




Disclaimer/yĦÛɠ¾ØÌ
bu fn'kk&funsZ'kksadk mís' ; fgekpy çns'k esavkink çfrjks/khbekjrksads fMtkbu ds fy , ,d Hkjkslseanvk/kkj çnku djuk gSA; g vk/kkj

orZeku ' kks/k] ç; ksx'kkykvkSj fo'ys"k. kkRed v/ ;; uksavkSj Hkou fMtkbu vkSj Hkwdaih; O; ogkj esaegRoiw. kZfo'ks"kKrkj[ kusokys O; fä ; ksa

dh vfHk; kaf=dh jk; ls çkIr gksrkgSAtc lgh rjhds ls mi; ksx fd ; k tkrk gS] rks ; s fn'kk&funsZ'kHkwdaih; çn'kZu okyh lajpukvksads

fuekZ. k dh vuqefr nsaxstks orZeku vfuok ; ZfcfYMaxdksMvko' ; drkvksads vuqikyu esafMtkbu djds çkIr dh tk ldus okyh Hkwdaih;

{ kerk ds cjkcj ; k mlls vf /kd gksldrh gSaApwafdHkwdaibathfu; fjax dk fo"k; rsth ls QSy jgk gS] blfy , ; g laHko gSfd Hkfo";

ds ' kks/k ls ladsr feys fd ; gkadh xbZ dqN flQkfj'kksadkscnyus dh t : jr gSA

Thepurposeof theseguidelinesis to offer a dependablebasisfor the designof resilientbuildingsin HimachalPradesh. Thisbaseis derivedfrom
current research,laboratoryand analyticalstudies,and the engineeringopinionsof individualspossessingsignificantexpertisein buildingdesign
andseismicbehavior. Whencorrectlyused,theseGuidelineswill allow the constructionof structureswith seismicperformancecomparableto or
greater than what can be achievedby designingin compliancewith the current mandatoryBuildingCoderequirements. Sincethe subject of
earthquakeengineeringisexpandingquickly,it ispossiblethat future researchwill indicatethat someof the recommendationsmadehereneedto
bechanged.
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lans­k eq>s tkudj gkfnZdçlUurk gksjgh gSfd fgekpy çns'k jkT; vkink çca/ku

çkf/kdj . k] f'keyk } kjk lh,lvkbZvkj&dsUæh; Hkou vuqla/kku laLFkku] : M+dh

ds lg ; ksx ls Hkou fuekZ. k ls tqM+syksxksads fy , άdop έuked ekxZnf'kZdk

dk çdk'ku fd ; k tk jgk gSA

igkM+hjkT; gksusds dkj . k fgekpy çns'k çk²fäd vkinkvksads fy , ges'kk

gh laonsu'khy jgk gSAçfrdwy ifjfLFkfr ; ksals fuiVus rFkk xzkeh. k { ks=ksaesa

lqjf { kr cqfu; knh<kapsdks lqfuf'pr djus ds fy , άdop έekxZnf'kZdkesafoLr`r

Hkou fuekZ. k i ) fr ; ksavkSj vk/kqfud rduhdksadk lekos'k fd ; k x ; k gSAbu

rduhdksa dks Hkou fuekZ. k dk; Z esage lHkh dks viukuk pkfg, ftlls

cqfu; knh <kapksa, oa Hkouksadh lqj { kk , oa LFkkf; Ro dks c<+k; k tk lds rkfd

çk²frd vkinkvksadk lkeuk ; s bekjrsaetcwrh ls dj ldsaA

eSavki lHkh ls bl ewY; oku lalk /ku ds lkFk tqM+usvkSj ,d lqjf { kr]

vf /kd fVdkÅ fgekpy çns'k ds fuekZ. k ds fy , çfrc ) gksusdk vkxzg djrk

gw¡] rkfd l'kä xzkeh. k ifjos'k ds lkFk&lkFk yksxksadks lqjf { kr Hkfo"; çnku

fd ; k tk ldsA

eq>s iw. kZfo'okl gS fd ; g ekxZnf'kZdkxzkeh. k fodkl , oa iapk; rh jkt

foHkkx rFkk fuekZ. k { ks= ls tqM+sgq, yksxksads fy , ,d egRoiw. kZnLrkost rFkk

lkFkZd igy fl ) gksxhA

ekxZnf'kZdkds lQy çdk'ku ds fy , esjh gkfnZd' kqHkdkeuk,aA

lq[ kfoUnj flag lqD[kw



eq>s ; g tkudj gkfnZd çlUurk gS fd jkT; vkink çca/ku çkf/kdj . k } kjk

xzkeh. k fodkl vkSj iapk; rh jkt foHkkx rFkk fuekZ. k { ks= ds is'ksojksads fy ,

άdop έ iqLrd ds : i esa,d egÙoiw. kZlalk /ku rS; kj fd ; k x ; k gSA; g

iqLrd fgekpy çns'k esavkink dh laHkkoukvksavkSj buds çHkkods vkdyu

ds vk/kkj ij Hkfo"; esalqjf { kr fuekZ. k çfØ; k,a viukus ij / ; ku dsafær

djrh gSAblesa fVdkÅ vkSj vkink çfrjks/kh volajpuk ls ; qä lkoZtfud

cqfu; knh <kapsds fuekZ. k ds fy , fo'ks"kKksa} kjk vko' ; d fn'kk&funsZ'kfn, x,

gSaA

bl iqLrd esa Ldwyksa] vkaxuokM+hdsaæksavkSj iapk; r ?kjksalfgr vU;

ifj ; kstukvksads fy , foLr`r , oa HkkSxksfydfof'k"Vrk ds : i ls vko' ; d

ekudksadk mYys[k gSAbu ekudksadk ikyu djds ge çk²frd vkinkvksadh

±f"V ls lqjf { kr cqfu; knh <kapsdk fuekZ. k lqfuf'pr dj ldrs gSa] tksfd iwoZ

dh rqyuk esavf /kd dk; kZRedHkhgksxkA

fiNys o"kZçns'k esavk; h çk²frd vkink vkSj blls gq, tku&eky ds

uqdlku dks ns[krs gq, vkSj çk²frd vkinkvksa ds utfj ; s ls çns'k dh

laosