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1

1> esckIþepIþm
1>1> lkçN³TUeTA
kMNt;pøÚvfñl;enHeGayGnusasn_ sMrab;KMeragbøg;rcnasm<½npøÚvRkal
b‘ÍTUmkñúgGakasFatuRtUBIk nigCab;RtUBIk . vaRtUv)anedAeTAelIvisVkrpøÚvFM
TTYlbnÞúkKMeragbøg; nig sMNg;kMralpøÚvfIµ nig manlkçN³smRsb
sMrab;pøÚvEdltMrUvdwknaMrhUtdl; 30lan ePøAyanþEdlmanniyam
smmUlekIneLIgbnþicmþg² enAkñúgTwsEtmYy . KMeragbøg;énkarBRgwg
RsTab;RKbBIelIBMu)anerobrab;b¤CaKMeragpøÚvdI pøÚvRKYs b¤pøÚvebtug. fIVebI
kMNt;enH manlkçN³smRsbsMrab;eRKagbøg;rcnasm<½npøÚvEdlGac
ERbRbYl)anenAtMbn;TIRkug   mantMrUvkarBiessxøHrbs;pøÚvkñúgRkugdUcCa
karBicarNaGMBIeXOncieBa©Imfñl;RbLayedaHTwkenAeRkamdI karFn;nwg
PaBrGwl .l. minRtUv)anerobrab;eT.

cMeBaHKMeragbøg;rcnasm<½nénpøÚvEdlmancracreRcInGnusasn_ én
kMNt;enHGacRtUv)anbMeBjbRgÁb;edayGnusasn_Edl )anpþl;enAkñúg
mKÁúeTÞsk_sMrab;KMeragbøg;épÞ Rkalb‘ÍTUmkñúg cRkPBGg;eKøs (Powell et

al (1984)) b:uEnþ vaRbEhltMrUvnUvTMrg;xøHénkarRkittamxñat b¤k¾karEktMrUv
edImI,BicarNa elIlkçx½NÐepSg²EdlGacCYbRbT³enAkñúg tMbn;RtUBIk .

1>2> kMhUcKuNPaBpøÚvfñl;
eKalbMNgKMeragbøg;rcnasm<½n KWedImI,kMNt;RBMEdnnUv sMBaFEdlbgár
eLIgedaycracrkñúgRsTab;)aTRKwHfñl;eGay sßitkñúgkMritsuvtþiPaB
EdlkñúgenaHkarxUcRTg;RTayrbs;RsTab;)atRKwHfñl;mankMrittictYc
ehIyEdlenAkñúgeBl CamYyKñaenaH Fana)anfaRsTab;kMralfñl;xøÜnÉg
minRtUv)anxUcKuNPaBdl;kMritF¶n;F¶rkñúgry³eBlCak;lak; . tam
lkçN³FmµCati sMPar³EdleRbIsMrab;sagsg; vaminGaceFIV)aneLIy
edImI,eFIVKMeragbøg;kMralpøÚvfñl;mYyEdlmineGayxUcKuNPaB tamrebob
mYycMnYn CamYynwgeBlevla ehIynigcracr ehtuenHTwsedAénKMerag
bøg;rcnasm<½n KWedImI,kMNt;kMritsMBaFkMralpøÚvedaykarvas;EvgcMnuc
sMxan;²eTAelIKuNPaBebIkbr CMerAsñamxUgtamkg;Lan nigsñameRbH
edImI,kMNt;témøTukCamun . CaTUeTAtémøTaMgenaH RtUv)andak;edImI,
eGayRbRBwtþikmµEkbM)at;d¾smRsbenAcugbBa©b;ry³eBleRKag KWCakar
BRgwgRsTab;RKbBIelIénépÞxøH b: uEnþvamincaM)ac;pgeT ehIyCa
eKalkarN_pøÚvfñl;GaceRKageFIVrhUtdl;sßanPaB cugeRkaybg¥s;
EdlkñúgeBlenaH karsþareLIgvijCaFMdMu b¤k¾karksageLIgvijTaMgGs;
KWCakarcaM)ac; . eTaHCay:agNak¾edaykarvaytémøRbRBwtþikmµEkbM)at;
;d¾smRsb sMrab;pøÚvfñl;EdlRtUvxUcKuNPaB elIsBIkMritCak;lak;Na
mYyenaH KWCakic©karlM)ak . kñúgviFIsaRsþelIkeRKagbøg;CaeRcIn eKsnµt;fa
karEfTaMCaRbcaM nig ry³eBlxYbeGay)anRKb;RKan;RtUv)anGnuvtþ
eFIVkñúgGMLúgeBlénKMeragbøg;pøÚvfñl;  ehIy nigenATIbBa©b;énry³eBl
mankMritTabRtUv)anekIteLIg . kMritGacTTYlyk)anénsßanPaBépÞ
CaFmµtaRtUv)anEp¥kelIkarrMBwgTukrbs;GñkeRbIR)as;pøÚvfñl; . karrMBuwg
TukTaMgenHRtUv)anrkeXIjfa mankarBuwgBak;elIcMNat;fñak;pøÚvfñl;

ehIynigcMnYncracr dUcCafaniyamFrNImaDx<s; dUcenHel,Ónyan
CMni³ kan;Etx<s;kMriteRKaHfñak;rbs;kMralkan;EtTab EdlGacTTYl
yk)an . kñúgkarkMNt;kMritTaMgenaH  karBicarNaeTAelIktþaesdækic©
minRtUv)anykmkBinitüeT BIeRBaHvaBMuman cMenHdwgRKb;RKan;GMBItémø
pøas;bþÚrsMrab;karviPaKesdækic©mYy EdlnwgRtUv)anGnuvtþRbkbeday
PaBRtwmRtUvRKb;RKan; .

1>3> karBicarNaeTAelIktþaesdækic©
kñúgqñaMfIµ²enH karsikSasMxan;mYycMnYnEdlsMGagelIBiesaFn_ )an
bgðajfa etItMélRbtibtiþkaryanCMni³GaRs½yeTAelIsßanPaBépÞpøÚvfñl;
dUcemþc . karsikSak¾)aneFIVeGayRbesIr eLIgdl;cMenHdwgrbs;eyIgGMBI
faetIkareFIVeGayxUcKuNPaBrbs;pøÚvGaRs½yeTAnwglkçN³FmµCatiéncracr
lkçN³sm,tþiénsMPar³eFIVpøÚvbrisßan nigyuT§saRsþEfTaM Edl)an
Gnum½teLIgdUcemþc (Parsley nig Robinson (1982), Paterson (1987)

Chesher nig Harrison (1987), Watanatada et al (1987)) .
kñúgkal³eTs³xøHeKGacsMerceFIVKMeragpøÚvfñl; tammeFüa)aymYyEdl
karEfTaM nigkarBRgwgGacRtUv)anGnuvtþenAeBl RtwmRtUvtémøsrub
énkarsMrYlxagdwkCBa¢Ún KWfatémøsagsg; srubtémøEfTaM nig témøGñk
eRbIR)as;pøÚvfñl; GacRtUv)ankat;[dl;kMrwtGb,brma . bec©keTs
TaMgLayenaH RtUv)anrMBwgTukfa nwgmanlkçN³TUlMTUlayeRcInkñúg
GnaKt dUcenHpgEdrCamYynwgkarEnnaMeGaysÁal; GMBIRbB½n§ RKb;RKg
kMralenAkñúgRbeTsCaeRcIn EdlkñúgenaHsßanPaB pøÚvfñl;RtUv)antam
danRtYtBinitü edaymanmUldæaneTogTat; Bt’manbEnßmRtUv)anRbmUl
edImI,eGayKMrUénkarRbtibtþirbs; pøÚvRtUv)aneFIVeGayRbesIreLIg .
eRKagbøg;rcnasm<½nkMral bnÞab;mkGackøayCacMENkTaMg mUlénRbB½n§
RKb;RKgEdl kñúgenaHKMeragbøg;GacEkERb Gnuelam eTAtamFnFan
EfTaMEdl)anrMBwgTukkñúgmeFüa)ayEbbNa EdlyuT§saRsþesdækic©CaeRcIn
RtUv)anEksMrYlykmkeRbI . kñúgxN³Edl)aneFIVeGayRbesIreLIgenH
mankarRsavRCavCab;Tak;TgeTAGnaKt )anpþl;karENnaMsMxan;elI
KMeragbøg;rcnasm<½nd¾smRsbsMrab;briyakastMbn;RtUBIk nig Cab;RtUBIk
nigRtUv)aneRbICacMENkkñúgkarerobcMcgRkgkMNt; pøÚvfñl;elx31 enH .

cMeBaHrcnasm<½nEdl pþl;CaGnusasn_kñúgkMNt;enH kMriténkareFIVeGay
xUcKuNPaBEdlRtUv)anekItmanenATIbBa©b; énry³eBleRKagRtUv)an
kMhiteGaykñúgkMritEdlbTBiesaFn_)anbgðaj . kMrwténkarxUcxatenH
)anpþl;karekIteLIgnUvKMeragbøg;EdlmanlkçN³esdækic© Edl
GacTTYl)ankñúgsßanPaBd¾TUlMTUlay . eK)ansnµt;faskmµPaB
EfTaMCaRbcaM nigry³eBlxYbRtUv)anGnuvtþdl;kMr itmYysmKYr
fIVebIminelIslub . CaBiesseKGacsnµt;)anfa karEfTaMry³ eBlxYb
RtUv)aneFIVenAeBlNamYyEdltMbn;épÞfñl;TTYlrgnUvkarxUcxat KWfa
sñameRbHrebIk .l. elIsBI15PaKry . Ca]TahrN_ sMrab;ry³eBl
eRKag10qñaM RbRBwtþikmµEfTaM épÞmYyRbEhlCaGacRtUvkarsMrab;pøÚv
EdlmankMritcracrx<s;Cag cMEnkÉry³eBleRKag 15qaMñ RbRBwtþikmµ
mYyRbEhlCaRtUvkarsMrab;pøÚvEdlmankMritcracrTabCag ehIynig

mKÁÁúeTsk_sIþGMBIeRKagbøg;rcnasm<½npøÚvfñl;manépÞRkalb‘ÍTUm kñúg
RbeTsRtUBIk nigCab;RtUBIk
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RbRBwtþ ikmµBIrsMrab;pø ÚvEdlmancracrx<s;CageK . enHRKan;EtCa
eKalkarN_TUeTAEtb:ueNÑaH ehIytMrUvkarBitR)akdnwg GaRs½yeTAelI
sßanPaBkñúgtMbn; .
1>4> GnuPaBénGakasFatu
tamkarRsavRCav)anbgðajfa etIRbePTpøÚvepSg²KñaxUc KuNPaBy:ag
dUcemþc? ehIy)anbgðajfaKMrUénkarxUcRTg;RTayxøH²EdlekItman
enAkñúgtMbn;RtUBIkCaerOy²xusKñaBIkarxUcRTg;RTayEdlCYbRbTHkñúg
tMbn;EdlmanGakasFatubgÜÁr . CaBiessGakasFatuEdlCab;Tak;Tg
nwgkareFVIeGayxUcKuNPaB CYnkalCH\Ti§Bly:agxøaMgeTAelIkar
Rbtibtþi ehIykarRsavRCav)ansgát;F¶n;eTAelIsar sMxan;énKMerag
sMPar³épÞRkalb‘ÍTUm edImI,eGaydl;kMrit Gb,brmanUvRbePTénkar
xUcxatKuNPaBenH  (Paterson (1987), Smith et al (1990), Strauss
et al (1984)) . RbFanbTenHmankarbkRsaybEnßmeTotenA
kñúgCMBUkTI8 .
GakasFatuk¾man\Ti§BlelIlkçN³dI nigfµEdlCYbRbTHenA tMbn;RtUBIk .
dMeNIrkarkekItdIenAmanskmµPaBxøaMgkøaenA eLIyehIyépÞfµRtUvswk
edayGakasFatuCaerOy² . dIxøÜn ÉgCaerOy²bgðajlkçN³sm,tþi
minFmµta b¤xøaMgkøabMput EdlGacecatCabBaða y:agRkas;ERkldl;GñkeFIV
KMeragbøg;pøÚvfñl; . kare)aHBum<pSayfIµ²nUvÉksareQµaH {karksag
pøÚvfñl;enAtMbn;RtUBIk sMPar³nigviFIsaRsþ } )anpþl;karENnaMeGay
sÁal;nUvRbFanbTTaMgLayenaH (Millard (1993)) .
1>5> karERbRbYlkñúglkçN³sm,tþisMPar³ nig kar
Rbtibtiþrbs;pøúvfñl;
karERbRbYlkñúglkçN³sm,tþisMPar³ nigkarRtYtBinitüsMNg;CaTUeTA
KWmanlkçN³FMéRkElgCagkarcg;)anrbs;visVkr KMeragbøg;ehIyRtUvEt
BicarNay:agCak;lak;kñúgdMeNIrkareFVIeRKagbøg; . manEtPaKrymYy
cMnYntUc b:ueNÑaHénRkLaépÞpøÚvfñl;caM)ac;edImI,bgðajnUvkarxUcxatcMeBaH
pøÚvEdlRtUv )anBicarNaeXIjfaminGacTTYlyk)anedayGñkeRbI
R)as;pøÚvfñl; . dUecñHvaCacMENkEdlexSayCageKénpøÚv b¤k¾cugknÞúyén
karEbgEck sßitiénPaBmaMTaMEdlsMxan;kñúgKMeragbøg; . kñúgBiesaFn_kMrit
FMEdlman karRtYtBinitübMErbMrYlenHKWfamancMnYndb; PaKryénpøÚv
EdlRbtibtþi l¥bMputenaHnwgpÞúkcracr)anRbEhlR)aMmYydg eRcInCag
db;PaKryénpøÚvEdlRbtibtþiBuMsUv)anl¥ muneBlQanmkdl;sßanPaB
cugeRkaybg¥s; .
eRkamlkçx½NÐsMNg;FmµtakarBRgayénkarRbtibtiþenH nwgkan;Et
manTMhMFMEfmeTot . bMErbMrYlenHxøHGacRtUv)anBnül;tamry³
bMErbMrYlEdl)anvas;EvgBIktþaTaMgLayEdl)ansÁal;faman\T§iBl
eTAelIkarRbtibtiþ . ehtudUecñH RbsinebIkarbMErbMrYlEdlTMngnwgekIt
man RtUv)ansÁal;Camun CaeKalkarN_vanwgGacRtUvykmkBicarNa
kñúgKMeragbøg; . vaCakMhusqÁgxagesdækic©Edlkat;bnßyeGaydl;
Gb,brmanUvvisalPaBénkarRsavRCavdMbUg edImI,kMNt;bMErbMrYlenH.
tamTmøab;CaFmµtamanEtkarERbRbYl énPaBmaMmYnRsTab;)atRKwH
fñl;EdlRtUv)anBicarNa ehIyktþaÉeTotTaMgGs; RtUv)anRtYtBinitü
tamryHlkçN³bec©keTs KWfaedaykMnt;témøGb,brmaEdlGac
TTYlyk)ansMrab;lkçN³sm,tiþsMPar³sMxan;² . b: uEnþlkçN³
bec©keTscaM)ac;RtUv Ep¥kelIlkçN³KuNPaBénsMPar³EdlGacvas;Evg
)angayRsYl ehIysMPar³TaMgenaH RbEhlCaminTak;Tgl¥ CamYynwg

lkçN³em:kanIkCa RKiHsMxan;²EdlkñúgenaHkar RbRBwtþrbs;vaBwgBak;elI .
CalT§plenaHebIfakarERbRbYl énPaBmaMTaMRsTab;)atRKwHfñl;
ehIyniglkçN³sMPar³kMral RtUv)anykmkBicarNa vaenAsl;kar
ERbRbYlCaeRcIneTotkñúgkarRbtibtiþ rvagkMralEdlmanlkçN³dUcKña
suT§saF tictYcEdlminGacBnül;eGay)aneBjelj . dUecñHKMerag
d¾RbesIrbMput RtUvsißtenACaEpñkxøHGaRs½yeTAelIcMenHdwgénkarRbtibtþi
énpøÚvEdlkMBugbMerIesvakmµ ehIynigkarkMNt; brimaNPaBERbRbYlén
karRbtibtþixøÜnÉg EdlRtUv)ansMKal;eXIj . ehtudUecñHCanic©kal va
RbEhlCaman»kas sMrab;EklMG[RbesIreLIgEp¥kelI bTBiesaFn_
kñúgRsuk . ya:gNak¾edayvaCakic©karrbs;GñkeFVIKMeragbøg; edIm,I)a:n;
RbmaNnUvPaBERbRbYl EdlRbEhlnwgekItmankñúgkMras;RsTab; nig
PaBmaMmYnrbs;sMPar³edImI,Gac nwgkMNt; tMélR)akdniym nigPaB
GnueRKaHdak;kñúgkarbBa¢ak;lkçN³ bec©keTsedImI,eFIVeGayR)akdfa
karRbtibtþi rbs;pøÚvdI KYrCaTIeBjcitþGacRtUv)anFanaeGay)anyUr
GEgVg tamEdlGaceFIV)an .
kMras;nigtémøPaBrwgmaMEdl)anBiBN’nakñ úgkMNt;pø Úvfñl; enHKW
CatémøGb,brmaCasarvnþb:uEnþkarBicarNaCak;Esþg tMrUvfatémøTaMgGs;
enaHRtUvbkRsayCatémøTabdl;db;PaKry CamYynwg 90PaKryén
lT§plsakl,gTaMgGs;elIstémøEdl)ankMnt;bBa¢ak; . carwkénPaB
ERbRbYlEdlekItmanCaécdnü kñúgkMras;nigPaBrwgmaM EdlekIteLIg
enAeBlEdlRsTab;nImYy²RtUv)anksag RtUvEtFanafa kgVHxattictYc
enAkñúgkMras; b¤PaBrwgmaMminRtUvekItmanmþgNaeLIyenA EpñkxagelI
énRsTab;mYyeTot b¤EdlkRmmandUecñH . sar³ sMxan;énkarGnuvtþl¥
kñúgkarykfµBIkardæan karelIkdak; sMPar³ehIynigkarKrTukCa KMnr
edImI,FanaPaBkRmeday écdnüenHehIyk¾kat;bnßyeGaydl;kMrit
Gb,brmanUvkarERbRbYledayxøÜnÉg minGacRtUv)anminykcitþTuk
dak;enaHeLIy .
1>6> PaBminc,as;las;kñúgkarBüakrN_cracr
KMeragbøg;kMralk¾GaRs½ypgEdr eTAelIkMr itrMBu wgTukéncracr .
karsikSaGMBIbnÞúkePøAyan nigkarrab;cracr KWCakar cMa)ac;Edl
RtUvkarCamunsMrab;KMeragbøg;EdlmaneCaKC½y b:uEnþkar BüakrN_cracr
sißtenACakic©kard¾lM)ak dUecñH ehIykarviPaKeTAelIPaBgaypøas;bþÚr
nigkarviPaKeTAelIhaniP½yRtUv)aneGayCaGnusasn_ . RbFanbTenH
RtUv)anBiPakSakñúgCMBUkTI2 .
1>7> mUldæanRKwHsMrab;esovePAKMeragbøg;
KMeragbøg;kMralEdl)andak;bBa© Úlkñ úgkare)aHBumÖelIk TIbYnén
kMNt;pøÚvfñl;elx 31 enH)anEp¥kCasMxan;eTA elI³
¬k¦¬k¦¬k¦¬k¦¬k¦ lT§plénkarBiesaFn_kMritFMEdlral;ktþaTaMgGs; Edlman
\Ti§BlelIkarRbtibtiþRtUv)anvas;EvgedayRtwmRtUv ehIyPaBERbRbYl
rbs;va RtUv)anbBa¢ak;CabrimaN .
¬x¦¬x¦¬x¦¬x¦¬x¦ karsikSGMBIkarRbtibtþiénbNþajpøÚvfñl;sagsg; EdlmanRsab; .
enATINaBMumanPsþútagpÞal;KMeragbøg;RtUv)anEkéx b¤ KNnaeTAtam
karsikSa EdlsMGagelIbTBiesaFn_eday eRbIKMr URbtibti þrbs;
pøÚvfñl; ( Parsey and Robinson (1982), Paterson (1987), Rolt et al
(1987) ) nigniyamviPaKviFIsaRsþ RTwsIþeRKOgynþ ]TahrN_ Gerritsen
nig Koole (1987), Powell et al (1984), Bruton et al (1987) .
enAkñúgTsSn³énlkçN³carwkCasißtirbs;bøg;kMralEdlbgáeLIgeday
PaBminc,as;CaeRcInkñúgkarBüakrN_cracr ehIynigPaBERbRbYlkñúg
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lkçN³sm,tþisMPar³FatuGakas nig\riyabfrbs;pøÚvfñl; taragKMerag
bøg;RtUv)anbgðajCaesovePAKMeragrcnasm<½n  rcnasm<½nnImYy²
GacGnuvtþ)anelIpøÚvEdlmanlMnaMcracr nigPaBrwgmaMénRsTab;)atRKwH
fñl;tictYc . TMrg;karEbbenHeFIVeGaytaragman PaBgayRsYlbMput
edImI,eRbIb:uEnþvamansar³sMxan;Nas;Edl GñkGanRtUvmankaryl;
dwgCamYykMNt;enH EdlGacGnuvtþ )aneTAnwgtaragnImYy²enaH .
qøgkat;tamry³GtßbTén esovePAsikSaenH smasPaKRsTab;én
kMralEdlGacERbRbYl)anRtUv)ansMedAeyageTAelIvkSs½B Þ
dUcxageRkamenH ¬sUmemIlrUbTI 1¦ .
épÞRkal ³épÞRkal ³épÞRkal ³épÞRkal ³épÞRkal ³ enHKWCaRsTab;x<s;CageKénkMralehIynig CaFmµtarYm
manépÞRkalGMBIb‘ÍTUm b¤RsTab;eRKOgsMPar³ Edlmanlayb‘ÍTUm
rYcehIy . enATINaEdlmansMPar³ layrYcehIyRtUv)anRkal
RsTab;Ta MgenHRtUv)ansÁal;faCaRsTab;swk n igRsTab;RK iH
¬b¤RsTab;eRKOg P¢ab;¦ dUc)an bgðajkñúgrUbTI  1 .
RKwHfñl; ³ RKwHfñl; ³ RKwHfñl; ³ RKwHfñl; ³ RKwHfñl; ³ enHKWCaRsTab;BRgaybnÞ úkTm¶n;d ¾sMxan;énkMral .
CaFmµtavanwgekIteLIgBIfµkin b¤RkYs b¤dIlay RkYs Bukpuyfµu xSac;
nigdI\dæl,ayxSac; eFVIeGaymanlMnwgCamYysIum:g; kMe)ar b¤b‘ÍTUm .
)atRKwHfñl; )atRKwHfñl; )atRKwHfñl; )atRKwHfñl; )atRKwHfñl; ³ enHKWCaRsTab;BRgaybnÞ úkTm¶n ;T IB IrRkal
BIeRkamRKwHfñl; . CaFmµtavanwgmansMPar³Rbkbeday KuNPaBTab
CagsMPar³EdleRbIkñúgRKwHfñl;dUcCaRkYs FmµCatiEdlminTan;sMritsMraMg
EkécñRkYslayxSac; b¤dI\dæ CamYyl,ayxSac;RKYs . RsTab;enHeRbI
CaRsTab;eFI VeGaydac;edayELkBIKña vabgáarkarcmøgPaBRkxVk;
rbs;RKwHfñl; edaysMPar³RsTab;)atRKwHfñl; ehIyenAeRkamlkçx½NÐ
sMeNImvamantYnaTIy:agsMxan;kñúgkarkarBarRsTab;)atRKwHfñl;BIkar
xUcxatedaycracr .
RsTab;KMrbtYpÚRsTab;KMrbtYpÚRsTab;KMrbtYpÚRsTab;KMrbtYpÚRsTab;KMrbtYpÚ øø øø ø velIkvelIkvelIkvelIkvelIk ¬RsTab;)atRKwHfñl;Edl)aneFI V  eGay ¬RsTab;)atRKwHfñl;Edl)aneFI V  eGay ¬RsTab;)atRKwHfñl;Edl)aneFI V  eGay ¬RsTab;)atRKwHfñl;Edl)aneFI V  eGay ¬RsTab;)atRKwHfñl;Edl)aneFI V  eGay
RbesIreLIg b£Edl)aneRCIsyk¦ .RbesIreLIg b£Edl)aneRCIsyk¦ .RbesIreLIg b£Edl)aneRCIsyk¦ .RbesIreLIg b£Edl)aneRCIsyk¦ .RbesIreLIg b£Edl)aneRCIsyk¦ .
enATINaEdldImanlkçN³Tn;exSaybMputRtUv)anCYbRbTH RsTab;KMrb
CYnkalKWCakarcaM)ac;Nas; . RsTab;enHrYcmansMPar³RsTab;)atRKwH
kMralfñl;RbkbedayKuNPaBl¥EdlnaMmkcUlBITIdéT b¤k¾dIRsTab;
)atRKwHfñl;EdlmanRsab;RtUv)aneFIVeGayRbesIreLIgedaykareFIVeGay
manlMnwgtammeFüa)ayeRKOgynþ b¤CatiKImI .
RsTab;RKwH)atfñl; ³ RsTab;RKwH)atfñl; ³ RsTab;RKwH)atfñl; ³ RsTab;RKwH)atfñl; ³ RsTab;RKwH)atfñl; ³ enHCaRsTab;xagelIéndIFmµCati Edl
RbEhlCasMPar³enAnwgkEnøgminTan;b:HBal; b¤k¾RbEhlCa dIEdlCIk
enATIkEnøgepSgeTotehIyRtUv)annaMmkbMeBj . kñúgkrNINak¾edayva
RtUv)anbgðab;kñúgGMLúgeBlksagedImI, eGay)anPaBrwgmaMEfmeTot .
1>8> dMeNIrkareFIVKMeragbøg;
manCMhanFM²bIedImI,RbRBwtþtamkñ úgkareFV IKMeragbøg;kMralpøÚvfµ I .
CMhanTaMgbIenHKW ³
(i) )a:n;sµanbrimaNcracr nigcMnYnEdlekIneLIgsrub énePøA

yanniyamesµIKñaEdlnwgeRbIpø Úvfñl; elIGayukalKMerag
Edl)aneRCIsyk .

(ii)  )a:n;RbmaNPaBrwgmaM éndIRsTab;)atRKwHfñl; EdlRtUv
sagsg;pøÚvelIenaH .

(iii) eRCIserIskarrYmpSMénsMPar³kMralEdlmantémø efakCageK
nigkMras;RsTab;Edlpþl;esvay:ageBj citþGs;mYyGayukal
énKMeragbøg;rbs;kMral . ¬CaFmµtaeKcaM)ac;RtUvsnµt;fakMrit

énkarEfTaMd¾smRsbRtUv)anGnuvtþpgEdr ¦ .
kMNt;enH)an BinitüCMh‘anTaMgenHmþgmYy²sarcuHsareLIg ehIy
)anepþatkarykcitþTukdak;eTAelITidæPaBTaMg 5 énKMeragbøg;Edlman
sar³sMxan;cMbgkñúgkareFIVKMerag pøÚvfñl;kñúgRbeTs RtUBIkPaKeRcIn ³
• \Ti§BlénGakasFatuRtUBIkelIlkçN³sMeNImkñúgRsTab;)atRKwHfñl; .
• lkçN³F¶n;F¶rEdlbgákary:ab;yWunenAelIsMPar³ épÞRkalb‘ÍTUm

edayGakasFatuRtUBIk nigkarCMBak;Tak;Tgrbs;va eTAnwgKMerag
bøg;énépÞRkalEbbenaH .

• TMnak;TMngeTAmkrvagKMeragbøg; nig karEfTaM . RbsinebIkMritsm
RsbénkarEfTaMBuMGacsnµt;)aneT eKminGacplitKMeragbøg;
EdlnwgpÞ úkbnÞ úkcracr EdlRbemIlTukCamunenaH edayBMu
mantMélx<s;cMeBaH GñkbBa¢aryanCMniHtamry³karxUcKuNPaB
rbs;pøÚv EdlekIneLIgenaHeLIy .

• bnÞ úkePøAyan nigsMBaFkg;ekAs‘ Ud¾x<s;Edlman CaFmµta
enAkñúgRbeTsCaeRcIn .

• \Ti§BlGakasFatuRtUBIkeTAelIlkçN³FmµCati rbs;dI nig
fµEdleRbIkñúgsMNg;pøÚvfñl; .

dMeNIrkarénkareFIVKMeragpøÚvfñl;CarYmRtUv)anbgðajCa rUbPaBenA
kñúgrUbTI 2 . Bt’mancaM)ac;xøH² edImI,Gnuvtþ kic©karenH Gacrk)anBITI
kEnøgepSgeTot ]TahrN_karsikSaEdlGacCYyeGayeFI V)an
b¤kMNt;Rtarbs;RksYg b:uEnþTinñn½yEdlmanRsab;TaMgGs; nwgcaM)ac;
RtUvBinitüemIl edayykcitþTukdak;edImI,eGayR)akdfavamanlkçN³
Tan;sm½y nigc,as;las; . bBaðaEpñkxøHEdlRbEhlCaekItman
RtUv)an KUsbBa¢ak;enAkñúgvKÁEdlTak;TinénkMNt;enH .

épÞRkal { RsTab;swk
RsTab;)at b¤ RsTab;P¢ab;

RKwHfñl;

)atRKwHfñl;

RsTab;)atRKwHfñl;

rUbTI 1³ karkMNt;RsTab;kMral
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2> cracr
kareFIVeGayxUcKuNPaBpøÚvRkalEdlbgáedaycracrCalT§pl bNþal
mkBITMhMbnÞúkkg;nImYy² nigk¾dUccMnYneBlevla EdlbnÞúkenaHRtUv)an
sgát;enAelI . kñúgeKalbMNgénkareFIVKMeragbøg;kMral vaCakarcaM)ac;
EdlRtUvBicarNamin cMeBaHEteTAelIbrimaNyanCMniH EdlnwgeRbIR)as;
pøÚvb:ueNÑaHeT b:uEnþeTAelIbnÞúkkg; ¬b¤CakarRsYl bnÞúkePøAyan¦ ényan
CMniHTaMgLayenaHpgEdr . bnÞúkEdlpÞúkedayLanÉkCn BMu)anrYm
cMENky:agsMxan;eTAelIkarxUcxatrcnasm<½neT . cMeBaHeKalbMNg
énKMeragbøg;rcnasm<½nLan nig yanCMniHF¶n;²b:ueNÑaH EdlnwgeRbIR)as;
pø Úvfñl;GMLúgeBlGayukaleRKagrbs;vaca M)ac;RtUv)anykmk
BicarNa . kñúgbribTenH LandwkF¶n;²RtUv)ankMnt;faCaLanEdlman
Tm¶n;TeT 3000 KILÚRkam b¤eRcInCagenH . kñúgkal³eTs³xøH
CaBiesssMrab; pøÚvRbkbedaycracrticcracrGacCasmasPaKd¾
dMxan;én bnÞúkcracrCarYm nig KMeragbøg;RtUvEtykcMnucenHmkKitKUr .
2>1 Gayukalrbs;KMeragbøg;
cMeBaHKMeragkarpøÚvfñl;CaeRcIn ryHkalénkarviPaKxagesdækic©rvag
10 nig 20 qñaM cab;BIkalbriecäTebIkeGay eRbIR)as;KWCakarsmRsb
b:uEnþsMrab;KMeragFM² ryHeBlenHRtUvEteFIVkarsakl,g CaEpñkén
dMeNIrkarvaytMél lMGitkMNt;pøÚvfñl;eRkARbeTselx 5 mnÞIrBiesaFn_
RsavRCavpøÚvfñl; nigdwkCBa¢Ún¬1988¦ . eTaHCary³eBlb:unµank¾eday
EdlRtUv)aneRCIserIssMrab;vaytMéleGay)anl¥itl¥n;pø Úvfñl;nwg
EtgEtmantémøesssl;bnþicbnþÜc enAeBlcugbBa©b;ry³eBlenaH .
kareRCIser IsykGayukal KMeragbøg ;k MralEdldUcKñaeTAnwg
ry³eBlénkarviPaKeFIVeGaygayRsYldl;karvaytémø Epñkesdækic©
edayeFIVeGaytémøesssl;mankMritGb,brmaEdlCaFmµtavaCakar
lM)ak)a:n;RbmaNtémøeGayBitR)akdenaH . GayukalKMeragbøg;
kMralry³eBl 15qñaMk¾kat;bnßybBaðaénninñakarBüakrN_cracrEdl
manlkçN³minc,as;las;enaHpgEdr sMrab;ry³eBlEvgkñúgGnaKt .
kñúgbribTenH GayukalKMeragbøg; BuMEmnmann½yfaenATIbBa©b;énry³
eBl  kMralnwgswkGs;TaMgRsug ehIycaM)ac;RtUvksagCafµIeLIgvij
enaHeT . vamann½yfa enAeBlQanCiteTA TIbBa©b;énry³kal kMral
nwgRtUvcaM)ac;BRgwgedImI,vaGacbnþeFIVcracr )aneBjcitþsMrab;ry³kal
eTAmuxeTot. karcuHGegátkMral b‘ÍTUm RtUvEt GnuvtþeFIVRbEhlmYyqñaMmþg
CacMENkénTMrg;karGFikarkic©EfTaM . TMrg;karGFikarkic© KWeRbIedImI,
kMNt;minEmnEt cMeBaHtMrUvkarEfTaMbu:eNÑaHeT b:uEnþk¾cMeBaHcritFmµCati
nig GRtaénkarpøas;bþÚrsßanPaB edImI,CYykt;sMKal; RbsinebI b¤k_fa
enAeBlkMralTMngCa caM)ac;RtUvkarBRgwg .
tMNak;kalénkarksagmancab;BIkareFIVeGayRbesIreLIg Edl)an
eRKageFIVrhUtdl;rcnasm<½n kMralenAeBlevlaEdl )ankMnt;tamryH
Gayukalrbs;KMeragkar . ecjBITsSn³yl;eXIjEpñkesdækic©
TaMgRsugvijenaH neya)aytMNak;kalsagsg; mancMnucCaeRcInEdl
RtUveFIVkarsresIr . eTaHbICay:agNak¾eday bTBiesaFn_)anbgðaj
fakMhitfvikaCanic©kal )anraraMgdl;dMNak;kalénkareFIVeGay
RbesIreLIgEdl)aneRKagenAkñ úgCMha‘nsagsg; rbs;KMeragkar
mineGaydMeNIrkar)an ehIyCamYynwglT§pl PaKeRcInEdl
CaplRbeyaCn_BIKMeragkarEbbenHRtUv)an)at;bg; .
CaTUeTAeKalneya)ayCMh‘ansagsg;min RtUv)anpþl;CaGnusasn_
eLIy RbsinebIvamanhaniP½yeRKaHfñak;NamYyEdlkarEfTaM nigkar
eFIVeGayl¥enaHnwgminRtUv)anGnuvtþRtwmRtUv b¤enAkñúgeBld¾smRsb
eTenaH .

2>2 kar)a:n;RbmaNlMhUrcracr
2>2>1 Tinñn½yCaeKalénlMhUrcracr
edImI,nwgkMNt;cracrsrubelIGayukalKMeragpøÚvfñl; CMhan TImYy
RtUv):an;RbmNTinñn½ylMhUrcracrcaCaeKal . kar):an; RbmaNRtUv
EtKitCa ¬RbcaMqñaM¦ éncMnYncracrmFümRbcaMéf¶ (ADT)  Edlbc©úb,nñ
enHkMBugeRbIR)as;pøÚv edaycat;fñak;eTAtamRbePTyanCMniHCaLan
tUc²yanCMniHdwkTMnijRsal² LandwkTMnijF¶n;² nig Landwk
GñkdMeNIr. ADT RtUv)ankMNt; CaplbUksrubéncMnYncracrRbcaMqñaM
cUlKñaTaMgBIrTis ehIyEck nwg 365éf¶ . CaFmµtavaTTYl)aneday
karkt;RtalMhUrcracr Cak;Esþgkñúgry³eBlxøIEdlecjBIkarkt;RtaenaH
ADT RtUv)an):an;RbmaN . cMeBaHKMeragkarryHeBlEvg karxusKña
eRcInkñúgcracrenAtambeNþaypøÚvfñl; RbEhlGaceFIVeGayvamankar
caM)ac;):an;RtUvRbmaNlMhUrenAeRcInkEnøg . eKRtUvkt;sMKal;fa sMrab;
eKalbMNgrcnasm<½n bnÞúkcracrkñúgTwsEt mYyRtUv)antMrUveGayman
ehIysMrab;ehtuplenHkarykcitþTukdak; KWtMrUveGaymanCanic©
enAeBl eFIVkarbkRsaytYelx ADT .
karrab;cracr Gnuvtþkñúgry³eBlxøIEdlCamUldæan sMrab;kar):an;lMhUr
cracr GacbegáIt)annUvkar):an;RbmaNEdlGacnwgmankMhusqÁg
y:agFMBIeRBaHfalMhUrcracrGacmankarERbRbYl RbcaMGaTitü RbcaMEx
nigRbcaMrdUv (Howe (1972)) . karERbRbYlRbcaMéf¶kñúglMhUrcracr
GaRs½yeTAelITMhMcracr . vaekIneLIgenAeBlkMritcracrFøak;CamYy
nwgkarERbRbYlx<s;enAelIpøÚvfñl;pÞúkcracr ticCag 1000yanCMniH
kñ úgmYyéf¶ . lMhUrcracrERbRbYleRcInBImYyéf¶eTAmYyéf¶Cag
BImYyGaTitüeTAmYyGaTitükñúgryHeBlmYyqñaM . dUcenHmankMhus
qÁgCaeRcInTak;TgCamYynwgkar):an;RbmaNrkmFümPaKlMhUr
cracrRbcaMéf¶ ¬nig CabnþbnÞab;eTotlMhUrcarcrRbcaMqñaM ¦ BIkarrab;
cracrkñúgry³eBlBIrbIéf¶b:ueNÑaH b¤ minrab;bBa©ÚlbMNac; GaTitü .
sMrab;ehtupldUcKñaenH vamankarfycuHy:agelOn kñúgkMhusqÁg
EdlnwgekItmanenAkñ úgefrevlaénGMLúgeBlrab;ekIneLIgrhUt
dl;mYyGaTitü . sMrab;karrab;ryHeBlEvgkareFIVeGayRbesIreLIg
eTAelIPaBRtwmRtUv RtUv)ankt;sMKal;famantictYc .
lMhUrcarcrk¾mankarERbRbYlBImYyExeTAmYyExpgEdr Edlkarrab;
cracrRbcaMGaTitüEdl)aneFIVmþgehIymþgeTot BIeBlmYyeTAeBlmYy
kñúgry³eBlmYyqñaMpþl;CamYldæan d¾l¥RbesIrsMrab;)a:n;RbmaN
TMhMcracrRbcaMqñaMCagkarrab;cracrbnþbnÞab;Kñakñúgry³eBldúUcKña .
cracrERbRbYly:ageRcInpgEdr kñúgry³eBl 24em:ag ehIykar
enHcaM)ac;RtUvBicarNaeGayy:agCak;lak;dUcmanbgðajenAxag
eRkamenH.
edImI,kat;bnßyral;kMhuqÁg eKRtUv)aneGayGnusasn_fakarrab;cracr
edImI,begI át ADT tamTIkEnøgCak;lak;RtUv GnuelameTAtam
karGnuvtþdUcteTAenH ³
(i) karrab;RtUveFIVeGay)anR)aMBIréf¶bnþbnÞab;Kña
(ii) karrab;enAéf¶xøHKWsMrab; 24em:ageBjCakarl¥ y:agehac

Nas;sMrab;ry³eBl24em:ag mþgkñúgéf¶eFIVkarehIynigmþgkñúg
kMLúgeBlbMNac;s)þah_ . kñ úgéf¶ÉeTot rab;16em:agKW
RKb;RKan;ehIy. karrab;TaMgenaHRtUvEtKitCatMélsrubdl;
24em:ag enAkñúgsmamaRt dUcKñaenAnwg16 em:ag 24 em:agEck
nwgcMnYnéf¶Ta MgGs; enAeBlEdlkarrab;eBj 24em:ag
RtUv)anGnuvtþ .
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(iii) karrab;RtUv)aneCosvagenAeBlevlakalNa skmµPaBeFIV
dMeNIrminmanlkçN³FmµtasMrab;ry³eBlxøIedaysarEtkar
TUTat;R)ak;QñÜl nig R)ak;Ex éf¶Qb;sMraksaFarN³ .l.
RbsinebIlMhUrcracrminFmµtaenAEtbnþekItmaneTotry³
eBlEvg]TahrN_kñúgGMLúgeBlRcUtkat;RtUvcaM)ac;eFIVkar
rab;bEnßmeTot edImI,eGayR)akdfacracrenH RtUv)andak;
bBa©ÚleGay)anRtwmRtUv.

(iv) RbsinebIGaceFIVeTA)an karrab;ryHeBlR)aMBIr éf¶RtUvEteFIVmþg
ehIymþgeToteRcIndgkñúgry³kalmYyqñaM .

Tinñn½ycracrTUTaMgRbeTsRtUvEtRbmUl Ep¥keTAelImUldæanEdlman
RbB½n§c,as;las;edImI,CYyeGayTinñakartamrdUv kñ úglMhUrcarcr
GackMNt;CabrimaN)an . CaGkuslkarrab;CaeRcInEdlGacrk)an
KWminGacTukcitþ)aneLIy CaBiessRbsinebIkarrab; RtUv)anGnuvtþ
edayéd . dUecñHehIy enATINaEdlktþabMErbMrYleTAtamrdUvRtUv)an
ykmkGnuvtþelITinñn½yGegátcracr edImI,begáInPaBRtwmRtUvéncMnYn
Tinñn½ycracrCaeKal  KuNPaBénsßitiEdltYelxTaMgenHBwugEpñ¥keTAelI
RtUvEtRtYtBinitüenAtamTIkEnøgpÞal; .
karrab;cracrEdl)ancat;CacMNat;fñak; CaFmµtaRtUv)anTTYledaykar
rab;nwgéd . karrab;TaMgenaHGacRtUv)anbMeBjbEnßm edayRbdab;rab;
sV½yRbvtþEdleRbIbMBg;manxül;dak;sn§wg kat;épÞRTUgfñl; b¤k¾eRbIrgVg;
ExSdak;P¢ab;nwgépÞRTUgfñl; b¤eTAtam karcUlcitþkb;eRkamRTUgfñl;k¾)an .
bMBg;TIbmanxül;tMrUveGaymankarEfTaMeTogTat; nigGacRtUv)anTTYl
rgnUvkarbMpiøcbMpøaj . rgVg;ExSkb;eRkamRTUgfñl;RtUv)anCakarcUlcitþ
bu:Enþkardak;rgVg;ExSeRkamépÞpøÚvfñl;CakarlM)aknigéføCagkar eRbIR)as;
bMBg;TImeRbIxül; .
kñúgTMrg;CaeKalrbs;eK Rbdab;sV½yRbvtþminGacR)ab;lkçN³ xusKña
rvagRbePTyanCMniHxus²Kña dUcenHminGacpþl;nUvkarrab;eTAtam
cMNat;fñak;enaHeT . RbB½n§eRKOgesIubGegátTMenIb kñúgeBlbc©úb,nñ
Gacrk)anehIyEdlRbtibtiþkarrab;yan CuMniHeTAtamcMNat;fñak; b:uEnþ
RbB½n§EbbenHéføNaas; nigminGaccatTukfamanlkçN³maMmYn
RKb;RKan;sMrab;RbeTskMBg;GPivDÆn_eRbIeLIy . karelIkElgKWRbB½n§
Rbdab;rab;EdlbegI át eLIgCaBiesssMrab;RbeTskMBg;GPivDÆn_
edaymnÞIrBiesaFn_ RsavRCavdwkCBa¢Ún .
2>2>2 karBüakrN_cracr
eTaHbICamYynwgesdækic©lUtlas;kIþ nigesdæki©nwgnrkIþ karBüakrN_cracr
KWCadMeNIrkarminc,as;las; . kñúgRbeTskMBugGPivDÆn_ bBaðaERbkøay
CalM)akxøaMgeLIgEfmeTot BIeRBaHfaesdækic©EbbenHCaerOy² man
lkçN³gaypøas;bþÚr eTAnwgtémøelIBiPBelakénrbs;eRbIR)as;EtmYy
b¤BIrmuxb:ueNÑaH .
edImI,BüakrN_kMeNIncracrcaM)ac;eKRtUvEtbMEbkcracrecjBIKñaCa
bIRbePT ³
¬k¦ cracrFmµta ³¬k¦ cracrFmµta ³¬k¦ cracrFmµta ³¬k¦ cracrFmµta ³¬k¦ cracrFmµta ³ cracrEdlnwgqøgkat;pø Úv b¤KnøgEdlman
Rsab;eTaHCaBMumankMralfµIRtUv)anpþl;eGayk¾eday .
¬x¦ cracrbEgVr ³¬x¦ cracrbEgVr ³¬x¦ cracrbEgVr ³¬x¦ cracrbEgVr ³¬x¦ cracrbEgVr ³ cracrEdlpøas;bþÚrBIpøÚvNamYyeTot ¬b¤rebob
dwkCBa¢Ún¦ mkkan;pøÚvrbs;KMeragenH BIeRBaHEtépÞpøÚvEdleFIVeGay
RbesIreLIg b:uEnþenAEteFIVdMeNIrrvagRbPBecjdMeNIr nigTIedAénkar
eFIVdMeNIreTAkan;dEdl .
¬K¦ cracrEdl)aneFI VeGayekItmaneLIg ³ ¬K¦ cracrEdl)aneFI VeGayekItmaneLIg ³ ¬K¦ cracrEdl)aneFI VeGayekItmaneLIg ³ ¬K¦ cracrEdl)aneFI VeGayekItmaneLIg ³ ¬K¦ cracrEdl)aneFI VeGayekItmaneLIg ³ cracrbEnßm Edl

)anekItmaneLIgkñúgkareqø IytmeTAnwgkarpþl; b¤ kareFI Vpø Úvfñl;
eGayRbesIreLIg .
cracrFmµtacracrFmµtacracrFmµtacracrFmµtacracrFmµta viFIsaRsþsamBaØCaTUeTAénkarBüakrN_cracr FmµtaKWeFIV
karKNnaTinñn½yt²Kñarbs;eBlevlaeTAelIkMrit cracrehIyeFIVkar
snµtfakMenInekIneLIgnwgsßitenAminpøas;bþÚr CatMéldac;xatKWfacMnYn
kMnt;ényanynþkñúgmYyqñaM ¬karKNnaRtg;ecjBITinñn½yEdldwg¦ b¤
k¾kñúgn½yeFobKWfakMnt;CaPaKryénkarekIneLIg . Tinñn½yeTAelIkar
lk;eRbg\n§n³ GacnwgeRbIR)as;Cajwkjab;eFIVCamKÁúeTrsk_ cMeBaH
karekIneLIgTUTaMgRbeTs elIkMritcracr fIVebIkareFIVeGayRbesIreLIgenA
kñúgesdækic©eRbg\n§n³knøgmkRtUvEtykmkKitKUrBicarNa . Cac,ab;
TUeTAvanwgmansuvtþiPaBedImI,KNnaTinñn½yedaysMedAcMeBaHry³
eBlCaeRcInqñMa enAeBlEdlmanTinñn½ycracr GacTukcitþ)anBI 1qañM
knøgmkehIysMrab;ry³eBlCaeRcInqñMa eTotenAeBlsßanPaBesdækic©
CaTUeTAdUcKñaenHRtUv)anrMBwgfa nwgbnþekItmaneTot .
CakarCMnYseTAnwgeBlevla kMeNInGacRtUv)anCab;Tak;Tg CaExSbnÞat;
Rtg;eTAnwgTinñplplitplsrubkñúgRsuk (GDP) EdlrMBwgTukCamun .
GDP CaFmµtaKWRtUv)aneKniymcUl citþeRBaHfava)anKitBicarNa
y:agCak;lak;nUvkarpøas;bþÚr kñúgskmµPaBesdækic©TaMgmUl . b:uEnþvaman
KuNvibtiþEdlfakarBüakrN_GMBI GDP KWRtUvkarCacaM)ac; . kareRbInUv
cMnucERbRbYlbEnßmdUcCaRbCaCn b¤témøeRbg\n§n³naMmkCamYyvanUv
bBaðadUcKña . RbsinebIkarBüakrN_ GDP minGacrk)an enaHkMeNIn
cracreTAGnaKtRtUvEp¥kelITinñn½yt²Kña rbs;eBlevla .
RbsinebIeKKitfa smasPaKNamYyéncracr nwgekIn eLIgkñúgGRta
xus²Kña eTAnwgGIVEdlenAsl; eKRtUvEtkMNt;GtþsBaØaNedayCak;
lak; ehIynigeFIVkaredaHRsayCamYy dac;edayELkBIKña . Ca
]TahrN_vaGacCaEpnkaredImI,BRgIk RkugenAkñúgtMbn;NamYy b¤ebIk
eragcRkkñ úgRsukkñ úgGMLúg eBlGayukalKMeragpø Úvfñl;Epnkar
NamYyénEpnkarTaMgGs; enaHGacnaMeGaymanGRtakMeNInxus²Kña
sMrab;RbePTyanCMniHxus²Kña b¤vaGacCaEpnkarEdlGnuBaØatþeGay
yanCMniHdwkTMnijFM²ebIkbrenAelIpøÚvfñl;kñúgkrNI enHGRtakMeNIn
sMrab;LandwkTMnijRbEhlGaccuHTabBIeRBaHLandwknImYy² KWman
TMgn;F¶n; .
eTaHCaRtUveRbIR)as;nUvTMrg;karBüakrN_NamYyk¾edayvaCakarcaM)ac;
RtUvBicarNaPaBR)akdniym énkMritBüakrN_naeBlGnaKt . RbeTs
kMBg;GPivDÆn_mYycMnYntUc RbEhlCaRTRTg;)annUvGRtad¾x<s;énkMeNIn
EdlekItmanenAkñúgGtItkal eTaHCaenAkñúgGaNtþixøIk¾eday ehIy
ktþaepSg² dUcCatémøeRbg\n§n³eLIgx<s; nigkardak;kMNt;karnaM
cUlyanCMniH nwgnaMeTAdl;karFøak;cuHénGRtakMenInnaeBlGnaKt .
cracrbEgVr cracrbEgVr cracrbEgVr cracrbEgVr cracrbEgVr enATINamanpøÚvRsbKñacracr nwgeFIVdMeNIrenAelIpøÚvEdl
elOnCageKb¤efakCageK fIVebIfapøÚvenHGacmincaM)ac; manRbEvgxøI
bMputk¾eday . ehtuenHépÞRkalpøÚvfñl;EdlmanRsab;GacbEgVrcracr
BIpøÚvRsbKña ehIynigBIpøÚvxøICag BIeRBaHfa el,Ónx<s;GacmanenAelIpøÚv
manépÞRkal. karGegátRbPBecjdMeNIr nigTIedAeFIVdMeNIreTAkan;
RtUvEtGnuvtþedIm,Ipþl;nUvTinñn½yelIkarbEgVrcracrEdlTMng ekIteLIg .
Par³kic©énkarbEgVrcracrRtUv)aneFIVedayviFIsaRsþEdlehAfa man
TaMgGs; b¤k¾KñanGVIesaH (an all or nothing method) . Edlkñúg
enaHvaRtUv)ansnµt;fa yanCMniHTaMgGs;EdlnwgsnSM)aneBlevla
b¤R)ak;edaykarbEgVrnwgRtUveFIVdUecñH ehIyyanþEdlnwg)at;bg;eBl
evla b¤ begIántémønwgmineFIVdMeNIrelIpøÚvbEgVreT  . CamYynwgviFIEbbenH
vamansar³sMxan;Nas; Edlfaral;témøTaMgGs;EdldwgRtUv)an
KitbBa©Úl . kñúgRbeTsGPivDÆn_xøH vaGacmannUvTMhMsMrab;eFVIecj
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CaKMnUrénpÞaMg TsSnIy_PaBxusEbøk²KñaedayeRbIkmµviFIkMuBüÚT½rEdlman
niyamkMnt;eGay . karbEgVrBIrebobdwkCBa¢ÚndéTdUcCapøÚvEdk b¤pøÚvTwk
KWmingayRsUlnwgBüakrN_eLIy . kardwkCBa¢Únrbs;eRbIR)as;Edl
mancMnYneRcInnwgCaFmµtaeFIVeLIgtammeFüa)ay dwkCBa¢ÚnefakbMput
fIVebIkarenHvaminGacelOnenaHeT . eTaHCay:agNak¾edayKuNPaB
esvael,Ón nig kargayRsYl RtUv)aneGaytémøeday GñkepIJr\v:an;
EdlmanbMngeRbIrebobdwkCBa¢ÚnenH . sMrab;TMnijTUeTAkarbEgVrBI
rebobdéT KYrminRtUv)an):an;RbmaNedayEp¥keTAelImUldæanénkar
KittMélsMrab;karRbKl;TMnijdl;TIkEnøgEtb:ueNÑaHeT .
RsedogKñaenHEdrkareRCIserIserbobdwkCBa¢ ÚnsMrab;GñkeFIVdMeNIr
KYrminRtUv)anvinicä½yedayRKan;EtQrelImUldæan éntMélbg;elIkar
eFIVdMeNIrb:ueNÑaHeT . sar³sMxan;EdltP¢ab;eTAnwKuNPaBesva edayGñk
eRbIR)as;RtUv)ankøayCa ktþapþl;CaviPaKTand¾sMxan;eTAelIkarFøak;cuH
BaseBjBiPBelak kñúgvis½ydwkCBa¢ÚntampøÚvEdkkñúgqñaMknøgmkfIµ²enH .
cracrbEgVrCaFmµtaRtUv)anBüakrN_fanwgekIneLIgtamGRtadUcKña
nwgcracr elIpøÚvEdlva)anbEgVr .
cracrEdl)aneFI VeGayekItmaneLIg ³cracrEdl)aneFI VeGayekItmaneLIg ³cracrEdl)aneFI VeGayekItmaneLIg ³cracrEdl)aneFI VeGayekItmaneLIg ³cracrEdl)aneFI VeGayekItmaneLIg ³ cracrEdl)aneFI VeGay
ekItmaneLIgBIeRBaHEtkareFIVdMeNIrkøayCaerOg EdlKYreGaycab;
GarmµN_edaysarEtkarFøak;cuHéneBlevla nig tMél b¤eRBaHEtkar
GPivDÆn_RtUv)anekIneLIgEdl )annaMmkedaykarvinieyaKpøÚvfñl; .
cracr Edl)aneFIV eGayekItmanKWlM)aknwgBüakrN_eGay)anRtwmRtUv
ehIyGacgayRsYlRtUv)an)a:n;RbmaNeGayelIseRcInhYs . vaTMng
CamanlkçN³FMsem,ImenAkñ úgkrNITaMgenaHEdlkar vinieyaK
pøÚvfñl;naMmknUvkarkat;bnßytémødwkCBa¢ÚnCaeRcIn . ]TahrN_kñúgkrNI
énkareFIVeGayRbesIrtic tYckñúgRbB½n§pøÚvFM Edl)anGPivDÆn_rYcehIy
cracrEdl)aneFIVeGayekItman eLIgnwgmancMnYntictYcehIyCaFmµta
GacminRtUv)anykcitþTukdak; . eTaHCay:agNak¾edaykñúgkrNI
pøÚvfñl;fµIkarGnuBaØateGaycUldl;tMbn;minTan;GPivDÆn_vaGacman
karkat;bnßykñúgtémødwkCBa¢Úny:agFM EdlCalT§plénkarpøas;bþÚr
rebobdwkCBa¢Ún Ca]TahrN_BIkardwkCBa¢ÚnedaystV BahN³CamUldæan
eTACakardwkCBa¢ÚnedayyanCMniHeRbIm:asuIn .  kñúgkrNIEbbenH
cracrEdl)aneFI VeGayekItman eLIgGacCasmasPaKsMxan;
énlMhUrcracreTAGnaKt .
rebobEdlRtUv)anGnusasn_sMrab;BüakrN_ cracrEdl)aneFIVeGay
ekItmaneLIgKWRtUveRbITMnak;TMngéntMrUvkar. témøGIuLasiÞc éntMrUvkar
sMrab;dwkCBa¢ÚnKWCakareqIøytbrbs;cracr cMeBaHkarpøas;bþÚrkñúgtémø
dwkCBa¢ÚnbnÞab;BIkarvinieyaKTunpøÚvfñl;NamYy . enAelIpøÚvEdlenA
cenøaHRkug PaBxusEbøkBIKña CaFmµtaRtUv)antMNt;ykrvagGñkefIµreCIg
nigcracrdwkTMnij . enAelIpøÚvEdlcUldl;tMbn;CnbT PaBxusEbøkKña
bEnßmeTotCaFmµtaRtUv)aneFIVrvagcracrTMnijksikmµ ehIynigminEmn
ksikmµ .
PsþútagBIkarsikSavaytémøCaeRcInEdl)anGnuvtþkñúgRbeTs kMBg;
GPivDÆn_)anpþl;eGaynUvtYelxcenøaHBI -0>6 eTA -2>0 cMeBaHtémø
GIuLasiÞcéntMrUvkarsMrab;dwkCBa¢Ún CamYynwgmFümPaKRbEhl-1>0 .
enHmann½yfa karFøak;cuHmYyPaKrykñúgtémø dwkCBa¢ÚnnaMeGayman
karekIneLIgmYyPaKryenAkñúgcracr . karKNnaRtUvEp¥kelItémøeFIV
dMenIrBIpÞHmYyeTApÞHmYyEdlRtUv)an)a:n;RbmaNCalT§plénkar
GegátRbPBecjdMeNIr nig TIedAénkareFIVdMenIreTAkan;ehIyminRtwmEt
elIcMENkénkareFIVdMeNIrEdlekItmaneLIgelIpøÚvkMBugsikSaenaHeT .
PsþútagEdlGacrk)an)anesIñreLIgfaGIuLasiÞcéntMrUvkar sMrab;kar
eFIVdMeNIrrbs;GñkeFIVdMeNIr KWCaFmµtaFMCagtMélÉktabnþicCaTUeTA

GIuLasiÞcéntMrUvkarsMrab;TMnij TabCagy:ageRcIn ehIynwgGaRs½y
eTAelIsmamaRténtémødwkCBa¢Únkñúgtémørbs;eRbIR)as;enaH .
2>3 bnÞúkePøAyanCMniH
2>3>1  PaBesI µKñaénePøAyanCMniHPaBesI µKñaénePøAyanCMniHPaBesI µKñaénePøAyanCMniHPaBesI µKñaénePøAyanCMniHPaBesI µKñaénePøAyanCMniH
karxUxatEdlyanCMniHbgáeLIg enAelIpøÚvfñl; KWGaRs½yy:agxøaMgeTA
elIbnÞúkePøA rbs;yanCMniH . sMrab; eKalbMNgeFIVKMeragbøg;kMlaMgénePøA
yanCMniHEdlnaMeGayxUcxat Tak;TgeTAnwgniyamePøAyan 8>16
etan edayeRbIR)as;ktþa smmUlEdl)anykmk BIkarsikSasMGag
elIBiesaFn_ ¬KN³kmµkarRsavRCavpøÚvFM ¬1962¦, Paterson
(1987)) . edImI,kMNt;kar xUcxatekItmanbnþicmþg² edaybnÞúkePøA
yanEdlkMralnwgRtUvRTRTg; kñúgry³eBlGayukaleRKagrbs;va eK
caM)ac;RtUvbBa¢ak;cMnYnsrub ényanCMniHF¶n;²EdlnwgeRbIR)as;pøÚvfñl;
kñúgkMLúgeBlenaH CacMnYnsnSMsrubénniyamePøAyanEdlsmmUl .
karGegátbnÞúkePøAyanRtUvEtGnuvtþ edImI,kMNt;karEbgEck bnÞúk
ePøAyansMrab;CaKMrUényanCMniHF¶n;²EdleRbIpøÚvfñl;enaH . Tinñn½yEdl
)aneRCIserIsykBIkarGegátTaMgenaHRtUv)aneRbI edImI,KNnatYelx
mFüménePøAEdlmanniyamsmmUlesIµIKña sMrab;yanCMniHCatYy:agkñúg
fñak;nImYy² . témøTaMgenaHbnÞab;mkRtUv )aneRbIrYmKñaCamYynwgkar
BüakrN_cracredImI,kMNt; cMn YnePøAEdlmanniyamsmmUlKañ
nigCacMnYnekInsrub EdlpøÚv fñl;nwgRTRTg;kñúgKMeragGayukalrbs;va .
2>3>2 karGegátbnÞúkePøAyan
RbsinebIBMumanTinñn½ybnÞúkePøAyankñúgeBlfµI² Gacrk)aneT enaHeK
)anpþl;CaGnusasn_fa karGegátbnÞúkePøAyanényanCMniHF¶n;²RtUv
)anGnuvtþenAeBlNak¾edayEdlKMeragpøÚvfñl;FM² kMBugRtUv)anKitKUr
eRKag . CakarRbesIrkarGegáteRcIndgkñúgkMLúgeBlmYyEdlnwg
qøúHbBa©aMgeGayeXIjBIkar pøas;bþÚrtamrdUvkalkñúgTMhM énbnÞúkePøAyan
RtUv)anGnusasn_. Rbdab;fwøgkg;yanCMniHEdlpøas;bþÚrTIkEnøg)an
ehIyEdlGac rk)anGacCYy[RkumtUcmYyfø wgyanþCMniH)an)an
rhUtdl; 90eRKOg kñúgmYyem:ag . karENnaMBisþarGMBIkarGnuvtþkar
GegátbnÞúkePøAyan ehIynigkarviPaKlT§plmanbBa¢ak; enAkñúg TRRL
kMNt;pøÚvfñl;elx 40 ¬mnÞIrBiesaFn_ RsavRCavpøÚvfñl; nigdwkCBa¢Ún
¬1978¦¦ .
eKRtUv)aneGayGnusasn_fa karGegátbnÞúkePøAyanRtUv)anGnuvtþ
edaykarfwøgKMrUyanCMniHenAtamCaypøÚvfñl; . KMrUenaHRtUv)aneRCIserIs
y:agNaedImI,eGaykMritGtibrmaRbEhl 60 yanCMniHkñúgmYyem:ag
RtUv)anykmkfwøg . kEnøgfwøgRtUvmanlkçN³rabesIµehIyRbsinebI
GaceFIVeTA)anRtUvsagsg;eTAtamrebob Cak;lak;NamYyEdlyan
CMniHRtUv)anGUs[RsLHBIpø ÚvkalNakMBugfø wg . CBa¢ Igb: ugEdl
GacelIkdak;)anRtUvdMeLIgkñúgreNþAtUcmYy EdlmanépÞrbs;vaesIµnwg
épÞenACMuvijenaH . karenHeFIVeGayR)akdfakg; TaMgGs;rbs;yan
CMniHEdlRtUvføwgenaHmankMBs;esIµKña nwglubbM)at;nUvkMhusqÁgEdl
GacbgáeLIgedaykarrmYl b¤PaBeRTttictYcrbs;yanCMniH . sar³
sMxan;CaeRcIneTot vak¾GaclubbM)at;kMhusqÁgFM² pgEdr EdlGac
ekIteLIg RbsinebIkg;TaMgGs;kñúgEpñkxagNamYy énRkumePøACaeRcIn
minRtUv)anrkSakñúgkMritkMBs;epþkCamYyKña . karEbgEckbnÞúkrvag
ePøAyankñúgRkumePøAyanCaeRcIn CaerOy² minesµIKñaeT ehIyehtudUecñH
ePøAnImYy²RtUvEtfwøgdac;edayELkBIKña . ryHeBlGegátRtUvEp¥k
elIkarBicarNadUcKñaenH k¾dUcCakarrab;cracrEdl)anKUsbBa¢ak;
kñúgEpñk 2>2>1 .
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enAtampøÚvfñl;xøHvaGacCakarcaM)ac;edImI,BicarNafa etIkarEbgEck
bnÞúkePøAyanéncracreFIVdMeNIrkñúgTismYy KWdUcKñanwgcracrEdl
eFIVdMeNIrkñúgTispÞúyKñaEdrb¤Gt; . karxusKñay:agsMxan;rvaglMhUr
TaMgBIrGacekItmanenAelIpøÚvfñl; bMerIeGaykMBg;Ep kardæanykfµ
eragcRksIum:g . l. CaTIEdl yanCMniHeFIVdMeNIrkñúgTismYy man
bnÞúkF¶n; b:uEnþBMumanpÞúkGIVTaMgGs;enAeBlRtLb;mkvij . kñúgkrNI
EbbhwñglT§pl)anmkBIExSpø ÚvRbkbedaycracrF¶n;eRcInCageK
RtUvEteRbIenAeBlEdleFIVkarpøas;BIlMhUryanCMniHCMnYjeTACacMnYn
smmUlénniyamePøAyansMrab;eFIVKMeragbøg;kMral . RsedogKñaenH
EdlkarGnueRKaHCaBiessRtUvEteFIVsMrab;bnÞúkePøAyan minFmµtaenA
elIpøÚvEdlbMerIeGayCacMbgnUvskmµPaB esdækic©Cak;lak;BIeRBaHkar
GnueRKaHenaHGacEsþgecjCa lT§plkñúgRbePTyanCMniHEdleRcIn
manelIseK kñúgvisalKmcracr . enHKWCakrNIerOy²Ca]TahrN_³
tMbn ;¬nisSar Nkmµ¦ éRBeQI/ tMbn;Er: nigtMbn;eRbgdut .
2>3>3 karkMNt;cMnYnePøAyanEdlman niyam
smmUlnigEdlmancMnYnekIneLIgsrub
kmµviFIkMuBüÚT½rRtUv)ansresredImI,CYyeFIVkarviPaKlT§plGegátbnÞúk
ePøAyan . kmµviFITaMgenaHpþl;karerobCataragBisþar énlT§plGegát
ehIynigkMNt;nUvkkþasmmUlCamFümsMrab; RbePTyanCMniHnImYy²
RbsinebIRtUvkar. RbsinebIkmµviFIEbbhwñgminGacrk)aneT kmµviFItarag
Spreadsheet EdlmanniyamGacRtUv)aneRbIR)as; . RbsinebIBMuman
eRKOgsm,TankMuBüÚT½r Gacrk)aneT viFIsaRsþeFIVviPaKdUcteTAenH
RtUv)anGnusasn_eGayeRbI . ktþasmmUlsMrab;bnÞúkkg;nImYy²
Edlvas;kñúgryHeBlGegátbnÞúkePøAyanRtUv)ankMNt;eday eRbItarag
2>1 b¤k¾smIkaEdl)anGmmkedImI,TTYl)annUv ktþasmmUlsMrab;
bnÞúkyanCMniH . ktþaepSg²sMrab;ePøARtUv )anbUksrubedImI,pþl;ktþa
smmUlsMrab;yanCMniHnImYy² . sMrab; yanCMniHmanePøAeRcInKWfabnþ
knÞúyKñaBIr bI .l. ePøAyannImYy² enAkñúgRkumeRcInenaHRtUvBicarNa
dac;edayELk .
ktþasmmUlCamFümsMrab;RbePTb¤cMNat;fñak;nImYy² ényanCMniH

eFIVdMeNIrkñúgTisnImYy²bnÞab;mkRtUvEt)ankMNt;yk . cMNat;fñak;
yanCMniHRtUv)ankMNt;edaycMnYn nigRbePTePøAyan . RtUvkt;sMKal;
faviFIénkarkMNt;ykktþasmmUlKñaCa mFümRtUvEteRbICanic© kar
KNnaktþaesIµKñasMrab;bnÞúkePøAyan CamFümKWminRtwmRtUv nignaM
eGaymankMhusqÁgCaeRcIn .
edImI,kMNt;ePøAEdlmanniyamsmmUl nigEdlmancMnYnekIn eLIgsrub
eTAelIGayukaleRKagpøÚvfñl;TMrg;kardUcteTAenH RtUvEtRbtibtþitam ³
(i) RtUvkMNt;lMhUrcracrRbcaMéf¶sMrab;c MNat;fñak;n ImYy²

ényanCMn iHEdl)anfw øgedayeRb IlT§plGegátcracr
nigBt’manrab;cracrfIµ²d¾TeTotEdlGacrk)an .

(ii) RtUvk MNt;lMhUrcracrmFümRbca Méf ¶k ñ úgT ismYysMrab;
cMNat;fñak;yanCMniHnImYy² .

(iii) RtUveFIVkarBüakrN_lMhUrcracrkñúgTwsmYysMrab; cMNat;fñak;
yanCMniHnImYy²edImI,kMNt;cracrsrubkñúgcMNat; fñak;nImYy²
EdlnigeFIVdMeNIrelIExSpøÚvnImYy² kñúgkMLúgGayukalKMerag
¬emIlEpñk 2>2>2¦ .

(iv) RtUvkMNt;ktþasmmUlCamFüméncMNat;fñak;yanCMniHnImYy²
nigsMrab;TisnImYy²Edl)anmkBIlT§plGegát bnÞúkePøAyan
enaHehIynigkarGegátNamYydéT eTotEdl)anGnuvtþ
eFIVeLIgfIµ² .

(v) plitplénlMhUrcracr mYyTismancMnYnekIneLIg srubsMrab;
cMNat;fñak;yanCMniHnImYy²eTAelIGayukaleRKagrbs;pøÚvfñl;
nigktþasmmUlCamFümsMrab; cMNat; fñak;enaHbnÞab;mkRtUv
KNna nigbUkbBa©ÚlCamYyKña edImI,pþl;nUvbnÞúkePøAyanEdl
manniyamsmmUl nigEdl mancMnYnekIneLIgsrubsMrab;
TisnImYy² . témøx<s;Cag eKénTisedATaMgBIrRtUv)aneRbIR)as;
sMrab;KMeragbøg; .

bnÞúkkg; bnÞúkePøA ktþa
¬mYy & BIr¦ ¬103 kg¦ smmUl
¬103 kg¦

1>5 3>0 0>01
2>0 4>0 0>04
2>5 5>0 0>11
3>0 6>0 0>25
3>5 7>0 0>50
4>0 8>0 0>91
4>5 9>0 1>55
5>0 10>0 2>50
5>5 11>0 3>83
6>0 12>0 3>83
6>5 13>0 8>13
7>0 14>0 11>3
7>5 15>0 15>5
8>0 16>0 20>7
8>5 17>0 27>2
9>0 18>0 35>2
9>5 19>0 44>9

10>0 20>0 56>5
ktþasmmUl = ¬         ¦4>5bnÞúkePøA (kg)

8160

tarag  2>1
ktþasmmUl sMrab;bnÞúkePøAepSgBIKña
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enAkñúgRbeTsCaeRcIn karEbgEckbnÞúkePøAyanéncMnYnyanCMniHF¶n;²
TaMgGs;EdleRbIR)as;RbB½n§pøÚvfñl; sißtenAefrBImYyqñaMeTAmYyqñaM eTaHbI
vaGacmanninñakarryHeBlEvgEdl ekItGMBIkarbBa©ÚlyanCMniHRbePT
fµIb¤karpøas;bþÚrbTbBa¢ayanCMniH nigkarBRgwgbTbBa¢aTaMgenaHkþI .
ehtudUecñHtamTmøab; eKsnµt;fakarEbgEckbnÞúkePøAyanCMniHF¶n;²
nwgsißtenAminpøas;bþÚrsMrab;GayukaleRKagénkMralpøÚvfñl; ehIynig
favaGacRtUv)ankMNt;edayeFIVkarGegátbnÞúkePøAyanCMniH enAelIpøÚv
manRsab;EdlmanRbePTdUcKña nigEdlbMerImuxgardUcKña . enAkñúg
RbeTskMBg;GPivDÆn_CaeRcIn kMhusqÁgEdlRbEhlGacnwgmanenA
kñúgkarsnµt;sMrab;GayukaleRKag ryHeBl 15qñaMKWminTMngbgá
CalT§pxusqÁgeRcInenAkñúgKMeragbøg;eLIy . enAelIRTUgpøÚvePøaHnig
elIRTUgpøÚveTalEdlmaneRcInCagBIrExS eKRtUv)ansnµt;fa ExSpøÚvEdl
mancracryWt nwgpÞúknUvyanCMniHF¶n;²TaMgGs; ebImindUecñaHeTluHRta
EtmanbTBiesaFn_kñúgRsuk)ancg¥úlbgðajBIkarbBa¢ak;xuseTA nwgkar
snµt;xagelI b¤k¾lMhUrcracr EdlmanyanCMniHF¶n;² elIsRbEhl
2000eRKOg kñúgmYyéf¶ kñúgTisedAnImYy². kñúgkrNIeRkayenH
smamaRtényanCMniHF¶n;²RtUv)ankMNt;enAelIExSpøÚvyWt Gnuelamtam
eKalkarN_Edl)anKUs bBa¢ak;kñúgkMNt;pøÚvfñl;eRkARbeTselx 6
¬mnÞIrBiesaFn_RsavRCav pøÚvfñl;nwgdwkCBa¢Ún ¬1988¦¦ . kMras;rbs;
KMeragbøg;tMrUvsMrab; ExSpø ÚvyWtKWFmµtaRtUv)anGnuvtþenAelITTwg
RTUgpøÚvfñl;TaMgmUl b:uEnþvaGacmansßanPaBEdlRKwHfñl;b¤)atRKwHfñl;
manlkçN³Gn;eTA² KWCakarsmRsb .
enARbeTsxøHpøÚvfñl;ExSeTaleFIVGMBIb‘ÍTUmRtUv)anksagedImI, snSMtémø
sMNg; . enAelIpøÚvEbbenHcracrTMngRtUv)anpMþú eRcIneLIg²CagenAelI
pøÚvBIrExS . RbsiT§iPaBbnÞúkcracrkñúgdankg;kñúgTisedAEtmYy RtUv)an
bgðajfamancMnYneTVdgénbnÞ úkEdlmansMrab;pø ÚvTUlayCag .
ehtudUecñHkarBicarNa elIcracrTaMgBIrTiskMras;kMralsMrab;pøÚvTaMg
enaHRtUvEtEp¥kelIcMnYnsrubyanCMniHF¶n;²eGay)anbYndg EdleFIV
dMeNIrkñúgTisEtmYy .
2>4 PaBRtwmRtUv
Tinñn½yGegátTaMgGs;GacnwgmankMhus . Tinñn½ycracr CaBiess
GacRtwmRtUveRcInehIykarTsSTayGMBIkMeNIn cracrk¾gaynwgman
kMhusqÁgpgEdr . dUecñHkarKNnaeGay)anRtwmRtUvéncMnYncracr
EdlekIneLIgsrub KWCakarlM)akNas;edImI,eFIV . edImI,kat;bnßy
kMhusqÁgeGaydl;kMrit Gb,brmavaKµanGIVmkCMnYs kareFIVGegátcracr
Cak;lak;sMrab; KMeragnImYy²kñúgefr³evlaEdl)anesñIeLIgkñúgEpñk
2>2>1 enaHeLIy . kMhusqÁgbEnßm)anbgðajeGayeXIjenAkñúgkar
KNnacMnYnePøAyan niyam nigEdlmancMnYnekIneLIgsrub BIeRBaH
kMhusqÁgtictYcNamYykñúgkarvas;bnÞúkePøAyanRtUv)anbegáIneLIg
edayTMnak;TMngc,ab;famBlTIbYnrvagkarKNnaTaMgBIr .
CaP½BVsMNagl¥ KMeragkMras;kMralpøÚvfñl;KWminmanlkçN³ERbRbYl
Nas;NaeTeTAnwgbnÞúkePøAyanEdlekIneLIgsrub ehIyviFIsaRsþ
Edl)anGnusasn_kñúgkMNt;enHpþl;eGayrcnasm<½n§ Cab;lab;sMrab;
lMnaMcracr dUc)anbgðajkñúgtarag 2>2 . drabNakar)a:n;RbmaNén
ePøAyanniyamsmmUl ehIyEdlmancMnYnekIneLIgsrubmanlkçN³
Rbhak;RbEhleTAnwg tYelxkNþalénTMhMNamYyBMumankMhus
qÁgNamYyEdlGacCH\T§iBldl;kareRCIserIsnUvKMeragbøg;kMraleT .
eTaHbIy:agNak¾eday RbsinebIkar)a:n;RbmaNcracrEdlekIneLIg
srubxiteTACitRBMEdnénTMhMcracr enaHTinñn½ycracrCaeKal nigkar
BüakrN_RtUvEt)anvaytémøsarCafIµeTotehIykarviPaK elIPaBEdl

gaypøas;bþÚr RtUvGnuvtþedImI,eGayR)akdfa kareRCIserIscMNat;fñak;
cracr KWmanlkçN³smRsb . kareFIVviPaKhaniP½yCapøÚvkark¾GacRtUv
eRbIpgEdr edImI,vaytémøkareRCIserIKMeragbøg;dUc)anBIBN’naxøH²
nigRtUv )aneyagenAkñúgkMNt;pøÚvfñl;eRkARbeTselx 5 ¬mnÞIrBiesaFn_
RsavRCavpøÚvfñl;nigdwkCBa¢Ún ¬1988¦¦ .

tarag 2>2
cMNat;fñak;cracr

cMNat;fñak;cracr TMhM¬106 ePøAmanniyamsmmUl¦
T1 < 0>3
T2 0>3 - 0>7
T3 0>7 - 1>5
T4 1>5 - 3>0
T5 3>0 - 6>0
T6 6>0 - 10
T7 10 - 17
T8 17 - 30
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3> RsTab;)atRKwHfñl;
RbePTdIRsTab;)atRKwHfñl; RtUv)ankMNt;y:agTUlMTUlay edayTItaMg
rbs;pøÚvfñl; b:uEnþenATINadIkñúgrebogsMrab;pøÚv mankarERbRbYleRcIn
enAkñúgKuNPaBrwgmaMBIkEnøgmYyeTAkEnøgmYyvaCakarBitR)akdNas;
edImI,nwgkMnt;TItaMgkMralfñl;enAelIdImanlkçN³rwgmaMl¥ RbsinebI
karenHBMuRbqaMgCamYynwgkMhitÉeTot .
PaBrwgmaMrbs;RsTab;)atRKwHfñl;RtUv)anvaytémøFmµtaCa kalIhVj:a
eborIg r:asI uy: U California Bearing Ratio (CBR) ehIyPaB
rwgmaMenHGaRs½yeTAelIRbePTdI dg;sIuet nigcMNuHsMeNImrbs;dI .
edIm,IeFIVKMeragbøg;kMras;kMralfñl; PaBrwgmaMrbs;RsTab;)atRKwHfñl;
RtUvykdImancMNuHsMeNImesIµnwglkçN³ sMeNImEdlesImCageKEdl
RbEhlekItmaneLIgenAkñúgRsTab;)atRKwHfñl;eRkayeBlEdlpøÚv
RtUv)anebIkeGayeFIVcracr . enAkñúgtMbn;RtUvBIk cMNuHsMeNIménRsTab;
)atRKwHfñl;enAeRkamkMralpøÚvEdlminRCabTwk GacEckCabIRbePT ³
RbePTTI ¬1¦RbePTTI ¬1¦RbePTTI ¬1¦RbePTTI ¬1¦RbePTTI ¬1¦ RsTab;)atRKwHfñl;CaTIEdlkMBs;TwkkñúgdImanlkçN³
RKb;RKan;enACitnwgépÞdIedImI,RtYtRtacMNuHsMeNImRsTab;)atkMralfñl;.
RbePTdIRsTab;)atRKwHfñl;enHman\Ti§BleTAelICMerAxageRkamépÞpøÚv
EdlenAkñ úgenaHkMBs;Twkkñ úgdIman\T§ iBllb;elIcMNuHsMeNIm
RsTab;)at RKwHfñl; . Ca]]TahrN_³ kñúgdIminEmnpøasIÞk kMBs;TwkkñúgdI
nwgRtYtRta elIcMNuHsMeNImRsTab;)atRKwH fñl;kalNavaeLIgrvag
1Em:Rt BIépÞpøÚv enAkñúgdI\dæl,ayxSac; (PI < 20PaKry¦ kMBs;TwkkñúgdI
nwgRtYtRta kalNavaeLIgrvag 3Em:Rt BIépÞfñl; nigkñ úgl,ay
mand I\d æeRc In (PI> 40 PaKry¦ kMBs;Twkkñ úgdIn wgRtYtRta
kalNavaeLIgrvag 7Em:RtBIépÞpøÚv .
EfmBIelItMbn;EdlkMBs;TwkkñúgdI RtUvrkSaTukedayTwkePøog dIRbePT
enHmanenAtameqñrsmuRT nigvallicTwkCaTIEdl kMBs;TwkRtUv)anrkSa
TukedayTwksmuRTedaybwg b¤edayswÞg .
RbePTTI ¬2¦RbePTTI ¬2¦RbePTTI ¬2¦RbePTTI ¬2¦RbePTTI ¬2¦ ÷ RsTab;)atRKwHfñl;mankMBs;TwkkñúgdIenAeRCA ehIyCa
TImanePøogRKb;RKan;edImI,eFIVeGaypøas;bþÚry:ageRcInkñúg cMNuHsMeNIm
eRkampøÚvfñl; .
lkçx½NÐTaMgenHekItmaneLIgkalNaePøógxøaMgmancMnYneRcIndg karRsUb
ykcMhaysMrab;ryHeBlya:gehacNas;BIrExkñúgqñaM . ePøógxøaMgenA
tMbn;hwñgCaFmµtaFMCag 250m>m kñúgmYyqñaM nig CaerOy²eTAtamrdUvkal .
RbePTTI ¬3¦RbePTTI ¬3¦RbePTTI ¬3¦RbePTTI ¬3¦RbePTTI ¬3¦ RsTab;)atRKwHfñl;enAkñ úgtMbn;BM umankMBs;Twk
GciéRnþy_kñúgdIenACitépÞdI nigCaTIEdlmanFatuGakass¶Üt esIÞEteBj
mYyqñaMehIymanePøógFøak;RbcaMqñaM 250m>m b¤ticCag . kar)a:n;
RbmaNedaypÞal;énPaBrwgmaMb¤ CBR rbs;dIRsTab;)atRKwHfñl;
CaerOy²lM)akeFIVNas;b:uEnþtémørbs;vaGac eFIVkarsnñidæanBIkar)a:n;
RbmaNnUvdg;sIuetehIynigsmta ¬b¤PaBx<s;bMput¦ cMNuHsMeNImén
RsTab;)atRKWHfñl;CamYyKañ  BIkaryl;dwgGMBITMnak;TMngrvagPaBrwgmaM
dg;sIuet nigcMNuHsMeNImrbs;dIEdlykmkKitenaH . TMnak;TMng
enHGacRtUv)ankMNt;enAmnÞIrBiesaFn_ . dg;sIuetdIRsTab;)atRKwHfñl;
GacRtYtBinitüenAkñúgrvagkMrit edaykarbgðab;eGay)andl;dMNuHsMeNIm
smRsbenAeBlsagsg; . cMNuHsMeNIméndIRsTab;kMralfñl; RtUv)an
RKb;RKgedayGakasFatukñúgtMbn; ehIynigCMerAénkMBs;TwkkñúgdI
enAeRkamépÞpø Úvfñl; . enAkñ úgkal³eTs³PaKeRcIn kic©karTImYy

KWRtUv)a:n;RbmaNcMNuHsMeNIm smtadUc)anbBa¢ak; kñ úgEpñk 3>1
xageRkamenH . viFIsaRsþénkar)a:n;témøPaBrwgmaM edaypÞal;rbs;
RsTab;)atRKwHfñl;enATINaEdlGaceFIV)an RtUv)anBiPakSakñúgEpñk 3>2
CamYyKñanwgviFIsaRsþ EdlminsUvCak;lak;énkar):an;témøø Edlkar)a:n;
enHGaceRbIR)as; )anRbsin ebIeRKOgsm,TansMrab;karGnuvtþTMrg;kar
eBjelj BMuGacrk)an .
3>1> kar)a:n;RbmaNcMNuHsMeNImRsTab;)atRKwHfñl;
RbePTTI ¬1¦ viFIsaRsþEdlgayCageKkñúgkar)a:n;RbmaN
cMNuHsMeNImKMeragbøg;RsTab;)atRKwHfñl; KWvas;cMNuHsMeNImenA
kñúgRsTab;)atRKwHfñl;enAxageRkamkMralEdlmanRsab;kñúgsßanPaB
RsedogKñaénqñaMkalNakMBs;TwkkñúgdImankMBs;x<s;bMput . kMralenaH
RtUvEtmanTTwgFMCag 3m nigGayukaleRcInCagBIrqñaM ehIyKMrUdI
RtUvEtykenAxageRkamRTUgpøÚvfñl;RbEhl 0/50m BIEKmpøÚv . KMlat
EdlGnuBaØateGayGacRtUv)aneFIVsMrab;RbPTdIxus²Kña edaysarEt
ehtuplfa GRtaéncMNuHsMeNImRsTab;)atRKwHfñl;eTAnwg cMnYnkMNt;
)øasIÞkKWdUcKña sMrab;dIRsTab;)atRKwHfñl;xus²Kña kalNaTwkkñúgdI
niglkçN³FatuGakasRsedogKña . RbsinebIBMumanpøÚvsmRsbenACMuvij
enaHeT cMNuHsMeNImkñúgRsTab;)atRKwHfñl; enAxageRkamkMralminRCab
TwkmYyGacRtUv)an)a:n;RbmaNBIcMenHdwgénCMerAkMBs;TwkkñúgdI nig
TMnak;TMngrvagkarRsUb nigcMNuHsMeNImrbs;dIRsTab;)atRKwHfñl;
(Russan nig Croney (1960))  .
briFansakl,gEdlRtUvkarkMNt;TMnak;TMngenHminsµ úRKsaµj
eTehIyviFIenH®tUv)anBiBN’nakñúgbrisidæ   x    .
RbePTTI ¬2¦ kalNakMBs;TwkkñúgdIminenACitépÞdI   lkçN³sMeNIm
RsTab;)atRKwHfñl;   enAxageRkamkMralminRCabTwk  nwg   GaRs½yeTA
elItulüPaBrvagTwkcUleTAkñúgRsTab;)atRKwHfñl;tamcieBaI©m nigtam
EKmkMralfñl;  kñúgry³eBlGakasFatuesIm ehIysMeNImEdlenAsl;
kñúgdI)at;bg; edaykarhYtenAkñúgkMlugeBlrdUvR)aMg .
enATINaEdlTwkePJógmFümRbcaMqañMFMCag   250 m>m  kñúgmYyqañMlkçN³
sMeNImsMrab;eKalbMNgKMeragbøg;Gac yktamcMNuHsMeNImRbesIr
bMputpþl;eGayedaykarsakl,g bgaðb;niyamcRkPBGg;eKøs
¬Rsal¦   edayeRbIviFIsa®sþ eCIgdMrI 2/5 K>Rk> . enAeBleFIVkarsMerc
eTAelICMerAénkMBs;TwkenAkñúgRsTab;)atRKwHfñl; RbePTTI ¬1 ¦ b¤
RbePTTI ¬2¦ PaBEdlGacekItmanénkMenItkMBs;TwkkñúgdIenAnwgkEnøg
®tUvEt)anKitTukkñ úgcit þ ehIy\Ti §BlénTwkCMnn;tamrdUvkal
¬enATINaEdl vaekItman ¦  minKYremIlRsaleLIy   .
RbePTTI ¬3¦ kñúgtMbn;CaTIEdlmanFatuGakass¶¶ÜtrhUteBjmYyqañM
¬TwkePJógRbcaMqañM 250 m>m b¤ ticCag¦cMNu³sMeNIménRsTab;)atRKwHfñl;
xageRkamkMralminRCabTwk     nwgmanTab    .    kñúgeKalbMNgeFVIKMerag
tMémø 80 PaKry éncMNuHsMeNImd¾RbesIrbMput EdlmanenAkñúgkar
BiesaFn_sakl,gbgaðb;tamniyamcRkPBGg;eKøs ¬Rsal¦ eday
eRbIviFIsa®sþ  eCIgdMrI  2/5 KILÚRkamKYrEt®tUv)aneRbI   .
viFI)a :n;RbmaNcMNuHsMeNImRsTab;)atRKwHfñl;sMrab;KMeragbøg;
Edl)ansegçbxagelI KWEp¥kelIkarsnµt;fakMralpøÚvfñl; edayCak;Esþg
KWminGacRCabTwk)an . sMPar³EdlPa¢b;edayb‘ÍTUmENn EdleFIVeGay
manesßrPaBCamYyEtnwgsañmeRbHtUc ² nig fµbMEbk b¤ RKYsman
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RKab;li¥tEdlmansMPar³Cag  15 PaKry TMhMtUcCagkE®Ba¢g75  mI®kug
KWminRCabTwkxøÜnÉg ¬kMritRCabticCag 10-7  m kñ úgmYyvinaTI¦
ehtudUecñH RsTab;)atRKwHfñl;enAxageRkamkMralfñl;EdlbBa©ÚlsMPar³
Ta MgGs;enaHminTMngCaTTYl\Ti §Bl edayTwkRCabcUleday
pÞal;BIxagelIeT . eTaHbIya:gNak_edayRbsinebITwkhUrBIépÞpøÚvfñl; b¤
BIkEnøgNamYyGacRCabcUleTAkñúgRsTab;)atRKwHfñl;  edaymUlehtu
NamYy RsTab;)atRKwHfñl;GaceTACamanCatiTwkeRcIn . kñúgkrNIEbb
hwñg PaBrwgmaMénRsTab;)atRKwHfñl;CamYynwglkçN³sMeNImkñúg
RbePT TI¬1¦ nig RbePTTI¬2¦ ®tUvEt)an)a:n;RbmaNtémøedayQr
elImUldaænénKMrU CBR EdlTTwkeCaKdUc)anBiBN’nakñúgEpñk 3>2 .
RsTab;)atRKwHfñl; CamYynwglkçN³sMeNImkñúgRbePTTI¬3¦  minTMng
CaTTwkeCaKehIy cMNuHsMeNImRsTab;)atRKWHfñl;sMrab;KMeragbøg;kñúg
saßnPaBEbbhwñgGacykCacMNuHsMeNImRbesIrbMputpþl;eGayeday
niyamGg;eKøs¬Rsal¦ viFIbgaðb;sakl,gedayeRbIeCIgdMrI  2/5 K>Rk  .
3>2> karkMNt;PaBrwgmaMénRsTab;)atRKwHfñl;
eday)an)a:n;RbmaNcMNuHsMeNImsMrab;KMeragbøg; bnaÞb;mkeKGac
sMerc)anedIm,IkMNt;témøeRKag CBR d¾smRsbenAdg;;sIuetEdl)an
bBa¢ak;c,as;las;   .
eKRtUv)aneGayGnusasn_EpñkxagelIRbEvg 250 m>m én
RsTab;)atRKwHfñl;TaMgGs;®tUvEtbgaðb;kñúgry³eBlsagsg; eGaydl;
dg;sIuet ya:gtic 100 PaKry éndg;sIuets¶ÜtGtibrma  EdlsMerc)an
kñúgkarBiesaFn_sakl,gbgaðb;tamniyamGg;eKøs ¬Rsal¦ edayeRbI
viFIsa®sþeCIgdMrI  2,5 KRk b¤ ya:gehacNas;  93  PaKryéndg;sIuet
s¶ÜtGtibrma EdlsMerc)ankñúgkarsakl,gniyamGg;eKøs ¬F¶n;¦
edayeRbI eCIgdMrI  4/5KRk   .   CamYynwgeRKÓgcRkbgaðb;TMenIb   dg;sIuet
rhUtdl; 95 PaKry  EdlTTYl)ankñúgkarsakl,gbgaðb;q¶n;Cag
RtUvEtsMerc)anedayKaµnkarlM)ak b: uEnþkarRtYtBinitütwgrwgén
cMnuHsMeNImnwgRtUvkarCacaM)ac;   .   karbgaðb; nwgminRKan;EteFIV[RbesIr
nUvsmtßPaBr wgma Mrbs;RsTab;)atRKwHfñl;b: ueNÑaHeT b: uEn þn wg
kat;bnßykarRCabTwkehIynig bgaðb;bnþbnaÞb;eTotedaycracr   .
CaCMhanTImYy eKcaM)ac;RtUvEtkMNt;lkçNHsm,tiþdIénkarbgaðb;KMrU
RsTab;)atRKwHfñl; edayGnuvtþkarsakl,gbgaðb; eTAtamniyamenA
mnIÞrBiesaFn_ . dIRsTab;)atRKwHfñl;enA kñúgcMNuHsMeNIménKMerag
RsTab;kMralRKwHfñl; GacRtUv)anbgaðb;enAkñúgBum< CBR [dl;kMrit
dg;sIuetCak;lak;rYcehIy eFIVkar sakl,gedIm,IkMNt;témø ¬CBR¦ .
CamYynwgxSac;EdlKaµnPaBsi¥t viFIsa®sþbgaðb;edayeCIgdMrI Gacnwg
)a:n;RbmaNeGayhYsnUvcMNuHsMeNImd¾RbesIrbMput nig )a:n;esIÞrnUv
dg;sIuets¶ÜtEdlsMerc)anedaybrikçaFmµtaenAkardaæn . viFIbgaðb;
edayma:sIunt®nMþKWWmanlkçNHsmRsbbMputsMrab;sMPar³TaMgenaH   .
RbsinebIKMrUdImanPaBsi¥tRtUv)anbgaðb;enAcMNuHsMeNImesIµ b£ FMCag
cMNuHsMeNImd¾RbesIrbMput KMrUdIenaHRtUvEtTukecaledaybiTp©it
ryHeBl 24ema:g munnwgeFIVkarBiesaFn_edIm,I[sMBaF rn§TwkEdlelIs
RtUv)at;bg;kñúgeBlbgaðb;; . CMerIsmüa:geTotrUbPaBeBjeljbEnßm
eToténTMnak;TMngrvagdg;sIuet cMNuHsMeNImehIynig CBR sMrab;dI
RsTab)atRKwHfñl; GacTTYl)anedayvas; CBR énKMrUdI Edlbgaðb;
enAcMNuHsMeNImedayELk nig ya:gehacNas;manBIrkMrit énkar
bgaðb; . tMéleRKag CBR bnaÞb;mkRtUv)anTTYledaykarEkéx .

viFIenHCakarcUlcitþCagBIeRBaHvaGaceGayeyIg eFIVkar)a:n;RbmaN
nUvtMél CBR RsTab;)atRKWHfñl;enAdg;sIuetxus²Kañ   nig   GnuBaØat
eGay\Ti§BlénkMritxus²Kañ énkarRtYtBinitükarbgaðb;KMeragrcnasm½<n§
RtUv)anKNna . rUbTI3bgaðjGMBIdg;sIuets¶ÜtCatYya:gcMNuHsMeNIm
TMnak;TMng CBR sMrab;dI\dæl,ayxSac;EdlTTYl)anBIkarbgaðb;KMrUdI
enAcMNuHsMeNImR)aMepSg² BIKañeTAnwg3kMriténkarbgaðb;tamniyam
Gg;eKøs ¬q¶n;¦ viFIsa®sþeRbIeCIgdMrI  4,5  K>Rk karbgaðb;tamniyam
Gg;eKøs ¬Rsal¦ viFIsa®sþeRbIeCIgdMrI 2,5 K>Rk ehIynigkMritmFüm
énkarbgaðb; . edaykarEkéxeRKag CBR RsTab;)atRKwHfñl;RbEhl
15 PaKryRtUv)anTTYl RbsinebIdg;sIueteFob 100 PaKry rbs;
dg;sIuets¶ÜtGtibrmaEdlTTYl)anBIkarsakl,g bgaðb;niyamGg;eKøs
¬Rsal¦  RtUv)anbBa¢ak;c,as;   nig cMNuHsMeNImRsTab;)atRKwHfñl;
RtUv)an)a:n;RbmaNfaman  20  PaKry   .
RbsinebIlkçN³RsTab;)atRKwHfñl;esImeCaK RtUv)an sgÇwmTukCamun
KMrUdIEdlbgaðb;sMrab;sakl,g CBR RtUvEtepSImeGayeCaKeday
RCmuCkñúgTwkryHeBlmYyéf¶ munnwgeFIVkarsakl,g . kñúgkrNI
d¾éTeTotTaMgGs;kalNa CBR RtUv)ankMNt;edaykarvas;EvgpaÞl;KMrU
CBR minRtUv)anRCmuCTwkeTedayfalT§plenHmanelIsBIkar
kareRKag   .
kñúgtMbn;EdlmanpøÚvfñl;Rsab;;RtUv)anksagenAelIRsTab;)atRKwHfñl;
dUcKañ karvas;PaBrwgmaMrbs;RsTab;)atRKwHfñl;edaypaÞl; GaceFIVeday
eRbI]bkrN_BiesaFn_ekaNvayTmøúHkñúgdI ¬DCP¦ ¬brisidæ   K¦   .
elIkElgEtkarvas;Evg CBR edaypaÞl;enAxageRkamkMral Edlman
Rsab; karvas; CBR enAnwgkEnøgdIRsTab;)atRKwHfñl; minRtUv)an[
Gnusasn_eLIy BIeRBaHEtPaBlM)akén kareFIV[R)akdfalkçNH
sMeNIm nig lkçN³dg;sIuetkñúgeBl sakl,gKWdMNag[lkçN³
sMeNIm nig  dg;sI uetEdlrMBu wgfamanenAxageRkamkMralfñl;
Edl)aneFIVrYcehIy .
viFINamYyk_edayEdlRtUv)aneRbIedIm,I[TTYl)ankMlaMgrwgmaM
RsTab;)atRKwHfñl; KMrUdInImYy² b¤k¾karsakl,gnImYy²  CaFmµta
nwgpþl;[lT§plxus²KañehIylT§plTaMgenaH CYnkalGacman
lMdab;TMhMFMeFg . kñúgeKalbMNgKMeragbøg; vaman sarHsMxan;EdlPaB
rwgmaMrbs;RsTab;)atRKwHfñl;minRtUv)an )a:n;RbmaNesIÞrF¶n;F¶renaHeT
sMrab;kMralépÞFM b¤ )a:n;RbmaNhYskñúgvisalPaB  EdlGacmanhaniP½y
énkMhusqÁgenATIkEnøg . karsMrbd¾l¥bMputsMrab;eKalbMNgKMerag
KWRtUveRbItémødb;PaKryTabCag   KWfatémøEdlelIs 90  PaKryén
karGan .  meFüa)aysamBaØabMputedIm,ITTYl)antémøenHKWKUsnUv
karEbgEckPaBBawJkBaJab;EdlekIneLIgsrubrbs;PaBrwgmaMdUc)an
bgaðjkñugrUbTI 4 .  RbsinebIPinPaKlkçN³RsTab;)atRKwHfñl;paøs;bþÚr
ya:geRcInelIkMNat;pøÚvfñl; témøPaBrwgmaMénRsTab; )atRKwHfñl;xus²Kañ
sMrab;KMeragbøg;KYrRtUv)anKNna sMrab;kMNat;tUcnImYy²  dUcKañTaMgGs;     .
bBaI¢raymuxrcnasm½<n§ tMrUveGayfaPaBrwgmaMénRsTab;)atRKwHfñl;
sMrab; KMeragbøg;RtUv)ancat;eTAelIcMNat;fañk;mYyéncMNat;fañk;PaB
rwgmaMR)aMmYyEdlqøúHbBaM©gnUvPaBgaypaøs;bþÚrénkMras;KMeragbøg; eTAelIPaBrwgmaMén
RsTab;)atRKwHfñl;. cMNat;fañk;TaMgenHRtUv)ankMNt;kñúgtarag  3.1 .
cMeBaHRsTab;)atRKwHfñl;Edlman CBR ticCag2 RbRBwtþikmµBiess
nwgtMrUveGayman Edlmin)anerobrab;enAkñúgkMNt;pøÚvfñl;enHeT .
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RbsinebIbrikaçsMrab;Gnuvtþkarbgaðb;enAmnIÞrBiesaFn_ nigkarsakl,g
CBR minGacrk)aneT kar)a:n;RbmaNminsUvc,as;GMBIcMNat;fañk;PaB
rwgmaMGb,brmaénRsTab;)atRKwHfñl;   GacTTYl)anBItarag 3/2 .
taragenHbgaðjcMNat;fañk; PaBrwgmaMGb,brmaEdlRtUv)an):an;RbmaN
sMrab;RbePTTaMgR)aMénRsTab;kMralfñl;cMeBaHCMerAepSg²BIKañ én
kMBs;TwkkñúgdIedaysnµt;faRsTab;)atRKwHfñl;RtUv)anbgaðb;minticCag
95 PaKry éndg;sI uets¶ ÜtGtibrma EdlGacsMerc)anenA
kñúgkarbgaðb;tamniyamGg;eKøs ¬Rsal¦ edayeRbIviFI sa®sþeCIgdMrI
2/5 K>Rk . taragenHKWsmRsbsMrab;sMeNIm RsTab;)atRKwHfñl;
RbePTTI ¬1¦ nig TI¬2¦  b:uEnþGaceRbI)ansMrab; RbePTTI ¬3¦
RbsinebIkar)a:n;RbmaNCamFüm PaBrwgmaMGacTTYlyk)an    .

cMNat;fa ñk ;PaBr wgma MénKMeragsTab;)atRKwHf ñl;CamYyKa ñn wg
cMNat;fañk;cracr EdlTTYl)ankñúgCMBUk 2 KWRtUv)aneRbICamYy
bBaI¢raymuxrcnasm½<n§ edIm,IkMNt;kMras;RsTab; kMral  ¬CMBUk 10¦   .

tarag 3>1
cMNat;fñak;PaBrwgmaMénRsTab;)atRKwHfñl;

cMNat;fñak; lMdab;
(CBR %)

S1 2
S2 3 - 4
S3 5 - 7
S4 8 - 14
S5 15 - 29
S6 30

rUbTI3³ TMnak;TMng-dg;sIuets¶Üt-cMNuHsMeNIm-CBR sMrab;dIl,aydI\dæ-xSac;
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* kMBs;x<s;bMputRbcaMrdUvTTYl)anedaykMBs;TwkkñúgdIKYrEt)aneRbI .

kMnt;sMKal;  ³ 1- edayehtufacMNat;fañk;PaBrwgmaMEdlpþl;eGayenAkñúgtarag 3-2 KWBuwgEp¥kelItMélGb,brma CBR Edl)an)a:n;RbmaN
enATINaEdlGacsMerc)an CBR KYrEtRtUv)anvas;edaykarsakl,genAmnIÞreBTüBiesaFn_ enAcMNuHsMeNImsmRsb  .

2- tarag 3-2 minGacGnuvtþ)ansMrab;dIl,ab;   dIsrIragÁ  b¤  dI\dæ énGakasFatuRtUBikeT  .  karsakl,g CBR

enAmnIÞrBiesaFn_RtUvEtGnuvtþ   sMrab;dITaMgGs;enaH  .

CMerAkMBs;TwkkñúgdI cMNat;fñak;rwgmaMRsTab;)atRKwH
cab;BIcMNuckMBs;kMN

pøÚvfñl; ¬Em:Rt¦ xSac;BMuman dI\dæl,ayxSac; dI\dæl,ayxSac; dI\dæl,ayPk; dI\dæeRcIn
)aøsiÞk PI=10 PI=20 PI=30 PI>40

0/5 S4 S4 S2 S2 S1
1 S5 S4 S3 S2 S1
2 S5 S5 S4 S3 S2
3 S6 S5 S4 S3 S2

tarag 3>2
cMNat;fñak;PaBrwgmaMRsTab;)atRKwHfñl;Edl)an)a:n;RbmaNenAeRkamfñl;RkalP¢itenAeBlmanvtþmankMBs;Twk
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4> tYpøÚvelIk nig Epñ;kEdlkat;ecj
4>1> tYpøÚvelIk
4>1>1> esckIþepIþmnigkarvas;sÞg; ³
karelIktYpø Úvnigkarkat;ecj nwgtMr UveGayeFI VedIm,I[TTYl)an
nUvKnøgG½kSpø Úvm YyCaTIeBjcit þelIp ø ÚvTa MgGs;b: uEn þCapø Úvman
niyamTabCageK . karelIkdInwgRtUvkarcaM)ac; ¬¬¬¬¬i¦¦¦¦¦ edIm,IelIk
pøÚveGaysißtenAelIkMBs;TwkCMnn; . ¬¬¬¬¬ii¦ ¦ ¦ ¦ ¦ pøÚvmandIenARtg;cMehogsg
xag  (iii)  qøgRClgnig ¬iv¦ TIcUlCitkEnøgqøgTwk .  tYpøÚvelIkx<s;
eFIVeGaymanbnÞúkelIdIRsTab;eRkam nigkarFaøk;Rsut Canic©kal
RtUvEtrMB wgfanwgekItmaneLIg . dIEdldwkCBa¢ Únxø³CaBiess
gaynwgTTYlrg\Ti§BlNas; ]TahrN_ Cak;EsþgdUcCadIxSac;Edlgay
ebIugtamxül; nig dImat;BamEdlminGacb®gYmcUlKañ)anl¥  . dIsirIragÁ
Bukpuyrh½sNas;enAxagelIkMBs;TwkkñúgdI ehIydIEbbhwñgekIteLIg
EtenAkñúgtMbn;valPk;TTwkeCaK CaTIEdlmankarBukpuybnþeFIVbniþc
mþg² enAxageRkamcMNuckMBs;Twk . dIkaksMnl;EdlmanTUeTA
enAtMbn;RtUBik  CaFmµtaminGacsgáát;[ENn)aneT nig karRsutNamYy
EdlekItmaneLIgTMngCacb;eBjeljenAeBlEdltYpø ÚvelIkRtUv
)anksag  . GBaØaRtkmµ ¬karelIkElg¦ eTAnwgsPaBEbb enH KWdI\dæ
Halloysitic EdlvivDÆn_eLIgBIcMehHPMñePIøg Edlrcnasm½çn§rbs;va
RsYyGacEbkecjbNaþleGayqaøk;)ak;cuHeRkambnÞúktYpøÚvelIk.
dIEdlGacsgát;[ENn)anKYrRtUv)ankMnt; GtþsBaaØNenAdMNak;kal
GegátEdleFIVeLIgBImunkarksagfIµ .
kñúgkMLúgeBlGegáteKRtUvcaM)ac;pgEdr rkemIl[eXIjCak;Esþg
nUvlMhUrTwkqøgkat;ExSpøÚvfñl;TaMgenAelIépÞdI b¤ enAtamTICMerArak;² .
séskMBs;TwkbeNaþHGasnñKWFmµta manenAxagkñúgdIkaksMNl; ehIy
TMngRbEhlminGacrkemIleXIjenArdUvR)aMgeT . RbLaybgðÚrTwkKYr
RtUv)antMelIgedIm,Isaát;TwkeRkamdI nig sMNg;lUEdlmanxañt
smrmüKYrRtUv)anpþl;eGayedIm,I[TwkhUrqøgkat;KnøgG½kSpø Úv
enATINaEdlcaM)ac; .
vamansar³sMxan;pgEdr  edIm,IkMNt;GtþsBaØaN tMbn;mYyEdlmandI
minesßrPaB EdlGacCH\Ti§Bldl;tYpøÚvelIk .  RtUvykcitþTukdak;
CaBiessenAkñúgeRCaHtUc²  tamRClgPñMEdleRCaH tUcxøÜnvaTaMgenaH
GacR)ab;[dwgGMBIPaB Gn;exSaykñúgrcnasm½<n§ PUKBÖsa®sþ  b:uEnþdICay
eCIgeTrEdlecatGacsgS½ypgEdr ehIy Psþútagénkarpaøs;bþÚrdIkñúg
GtItkalKYrEtRtUv)anEsVgrk .
PsþútagGMBIPaBminsißtesßrkñúgGtItkal ¬KaµnskmµPaB¦ RtUv)an
beBa©jeGayeXIj edaylMnaMlkçN³BiesseCIgeTr . enAelIépÞ -
Twkecj eRkamdI  -   sañmedImERtg  b¤  eBIk  KwCasBaØaEdleCIgeTrGac
eTACaesImeCaKkñúgkMLúgeBlénrdUvePøóg . karduHeTrrbs;edImeQI
enAmMuxus²Kañ ¬CaBiessenAeCIgeTrxagelI¦ KWCasBaØarMxaneday
clnadI . eTaHbIya:gNak¾edayeKRtUvEtkt;sMKal;faedImeQIduHeTr
eTA xageRkA ¬ eCIgeTrxageRkam ¦ enAmMuRsedogKañTaMgGs; KWFmµta
minmansBaØaeRcInb:unaµnGMBIGesßrPaB dUcCasBaØaEdledImeQIduH
enAtammMuedIm,IEsVgrkBnWø . GayuedImeQIGacbgaðjclnaBImun
RbsinebIedImeQITaMgGs;enaHmanGayuekµgRbhak;RbEhlKañ
ehIyvaBMumanvtþmaneQIcas; TaMgenHesIñeLIgfakarkekItsarCafIµ
RtUv)anekItmaneLIgbnaÞb;BIkarrGilRsutfIµ² . RTg;RTaydIxøÜnÉg
KWCatMruyd¾l¥énclnapaøs;bþÚrknøgmk . lkçN³BiessEdlCaKMrU
éndIkUnPñM ¬minRbRktI épÞptRkehgRkhUg ¦ sañmeRbH nig Rs³tUc² KW
CasBaØapaMÞgdIrGilman)ateRCA . sBaØaepSgeTotKWCavtþmanelIeCIg

eTrnUvkEnøgRsutragdUccancgwáH Rbehagkñúgmank,alecatekag
EdlGacCatMNag k,alkEnøgrGil cas; . rUbragTaMgenaHGacmanTMhM
epSg² cab;BIdb;Em:RtrhUteTAdl; rab;ryEm:Rt .
eRCaHtUc²tamRClgPñMEdlmanskmµPaBGaceFIVeGaytYpøÚvelIksißt
enAkñúgPaBRbfuyeRKaHfañk;edaynaMmknUvkMeTckMTIraMgsÞHsMng;lU nig
eFIVeGayTwkeLIgpÞb;eTAnwgtYpøÚvelIk . eRCaHEdlskmµmYydwknaM
sMPar³q¶n;² TMhMcMruHKañmanxSac; nig dIm:dæ . eRCaHmaMmYnCaTUeTA
manpaÞMgfµ nigsMPar³TMhMb:undMufµ sMrab;erobRkalfñl; ¬TMhMtUc²rsat;tam
TwkeTAqa¶y¦ nigGacmanrukçCati GayueRcInCagmYyqañMenA)ateRCaH    .
RbsinebICaysgxag eRCaHkMBg;EtRtUv)ankat;dac;eRcaH enAxageRkam
edayExSTwk ehIyRsTab;dI)at;bg;qaøk;cuHenA)ateRCaH kMeTckMTIfIµ²
nwghUrcUleTAkñúgeRCaHeFIVeGay saßnPaBExSTwkxageRkam manPaB
ya:b;yWunbMput .
eCIgeTrenAeRkampø Úvf ñl;K YrRt Uv)aneFI VkarBin itü ed Im, IeGay
R)akdfavaminRtUvkat;BIeRkamedayExSTwkenA)at . RbsinebIvaekIt
mantYpøÚvelIkTaMgmUl nig pøÚvfñl;sißtkñúghaniP½yBIkarxUceCIgeTr
EdlrIkraldaleTAxagelIBIEpñkeRkam .
PsþútagénPaBminsißtesßr rbs;eCIgeT mingayRsYlnwgrkeGayeXIj
kñúgreNþAsakl,gBIeRBaHdI EdlenAelIeCIgeTrecat  CaerOy²rMxan
edaykarrMkilcuHyWt²rbs;dI eRkamkMlaMgTMnaj  bgáeGaymanlT§pl
RTg;RTay layRcbUkRcbl;Kañ . eTaHCaya:gNak¾edayclna
eCIgeTrBImun KWCYnkal)an bgaðjedaydIsirIragÁEdlekIt manCayUrlg;
mkehIy ¬dIkb;¦ snwøgRsbnwgépÞbc©úb,nñb¤ edayl,aydI\dæEdlRkal
RsbnwgépÞ EdltMNag[épÞrGilcas; . CaerOy²TwkeFIVdMeNIr
tamdIrGilenaH .   paMÞgfµeRkamdIk¾GacbgaðjclnaeRKaHfañk;pgEdr
. fµEdldMeNk rbs;vaRkalRsbeTAnwgCayPM ñb¤enACab;nwgPM ñ
KWqab;xUctamdMeNk épÞrab edayfafµmanépÞmuxtMN ¬épÞrabEdl
RsbénPaBexSay ¦ )an tMrg;TisrebobenH . fµEdlexSay
swkedayGMeBIénFatuGakas nig  fµEdlmansañm)ak;FMTaMgGs;
enHtMNagnUveRKaHfañk; CaBiess RbsinebIsañmeRbHRkEhgebIkFM
edaybgaðjfadMufµ RtUvrIkmaDeRkam kMlaMgTaj .
enAelIdICay eCIgeTrecatxaø Mg   CaTIEdlCMraleCIgeTr elIsBI
¬1elI6eLIg¦ vaKWCaTMlab;Fmµta ed Im, Ikat;bnS ICaRsTab;²
edIm,IeGaykarsagsg; manlkçN³samBaØehIyCYyeFIVtYpøÚvelIkeGay
maneCIgeTr   .  enAeBlCamYyKañenaHRbLayxagkñúgRtUv)andMelIug edIm,I
RbmUlykTwkeRkamépÞecjBIrcnasm½<n§ .
CaP½BVsMNagbBaðaCamYy nwgtYpø ÚvelIk mantictYcb: uEnþkalNa
vaekItmaneLIg plvi)ak GacF¶n;F¶rNas; . dUecñHvamansarHsMxan;
Nas;Edrfa bBaðaTaMgGs; enaH RtUv)anbBa¢ak;GtßsBaØaNkñúgkMLúgeBl
GegátnigGnusasn_TaMgLay RtUv)aneFI VsMrab;karRsavRCav
lMGiteTATINacaM)ac; . karRsavRCavEbbhwñgmantémøx<s;Nas;
ehIyRtUvkareFIVEpnkar tamlMdab;lMedayCamYynwgkarsakl,g
bEnßm ehIynigkarsMueyabl;ENnaMrbs; CMnajkarRtUv)aneFIVeLIg
enAeBlcaM)ac;Etb:ueNaÑH   .   ]TahrN_énrebobEbbenHRtUv
)anBiBN’naeday NITRR ( 1987a).
4>1>2> sMPar³4>1>2> sMPar³4>1>2> sMPar³4>1>2> sMPar³4>1>2> sMPar³ ³
dIRKb;RbePTTaMgGs;kñúglMnaMcab;BIdI\dæl,ayxSac; rhUtdl;fµbMEbk
GacRtUv)aneRbIeFIVsMNg;tYpøÚvelIk RBMEdnkMnt;d¾cMbgKWkargayRsYl
EdlCamYyKañenaHsMPar³Gaccat;Ecg  nig  bgaðb;)an . dItYpøÚvelIk
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CaFmµtanwgTTYl)anBIkEnøgykdICab;nwgpø Úvfñl;  b¤  dwkCBa¢ Ún
BIkEnøgCIkykdIenAEk,r²enaH .  dIEdlman)aøsIÞkTabRtUv)anniym
cUlcitþCag BIeRBaHdIEbbenHnwgbegIátbBaðabniþcbnþÜckñúgFatuGakas
esIm . CamYynwgdImanCati)aøsIÞkeRcIncaM)ac;RtUvykcitþTukdak;[)an
xaMøgedIm,IrkSaépÞeGaymanRTg;RTay nig Edlmankarbgaðb;l¥edIm,I
[TwkePøóghUrecj)anqab;rh½s .  RbsinebItYpøÚvelIk x<s;CagRbEhl
6 Em:Rt vaCakarl¥RtUvbMrugdIEdlmanCati)aøsIÞcTabsMrab;RsTab;
TabCageK    .
4>1>3> KMeragbøg;
eCIgeTrCaysgxagtYpøÚvelIkx<s; CaFmµtaRtUvEtsißtenAcenaøH 1kñúg 1/
5 nig 1 kñúg 2 ¬bBaÄr³epþk¦ karERbRbYlBIeCIgeTrenHsMrab;dIkñúgtMbn;
nig  FatuGakas KW)anmkBIbTBiesaFn_kñúgRsukeRcInCagkarKNna
tamRTw®sIþ . eCIgeTrEdl)ansMrn; ¬eFIVeGayRsak¦  CYnkalval¥sMrab;
dIl,ab;  nig dI\dæCaBiessenAkñúgGakasFatuesIm .  kñúgRKb;krNI
TaMgGs;vaCakarsMxan;edIm,IkarBareCIgeTrBIGMeBIsMNwkénePøóg nig
xül; . CaFmµtakarkarBarenHRtUv)aneFIVedaybegIátKRmbsmrmü
GMBIrukçCati ¬Howell et al ¬1991¦¦ b:uEnþsMPar³ manRKab;tUc²rwg²
nwgRtUvkarkñúgtMbn;esaHkeRkaH    .
RtUvykcitþTukdak;CaBiessCamYynwgdIr Ik CaBiessdImanCati
montmorillonite RbsinebIsMNg;si ßtenAelId IEbbhw ñgmin
GaceCosvag)an kargarelIkdIRtUvEteRKagedIm,Ikat; bnßykarpaøs;bþÚr
EdlGacekItmanCaeRkaykñúgcMNuHsMeNIm nig karpaøs;bþÚrénmaD
EdlCaplvi)ak . Ca]TahrN_dIRtUv)andak;enAtamkEnøg ehIybgaðb;
enAcMNuHsMeNImCiteTAnwgtémøsmtaEdl)a:n;RbmaN  ehIyvaRbEhl
CamanKuNsm,tiþl¥pgEdr  edIm,IRkalPi¢tcieBaI©mfñl;edayépÞRkal .
enAelIpøÚvelIkTab²eFIVGMBIdIrIk CayeCIgeTrrak;KYrEtRtUv)aneRbI  KW fa
1 elI 3 ehIyeCIgeTrTaMgenaHRtUvEtRKbCamYy nwgsMPar³manxañt
cMruHKañ. ya:gNak¾edaykarpaøs;bþÚrmaDdIxøHGacRtUvrMBwgfa ekItman
eLIgCamYynwgdIrIk ehIysañmeRbHEdlvivDÆn_eLIgenAelICayeCIgeTr
b¤ elIIcieBaI©mfñl ;RtUvEtRkalPi¢tmunnwgTwkcUldl;rcnasm½<n§ . kalNa
RsTab;)atRKwHfñl;eFIVGMBIdIrIkCaBiessenaH vaRbEhlCacaM)ac;RtUvdak;
CMnYsCamYynwgdIminrIkminRCabTwkkñúgCMerA EdlTTYl\Ti§Bledaykar
paøs;bþÚrsMeNImtamrdUv     .
4>1>4> karsagsg;elIdIsgát;[ENn)an
dIEdl)andwkCBa ¢ Ún d IEdl)andwkCBa ¢ Ún d IEdl)andwkCBa ¢ Ún d IEdl)andwkCBa ¢ Ún d IEdl)andwkCBa ¢ Ún k ñ úgeRKagbøg ;éntYp ø ÚvelIkenAelId IEdl
Gacsgát;[ENn)an  eKRtUvcaM)ac;kMNt;brimaNRsutEdlnwgekIt
maneLIg  nig  RtUvR)akdfaGRtaénbnÞúkmandMeNIryWtRKb;RKan;
edIm,IkarBarsMBat elIrn§TwkkñúgdIBIkarekInelIstMélEdlkñúgenaH
karxUcxat edayrGil TMngCanwgekItmaneLIg . kar)a:n;RbmaNd¾
RtwmRtUvsmRsb énkarRsutTaMgGs;GacTTYl)anBIkarBiesaFn_
kareFIV[maMeLIg   dUc)anKUsbBa¢ak;eday Lewis  et  al ¬1975¦ nig
TRRL ¬ 1976¦  b:uEnþRTwsIþCaFmµta )a:n;RbmaNx<s;eBkGMBIeBlevla
tMrUvkar sMrab;PaB RsuteGayekItmaneLIg . enHeRBaHEtdIEdlkk
rgPaKeRcInCadIl,ab; minrwgmaM b¤  dIl,ay\dæmanEkvepþkéndI
l,ayxSac;RCabTwkEdl GnuBaØaateGayTwkPayecj)an   .
sMBatrn§T wkxa ø MgGacRtUv)anrkeXIjedayeRbI Piezometers
dak;enAtamCMerAxus²Kañ   .  kareFIVenHCaerOy² pþl;viFI GacTukcitþ)an
sMrab;kar)a:n;RbmaNeBlevlaEdltMrUvkarsMrab;BRgwgeGaymaMmYn
eLIg nigpþl;meFüa)aysMrab;RtYtBinitüfasMBaFrn§Twk mi;nGaceLIg

dl;cMNuckMBs;EdlminGacTTYl)ankñúgeBlksag . karRbugRby½tñ
bEnßmeTotGaceFIVedaytMeLIgRbdab; inclinometers edIm,IrkeGay
eXIjnUvclnadINamYyEdlGacnwgbgaðj fasaßnPaBminnwgnr
ekItman .
RbsinebIcaM)ac; kareFIVeGaymaMmYneLIg  GacRtUv)anbegIátel,Óneday
dMelIgTMrg;énRbLayedaHTwkbBaÆrxøH² . RbLayxSac;manragCa
ssrdIxSac;Ggát;pi©tRbEhl 500 m>m dak;enAtamcenaøHCaFmµta
enAelIépÞxageRkamtYpøÚvelIkRtUv)aneRbIRbkbedayeCaKC½y b:uEnþsBV
éf¶enHRbLaymanRbeqH KWMmanlkçN³TUlMTUlayCag RbsinebI
tYpøÚvelIkmanesßrPaBRKb;RKan;Paøm² eRkayeBlksag GRtaeFIVeGay
maMmYneLIgGacRtUv)anekIneLIgedaykardak;bEnßm nUvtMélkarpaøs;bþÚr
sMPar³bEnßm EdleRkaymkRtUv)anykecjmuneBlkMralfñl;RtUv
)anksag .
dIsirIragÁdIsirIragÁdIsirIragÁdIsirIragÁdIsirIragÁ - dIsirIragÁlM)aknwgeFIVeGaymaMmYndl;kMritmYy Edlkar
RsutbnþeTAeTotnwgBMuekItmaneLIg ehIyvapþl;eGayRKwHfñl;exSay
eTaHCaenAeBleKeFIVeGaymaMmYnk¾eday .   dUecñHykl¥eKRtUveCosvag
nUvsMPa³EbbenHTaMgGs; . RbsinebIminGaceCosvag)an dIRbePTenH
KYrRtUv)anykecj ehIynigdak;CMnYsnUvdIRbePTepSg ² . RbsinebI
KaµnCMerIsNamYyGaceTAeFIVeTA)an ehIynigdIEdlpþl;eGaysmRsb
sMrab;tYpøÚvelIkGacrk)anviFIksagRsedogKañ nwg GIVEdl)anGnum½tyk
sMrab;dI\dæl,ab; EdlmineFIVeGaymaMmYn KYrRtUv)anykmkeRbI       .
4>1>5> karbgaðb;tYpøÚvelIk
PaBdUcKañénkarbgaðb;  KWmansar³sMxan;bMputkñúgkar bgaárPaBRsut
minesIµKañ . eTaHbIkarRsutxusKañxøH GacRtUv)anGnueRKaH  vaman
sar³sMxan;Edlfa karxusKañenHRtUvEtkat;bnßy CaBiesskEnøg
EdlcUlCitdl;sa<n nig sMNg;lU CaTIEdlkarbgaðb;RKb;RKan;
KWCakarcaM)ac; .
kñúgcRkPBGg;eKøs tMrUvkarbgaðb;CaFmµtaRtUv)an bBa¢ak;c,as;las;
edaymeFüa)ayénkarbBa¢ak;rbs;viFIsa®sþ EdlbM)at;ecalesckIþ
RtUvkarcaM)ac;sMrab;BiesaFn_dg;sIuet enAnwgkEnøg ¬naykdaæn dwkCBa¢Ún
¬1986¦¦ . kñúgRbeTsRtUBikvaCa TMlab;PaKeRcIn eRbInUvlkçN³
bBa¢ak;plitplbBa©b; . dUecñ³vamansar³sMxan;Nas; Edlfa kar sakl,g
enAmnIÞrBiesaFn_RtUv)anGnuvtþ edIm,IkMNt;TMnak; TMngéndg;sIuets¶Üt
nig  cMNuHsMeNImsMrab;dIEdleRbI  nig  kMNt;nUv dg;sIuetEdlGacsMerc
lT§pl)an . enARbeTsRtUBic sItuNðPaBx<s; EdlmanCaTUeTACMruj
eGaydImanPaBs¶Út . karenHmanKuNRbeyaCn_ cMeBaHdIman)aøsIÞk
x<s;b:uEnþCaTUeTAkarykcitþTukdak;ya:gFM KWRtUvkarcaM)ac;edIm,IrkSa
cMNuHsMeNImdIeGayenACitnwgPaBRbesIrbMputtam EdlGaceFIVeTA)an
sMrab;karbgaðb;CamYynwgeRKÓgcRkNamYyEdleRbI .
EpñkxagelI 500m>m éndIenACab;paÞl; xageRkamRsTab)atRKwHfñl;
b¤  RsTab;KMrb  KWfakMBUléndIcak;bMeBj tYpøÚvelIk  b¤ RsTab;)atRKwHfñl;
FmµCatiRtUvEtbgaðb;eGay)anl¥ .   tamTmaøb; karenHmann½yfakMrit
Gb,brma 93-95  PaKryéndg;sIuets¶ÜtGtibrma  EdlTTYl)ankñúg
karsakl,gbgaðb;niyamGg;eKøs  ¬q¶n;¦ edayeRbIeCIgdMrI  4/5 K>Rk
KYrRtUvEt)anbBa¢ak; ¬kMr it98PaKry KWCaFmµtaRtUv)ankMNt;
sMrab;RKw³fñl;nig)atRKi³fñl; ¦. dg;sIuetdUcKañk¾KYrRtUv)ankMNt;pg
EdrsMrab;dIcak;bMeBjxageRkay sresrk,alsa<n nig sMrab;cak;bMeBj
elIxñglU .  cMeBaHRsTab;Tab CageKéntYpøÚvelIkkMritbgaðb;  90 - 93
PaKryéndg;sIuets¶ÜtGtibrma TTYl)ankñúgkarbgaðb;sakl,gtam
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niyamGg;eKøs ¬q¶n;¦ edayeRbI eCIgdMrI 4/5 K>Rk KWmanlkçN³smRsb
b¤ kMrit 95-100 PaKry éndg;sIuets¶ÜtGtibrma EdlTTYl)ankñúgkar
sakl,gRsaledayeRbIeCIgdMrI  2/5 KRk.
karRbtibtiþCabnþbnaÞb;enAeBleRkayesßrPaB nig karEfTaMkEnøg
kak;ecj nwg GaRs½yeTAelIkarvas;EvgEdl)anbgaðj   edIm,IlubbM)at;
bBaðaEdl)anbegIáteLIgedayTwkePøóg nig TwkeRkamdI . CaFmµta
vamanRbsiTi§PaBxagtMélCaeRcIn edIm,IbMBak;nUvFatucaM)ac;TaMgGs;
enAeBlksagCaCagBwgEp¥k eTAelIRbRBwtþkmµ EkbM)at;eBleRkay .
karENnaMbEnßmeTot GacTTYl)anBIesovePAGtßbTniyam ehIy
nigesovePAeyag ¬Paige-Green ¬1981¦/ Bell ¬1987¦ .

karBiesaFn_edayeRbIeCIgdMrIk®nMþniyamGg;eKøs (BS 1377, Epñk 4
(1990)) RtUvEteRbIsMrab;dIminsi¥t ehIykMrit 90 - 93 PaKry
éndg;sIuets¶ÜtGtibrimaKYrRtUv)ankMnt;sMrab; RsTab; TabCageK nig 95
PaKrysMrab;RsTab;x<s;CageK . karbgaðb;sakl,gCanic©kalKYr)an
GnuvtþedIm,IkMnt;meFüa)ayd¾RbesIrbMput edIm,IsMerc)andg;sIuetEdl
)ankMnt;Cak;lak;CamYynwgeRKÓgcRkGacrk)an ¬Parsons¬1993 ¦¦
. kñúgtMbn;s¶ÜtEhg TIEdlTwkminGacrk)an b¤ kardwkCBa¢Únéføbec©keTs
bgaðb;s¶Üt EdlGPivDÆn_eLIgeday Oconnell et al ¬1987¦ nig  Ellis
¬1980¦ KYrRtUvBicarNa . rUbTI 5 bgaðjfadg;sIuetx<s; GacsMerc)an
enAcMNuHsMeNImTabedayeRbIeRKÓgcRkbgaðb;tamrebobbUraNehIy
karsakl,genAkardaæn)anbgaðjfa tYpøÚvelIkGacksag)aneCaKC½y
edayeRbIviFIsa®sþTaMgenH   .



17

4>1>6> kar®tYtBinitüenAkardaæn
vaminEmnCakargayRsYledIm,IeGayTTYl)ankarvas;EvgRtwmRtUv
GMBIdg;sI uetenAkardaæneLIy . viFIsa®sþniyaménkarvas;Evg
KWmanlkçN³enOyht; nig CaBiessminGacplitbnþ)aneLIy .
bEnßmBIenHeTotdICaeRcInKWERbRbYledayFmµCati kñúglkçN³sm,tiþ
rbs;vaehIyvamankarlM)akkñúgkarGnuvtþsakl,g eGay)anRKb;RKan;
edIm,IkMNt;karEbgEckdg;sI uet . rebobEdlGacTTYlyk)an
kñúgbBaðaenHKWeFIVkareRbIR)as;Rbdab;vas;dg;sIuetnuyekøEGr nig  Rbdab;
vas;sMeNIm . briFanEbbenHvas;)anrh½sNas;ehIylT§pl
KWGacplitbnþeRcIneTotCagviFIsa®sþbUraN b:uEnþeRKOgRbdab;enH
CaFmµtanwg RtUvkarRkwtxañtsMrab;eRbICamYynwgsMPar³Edlykmkvas;
RbsinebIPaBRtwmRtUvdac;xatrbs;dg;sIuetRtUv)antMrUveGaymanenaH .
vaRbEhlGacpþl;Caeyabl;pgEdr   edIm,Ivas;cMNuHsMeNImedayeRbI
viFIsa®sþbUraN b:uEnþkareFIVeGayRbesIreLIgkñúgbec©keTsnuyekøEGr
Canic©kalkMBugRtUv)aneFI V ehIykarsakl,gKYrRtUv)anGnuvtþ
kñúgsaßnPaBnImYy² .
karRtYtBinitübEnßmenAkardaænGacRtUv)anGnuvtþedayeRbIR)as;kar
sakl,gBiesaFn_lkçx½NÐcMNuHsMeNImEdlGPivDÆn_eLIgeday  Par-

sons  ¬ Parsons ¬ 1976¦¦  Parsons nig  Toombs ¬1987¦ . kar
sakl,genHpþl;viFIrh½s mYykñúgkarkMNt; nUvlkçx½NÐsMeNIméndI nig
kareRbIR)as;rbs;vamanbriyayenAkñúg  BS 1377  Epñk 4  ¬1990¦  .

4>2> EpñkEdlkat;ykecj
karCIktamfµrwg GacCanic©kalQrenARtg;b¤enAEk,rbnaÞt;bBaÄr
b: uEnþkñ úgfµEdlrg\Ti §BlGakasFatu b¤ dI saßnPaBmanlkçN³
minnwgneRcIn . GesßrPaB Kw  FmµtabgámkBIkar ekIneLIgrbs;Twk
enAkñ úgdI nig karrGilekItmankalNakarekIneLIgrbs;Twk)an
kat;bnßyPaBsi¥tFmµCatirbs;dIehIybegIánma:s;rbs;va . dUecñH
KMeragbøg;  nig  sMNg;pøÚvfñl;Canic©kal  KYrEtCMrujnUvclnapøas;bþÚrrh½s
nigEdlRbkbedaysuvtßiPaBmaneRKaHfañk;énTwk BIépÞxagelIpø Úv
eTAépÞxageRkam  ehIysißtenAeRkamkal³eTs³Nak¾eday pøÚvfñl;min
RtUvbga¥k;lMhUrTwk b¤begIát )anCar)aMgraraMgdl;clnarbs;TwkeLIy .

4>2>1> esßrPaBeCIgeT
viFIviPaKesßrPaBeCIgeTrKWFmµtaEp¥kelIkarvas;dg;sIuet  cMNuHsMeNIm
nig PaBrwgmaMéndICamYyKañnwgkarKNnaPaBtwg ¬karsgát; ¦ kñúgdI
edayeRbIkarviPaK  Classic  slip circle ¬Bishop ¬1955¦¦. karviPaK
RbePTenHsnµt;fama:s;dIdUcKañEtmYy . CYnkal karxUcxat KWekIt
mantamlMnaMKMrUr ¬classic slip circle ¦ b:uEnþlkçx½ÐNdUcKañ KWminsUv
man CaBiesskñúgdIsMNl;  ehIyCaFmµtasMrab;karrGil vaeRcInEtekIt
mantambeNaþyépÞrabénPaBexSaykñúgRTg;RTaybBaÄr .   ya:gNa
k¾edaykarviPaKesßrPaBeCIgeTr enAEtsißtenACa]bkrN_sMxan;
kñúgkaresIubGegátrkmUlehtuxUceCIgeTr nig kMNt;kargarCYlCul
ehIykarviPaKEbbenHGacCasmasPaKcaM)ac;énkarGegát edIm,I
CYydl;kareRKagkat;ykdIecj    .

4>2>2> karvas;sÞg;
karsagsg;Epñ;kEdlkak;ykecjEtgEtrMxandl;esßr PaBFmµCatiéndI
edayRbmUlykecjnUvTMrxag² nig karpaøs;bþÚrsaßnPaBTwkkñúgdI
FmµCati . kMritmineTogTat;nwgGaRs½yeTAelIkarqaøk;cu³ nig RsTab;
Can;fañk;éndI  eTAnwg KnøgG½kSpøÚv   mMurbs;eCIgeTr rbbTwkkñúgdI RbePTdI
TMhMénkarkat;ykecj nig karERbRbYlepSg²eTot . dUecñH karesIub
GegáteBjelj KWCakarGnuvtþEdlmantMéléføNas;  b:uEnþCaeCaK
vasnal¥ karCIkdIecjPaKeRcIn eRcInEttUc² nig gayRsYl . karesIub
GegátGMBIsaßnPaBlM)akxaøMg KW ykl¥TukeGayGñkCMnaj ehIykar
ENnaMelIesckIþRtUvkar enHGacTTYl)anCa]TahrN_kare)aHBum<pSay
rbs;  NITRR ¬1987 x ¦ . karENnaMEbbenHRtUv)ankMNt;eday
bTBiesaFn_kñúgRsuk ehIyral;»kasnImYy² KYrEtRtUv)ankt;Rta
rkSaTukCamUldaænTinñn½ykñúgRsuk    .
smasPaKrYmpSMénkarGegátKWRtUveFIVesovePAmuxkarRbtibtþiþ sMrab;
eCIgeTrFmµCati nig eCIgeTrEdleFIVedaymnusS kñ úgdICM uv ijtam
beNaþypøÚvfñl; nig edIm,IkMNt;TMrg;énkarxUcxat  nigedIm,Ipþl;Ca
Bt’mandl;dMeNIrkareRKag ehIynigeRbIR)as;eGay)anl¥ nUvPsþútag
Edlrk)antamry³bTBiesaFn_kñúgtMbn; . TMrg;karTaMgenH RtUv)an
BiBN’naya:gBisaþreday Anderson ¬1991¦ nig Lloyd nig
KuNsm,ti þ d¾elIslb;eTAGnaKtEdlGacTTYl)an RbsinebI
bTBiesaFn_enAkardaænRtUv)andak;bBa©ÚlkñúgTMrg;kar cMNat;fañk;dIEdl
)anBiBN’na  eday Lawrance et al ¬1993¦.
enATINafañk;RsTab;dIl¥Edl)ankMnt;elcecjenAkñúgRbPBfµ vaCa
karl¥RtUvkMnt;TItaMgpøÚvfñl;enAelIdI TINaEdlRsTab;xYgeqa<HeTAPMñ
ehIyeCosvagkarkMNt;TItaMgpøÚvfñl; EdlRtUvqøgkat;CayPñM  Edlfañk;
RsTab;dIep¥ógeTATisdUcKañnwgépÞdI .
kñúgkMLúgeBlGegát ExSTwkqøgkat;pøÚvTaMgGs;RtUvEtkMNt;GtþsBaØaN
ehIynigtMrUvkarcaM)ac;GMBIsMNg;lU  nig  karRtYtBinitücMeraHRtUv)an
begIáteLIg    .
4>2>3> KMeragbøg; nig karksag
mMurbs;muxEpñkEdlkak;ykecj CaFmµtanwgRtUv)ankMNt;enAdMNak;
kalvas;sÞg; . karbnSImuxkat;eGaymanragfañk;² Gac)anCasMNg;
d¾manRbeyaCn_Nas; CYyeGayEpñkEdlkak;ykecjGacRbRBwtþ
eTAtamdMNak;kalkMnt;)anl¥ nig eFIVeGaymankargayRsYlsMrab;
karEfTaMenAeBleRkay . eCIgeTrrbs;muxep¥ógCaFmµtaminGacbegIát
EfmeToteTenAeBlkarbnSImuxkat;RtUv)aneRbI  ehIydUecñHmaDGacm_dI
nwgekIneLIgya:geRcIn . karbgSIxøÜnÉgGacep¥ógecjeRkA edIm,IbgðÚr
TwkcuHBImuxEp¥kkat;ykecjenaH b¤ eqa<HeTAxagkñúg . cMeBaHkarep¥óg
ecjeRkA kareRcaHrbs;épÞGacbgánUvbBaða . cMeBaHkarep¥ógcUlxagkñúg
RbLaymanRkal)atnwgRtUvkarcaM)ac; edIm,ITb;saát;karRbmUlpMþúénép
TwkbgáeGaymanPaBminnwgnr ¬GesßrPaB¦ enAkñúgmuxEpñkEdl
kat;ecj .

bBaðaRsedogKañenHk¾ekItmanenAelIkareRbIR)as;RbLay saát;Twk
enAxagelIkMBUlkEnøgkak;ykecj EdlRtUv)aneRKag edIm,ITb;saát;
TwkehorecjBIépÞxagelIEpñkkak;ykecjBI kardak;bEnßmelIbBaða
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TwkehorecjelIkEnøgkat;rbs;eCIgeTrxøÜnÉg . luHRtaEtRbLay
EbbenHRtUvRkal)at nig EfTaM )anRtwmRtUvedIm,IraraMgTwkkMueGay
cUlkñúgeCIgeTr  vaGacCaRbPBénPaBexSay .

karRtUtBinitüTwkkñ úgdI enAelIeCIgeTrEpñkkat;ykecj CYnkal
CakarcaM)ac; .  viFIsa®sþCaeRcInGacrk)an b:uEnþPaKeRcInmantémøx<s;
nig sµúRKsaµjpg ehIycaM)ac;RtUveRKagedayykcitþTukdak; .
eKKYrEtGnuvtþkarGegátGMBITwkkñúgdIeGay)anRtwmRtUv edIm,IesIubGegát
brimaNTwk nig TItaMgRbPBTwk ehIy»vaTrbs;GñkÉkeTs RtUv)an
eGayGnusasn_ . cMeBaHtYpøÚvelIkvaCakarsMxan; Nas;Edlfakar
erobcMRtUv)aneFIVeLIgedIm,IbM)at;épÞTwkBIkarkekItenARKb;dMNak;kal
ksagTaMgGs; . kMriténkarkekItbeNaþHGasnñKYrRtUv)anrkSa
Canic©kaleGayenACMerlmYy edIm,IeGaysMerc)annUvkarkMcat;ecal
épÞTwkenH . RbLayedaHTwkmansar³sMxan;bMput  BIeRBaHsMBaatrn§Twk
EdlbegIátedayk,alTwkeRkamdI enAkñúgCayeCIgeTrGacbgáreGay
maneRKaHfañk;d¾qab;rh½senAkñúgRsTab;kMral . RbTab;)atRKwHfñl;
enAcugxageRkamCayeCIgeT GacRtUvkarCacaM)ac; edIm,IlubbM)at;
bBaðaenH .
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5> RbLaybgðÚrnigcieBaI©mfñl;
5>1> RbB½n§RbLaybgðÚr
TidæPaBmYykñúgcMeNamTidæPaBsMxan;²CaeRcIn éneRKagpøÚvfñl; KWkar
pÁt;pÁg;EdleFIVeLIgsMrab;karBarpøÚvfñl;BITwkelIépÞ b¤ TwkeRkamdI .
RbsinebITwkRtUv)anGnuBaØateGaycUleTAkñ úgrcnasm< ½n§pø Úvfñl;
kMralnwgeTACaexSay  ehIyvanwggayTTYlrgkarxUcya:geRcIn
edaycracr . TwkGaccUlkñúgpøÚv edaysarlT§plénTwkePøógRCab
tamépÞ b¤ k¾eRBaHEtlT§plénCMrabrbs;TwkeRkamdI . épÞpøÚvfñl;RtUvEt
)ansagsag;eGaymanragCaxñgGeNþ Ik edIm, Ivabgð ÚrTwkePøóg
)anqab;rh½s ehIykMBUlrbs;RsTab;)atRKwHfñl; b¤ k¾RsTab;)at
RKwHfñl; EdleFIVeGayRbesIreLIgenaHRtUvEt)anelIkeGayputBIkMrit
kMBs;TwkkñúgtMbn;mUldaæn edIm,ITb;saát;vaBIkareCaKepSImedayTwk
eRkamdI .
RbB½n§bgð ÚrTwkpø Úvfñl;l¥EdlRtUv)anEfTaMRtwmRtUv KWsMxan;cMeBaH
RbtibtiþkaredayeCaKC½yrbs;pøÚv ehIyKMeragbøg;pøÚvfñl;Edl)an
BiBN’nakñúgkMNt;enHRtUv)anEp¥kelIkarsnµt;fa RbLaysgxagpøÚv nig
sMNg;lUCab;Tak;TinCamYynwgpøÚv RtUv)aneRKageFIVeLIgsmRsb nig
dMeNIrkar)anRtwmRtUv .
RbLaybgðÚrenAxagkñúgRsTab;fñl;xøÜnÉg KWCasmasFatud¾sMxan;én
eRKagcnasm½<n§ BIeRBaHPaBrwgmaMrbs;RsTab;)atRKwHfñl; Edl)aneRbI
kñúgeKalbMNgeRKagenH GaRs½yeTA elIcMNuHsMeNImkñúgkMLúgeBl
lkçx½NÐminGMeNayplPaKeRcIn EdlGacekItman . eKminGacnwg
FanafaépÞpøÚvfñl; nwg sißtenAminRCabTwkGs;mYyGayukalrbs;va
enaHeT dUecñHvamansar³sMxan;Nas;edIm,IeGayR)akdfa TwkGachUr
edaH ecjqa¶yedayqab;rh½sBIRsTab;kMral .
5>2> BMnuHkat;TTwgkMral
TTwgRTUgpøÚvfñl; nig KMeragFrNImaRtTaMgmUlrbs;pøÚvfñl; RtUv)an
BN_naenAkñúgkMNt;pøÚvfñl;eRkARbeTselx 5 ¬mnIÞrBiesaFn_RsavRCav
pøÚvfñl; nig dwkCBa¢Ún ¬1988¦¦ .  cMeBaHcMnYncracreRKagEdlelIs
RbmaNRbEhl 1000 yanCMniHkñúgmYyéf¶ TTwgRTUgfñl;ya:gtic
Nas;RbEvg 7Em:Rt KYrEtRtUv)aneRbIRKb;TIkEnøgehIyExSpøÚvbEnßmnwg
RtUvkarcaM)ac;enAeBlsmtßPaBénpøÚvBIrExSRtUv)anekInelIs lb; .
cieBaI©mfñl; KWCasmasFatud¾sMxan;éneRKagrcnasm½<n§ rbs;pøÚvfñl;
pþl;CaTMrcMehogdl;RsTab;kMral . vamansar³sMxan;CaBiess
kalNadIKaµneRKÓgPa¢b;RtUv)aneRbIkñ úgkMral ehIysMrab;sMng;
RbePTenHeKRtUv)an[Gnusasn_facieBaI ©m RtUvEtmanTTwgya:g
ticNas;RbEvg 2Em:Rt . cMeBaHRKwHfñl;maneRKÓgPa¢b;cieBaI©mfñl;
Gackat;bnßyRbsintMrUvkar caM)ac;  .   RbsinebIcMnYncracrEdlmineRbI
ma:sIunmancMnYneRcIn  eBlenaHTTwgcieBaI©mfñl;RtUvEtbegIáneGay)an
dl; 3Em:Rt CaGb,brma . edIm,InwgykTwkecjBIpøÚvfñl; kMBUlrbs;
cieBaI©mfñl;RtUvEtminRCabTwk ehIyépÞRkal b¤ RsTab;biTPi¢tÉeTot
GacRtUvkaredIm,IRkal ¬sUmemIlCMBYk 9¦. cieBaI©mfñl;EdlminRkal
CaTUeTAminRtUv)aneGayCaGnusasn_eT BIeRBaHvaRtUvkarkargarEfTaM
snw§ksna§b;Nas; RbsinebIcg;FanaeGay)annUvRbtibtiþd¾smKYr enaH
. cieBa I ©mEdlbiTPi ¢tk¾Tb;saát;pgEdr nUvRckcUlrbs;TwkeTA
xagkñúgEKmkMralfñl;EdlCakEnøggayrgnUvkarxUcxat dl;rcna
sm<½n§pøÚvfñl; .

cieBaI ©mfñl;KYrEtRtUv)aneFI VeGaymankarxusEbEbøkKañBIRTUgpø Úv
]TahrN_ edayeRbIsBaØasMKal;EKmpøÚvkMeTcfµEdlmanTMhMxus²Kañ b¤
kMeTcfµ EdlmanBN’xus²Kañ .
CMralTTwgKWRt UvkarCaca M)ac ;enAelI p ø ÚvTa MgGs;
edIm,ICYydl;karbgðÚrTwkcUleTARbLaysgxag .   témøsmrmüsMrab;
pøÚvRkalKWRbEhl 3PaKry sMrab;RTUgfñl;Ca mYynwgCMralRbEhl  4-
6 PaKry sMrab;cieBaI¢mfñl; . kardMeLIgCMralTTwgsMrab;RTUgfñl;
]TahrN_ 4PaKry KWCakarl¥ RbsinebIKuNPaBénRTg;RTaybBa©b;
rbs;épÞpøÚvTMngCamankMritTab sMrab;ehtuplNamYy .
manPsþútag bBaa¢k;famanGtßRbeyaCn_ CaeRcIneTotEdlTTYl)an
edayeRbICMral TTwgecaTCag sMrab;RsTab;enAtamCMerAbnþ²Kañ
kñúgkMralpøÚvfñl; .   EpñkxagelI)atRKwHfñl;RtUvEtmanCMralTTwg  3-4
PaKryehIyEpñk xagelIRsTab;)atRKwHfñl;RtUvman 4-5 PaKry .
CMralTaMgenaHmin RKan;EteFIVeGayRbesIreLIgnUvkarRbtibtiþrbs;
RbLayenAtam RsTab;epSg²KañenaHeT b:uEnþpþl;eGaynUvkMras;dI
Rkas;CagKañbniþc²  enAtamEKmkMral CakEnøgEdlrcnasm<½n§gay
TTYlrgnUvkarxUcxat .   kMras;KMeragRtUvEtCakMras;EdlenAtamExSG½kS
énkMralpøÚvfñl;   .
5>3> RbLaybgðÚrtamRsTab;
eGayEtCMralTTwgdUc)anbgaðjxagelI RtUv)anGnuvtþeFVItam ehIynig
épÞRkalGMBIb‘ÍTUm nig cieBaI©mfñl;RtUv)anEfTaM)anRtwmRtUv TwkePøógFaøk;
elIpøÚvnwgRtUv)anbgðÚrecjedayKaµneFIVeGayGnþraydl; cieBaI©mfñl;
eLIy . kalNaeKeRbIdIRKwHfñl;RCabTwk ¬sUmemIlEpñk 3>1¦
karykcitþTukdak;Ca BiessRtUvepaþteTAelIRbLaybgðÚrTwkecj
énRsTab;enaH . CakarRbesIrbMputRKiHfñl;nig)atRKwHfñl;  RtUvEtBnaøt
qøgkat; cieBaI©mfñl;eTAsañmePaøHdUcEdl)anbgaðjkñúgrUb   6  . sißtkñúg
kal³eTs³Nak¾edayBMnuHTTwg  RbePTsañmePaøHminRtUv)aneRbIeLIy
EdlenAkñúgenaHRsTab;kMral RtUv)anbgaçMgrvagcieBaI¢mfñl; Edlmin
RCabTwkCabnþbnaÞb;Kañ .
Rbsinvamantémøx<s;eBk edIm,IBnaøtdIRKwHfñl;nig)atRKiHfñl; eGay
qøgkat;cieBaI©m RbLayedaHTwk kñúgKMlatBI 3Em:Rt eTA 5Em:Rt
RtUvEtkat;tamcieBaI©meGay)anCMerA 50 m>m  BIeRkamcMNuckMBs;
)atRKwHfñl; . RbLayTaMgenaHRtUvEtlubbMeBjvij CamYynwgsMPar³
manKuNPaBdUcdI)atRKiHfñl; b:uEnþvamanlkçN³RCabTwkeRcInCag
RKwHfñl;xøÜnÉgehIyRtUveGaymanCMral 1 elI 10  eqa<HeTARbLay
sgxag . CMerIsepSgmYyeTot RsTab;RbLaybnþbnaÞb;KañéndIBImun
EdlmankMras; 75 m>m eTA 100 m>m GacRkalBIeRkamcieBaI©m
fñl;eFIVya:gNa edIm,IeGayEpñkxageRkambMput énRsTab;RbLayman
kMBs;esIµnwgEpñkxagelI)atRKiHfñl; . viFIsa®sþcugeRkayenHman
lkçN³l¥RbesIreRcIn elIsBICMerIsTaMgBIr .
kñúgkal³eTs³ EdlRsTab;)atRKwHfñl; xøÜnÉgRCabTwk  nig  GacbgðÚrTwk
ecjedayesrI vaCakarcg;)anEdlkarbgðÚr tambnaÞt;bBaÄrminRtUv
)anbga¥k; . RbsinebIkarenH GaceFIVeTA)an edayeFIVeGayR)akdfa
RsTab;nImYyénkMralRCabTwkeRcInCagRsTab;enAxagelI eBlenaH
RsTab;RbLaybEnßmtamcieBaI©mfñl; ¬RsTab;elx 7 kñúgrUb 6 ¦
minRtUvkareT  .
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5>4> sMPar³cieBaI©mfñl;
eTaHbICadMeNaHRsayd¾l¥viess KWBnøatRKwHfñl; nig )atRKwHfñl;
eTAxageRkA edIm,IeFIVeGay)ancieBaI©mfñl; enAeBlEdldIRKwHfñl;  BMuEmn
)aøsIÞkvaGacmanPaBsi¥tminRKb;RKan; edIm,IFn;nwgGMeBIswkkkiténcracr
ebImindUcecañHeTluHRtaEtvaRtUv)anRkalP¢it edayépÞRkal  ¬ sUmemIl
Epñk  9 >2 >1 ¦ . kñúgkal³eTs³EdlkarBnaøtRKwHfñl;minGaceFIV)an
ehIynigcieBaI©mfñl;minRtUv)anRkalPi¢t  dIcieBaI©mfñl;RtUvEteRCIserIs
edayeRbIeKalkarN_dUcKañnwgpøÚvRkalRKYs b¤ )atRKwHfñl; EdlRtUv
TTYlcracr . dUcenHsMPar³RtUvEtrwgmaMRKb;RKan;edIm,IRTRTg;yanCMni³
yYr²mþg ehIyRtUvEtCadIsi¥ttamEdlGaceFIV)an  edayBMuTn;RCayeBk

enAeBlesIm .  sMPar³Ca FmµtamanKuNPaBdUcsMPar³)atRKw³fñl;  nig
tMémø CBR RtaMTwkenAdg;sIuetEdl)ankMnt;RtUvEtelIsBI 30 PaKry
elIkElgEtenAkñúgtMbn;hYtEhgCaTIEdl GMeBIbgçaMrbs;lMGg)aøsIÞk
kaøyCalkçN³vinicä½ysMxan;  ¬sUmemIlenAEpñk  6>2>2  tarag  6 > 7
sMrab;karENnaMTUeTA ¦  .
vak¾Cakarcg;)anpgEdr RbsinebIy:agehacNas;EKmcieBaI ©mfñl;
xageRkAGacRTRTg;dl;karlUtlas;rbs;esµA EdlCYybgçaMépÞdInig
Tb;sáat;cMeraH . enAelIpøÚvCnbTEdlcieBa©Imfñl; BMusUvRtUvkarcaM)ac;
edImI,TTYlbnÞúkcracr karRbtibtiþcieBa©Imd¾l¥bMputGacTTYl)an Rbsin
ebIcieBaI©mfñl;TaMgmUlRtUv)andaMesµA . enAkñúgkal³eTs³dUcenHeKRtUv
karkat;esµACaerOy² edImI,Tb;sáat;kMr itkMBs;cieBa © Imfñl;ekIn

1> épÞRkalminRCabTwk
2> cieBIa©mmanépÞRkal ¬pþl;nUvRbKMumanPaBepSgKñaeTAnwgépÞebIkbr¦
3> RKwHfñl;Bnøatdl;xageRkamcieBIa©mfñl; y:agtic 500m>m
4> dIcieBaI©mfñl;EdlGacRTcracryUr²mþg
5> )atRKwHfñl;minRCabTwkEdlqøgkat;TTwgsMNg;pøÚvTaMgRsug
6> kMN nig )atRKwHfñl;Edlsagsg;CamYynwgCMralTTwg 1 elI 30 ¬pþl;nUvsñamRbLaysMrab;TwkEdlcUl

ehIynigkMralRkas; nig maMenAelIdankg;xageRkApgEdr .
7> RsTab;RbLayéndIRCabTwk
8> RKwHfñl;BnøatyhUtdl;cieBaI©mfñl;
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eLIgx<s;CagkMritkMBs;RTUgpøÚvfñl; ehIy EdlkarenaHbgáeGayTwkdk;
enAelIkEnøgcab;KñaéncieBa©Imfñl; nigRTUg fñl;CaTIEdlTwkGacRCabcUl
eTAkñúgrcnasm<½n nigbgáPaBTn;exSay dl;rcnasm<½npøÚv .
6> sMPar³RkalKµaneRKOgPa¢b;
CMBUkenHpþl;nUvkarENnaMGMBIkareRCIserIsdIKµaneRKOgP¢ab; sMrab;eRbIeFIV
CaRKwHfñl; )atRKwHfñl; KMrbnigRsTab;)atRKwHfñl;Edl)aneRCIsyk .
RbePTsMxan;CamYynwgkarerobrab;segçbénlkçN³Biessrbs;va
manbgðajkñúgtarag 6>1 .
6>1> sMPar³sMrab;RKwHfñl;
lMnaMy:agTUlMTUlayénsMPar³EdlGacRtUv)aneRbICaRKwHfñl; minman
eRKOgP¢ab;rYmmanfµbMEbkenAkEnøgykfµRKYsbMEbk nigErg RKYs
eFIVeGayesßrPaBedayemkanic RKYsEktMrUv b¤RKYs ekIteLIgBIFmµCati
dUcEdleKCIk . PaBsmRsbrbs;BYkeKkñúgkareRbIR)as;GaRs½y
CacMbgeTAelIkMritcracreRKagénkMral nig GakasFatu b:uEnþdIRKwHfñl;
TaMgGs;RtUvEtmankarEbgEck xñatRKab; nigRTg;RTayRKab;Edl
pþl;esßrPaBem:kanIkx<s; nigRtUvmanRKab;m:dæRKb;RKan; ¬brimaNdIqøg
kERBa©g 0/425 m>m>¦ edImI,begáIt)andIENnkalNaeKbgðab; .
kñ úgkal³eTs³EdlRbePTRKwHfñl;CaeRcInmanlkçN³smRsb
CMerIscugeRkay RtUvEtKitBicarNaelIkMritEdlrMBwgTukCamuncMeBaHkar
EfTaMeTAGnaKt nig témøsrubénGayukalkMralEdlrMBwgTuk . kareRbI
sMPar³Edlrk)ankñúgRsuk RtUv)anelIkTwkcitþ CaBiess kñúgkMritcracr
Tab ¬KwfaRbePT T1 nig T2¦ . kareRbIR)as;rbs;vaRtUvEtEp¥kelI
lT§plénkarsikSaRbtibti þ ehIyRtUvEtdak;bBa© ÚlnUvlkçN³
eRKagBiessTaMgLayEdl eFIVeGayR)akdnUvkarRbtibtþid¾smKYr
rbs;BYkeK . Cakarkt;sMKal;y:agRby½tñRbEygmYy enAeBlBicarNa
elIkareRbIR)as;RKYsFmµCati rebobsþaTikRtUvEteRbIR)as;kñ úgkar
bkRsaylT§plsakl,gedImI,eGayR)akdfa PaBERbRbYlEdl

manCab;CamYyvaRtUv)anykmkBicarNaenAkñúgdMeNIrkar eRCIserIs .
cMeBaHpø ÚvRbkbedaycracrtictYc tMr UvkarEdl)andak;ecj
xageRkamenH RbEhlCatwgrwgehIykñúgkrNIEbbenH karsMGageTAnwg
krNICak;lak; Cakarl¥ RtUvEteFI VsMrab;pø Úvfñl;eRkamlkçx½NÐ
Rbhak;RbEhlKña .
6>1>1> fµbMEbk
xñatfµbMEbk ¬ xñatfµbMEbk ¬ xñatfµbMEbk ¬ xñatfµbMEbk ¬ xñatfµbMEbk ¬ GB1,A nig nig nig nig nig GB1,B: mansMPar³BIrEbbRtUv)ankMNt;
enAkñúgRbePTenH . sMPar³TImYyKWRtUv)anpliteLIgedaybMEbkfµfµI²
fµEdl)anBIkardæanykfµ ¬GB1, A¦ nigRbEhl CaplitplTaMgRsug
FmµtaehAfa { Crusher-run} b¤k¾CaCMerIsepSgeTot sMPar³enaHGac
bMEbkecjBIKñaedaykarErgnigbBa©ÚlKñaeLIgvij edImI,plit)anCa
sMPar³mankarEbgEckTMhMxñatRKab;Edlcg;)an . sMPar³TIBIrKW
)anmkBIkarbMEbk nigkarErgsMPar³EdlmanRKab;tUc²BIFmµCati
fµb¤dM ufµFM² (GB1,B) nigGacmannUvcMEnkPaKxøHénl,aykMeTcfµ
li ¥tpg;BIFmµCati . kMritxñatfµCatYy:agsMrab;sMPar³TaMgenHman
bgðajkñúgtarag 6>2 . eRkayeBlbMEbk sMPar³enaHRtUvmanragCa
RCugCamYynwgsnÞsSPaB tUcesþIg ¬niyamGg;eKøs 812/ Epñk 105
¬1990¦ ticCag 35PaKry . RbsinebIbrimaNl,aykMTicfµli¥tpg;
EdlplitkñúgkMLúgeBlRbtibtþikarbMEbk BMumanRKb;RKan;eT xSac;Edl
manRKab;RCug minEmnpøasIÞkGaceRbIedImI,bRgÁb;karxVHxatenH . kñúgkar
sagsg;RKwHfñl;GMBIfµbMEbk eKalbMNgKWRtUvsMerceGay)anPaBmin
RCabTwkGtibrma KYbpSMCamYynwgkarbgðab;d¾l¥ nig manesßrPaBx<s;
eRkamcracr .
edImI,Fanafa sMPar³enaHmanPaBrwgCab;lab;)anyUrGEgVg RKb;RKan;
vaRtUvEtbMeBjlkçx½NÐEdl)anbBa¢ak;kñúgtarag 6>3 . mantémø
db;PaKryénfµRKab;l¥itGb,brma (TFV) ¬niyam Gg;eKøs 812/
Epñk111¬1990¦¦ nigEdnkMNt;elIkar)at;bg;PaBrwgmaMGtibrma

elxkUd karBiBN’na karsegçbGMBIlkçN³bec©keTs
GB1,A fµbMEbkfIµ² kMrwthab; fµbMEbkminricril edayFatuGakasFatu PaKli¥temBMumanRbPB)øasIÞk
GB1,B fµbMEbk/ RKYs b¤dMufµ KuNPaBhab; PI < 6/ dI b¤ PaKl¥item
GB2,A m:akadaM maneRKOgP¢ab;s¶Üt lkçN³sm,tiþl,aykMeTcfµ dUcKñanwg GB1,B ¬sUmemIlGtßbT¦/ PI < 6
GB2,B m:akadaMmaneRKOgP¢ab;layTwk lkçN³sm,tiþl,aykMeTcfµ dUcKñanwg GB1, B ¬sUmemIlGtßbT¦/ PI< 6
GB3 sMPar³manxñatRKab;FM² KuNPaBhab; PI < 6

BIFmµCatirYmTaMgRKYsEdl)an CBR eRkayeBlRtaMTwk > 80
dMeNIrkarplitnigEktMrUv

GS RKYsFmµCati CBR eRkayeBlRtaMTwk  > 30
GC RKYs b¤ dIRKYs kMrithab;/ CBR eRkayeBlRtaMTwk > 15

kMNt;sMKal; 1> lkçN³bec©keTsTaMgenH CYnkalRtUv)anEktMrUv GnuelameTAtamsßanPaBkardæan/ RbePTsMPar³ nig kareRbIR)as;cMbg²
¬sUmemIlGtßbT¦ .
2> GB=RKwHfñl;CasMPar³manxñatRKab; GS= )atRKwHfñl;Ca sMPar³manxñatRKab; GL = RsTab;RKbCasMPar³man xñatRKab; .

tarag 6>1
lkçN³sm,tþirbs;sMPar³BMumaneRKOgP¢ab;
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bnÞab;BIry³eBlRtaMkñúgTwk 24em:ag . lkçx½NÐsMeNImEdlTMngman
enAkñ úgkMralRtUv)anykmkBicarNakñ úgn½yTUlMTUlayEp¥kelI
GakasFatu . karsakl,gsamBaØÉeTotKWfakarsakl,gGMBI
plb:³Bal;elIl,aykMeTcfµ
karsakl,g¬niyamGg;eKøs 812/ Epñk112¬1990¦¦ GaceRbI
kñúgkarsakl,gRtYtBinitüKuNPaBRbsinebITMnak;TMng rvaglT§pl
énkarsakl,geRCIserIs nig TFV RtUv)ankMnt; . TMnak;TMngEtmYyKt;
BMuGacekItmanrvaglT§plénkarsakl,g epSg²BIKñab:uEnþkarCab;
Tak;Tgl¥ GacRtUv)anbegIátsMrab;RbePTsMPar³edayELknImYy²
ehIyTaMgenH caM)ac;nwgRtUv)ankMNt;enAtammUldæan .
enAeBlmankarTak;TgCamYysMPar³manedImkMeNItBIfµ EdlekIteLIg
edayGMeBIénePIøg Gnusasn_kñúgEpñk 6>1>2 KYrEtRtUv)aneRbI .
smamaRtkMeTcpg;énsMPar³ GB1,A minRtUvman)øasÞIkeT . cMeBaH
sMPar³ GB1,B, P1 GtibrmaEdlGnuBaØateGayKW6 . enAeBlplit
sMPar³TaMgenaHPaKryEdlqøgkERBa©g 0/075 m>m RtUvEteRCIserIs
GnuelameTAtamKuNPaB nigPaByWt ¬)øasIÞk¦ énpg;enaH . cMeBaH
sMPar³CamYynwgpg;minman)øasIÞksmamaRtEdlqøgkat;kERBa©g 0/075 m>m
GacQaneTAdl; 12PaKry . RbsinebI P1 Qandl;RBMEdnkMnt;

x<s;bMput 6 vaCakarKYreGaycg;)anKW facMNuHpg;RtUv)ankMriteGayenA
RtwmcugEpñkxageRkaménCYr . ed Im I,FananUvlkçx ½NÐenH
témøplitpl)øasIÞk (PP)Gtibrma45 KW RtUv)aneGayGnusasn_Edl

PP = P1 X ¬PaKryqøgkERBa©g 0/075 m>m¦
edImI,eKarB)aneTAtamtMrUvkarTaMgenH vaGaccaM)ac;RtUvbEnßmsmamaRt
d¾TabénkMe)arlayTwkb¤sIum:g;edImI,bþÚrlkçN³sm,tiþénpg;enaH .
sMPar³EbbhwñgCaFmµtaRtUv)aneKsMedAeyagfa CasMPar³EktMrUv .
esckIþlMGitbEnßmeTotmanpþl; eGaykñúgCMBUk 7 .
sMPar³TaMgLayenaHGacRtUv)anEbncak; nig BRgayedaym:asIun
ekorBRgayb:uEnþCakarl¥ RtUvebIm:asIunRkaledImI,Fanafa épÞEdlRkal
rYcehIyrabesIµCamYynwgkarbBa©b;ENnl¥ . sMPar³RtUvrkSaeGay)an
esImkñúgeBldwkCBa¢ÚnnigeBlRkal edImI,kat;bnßyPaBEdlGaceFIV
eGaybMENktUc²EbkecjedayELk .
dg;sIuets¶ÜtenAnwgkEnøgEdldak;sMPar³RtUvEtmankMrit Gb,brma 95
PaKryéndg;sIuets¶ÜtGtibrma EdlTTYl)antamkarsakl,gbgðab;
tamniyamGg;eKøs¬F¶n;¦eRbIjjÜr  4>5 KRk b¤karsakl,geCIgdMrI
tRnMþtamniyamGg;eKøs ¬niyamGg;eKøs 1377 Epñk4 ¬1990¦¦.
kMras;énRsTab;nImYy²EdlRtUvbgðab;minRtUveGayelIsBI 200m>meLIy .

kERBa©gsakl,geday BS PaKryKittamm:as;l,aykMeTcfµTaMgGs;Edlqøgkat;kERBa©g
(mm)

TMhMxñatRKab;GtibrmanamkrN_
37/5 m>m¬1¦ 28 m>m 20 m>m

50 100 - -
37/5 95 - 100 100 -
28 - - 100
20 60 - 80 70 - 85 90 - 100
10 40 - 60 50 - 65 60 - 75

5 25 - 40 35 - 55 40 - 60
2/36 15 - 30 25 - 40 30 - 45
0/425 7 - 19 12 - 24 13 - 17
0/075¬2¦ 5 - 12 5 - 12 5 - 12

tarag 6>2
RBMEdnkMritxñatRKab;sMrab;sMPar³RKwHfñl; énfµbMEbkEdl)anEbgEckeTAtamxñatRKab; (GB1,A; GB1,B)

GakasFatu ePøógFøak;RbcaMqñaM témøpg; Gtibrma pleFobGb,brma
CatYy:ag ¬m>m¦ 10° karsakl,gGRtaesIms¶Üt ¬10°¦

sMeNImRtUBik/ esImRtUBIk >500 110 75
nigesImRtUBikRbcaMrdUv
søÜtEhg nig Bak; <500 110 60
kNþals¶ÜtEhg

kMNt;sMKal; 1> RsbsIuKñaedayRbEhl²eTAnwglkçN³bec©keTsrbs; cRkPBGg;eKøssMrab;m:akadaMlayTwk ¬naykdæan dwkCBa¢Ún 1986¦
2> cMeBaHsMPar³sMrab;Rkal cMNuHRKab;l¥itpg;Tab GacTTYlyk)an

tarag 6>3
tMrUvkarPaBrwgmaMemkanIk sMrab;smamaRtl,aykMeTcfµ énRKwHfñl;eFIVBIfµbMEbk

(GB1,A; GB1,B) dUc)anbkRsayy:agc,as; edaykarsakl,gGMBIpg;db;PaKry
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kalNaeKksag)anRtwmRtUv RKwHfñl;eFIVGMBIfµbMEbkniwgmantémø CBR
l¥elIsBI100PaKry . kñúgkal³eTs³enaHeKminRtUveFIVkarBiesaFn_
CBR eToteT .
m:akada MmaneRKOgP¢ab;s¶ Üt ¬m:akada MmaneRKOgP¢ab;s¶ Üt ¬m:akada MmaneRKOgP¢ab;s¶ Üt ¬m:akada MmaneRKOgP¢ab;s¶ Üt ¬m:akada MmaneRKOgP¢ab;s¶ Üt ¬GB2, A¦³ ¦³ ¦³ ¦³ ¦³ m:akada MmaneRKOg
P¢ab;s¶ÜtKWCakarsagsg;tamrebobbUraNBImuneRbIy:agTUlMTUlay
enAcRkPBGg;eKøs nigGaceRbobeFob)ankñúgkarRbtibtþiCamYyfµ
bMEbkEdl)anEbgEckeTAtamxñatRKab;. vaRtUv)aneRbIedayeCaKC½y
enAtMbn;RtUBIk ehIyCaBiessGnuvtþenA tMbn;EdlRkTwkb¤Edlman
témøx<s;edImI,TTYl)an . vak¾manlkçN³smRsbpgEdrenATINa
EdlkarksagRtUveRbIBlkmµeRcInCaCMerIsEdlmantémøTabenaH.
sMPar³rYmmanfµbMEbkTMhMnamkrN_EtmYy nigl,aykMeTcfµpg;minEmn
)øasIÞk ¬qøgkat;kERBa©g 5/0 m>m¦ . sMPar³li¥tpg;RtUvEtmanxñat
RKab;cMruHl¥nigEdlpSMeLIgedaypg;fµbMEbkb¤FmµCati xSac;reNþA
manRKab;RCug .
dMeNIrkarm:akadaMmaneRKOgP¢ab;s¶Üt Cab;Tak;TgnwgkarRkalfµbMEbk
TMhMEtmYyCanamkrN_KW 37/5 m>m k¾)an b¤50m>m k¾)anCa
RsTab;t²KñaCaes‘rI edImI,sMerc)annUvkMras;EdleRKag . kMras;EdlRtUv
bgðab; minRtUveGayelIsBIrdgénTMhMxñatfµkMNt;eLIy . RsTab;
nImYy²énl,aykMeTcfµRKab;RtUvRkal eFIVeGaymanrUbrag nigbgðab;
ehIybnÞab;mkRtUvRkalBRgaykMeTcfµpg;enAelIépÞ ehIykintRnþM
bBa©ÚleTAkñúgcenøaHfµ edImI,eFIVeGay)anRsTab;ENnl¥ . sMPar³Edl
enAray)a:yxag elIépÞRtUve)asykecj rYcehIykinbBa©b;eday
eRbIr:ULÚF¶n;mankg;esIµ . lMdab;lMedayéndMeNIrkarenH bnÞab;mkRtUv
)aneFIVsarCafµIbnþbnÞab;eTotrhUtdl;TTYl)ankMras;EdleRKagTuk .
edImI,CYydl;kareRCotcUlkMeTcfµpg;kMritxñatfµTMhM 37/5 m>m RtUv
sMedAeTAl,aykMeTcfµEpñkxagcugénCYr Edl)aneGayGnusasn_ .
karsnMSsMécenAkñúgdMeNIrkarplitkmµ GacTTYl)an RbsinebIRsTab;
TaMgGs;EdlpSMBIfµEdlmanTMhMnamkrN_EtmYy 50 m>m nigRsTab;
EdlmanTMhMnamkrN_EtmYy 37>5 m>m RtUv)aneRbIedImI,GnuBaØat
eGaykMras;srubEdltMr UveGayGacTTYl)anRtwmRtUvEfmeTot
ehIyedImI,eFI VeGaymankareRbIR)as;)anl¥RbesIrCarYmnUvTinñpl
muxecjrbs;eRKOgcRkbMEbkfµ .
m:akada Mbgça MedayTwk ¬m:akada Mbgça MedayTwk ¬m:akada Mbgça MedayTwk ¬m:akada Mbgça MedayTwk ¬m:akada Mbgça MedayTwk ¬GB2,B¦³¦³¦³¦³¦³ m:akada Mbgça MedayTwkman

lkçN³RsedogKñanwgm:akadaMs¶Üt . vamansmasPaKBIrehAfa fµT MhM
EtmYyeFobCamYynwgTMhMRKab;namkrN_Gtibrma 50 m>m b¤
37/5 m>m nigl,aykMeTcfµmanxñatRKab;cMruHl¥Edl qøgkERBa©g 5/0
m>m . sMPar³RKab;eRKImCaFmµtaRtUv)an plitBIkEnøgykfµfµI² .
fµbMEbkRtUv)anRkalBRgay ehIy bgðab; nigbnÞab;mkfµkMeTcpg;RtUv
)andak;bEnßm kinehIyeRsacTwkbBa© ÚleTAkñ úgépÞedImI,eFV IeGay
)ansMPar³hab;l¥ . kñ úgkic©Rbtibti þkarenH karykcitþTukdak;
KWcaM)ac;edImI,Fanafa sMPar³pøasIÞkEdlgayERbRbYledayTwkenAkñúg
)atRKwHfñl; b¤RsTab;)atRKwHfñl; minGaceTACaeCaKCaMeday
Twk)aneLIy. kMras;EdlRtUvbgðab;énRsTab;nImYy² minRtUv
eGayelIsBIrdgénTMhMfµGtibrmaeLIy . sMPar³pg;Cakarl¥min
RtUvman)øasI ÞkeLIyehIypSMBIpg;fµbMEbk b¤k¾xSac;eRKImykBI
reNþAFmµCati .
RBMEdnkMritKuNPaBxñatRKab;CatY y:agsMrab;smamaRt RKab;eRKIm
énsMPar³GB2,A b¤ GB2,B manpþl;eGayenAkñúgtarag 6>4 .
kMritxñatRKab; M2 nig M4 sIuKñaCamYynwg fµfñl;manTMhMnamkrN_
EtmYy 50 m>m nig 37/5 m>m ¬niyamGg;eKøs 63 ¬1987¦¦
ehIynigmanlkçN³smRsbsMrab;kareRbICamYy l,aykMeTcfµbMEbk
edayeRKOgynþ . M1 nig M3 manlkçN³bec©keTsTUlMTUlayCag .
M1 RtUv)aneRbIsMrab;fµbMEbkedayéd  bu:EnþRbsinebIkarErg d¾smRsb
Gac rk)an M2, M3 nig M4 GacCakarniymcUlcitþCag .
PaBrwg PaBCab;lab;eRbI)anyUr rUbragrbs;RKab;tUc² ehIynig dg;sIuet
enAnwgkEnøgrbs;l,aykMeTcfµ RtUvEteGayRsbtamlkçN³Edl
bBa¢ak;xagelIcMeBaHfµbMEbk Edl)anEbgEckeTAtamxñatRKab; .
6>1>2> sMPar³CaRKab;ekIteLIgedayFmµCati
tMrUvkarFmµtatMrUvkarFmµtatMrUvkarFmµtatMrUvkarFmµtatMrUvkarFmµtasMrab;RKYsFmµCatinig fµEdlrgnUv\Ti§Bl FatuGakassMrab;RKYsFmµCatinig fµEdlrgnUv\Ti§Bl FatuGakassMrab;RKYsFmµCatinig fµEdlrgnUv\Ti§Bl FatuGakassMrab;RKYsFmµCatinig fµEdlrgnUv\Ti§Bl FatuGakassMrab;RKYsFmµCatinig fµEdlrgnUv\Ti§Bl FatuGakas
¬¬¬¬¬GB3¦³¦³¦³¦³¦³ sMPar³kñúglMnaMd¾TUlaymYy rab;bBa©Úl TaMgRKYsRkhm RKYs
manCatikMe)ar RkYsmanCatikVat RKYsenAtamsÞwg nigRKYsdwkBITIÉ eTot
b¤sMPar³CaRKab;EdlCalT§pl ekItBIfµEdlTTYlrg\T§iBlFatuGakas
GaceRbI)anedayeCaKC½yeFIVCaRKwHfñl; . tarag 6>5 mankarEbgEck
TMhMRKab;CabIRbePTEdlRtUv)anpþl;Gnusassn_sMrab;sMPar³Edl
smRsbsuIKñaeTAnwg TMhMxñatnamkrN_Gtibrma 37/5 m>m  200 m>m
nig 10 m>m .

kERBa©gBiesaFn_ BS PaKryKitCam:as;énl,aykMeTcfµsrubqøgkERBa©gBS
¬m>m¦

M1 M2 M3 M4 (2)

75 100 100 100 -
50 85 - 100 85 - 100 85 - 100 100

37>5 35 - 70 0 - 30 0 - 50 85 - 100
28 0 - 15 0 - 5 0 - 10 0 - 40
20 0 - 10 - - 0 - 5

tarag 6>4
kMritxñatRKab;énl,aykMeTcfµRKab;FMCatYy;agsMrab;m:akadaMbgçaMs¶Üt (GB2,A)

ehIynig m:akadaMbgçaMedayTwk (GB2,B)

kMNt;sMKal; 1> sIuKñaeTAnwgpøÚvfñl;eFIVBIfµTMhMnamkrN_EtmYy 50m>m
2> sIuKñaeTAnwgpøÚvfñl;eFIVBITMhMnamkrN_EtmYy 37/5m>m. edImI,CYydl;kareRCotcUlkMeTcpg; l,aykMeTcfµxagcugén
karEbgEckkMritxñatRKab;enHKW RtUv)ankarniymcUlcitþ .
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manEtTMhMFMCageKBIrb:ueNÑaHEdlRtUvBicarNasMrab;cracr kñúgcMnYn
EdleRcInCag 1/5lan ePøAyanniyamsmmUl . edImI,Fanafa
sMPar³TaMgenaHmanesßrPaBemkanIk Gtibrma karEbgEckTMhMxñatRKab;
RtUvEtRbhak;RbEhlRsbKñaCamYynwgkMritxñatRKab;ekþab .
edImI,eFIVtamtMrUvkaredayminpøas;bþÚr karErgnigkarbMEbk fµTMhMFMGacnwg
tMrUveGayeFIV . smamaRtRKab;eRKImFMCag 10 m>m RtUvpSMedayRKab;
tUc²eRcInCag 40PaKry CamYyépÞmuxragRCug minRbRktIb¤muxbMEbk .
karlaysMPar³Edl)anmkBIRbPBxus²Kña GacRtUv)anFanaedImI,
eGaysMerc)annUvkarEbgEckkMritxñatRKab; EdltMrUveGayman nig
épÞbBa©b; . karlayenHGacTak;TgCamYynwgkardak;bEnßmnUvsMPar³
pg; b¤ RKab;eRKIm b ¤k¾bnSMcUlKñaTaMgBIrmux .
karviPaKGMBIkarEbgEckkMritxñatRKab;RtUvEteFIVenAelIsMPar³EdlRtUv
)anbgðab; . CaBiessvamansar³sMxan; RbsinebIsmamaRtl,ay
kMeTcfµgaynwgEbkeRkamkarbgðab;nigkñúgesvakmµ . cMeBaHsMPar³Na
EdlesßrPaBrbs;vaFøak;cuHeday)ak;Ebk lkçN³vinicä½yénPaBrwg rbs;
l,aykMeTcfµ Ep¥kelItMéldb;PaKryfµkMeTcpg;Edl)anRtaMTwk
CaGb,brmaesIµnwg 50 kN  b¤k¾témøplb:HBal;énl,aykMeTcfµRtaMTwk
Edl)anEktMrUvesIµnwg 40 GacRtUv)anbBa¢ak; ¬niyamGg;eKøs 812
Epñk112 ¬1990¦¦ .
pg;énsMPar³TaMgenaHCakarl¥KYrEtminEmn)øasIÞk b:uEnþtamFmµta minRtUv
eGay P1 elIs 6 enaHeT . CaCMerIsmYyepSgeTotkñúgkarbBa¢ak; P1
PaBrYmsiVtCaExSbnÞat;Rtg; minelIsBI3GacRtUv)anbBa¢ak; .
RbsinebI P1xiteTACitRBMEdnkMNt;EpñkxagelIén 6 vaCakarcg;)an
EdlcMNuHpg;RtUv)ankMriteTAxagcugEpñkxageRkaménCYr . edImI,Fana
nUvlkçx½NÐenH PP Gtibrma 60 RtUv)aneGayCaGnusasn_ b¤k¾CMerIs
mü:agvijeTot m:UdUl)øasIÞk (Plasticity Modulus) Gtibrma (PM)
90 Edl ³

PM=P1 x ¬PaKryqøgkERBa©g 0/425 m>m>¦
RbsinebImankarlM)ak RtUv)anCYbRbTHkñúgkareKarBeTAtamlkçN³
vinicä½y)øasIÞk karBicarNaKYEtRtUv)aneFIVeLIg edIm,IEktMrUvsMPar³
edaybUkbEnßmnUvPaKryd¾TabénkMe)ar layTwkb¤sIum:g; .
enAeBlRtUv)aneRbIeFIVCaRKwHfñl; sMPar³RtUvEtbgðab;eGaydl; dg;sIuet

esIµnwgb¤FMCag 98 PaKryéndg;sIuets¶ÜtGtibrmaEdl sMerc)ankñúgkar
sakl,gbgðab;tamniyamGg;eKøs ¬F¶n;¦ edayeRbIeCIgdMrI 4/5 K>Rk .
kalNaeKbgðab;dl;dg;sIuetenHenAkñúgmnÞIrBiesaFn_ sMPar³RtUvEtman
CBR Gb,brma 80PaKryeRkayeBlRtaMkñúgTwk 4éf¶ ¬niyamGg;eKøs
1377 Epñk4 ¬1990¦¦ .
tMbn;s¶ÜtEhg nigBak;kNþals¶ÜtEhg³tMbn;s¶ÜtEhg nigBak;kNþals¶ÜtEhg³tMbn;s¶ÜtEhg nigBak;kNþals¶ÜtEhg³tMbn;s¶ÜtEhg nigBak;kNþals¶ÜtEhg³tMbn;s¶ÜtEhg nigBak;kNþals¶ÜtEhg³ kñúgtMbn;ePøogFøak;tic kñúg
tMbn;RtUBik CatYy:agCamYynwgePøogFñak;RbcaMqñaMCamFümticCag 500m>m
nigenATINaEdlmanrMhYtxøaMg lkçx½NÐ sMeNImenAxageRkamépÞRkal
P¢itl¥minTMngCaeLIgx<s;CagcMNuHsMeNImRbesIrbMputEdl)ankMNt;
kñúgkarsakl,gbgðab;tamniyamGg;eKøs ¬F¶n;¦ .  kñúglkçx½NÐEbbenH
PaBrwgmaMx<s; ¬ CBR>80 PaKry ¦ KWTMngnwgvivDÆn_eLIgeTaHbICa
enAeBlRKYsFmµCatiEdlmanbrimaNpg;)øasIÞIkeRcInRKb;RKan; RtUv)an
eRbIk¾eday . kñúgsßanPaBenHcMeBaHRbePT cracrTabCageK ¬T1, T2¦
PI GtibrmaEdlGnuBaØatieGay GacRtUv)anbegáIndl; 12 niglkçN³
vinicä½y CBR RtaMTwkGb,brmafyrhUtdl; 60PaKry éndg;sIuet
enAnwgkEnøgEdl)anrMBwgTuk .
sMPar³EdlmanedImkMeNItBIkMEGlpñ MePI øgCamUldæan³sMPar³EdlmanedImkMeNItBIkMEGlpñ MePI øgCamUldæan³sMPar³EdlmanedImkMeNItBIkMEGlpñ MePI øgCamUldæan³sMPar³EdlmanedImkMeNItBIkMEGlpñ MePI øgCamUldæan³sMPar³EdlmanedImkMeNItBIkMEGlpñ MePI øgCamUldæan³ sMPar³
enAkñúgRkumenHCYnkalTTYlrgnUv\T§iBlFatuGakas nigGacbeBa©j
pg;)aøsIÞkbEnßmeTotkñúgGMLúgeBlksag b¤kñúgesva . bBaðaTMngrwtEteFIV
eGayy:ab;yWunEfmeTot RbsinebITwk)ancUleTAkñúgkMral ehIybBaða
enHGacnaM dl;karxUcy:agqab;rh½s b¤xUcmuneBlkMNt; . sßanPaBén
karbMEbkFatuk¾GacCH\Ti§BlelIPaBCab;lab;ryHeBlyUr enAeBlRtUv
)aneFIVeGaymanesßrPaBCamYynwgkMe)ar b¤sIum:g;  . RkumenHrab;bBa©Úl
nUvfµFmµtadUcCafµ)asðal; nigdUeLvIt b:uEnþk¾RKb;dNþb;elIPaBsMbUrEbb
énfµ ehIynigsMPar³EdlCaRKab;tUc²ekItecjBIkarTTYlrgnUv\T§iBl
FatuGakasrbs;va kardwkCBa¢Ún b¤karpøas;bþÚrdéTeTot ¬sßab½nniyam
Gg;eKøs ¬1975¦¦ nig Weinert ¬1980¦¦ . karBiesaFn_
l,aykMeTcfµFmµta Cajwkjab;minGackMnt;GtþsBaØaNEdlminsm
RsbenAkñúgRkumenH)aneT . eTaHCavamanTMhMFM RKab;fµEdlGacemIl
eXIjfal¥ enaHGacpÞúknUvCatiEr:EdlRtUv)anbMEbkFatu nigGacBRgIk
)anCaskþanuBl . karbeBa©jecalnUvCatiEr:TaMgenH GacnaMdl;kar)at;bg;
CabnþbnÞab;nUvsmtßPaBRTRTg; . manviFICaeRcInénkarkMnt; GtþsBaØaN
nUvl,aykMeTcfµEdlminmaMmYnl¥ . viFITaMgenaHmankar viPaKGMBIsila
saRsþedImI,rkeGayeXIjCatiEr:bnÞab;bnSM ¬dI\dæ¦ kareRbIviFIsakl,g
eTAelIPaB rwgmaMedayeRbICatiKImIepSg² ]TahrN_ sUDIyUm b¤m:aej -

kERBa©gBiesaFn_ BS PaKryKitCam:as;énl,aykMeTcfµsrubEdlqøgkERBa©gBiesaFn_
¬m>m¦

TMhMxñatRKab;namkrN_Gtibrma
37/5 m>m 20 m>m 10 m>m

50 100 - -
37/5 80 - 100 100 -
20 60 - 80 80 - 100 100
10 45 - 65 55 - 80 80 - 100

5 30 - 50 40 - 50 50 - 70
2/36 20 - 40 30 - 50 35 - 50
0/425 10 - 25 12 - 27 12 - 30
0/075 5 - 15 5 - 15 5 - 15

tarag 6>5
karEbgEckTMhMRKab;tUc²Edl)anpþl;CaGnusasn_sMrab;RKYsFmµCatiEdlmanesßrPaBedayemkanIk

nig fµEdlTTYlrg\T§iBlénFatuGakassMrab;eRbICaRKwHfñl; ¬GB3¦
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sIuyUms‘ulhVat ¬niyamGg;eKøs 812 Epñk 121¬1990¦¦ kareRbI
BiesaFn_RClk;BN’eGayRsUbcUl (Sameshima nig Black (1974))
b¤kareRbIviFIEktMrUv Texas Ball Mil (Sampson nig Netterberg
¬1989¦¦ . RBMEdnkMNt; EdlR)ab;eGaydwgEp¥kelIBiesaFn_
TaMgLayenaHman (i) cMnuHCatiEr:bnÞab;bnSMGtibrma 20PaKry (ii)
kar)at;bg;Gtibrma 12 b¤ 20PaKryeRkayeBl 5xYbkñúgBiesaFn_
sUDIyUmb¤m:aej:suIyUm-s‘ulhVat tamlMdab;lMeday (iii) snÞsSdI
\dæticCag 3 nig (iv) snÞsSPaBCab;lab;)anyUr (Durability Mill
Index) ticCag 90. kñúgkrNICaeRcIn eK)anpþl;Caeyabl;edImI,EsVg
rkkarEnnaMBIGñkCMnaj karenAeBlBicarNanUvkareRbIR)as;viFIsaRsþ
TaMgenH CaBiessenAeBlEdlRsTab;Er:fIµkMBg;RtUv)anvaytémø .
vamansar³sMxan;pgEdr edImI,yksMPar³mkqøgkat;nUvlMnaMBiesaFn_
edayehtufaBMumanviFIsaRsþCak;lak;NamYyGackMnt;GtþsBaØaN
bBaðasMPar³eGay)andUc²Kñaedayminpøas;bþÚrenaHeLIy .
sMPar³manKuNPaBbnÞab;bnSM³sMPar³manKuNPaBbnÞab;bnSM³sMPar³manKuNPaBbnÞab;bnSM³sMPar³manKuNPaBbnÞab;bnSM³sMPar³manKuNPaBbnÞab;bnSM³ enAkñ úgEpñkCaeRcInénBiPBelak
RKYsCIkBIdIEdlCaFmµtaminRtUvtamlkçN³bec©keTs sMrab;RKwHfñl;
RtUv)aneRbIR)as;)anedayeCaKC½y . RKYsTaMgenH rYmmanRKYsRkhm
RKYsmanCatikMe)arb¤RKYsPñMePIøg . CaTUeTAkareRbIsMPar³TaMgenaHKYrEt
RtUv)ankMnt;eGayeRbIEtenAkñúgRbePTcracrTabCageK ¬KWfa T1 nig
T2 ¦ ebIBMudUecñaHeTluHEtmankarsikSa enAkñúgRsuk)anbgðajfa
vaRtUv)anRbtibtiþedayeCaKC½ykñúgkMritcracrx<s;enaH. kareRbIeday
eCaKC½yCanic©kalGaRs½yeTAelIKMeragCak;lak; nig lkçN³Biess
énkarksag . eKminGacsMerc)aneLIy edIm,IeGaykarENnaMTUeTA
elIkareRbIR)as;sMPar³TaMgGs;EbbenH ehIyGñkGanRtUv)anENnaM
eGayRbwkSaBIRbPBÉksareyagsmRsb ¬]TahrN_ CIRIA (1988)
Lionjanga et al (1987) Netterberg nig  Pinard (1991) Newill et
al (1987) nig Rolt et al ¬1987¦¦ .
RkYsmanCatikMe)arEdlmanfµkMe)arkalRKIk ¬Calcrete¦nig emorlI
¬Marly¦ smnwgTTYl)annUvkarykcitþTukdak;CaBiess . CatYy:ag
tMrUvkarCati)øasIÞkkñúgsMPar³TaMgLay enaHnigrbs;ÉeTot KWmanlkçN³
esIµKña GacbegáIncab;BI 50 PaKry elItMrUvkarFmµtaenAkñúgtMbn;man
FatuGakasdUcKña edayKµan\T§ iBlEdleFV IeGayxUcRbeyaCn_
NamYyeTAelIkarRbtibtiþrbs;RKwHdUcEdl)aneFIVeGaymanesßrPaB
edayem:kanIk . karRtYtBinitüy:aghµt;ct;kMritxñatRKab; k¾minsUv
sMxan;pgEdr ehIyKMlatgakecjBIkMritxñatRKab;EdlbnþrekItman
KWGacGnuBaØat eGay)an .
6>2> )atRKwHfñl; ¬¬¬¬¬GS¦¦¦¦¦
)atRKwHfñl;KWCaRsTab;BRgaybnÞúksMxan;kñúgkMralbBa©b; . vaCYyeGay
kMlaMgsgát;rbs;cracr RtUv)ankat;bnßyeGayenARtwmEtkMritEdlGac
TTYlyk)anenAkñúgRsTab;)atRKwHfñl;  ehIyvaedIrtYrCaRsTab;x½NÐ
dac;BIKña rvagRsTab;)atRKwHfñl; nigRKwHfñl; . eRkamkal³eTs³Biess
vaGacedIrtYCaRsTab;tMrg b¤ CaRsTab;bgðÚrTwk . enAkñúglkçx½NÐén
GakasFatuesImtMrUvkartwgrwgbMputRtUv)antMrUvCakarcaM)ac;edImI,
RTRTg;cracrsMNg; nigbrikçaRkal . kñúgkal³eTs³enaH dI)atRKwHfñl;
caM)ac;RtUvEtkMnt;eGay)antwgEtgEfmeTot . kñúglkçx½NÐFatuGakas
s¶ÜtenAkEnøgEdlmanRbB½n§bgðÚrTwkl¥ nigenATINaEdlépÞpøÚv enAEt
RkalP¢ity:agl¥ lkçx½NÐQñHsMeNImekItmaneLIgehIylkçN³
bec©keTs)atRKwHfñl;GacFUrRsal)an . dUecñHkareRCIsykdIsMrab;
eFIV)atRKWHfñl; nwgGaRs½yenAelImuxgarKMeragénRsTab; nig rbb
sMeNImEdlsgÇwmTukCamunTaMgenAkñúgesva nig kñúgkarksag .

6>2>1> smtßPaBRTbnÞúk
CBR Gb,brma 30PaKry KWtMrUvcaM)ac;enAkMrit cMNuHsMeNImx<s;
bMputEdlsgÇwmTukCamun kalNaeKbgðab;eGaydl;dg;sIuetkMnt;enA
kardæan CaFmµtaGb,brma 95PaKry éndg;sIuets¶Üt GtibrmaEdl
sMerceGay)ankñúgkarBiesaFn_bgðab;¬F¶n;¦ tamniyamGg;eKøs eday
eRbIjjÜr 4/5 KRk . kñúglkçx½NÐEdlmanRbB½n§RbLayl¥ nigkal
NakMBs;TwkkñúgdIminenACitépÞdI ¬sUmemIlCMBUk 3¦ cMNuHsMeNIm
enAkardæanenA xageRkamkMralbiTP¢it nwgesIµnwg b¤ticCagcMNuHsMeNIm
RbesIrbMputkñúgkarsakl,gbgðab; ¬Rsal¦ tamniyamGg;eKøseday
eRbIeCIgdMrI 2/5 K>Rk . kñúglkçx½NÐEbbenH dI)atRKwHfñl;RtUvEteFIVkar
sakl,genAmnIÞrBiesaFn_ kñúgsßanPaBminTTwk . elIkElgEtenAkñúg
tMbn;s¶ÜtesaHkeRkaH ¬RbePT¬3¦ kñúgCMBUk3¦ RbsinebIRKwHfñl;
GnuBaØateGayTwkhUrcUl)aneTAkñúgRsTab;EpñkxageRkam dUcCaGac
ekItmaneLIgCamYynwgcieBaI©mfñl;Edlmin)anRkalP¢it ehIysßit
eRkamlkçx½NÐénkarEfTaMépÞmin)anl¥CaTIEdlRKwHfñl;RtUvRCabTwk
¬sUmemIlEpñk3>1¦ PaBeCaKCaMedayTwkrbs;)atRKwHfñl;TMng
nwgekItman . enAkñ úgkal³eTs³TaMgenH smtßPaBRTTm¶n;RtUv
Et)ankMNt;elIsMNakdI Edl)anRtaMTwkkñ úgryHeBlbYnéf¶ .
karBiesaFn_RtUvEteFIVelIsMNakdIEdlerobcMenAdg;sIuet nigcMNuH
sMeNImEdlRbEhlGacnwgsMerc)anenAkardæanEdr . edImI,eGay
sMerc)ansmtßRTRTg;tamtMrUvkar nigsMrab;TMrÉkPaBEdlnwgRtUv)an
pþl;eTAeGaykMralEdl enAelIeKkMritkMNt;)aøsIÞkdI nig karEbgEckTMhM
xñatRKab;GacRtUv)antMrUveGayman . dIEdleKarBeTAtamGnusasn_
kñ úgtarag 6>6 nig 6>7 nwgCaFmµtaRtUv)anrkeXIjfamansmtßPaB
RTRTg;RKb;RKan; .
6>2>2> kareRbIR)as;CaexOnkMralsMNg;
kñúgkal³eTs³CaeRcIn tMrUvkarrbs;)atRKwHfñl;RtUv)anRKb;RKgeday
smtßPaBrbs;va edImI,RTRTg;cracrsMNg;eday KñankarbgáeGayxUc
RTg;RTay b¤rebIkRsTab;elIslb;eLIy . dUecñH)atRKwHfñl;Edl
manKuNPaBx<s;KWRtUvkarenATINaEdlbnÞúk b¤lkçx½NÐFatuGakaskñúg
GMLúgeBlksagmansPaBy:ab;yWun . sMPar³smRsbRtUvEtman
lkçN³sm,tþiRsedogKñaeTAnwgsMPar³RkalépÞEdlmanKuNPaBl¥
sMrab;pøÚv\tRkal . sMPar³enaHRtUvEtmankMritxñatRKab;cMruHl¥ nigman
snÞsS)aøsIIkenAxagcugEpñkeRkaménCYrd¾smRsb sMrab;pøÚv\tRkal
manRsTab;swksißtenAeRkamlkçx½NÐFatuGakas EdlmaneRcIn
CaTUeTA . karBicarNaTaMgenHbegáIt)anCamUldæan énlkçN³vinicä½y
dUc)anbBa¢ak;enAkñúgtarag 6>6 nig 6>7 . sMPar³EdleKarBeTAtam
tMrUvkarsMrab;lkçx½NÐ d¾y:ab;yWun CaFmµtanwgmanKuNPaBx<s;Cag
niyam)atRKwHfñl; (GS) . RbsinebI sMPar³EdlRsbeTAnwgtMrUvkar
TaMgGs;enaHminGacrk)aneT karsakl,gdwkCBa¢ÚnRtUvEteFIVeLIgedImI,
kMNt;karRbtibtþiénsMPar³ CMerIsepSgeTotenAeRkamlkçx½NÐkardæan
CatYy:ag .
kñúgkarksagpøÚvfñl;EdlmancMnYncracrticenATINaEdl témøR)ak;snSM
BIkarksagmansar³sMxan;CaBiess bTBiesaFn_enAkñúgRsukCajwkjab;
KWmantMélFMeFgNas; ehIylMnaMsMPar³d¾FMTUlMTUlayCaerOy²
GacRtUv)anrkeXIjfamanlkçN³GacTTYlyk)an .
6>2>3> )atRKwHfñl;CaRsTab;ceRmaH b¤ RsTab;x½NÐdac;edayELk
)atRKwHfñl;rebobenHRbEhlRtUvkaredImI,karBarRsTab;RbLaybgðÚr
TwkBIkarraMgsÞHedaydIpg;b¤edImI,bgáarkarpøas;lMenAéndIpg; nigtarlay
cUlKñaénRsTab;TaMgBIr . muxgarTaMgBIrenHRsedogKña elIkElgEtGIV
EdlsMrab;eRbICatMrg sMPar³caM)ac;RtUvEtmansmtßPaBEdlGac
GnujateGayRbLaybgðÚrTwkGacdMeNIrkar)an nig ehtuenHbrimaNdI
qøgkERBa©g 0/075 m>m caM)ac;RtUvEthampþac;eRbIR)as; .
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tarag 6>7
karEbgEckTMhMxñatRKab;sMrab;)atRKwHfñl; (GS)
CatYy:agEdl eKarBeTAtamtMrUvkarPaBrwgmaM

TMhMkERBa©g BS PaKryKitCam:as;l,aykMeTc
m>m fµTaMgGs;qøgkERBa©g

BiesaFn_
50 100
37/5 80 - 100
20 60 - 100

5 30 - 100
1/18 17 - 75
0/3 9 - 50
0/075 5 - 25

lkçN³vinicä½ydUcxageRkamenH RtUv)aneRbIedImI,vaytémø)atRKwHfñl;
EdlCaRsTab;x½NÐedayELkBIKña b¤RsTab;tMr:g .

k¦> GRta RtUvEtticCag5

Edl D15 KWCaTMhMkERBa©g EdlmancMnYn 15 PaKryénTm¶n; sMPar³
qøgkat; nig D85 KWCaTMhMkERBa©gEdlmancMnYn 85PaKryénTMgn;
sMPar³qøgkat; .

x¦> GRta RtUvEtticCag 25

cMeBaHtMrgedImI,eGaymanlkçN³RbLaybgðÚrTwkRsbeTAtamtMrUvkar
kartMrUvkarbnþreTotKw ³

K¦> GRta RtUvEtsißtenAcenøaH 5 nig 40

lkçN³vinicä½yTaMgenH GacRbtibtþienAelIsMPar³TaMgRKwHfñl; ¼ )atRKwH
fñl; nig )atRKwHfñl; ¼ RsTab;)atRKwHfñl;enAtamcenøaHmuxRsTab;
TaMgenaH . esckIþBisþarbEnßmeTot GacTTYl)anenAkñúgÉksareyag
smRsb ]TahrN_ (NAASRA (1983)) .

6>3> dIEdleRCIsyksMrab;)atRKwHfñl;nwg
RsTab;KMrb (GC)

dITaMgenHCaerOy²RtUv)antMrUvedImI,pþl;eGay)anKMrbRKb;RKan; enAelI
RsTab;)atRKwHfñl;EdlGn;exSay . vaRtUv)aneRbIkñúgRsTab;kMral
eRkamCakarCMnYssMrab;)atRKwHfñl;Rkas; edImI,kat;bnßytémø . tMrUvkar
TaMgenHKWmanlkçN³twgrwgticCagsMrab;)atRKwHfñl; . CBR Gb,brma
15PaKryRtUv)ankMNt; c,as;las;enAcMNuHsMeNImx<s;bMputEdl)an
RbemIlTukCamun edayvas;EvgeTAelIsMNakdIbgðab;rYcenAmnÞ Ir
BiesaFn_enAdg;sIuetkMnt;Cak;lak;enAkardæan. dg;sIuet enHCaFmµtaRtUv
)anbBa¢ak;CaGb,brma 95PaKryéndg;sIuets¶ÜtenAkñúgmnIÞBiesaFn_
bgðab; ¬F¶n;¦ tamniyamGg;eKøs edayeRbIeCIgdMrITm¶n; 4/5 K>Rk. kñúg
kar)a:n;RbmaNlkçx½NÐsMeNImdIEdlmanlkçN³dUcenH GñkeFI V
KMeragRtUvEt)anBicarNamuxgarRsTab;)atRKwHfñl;RtYtCan;BIelI
niglkçx½NÐsMeNImrbs;vaEdl)anrMBwgTuk ehIyniglkçx½NÐsMeNIm
enAkñúgRsTab;)atRKwHfñl; . RbsinebIRsTab;NamYyénRsTab;TaMgenH
nwgeCaKCaMedayTwkkñúg GMLúgGayukalénpøÚvfñl; eBlenaHRsTab;eRCIs
ykRtUvEt)anvaytémøkñúgsßanPaBenH . karkMritxñatRKab;Edl)anpþl;
Gnusasn_ b¤ lkçN³vinicä½yGMBI)aøsIÞkminRtUv)anpþl; eGaysMrab;sMPar³
TaMgenHeT . eTaHbIy:agNak¾eday vaCakarb:gR)afñaedImI,eRCIsyk
sMPar³EdlmansmasPaKdUcKña manlkçN³smrmüedayehtufa
\riyabfkMralTaMgmUlRtUv)aneFIVeGayRbesIreLIgedaysMPar³TaMgenH  .
kareRCIsykdIenHEdl)anbgðajkarpøas;bþÚrtictYcnUvsmtßPaBRTRTg;BI
s¶ÜteTAesImk¾CaKuNRbeyaCn_pgEdr .

GakasFatu k MritkMNt;Cat iT wk snÞsS)aøs IÞk karrYms iVtCaExSbnÞat;
s MeN ImRtUB ik < 35 < 6 < 3
nig TTwkRt UB ik
TTwkRt UB iktamrdUvkal < 45 < 12 < 6
s¶ÜtEhg nig Bak;kN þal < 55 < 20 < 10
s¶ÜtEhg

tarag 6>6
lkçN³)aøsIÞksMrab;xñatRKab;)atRKwHfñl; (GS) EdlRtUv)an pþl;Gnusasn_

D15 ¬RsTab;manRKab;FM¦
D85 ¬RsTab;manpg;l¥it¦

D50 ¬RsTab;manRKab;FM¦
D50 ¬RsTab;manpg;l¥it¦

D15 ¬RsTab;manRKab;FM¦
D15 ¬RsTab;manpg;l¥it¦
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7> sMPar³eFIVeGaymanlMnwgedaysIum:g; nig kMe)ar
7>1 esckIþepIþm
CMBUkenHpþl;karENnaMelIkarplit nig kareRbIR)as; sMPar³sIum:g; nigkMe)ar
EdlbgáreGaymanesßrPaBenAkñúgRKwHfñl; )atRKwHfñl;RsTab;RKbnig
RsTab;kMralcak;bMeBjEdleRCIsyk . dMeNIr kareFVIeGaymanesßrPaB
Tak;TgnwgkarbEnßmPñak;gareFIVeGaymanlMnwgeTAkñúgdI edaylayeGay
sBVCamYynwgTwkRKb;RKan; edImI,eGay)ancMNuHsMeNImd¾RbesIr karbgðab;
l,ayenH ehIynigkarrMgab;cugeRkayedayrkSasMeNIm edImI,eGay
R)akdfa kMlaMgskþanuBlénPaBrwgmaMRtUvbegáIt)an . RbFanbTenH
RtUv)anRtYtBinitüeLIgvijeday Sherwood (1993) .
sMPar³FmµCatiCaeRcInGacRtUv)aneFIVeGaymanlMnwg edImI,eGayva
smRsbsMrab;kMralpøÚv b:uEnþdMeNIrkarenHnwgmanlkçN³ snSMsMécluHRta
EtenAeBlEdltémøénkarykQñHelIkgVHxat kñúgsMPar³mYy KWticCag
témønaMcUlsMPar³mYyepSgeTot EdlmanlkçN³RKb;RKan; edaymin
lM)akeFVIeGaymanlMnwg .
kareFIVeGaymanlMnwg GaceFIVeGaylkçN³sm,tiþsMPar³eFIVpøÚv nigRsTab;
kMral)anRbesIreLIgtamrebobxageRkamenH ³

• smamaRtd¾eRcInsn§wksn§ab;énPaBrwgmaMénkMralRtUv)an
rkSaTukkalNavaERbCaesImeCaKCamYynwgTwk .

• karpøatecjrbs;épÞRtUv)ankat;bnßy .
• PaBFn;nwgceRmaHRtUv)anbegáIn .
• sMPar³enAkñ úgRsTab;TRmminGacRbLak;dl;RsTab;eFI V

eGaymanlMnwg .
• m: UD ulLas;GI uLasI Þtd¾ski þsiT§énRsTab;manxñatRKab;

Edlsg;enAelIRsTab;eFIVeGaymanlMnwgRtUv)an begIáneLIg .
• sMPar³EdleFIVeGaymanlMnwgedaykMe)ar KWsmRsbnwg

eRbIeFIVCaRsTab;KMrb b£RsTab;exOneFIVkar enAeBlsMPar³
enAnwgkEnøg esImb£exSayelIslub ehIykarRbmUlyk ecj
KWminmanlkçN³snSMsMéc .

Cab;Tak;TgCamYynwgKuNPaBEdlCakarb:gR)afñaenHKI WmanbBaða
CaeRcInEdlGacekItman ³

• cracr kMedA nigPaBrYmsV it GacbgáeGayeRbHRsTab;
eFIVeGaymanlMnwg .

• sñameRbHGaccaMgecj tamryHépÞRkal nigGnuBaØat
GayTwkcUlkñúgrcnasm<½n kMral .

• RbsinebIFüÚg DIGuksIud )ancUldl;kMralenaHRbtikmµén
PaBnwgnrGacbþÚrRtLb;eTAvij)anehIyPaBrwgmaMénRsTab;
GacfycuH .

• Rbtibtiþkarsagsg; tMrUvkarnUvCMnajnigkarRtYtBinitüeRcIn
Cagkarsagsg;sMrab;sMPar³dUcKñaenHEdlmin)aneFIVeGay
manlMnwg .

v iF IénkaredaHRsayCam Yyn wgbBa ð aTa MgenHmanerobrab ;enA
kñúgEpñk 7>7 .
PaBrwgmaMEdlTTYlyk)anGb,brmaénsMPar³eFIVeGaymanlMnwg
GaRs½yeTAelITItaMgrbs;vaenAkñúgrcnasm<½nkMral nigkMrit cracr .
vaRtUvEtrwgmaMRKb;RKan;edImI,TbTl;nwgTm¶n;rbs;cracr bu:EnþkMrit
kMNt;EpñkxagelIénPaBrwgmaMCaFmµtaRtUv)ankMnt; edImI,kat;bnßy
eGaynUvhaniP½yénkareRbHEbkCHRtlb;mkvij . RsTab;eFIVeGayman
lMnwgbIRbePTRtUv)aneRbIenAkñúgesovePAbøg;KMeragrcnasm<½n ehIyPaB
rwgmaMEdlRtUvkarsMrab;RsTab;nImYy²RtUv)ankMNt;enAkñúgtarag 7>1 .
7>2 dMeNIrkareFIVeGaymanlMnwg
kalNakMe)arRtUv)anbEnßmeTAlIdIs¥it GIuy:ugkMe)arCMnYsGIuy:ugsUDIyUm
EdlmanenAkñúgcMEnkdI\dæ rhUtdl;dIERbCaTTwkeCaKeday CatikMe)ar
ehIy pH eLIgx<s;dl;témøelIslb; 12 ¬KWfaGalkalInx<s;¦ .
brimaNkMe)arEdltMrUvkaredImI,bRgÁb; RbtikmµTaMgenHRtUv)ankMNt;
edaykarBiesaFn_eRbIR)as; kMe)ardMbUg (ICL) , ¬niyamGg;eKøs 1924
¬1990¦¦ .
PaBGacrMlaysIulIkat nig GaluymINaenAkñúgdIekIneLIgya:gxøaMg
kalNa  pH FMCag12 ehIynigRbtikmµrbs;vaCamYynwg kMe)arGacbnþ
eFIVkarplitkMe)arsIulIkat nig GaluymINat . sIulIka EdlKµanrUbrag
BitR)akd manRbtiþkmµy:agl¥CaBiessCamYynwgkMe)ar . FatupSMénCati
sIum:g; begIát)anCaq¥wg Edlcab;cMENktUc²nigl,aykMeTcfµCamYyKña
(NITRR (1986)) .
karRsUbbWtTwktMbUgénsIum:g;kekIt)anCatikMe)ar sIulIkat nig l,ayTwk
GaluymINat  beBa©jecalnUvkMe)arEdleFIVRbtikmµCamYysmasPaKdI
dUc)anBiBN’naxagelI edImI,eFIVsMPar³manCatisIum:g;bEnßmeTot .

elxkUd karBiBN’na kMlaMgsgát;Edl
GnuBaØateGay (MPa)

CB1 RKwHfñl;eFIVeGaymanlMnwg 30 - 60
CB2 RKwHfñl;eFIVeGaymanlMnwg 1/5 - 3/0
CS )atRKwHfñl;eFVIeGaymanlMnwg 0/75 - 1/5

tarag 7>1
lkçN³sm,tiþrbs;sIum:g;ehIynigsMPar³eFIVeGaymanlMnwgedaykMe)ar

*karBiesaFn_PaBrwgmaMelisMNakragKIb 150 m>m ¬sUmemIlEpñk 7>4¦
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7>3 kareRCIserIsykRbePTRbRBwtþikmµ

kareRCIsykeRKOgsMPar³eFIVeGaymanlMnwg KWEp¥kelIsarFatu)aøsIÞk
ehIynigkarEbgEckxñatRKab;énsMPar³EdlRtUveFIVRbRBwtþikmµ . eRKOg
sMPar³eFIVeGaymanlMnwgsmRsb GacRtUv)aneRCIsykedayeyageTA
tamlkçN³vinicä½yEdl)anbgðajenAkñúgtarag7>2 EdlyklMnaMtam
NAASRA (1986) .

karRtYtBinitüxøH²elIkMritxñatRKab;GacsMerc)anedaykMNt;RBMEdn
emKuNÉkPaBesIµKñaeTAnwgtémøGb,brmacMnYn 5 . emKuNÉkPaBKña
RtUv)ankMNt;CaGnu)aténTMhMkERBa©gEdlman sMPar³60PaKry
qøgkat;eTAnwgTMhMkERBa©g EdlmansMPar³ 10PaKryqøgkat;¬D60/
D10 kñúgRbB½n§eQµaHénEpñk 6>2>3¦ . RbsinebIemKuNÉkPaBKña sißtenA
eRkamtémø¶enH tMélénkareFIVeGaymanlMnwg nwgRtUvx<s; ehIynigkar
EfTaMsñameRbHkñúgpøÚveFIVrYcGacmantémøx<s; . elIkElgEtsMPar³eBjeTA
edaysIulIka EdlKµanrUbragBitR)akd ]TahrN_fµlayxSac;nig Chert
sMPar³mansarFatu)aøsIÞkTabgaynwgeFIVRbRBwtþkmµCamYynwgsIum:g;

CageKbMput . eTaHbICay:agNak¾eday sIulIkaEdlGacman Rbtikmµkñúg
RTg;RTaydUcGgÁFatub:UsULg; (Pozzolans) GacRtUv)anbEnßmeTAnwgdI
man)øasIÞkTabedImI,eFIVeGaydITaMgenaH manlkçN³smRsbsMrab;kar
eFIVeGaymanlMnwgCamYynwgkMe)ar. RbsinebImandImansarFatu)aøsIÞkx<s;
CaFmµtaKWvamansarFatudI\dæ manRbtikimµRKb;RKan;EdlGacRtUv)an
eFIVeGaymanlMnwgrYceRsceTAehIyCamYynwgkMe)ar . sIum:g;mankarlM)ak
lay eGay)ansBVCamYynwgsMPar³)aøsIÞk b:uEnþbBaðenHGacRtUv)an
lubbM)at;edayeFIVRbRBwtþkmµdICamun CamYykMe)arRbEhl2PaKry
edImI,eFIVeGayvaGaceFIVkar)anl¥RbesIeLIg .

RbsinebIGacsMerc)an KuNPaBénsMPar³EdlRtUveFIVeGaymanlMnwg RtUv
EteqøIytbeTAnwgniyamGb,brma Edl)ankMnt;eTAkñúgtarag 7>3 .
RsTab;Edl)aneFIVeGaymanlMnwgEdlksagGMBIsMPar³TaMgenHTMngCa
Rbtibtiþ)anl¥bgÁÜr eTaHCavaRtUv TTYlrg\T§iBledaycMehHFüÚgkabUn
kñúgGayukalrbs;vak¾eday ¬Epñk 7>7>3 ¦ . sMPar³EdlmineKarBtam
tarag 7>3 GacCYnkalRtUv)aneFIVeGaymanlMnwg b:uEnþtMrUveGayman
dak;bEnßmeRcIneTotnUvsarFatueFIVeGaymanlMnwg ehIytMélnighaniP½y
BIIkareRbHEbk nigcMehHFüÚgkabUnnwgekIneLIg .

lkçN³sm,tiþdI
RbePTénkareFIV eRcInCag 25° qøgkERBa©g ticCag 25° qøgkERBa©g
eGaymanlMnwg 0/075 m>m 0/075 m>m

P1 ≤ 10 10 < P1≤ 20 P1 > 20 P1 ≤ 6 P1 ≤ 10 P1 >  10
PP ≤ 60

sIum:g; )aT )aT * )aT )aT )aT
kMe)ar * )aT )aT eT * )aT
kMe)ar Pozzolans )aT * eT )aT )aT *

k ERB a ©g B ies aF n _ B S P aK ry C am :as ;én l ,ay k MeT c f µT a Mg G s ;Ed l q øg k ERB a ©g B ies aF n _
¬m >m ¦

C B 1 C B 2 C S

5 3 1 0 0 1 0 0 -
3 7 /5 8 5  -  1 0 0 8 0  -  1 0 0 -
2 0 6 0  -  9 0 5 5  -  9 0 -

5 3 0  -  6 5 2 5  -  6 5 -
2 2 0  -  5 0 1 5  -  5 0 -
0 /4 2 5 1 0  -  3 0 1 0  -  3 0 -
0 /0 7 5 5  -  1 5 5  -  1 5 -
L L 2 5 3 0 -
P 1 6 1 0 2 0
L S 3 5 -

tarag 7>2
mKÁúeTsk_ eTAelIRbePTénkareFIVeGaymanlMnwgEdlTMngCamanRbsiT§iPaB

tarag 7>3
lkçN³sm,tiþsMPar³Edlcg;)anmuneBleFIVeGaymanlMnwg

kMNt;sMKal; 1> *bgðajfaPñak;gar nwgmanRbsiTi§PaB
2> PP plitpl )aøsIÞk ¬sUmemIlCMBUk 6¦

kMNt;sMKal;³ eKRtUv)aneGayGnusasn_fa MPar³TaMgLayRtUvEtmanemKuN ÉkPaBKña KW 5 b¤eRcInCag .



29

TidæPaBénkarksagxøH²RtUvEt)anBicarNapgEdr kñúgkar eRCIsykeRKOg
sMPar³eFIVeGaymanlMnwgenH . Canic©kaleKmin GacsMerc)anedImI,bEgç
cracr kñúgeBlsagsg; ehIykargarRtUvEtGnuvtþmYycMehogpøÚv . GRtaén
karlUtlas;PaBrwgmaMkñúgRsTab;kMralGacCYnkalRtUv karcaM)ac;eGay
rh½s edImI,eGaycracrGaceFIVdMeNIr)anelIkMralEdleFIVrUcehIy
eGay)an qab;bMputtamGaceFIVeTA)an . enAeRkamkal³eTs³enHkareFIV
eGaymanlMnwgedaysIum:g; CamYynwgryHeBlEfrkSasMeNImqab;bMput
KWTMngCasmRsbbMputCagkareFIVeGaymanlMnwgCamYykMe)ar .

RbePTFatupSMsirIragÁxøHenAkñúgdIGacman\T§iBlelIkarbWtykCati Twk
rbs;sIum:g;nigraraMgkarekIneLIgPaBrwgmaM . eK)aneGaynUvGnusasn_
fa\T§iBlénbBaðasirIragÁRtUv)anvaytémøedaykarBiesaFn_PaBrwgmaM
dUc)ansegçbxageRkamenH .
7>4 kareFIVeGaymanlMnwgCamYynwgsIum:g;
7>4>1 kareRCIsykcMNuHsIum:g;
cMNuHsIum:g; kMNt;faetIlkçN³l,ayRtUv)anRtYtRtaeday lkçN³sm,tiþ
dIxøÜnÉg b£ k¾edayplitplénsarFatupSMCamYyTwkepSgeTot . eday
ehtufasmamaRtsIum:g;enAkñúgl,ayekIneLIg dUecñHPaBrwgmaMk¾ekIn
eLIgEdr . PaBrwgmaMk¾ekIneLIgCamYynwgeBlevlapgEdr . kñúgGMLúg
mYyb£BIréf¶dMbUgeRkayeBlsagsg; karekIneLIgenHKWrh½sNas; .
eRkaymkGRtaFøak;cuHyWt²eTaHbIPaBrwgmaMbnþekIneLIg kñúglkçx½NÐ
EdlRsTab;RtUv)anEfrkSanUvsMeNIm)anl¥ . kareRCIsykcMNuHsIum:g;
GaRs½yeTAelIPaBrwgmaMEdl)antMrUv PaBCab;lab;énl,aynigPaBrwg
énl,aykMeTcfµ .
cMNuHsIum:g;Gb,brmaEdlKitCaPaKryénTm¶n;dIs¶ÜtRtUveGayelIs
brimaNEdleRbIenAkñúgRbtikimµpøas;bþÚrGIuy:ugedImdMbUg . rhYtTal;Etkar
RsavRCavkñúgkareRbIsIum:g;dMbUg (ICC) RtUv)anbBa©b;eTIbeK)anpþl;
eGaynUvGnusasn_faPaKryénsIum:g;Edl)anbEnßmRtUvesIµnwg b£ FMCag
ICL  . RbsinebImannUvPaBEdlGacekItmanNamYyEdlfa sMPar³
EdlRtUv)aneFIVeGaymanlMnwgBMumanlkçN³l¥eT ]TahrN_sMPar³
EdlekIteLIg BIGMeBIénePIøgEdlswkedayGakasFatuenAeBlenaH kar
eFIVBiesaFn_RKYs ICL (NITRR (1984)) KWKYrEtRtUv)aneRCIserIs .
kñúgkarBiesaFn_enH l,aykMeTcfµRtUv)ankinkMeTcCaemSAedImI,beBa©j
Er:dI\dæskmµ ehIysMNakdITaMgGs;RtUv)ansakl,g .
PaBCab;lab;yUrénl,ayeFIVeGaymanlMnwgEdlbMeBj eTAtam
nwgtMr UvkarénPaBrwgmaMsMrab;RsTab;Cak;lak;NamYy KYrRtUvEt
)anvaytémøpgEdr . l,ayplitGMBIsMPar³KuNPaBl¥ EdleKarBeTA
tamtMrUvkarGb,brmaéntarag 7>3 Gacsnµt;)anfaCab;lab;)anyUr
RbsinebIvacas; sMerc)annUvPaBrwgmaMEdl)aneRKag. l,ayplit
ecjBIsMPar³déTeTot RtUvEtRtYtBinitüedayeRbIBiesaFn_be)alesIm-
s¶Üt(ASTM(1987)) Edlpþl;eGaynUv snÞsSn_d¾l¥énPaBTMngnwg
ekItmanEdlfa sMPar³eeFIVeGaymanlMnwg nwgrkSa)annUvPaBrwgmaMRKb;
RKan;kñúg Gayukalrbs;vaenAkñúgkMral (Paige-Greenetal(1990))
. CaFmµtaeRKOgsMPar³eFIVeGaymanlMnwgbEnßmeTotRtUv)andak;bBa©Úl
edImI,KitKUrBicarNaGMBIPaBERbRbYlkñúgl,ay EdlekItmaneLIgenA
kardæan . RbsinebIkarRtYtBinitüRtUv)aneFIVeLIgeTAelIRbtibtþikar
sagsg; eRKOgsMPar³eFI VeGaymanlMnwgbEnßmEtmYyPaKry KW
smlµm RKb;RKan;sMrab;eKalbMNgenH  .

7>4>2 karerobcMl,ayKMrU
cMNuHsMeNImRbesIrbMput ehIynigdg;sIuets¶ÜtGtibrmaén  l,aydI
bUkrYmnigeRKOgeFIVeGaymanlMnwgRtUv)ankMNt; edayGnuelameTA
tamniyamGg;eKøs 1924¬1990¦ kñúgkar bEnßmsIum:g; 2/4/ 6 nig 8
PaKry . vtßúKMrUTaMgenHRtUvEtbgðab;eGay)anqab;rh½senAeBlEdl
layrYcehIy . karBnüaeBl ryHeBlBIrem:agCabnþbnÞab;EdlekItman
kñúgkarGnuvtþ nig bMlas;bþÚr EdlekItmankñúgcenøaHeBlénkarlay
sMPar³nwgbgáreGaymankarpøas;bþÚrenAkñúglkçN³carwkbgðab;rbs;va .
edImI,kMNt;nUvPaBgayERbRbYlénsMPar³eFIVeGaymanlMnwg sMrab;
BnüaeBlkñúgkarbgðab; karsakl,gmYyRbePTepSg eTotRtUvEteFIVeLIg
eRkayryHeBlBIrem:agEdl)anknøgeTAKitBI eBlbBa©b;énkarlay .
sMNak;dIsMrab;BiesaFn_rkPaBrwgmaMRtUv)anlayehIyTukry³
eBlBIrem:agmunnwgbgðab;eTAkñúgKIb 150 m>m enAdg;sIuets¶Üt Gtibrma
97PaKryEdlTTYl)an eRkayeBlBnüacMnYnBIrem:agRsedogKña
karBiesaFn_bgðab;tamniyamGg;eKøs ¬F¶n;¦ edayeCIgdMrI 4/5 KRk .
sMNak;dITaMglayenH RtUv)anEfrkSaeGayesIm²kñúgryH eBl7éf¶nig
RtaMTwkkñúgryHeBl7éf¶Gnuelam tamniyamGg;eKøs BS 1924 .

viFIBIrsMrab;karrkSaTuksMeNImRtUv)anBiBN’naenAkñúgniyam . viFIEdl
cUlcitþeRbICageKKWbiTP¢itsMNakenAkñúgRkmYn b:uEnþRbsinebIminGaceFIV
)aneKRtUvx©b;kñúghIVleGayCab;ENnrYc ehIydak;kñúgfg;)aøsIÞkbiTPi¢t
KMrUdIRtUvEtrkSaTukenAsItuNðPaB 25GSaes k ñ úgry³eBlEfrkSa
eGayesImnigkñ úgryHeBlRta MT wk .
enAeBldMNak;kalRtaMTwkRtUv)aneFIVrYcehIy sMNakdIRtUv)anbMEbk
PaBrwgmaMrbs;vaRtUv)anvas; ehIynigkar)a:n; RbmaNmYyRtUv)an
eFIVGMBIcMNuHsIum:g;EdlRtUvkaredImI,sMerc eGay)anPaBrwgmaMEdl
)aneRKag .
RbsinebIB um <smRsbminGacrk)anedIm I,plitvtß úK Mr UCaK IbeT
enaHsIuLaMg TMhM 200m>m X 100 m>m 115/5m>m X  105m>m b£
127m>m X 152 m>m GacnwgRtUv)aneRbIR)as; ehIylT§plRtUv
KuNnwgktþaEktMrUvdUcxageRkamedImI,KNnarknUvPaBrwgmaMEdlesIµKña
eTAnwgPaBrwgmaMénKMrUBiesaFn_CaKIb .

RbePTsMNak ktþaEktMrUv
Ggát;p©it 200m>m X 100m>m 1/25
Ggátp©it 115/5m>m X 105m>m 1/04
Ggátp©it 127m>m X 152m>m 0/96

viFIm:üageTot PaBrwgmaMéndI)atRKwHfñl;EdleFIVeGaymanlMnwg GacRtUv
)anvas;edaykarBiesaFn_ CBR eRkayryHeBl 7éf¶énkarrkSaTuk
eGayesImnigryH 7éf¶RtaMTwk . PaBrwgmaMGb,brma 70 CBR
RtUv)aneGayCaGnusasn_ .
enAeBlsarFatu)a øsI Þkrbs;dIeFI VeGaylM)akedImI,bukeGaym:dæ
niglayeGaysBVCamYynwgsIum:g;bUkenaH smtßPaBeFIVkarbs;dIGac
eFIVeGayRbesIreLIgedayeFIVRbRBwtiþkmµdICamun CamYynwg kMe)ar 2 eTA
3 PaKry edaybgðab;l,ayy:agRsal² nig Tukl,ayecal
ryHeBl 24em:ag . sMPar³RtUv)anbukeGay m:dæsaCafIµeLIgvij
ehIynigeFIVeGaymanlMnwgCamYysIum:g; . RbsinebIviFIenHRtUv)aneRbI
nitiv iFIeRKagrbs;mnI ÞrBiesaFn_ RtUvpøas;bþ Úr edImI,bBa© ÚltMNak;
kalRbRBwtiþkmµCamun munnwgeFIVkarBiesaFn_dUc)anBiBN’naxagelI.
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7>5 kareFIVeGaymanlMnwgCamYynwgkMe)ar
7>5>1 lkçN³sm,t i þs MPar ³ EdleF I V eGayman
lMnwgCamYykMe)ar
kalNakMe)arRtUv)anbEnßmeTAelI sarFatu)aøsIÞkdMbUgva Flocculate
dI\dæehIynigkat;bnßysnÞsSsarFatu)aøsIÞky:ageRcIn . karkat;
bnßyénsarFatu)øasIÞk KWCaeBlevlaEdlBwgBak;eTAnwgryHeBl
GaTitüdMbUg nigman\T§iBlkñúgkarbegIáncMNuHsMeNImRbesIrbMput
ehIynigbnßydg;sIuets¶ÜtGtibrmakñúgkarbgðab; . dUecñHlkçN³crik
énkarbgðab;mankarpøas;bþÚrCad¾rab CamYynwgeBlevla ehIykarBnüa
eBlkñúgkarbgðab;bgáreGaymankarfycuHdg;sIuet ehIyEdlCa
lT§plFøak;cuHnUvPaBrwgmaMnigPaBCab;lab;)anyUr . smtßPaBGac
eFI Vkar)anrbs;dIk¾mankarRbesIreLIgpgEdr enAeBldIkøayCa
cMENkEdlgaynwgbMEbk)an. RbsinebIbrimaNkMe)arEdl bEnßmelIs
ICL enaHsMPar³eFIVeGaymanlMnwg nwgkøayCasMPar³minEmn)aøsIÞk
b£man)øasIÞkticEtb:ueNÑaH .

TaMgRbtikmµpøas;bþÚrGIuy:ug (ion) nigkarplitsMPar³manCatisIum:g;
begIánPaBnwgnrnigkat;bnßykarpøas;bþÚrTMhM enAxagkñúg smasPaK
cMEnkdI\dæ . vaminEmnCaerOgminFmµtasMrab;kar eLIge)a:gEdlRtUv
kat;bnßy BI 7 b£ 8 PaKrydl; 0/1 PaKryedaykarbEnßmkMe)ar .
Rbtikmµpøas;bþÚrGIuy:ug (ion) ekIteLIgy:agqab;rh½sehIyGacbegáIn
CBR énsMPar³manCatidI\dæedayktþaBIrb£bI .
karplitsMPar³manCatisI um:g; GacbnþsMrab;db;qañ M b£ eRcInCag
b:uEnþPaBrwgmaMEdlcMerInlUtlas; nwgRtUvrgGnuPaBedaysMPar³
nigbrisßan . m:UDulLas;GIuLasIÞc (elastic modulus) beBa©jnUv
Gkb,kir iyaRsedogKñaeTAnwgPaBrwgmaM nig bnþekIneLIgsMrab;
ryHeBlCaeRcInqñaM . enAcenøaHGayuBImYyEx ehIynig BIreTAbIqñaM
vaGacmankarekIneLIgbYndgenAkñúgm:UDulLas;GIuLasIÞc .

7>5>2 RbePTkMe)ar
sNæankMe)arFmµtaEdleKlk;dUrsMrab;eRbIR)as;kñ úgkareFI VeGay
manlMnwgCamYynwgkMe)arKWfµkMe)arEdlCb;Twk)anl¥ ¬rlaykñúgTwk¦
Ca (OH)2) b:uEnþkMe)arm:UNUhIuRkatdULÚmITIk (Monohydrated
dolomitic) Ca(OH)2 MgO hkMe)arkal;sIuTIk (Cacitic)CaO nigkM
e)ardULÚmITIk (dolomitic) CaO, MgO k¾RtUv)aneRbIR)as;pgEdr .

cMeBaHkMe)arEdlCb;Twk)anl¥ PaKeRcInCakMe)aresrIEdlkMNt;fa
CakMe)arGuksIut nigCakMe)arGuIRdUsIut EdlvaminpSM ‘CamYynwgFat
udéTeTot RtUv)anbgðajfaCakMe)arGIuRdUsIut . niyamGg;eKøs 890
tMr Uvkarn Uvf µ k Me)aresrIGb,brma ehIynigcMNuHm:aej:sI uy:a
(CaO+MgO) cMnYn 65PaKry .

kMe)arpug ¬kMe)arrlayqab;rh½s¦ (Quicklime) mandg;sIuetCadMu
x<s;CagkMe)arCb;Twk ehIyvaGacRtUv)anplitCakMeTcfµTMhMepSg² .
vamanFUlIticCagkMe)arCb;Twk b:uEnþFUlIenHmaneRKaHfñak;xøaMgNas;
ehIyRtUvkarBarsuvtß iPaBy:agtwgr wgsuvtß iPaBy:agtwgr wgsuvtß iPaBy:agtwgr wgsuvtß iPaBy:agtwgr wgsuvtß iPaBy:agtwgr wgCaca M)ac ; kalNa
vaRtUv)anykmkeRbI . cMeBaHkMe)arpug niyamGg;eKøs890
tMrUvkarnUvkMe)aresrI Gb,brma nigcMNuHm:aej:s:üa (CaO+MgO)
cMnYn85PaKry .
kMe)arpug (Quicklime) KWCaeRKOgeFIVeGaymanlMnwgd¾RbesIrbMput
RbsinebIsMPar³esImxøaMg . kalNavaeTAb:HCamYydIesIm kMe)ar

pugenHRsUbykbrimaNTwkeRcInenAeBlEdlvarlay . dMeNIrkarenH
KWplitkMedAxageRkA ehIykMedAEdlplitedIrtY CaPñak;garsMgYtbEnßm
eTotsMrab;dI . karRbmUlykTwknigkarbegáInEdnkMnt;)aøsIÞkbgáeGay
mankarekIneLIgy:agqab; nig y:ageRcIneTAelIPaBrwgmaM ehIynigPaB
GaceFIVcracr)anénsMPar³TTwk .
kñúgtMbn;CaeRcInénBiPBelak kMe)arRtUv)anplitkñúgRTg;RTaytUc
cab;taMgBIrab;ryqñaMmkehIy edImI,eFIV)ayGr nigkMe)arlabsMrab;
GaKarFM² . RbePTxus²KñaénLRtUv)aneRbI ehIyPaKeRcIn eXIjfa
manRbsiT§PaB . kasakl,gRtUv)anGnuvtþeFIVeLIgeday TRRL
kñúgRbeTs (Ghana) (Ellis (1974)) edImI,kMNt;lT§plEdlGac
sMerc)anBILtUc² ehIynigvaytémøPaB smRsbénkMe)arEdl)an
eFIVeLIgedayBMumankarRtYtBinitüdMeNIr karénkareFIVGaCIvkmµsMrab;kar
eFIVdIeGaymanlMnwg . cMnYnLtUc²CaeRcIn RtUv)aneRbIedImI,plitkMe)ar
sMrab;RsTab;eFIVeGaymanlMnwg kñúgKMeragpøÚvFM² .
7>5>3> kareRCIsykcMNuHkMe)ar
TMrg;karsMrab;eRCIsykcMNuHkMe)arRbRBwtþtamCMhanEdl)aneRbIsMrab;
eRCIsykcMNuHsIum:g;ehIydUecñHRtUv)anGnuvtþedayGnuelamtam
niyamGg;eKøs 1924 ¬1990¦ . ryHeBlrkSaTuksMrab;sMPar³
EdleFIVeGaymanlMnwgCamYynwgkMe)arKW21éf¶ sMrab;karrkSasMeNIm
nigbnþedayRtaMTwkcMnYn 7éf¶eTot .
kñúgRbeTsRtUBikb£Cab;RtUBik sMNakRtUvrkSaTukenAsItuNðPaB  25 oC
EdlesIÞEtdUcsItuNðPaBxageRkA . karEfrkSaEdlbegIánsnÞúH enA
sItuNðPaB x<s;minRtUv)aneGayGnusasn_eLIyBIeRBaH TMnak;TMng
CamYy nwgkarEfrkSasMeNImFmµtaenAsItuNðPaB Rbhak;RbEhl
sItuNðPaBxageRkAGacxusKñaBIdImYyeTAdImYyeTot . enAsItuNðPaB
x<s; plitplRbtikmµ Edl)ankekItLIgedaykMe)ar nigRbtikrsuIlIkar
(Silica) enAkñúgdIGacxusKñaRsLH BIplitplRbtikmµEdlkekIteLIg
enAsItuNðPaBxageRkA .
7>6> b:UsðÚLan (Pozzolands)
RbPBcMbgmYyénb:UsðÚLanKWCaemSAepHeRbg\nÞn³ (PFA) RbmUl)an
BIqñaMgénsßanIyGKIÁsnIedIredaykardutFüÚg .
CaFmµtaemSAepHeRbg\nÞn³ (PFA) RtUv)anlayCamYykMe)arkñúg
smamaRtkMe)ar 1 nigemSAepH A enH 3 b£4dgb:uEnþGRta 1eTA2
rhUtdl; 1eTA 10 RtUv)aneRbI . cMnYnsmamaRtGaRs½yeTAelI
RbtikmµénemSAepHehIrBiessNamYyEdlERbRbYly:ageRcIn BIRbPB
mYyeTARbPBmYyeTot . RsTab;EdleFIVRbRBwtþikmµCamYynwgkMe)arnig
epHehIrmankarRbtibtþiRsedog KñaeTAnwgRsTab;EdleFIVRbRBwtþkmµ
CamYynwgsIum:g;Edl)ansagsg;BIsMPar³kMeTcfµdUcKña . l,aycug
eRkayRtUvEteRCIsyk eRkayeBlkarsakl,genAmnÞIrBiesaFn_
CabnþbnÞab;RtUv)anGnuvtþeRkayryHeBl21éf¶énkarEfrkSasMeNIm
nig RtaMTwk7éf¶edImI,kMNt;GRtaRbesIrbMputénkMe)areTAnwgepHehIr
ehIynigcMNuHkMe)arEdlRbesIrbMput ¬KitPaKryéndIs¶Üt¦ .
enAkñúgRbeTsRtUBIkCaeRcIn manbrimaNkakGMeBAy:ageRcIn ¬kaksMNl;
sésqµarenAkñúgedImGMeBAEdleKekob ¦ nig GgáamBIRKab;RsUv . rbs;
TaMgBIrenHsMbUrCatisIulIka . kalNaeKdutepH rbs;vamanbrimaN
sIulIkaeRcInKYrsmEdlKµanrUbrag BitR)akd EdlmanRbtikmµCamYy
kMe)ar (Cook nig Sunwanvitaya (1982), Mehta (1979)) .
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l,ayfµkMe)arnigepHGgáamTTYl)anPaBrwgmaMqab;rh½skñúgdMNak;
kalEfrkSasMeNImBIdMbUg b:uEnþPaBrwgmaMtictYcbEnßmeTotRtUvTTYl
)aneRkay28éf¶énkarEfrkSasMeNIm . PaBrwgmaMryHeBlEvg
GaRs½yeTAelIPaBnwgnrénsarFatuCb;Twk rbs;kMe)arsIulIkat .
enAeRkamlkçx½NÐCaklak;xøHkarRCabénfµkMe)arGacekIteLIg
ehIyCayfaehtuPaBrwgmaMGackat;bnßyb:uEnþvtþmankMe)arEdlelIs
¬k Me)aresr I¦GaceF I V eGaymanlMn wgn UvsarFat uCb ;T wkrbs;
kMe)arsIulIkat . l,ayfµkMe)arnigepHGgáam kñúgsmamaRt 2³3
KWmansPaBnwgnbMput nigmanPaBrwmaMx<s;bMput b:uEnþPaBCab;lab;
eRbI)anyUrGacRtUv)aneFIVeGayRbesIreLIg edaybegIáncMNuHkMe)ar
eGay)anl,ay 1³1 .

7>7 karsagsg;
7>7>1 viFIsaRsþTUeTA

karsagsg;RsTab;eFI VeGaymanlMnwgRbRBwtþtamTMrg;kardUcKña
eTaHCaPñak;gareFIVeGaymanlMnwgenaH CasIum:g; CakMe)ar b£ Cal,ay
kMe)arb:UsðÚLan . eRkayeBlEdlépÞrbs;RsTab;RtUv)aneFIVRTg;RTay
rYcehIyeRKOgeFIVeGaymanlMnwgRtUv)anBRgay ehIybnÞab;mkRtUv)an
laytamRsTab; . brimaNTwkRKb;RKan; RtUv)ancak;bEnßmedIm,IeqøIy
tbeTAtamtMrUvkarénkarbgðab;ehIy sMPar³RtUvlaysaeLIgvijmþg
eTot . RsTab;enHRtUv)an bgðab;eGay)anqab;bMputtamGaceFIVeTA)an
eFIVeGayesIµ kinsacuHsaeLIg ehIybnÞab;mkEfrkSasMeNIm . plén
RbtibtiþkarnImYy²kñúgKMeragbøg;nigkarRbtibtiþénkMralRtUv)an BiPakSa
xageRkamenH .
karBRgayeRKOgeFI VeGaymanlMnwg³karBRgayeRKOgeFI VeGaymanlMnwg³karBRgayeRKOgeFI VeGaymanlMnwg³karBRgayeRKOgeFI VeGaymanlMnwg³karBRgayeRKOgeFI VeGaymanlMnwg³ eRKOgeFI VeGaymanlMnwg
GacRtUv)anBRgayedayédedaydak;karugtam {cMNuc²} enAcenøaH
Edl)ankMNt;TukCamun bMEbkkarugehIybnÞab;mk ras;eRKOgeFIVeGay
manlMnwgelIépÞeGay)anesµI . fµkMe)armanmaDdg;suIetticCag
sIum:g;y:ageRcInehIyvaGacsMerceFIV eTA)anedImI,TTYl )annUvkar
EbgEckesµIKañl¥edayéd . viFIm:üagvijeTot m:asIunBRgayGacRtUv)an
eRbIedaymannaLikarvas; nUvbrimaNtMrUvkaréneRKOgeFIVeGayman
lMnwgenAelIépÞ .
karlay ³ brikçalayd¾maMmankMlaMgsmRsbsMrab;RsTab;kMral
EdlkMBugbnþeFIV KWGacbukdIeGaym:dæ niglayRcbUkKñaCamYyeRKOg
eFIVeGaymanlMnwg nigCamYyTwk . RbsiT§PaBd¾elIslb;énm:asIun
TaMgenHKWeFIVRbtibtiþkarkñúgmYydanEdl GaceGayRsTab;kMralpøÚv
RtUv)anbgðab;y:agelOnehIykat;bnßynUvkar)at;bg;dg;sIuet nigPaB
rwgmaMEdlbgáeLIgeday karBnüaeBlNamYyenAkñúgkarbgðab; .
m:asIuneRcIndan RtUv)anpþl;CalT§plCaTIKab;citþRbsinebIbeNþay
kMralEdlkMBugeFIV minmanlkçN³EvgelIslb;eBk ehIynigkMNat;
kMralnImYy² GacRtUv)anbnþeFIVkñúgeBlevlaEdlGacTTYlyk)an .
Rtak;T½r ekor RtUv)aneRbIsMrab;laysMPar³eFIVeGaymanlMnwg b:uEnþ
vaBMumanRbsiT§iPaBsMrab;bMEbkeGaym:dænUvsMPar³s¥itehIy nigcMnYn
danCaeRcIn RtUv)antMrUvCacaM)ac;munnwgKuNPaBl,ayGacTTYl
yk)an . dUecñHehIym:asIunTaMgenHKWmanlkçN³yWt ehIyKYrEt
RtUv)anBicarNasMrab;kMralEdleFIVeGaymanlMnwgCamYynwgkMe)arb:ueNÑaH
BIeRBaHEtlT§PaBEdlGaceFIVkar)and¾FMeFgénsMPar³EdleFIVeGayman
lMnwgCamYykMe)ar ehIyniglT§plénkarsayPayrbs; kMe)artam
ryHkarrYmpSMKñaéndI ( Stocker (1972)).

eRKOgcRklayTukmunpþl;nUvlT§PaB énkarRtYtBinitüd¾l¥Cagkar
BRgay nigkarlayenAnwgkEnøgRbsinebIfaeRKOgcRk  KWenACit
kardæanRKb;RKan;edImI,CMnH)annUvbBaðaEdlGacekItman bgáedaykar
BnüaeBlkñúgkarpÁt;pÁg; . Cajwkjab;kareFIVEbbenH GacRtUv)anbgðaj
nUvehtuplRtwmRtUvedayma:CIn (Margin) suvtþiPaBman kMritTabeTAelI
cMNuHeRKOgeFIVeGaymanlMnwg nigkMras;RsTab; kMralCaeKaledAEdl
GacekItman .

karbg ðab ; ³  RsTab;EdleFIVeGaymanlMnwgRtUvEt)anbgðab;
eGay)anqab;tamEdlGaceFIVeTA)aneRkayeBlkarlay RtUv)an
bBa©b; edImI,eGayskþanuBlénPaBrwgmaMeBjelj GacTTYldwg)an
ehIynigdg;sIuetGacsMerc)anedayBuM)ac; sgát;sMPar³elIshYs
enaHeT . RbsinebIRsTab;RtUv)ansgát;hYseBképÞrabkat;dac;BIKña
n wgkekIt manenACitEpñkxagelIénRsTab;
ehIynigkarxUcmuneBlkMNt;enAtam beNþayépÞrabnwgTMng ekIt
manCaBiesskalNaRsTab;enaHRtUv)an RkalRKbedayépÞRkal .
karsagsg;CaRsTab;eRc InCan;³karsagsg;CaRsTab;eRc InCan;³karsagsg;CaRsTab;eRc InCan;³karsagsg;CaRsTab;eRc InCan;³karsagsg;CaRsTab;eRc InCan;³ kalNakarelIkCaBIr
b£eRc InCan;Rt Uv)antMr UveGay edIm I,sagsg; RsTab;Rkas;
eFI VG MB IsMPar³eFI V eGaymanlMn wg eKRtUvykcit þT ukdak;
karBarnUvc MehHFüÚg enAépÞCan ;xageRkamRsTab;elI .
vamansar³sMxan;x øa Mg Nas;EdlfaeRKOgeFI VeGaymanlMn wg
RtUv)anlayeGay)ansBVeBj CMerAkñ úgRsTab;n Im Yy² .
bnÞHexSayénRbePTNamYyGacbgá eGaymankarsgát;hYsnig
karxUcRsTab;elImuneBlkMNt;Edl eFI VeGayxUcKuNPaB
EpñkxageRkameTot .
CaTUeTA kMras;énkarelIk km<s;minRtUvFMCag 200m>m b£ticCag
100m>m eT .
RtUvykcit þT uk dak;ed Im I,kat;bnßydg;sI uetCMralkñ úgRsTab;
B IeRBaHsMPar³RCabTwkenA EpñkxageRkaménRsTab;
eFI V eGayvar wtEtgayeTACacMehHFüÚg cab;B I xageRkam.
RbsinebIca M)ac ;RsTab;mYy RtUvEt)anbgðab;CaBIrc MENk
edImI,eFIVeGay)atxageRkam manlkçN³RCabTwktictYc .
Rbtibtþikarbgðab;RtUvEtbBa©b;rvagBIrem:ag ehIyRbEvgbeNþaypøÚv
EdlRtUveFIVkñúgeBlNamYyKWRtUvEttMrUvy:agNaedImI,eGaykarbgðab;
enHGacsMerceTA)an .
karEfrkSasMeNIm³karEfrkSasMeNIm³karEfrkSasMeNIm³karEfrkSasMeNIm³karEfrkSasMeNIm³ karEfrkSasMeNImeGay)anRtwmRtUv
mansar³sMxan;xøaMg Nas;sMrab;mUlehtu dUcxageRkam³
• vaeFIVeGayR)akdfasMeNImRKb;RKan;RtUv)anrkSaTukkñúg

RsTab;edImI,eGayeRKOgeFIVeGaymanlMnwgGacbnþCb;Twk .
• vakat;bnßykarrYmsiVt
• vakat;bnßyhaniP½yéncMehHFüÚgcab;BIRsTab;xagelI .

enAkñúgFatuGakasekþAnigs¶Üt karcaM)ac;sMrab;EfrkSa sMeNImeGayl¥
mansar³sMxan;xøaMgNas;b: uEnþkarkarBar sMeNImkMueGay)at;bg;
mankarlM)ak . RbsinebIépÞRtUv)an)aj;TwkCanic©kal ehIynigrkSaTuk
eGayenAesImyb;éf¶ cMNuHsMeNImenAkñúgcMENksMxan;énRsTab;
nwgsißtenAnwgn b:uEnþRbtibtþikarenHRbEhlRtUvRCabecjnUveRKOg
eFIVeGaymanlMnwgBIcMENkxagelIénRsTab;enaH . RbsinebIRbtibtiþ
kar)aj;eRsacenaHeFIVCatMNak;² ehIyépÞRtUv)ans¶ÜtBIeBlmYyeTA
eBlmYy ¬CakarekItmanCaFmµta kalNaviFIenHRtUv)aneRbI¦
karEfrkSasMeNImnwg BMumanRbsiT§PaBTaMgRsugeT .
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kar)aj;eRsac GacCaRbB½n§EfrkSasMeNImd¾manRbsiT§PaBxøaMgNas;
RbsinebIRsTab;xSac;kMras; 30 eTA 40m>m RtUv)anBRgayCamun
enAelIRsTab;eFIVeGaymanlMnwgenaH . RbsinebI RsTab;xSac;RtUv)an
eFIVcMnYnCMuénxYbEdl)aj;kñúgmYyéf¶Gac kat;bnßy nig mankarsnSM
)anbrimaNTwkEdleRbIy:ageRcIn . 7éf¶eRkaymkxSac;RtUvEte)as
ykecjehIyépÞn wgRtUvlab CamYynwgb‘ ÍT ImkMr wtkat;bnßy
manPaBs¥itTab .
viFIEfrkSasMeNImmü:agvijeTotKWdMbUgRtUveRbITwk)aj;tic² bnÞab;mk
eRsacb‘ ÍTUmkat;bnßys¥itGn§ wldUcCa MC 300 b£k¾etlUTka
EdlkkrwgyWt²k¾)an . BMumanetlUTkaNamYyén etlUTkaTaMgGs;enH
nwgRCabcUleTAkñúgépÞénRsTab;eFIVeGay manlMnwgy:ageBjelj
eLIy ehIynwgbnSl;nUvb‘ÍTUmdUcCahIVs edImI,edIrtYCaPñasEfrkSa
sMeNIm .
vaCakarcaM)ac;Edlfaral;cracrRtUv)anhamebIkbrelIPñasenaHry³eBl
7éf¶ .eRkayryHeBlenaH EdlelIsxøH²GacRtUv)anCb;ecj
edaydak;xSac;elIépÞenaH . fñaMlabminGacbMerIkarCaPñasEfrkSa
sMeNImeT . karRsavRCav )anbgðajfa karlabenHRCabcUly:ageRCA
eTAkñúgRsTab; ehIyb‘ÍTUmminRKb;RKan; RtUvenACab;eliépÞ edIm,Ipþl;nUv
hIVlbnþbnÞab;eTot (Bofinger et al (1978)) .
7>7>2 karRtYtBinitüPaBrYmsVit nigsñameRbHCH

RtLb;mkvij
BMumanviFIsamBaØNamYybgáarPaBrYmsiVt sñameRbHEdlekItmankñúg
RsTab;eFI VeGaymanlMnwgeT . eTaHCay:agNak¾edayKMeragbøg;
n igbec©keTsksag GacRtUv)aneFV IeLIgRtUvtameebobxøH
edImI,lubbM)at;nUvbBaðaenH .
PaBrYmsiVt CaBiesskñúgsMPar³eFIVeGaymanlMnwgedaysIum:g; RtUv)an
bgðaj (Bofinger et al(1978)) fa)anTTYlrgnUv\T§iBl eday³

• kar)at;bg;TwkCaBiess enAeBlEfrkSasMeNImdMbUg
• cMNuHsIum:g;
• dg;sIuet énsMPar³Edl)anbgðab;
• viFIbgðab;
• cMNuHsMeNImkñ úgeBleFI VRbRBwt þkmµCamunrbs;sMPar³

EdlRtUveFIVeGaymanlMnwg .
karEfrkSasMeNIm)anRtwmRtUvCakarcaM)ac;Nas; vaminRKan;EtsMrab;
EfrkSanUvGMeBICb;Twkb:ueNÑaHb:uEnþk¾edImI,kat;bnßykarpøas;bþÚrTMhM
xagkñúgRsTab;pgEdr . ryHeBlEfrkSasMeNIm dMbUgkan;EtEvg eFIV
eGay)ankarrYmsiVtkan;EttUc enAeBlRsTab;RtUvs¶ÜtCabnþbnÞab; .
kalNaRsTab;s¶ÜtCayfa ehtuPaBrwgmaM EdlekIneLIgcUlrYmCamYy
nwgcMNuHeRKOgeFIVeGaymanlMnwgd¾x<s; ehIynwgbNþal eGaysñam
eRbHekItmaneLIgenAKMlatEdlekIneLIgnigmanTTwgFM . CamYynwg
cMNuHsIum:g;Tab sñameRbHrYmsiVitekIteLIgtam KMlatEdlkat;bnßy
ehIysMPar³ nwgqab;eRbHEbkeRcInCageRkam cracrBIeRBaHEtPaBrwgmaM
rbs;vaRtUv)ankat;bnßy . PaBGacnwg ekItmaneLIgnUvsñameRbHl¥it²
Ta MgenaHEdlqø úHbBa ©a Mg tamryHépÞRkalRtUv)ankat;bnßy

b:uEnþRsTab;EdleFIVeGay manlMnwgxøÜnÉgnwgmansPaBTn;exSay
ehIynigmanPaBCab;lab;tic .
edIm I,eGayRsTab;k Mralpø Úv manPaBr wgma M
n igCab;lab;eRbI)anyUrGtibrma CaFmµtasMPar³
RtUv)anbgðab;eGaydl;dg;suIetGtibrmaEdlGacsMerc)an . eTaHCa
y:agNak¾eday sMPar³EdleFIVeGaymanlMnwgmYycMnYn enAeBl
xøHeKmankarlM)akedImI,sMerc)annUvniyambgðab;Fmµta ehIykarxitxM
BüayambegáInNamYyenAkñúgkarbgðab; edImI,eGaysMerc )anniyam
TaMgenH GacnwgmanplRbqaMgbgáeFIVeGayépÞrab dac;ecjenAkñúgépÞ
énRsTab; b£begIánkarrYmsiVt EdlekItman CaeRkayeTot edaysar
dg;sIuetrbs;vaRtUv)anekIneLIg . RbsinebIvaEsþgeGayeXIjmankar
lM)aknwgsMerc)an nUvdg;sIuetCaeKaledAenaH cMNuHeRKOgeFIVeGay
manlMnwgd¾x<s; KYrRtUvEt)anykmkBicarNa edImI,eGayPaBrwgmaM
RKb;RKan; nig RsTab;Cab;lab;eRbI)anyUrGacRtUv)aneFIVenAdg;sIuet
TabCag .
karsakl,genAmnÞIrBiesaFn_ )anbgðajfasMNakdIEdl bgðab;eday
bnÞúkb:HTgiÁc karrYmsiVtmanlkçN³eRcInCagsMNak dIEdlbgðab;eday
bnÞúksþaTwkb¤Rc)ac; . enATINasñameRbHCHRtLb;vijTMngCamanbBaða
dUecñHeKRtUv)aneGayGnusasn_fa RsTab;enaHRtUvEt)anbgðab; niwgrULÚ
mankg;ekAs‘UeRbIxül; CaCagbgðab;niwgrULÚRbePTtRnMþ .

bBaðarYmsiVtenAkñúgRKYsmansarFatu)aøsIÞkGacRtUv)ankat;bnßyy:ag
eRcIn RbsinebIRKYss¶ÜtRtUv)aneRbIehIysMNg;TaMgmUl RtUv)anbBa©b;
kñúgrvagBIrem:ag TwkRtUv)anbEnßmy:agyWt² tamEdlGaceFIV)an
kñúgryHeBlRbtibtþikarlay . CaTUeTAeKminGaceRbIRKYsenAkñúg
lkçx½NÐs¶ÜtTaMgRsugeT b:uEnþcMNuHsMeNIm dMbUgkan;EtTab ehIy
nigkarlaynigkarbgðab;kan;Et)anqab;rh½s karrYmsiVtEdlman
lkçN³TajeGaytwgEdlekItmanCaeRkay nwgkan;EttUc .
edayTTYlsÁal;fa sñameRbHrYmsiVtxøHminGaceCosvag)an enAkñúg
RsTab;eFIVeGaymanlMnwgviFIEdlmanRbsiTi§PaBCag eKsMrab;bgáar
sñameRbHrYmsiVtBIkarCHRtLb;mkvijtam ryHépÞRkalb‘ÍTUmenaH KWRtUv
RKbRsTab;sIum:g;CamYynwgkMras; d¾eRcInénsMPar³RKab;tUc² . enHCa
TsSn³viC¢aKMeragkñúgtaragEdl dak;elx 23/ 4/ nig 6 kñúgCMBUk 10 .
enAeBlsMPar³EdlP¢ab; edaysIum:g;RtUv)aneRbIeFIVCa RKwHfñl;¬tarag8¦
épÞRkalEdlERbRbYl)andUcCa épÞRkalBIrCan; RtUv)anpþl;Ca
Gnusasn_ . bTBiesaFn_kñúgRbeTsmYycMnYn)an bgðajfaépÞRkal
bnþEfmeTotEdl)anGnuvtþeFIVeRkay 2-3qñaM GacbiTP¢itsñameRbH
mYyEpñk b£ TaMgRsugEdlekItmanCaxageRkay CaBiessenATINaEdl
kMe)arRtUv)aneRbIeFIVCaPñak;gareFIVeGaymanlMnwg .
7>7>3> cMehHFüÚg
RbsinebIsMPar³eFIVeGaymanlMnwg edaysIum:g; b£kMe)arRtUv)andak;
eGayRtUvxül; plitplCb;Twk GaceFIVRbtikmµCamYy FüÚgDIGuksIut
edayehtuenaHmankarkat;bnßyPaBrwgmaM rbs;sMPar³CamFüm cMnYn
40PaKry énkMlaMgsgát; EdlGnuBaØateGay (Paige-Gree et al
(1990)) . Rbtikmµ enHRtUv)anrYmpSMKñaCamYykarfycuH pH
rbs;sMPar³ BIcMnYneRcIn Cag 12 eTARbEhl 8/5 . vtþman
ehIynigCMerAéncMehHFüÚgGac rkeXIjedaykarBiesaFn_ pH
énRsTab;EdleFIVeGayman lMnwgCamYysuCnakr ehVNUlhVtaELn



33

(Phenolphthalein) ehIyBinitüemIlvtþmanFüÚgCamYyGasIut
hIuRdUkø½rrIk (Hydrochloric)  (Netterberg (1984)) . karcg¥úlbgðaj
d¾smehtuplfa etIsMPar³EdlkMBg;EtRtUv)aneFIVeGaymanlMnwg
nwgbgáeGayTTYlrgnUvcMehHFüÚgF¶n;F¶ry:agNaenaHGacRtUv)an
TTYlykBIkarBiesaFn_esIm b£ s¶Üt sMrab;PaBCab;lab;eRbI)anyUr
(Pige-Green et al (1990)) . karGnuvtþn_EfrkSasMeNIm)anl¥
dUc)anbBa¢ak;kñúgEpñk 7>7>1 KW CameFüa)ayd¾RbesIrsMrab;bgáar
n UvkarekItmancMehHFüÚgkñ úgRKwHf ñl; . haniP ½y
énkareFI V eGaymancMehH Fü ÚgGacRtUv)ankat;bnßyeday
eFIVkarRbugRby½tñCamundUcteTAenH³
eCosvagxYbesImb£s¶ÜtkñúgdMNak;kalEfrkSasMeNIm .

• RKbP ¢ it eGay)anqab ;b Mp uttamEdlGacs M e rc)an
edImI,bM)at;nUvkarekItmanFüÚgDIGuksIut .

• bgðab;eGay)anqab;BItMbUgtamEdlGacsMerc)an edImI,
begáIndg;sIuetehIynigkat;bnßyCMrabTwk .

• kat;bnßyPaBGacekItmansñameRbHCHRtLb;vij .
vaGacmankarRbqaMgKñaxøHrvagcMNucTaMgBIrcugeRkayenH dUecñH
ehIyRtUv ykcitþTukdak;RbugRby½tñedImI,kinRsTab;enaHmineGay
elIslubeBk .
kñúgkMlugeBlksagRtUvBiinitüemIlehIyRbsinebICMerAénsMPar³Edl
ekItCacMehHFüÚgmaneRcInCag 2 eTA 3 m>m RsTab;FüÚgenaH RtUv
RbmUl ykecjedaye)asnwgRcas;xøaMg²b£ekor ecjmunnwgkarRkal
épÞRtUv)anRbtibtiþ .
7>8 karRtYtBinitüKuNPaB
karRtYtBinitüKuNPaB kMritx<s;KWcaM)ac;Nas;kñúgkarplitsMPar³
EdleFIVeGaymanlMnwgedaysIum:g;b£kMe)ar dUcCamYynwg sMPar³TaMgGs;
epSgeTotEdleRbIkñúgkMralpøÚvfñl; b:uEnþmankkþaCaeRcInRtUvkarnUvkar
BicarNaCaBiess .

karsþúk nigkarelIkdak;eRKOgeFI VeGaymanlMnwg ³karsþúk nigkarelIkdak;eRKOgeFI VeGaymanlMnwg ³karsþúk nigkarelIkdak;eRKOgeFI VeGaymanlMnwg ³karsþúk nigkarelIkdak;eRKOgeFI VeGaymanlMnwg ³karsþúk nigkarelIkdak;eRKOgeFI VeGaymanlMnwg ³ RbsinebIEt
sIum:g; nigkMe)arminRtUv)anTukkñ úgXøaMgy:agRtwmRtUv nigeRbIkñ úg
sßanPaBlkçN³fµI²eTenaH KuNPaBénRsTab;kMralnwgRtUv)ankat;
bnßyy:ageRcIn . sIum:g;RtUvKrTukkñúgCMrkrwgmaMmineGay RtUvTwk
ehIykarugKrCaqñwmeGay)anENntamEdlGaceFIV)an . TVarnig
bg¥ÜcRtUvebIkCMhrEtenAeBlNaEdlcaM)ac;b:ueNÑaH . sIum:g;Edl)an
pÁt;pÁg;BIGñkplitmuneK RtUvEteRbImuneKpgEdr . eTaHCasIum:g;RtUv)an
eKrTuksmRsbk¾edaykar)at;bg;PaBrwgmaM niwgekItmandUcteTAenH ³

eRkayeBl 3Ex kat;bnßy 20°
eRkayeBl 6Ex kat;bnßy 30°
eRkayeBl1qñaM kat;bnßy 40°
eRkayeBl2qñaM kat;bnßy 50°

kMe)arRtUv)andak;kñúgkarrugbiTmat;Cit KrCaqñwmeGayENn nig sþúkTuk
enAeRkamKMrb b£y:agehacNas; edaysMBt;ekAs‘UEdlTwkminGac

RCabcUl)an . RbsinebIvaeTACaRbLak; b£esImeKGac eRbIvaCaeRKOg
bMeBjb:ueNÑaH. kMe)arEdl manGayucas;Cag 6Ex RtUvEte)aHecal .
karEbgEckeRKOgeFI VeGaymanlMnwg ³karEbgEckeRKOgeFI VeGaymanlMnwg ³karEbgEckeRKOgeFI VeGaymanlMnwg ³karEbgEckeRKOgeFI VeGaymanlMnwg ³karEbgEckeRKOgeFI VeGaymanlMnwg ³ eRkayeBlEdlRsTab;
mYy RtUv)andMeNIrkareFIVRtwmRtUvehIy y:agehacNas; sMNakdIcMnYn
20 RtUv)anykmksMrab;kMnt;nUvcMNuHeRKOgeFIV eGaymanlMnwg .
RbsiTi§PaBénkarlayKWGacTTYlyk)anRbsin ebIemKuNERbRbYl
tUcCag 30 PaKry .eKRtUvykcit þT ukdak;ya :gxa M øg
enAkñ úgkarksagRsTab;eRc InCan;ed Im, I eGayR)akdfakar
layd¾RtwmRtUvbnþeFIVenAkñúgCMerA TaMgmUlénRsTab; TaMgGs;     .
karebIkeGayeFIVcracr ³karebIkeGayeFIVcracr ³karebIkeGayeFIVcracr ³karebIkeGayeFIVcracr ³karebIkeGayeFIVcracr ³ karRsavRCavminRKb;RKan;RtUv)anGnuvtþ
edIm,IkMNt;plc,as;las;énkarebIkpøÚveGayeFIVcracrmunry³eBl
bBa©b;karEfrkSasMeNIm b: uEnþeKRtUv)anBicarNafakarGnuBaØat
eGayeFIVcracrenAelIkMralkñúgkMLúgBIréf¶dMbUgGacman KuNRbeyaCn_
sMrab;RsTab;eFIVeGaymanlMnwgxøHkñúglkç½NÐ EdlcracrBMu)anbgár
sañmenAelIépÞ   : ébtg   :  ehIycracrTaMgGs; RtUvQb;eFIVcracrcab;BI
cugéf¶TIBIr rhUtdl;ry³eBlmYy s)aþh_RtUv)anknøgeTA ( Williams
( 1986 )). kareFIVcracredayqab;rh½seBk manplRbhak;RbEhlKañ
eTAnwgplénkareFIVeGayeRbHEbkRsTab;Camunedaykinedayr:ULÚ
kñúgry³eBlmYyéf¶  b£  BIréf¶énkarsagsg;rbs;va b:uEnþkarkinedayr:ULÚ
RtUv)anniymcUlcitþ BIeRBaHvaFananUvkarkin )anesI µl¥énTTwg
pøÚvTaMgRsug    .
RsTab;kMralEdlRtUv)aneFIVeGayeRbHEbkCamun b£ eFIVcracr qab;BIdMbUg
RtUvEt)anGnuBaØateGayPaBrwgmaMGPivDÆ)anRKb;RKan; edIm,ITb;saát;
nUvkardac;ercrilcugEKménsañmeRbHEbknImYy²   muneBlEdl RsTab;
kMralRtUv)anebIkeGaycracreFIVdMeNIrCaTUeTA . PaBrwgmaMénbnÞH
rbs;RsTab;kMralTaMgenHKWRtUv)an bMpaøjRbkbedayRbsiTi§PaB ehIy
eK)aneGaynUvGnusasn_ fakareFIVcracrqab;BIdMbUg KWGacTTYl yk
)ansMrab;Et RsTab;kMralén)atRKiHsIum:g;RbePT CB2  Etb:ueNaÑH .
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8> sMPar³EdlPa¢b;edayb‘ÍTUm
CMBUkenHBiBN’naGMBIRbePTsMPar³EdllayCamYyb‘ÍTUmCaFmµta
sMedAeTAelIl,aylayTukCamun EdlRtUv)anplitkñúgeRKÓgcRk
layGasaVl;ehIyykeTARkalekAþ² .  karlayenAnwgkEnøgeTaH
CaeRbIbec©keTsBlkmµeRcIn  b£  eRKÓgcRkbMBak; edayma:sIunk¾eday
eKGaceRbIsMrab;eFIVRKwHfñl; sMrab;pøÚvfñl; manniyamTabb:uEnþviFIenH
CaTUeTAminRtUv)aneGayGnusasn_  nig  minRtUv)anBiPakSaBisaþrkñúg
CMBUkenHeT     .
8>1> smasPaKénl,aylay
kMeTcfµeRKImEdleRbI  eFIVl,aylayTukCamun  RtUvEteFIVeday bMEbkfµrwg
fµminswkricedayFatuGakas b£ k¾RKYsFmµCati . karkMritTMhMl,ay
kMeTcfµmanlkçN³RsedogKañeTAnwgkMrit TMhMxañtfµsMrab;RKwHfñl;Edr .
l,aykMeTcfµRtUvEtsa¥t  nig  minmandI\dæ nig dIsirIragÁ .   edIm,IeGay
TTYl)ankarcak;eRsH emkanic)anl¥nighab;l¥ RKab;fµRtUvEtmanrag
mMuRsYc nig minEmnbnÞHtUcesIþgeT . sMPar³EdlmanRbKMeRKIm KWRtUv
)ankar niymcUlcitþCageK  . RKYsRtUvEtbMEbk  edIm,IeFIVeGay)anya:g
ticNas;sañmmux)ak;BIr enAelIRKab;nImYy²  .   l,aykMeTcfµRtUvEt
rwgmaMRKb;RKan; edIm,IFn;nwg kar)ak;Ebkkñ úgry³eBllay nig
Rkalk¾dUcCaenAkñúgesva .  l,ay kMeTcfµEdldak;[TTYlrgcracrRtUv
EtFn; nwg sMNwkehIynigkar duHxat; . l,aykMeTcfµCb;TwkxaøMg
KWx¢Hxa¢yb‘ÍTUm nig  pþl;bBaðaeRcInkñúg KMeragpSMbBa©ÚlKañ . kMeTcfµEbbenH
KYrRtUv)aneCosvagenATINa EdlGaceFIV)an  b:uEnþRbsinebIKaµnCMerIseT
karRsUbcUlénb‘ ÍTUm RtUvEt )anykmkBicarNaenAkñ úgTMrg;kar
eRKagpSMKañ . kMeTcfµhIuRdUhIVlIk  (Hydrophillic) EdlkñúgeBlman
vtþmanTwkmansm<½n§exSaybMput eTAnwgb‘ÍTUmenaH RtUvEteCosvag
pgEdr . kMeTcfµenaHGacTTYl)anEt enATINaEdlkic©karBareGay
putBITwkRtUv)anFana    .
l,aykMeTcfµpg;   GacCafµbMEbk  b£  xSac;FmµCatiehIyk¾RtUvEtsa¥t
nig KaµnnUvsarFatusirIragÁeT,Iy . eRKÓgbMeBj ¬sMPar³EdlqøgkERBa©g
0>075 m>m ¦ GacCafµbMEbkli¥tpg; sIum:g;B½rLg; b£kMe)arEdlCb;Twk  .
sIum:g;B½rLg; b£ kMe)arCb;TwkCaerOy²RtUv)andak;bEnßmeTAnwg
eRKÓgbMeBjFmµCati ¬ 1-2 PaKryénma:s;l,ayTaMgGs; ¦ edIm,ICYy
PaBsi¥trbs;b‘ÍTUmeTA nwgl,aykMeTcfµ .  kMe)arCb;TwkfIµGacCYykat;
bnßyGRtaeFIV eGayrwgrbs;b‘ÍTUmkñúgépÞRkal   nigGacmanplRsedog
Kañkñúg l,aylayTukCamun  .
kMr itTMhMd ¾smRsbsMrab;smasPaKsarFatuxniceRKIm  n ig
pg;manbBa¢ak;kñúg  tarag 8>1 nig 8>2  .
8>2> épÞRkalb‘ÍTUm
RsTab;kMralEdlsMxan;CageK KWépÞRkalb‘ÍTUmehIysMPar³ Edl
manKuNPaBx<s;bMput KWCakarcaM)ac;sMrab;RsTab;enH.   enATINa
EdlépÞRkalb‘ÍTUmRkas; RtUv)antMrUveGayeFIVvaRtUv)anksagCa Fmµta
BIRsTab; swkRkalBIelIRsTab;RKwH ¬CYnkalehAfa RsTab;eRKÓgPa¢b;¦
EdlGaceFI V eTAtamlkçN³bec©keTsEdl mankar FUrRsal
minsUvtwgrwg   .
edIm,IeGayépÞRkalpøÚvfñl;Rbtibtiþ)anCaTIKab;citþ   l,aypSMkMeTcfµ   nig
b‘ÍTUmcaM)ac;RtUvmannUvlkçN³dUcteTAenH ³

• PaBFn;mankMritx<s;Tl;nwgkarxUcrUbrag       .
• PaBFn;mankMritx<s;Tl;nwgkar)ak;Ebk  nig  PaBGacts‘URTaM

nwgkarTajeGaytwgxaMøgKW favaRtUvmanlkçN³bn; Ebn)an  .

• PaBrwgsVitRKb;RKan; edIm,Ikat;bnßyTm¶n;bBa¢ ÚneTAeGay
RsTab; kMralRkalxageRkam  .

• PaBFn;x<s;eTAnwgkareFI VeGayxUcxatbrisßan  KWfaPaB
Cab;lab;yUr)anl¥RbesIr    .

• CMrabTwkmanlkçN³TabedIm,IbgaárkareRCótcUlrbs;Twk  nig
xül; .

• lT§PaBeFIVkar)anl¥edIm,IGnuBaØateGaykarbgaðb;GacTTYl
)anRKb;RKan;kñúgGMLúgeBlksag  .

tMrUvkarénl,aylayEdlnwgFana)an nUvlkçN³rbs;vanImYy²
CaerOy² bgánUvTMnas;rvagKañ  nig  Kañ  . enAkñúgFatuGakasmFüm
va)anbgaðjPsþútagEdlGacsMerc)an edIm,IeFIVKMeragl,ayEdlman
tulüPaBGacTTYlyk)anEpñklkçN³sm,tiþ Edlpþl;nUvGayukal
esvakmµyUrGEgVgeRkamlMnaMénbnÞúk nig lkçx½NÐGatuGakas .
kñúgtMbn;RtUBik sItuNðPaBx<s;  nig  bnÞúkePAøyanx<s; eFIVeGaybrisaßn
kan;EtF¶n;F¶r ehtudUecñHeFI VeGaytMr Uvkar énl,aymanlkçN³
sMxan;bMput ehIytulüPaBrYméneRKÓgpSMrwtEtlM)aknwgTTYl)an .
CadMbUgsItuNðPaBx<s;kat;bnßyPaBrwgsViténl,aylay eFIVeGay
varwtEtrh½sxUcrUbragya:gxaøMg    nig   bgáeGayb‘ÍTUmeFIVRbtikmµCamYy
GuksI uEsn ehIyeFI VeGayrwgqab;rh½sNas;d Uec ñHkat;bnßy
PaBCab;lab;rbs;va   .  CaGkusltMrUvkarsMrab;eFIVeGayRbesIr
eLIgPaBCab;lab; KWfabegIán cMNuHb‘ÍTUm nig eFIVeGayRbeLaHxül;
fycuHCaFmµtaTMnas;eTAnwg tMrUvkarsMrab;PaBrwgsViteLIgx<s;  nig
PaBFn;eTAnwg karxUcRTg;RTayEdl)aneFIV eGayRbesIreLIg   .
CalT§pl PaBGnueRKaHcMeBaHlkçN³bec©keTseRKÓgpSMcaM)ac;
RtUvmankMrittUc nig kMr itx<s;énkarRtYtBinitüKuNPaB enARKb;
dMNak;kalplit KWCakarcaM)ac; .  tMrUvkarenHKwmansar³sMxan;bMput
cMeBaHeRKÓgpSMsMrab;l,aylayRsTab;swk EdlKMeraglaybBa©Úl
manlkçN³xus²Kañ EdlCajwkjab;caM)ac;sMrab;lkç ½NÐxus²Kañ
elIpøÚvfñl;dUcKañ . ]TahrN_l,aylaysmRsbsMrab;tMbn; dwknaMF¶n;/
cracrpaøs;TIyWt²  dUcCaenAelIExS pø ÚvRtg;kEnøgeLIgTYl b£
tMbn;Edlcracrp¿þúKañeRcIn  nwgminsmRsbsMrab;épÞrabesIµTIvalcMh
Edlcracrpaøs;TI)an ya:gelOn . l,aylayEdlsmRsbeTAnwg
cMNucTIBIrenHTMng CaeFIVeGayxUcExSpøÚvRtg;kEnøgeLIg ehIynigl,ay
EdlsmRsb eTAnwgExSpøÚvkEnøgeLIgTMng CamanPaBCab;lab;
minl¥enATIvalrabesIµ . kñúgTItaMgBi)ak ya:b;yWunkareRbI b‘ÍTUm  EktMrUvCa
erOy²manGtßRbeyaCn_ (Hoban (1990)), M.Hizam  Harun  nig
Jones  (1992))  .
GayukaleFIVeGayb‘ÍTUmeLIgrwg kñúgRsTab;swk  KWeRcInsMebImenAtam
épÞEdlplénbrisaßn KWmansPaBBi)akbMput ehIykarrwg Es,kpuy
RsYyenHehIy EdlCaFmµtaeFVIeGayvaqab;eRbHmuneBlkMNt; enAkñúg
GayukalénépÞRkal (Rott  et  al (1986))  .  enAkñúgtMbn; Edl
sItuNðPaBkñúgeBlmYyéf¶manlMnaMFM Ca]TahrN_PaKeRcInenAkñúgtMbn;
rehasaßn bnÞúkkMedAGacbegIánya:gxaøMgnUvGRta EdlsañmeRbHekIt
maneLIg . haniP½yénkareRbHmuneBlkMNt;Gackat;bnßyedaykar
RkalépÞ eTAelIRsTab;swk[)anqab; eRkayeBlvaRtUv)anRkal Ca
karl¥ KWBIrbIGaTitüeRkayeBlebIkeGayeFIVcracredaycracrsMNg;  .
enHpþl;eGayRsTab;EdlsMbUrb‘ÍTUmCamYynwgPaB GnueRKaHelIkar
TajeGaytwgxaMøg   enAcMNucexSayCaskaþnuBl ehIy enAeBl
CamYyKañenH  pþl;eGayépÞnUvRbKMul¥RbesIrpgEdrehIy lkçN³
sm,tiþFn;nwg rGilRtUv)aneFIVeGayRbesIreLIgEdr    .
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RbsinebIépÞRkalEbbenHRtUv)aneRbI témøsnSMmYycMnYn GacRtUvTTYl
)anCaBawJkBaaJb;edayeRbIsMPar³RsTab;RKwHCMnYsRsTab;swk . cMeBaH
kardaænEdlpÞúkF¶n;F¶r l,aylayEbbnwgGacRtUv)aneRKagedImI,
eGayTTYl)anPaBFneTA;nwgkarxUcrUbrag ehIyenAeRkamlkçx½NÐ
TaMgenHépÞRkal KWmansar³sMxan;bMputRbsinebIkareRbHmuneBl
kMNt;nwgRtUveFIVkarbgaár .
eKk¾)anbgaðjpgEdrfa ¬Smith et al (1990)) b‘ÍTUmkMrwtRCabcUlelx
40¼50/ 60¼70 nig 80¼100 TaMgGs;enAkñúgépÞRsTab;swkmanTMenar
nwgkkrwgeTACaPaBsi¥t Gni§lRsedogKañkñúgry³eBlxøI . ehtudUecñH
eKRtUv)aneGayGnusasn_b‘ÍTUmelx 60¼70 pen RtUv)aneRbIedIm,I
pþl;eGay)ankarsMrbsMrYlsmRsbmYy rvaglT§PaBGac eFIVkar)an
PaBFn;n wgkarxUcr Ubrag ehIynigkareFI VeGayrwgCaskaþn uBl
kñúgesvakmµ . RbsinebIGac b‘ÍTUmRtUvEt)aneRCIsykRbePTNa

EdlmanlkçN³qab;ERbRbYlenAsItuNðPaBTab nig  manlkçN³
Fn;ya:gl¥RbesIrTl;nwgkareFIVeGayrwg dUc)ancg¥úlbgaðj eday
niyam nig TMrg;BnüaénkarBiesaFn_LkinCahIVlesIþg  (ASTM. D 2872.
Dickinson (1982)) .
8>3> RbePTl,aylayTukCamunenAkñúgkareRbIR)as;Fmµta
RbePTl,aylayTukCamund¾cMbg KWebtugGasaVl;  ma:kadaMb‘ÍTUm nig
GasaVl;kinekAþ . RbePTnImYy²GacRtUv)aneRbIkñúgépÞRkal b£ RKwHfñl; .
lkçN³sm,tiþTUeTAénrbs;TaMgenaH nig lkçN³bec©keTssmRsb
sMrab;brisaßn RtUBikRtUv)anBiBN’naxageRkamenH .    TMrg;kareRKagEp¥k
elIdg;sI uetbdiesdæRtUv)anesIñreLIg edIm,IeFI VeGayRbesIreLIg
TMrg;karniyamma:k;sal; ¬Epñk 8>3>5  nig brisidæ X  ¦  .

lkçN³sm,tiþ karsakl,g karkMrwtTMhM

PaBsa¥t dMeNIrkkrg  b£ <5 PaKryqøgkERBa©g
dMeNIrkarepÞrcak; ¬1>2¦ 0>075 m>m

RTg;RTayRKab; snÞsSn_PaBtUcesIþg¬3¦
< 45 PaKry

PaBrwgmaM témøl,aykMeTcfµ <25 sMrab;kMeTcfµGn;
bMEbk (ACV)

 ¬4¦ karBiesaFn_témøpg;
db;PaKryRtUv)aneRbI (TFV)

témøplb:HBal; < 25
kMeTcfµ (AIV)

 ¬4¦

témøsMNwkLÚsGg;sWeLH <30 ¬RsTab;swk¦
(LAA)

¬5¦
<35 ¬epSgeTot¦

sMnwk témøswkl,ay <15
kMeTcfµ (A.A.V) <12 ¬cracrF¶n;bMput¦

kardusxat; témøfµdusxat; minticCag 50-75
¬sMrab;EtRsTab;swk¦ GaRs½yeTAtamTItaMg

PaBCab;lab;eRbI)anyUr PaBmaMl¥ ¬6¦
<12 PaKry

BiesaFn_sUDIyUm <18 PaKry
BisaFn_ma:ej:süÚm

karCb;Twk karCb;Twk¬7¦
<2 PaKry

sm<½n§rbs;b‘ÍTUm BisaFn_fasBniøc¬8¦

\Ti§BlTwkelIPaBsi¥t snÞsSn_énPaBnwgn
énl,aybgaðb; rkSa)an >75 PaKry

tarag  8>1
l,aykMeTcfµRKab;FM²sMrab;l,aylayb‘ÍTUm

kMNt;sMKal; 1> niyamGg;eKøs 812 Epñk ¬1985¦ 5> ASTM C 131 nig C 535
2> JC Bullas nig G West ¬1991¦ 6> niyamGg;eKøs 812 Epñk 121 ¬1989¦
3> niyamGg;eKøs 812 Epñk 105 ¬1990¦ 7> niyamGg;eKøs 812 Epñk 2 ¬1975¦
4> niyamGg;eKøs 812 Epñk 2 ¬1985¦ 8> esovePAk,Ünb‘ÍTUmEsl D Whiteoak ¬1990¦
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8>3>1> ebtugGasaVl;
ebtugGasaVl; (AC) KWCal,aylayENnEdlxañtRKab; RtUv)anRkit
CabnþCab;KañEdlsMrab;PaBrwgmaMrbs;va GaRs½yeTAelIkarcak;eRsH
rvagbMENktUc²énl,aykMeTcfµ  n igkñ úgv isalPaB
ticCageTAelIlkçN³ sm,ti þrbs;b‘ ÍT Um nig eRKÓgbMeBj .
l,aylaybBa© ÚlKa ñRt Uv)an eRKageFI Vy:agNa
edIm, IeGaymanRbeLaHxül;ticbMp ut n ig PaBRCab
TwkmankMrittUcedIm,Ipþl;eGay)anPaBCab;lab;)anl¥ehIy nig
\riyabfgayeRbHEbk)anl¥RbesIr  bu:EnþlkçN³TaMgenaH eFIVeGay
sMPar³qab;ERbRbYleTArkkMhus kñ úgsmamaRt ehIydUecñHPaB
GnueRKaHrbs;l,aylaybBa©Úl KWceg¥ótNas;  (Jackson nig Brien
(1962), viTüasaßnGasaVl; (1983) (1989)  nig  (1991)  .
karEbgEckTMhMxañtRKab;tUc² cMeBaHsMPar³RsTab;swkEdl)anbBa¢ak;
kñ úgtarag 8.3 )anbegIáteLIgnUvl,aylayeFIVkar)anl¥EdlCa
TUeTAminTTYlrgkarxUcxatrUbrag b:uEnþvaminEmnl¥\texa©HcMeBaH
lkçx½NÐTTYlbnÞúkya:b;yuWn ]TahrN_  cracrF¶n;eFIVdMeNIryWt² ehIy
nigsItuNðPaBx<s; ¬sUmemIlEpñk 8>3>5¦ .   TaMgenHeRBaHEtma:RTIk
bnþCab;Kañ\tdac;énl,aykMeTcfµpg;/  eRKÓgbMeBj nigb‘ÍTUmKWmancMnYn
RKb;RKan;eRcInCag  edIm,IbMeBjRbeLaHxül;kñúgl,aykMeTcfµ ehIykar
enHkat;bnßyépÞb:HTgiÁcRKab;bMENk  nig RKab;bMENkkñúgl,aykMeTcfµ
ehIyeFIVeGayFaøk;cuHTabPaBFn;nwgkarxUcrUbrag . karEbgEckTMhMxañt
RKab;EdleFIVeGayRsbeTAnwgtMrUvkarsMrab;ebtugGasaVl; b£k¾RsTab;
RKwHkMrit Rbhak;RbEhlnwgma:kadaMb‘ÍTUm ¬ BC1 kñúgtarag 8 > 3 b£
BC2 kñúgtarag 8 > 6 ¦ RtUv)aneGayGnusasn_ sMrab;eRbICaRsTab;
swkenAkñúglkçN³F¶n;F¶r  b:úuEnþl,aylayEbbenHRtUvEtRkalRKbPi¢t  .
vaCakarRbtibtiþsamBaØa edIm,IeRKagl,aylayedayeRbIkarsakl,g
ma:ksal; nig edIm,IeRCIsykcMNuHeRKÓgPa¢b; eRKagedayeFIVkarKNna
témømFüméncMNuHeRKÓgPa¢b;sMrab;  ¬i¦ PaBnwgnGtibrma ¬ii)

dg;sIuetGtibrma , (iii) témømFümsMrab;lMnaM Cak;lak;éncMNuHRbeLaH
xül; nig (d) témømFümsMrab;lMnaM Cak;lak;rbs;témølMhUr .
karRbRBwtþtam énlkçN³sm,tiþenA cMNuHeRKÓgPa¢b;eRKagCamYy
nwglkçN³vinic½ äyma:k;sal;EdleGay Gnusasn_bnÞab;RtUv)an
TTYlyk ¬tarag 8>4)   .
cMNuHRbeLaHxül;GtibrmacMnYn 5PaKry RtUv)aneGayGnusasn_
edIm,Ikat;bnßyGayukaleFIVeGayrwgrbs;b‘ ÍTUm  b: uEnþenAkardaæn
ya:b;yWun lkçN³vinic½äyEdleRcInhYskMrit KWfaRbeLaHxül; Gb,brma
3PaKry enAdg;sIuetbdiesdæ RtUvEtsMerceGay)an  .  karenHKWwesIµ
nwglkçx½NÐEdlnwgekIteLIg eRkayeBleFIVcracrF¶n;  ehIyRtUv)an
eRKagedIm,IeGayR)akdfa karxUcrUbragF¶n;F¶rminekItmaneT . cMeBaH
l,aylayEbbenH vaRbEhlCaminGac nwg sMerc)anpgEdr edIm,I
kat;bnßycMNuHRbeLaHxül;enA 98PaKry éndg;sIuetma:k;sas;
eTAdl; 5PaKry ehIydUecñH eKRtUv)aneGayGnusasn_fa épÞRkal
RtUvEt)anGnuvtþeTAelIRsTab;swkedIm,Ipþl;nUvkarBar  CacaM)ac;Tl;nwg
GayukaleFIV eGayrwg      .
CaerOy² eK)anrkeXIjfa  l,aylayRtUv)aneRKageFIVedIm,IeGay
TTYl)annUvPaBnwgnx<s;bMput . karenHmann½yfacMNuH eRKÓgPa¢b;RtUv
)ankat;bnßyEdlCalT§plTTYl)annUvl,aylay Edlmankar
lM)akbgaðb;ya:gxaøMg  ehIymanPaBCab;lab;tic . vamansar³sMxan;
Nas;edImI,kt;sMKal;fa vamancMNgTak;TgeFobminl¥rvagPaB
nwgnrbs;ma:k;sal;  nig  karxUcxatrUbragkñúgesva ehIyPaBCab;lab;
minRtUv)an bMpiøcbMpaøjeLIyenAkñúgCMenOfa l,aylayEdlFn;nwg
karxUcrUbragCaeRcIneTot  nwgRtUv)anpliteLIg   .
viFIEdll¥CageKkñúgkareRCIsykcMNuHeRKÓgPa¢b;tamKMeragma:k;sal;
KWRtUvBinitülMnaMTMhMéncMNuHeRKÓgPa¢b;EdlenAkñúgenaH lkçN³sm,tiþ
nImYy² manlkçN³Kab;RbesIrnwgkMNt;lMnaM TMhMFmµtaEdlkñúgenaH
lkçN³sm,tiþTaMgGs;GacTTYlyk)anehIy nigbnaÞb;mkeRCIsyk

lkçN³sm,tiþ karsakl,g karkMr wtTMh M
PaBs ¥at dMeN Irkkrg PaKryqøgkERBa©g 0/075 m>m

dMeN IrkarepÞrcak; (1/2)

RsTab;s wk
< 8  PaKrysMrab;xSac ;m:dæ
< 17  PaKrysMrab;f µbMEbkm:d æ

RsTab;epSg²
< 22  PaKry

xSac;b:unK ña cracr RsTab;s wk RsTab;RK wH
¬s MPar³qøgkERBa©g ¬4>75 m>m¦ tic ¬< T3¦ > 35% >45%

snÞsSn_)aøs IÞk mFüm¼eRcIn < 40% >50%

¬s MPar³qøgkERBa©g < 4
0/425 m>m¦

PaBCab;lab ;eRbI)anyUr sakl,gPaBrwgmaM (6) m:aej:süÚm < 20 PaKry
¬5 xYb¦ s UDIy Um  < 15 PaKry

tarag  8>2
l,aykMeTcfµpg;  sMrab;;l,aylay b‘ÍTUm

sUmemIlkMNt;sMKal;enAtarag 8>1
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kMNt;sMKal; 1> cracrF¶n;el,Ón .l. ¬sUmemIlEpñk 8>3>4¦
2>     dg;sIuetbdiesdæRtUvEtCaTIeBjcitþ

karkMnt;KMeragl,aylay WC1 WC2 BC1
RsTab;swk RsTab;RKwH

kERBa©gBiesaFn_ BS ¬m>m¦ PaKryCam:as;énl,aykMeTcfµTaMgGs;EdlqøgkERBa©gBiesaFn_
28 - - 100
20 100 - 80 - 100
14 80 - 100 100 60 - 80
5 54 - 72 62- 80 36 - 56

2/36 42 - 58 44 - 60 28 -44
1/18 34 - 48 36 - 50 20 - 34
0/6 26 - 38 28 - 40 15 - 27
0/3 18 - 28 20 - 30 10 - 20
0/15 12- 20 12 -20 5 - 13
0/075 6 - 12 6 - 12 2 - 6

cMNuHb‘ÍTUm¬1¦¬PaKry 5/0 - 7/0 5/5 - 7/4 4/8 - 6/1
Cam:as;énl,ayTaMgGs;¦
kMritb‘ÍTUm (pen) 60¼70 b¤ 80¼100 60¼70 b¤ 80¼100 60¼70 b¤ 80¼100
kMras;¬2¦ ¬m>m¦ 40 - 50 30 - 40 50 - 65

tarag 8>3
épÞRkalGMBIebtugGasVal;

kkkkkMNt;sMKal; 1> EdlRtUv)ankMNt;edayviFIeRKagrbs;m:ak; sal;
2> kñúgkarGnuvtþ EdnkMnt;xagelI RtUv)anelIsdl; 20PaKry edayBMumanplRbqaMgeLIy .

tarag 8>4
lkçN³vinicä½yBiesaFn_rbs;m:ak;sal;Edl)anesIñ

cracrsrub
¬106 esa¦ < 1/5 1/5 - 10/0 > 10/0 kardæany:ab;yWun ¬1¦

cMNat;fñak;cracr T1, T2, T3 T4, T5, T6 T7, T8 -

PaBnwgnGb,brma
( kN at 60 oC) 3/5 6/0 7/0 9/0
lMhUrGb,brma ¬m>m¦ 2 2 2 2
kMritbgðab;
¬cMnYnGnøÚg¦ 2 X 50 2 X 75 2 X 75 2 X 75
RbeLaHxül; ¬PaKry¦ 3 - 5  3 - 5 3 - 5 3 - 5¬2¦



38

témøeRKagmYyenACitkNaþl énlMnaMTMhMFmµtaenaH . RbsinebITMhM
FmµtaenHceg¥óteBk karkMritxñatl,aykMeTcfµ RtUvEteFIVeGayRtUv
rhUtdl; lMnaMTMhMmanlkçN³FMTUlay ehIykarGnueRKaHeGayman
lkçN³sMxan;bniþcbnþÜc .
edImI,Fanafal,ayCatiEr:kMeTcfµ Edlbgðab;kñúgl,aylayRkitCa
bnþbnÞab; mancMNuHRbeLaHxül;edImI,pÞúkb‘ÍTUmRKb;RKan; témøGb,brma
énRbeLaHxül;enAkñúgl,ayEr:kMeTcfµ (VMA) RtUv)ankMNt;Cak;lak;
dUcbgðajkñúgtarag 8>5 .

tarag 8>5
RbeLaHxül;enAkñúgl,ayEr:kMeTcfµ

TMhMxñatRKab;Gtibrima RbeLaHxül;Gb,brmakñúg
namkrN_ l,ayEr:kMeTcfµ
¬m>m¦ ¬PaKry¦
37/5 12
28 12/5
20 14
14 15
10 16

5 18

TMrg;kareRKagrbs;m:ak;sal; RtUv)anEp¥kelIkarsnµt;fadg;sIuet Edl
sMerc)aneTAkñ úgsMNakBiesaFn_m:ak;sal; tMNageGaysMNak
EdlnwgekItmaneLIgenAkñúgdankg; eRkayeBlBIrbIqñaMénkareFIVcracr.
RbsinebIxül;kñúgRbeLaHeRcIneBk Gayukald¾rh½seFIVeGayb‘ÍTUm rwg
enaHnwgekItmanCaeRkay . pÞúyeTAvijenAkEnøgEdlmanbnÞúkF¶n;
RbeLaH RbEhlRtUvkat;bnßyedaycracr naMeTAdl;karxUctamry³lMhUr
)aøsIÞk. enAkñúgsßanPaB cugeRkayenHviFIeRKagsMrab;RbeLaHxül;
Gb,brma enAkñgl,aylay (VIM) enAdg;sIuet bdiesFRtUv)aneRbI
¬sUmemIl Epñk 8>3>5¦ .
8>3>2> m:akadaMb‘ÍTUm
m:akadaMb‘ÍTUmkMritRKab;Cit ¬BImunehAfa m:akadaMb‘ÍTUmhab; b£ DBMs¦
KWCal,ayEdlRtUv)anRkitlayCabnþbnÞab; RsedogKñanwgebtug
GasVal; b:uEnþCaFmµtamanrcnasm<½nl,aykMeTcfµminsUvhab; . vaRtUv
)anGPivDÆn_eLIgenAkñúgcRkPBGg;eKøs ¬niyamGg;eKøs 4987
¬1984¦¦ BIkarsikSasakl,gCaeRcInqñaM ehIyRtUv)aneFIVedImI,
erobcMnUvlkçN³bec©keTs edayBMumankareyageTAelITMrg;kareRKag
CapøÚvkarNamYyeLIy. GIVEdlesIñreLIgenAkñúgKMeragKWCacMeNHdwg
kñúgenaHsMPar³TaMgLayRbtibtþiCaTIeBjcitþenAkñúgcRkPBGg;eKøs
eRkamlkçx½NÐFatuGakaspþl;eGaynigbnÞúkyanCMni³Edl)anRtYt
Binitüd¾twgrwg . dUecñHkarsgS½yGMBIPaB smRsb rbs;vasMrab;lkçx½NÐ
nigCamYysMPar³xus²Kña GacekItmaneLIg b:uEnþkñúgkarGnuvtþCak;Esþg
sMPar³mYycMnYnrYmmanRKYsbMEbk RtUv)aneRbIedayeCaKC½y .
KuNsm,tiþénviFIenH KWfakarsakl,gRtYtBinitüKuNPaBRtUv)aneFIV
eGaysamBaØ ehIykarenHnwgGnuBaØateGaykarsakl,gRbRBwtþtamd¾
eRcIneTot RtUv)anRbtibtiþeLIg . l,aykMeTcfµ EdlbgðajnUvlkçN³
CaTIKab;citþenAkñúgebtugGasVal; nwg)anCaTIKab;citþpgEdr enAkñúg
m:akadaMb‘ÍTUmhab; . lkçN³bec©keTssmRsb sMrab;l,aylay
RsTab;swk nigRsTab;RKwHmanbBa¢ak;kñúgtarag 8>6 . karRkal
biTP¢itRsTab;swkCamYynwgépÞRkalPøam² eRkayeBlRkal RtUv)an

Gnusasn_sMrab;Gayukald¾EvgedayBMumankarEfTaM . l,ayBak;
kNþalrav GacRtUv)aneRbIpgEdr b:uEnþl,ayenH eRbI)anl¥bMputkñúgkar
pSMCamYynwgépÞRkaleFIVCaRsTab;RKbP¢it .
l,aylaym:akadaMb‘ÍTUmkMritRKab;Rbhak;RbEhlKñapþl;nUvmUldæan
d¾l¥sMrab;kareRKagnUvsMPar³Fn;nwgkarxUcrUbragsMrab; kardæany:ab;yWun
nigkñúgkrNITaMgLayenaHvaRtUvEt)aneRKageday Ep¥kelImUldæan
dg;sIuetbdiesdæ . l,aylaytamk,ÜnminRtUv )aneGayGnusasn_
enAkñúgkal³eTs³TaMgenHeLIy ehIylkçN³ vinicä½yrbs;KMerag
m:ak;sal;kñúgtarag 8>7 RtUvEt)aneRbI . enAkñúgeBlsagsg; cMNuH
RbeLaHxül;KWBitR)akd CaelIsBIR)aMPaKry ehIyehtuenHépÞRkalRtUv
eFIVeGay)anqab;rh½s eRkayeBlksag.
8>3>3 GasVal;kin
GasVal;kinKWCal,aylaymYyEdlxñatRKab;mancenøaH EdlsMrab;
lkçN³sm,tiþrbs;vaBwugBak;CabzmelI)ayGrb‘ÍTUm eRKOgbMeBj
¬<0/075 m>m¦ nig l,aykMeTcfµpg; ¬0/075-2>36m>m¦ . l,ay
kMeTcfµRKab;FM ¬>2/36m>m¦ edIrtYCaeRKOgBnøat b:uEnþ\Ti§Blrbs;va
eTAelIPaBnwgn ehIydg;sIuetekIneLIgenAxN³EdlsmamaRt énkMeTc
fµeRKImkñúgl,ayekIneLIgelIsRbEhl 55PaKry . RbsinebIcMNuH
l,aykMeTcfµRKab;eRKImmanticCagRbEhl 40PaKry fµRKab;l¥itEdl
)anlabfñaMCamun RtUvEtkinbBa©ÚleTAkñúgépÞ edImI,eGay)anRbKMuman
lkçN³Fn;nwgrGwll¥RbesIrenATINacaM)ac; .
GasVal;kinRtUv)anGPivDÆn_eLIgenAcRkPBGg;eKøs edImI,erobcM
nUvlkçN³bec©keTsb:uEnþGacRtUv)aneRKag edayeRbIkarsakl,g
m:ak;sal;pgEdr edImI,eGaycrwklkçN³rUbvnþénl,aykMeTcfµpg;
GacRtUv)anykmkBicarNa ¬niyamGg;eKøs 594¬1985¦¦ .
RsTab;swwkeFIVeTAtamkarEbgEckTMhMxñatRKab; enAkñúgniyamGg;eKøs
nigCamYyGRtaeRKOgbMeBj eTAnwgeRKOg P¢ab;kñúglMnaMBI 0/8-1>0 RtUv)an
Rbtibtiþi)anl¥enAkñúgtMbn;RtUBIk . samasPaKénl,aylaysmRsb
RtUv)ansegçbkñgtarag 8>8 . l,aylay eFIVCamYyxSac;FmµCati
manPaBGnueRKaHelIkMrwtsmamaRtkMhusqÁg eRcInCagebtugGasVal;
ehIygayRsYlbgðab;Cag . fIVebIRbeLaHxül;TMngCaFMCagebtugGasVal;
bniþcvaminbnþCab;Kña\tdac;ehIyl,aylayenaHminRCabTwkeT.
8>3>4> épÞRkalb‘ÍTUmGacERbRbYl
vaCakarsMxan;Nas;EdlépÞRkalb‘ÍTUmesIþg ¬50m>m¦ EdleGay
Gnusasn_sMrab;rcnasm<½ndUc)anBiBN’nakñúg tarag 3>4 nig 7
énesovePArcnasm½<nKWmansPaBERbRbYlGacbt;Ebn)an. karenH
mansar³sMxan;CaBiesssMrab;épÞpøÚv fñl;EdlRkalelIRKwHfñl;eFIVGMBI
dImanxñatRKab; . l,aylayEdlRtUv)aneRKagedImI,eGaymanPaB
Cab;lab;)anl¥RbesIrCagPaBnwgnx<s; KWGacBt;bt;Ebn)annigTMng
CamancMNuHxSac; nigb‘ÍTUmenAxagcugx<s; kñúglMnaMEdlRtUv)anGnuBaØat .
kñúgtMbn;EdlkarplitsMPar³xSac; manRKab;FM² mantémøx<s; ehIyCaTI
EdlBMumanCMerIsepSgeTot b:uEnþRtUveRbIl,aylay EdlmanPaBnwgn
x<s;enaH karbEnßmeRKOgeFIVeGayrwgmaM tamry³kareFIVeGayqab;cas;
nigkareFVIeGaygayeRbHEbkrbs;b‘ÍTUm RtUvEtbgáareday eFIVépÞRkal .
8>3>5> KMeragdg;sIuetbdiesdæ
enAeRkamlkçx½NÐbnÞúkF¶n;F¶r l,aylayGasVal;RtUvEtrMBwgfa nwgTTYlrg
nUvkarbgðab;bnÞab;bnSMy:ageRcInenAkúñgdankg; . lkçx½NÐF¶n;F¶rminGac
kMNt;)anc,as;las; b:uEnþnwgmannUvsmasFaturYmpSMKñaBIrb¤eRcInCag
dUcteTAenH ³
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kMNt;sMKal; 1> kalNaeKeRbIRKYseRkABIfµkMe)ar lkçN³sm,tiþEdlRbqaMgnwgkarrebIkRsTab;nwg )aneFIVeGayRbesIreLIgedaykarbBa©Úl
sIum:g;2PaKry b£kMe)arCb;TwkkñúgsMPar³ qøgkERBa©g 0/075 m>m .

2> b‘ÍTUmkMrit 60¼70 RtUv)anniymcUlcitþCag sUmemIlGtßbT .
3>     cMeBaHl,aykMeTcfµCamYynwgRbKMutUc² l¥itpg;]TahrN_fµkMe)ar cMNuHb‘ÍTUm RtUvEt kat;bnßycMnYn BI0>1 eTA 0>3 PaKry .
4> kñúgkarGnuvtþCak;Esþg EdnkMnt;xagelIman elIsBI 20PaKry edayKaµnplRbqaMg .
5>     fµkMe)ar nigRKYsminRtUv)aneGayGnusasn_ sMrab;RsTab;swkenATINaeKRtUvkarPaBFn; eTAnwgrGwlx<s; .

tarag 8>7
lkçN³vinicä½yrbs;m:ak;sal;EdlesñIeLIgsMrab;m:akadaMb‘ÍTUm manxñatRKab;TMhMRbhak;RbEhlKña

karkMnt;KMeragl,aylay WC3 WC4 BC`2
RsTab;s wk RsTab;RKwH

kERBa©gBiesaFn_ BS ¬m>m¦ PaKryCam:as;énl,aykMeTcfµTaMgGs;EdlqøgkERBa©gBiesaFn_
28 - - 100
20 100 - 95 - 100
14 95 - 100 100 65 - 85
10 70 - 90 95- 100 52 - 72

6/3 45 - 65 55 - 75 39 - 55
3/35 30 - 45 30 - 45 32 - 46
1/18 15 - 30 15 - 30 -
0/3 - - 7 - 21
0/075 3 - 7 3 - 7 2 - 8

kMritb‘ÍT Um¬2¦ (pen) 80¼100 b¤ 60¼70 80¼100 b¤ 60¼70 80¼100 b¤ 60¼70

cMN uHb‘ÍT Um¬3¦PaKry 5/3 ± 0/5 5/5 ± 0/5 5/0 ± 0/6
Cam:as;énl,ayTaMgGs;

kMras;¬4¦ ¬m>m¦ 40 - 55 30 - 40 50 - 80

K Merag c rac r <  1 /5  1 /5  -  1 0/0 >  1 0 /0 k ard æany :ab ;y Wun
¬1 0 6 esa¦
c MN at ;f ñak ;c rac r T 1 , T 2 , T 3 T 4 , T 5 , T 6 T 7 , T 8 -

P aB n wg nG b ,b rm a
( kN  a t 6 0  oC ) 3 /5 6 /0 7 /0 9 /0

l Mh Ur  ¬m >m ¦ 2  -  4 2  -  4 2  -  4 2  -  4

k Mr it b g ðab ; 2  X  5 0 2  X  7 5 rh Ut dl ; rh Ut dl ;
¬c Mn YnG n øÚg ¦ El g T T Yl El g T T Yl

tarag 8>6
karRkalépÞedaym:akadaMb‘ÍTUm
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• sItuNðPaBGtibrmax<s;
• bnÞúkePøAyanF¶n;bMput
• cracrmanKnøgeRcInbMput
• yanCMniHF¶n;²bryWt²b¤Qb;

kMhusqÁgedaykarxUcrUbrag)aøsIÞkenAkñúgl,aylayEdlTMhMRKab;
RtUv)anRkitCabnþbnÞab;ekItmany:agrh½s enAeBlEdlRbeLaHxül;
enAkñúgl,aylay (VIM) sßiteRkam 3PaKry ehtudUecñHeKalbMNgén
KMeragdg;sIuetbdiesdæKWeFIVeGayR)akdfa enAeBlbdiesdævaenAEtman
RbeLaHxül;y:agtic 3PaKry enAkñugl,aylay .

cMeBaHkardæanEdlminsißtenAkñúgRbePTF¶n;F¶r viFIenHGacRtUv)aneRbI
edImI,eGayR)akdfa cMNuHeRKOgP¢ab;GtibrmasMrab;PaBCab;lab;eRbI)an
yUrGacTTYl)an . PaBCab;lab;enHGacx<s;Cag viFIRbesIrbMputrbs;
m:ak;sal; b:uEnþtMrUvkarPaBFn;nwgkarxUcrUbragGacrkSa)an . enATINa
EdlbnÞúkePAøyanRsalnigel,Ón CMni³x<s;mankarTak;TinenaHRbeLaH
xül;enAkñúgl,aylay (VIM) Gb,brmakñúgeBlbdiesdæGackat;bnßy
dl;2PaKry .

dg;sIuetbdiesdæGacRtUv)ankMNt;edayviFIBIry:ag ³
¬k¦ karbgðab;tamm:ak;sal;Bnøat
¬x¦ karbgðab;edayeCIgdMrItRnþM

karsakl,gBisþar nigRBMEdnkMnt;rbs;vamanbBa¢ak;enAkñúgbrisidæ X .

8>4> RKwHfñl;GMBIb‘ÍTUm
RKwHfñl;GMBIb‘ÍTUmsMrab;eRbIenAkñgbrisßanRtUBIk GaceFIVedayeRbIlkçN³
bec©keTseRcInEbb . vatMrUveGaymanlkçN³sm,tþiRsedogKñaeTAnwg
l,aylayépÞRkalb‘ÍTUm b:uEnþenAeBlNa k¾edayEdlvaRtUv)aneRbIRsb
KñaCamYyépÞRkalNamYyenaH lkçx½NÐbnÞúkKWminsUvF¶n;F¶r dUecñH
tMrUvkarl,aylayminsUvsMxan; . y:agNak¾edaysItuNðPaB RKwHfñl;
kñúgtMbn;RtUBik mankMritx<s;CagtMbn;FatuGakasmFüm dUecñHehIy
l,aylaygaynwgxUcrUbrag munGayukalehIybnþmkeToteFIVeGay
qab;cas;nigmanPaBrwuggayEbk .

8>4>1> RbePTl,aylaysMxan;²

karEbgEckTMhMxñatRKab;  nig lkçN³bec©keTsTUeTAsMrab;l,aylay
manxñatRKab;RkitCabnþbnÞab;manpþl;eGayenAkñgtarag 8>9 . BMuman
viFIeRKagCapøÚvkarNamYyEdlGacrk)anCaTUeTA sMrab;kMNt;smasPaK
RbesIrbMputcMeBaHsMPar³TaMgLayenaHeT BIeRBaHTMhMRKab;Gtibrma ehIy
nigsmamaRtl,aykMeTcfµFMCag 25m>m Tb;sáat;nUvkareRbIkarsakl,g
m:ak;sal; . lkçN³bec©keTssmRsbsMrab;RKwHfñl;eFIVGMBIGasVal;kin
Edlxñat RKab;mancenøaHRtUv)anpþl;eGayenAkñúgtarag 8>10 .

lkçN³bec©keTsTaMgGs;enHKWCak,ÜnEdlRtUv)anGPivDÆn_eLIgBIkar
BiesaFn_ ehIynigBwugBak;elITinñn½yRbtibtþi

kMNt;sMKal; 1> eKaledAEdlRtUv)anniymeRCIserIs sMrab;l,aykMeTcfµeRKImKW 50 PaKry
2> cMeBaH WC5 l,aykMeTcfµcMnYn 12 PaKryGtibrmaRtUvenAelIkERBa©gcenøaH 0/6mm nig 2/36mm
3> CamYynwgl,aykMeTcfµeRKIm 50 PaKry ¬sUmemIl B5594¦

tarag 8>8
karRkalépÞeFIVGMBIGasVal;kin

karkMnt;KMeragl,aylay WC5 WC6 BC3 BC4
RsTab;swk (1,2) RsTab;RKwH

kERBa©gBiesaFn_ BS ¬m>m¦ PaKryCam:as;énl,aykMeTcfµTaMgGs;EdlqøgkERBa©gBiesaFn_
28 - - - 100
20 100 100 100 90 - 100
14 90 - 100 90 - 100 90 - 100 65 - 100
10 50 - 85 50 - 85 65 - 100 35 - 75
2/36 50 - 62 50 - 62 35 - 55 35 - 55
0/6 35 - 62 20 - 40 15 - 35 15 - 55
0/212 10 - 40 10 - 25 5 - 30 5 - 30
0/075 6 - 10 6 - 10 2 - 9 2 - 9
RbePTRKab;pg; xSac;FmµCati fµbMEbk xSac; b¤ fµbMEbk
kMritb‘ÍTUm¬2¦ (pen) 40¼50 b¤ 60¼70 60¼70 40¼50 b¤ 60¼70
kMras;¬4¦ ¬m>m¦ 50 50 40 - 65 50 - 80
cMNuHb‘ÍTUm¬3¦¬PaKry tMéleKaledAGb,brma 6/5 ± 0/6 ¬fµbMEbk¦
Cam:as;énl,ayTaMgGs;¦ 6/3 ± 0/5¬3¦ 6/3 ± 0/6 ¬RKYs¦
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tarag 8>9
RKwHfñl;eFIVGMBIm:akadaMb‘ÍTUm

kMNt;sMKal; 1> enATINa RKYsRtUv)aneRbIeRkABIfµkMe)ar lkçN³sm,tþiEdlRbqaMgnwgkarrebIkRsTab;nwgRtUv)aneFIVeGayRbesIreLIg
edaybBa©ÚlsIum:g;B½kLg; 2 PaKry b¤ fµkMe)arCb;Twk eTAkñúgsMPar³qøgkERBa©gBiesaFn_ 0/075 m>m .

2> b‘ÍTUmbEnßmcab;BI 1PaKryGactMrUveGaybEnßmsMrab;l,aykMeTcfµ .

tarag 8>10
RKwHfñl;EdlkinGasVal;BIelI

karkMNt;eRCIserIsKMeragl,ay RB1

kERBa©gBiesaFn_ BS ¬m>m¦ PaKryénm:as;l,aykMeTcfµ
TaMgGs;EdlqøgkERBa©gBiesaFn_

50 100
37/5 95 - 100
28 70 - 94
14 56 - 76

10 44 - 60
5 32 - 46
0/3 7 - 21
0/075 2 - 8 ¬1¦

cMNuHb‘ÍTUm 40¬2¦
± 0/5

¬PaKryénm:as;l,ayTaMgGs;¦

kMras; ¬m>m¦ 65 - 125

RbeLaHxül; ¬PaKry¦ 4 - 8

kMritb‘ÍTUm (pen) 60¼70 b¤ 80¼100

karkMnt;KMeragl,aylay RB2 RB3

kERBa©gBiesaFn_ BS ¬m>m¦ PaKryCam:as;énl,aykMeTcfµTaMgGs;EdlqøgkERBa©gBiesaFn_
50 - 100
37/5 100 90 - 100
28 90 - 100 70 - 100
20 50 - 80 45- 75

14 30-60 30-65
2/36 30 - 44 30 - 44
0/6 10 - 44 10 - 44
0/212 3 - 25 15 - 30
0/075 3 - 7 3 - 7

cMNuHb‘ÍTUm 5/7 ± 0/6
¬PaKryénm:asl,ayTaMgGs;¦
kMras;RsTab; ¬mm¦ 60 - 120 75 - 150
eRKOgbMeBjGRtaeRKOgP¢ab; 0/6 - 1/2
kMritb‘ÍTUm (pen) 40¼50 b¤ 60¼70
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sMrab;karyklMnaMtamy:agRbesIrbMput tamlkçx½NÐkñ úgRsuk .
eKalkarN_dUcteTAenHRtUv)anGnum½tyksMrab;RsTab;b‘ÍTUmTaMgGs;
b:uEnþsMxan;CaBiesssMrab;RbePTlkçN³bec©keTstamk,Ün³

(i) karsakl,gsMrab;karplitl,aylay karRkal
nigkarbgðab;RtUvEtGnuvtþedImI,kMNt;smamaRt nigTMrg;kar l,aylay .

(ii) l,aylayEdlmanlkçN³Cab;lab;yUrGEgVg tMrUvnUvkar
bgðab;kMrwtx<s;ehIykarenHGacsMerc)anpll¥bMput edaykarbBa¢ak;
dg;sIuetkñúgn½ydg;sIuetGtibrmatamRTwsIþ énl,aylayb£karniym
cUlcitþedayeRbIkMENERbPaKry énkarsakl,gbdiesdæCamYynwg
eBlevlaBnüabgðab; ¬niyamGg;eKøs 598 Epñk 104 ¬1989¦ Powell
nig Leech (1982)) .

(iii) eBlevla ehIynigsItuNðPaBénkarlayRtUvEtkMNt;tam
tMrUvkarGb,brma edImI,eGaysMerckarrMueRsabkMeTcfµ)anl¥ nigkar
bgðab;CaTIKab;citþ .

(iv) cMNuHbí‘ ÍTUmx<s;bMputsmRsbCamYynwgPaBeFIVeGay
manlMnwgRKb;RKan;RtUvEteRbI .

8>4>2> l,aylayb‘ÍTUmnigxSac;

cMeBaHpøÚvmancracrtic nig mFüm ¬EdlRtUv)ankMNt;CapøÚvTTYlcracr
ticCag 300eRKOg ényanCMni³eFVIGaCIvkmµkñúgmYyéf¶ nigCamYynwg
ePøAniyamsmmUlCamFümcMnYn 0/5 b£ticCag kñúgmYyeRKOg ¦ ehIyenA
kñúgtMbn;BMumanl,aykMeTcfµRKab;FMeTenaH xSac;eFIVeGaymanlMnwgeday
b‘ÍTUmGacnwgCMnYs)an . lT§plRbesIrbMputTTYl)anCamYynwgxSac;
cMruHKñal¥ EdlenAkñúgenaH smamaRténsMPar³qøgkERBa©gTMhM 0/075 m>m
minelIsBI db;PaKrynigEdlminmanlkçN³)aøsIÞk . b‘ÍTUmGacmanlMnaM
BIkMrwtkat;bnßyxab;EdlnwgtMrUveGaykMedAedImI,eGayeTACakMrwt
kat;bnßyrav b£etlUTka EdlGaceRbI)ankñúgsItuNðPaBxageRkA .
b‘ ÍTUmkMrwtkat;bnßyxab;CageKbMputEdlGaclaybBa© ÚlKñay:ag
RtwmRtUvkñúgsItuNðPaBxageRkA KW RC b£ MC 800 b£smmUlKña .
CaTUeTAb‘ÍTUmEdls¥itxøaMg PaBnwgrbs;l,aylayrwtEtx<s; . kareRbI
b‘ÍTUmkMrwtRCabcUl nwgplit)anPaBnwgx<s;bMput b:uEnþkarenHnwgtMrUv
eGaymankarcaM)ac;kMedAxSac; nigb‘ÍTUmpgEdr . ]TahrN_mYyRtUv)an
pþl;eGayeday Harris et al (1983) .

brimaNb‘ÍTUm RtUvkarCaTUeTA nwgsßitenAkñúgcenøaH 3 nig 6PaKry
énTm¶n;xSac;s¶Üt CasmamaRtx<s;EdltMrUvkareGaymanCamYynwg
sMPar³manRKab;l¥it .

karsakl,gm:ak;sal;GacRtUv)aneRbIsMrab;kMNt;brimaNb‘ÍTUm Edl
RtUvkar ¬viTüasßanGasVal; MS-2(1988)). lkçN³vinicä½y RtUv)an
pþl;eGayenAkñúgtarag 8>11 sMrab;l,aylayb‘ÍTUm xSac;EdleRbIeFIV
CasMPar³RKwHfñl;sMrab;pøÚvenAtMbn;RtUBIk dwk naMcracrBImFümeTARsal .

8>5> karplitnigkarsagsg;

esckIþENnaMTUeTAGMBIKMeragkarplit nigkarBiesaFn_m:akadaMb‘ÍTUm ehIynig
GasVal;kin GacrkeXIjkñúgniyamGg;eKøs BS 4987 (1988)

tarag 8>11

lkçN³vinicä½ysMrab;sMPar³RKwHfñl;GMBIxSac;layb‘ÍTUm

cMNat;fñak;cracr
T1 T2

PaBeFIVeGaymanlMnwgtam 1 KILÚjÚetan 1/5 KILÚjÚetan
m:ak;sal;enA 60 oC ¬Gb,brma¦
témølMhUrm:ak;sal; 2/50 m>m 2 m>m
enA 60 oC ¬Gtibrma¦

sMrab;m:akadaM ehIynig BS 594 (1985)  nig BS 598 (1985)
sMrab;GasVal;kin . esckIþENnaMRsedogKñaenHsMrab;ebtug GasVal;RtUv
)anpþl;eGayenAkñúgÉksare)aHBum<pSayénviTüasßanGasVal; SS-1
(1980), MS-2 (1988) nig MS-22 (1983) ehIynig
saCIvkmµvisVkrkgT½B US (1991) .
vaCaTMlab;FmµtakñúgkarGnuvtþkarsakl,gKMeragdMbUg edImI,kMNt;PaB
smRsbénl,aykMeTcfµEdlrk)an ehIynigkarpSMFatuEdlmantémø
TabCageK edImI,eFIVCarUbmnþl,ayénmuxgarsMPar³ . karEbgEcknUv
TMhMxñatRKab;énl,aymuxgar RtUvEtRsbeTAnwgeRsamkMritxñatRKab;
Cak;lak; ehIyKWCaTisedAkMrwtxñatRKab;sMrab;l,aylay EdlnwgRtUv
)anplitedayeRKOgcRklayGasVal; . kar)at;bg;RKab;pg; GacnwgekIt
mankñúgGMLúgdMNak;kaleFIVeGays¶Üt ehIynwgdutkMedA ehtudUecñH
karsakl,gelIl,aykMeTcfµ Edl)anqøgtameRKOgcRklay
GasVal;kñúgrebobFmµtaRtUvEt)aneRbI edImI,begáItrUbmnþl,aymuxgar
EdltMrUveTAtamlkçx½NÐ sakl,grbs;m:ak;sal;Cak;lak; .

sar³sMxan;énkarsakl,gbgðab;BisþaenAeBlcab;epþImkargarsagsg;
minGacRtUv)anemIlrMlgeLIy . kñúgGMLúgeBlénkarsakl,genaH
TMrg;karbgðab; ehIynigkar»vaTRbtibtiþtamdMeNIr karplitGasVal;
CamYymuxkarsMPar³RtUvEtbegbegáIteLIg . karEktMrUveTAelIrUbmnþ
l,aymuxgar ehIynigRbsinebIcaM)ac;kareFIVKMerag CafµIeLIgvij
RtUv)anGnuvtþenAdMNak;kal enHedImI,eGayR)akdfal,aylaymux
karsMPar³cugeRkay RtUvnwgtMrUvkarKMerag ehIynigGacplit)aneday
eRKOgcRkedayminpøas;bþÚr .

PaBGnueRKaHRtUv)anbBa¢ak;cMeBaHsMNuHb‘ÍTUm nigcMeBaHxñatRKab;l,ay
kMeTcfµedImI,GnuBaØateGaysMrab;karERbRbYlFmµta enAkñúgplitpl
rbs;eRKOgcRk nigkareFIVCasMNak . PaBGnueRKaHCatYy:agcMeBaHkar
sakl,gEtmYyelIkmanbBa¢ak;kñúgtarag 8>12 . karRtYtBinitüKuNPaB
eGay)anl¥CakarcaM)ac;Nas; edImI,eGayGasVal;eRbICab;)anyUr
ehIytémømFüm sMrab;karsakl,gbnþbnÞab;KñaRtUvEtmanlkçN³
Rbhak;RbEhlKña eTAnwgrUbmnþl,ayénmuxkarsMPar³ EdltamlMdab;
lMedayRtUvEtmankarkMritxñatRKab;TaMgRsugenAkñúgeRsamCak;lak; .

karlaybBa©ÚlKñaRtUvEtbMeBjeGay)anenAsItuNðPaBTabbMput nigkñúg
GMLúgeBlxøIbMputEdlnwgplit)annUvl,aymYyEdlmanl,aykMeTcfµ
labsBVTaMgGs; nigEdlmansItuNðPaBkMedAsmRsb edImI,Fanakar
bgðab;)anRtwmRtUv . lMnaMénkarlay bBa©ÚlKñaEdlGacTTYlyk
)annigsItuNðPaBkMedAsMrab;kinbgðab; manbgðajkñúgtarag 8>13 .
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karbgðab;tictYcbMputbEnßmeTot RtUveFIVeGaysMercenAsItuNðPaB
kMedAkinGb,brmaEdlbgðaj enAkñúgtaragehIyRtUveRbIEtrU:LÚkg;
ekAs‘Us‘b;xül;enAsItuNðPaB enH .

GasVal;kingayRsYlnwgbgðab;Cagb:uEnþm:akadaMb‘ÍTUm nigebtug GasVal;
manlkçN³Bi)akCag nig tMrUveGaymankarBüayamkñúgkarbgðab; .
CaFmµta eKeRbIrU:LÚ:kg;ekAs‘Umanxül;F¶n;² . GMeBIRc)ac;rbs;kg;ekAs‘U
mansar³sMxan;Nas; kñúgkartMrg;TwsbMENk RKab; . karbgðab;tRnþMRtUv
)aneRbIedayeCaKC½y b:uEnþRtUvcaM)ac;ykcitþ Tukdak;enAkñúgkareRCIserIs
cMnYndg nig cgVak;tRnþM ehIykarRtYtBinitü kMedAl,aylayKWsMxan;
eRcInCagCamYyrU:L:Úkg;ekAs‘Umanxül; . rU:LÚ: mankg;EdkTm¶n;gab;BMuman
RbsiT§PaBb:unµaneT ehIyeFVIépÞeGayrelag CamYynwgRbKMuGn; b:uEnþeKRtUv
karsMrab;eGaymuxtMN)anl¥CaTIKab;citþ . karkincab;epIþmBIEk,r
cieBaI©mfñl; nigxitbnþicmþg² eq<aHeTAkNþalfñl; . vamansar³sMxan;
Edlfakarbþ ÚT wsr U :L: Ú Rt UvEteFV I enAelIl,aybgðab ;EdlRtCak;
ehIydannImYy²RtUvEtmanRbEvgxusKñabnþ ic² edImI, eCosvag
karekItCasñamRTng;enAtamcenøaHKnøg . cMnYnmuxtMNeTAnwg

CaybBa©b;RtCak; RtUvkat;bnßyeGayenATabbMput edayeRbIRbdab;
RkalBIrCaxñatb£ Rbdab;RkaleBjTTwgfñl; edImI,eCosvagmuctMNRtCak;
enAcenøaH RsTab;Cab;Kña . RbsinebImuxtMNenHminGaceFIV)aneT
kardak;Rbdab;RkalsareLIgvij BIExSpøÚvmYyeTAExSpøÚvmYyeTot
enAtamcenøaHeGay)anjwk KWCaCMerIs mYyepSgeTot .

RbsinebIRsTab; enaHRtUv)anTukeGayRtCak; munnwgcak;RsTab;CitKña
enAeBlenaHviFIénviTüasßanGasVal;GMBIkarbegIátmuxtMN RtUv)aneGay
Gnusasn_ . EKmrbs;RsTab;TImYyRtUvkinelI nigbgðab;y:aghµt;ct; .
munniwgRkalExSpøÚvTIBIr muxtMNRtCak; RtUvEte)asCacaM)ac;ehIylab
C½rbnSI .

RkdasRkalRtUvdak;KgelI kMralTImYyedaymanbrimaN RKb;RKan;
edImI,eGayEKménRsTab;kinsMerc)ankMBs;RtwmRtUv .
l,aykMeTcfµRKab;FMenAkñúgsMPar³ RkalCan;BIelImuxtMNRtCak;RtUvEt
RbmUlykecj . sMPar³RKab;pg;EdlenAsl;nwgeFIVeGaymuxtMN
EdlRtUvsagsg;enaHTTYl)anlT§plCaTIKab;citþ .

tarag 8>12
PaBGnueRKaHénl,aylaymuxkarsMrab;karBiesaFn_eTal

tarag 8>13
karplitehIynigsItuNðPaBkMedAsMrab;kin (ºC)

l,aykMeTcfµpSMKña EdlqøgkERBa©gBiesaFn_ ¬m>m¦ cMNuHb‘ÍTUm
kERBa©gBiesaFn_ BS PaKry RbePTl,aylaybBa©ÚlKña PaKry

12/5
10/0
2/36
0/60
0/30
0/15

0/075

± 5
± 5
± 5
± 4
± 3
± 2
± 2

RsTab;swk

RsTab;RKwH

RKwHfñl;

± 0/3

± 0/4

± 0/4

kMritrbs;b‘ÍTUm (pen) karlay
b‘ÍTUm

karlay
l,aykMeTcfµ

l,aylay
karkin ¬Gb,brma¦

80 - 100
60 - 70
40 - 50

130 - 160
150 - 175
160 - 175

130 - 155
150 - 170
160 - 170

80
90

100
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9> RbBwtþikmµ elIépÞ
9>1> RsTab;labdMbUg nig karlabbnSI
RsTab;labdMbUg KWCaRsTab;b‘ÍTUmesþIg)aj;eTAelIépÞénRsTab;Edl
manRsab;CaFmµtaelIsMPar³minmaneRKOgP¢ab; b£ suIm:g ¼ sMPar³lay
CamYyfµkMe)ar . eKalbMNgrbs;vaGacsegçbdUcteTAenH ³

• vaCYyCMruj nig EfTaMPaBs¥itrvagRKwHfñl; nigépÞRkalman
b‘ ÍT UmedaylabépÞRK wHCamun ehIyRCabcUlRbeLaH
xül;enACit² épÞenaH .

• vaCYybiTPøitrn§épÞEdlmankñúgRKwHfñl; dUcenHkat;bnßykar
bWtRsUbykkar)aj;b’ÍTUm elIkdMbUgrbs;;épÞRkal .

• vaCYyP¢ab;bMENktUc²énl,aykMeTcfµCamYyKña enAkñúgépÞ
RKwHfñl; .

• RbsinebIkarcak;épÞRkalRtUv)anBnüaeBleday RbkarNa
mYyvapþl;[RKwHfñl;nUvkarkarBarbeNþaHGasnñTl;nwg \T§iBl
vinasGnþrayénkarFøak;ePøóg ehIynigcracr Rsal² .

PaBs¥ itTab b‘ ÍTUmkat;bnßy Edlmanry³eBlEfrkSasMeNIm
CamFümdUcCa  MC-30, MC-70 b£ enAkñúg kal³eTs³EdlkRm
man MC-250 GacRtUv)aneRbIsMrab;RsTab;dMbUg ¬CMerIsmü:agvijeTot
C½rta pøÚvEdlmanPaBs¥itTabGaceRbI)anRbsinebIGacrk)an¦ .
CMerAénkarRCabcUlRtUvmanRbEhl 3-10 m>m ehIybrimaN)aj;
RtUvEtmancMnYnmYyEdleFIV[épÞenaHs¶ÜtkñúgrvagBIréf¶ . PaBs¥it
EdlRtwmRtUvnwgGRtacak;GaRs½yCacMbgeTAelIRbKuM nig dg;suIet
énépÞEdlRtUvlab . GRtacak;RkalKWRbEhl sßitenAkñúg lMnaMrvag
0/3-1/1 K>Rk¼m2 .
PaBs¥itTabrbs;b‘ ÍTUmkat;bnßy KWcaM)ac;cMeBaHépÞEdleFI V[nwg
edaykMe)ar b£ suIm:g;y:ageRcIn ehIyPaBs¥itb‘ÍTUmkat;bnßyx<s;sMrab;
épÞmanRbKuMKRKat EdlBuMRtUveFIVRbRBitþikmµ . vamanRbeyaCn_ nwg)aj;
Twkbnþic²elIépÞelIépÞmunnwglabRsTab;dMbUgEdl vaGacCYybM)at;FUlI
nig GnuBaØati[fñaMlabGaceRsaceTAelIépÞ)angayRsYlelIépÞ nig
edIm,IRCabcUl . etlUTkab‘ÍTUm minsmRsbsMrab;karlabRsTab;dMbUg
enHeT BIeRBaHvamanTMenabegáItCaRsTab;Es,kelIépÞ .
muxgarcMbgrbs;karlabbnSIKWeFI VCaRsTab;s¥ itCYyP¢ab;RsTab;
épÞfµIeTAnwgépÞlabBIdMbUg RKwHpøÚvCab‘ÍTUm b£ RsTab;RKwHEdlRtUv)anTuk
ecalmYyry³kal . karlabbnSIRtUvEtesþIgCaTIbMput ehIyva
smRsbnwgeRbIetlUTkab‘ ÍT UmexSay BRgay[)anticCag
0/2 K>Rk¼m2  énkakb‘ÍTUmCaKMrbbnþKña\tdac; . kalNalkçx½NÐ
sItuNðPaBmanRKb;RKan; eKGacsMerc)anedayTTYl)anRsTab;esIþg
ehIynig BRgayRsTab;enaH edayrU :L: Úkg;ekAs‘Umanxül;edIm,I
[)anKMrbeBjelj .
9>2> karRkalépÞ
KMeragRkalépÞRtUv)anBN’naBisþakñúg kMNt;pøÚvfñl;eRkARbeTs elx 3
(TRRL (1982)) . KMeragenHRtUvEtKitBicarNa GMBIRbePTépÞpøÚv
EdlmanRsab; cracr fµl¥itEdlGacrk)anehIynigFatuGakas .

9>2>1> karRkalépÞmYyCan; nig BIrCan;
épÞRkalmYyCan;CaFmµta KW RKb;RKan;kalNaRtUv)anRkalenAelI
RsTab;b‘ÍTUm . edIm,I[)anKab;citþsMrab;épÞminmanb‘ÍTUm KuNPaB
rbs;épÞRkalbiTPøitmYyCan;RtUvmanKuNPaBx<s;xøaMgNas; ehIykar
EfTaMtUctacEdlekItmaneLIgCaeRkayRtUvEtGnuvtþPøam²enAeBl
NacaM)ac;tMrUveGay .
eK)an[Gnusasn_fa épÞRkalBIrCan;RtUv)aneRbI Canic©kalenAelI
RsTab;minEmnb‘ÍTUm . KuNPaBénépÞRkalBIrCan; nwgeFIV[RbesIr
y:ageRcInRbsinebIcracrRtUv)anGnuBaØat[rt;enAelIépÞRkalTImYykñúg
GMLúgeBlGb,brma 2-3 GaTitü ¬ehIyykl¥Evg CagenH¦ munnwg
cak;RkalRsTab;TIBIr . karenHGnuBaØat[kMeTcfµénRsTab;TImYy
edIm,ITTYlyknUvkarcab;cak;eRsHRKab;tUc²Edlpþl;[RKwHrwgmaM
sMrab;épÞRkalTIBIr . RbsinebIcracrbgá[RbLak;épÞRkalCan;TImYy
CamYynwgdI b£Pk; dI b£ Pk;enaHRtUvEtsMGatecjy:ag hµt;ct;munnwg
RkalépÞRkalCan;TIBIr .
CYnkalxSac;GacRtUv)aneRbICMnYsfµRKab;l¥ it)anEdr sMrab;épÞ
RkalCan;TIBIr . eTaHbICaxSac;minGacrYmviPaKTan pþl;;dl;kMras;épÞ
RkalTaMgmUlk_eday karpSMKñarvageRKOgP¢ab;ehIynigxSac;pþl;[
)anl,ayxab;mFümsMrab;fµl¥ it énRsTab;RkalP¢ ikTImYy nig
CYyTb;[vaenAnwgkEnøg)any:agCab;l¥CaTIbMput RbsinebIfµenaHman
rYbragminl¥ . l,ayBak;kNþalravGacRtUv)aneRbIsMrab;eKalbMNg
dUcKñaenHEdr .
épÞRkalEdlcak;enAelIcieBa©ImpøÚvRkalGacCaviFIman RbsiT§iPaBsMrab;
eFIV[RbesIreLIgdl;RbB½n§TwkhUr nig kat;bnßykareRcaH nig xUcEKm
kMralfñl; . manktþaCaeRcInEdlcaM)ac;RtUvBicarNa ehIysar³sMxan;
rbs;vaGaRs½yeTAelIGaMgtg;suIetbs;cracr ³

• sMPar³cieBa©Imfñl;RtUvEtsmRsbsMrab;épÞRkal nig RtUvEtmaM
mYnRKb;RKan;edIm,IRTnUvkarctenAnwgkEnøg bnÞúkkg;F¶n;² .

• bnÞHtUc²ehIyEvgd¾manRbsiT§iPaBKWCakarcaM)ac; edIm,Ipþl;
[nUvkarbiTp©itdl;karpøas;bþÚrbnÞúkF¶n;rvagcieBa©Imfñl; nig
épÞRkal .

• cieBa©Imfñl;EfTaMedayRtak;T½rekorminGac sMerc)aneLIy .
GayukaleFIV[rwgéncieBa©Imfñl;RkalbiTP¢it nwg mann½yfa
karEfTaMRkalP¢itsaeLIgvijnwgtMrUv eGayeFIVenAral;cenøaH
Rbhak;RbEhlR)aMqñaMmþg .

• KMnUscieBa©Imfñl; b£kareRbIl,aykMeTcfµmanBN’xus²Kñanwg
RtUv karCacaM)ac;edIm,IkMNt;EKménépÞebIkbr .

• enAelIcMeNaTeLIgPñM eKRbEhlcaM)ac;eRbIbnÞHbnøW sMeLg
dak;enAelIcieBa©Imfñl; edIm,IbgáarkareRbIR)as;cieBa©Imfñl;sMrab;
ECgKña .

9>2>2> RbePTépÞ
karbBa©úHfµRKab;l¥it eRkamcracrKWGaRs½yeTAnwgPaBrwgrbs;RsTab;
EdlRtUvRkalP¢itehIynigTMhMfµRKab;l¥it . karvaytémøPaBrwg
rbs;RsTab;Gacép¥kelIniymn½yBiBN’na b£ vas;EvgedayeRbI
Rbdab;sÞg;sakl,gvayTmøúHsamj . RbePTépÞBisþar témøeRCobcUl
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kñúgkareRCIsykfµRKab;l¥itEdl)ankMNt;sMrab;karRkalépÞBIrCan; TMhM
xañtfµRKab;l¥itsMrab; RsTab;TImYyRtUvEteRCIsyk edayEp¥kelImUldaæn
énPaBrwgrbs;épÞEdlmanRsab;ehIy RbePTcracrdUc)ancg¥úúlbgðaj
kñúgtarag 9>3 . TMhMfµRKab;l¥it Edl)ankMNt; eRCIsyksMrab;

tarag 9>3
TMhMfµRKab;l¥itGtibrmaEdl)anGnusasn_ ¬m>m¦

RbePTépÞ RbePTcracr
1 2 3 4 5

rwgNas; 10 10 6 6 6
rwg 14 14 10 6 6
Fmµta 20 14 14 10 6
Tn; * 20 14 14 10

* BuMsmRsbsMrab;karRkalépÞ

tarag 9>1
RbePTénPaBrwgrbs;épÞpøÚvfñl;

RbePTépÞ kareRCobcUl* niymn½y
enA 30OC ¬m>m¦

rwgNas; 0-2 épÞdUcCaebtug b£ RKwHfñl;EdleFIV[manlMnwg edayCatiKImIEdl
kñúgenaHkareRCobcUledaymincab;GarmµN_énfµRKab;l¥itnwgekItmaneLIgeRkamcracrF¶n; .

rwg 2-5 RKwHfñl;manxñatRKab;EdlkñúgenaHfµRKab;l¥itnwgeRCobcUlEtbniþiceRkamcracrF¶n; .

Fmµta 5-8 RKwHfñl;eFIVGMBIb‘ÍTUm b£ RsTab;RKwHEdlkñúgenaHfµRKab;l¥iteRCobcUleday
gayRsYleRkamcracrmFüm nig F¶n; .

Tn; 8-12 b‘ÍTUm sm,ÚrN_GasVal;EdlkñúgenaHfµRKab;l¥itnwgeRCobcUl
y:ageRcInKYrsmeRkamcracrmFüm nig F¶n; .

ehIynigniymn½yBiBN’namanbBa¢ak;kñúgtarag 9>1 . karBiesaFn_
sakl,gsÞg;rk kareRCobcUlman BiBN’nakñúgbrisidæ  g  .

9>2>3> RbePTcracr

TMhMcracrRtUc)anKitCacMnYnyanCMniHCMnYjkñúgmYyéf¶kñúgcMENkpøÚvmYy
ExSEdlkMBugRtUv)anykmkBicarNa . RbePTcracr RtUv)ankMNt;kñúg
tarag 9>2 . eKRtUvEtkt;sMKal;faRbePTTaMgLay enaHxusKñaBIcMNat;
fñak;cracrEdleRbIkñúgkareRCIsykrcnasm<½n§ kMralkñúgCMBUk 10 .

9>2>4> fµRKab;l¥it
fµRKab;l¥itRtÚvEkeKarBeTAtamral;TidæPaBCamYy nwgtMrUvkarniyam
Gg;eKøs 63 Epñk 2 ¬1987¦ . TMhMxañténfµRKab;l¥it RtUvEteRCIserIs
»üRtUvnwgkMrwtkMBs;cracrehIynig PaBrwgrbs; épÞRkalBIelIdUc)an
bgðajkñúgtarag 9>3 .

* sUmemIlbrisidæ   g

tarag 9>2
RbePTcracrsMrab;karRkalépÞ

RbePT cMnYnRbhak;RbEhlényanCMniHKµanpÞúkTm¶n;FMCag
1>5etan ¬kñúgmYyéf¶¦

1 elIs 2000
2 1000-2000
3 200-1000
4 20-200
5 ticCag 20
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RsTab ;T IB IrRt UvEtRbEhlBak ;kNþalTMhMEdl)ank MNt;én
RsTab;TImYyedIm, IC YyCMr ujdl;karcak;Rs³)anl¥rvagRsTab;
TaMgT,ay ]TahrN¾RsTab;TImYyman20m>m RsTab;TIBIrbnÞab;
mkeTotRtYvEt 10m>m b£k¾RsTab;TImYyman 14m>m bnÞab;mkeTot
RsTab;TIBIrRtUvEt10m>mb£6m>m.
kñ úgkrNIépÞEdlmanRsab;manlkçN³rwg RsTab;CaTIEdlkar
bBa©úHbnþicbnþÜÜcénfµ RKab;l¥itrbs;RsTab;TImYyGac sMerc)andUcCa
RK w Hf ñl ; eF V I[manl Mn wg ed ays I um :g EdleT IbEtksagf µ I ²
b£RKwHfñl;eFVIGMBIfµbMEbkhab;l¥ karRkalfµRKab;l¥it6m>m RtUvEtcak;Ca
mundMbUg bnÞab;mkRkalfµRKab;l¥it10m>mb£ 14m>mkñúgRsTab;TIBIr.
RsTab;TImYyEdlmanfµRKab;l¥ittUcnwgs¥itCab;l¥eTAnwgépÞrwgehIynig
pþl;Ca{KnøwH{sMrab;fµFMénkarRkalRsTab;TIBIr.
brimaNénfµRKab;l¥ it RtUvEtmancMnYnRKb;RKan;edIm,IRKbelIépÞ
eRKOgP¢ab;CahVIlTMagmUl eRkayBIkinbgáab;. GRtaEdlfµRKab;l¥it
RtUvRkalGaRs½yeTAelITMhMrbs;va rUbrag nig Tm¶n;Cak;lak;EtGRta
GacRtUv)an)a:n;RbmaNedayeRbIrUbTI 7.
TMhMy:agtUcénfµRKab;l¥ity:agtic 200dMuRtUv)anvas;Evgnig TMhMy:ag
tUcCamFüm (ALD) RtUv)ankMNt;. viFICMerIsmüa:geTot Ep¥kelITMhMxñat
kNþalehIynig snÞsSn¾ tUcesþIgRtUv )anBiBN’na kñúgkMNt;pøÚvfñl;eRkA
RbeTsTI3 (TRRL(1982)). bnÞab;mk ALDRtUv)aneRbIkñúgrUbCamYy
nwgbnÞat;EdlmaneQµaH AB ehIynigGRtaRbhak;RbEhlénkarRkal
fµRKab;l¥itRsg;ykecjBImaRtd¢anxagelI. GRtaenHRtUvEteRbICa
mKÁúeTÞsk¾sMrab;eKalbMngpÁt;pÁg;. GRtaBRgayCak;EsþgRtUv EtEktRmUv
enAkard¢an enAeBlEdllkçN³crikénkarBRgayrbs;fµRKab;l¥itRtUv
)anBinitüeXIj.
9>2>5> eRKOgPa¢b;
rUbTI 8 bgðajGMBITMnak;TMngrvag PaBs¥it nig sItuNðPaBrbs;pøÚvsMrab;
lMnaMd¾TUlMTUlayéneRKOgPa¢b; . kñúgtMbn;RtUBIksItuNðPaBeBléf¶man

lMnaMBI 20 oC eTA 70 oC. rUbenHcg¥úlbgðajfa eRKOgPa¢b;Edlsm
RsbbMput RbEhlCaman MC 3000 b£k¾Edl mankMrwtRCabcUlcab;BI
80¼100. RbsinebI eRKOgPa¢b;RtwmRtUvminGacrk)aneTCYnkaleK
GacsMerc)an edaylaypSMsMPar³smRsbenAkard¢an  (Hitch nig
Stewart (1987) ).
edIm,IkMNt;GRtaénkarcak;RkaleRKOgP¢ab; ktþasmRsbmYyRtUv)an
eRCIsykBItarag 9>4 sMrab;lkçxNÐ½nImYy²kñúglkçxNÐ½TaMgbYnEdl
)ancuHbB¢aI. bnÞab;mkktþaTMagbYnenaHRtUv)an bUkbB©ÚalCamYyKañedIm,I
pþl;[nUvktaþføwgEføgsrub. TMhMy:agtUcCamFüménfµRKab;l¥it ehIynig
ktþaføwgEføgsrubTTYl)anBIlkçxNÐ½minpøas;bþÚrkñúgtarag 9>4 bnÞab;mk
RtUv)aneRbICamYynwgrUbTI 7 edIm,ITTYl)anGRtacak;RkaleRKOgPa¢b; .
karRsavRCavenARbeTs eknIBaØa (Hitch (1981) ) )anbgðajfa GRta
BRgayeRKOgP¢ab;RtUvEt)anEktMrUvedIm,IKitKUrBicarNa eTAelICRmal
nigel,OncracrdUc)ancg¥úlbgðajkñúgrUbenaH .
enATIbB¢aab;GRtaBRgayeRKOgPa¢b;RtUvkarEkERbedIm,IGnuBaØatsMrab;
smamaRtxusKañénkakb‘ITUmkñúgeRKOgPa¢b;epSg²Kañ . BMumankarEk
tMrUvcaM)ac;sMrab; MC 3000 b:uEnþcMeBaHb‘ITUmkMrwt RCabcUlGRta)aj;RtUv
Etkat;bnßy10 PaKrysMrab;kMrwtRCabcUl 80¼100ehIynig 5
PaKrysMrab;kMrwtRCabcUl 300 . cMeBaHetlUTkavaRtUvEt)an
begáInedayktþa (90/ cMNuHb‘ITUmén etlUTkaCaPaKry ¦.
9>3> l,ayBaak;kNþalrav
l,ayBaak;kNþalravKWCal,ayeFVIGMBIkMeTcfµRKab;l¥it  eRKOgbMeBj
sIum:g;Br½tT,g;  etlUTkab‘ITUm nig Twk bEnßm (ASTM  D 3910-84
(1990 ); BS 434 Epñk 1 nig 2 (1984) ). kalNal,ayeTIb nig
layfµI²vamanPaBminERbRbYl kMras;ehIyGacRtUv)anBRgayCakMras;
5m>m eTA 10m>m. viFIRkalépÞenH minRtUv)aneRbIsMrab;sMNg;fµIeT
BIeRBaH vamantémøx<s;CagépÞRkal vamin)anpþl;[nUvépÞmanRbKuMl¥
eTnigva minsUvCab;lab;eRbI)anyUrpg .

tarag 9>4
lkçx½NÐefrsMrab;kMNt;GRtaRkaleRKOgP¢ab;

cracr yanCMniH¼éf¶* snÞsSn_efr RbePTfµRKab;l¥it snÞsSn_efr
ticNas; 0-50 +3 mUl¼RbLak;dI +2
tic 50-250 +1
mFüm 250-500 0 ragKIb 0
eRcInmFüm 500-1500 -1
eRcIn 1500-3000 -3 esþIgsMEb:t -2
eRcInNas; 3000+ -5

labCamun -2
épÞmanRsab; lkçx½NÐFatuGakas
BuMmanRbRBwtþikmµ¼RKwHfñl;dMbUg +6 esImehIyRtCak; +2
b‘ÍTUmticNas; +4 RtUBIk ¬esImehIyekþA¦ +1
b‘ÍTUmtic 0 minekþAminRtCak; 0
b‘ÍTUmmFüm -1 Bak;kNþalesaHkeRkaH ¬s¶Üt nig ekþA¦ -1
b‘ÍTUmsMbUrNas; -3 esaHkeRkaH ¬s¶ÜtNas;ekþANas;¦ -2

* yanCMniHTaMgGs;kñúgmYyTIs
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GRtaeRsaceRKOgP¢ab;
(kMritkat;bnßymanPaBsi¥tFMCag 2X10Cs enA 60o

C)

1> sMrab;cracryWt b¤ kMriteLIgecatCag 3 PaKry RtUvkat;bnßyGRtaeRsaceRKOgP¢ab;BI 10PaKry
2> sMrab;cracrelOn b¤ kMritcuHecatCag 3 PaKry RtUvbegIánGRtaeRsaceRKOgP¢ab;BI 10PaKry eTA 20PaKry

r UbPaBTI7 ³ taragKMeragbøg;RkalépÞtaragKMeragbøg;RkalépÞtaragKMeragbøg;RkalépÞtaragKMeragbøg;RkalépÞtaragKMeragbøg;RkalépÞ
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fµRKab;li¥tEdllabbBa©úH
kMritsItuNðPaBTabCag
)anRbEhl 10 oC

PaB
xab

;si¥t
 (cS

)
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l,ayBak;kNþalravRtUv)aneRbICaerOy²kñ úgkarr YmpS MCamYy
karRkalépÞeFIVCa  : KMrbbiTP¢it   : . kñúgbec©keTsenHl,ayBak;kNþal
ravRtUv)anlab enAxagelIénkMralépÞRkalEtmYyCan; edIm,IeFIV)an
RbKuMépÞEdlmanKMerImticCagkarRkalépÞEtÉkÉg ehIyCaépÞmYyEdl
bn;Ebn)an nig Cab;lab;eRbI)anyUr . eTaHCay:agNak_eday
karrYmKñaenaHman témøx<s;CagkarRkalépÞBIrCan; ehIytMrUv[
mankarRtYtBinitüedayykcitþTukdak;kñúgGMLúgeBlksag .

TaMgetlUTka GanIj:ÚnIk nig etlUTka kasüÚnIt GacRtUv)aneRbIkñúg
l,ayBak;kNþalrav b: uEnþetlUTka kasüÚnIt CaFmµtaRtUv)an
eRbIkñúgl,ayBak;kNþalravmanl,aykMeTcfµ manCatiCUehIylkçN³
rh½sEbkrbs;vaKW manKuNsm,tþ i enAeBlEdlePøógxøa MgTMng
CaekItmaneLIg . lkçN³bec©keTssmRsbsMrab;l,ay
Bak;kNþalravmanbBa¢ak;kñúgtarag 9>5 .

tarag 9>5
lkçN³bec©keTssMrab;l,ayBak;kNþalrav

karEbgEckTMhMxñatRKab;
PaKryCam:as;énkMeTcfµTaMgGs;EdlqøgkERBa©gBiesaFn_

kERBa©gBiesaFn_ BS ¬m>m¦
pg;l¥it TUeTA RKab;FM

10 - 100 100
5 100 90-100 70-90

2/36 90-100 65-90 45-70
1>18 65-90 45-70 28-50
0>6 40-60 30-50 19-34
0>3 25-42 18-30 12-25
0>15 15-30 10-21 7-18

0>075 10-20 5-15 5-15
cMNuHb‘ÍTUm

¬PaKryCam:as¦ 10-16 7>5-13>5 6>5-12>0
énkMeTcfµs¶Üt

kMNt;sMKal; ³ KMeragl,aypSMRbesIrbMputsMrab;l,aykMeTcfµ eRKOgbMeBj Twk nig l,ayetlUTka b‘ÍTUm RtUvEtkMNt;edayeRbI ASTM D3910-
84 (1990) .

karRkalRKbBIelI

épÞl,aykMeTcfµ karRkalRKb ¬m2¼m3¦

20 m>m 130-170
14 m>m 170-240
10 m>m 180-250

RKwHfñl;lab 150-180 ¬CaBIrRsTab;¦
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10> esovePAraynamrcnasm<½n
mUldæanénesovePAraynamenHRtUv)anBiBN’nakñúgEpñk 1>7

nig Bt’mancMa)ac;CaeRcInsMrab;eRbIvaKWmankñúgCMBUksMxan;² énkMNt;pøÚv
fñl;enH . RkumbnÞb;énesovePAraymuxrcnasm< ½nenHRtUv)an
kMNt;edaylMnaMéncracr ¬CMBUk 2 ¦ nig ¬PaBrwgmaMénRsTab;)at
RKwHfñl; ¬CMBUk 3¦ ehIynig sMPar³TaMgGs;RtUv)anBiBN’nakñúgCMBUk
6 dl; 9 . karsegçbnUvtMrUvkar nig CMBUkÉksareyagTak;Tgnwg
taragKMeragbøg; nImYy²RtUv)anbBa¢k; kñúgtarag 10>1 .
eTaHbIfa kMras;RsTab;RtUvEteFI VeTAtamKMeragbøg;enAeBlNa
k_edayEdlsMerceFIV)an sMPar³EdlykmkCMnYsmankMrwtxøHrvag)at
RKwHfñl; nigdIcak;bMeBjRtUv)anGnuBaØtiEp¥kelIeKalkarN_elx
rcnasm<½nEdlKUsbBa¢ak;kñúgmKÁeTsk_ AASHTO sMrab;KMeragrcna
sm<½nkMral (AASTO (1986)) . enATINaEdlkarykmkCMnYs RtUv
)anGnuBaØati kMNt;sMKal;RtUv)andak;P¢ab;CamYynwgtaragbøg;KMerag .
taragRtUv)aneRKageLIgedIm,Ifa enATINaGacsMerceTA)ankMras;énkar
elIkeLIgénsMPar³nImYyKWmanlkçN³Cak;Esþg . dUcenHRsTab;
TaMgGs;ticCag 200 m>m nwgRtUvksagkñúgkarelIkeLIgmYydg
ehIyRsTab;TaMgGs;Rkas;Cag300m>m nwgRtUv)ankMNt;ksagkñúgkar

elIkeLIgBIrdg . yU²mþgRsTab; KWCakMras;mFüm ehIykarsMerccitþ
GMBIkMras;RsTab;elIkeLIgGaRs½y eTAelIeRKOgcRksMrab;ksag
Edlrk)an nig PaBgayRsYléndg;suIetkñúgkMrwtTabénkarelIkeLIg
EdlGacsMerc)an . kMras;énkarelIkeLIgnImYy²minRtUvkar
caM)ac;eGaydUcKñaenaHeT nig ykl¥Cajwkjab; RtUvEktMrUvkMras;
eGayRsbeTAkMras;TaMgGs;EdltMrUveGay ehIynigTMhMxñatRKab;
Gtibrma edayeRbIkarrYmpSMkMritxñatRKab;BItarag 6>2 .
kñúgtaragelx 3/4 nig 7 EdlépÞrcnasm<½nBak;kNþal RtUv)ankMNt;
vamansar³sMxan;Nas;Edlfa sMPar³épÞRkalRtUvEt GacERbRbYl)an
¬CMBUk 8¦ nig xñatRKab;RKwHfñl;RtUvEtmanKuNPaB x<s;bMput
CakarcUlcitþKW GB1,A . kñúgcMNat;fñak;cracr T6, T7 nig T8
manEtxñat;RKab;RKwHfñl;RbePT GB1 b£ GB2 eT EdlRtUveRbI GB3
KWGacTTYlyk)ankñúgcMNat;fñak;cracrTab . cMeBaHsMPar³Edl
eFI V[nwgedaykMe)ar b£ su Im:g; tarag)ankMNt;RsTab;r YcehIy
EdlmansMPar³bIRbePTGacRtUveRbI)an .

kareRC Isyktaragn wgGaRs ½yeTAel Ikt þ aeRc InEbb
bu:EnþRtUvEtEp¥k elIkarkat;bnßynUvtémødwkCBa¢Únsrub dUc)anBiPakSa

tarag 10>1
segçbtMrUvsMPar³sMrab;taragbøg;KMerag

tarag épÞRkal RKwHfñl; CMBUkeyag
elx
1 karRkalépÞBIr T1-T4 eRbI GB1, GB2 b£ CB3

Can; T5 eRbI GB1, A b£ GB1, B 6nig9
T6 RtUvEteRbI GB1, A

2 karRkalépÞBIr T1-T4 eRbI GB1, GB2 b£ GB3
Can; T5 eRbI GB1 6, 7 nig 8

T6, T7, T8 eRbI GB1, A

3 GasVal;   :bt;Ebn)an  : T1-T4 eRbI GB1, GB2
T5 eRbI GB1 6 nig 8
T6 eRbI GB1, A

4 GasVal; {bt;Ebn)an} T1-T4 eRbI GB1 b£ GB2
T5 eRbI GB1 6, 7 nig 8
T6 -T8 eRbI GB1, A

5 RsTab;swk nig RsTab;RKwH GB1, A 6 nig 8
6 RsTab;swk nig RsTab;RKwH GB1 b£ GB2 6, 7 nig 8
7 karRkalP¢itmYyCan;b£

BIrCan; edaymanKuNPaBx<s; RB1, RB2 b£ RB3 8 nig 9
sMrab; T4 . GasVal;  : bt;Ebn)an  :
sMrab; T5 - T8

8 karRkalépÞBIrCan; CB1, CB2 7 nig 9
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kñúgEpñk 1>3 . ktþaEdlnwgRtUvkarcMa)ac;ykmkBicarNa kñúgkar
vaytémøeBleljman³

• kMritkMBs; nig karkMNt;eBlEfTaM
• Gtþcarwk EdlGacekItman énrcnasm<½n
• bTBiesaFn_ nig CMnajrbs;Gñkem:Akar ehIynwgPaBGacrk)an

eRKOgcRksmRsb
• témøsMPar³xusKñaEdlGacRtUv)aneRbIR)as;
• ktþahaniP½yepSg²eTot

eKminGacsMerceFIV)an edImI,pþl;karENnaMBisþar elIbBaðaTaMgLay
enaHeT . taragRtUv)anbegI áteLIgedayQrelImUldæan snµt;
d¾smehtuplTak;TineTAnwgcMnucbIdMbUgénktþaTaMgenH dUc)an
BiBN’nakñúgGtßbTenH ehIydUecñHCMerIsdMbUgRtUvEtEp¥kelItémøkñúgRsuk
énCMerIsEdlGaceFIV)an . RbsinebIBt’manNamYy EdlGacrk)an
Cab;Tak;Tg nwg Gtþcar wkEdlGacekItmanénrcnasm< ½n
eRkamlkçx½NÐkñ úgRsuk enAeBlenaHkaviPaKhaniP½yd¾samj
GacGnuvtþedImI, eRCIsykrcnasm<½nsmRsbbMput ¬]TahrN_ Ellis
¬1975¦¦ . CamYynwgBt’manBisþary:ageRcIn
eKRtUvEtGacsMerc)anedImI,Rkwt CaxñatnUvviFIvinieyaKpøÚvfñl;mYydUcCa
HDM-III ( Watanatada et al ¬1987¦¦ b¤  RTIM-2 (Parsley
nig Robinson ¬1982¦¦ ehIybnÞab;mkeRbIR)as;KMrUenHedIm,I
KNnatMélGayukalTa MgmUlEdlCab;Tak ;Tgnwgrcnasm< ½n
nImYy²EdlGacman EdlkarenHGnuBaØatieGay manCMerIsRbesIrbMput
nwgRtUveFIV)an . cMeBaHpøÚvCaeRcIn CaBiess pøÚvEdlmancracrtic
BiesaFn_k ñ úgRsuk nwgkMnt;)annUvrcnasm< ½n d ¾smRsbbMput
ehIykarviPaKd¾eCOnelOnmYynwgminGacFana)aneLIy .
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KnøwHsMxan;²cMeBaHesovePAraymuxrcnasm<½n

fñak ;cracrfñak ;cracrfñak ;cracrfñak ;cracrfñak ;cracr fñak;PaBr wgma MRsTab;)atRKwHfñl;f ñak;PaBr wgma MRsTab;)atRKwHfñl;f ñak;PaBr wgma MRsTab;)atRKwHfñl;f ñak;PaBr wgma MRsTab;)atRKwHfñl;f ñak;PaBr wgma MRsTab;)atRKwHfñl;
(106 esa) (CBR%)

T1 = < 0>3
T2 = 0>3 - 0>7 S1 = 2
T3 = 0>7 - 1>5 S2 = 3 , 4
T4 = 1>5 - 3>0 S3 = 5 -7
T5 =3>0 - 6>0 S4 = 8 - 14
T6 = 6>0 - 10 S5 = 15 - 29
T7 = 10 - 17 S6 = 30 +
T8 = 17 - 30
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kMNt;sMKal; ³1> * )atRKwHfñl;cab;BI 100 m>m eLIgeTARbEhlGacdak;CMnYsedaysMPar³cak;bMeBjEdl)aneRCIserIs
RbsinebI)atRKwHfñl;minRtUv)ankat;bnßyeGayticCag kMras;RKwHfñl; b¤ 200m>m mYyNak¾edayEdlFMCag .
GRtaCMnYsén)atRKwHfñl;eTAnwg sMPar³cak;bMeBjEdl)aneRCIserIs KW 25 m>m ³ 32 m>m .
2> )atRKwHfñl;Edl)aneFVIeGaymanlMnwgedaysIum:g; b¤ kMe)arGacRtUv)aneRbIpgEdr .
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kMNt;sMKal;³ 1> * )atRKwHfñl;cab;BI 100m>m eLIgeTARbEhlGacdak;CMnYsedaysMPar³cak;bMeBjEdl)aneRCIserIsRbsinebI
)atRKwHfñl; minRtUv)ankat;bnßyeGayticCagkMras;RKwHfñl; b¤ 200m>m mYyNak¾edayEdlFMCag .
GRtasmamaRtén)atRKwHfñl;eTAnwgsMPar³cak;bMeBjEdl)aneRCIserIsKW 25 m>m ³ 32 m>m .
2> )atRKwHfñl;EdleFIVeGaymanlMnwgedaysIum:g; b¤ kMe)arRbEhlRtUv)aneRbIpgEdr .
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kMNt;sMKal;³ 1> * )atRKwHfñl;cab;BI 100m>m eLIgeTARbEhlGacdak;CMnYsedaysMPar³cak;bMeBjEdl)aneRCIserIsRbsinebI
)atRKwHfñl; minRtUv)ankat;bnßyeGayticCagkMras;RKwHfñl; b¤ 200m>m mYyNak¾edayEdlFMCag .
GRtasmamaRtén)atRKwHfñl;eTAnwgsMPar³cak;bMeBjEdl)aneRCIserIsKW 25 m>m ³ 32 m>m .
2> )atRKwHfñl;EdleFIVeGaymanlMnwgedaysIum:g; b¤ kMe)arRbEhlRtUv)aneRbIpgEdr .
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kMNt;sMKal;³ 1> * )atRKwHfñl;cab;BI 100m>m eLIgeTARbEhlGacdak;CMnYsedaysMPar³cak;bMeBjEdl)aneRCIserIsRbsinebI
)atRKwHfñl; minRtUv)ankat;bnßyeGayticCagkMras;RKwHfñl; b¤ 200m>m mYyNak¾edayEdlFMCag .
GRtasmamaRtén)atRKwHfñl;eTAnwgsMPar³cak;bMeBjEdl)aneRCIserIsKW 25 m>m ³ 32 m>m .
2> )atRKwHfñl;EdleFIVeGaymanlMnwgedaysIum:g; b¤ kMe)arRbEhlRtUv)aneRbIpgEdr b:uEnþemIlEpñk 7>7>2 .
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brisidæ k ³ niyamGg;eKøsEdlGacGnuvtþ)an
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EpñkTI 1 tMrUvkarTUeTA nigkarerobcMsMNak .
EpñkTI 2 cMNat;fñak;BiesaFn_ .
EpñkTI 3 karsakl,gtamKImI b£eGLicRtUKImI .
EpñkTI 4 karsakl,gTak;Tgnwgkarbgðab; .
EpñkTI 5 karsakl,gPaBsgát;eGayENn PaBminRCabTwk nigPaBCab;lab;GaceRbI)anyUr .
EpñkTI 6 karsakl,gPaBRsutcuH nigkarsakl,gPaBminRCabTwkkñúgbnÞb;ClsaRsþ nigCamYynwg

karvas;sMNakrn§ejIs .
EpñkTI 7 karsakl,gkMlaMgbM)ak; ¬karsgát;TaMgRsug¦ .
EpñkTI 8 karsakl,gkMlaMgbM)ak; ¬karsgát;d¾manRbsiT§iPaB¦ .
EpñkTI 9 karsakl,genAnwgkEnøg .

BS 1924 (1990) sMPar³eFIVeGaymanlMnwgsMrab;eKalbMNgvisVkmµ .
EpñkTI 1 tMrUvkarTUeTA kareFIVsMNak karerobcMsMNak nig karsakl,gelIsMPar³munnwgeFIVeGay manlMnwg .
EpñkTI 2 viFIsakl,gsMrab; sMPar³eFIVeGaymanlMnwg edaysIum:g; nigsMPar³eFIVeGay manlMnwgedaykMe)ar .

BS 2000 eRbgkateqA nigplitplrbs;va .
Epñk 49 ¬1983¦ kareRCobcUlénsMPar³b‘ÍTUm .
Epñk 58 ¬1988¦ cMNucTn;rbs;b‘ÍTUm ¬cieBa¢ónb£)al;¦ .
Epñk 72 ¬1988¦ PaBs¥wtrbs;b‘ÍTUmkat;bnßy .
Epñk 105 ¬1991¦ karRbEmlRbmUleRKOgPa¢b;b‘ÍTUm edaykaryktamrebobDIkøÚr:Uem:tan .

BS 3690 b‘ÍTUmsMrab;sagsg;nig visVkmµsIuvil .
EpñkTI 1 ¬1989¦ b‘ÍTUmsMrab;pøÚvfñl; nig épÞRkalepSgeTot .

BS 4987 labm:ak;kadaMsMrab;pøÚvfñl; nigépÞRkalepSgeTot .
EpñkTI 1 ¬1988¦ lkçN³bec©keTssMrab;sMPar³sMxan;nigsMrab;l,ay .
EpñkTI 2 ¬1988¦ kardwkCBa¢Ún karRkalnigkarbgðab; .
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brisidæææ x ³ kar)a:n;RbmaN
cMNuuuuuuuuHsMeNImRKwHfñl; sMrab;lkçx½NÐRbePT1
cMNuHsMeNImRsTab;RKwHfñl;xageRkamkMralpøÚvfñl;minRCabTwkGacekIneLIg
eRkayeBlsagsg;enATINaEdlkMBs;TwkkñúgdImanenACitRsTab;épÞ
xagelI. cMNuHsMeNImx<s;bMput GacTsSn_Tay)anBITMnak;TMng
Edl)an vas;rvagkarRsUbrbs;dI nigcMNuHsMeNIm sMrab;dICak;lak;
NamYynigcMeNHdwg énCMerAkMBs;TwkkñúgdI .
karvas;TMnak;TMng eBjeljTaMgRsugrvagkarRsUb nigcMNuHsMeNIm
KWsIueBlevlaehIIyTMrg;karvas;EvgsamBaØaEtÉkÉgGacRtUv )aneRbI .
sMNakdItUcmYy Edl)anbgaðb ; ;eGaydl;dg;sI uetenAkardæan
ehIynigcMNuH sMeNImRtUv)andak;enAkñúgbrikça mnÞÞÞIiBiesaFn_d¾smRsb
EdlGac Gnuvtþn_ sMBaFsmmUleTAnwgCMerAEdlmanRbsiTi §PaB
énkMBs; TwkkñúúúgdI: ¬ ]TahrN_ fassMrg;sMBaF  ¦ .
CMerAd¾manRbsiTi§PaB énkMBs;Twkkñññ ú ú úgdI sMrab;eKalbMNgeRKagman
CMerACak;EsþgBIRsTab;)atRKwHfñl;dl;kMBs;TwkkñúúúgdIbUknwgdMeNIrRsut
cuHénkMBs;Twkkñú ú úgdI edaysarsMBaFRsTab;RkalBIelI . dMeNIr
RsutEdlGacemIIleXIjenaHERbRbYlCamYynwg RbePTdI ehIyktþaEk
tMrUvRbhak;RbEhlRtUv)anbBaa¢k;;;kñúúúgtarag  B1 .

edIm,IKNna CMerAd¾manRbsiTi§PaB D EdlRtUv)aneRbIedIm,IkMNt;kar
RsUbGnuvtþeLIgenAkññññññúgfassMrg;sMBaFsmtþkmµ teTAenHRtUv)aneRbI³

D = WT + (SF x t)

Edlman WT =  CMerAkMBs;TwkkñúgdI enAxageRkamRsTab;)at
RKwHfñl; ¬ cMNuckMBs;x<s;bMputtamrdUvEdlrMBwgTuk ¦

SF = ktþaEktMrUvBItarag B1

T = kMras;kMralCamYynwgÉktþaEdlminpøas;bþþþ þ þ þ ÚrsMrab; WT,

t, D.

kalNa lMnwgRtUvTTYl)anenAkñúgfassMrg;sMBat sMNak
dIRtUv)anRbmYlyk ehIycMNuHsMeNImrbs;vaRtUv)anvas; .
cMNuHsMeNIm enHKWCatMél EdlkñúgenaH CBR sMrab;KMeragRtUv
Et)anRbmaN bnÞab;BIkarsakl,gdIniyam Edl)anKUsbBaa¢k;kñúg
Epñk 3>2  .

tarag     B1

ktþaEktMrUvsMrab;RbePTdI (PI) eRbIkñúúúgkarKNna
CMerAd¾manRbsiTi§PaBénkMBs;TwkkñúúúgdI .

P1 ktþaEktMrUv
SF

0 0
10 0>3
15 0>55
20 0>80
25 1>1
30 1>4
35 1>6

>35 2>0
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brisidæ K ³ TRL ]bkrN_vayTmøúHedayeRbI
ekaNDINamiuc

TRL ]bkrN_ (DCP) )anbgðajkñúgrUb  C1 KWCa]bkrN_
Edl)aneRKageLIg sMrab;vas;d¾rh½snUvlkçNHsm,tiþ rcnasm<½n
kMralpøÚvfñl;enAnwgkEnøg EdlmanRsab;eFIVGMBIsMPar³manxñatRKab;min
maneRKOgP¢ab;  . karvas;EvgCabnþbnaÞb; GaceFIVdl;CMerA  800 m>m
b£ 1200 m>m enAeBlEdldgBnøÚtRtUv)antPa¢b; .

eKalkarN_sMxan;rbs; DCP KWfaGRtaénkarTmøúHrbs;dMuEdk
ragCaekaN kalNaeKvayedaykMlaMg niyamKWmanTMnak;TMng
bRBa©aseTAnwgPaBmaMTaMrbs;sMPar³Edlvas;eday/ Ca]TahrN_
karsakl,gGMMMBIGRtakMlaMgRTkalIhV½rnIj:a (CBR) ¬sUmemIlrUb C2) .
enATINaRsTab;kMralmanPaBrwgmaM xus²Kña/ RBMEdnx½NÐrvagRsTab;
GacRtUv)ankMNt;GtþsBaØaN ehIynigkMras;rbs;RsTab;k¾RtUv)an
kMNt; . lT§plCatYya:g RtUv)anbgðajkññúgrUb C3 .

]bkrN_ DCP RtUvkarGñkbBa¢abInak; . mñak;kan;]bkrN_
mñak;elIk nigTmøak;kUnTm¶n; nigGñkbec©keTskt;RtalT§§pl . ]bkrN_
RtUv)andak;bBaÆr ehIynigkUnTm¶n; elIIktamdgrhUtdl;Rbdab;kan; .
RtUvykcitþTukdak;edIm,I[R)akdfa kUnTm¶n;RKan;Etb:HnwgRbdab;kan;
EtminelIk]bkrN_eT munnwg[vaFøak; ehIyGñkbBa¢arElg[va
Faøk;edayesrI nigminRtUvRcanTMlak;vaedayédrbs;Kat;eLIy .
RbsinebIkñúggMLúgeBleFIVVkarsakl,g DCP eRTtecjBIExSbnaÞt;Qr/
minRtUvb:unb:gEkeT edaysarfaépÞb:Hrvagdgédkan; nigCayrn§nwgpþl;
[lT§plnUvkMhusqÁgkan;EteRcIneLIg . RbsinebImuMrbs;]bkrN_
ERbCaGaRkk;bgá[kUnTMgn;rGwlb:HelIdgkUnTMgn; ehIyminFaøk;
edayesrI karsakl,gRtUve)aHbg;ecal .
eK)an[Gnusan_fa karGanlT§pl RtUvEt)anyktamcMnYnekIneLIg
énkarRsutFøak;cuHRbEhl 10 m/m . eTaHCaya:gNak¾eday
CaFmµtavamanPaBgayRsYlCag edIm,IGanlT§pl eRkayeBl
TMlak;kUnTMgn;mYycMnYnmk . dUecñHeKcaM)ac; RtUvbþ ÚrcMnYnvay
rvagkarGanlT§pl eGayRsbeTAtamPaBrwgmaMM énRsTab;EdlkMBug
TMluH . cMeBaHRKwHfñl;manKuNPaB xñatRKab;lä karGanlT§plerogral;
5 eTA 10GnøÚgmþg KWlµmRKb;RKan;lä b:uEnþ cMeBaHRsTab;)atRKwHfñl;
nig)atRsTab;kMralfñl;exSaykar GanlT§plerogral; 1 b£ 2
GnøÚgmþg RbEhlsmRsb .

karlM)aktictYcCaFmµta RtUv)anCYbRbTHCamYynwg karTMluH
RbePTsMPar³CaeRcIn EdlmanxñatRKab;eFI V[manlMn wg .
vamankarlM)akpg Edr kñúgkarTMluHRsTab;EdleFVI[manlMnwgd¾rwgmaM
sMParHmanxñatRKab; bMENkFM² ehIyhab; fµbMEbkmanKuNPaBx<s; .
]bkrN_ TRL RtUv )aneRKageLIg sMrab;sMParHmaM²TaMgenaH ehIy
ehtudUecñH GñkbBa¢arRtUv xMBüayamCamYynwgkarsakl,genH .
GRtaTMluHya:gTabKW 0/5 m>m kñúgmYyGnøø ÚgKWGacTTYlyk)an
bu:EnþRbsinebIBuMmankarRsutFøak; Gacvas;)aneRkayeBlvay 20
GnøÚgeroglMdab;Kña eKGacsnµt;)anfa]bkrN_ DCP nwgminGacTMluH
sMParHenaHeT . kñúgkal³eTs³enaH eKRtUvxYgrn§kñúgRsTab; edayeRbI
sVaneGLicRtUnic b£ eRbIxül; b£ edaykarxYgykbNþÚlecj .
bnaÞb;mkRsTab; EdlTabCageK énkMralGacRtUv)ansakl,g
tamrebobFmµta .

lT§pl DCP RtUv)andak;bBa©ÚleGaydMeNIrkar)angay
RsYl edaykuMBüÚ ÚT½r ehIykmµviFIRtUv)anbegIáteLIgeday (TRRL
(1990)) EdlRtUv)aneRKageLIg ed Im, IC Yykñ úgkarbkRsay
nigbgðajTinññn½y DCP .
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rUb rUb rUb rUb rUb C11111-  TRL ]bkrN_vayTMluHedayeRbIekaNDINamiuc
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1> Kleyn nig Van Heerden ¬ekaN 60o¦
2> Smith nig Pratt ¬ekaN 30o¦
3> Van Vuuren ¬ekaN 30o¦
4> TRL kMnt;pøÚvfñl;eRkARbeTselx 8 ¬ekaN 60o¦

¬P
aKr

y¦

¬m>m¼GnøÚg¦
¬m>m¼GnøÚg¦

¬m>m¼GnøÚg¦
¬m>m¼GnøÚg¦¬m>m¼GnøÚg¦

¬m>m¼GnøÚg¦
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brisidæ X ³ KMeragdg;sIuetbdiesdæ
1> esckIþepIþm
GCaJJFrxøH)anGnumtiykTMrg;karbgðab;rebob ma:k;sal; BnüaeTAelI
K MeragGasVal;EdlvanwgrkSa)annUvRbeLaHxül; Gb,brma
tMrUvkareGaymankññññúgl,ay (VIM) eRkayeBlkinbgðab;CaelIkTIBIr
edaycracr . viFImüa:geTotEpäkelITMrg;BnüaénTMrg;karbgðab;
EdleRbIkñúgkarsakl,g PaKryéndg;sIuetbdiesdæ  (PRD) (BS 598
Epññk 104 (1989)) eRbIeCIgdMrItRnþMsMrab;bgðab; . viFITaMgLayenaH
smRsbcMeBaHkardæan EdlRtUvTTYlrgnUvbnÞ Þ úkF¶n;F¶r Edlkar
RsavRCavbgðajfa vaCakarcg;)an  edImI,rkSa[manRbeLaHxül;
Gb,brmal,aycMnYnbIPaKry edIm,Ikat;bnßyhaniP½y énkMhusqÁg
edaykarxUcrUbragÁ)øasÞ ik . Bu MmanviFINamYyGacpliteLIgvij
dUcnUvrebobbgðab;EdlekIteLIg eRkamcracrF¶n; b:uEnþTMrg;kareRkayenH
KWrh½sCag ehIynigGactMNageGay)aneRcInpg . vaBM uman
niyamCati b£GnþrCatisMrab;TMrg;karTaMgenHeT ehtudUecñHehIyrebob
TaMgBIrTMngCanwgRtUv)aneFIVkarGPivDÆn_bnþeToteTAGnaKt .

2> karbgðab;tamrebobma:k;sal;Bnüa
cMeBaHkardæanya:b;ywn RsTab;RKw³mankMritxñatRKab;/ BC1 nig BC2
Edl)anbB¢aak;kúññúgtarag 8>3 nig 8>6 RbEhlTMng CamanlkçN³
smRsbbMput . TMrg;karKMeragma:k;sal;Fmµta eRbI 75 GnøÚgelI
épÞmuxnImYy² RtUEtbMeBjCadMbUg edIm,Ipþl;eGaynUvkar cg¥úlbgðajfa
)a:ra:Em:Rt KMeragma:k;sal; nwgRtUv)aneKarBtam .

cMNuHeRKOgP¢ab;sIuKña eTAnwg6PaKry VIM EdlTTYl)ankñññ úgkar
sakl,gma:k;sal; RtUvEteFI Vkarkt;sMKal; ehIykarsakl,g
sMNakdIbEnßmeTot EdlerobcMtam cMNuHeRKOgP¢ab;nImYy²TaMbIEbb
KWfa cMNuHeRKOgPa¢b;sIuKñaeTAnwg 6 PaKry VIM ehIynigcMNuH
eeRKOgPa¢b; Edlman 0>5 PaKry xagelI nig 0>5PaKryxageRkam
témøenH . sMNakTaMgGs;enaHRtUvEtbgðab;[ dl;kMrwtbdiesdæ .

cMnYnGnøÚg EdltMrUvkar edIm,IeFIV[)anlkççx½NÐbdiesdænwgERbRbYl
BIl,aymYyeTAl,aymYyeTot . vaCakaläRtUveFIVkarsakl,g eday
eRbIcMNuHeRKOgPa¢b;TabCageK ehIybgðab;edayeRbIcMnYnGnøøÚg ekIneLIg
dUcCa 200>300>400 . l . rhUtdl;karekIneLIgEfmeTot
éndg;sIuetnwgminekItmaneLIgeTot . CaFmµta 500 GnøÚgenAelImux
mçççag² Edl)anvayenaHKWRtUv)aneXIjfaRKb;;RKan;ehIy .

edayeFIVrUbRkahIVk én VIM enAdg;suIetbdiesdæTl;nwg cMNuHeRKOg
Pa¢¢b;cMNuHKMerageRKOgPa¢b;EdlsIuKñanwg VIM cMnYn 3 PaKry GacRtUv
)ankMNt; . témøenHRtUvEtTTYl)anedayeFIVkardak;bEnßmminEmn
edayKNnaRbEhl²enaHeT . RbsinebIcaM)ac;lMnaMcMNuHeRKOgPa¢b;
RtUvEtBnüaeTAxagelI b£ xageRkamCakarsmRsb edIm,IGnuBaatiþ[nUv
karEfmfyenH .

3> karbgðab;BnüaedayeCIgdMrItRnMþþ
3>1> TMrg;karKMeragenAmnÞIBiesaFn_

kñúgviFIeRbIeCIgdMrItRnMþ sMNakRtUv)anbgðab;kñúgBum<manbnÞat;p©it
152-153 m>m kMras;RbEhlKañ eTAnwgkMras;EdlRkalelIpøÚvfñl; .
TMrg;karbgðab; BS 598 sMrab;karsakl,g PRD RtUveFIVmþgehIymþgeTot
RbsinebI caM)ac; edIm,I[sMerc)andg;sIuetbdiesdæ dac;xat . eCIgdMrItRnþM
eGLicRTic RtUvmankMlaMgfamBl 750 va:t; b£ eRcInCagehIyRbtibtiþþ
enAeRhVkg; BI 20 eTA 50 Hz . eCIgbgðab;BIrRtUv)aneRbIeCIgbgðab;mYy
manGgát;p©it 102 m>m ehIynigmYyeTotmanGgát;pi©t 146 m>m .
sMNakRtUvEtlay edIm,IvaGacRtUv)anbgðab;Pøam²eRkaymk enAkññññññññ ñ úg
sItuNðPaBdMbUg 140 ± 5º C sMrab;b‘ÍTUmkMrwtRCabcUl 80¼100 b£
145 ± 5º C sMrab;b‘ÍTUmkMrwtRCabcUl 60¼70 .

Bum<n igeCIgbgðab ;Rt UvEtkMedATukCamun enAkñ ñ ñ úgL
munnwgcab;epIþm eFIVkarsakl,g . kareFIV[RtCak;sMNakya:geRcInRtWm
15 eTA 20º C kññúgGMLúgeBlbgðab; nwgminraraMgdl;kareFIV[sMerc
)annUvdg;sIuet bdiesdæRtwmRtUvenaHeT . eCIgbgðab;tUcRtUv)aneRbI
sMrab;karbgðab;ya:geRcIn bnþKña . eCIgdMrIRtUvTb;[Cab;kñúgCMh‘r bBaÆr
ehIypøas;TIkEnøg BImYyeTAmYy eTAtamlMdab;lMedayEdl)ankMnt;
KWfaeRbIR)as;cMNucrbs;EdkQan . edIm,IbBaa¢k;TItaMgTaMgenaH
lMdab;enaH RtUvEt N,S,W,E, NW, SE, SW, NE b£k¾smmUlKañ .
enAtamcMNuc nImYy² karbgðab;RtUvbnþeFIVrvag 2 nig 10 vinaTI .
ktþakMr wtKWfa sMPar³minRtUv)anGnuBaa Øt[x©ayCu Mv ijeCIgbgaÐb; .
lMdab;lMedayén karbgðab;RtUv)aneFIVbnþKña\tdac; rhUtdl;TTYl)an
eBlevlabgðab; srub 2naTI ± 5 vinaTI . eCIgbgðab;FMRtUv)aneRbIedIm,I
eFIV[esIñµépÞmuxsMNak .

bnÞHsMEb:tbnøas;mYy EdlkMedACamunenAkñúg L RtUv)andak;xagelIBum<
EdlbnÞab;mkBum<RtUv)anRtLb;cuHeRkam . sMNak RtUv)anbeNIþr
eGayxiteTAelIbnÞHsMEb:tfI µCamYynwgjBaJ Ür b£ eCIgbgðab;FM .
lMdab;lMedaybgðab;bnÞab;mk RtUv)aneFI VmþgehIy mþgeTot .
RTnab;sMEb:tTMenrRtUvbBa¢ÚnRtLb;eTALvijkñúgcenøaH xYbbgðab; .

enHCaTMrg;karbgðab;niyam PRD b:uEnþedIm,I[R)akdfadg;sIuetbdiesdæ
GacsMerc)an vaRbEhlCacaM)ac;nwgeFIVTMrg;kar enHsareLIgvij
CaelIkTIBIr . eKRtUvesñIeLIgfa karsakl,g layCamYycMNuHb‘ÍTUm
mYyEdlsI uK ñaRbhak;RbEhleTAnwg 6 PaKry VIM k ñ ñ úg
karsakl,gma:k;sal;RtUv)aneRbIedIm,I ³

(i) kMNt; ma:s;sMPar³EdltMrUv[)ankMras;bgðab;
Rbhak;RbEhl dUcKñaeTAnwgkMras;sMrab;RsTab;RkalpøÚvfñl; .

(ii) kMNt; cMnYnxYbbgðab; EdlnwgeFIV[R)akdfa
dg;sIuetbdiesdædac;xatGacsMerceFIV)an .
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eRkaykarsakl,gRtUv)anbB¢ab;; sMNakRtUv)aneFIVCamYynwgcMNuH
b‘ÍTUmedaycab;epþImkñúgma:k;sal;RbesIrbMput ehIybnßycuHkúñúgCMha‘n
0>5 PaKry rhUtdl;cMNuHb‘ÍTUm EdlmanRbeLaHxül; 3 PaKry
enAdg;sIuetbdiesdædac;xatGackMNt;)an .

3>2 karepÞrKMeragenAmnÞIrBiesaFn_
eTACakarsakl,gbgðab;

eRkayxYb énkarbgðab;tamniyam PRD sMNaksakl,grbs;RsTab;
RKwH b£ RKwHfñl;EdlRtUv)anbgðab;BIsßanPaBrayGacRtUv)ansgÆwmfaman
dg;sIuet rvag 1/5 nig 3 PaKry TabCagsMPar³dUcKña enHEdl)an
bgðab; kñ úgpø Üvfñl;bu :EnþRtUvEtxYgykecj nigRtUveFI Vkarsakl,g
PRD . enHCakarbgðajplénrbbbgðab;xus²Kña nigEdl)anbgáeday
kartMrg;Tws CalT§plepSg²énbMENktUc² . karxusKñarvagdg;sIuet
sMrab;sMNakenAmnIÞrBiesaFn_ nigenAkardæaneRkayeBlbgðab;bdiesdæ
RtUv)anvas;Evg edIm,IbBa¢ak;bEnßmfaetImankarxusKñaenHekIteLIg b£ eT.

karsakl,g ya:gehacNas;RbEvgbIkMNat; RtUv)aneFI VCamYy
cMNuHb‘ ÍTUmenAÉmnI ÞrBiesaFn_EdlmanlkçN³RbesIrbMputsMrab;
dg;sIuietbdiesdæ ¬VIM 3PaKry¦ ehIynig enA 0/5 PaKry xagelI
nig 0/5 PaKry xageRkamcMNuHEdlRbesIrbMput . karsakl,genH
RtUv)aneRbIsMrab;³

(i) kMNt;lMna MK Mr Ukarkin EdltMr Uv edIm, I[TTYl)an
dg;sIuetCaTIKab;citþ .

(ii) begI át)anl,ay EdlmanlT§ §PaBeFI Vkar)anlä
edIm,I[man PRD Gb,brma 93 PaKry ¬karbgðab;tam
niyam (BS 598 : 1989)) EdlGacnwgsMerc)an
eRkayeBlkin .

(iii) TTYl)anbNþÚl edIm,I[cMNuHeRKOgPa¢b;Gtibrma
EdlGnuBaaØtieGay VIM ya:gehacNas; 3%
nwgRtUv)anrkSaTuk enAdg;sIuetbdisdæGacGHGag)an .

cMeBaHl,aykMeTcfµ Edl)anpþl;eGay ehIynig kMrwtxñatRKab;
bNþþ ÚlEdlkat;BIRsTab;bgðab; GacRtUv)anrMBwgpþl;[témøefr
énRbeLaHxül;kñúgEr:l,aykMeTcfñ (VMA) enAdg;sIuetbdiesdæ eday
KaµnKitdl;cMNuHb‘’ÍTUm . karenHnigGnuBaaØt[cMNuHeRKOgP¢ab;smRsb
RtUv)aneRCIs yk edIm,I[)an VIM 3PaKryGb,brma enAdg;sIuet
bdiesdæ .

cMnYnGb,brma 93PaKry ehIynig témømFüm 95 PaKry én dg;sIuet
niyam PRD RtUv)an[Gnusasn_CalkçN³bec©keTs sMrab;dg;sIuet
enARKabBa©b; énkarbgðab;RsTab;enaH . BIkarsakl,g TaMgenH
ehIyniglT§plsakl,genAmnI ÞrBiesaFn_ eKGacsMercbegá It
rUbmnþeRKOgpSMCamuxkar)an . TMrg;kardMbUgenHKW sIueBleRcIn b:uEnþva
p þl;n UvehtuplRtwmRtUv edaymankarsnS MsMécry³eBlEvg

kñ úgkarBnüaGayukal esvakMralEdlGacnwgTTYl)an .
eRkaykargardMbUgenH karsakl,g RbtibtiþtamCabnþbnaÞb; EpäkelI
karviPaKsmaPaKl,ay nigdg;sIuet bdiesdæ RtUvEtrh½s CaBiess
RbsinebIkarbgðab;enAkardæan GacRtUv)an RtUtBinitüemIlCamYynwg
Rbdab;vas;dg;suIetnuyekøeGor .

vaCakarsMxan;Nas;edImI, pþl;[nUvkarRkalépÞ sMrab;RbePT
l,aylayRsTab;RK w³f ñl; EdlmanlkçN³smRsbbMput
eTAnwgsßanPaBya:b;yuWnTaMMgenaH . karenHkarBarl,aylayBIkar
eFIV[rwg kñúgGMlugeBlefrevlaenAeBlEdlkarbgðab;TIBIr ekItman
eLIgkñúgdankg; ehIyk¾karBarépÞ TaMgLayNaEdlmin)aneFIVcracr
pgEdr ehIyRbEhlCarkSaTuk RbeLaHxül;x<s;Cag 5 PaKry .

4> bBaaðEdlGacekItmanCamYynwgTMrg;karsakl,g
karbgðab;rebobma:k;sal; eRcInGnøÚg nigkarbgðab;tRnþMGac

bgá[EbkbMENkl,aykMeTcfµ . RbsinebIkarenHekItmaneLIgkñúg
visalPaBFMeFg enAeBlenaH karsakl,gminTMngykCakar)aneT .

BIeRBaHEtRtUvcMNayeBlevlaeRbI edIm,IbBa© ©b;TMrg;karma:k;sal;
eyIgRtUvykcitþTukdak;ya:gFMeFg edIm,IbgáarPaBRtCak;hYsRbmaN
rbs;sMNakkñúgGMLúgeBlbgðab; .

vamansar³sMxan;Nas;nwgkt; sMKal;fa kartMrg;TwsbMENktUc²
xus²Kña EdleFIVeLIgedayviFIbgðab; TaMgenaHenAkñúgkareRbobeFob
CamYykarbgðab; eFI VeLIgedayrU :LÚ : )ankMhitnUvkareRbIsMNak
Edl)anerobcMkñ úgkarsakl,gTaMgenaH eTAnwgkarkMNt; VIM
enAkñúgkarbgðab;bdiesdæ . vanwgminmanlkçN³ KtibNÐiteTedIm,IeRbI
sMNakEdlerobcMkñ úgrebobenH sMrab;karsakl,gd¾enOyht;
b£eTAmuxyWt²enaHeT .
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brisidæ g ³ karsakl,gedayeRbIdgsÞg;vayTMluH
1> karBiBN’naTUeTA
kñúgkarsakl,genH eKeRbI]bkrN_ekaNvayTmøúH edIm,IvaytémødI
Edl)anEkERb EdleRKageLICadMbUgedayviTüasßanBiesaFn_
visVkmµrbs;TahancRkPBGg;eKøs sMrab;vay témøPaBrwgmaMéndI
enAnwgkEnøg . ekaNniyamEdlFmµta RtUv)aneRbICamYynwg
Rbdab;vayTmøúH RtUv)andak;CMnYsedaydgsÞg;Evg manviC¢maD 4 m>m
mancugCaragGDÆeKal eFIVGMBIEdkEfblt;[rwg . Rbdab;sÞg;enHRtUv)an
vaycuH[cUleTAkñúgépÞÞÞpøÚvfñl; eRkamTm¶n; 35  fkg (343 N) Gnuvtþ
ry³eBldb;vinaTI ehIyCMerAelxcuHFøúH RtUv)anvas;EvgedaykasRkva:t;
ksMrab;vas;bnÞ Þ úk EdlrGwlcuHeRkamCamYynwgdgRbdab;sÞg; .
RbEvgkasRkva:t;k Edl)anpÞas;kEnøg RtUv)anvas;nwgnaLikavas; .
kMedAénépÞpøÚvfñl; RtUv)ankt;RtaehIynigviFIeFIVRkahIVk RtUv)aneRbI
edIm,IEktMr UvrgVas;Rbdab;sÞg;enHeTAnwg tMélsmmYlKñarbs;va
enAsItuNðPaBniyam 30º C .

2> viFIRbtibtiþkar
karvas;E+vgTaMgGs; RtUv)aneFIV enACitCaydankg; éncMENkExSpøÚv
cracrnImYy² CaTIEdlkarbBa©úHfµRKab;l¥itGtibrma GacRtUv)anrMBwg Tuk .
karvas;enAelITItaMgnImYy²RtUvmancMnYn 10 Gb,brma. TItaMgnImYy²
RtUvmanKMlatesIµKña tambeNþaypøÚvfñl; kñúgcenøaH 0/5 m edaymin
eGIeBICamYyépÞpøÚvCUsCul b£b:HbiTfµI²eLIy . sMrab;kargayRsYlcMnuc
vas;Evg GacKUssBaaØExVgedayeRbIdIs . cugRbdab;sÞg;minRtUvdak;
cMkNþalfµFMNamYy EdlmanvtþmanenAkñúgépÞÞpøÚvfñl;eLIy .

munnwgeFIVkarvas;mþg² kasRkva:t;k RtUvrGwlcuHeeRkamtamdgsÞg;
rhUtdl;vab:HnwgcugRbdab;sÞg; . Rbdab;sÞg;RtUvdak;cMkNaþl
elIsBaaØvas; nigkarsgát;kMlaMg 35kgf RtUv)anGnuvtþsMrab;ry³eBl
10 vinaTI RtUvykcitþTukdak;rkSadgRbdab;sÞg;[enAtamExSbBaÆr .
bnÞab; mkRbdab;sÞg; RtUv)anelIk[RsLH ehIyRbEvgRTnab;kEdl
)anrGwl eLIgtamRbdab;sÞg ;Rt Uv)ankt;RtaCamIlIEm:Rt .
CYnkalcMNuc EdleRCIsyksMrab;eFIVkarsakl,g KWenAeRkamcMNuc
kMBs;TUeTAenACuMvijépÞpøÚvfñl; . enAeBlenaHvaCakarcaM)ac; edIm,I
nwgdkecj karvas;cMeNaldMbUgén cugRbdab;sÞg;BItYelxbBa©b; .

sIutuNðPaBépÞpø ÚvRtUvEtvas;enAeBlCamYyKña EdlRbdab;sÞg;
RtUv)aneRbIehIykarsakl,gminRtUveFIVenAeBl sIutuNðPaBépÞpøÚv
elIsBI 35º C eT . enARbeTsRtUBicCaeRcIn karenHnwgtMr Uv
eGaykarsakl,g dgsÞg;eF I V eLIgenAeBlRBwkRBlwm .
karGanRbdab;sÞg; RtUv)anEktMrUv eTAtamsIutuNðPaBniyam 35º C
edayeRbIrUb E1 ehIytYelxmFüm énkarvas;EvgRbdab;sÞg;cMnYn 10
RtUv)anKNna nigraykarN_ CalT§plelccuHCamFümenA 30º C .
RbePTénPaBrwgrbs;épÞpøÚv ehIynig lMnaMEdlsIuKñaeTAnwgtémøelccuH
RtUv)anbgðajkñúgCMBUk 9>2 .
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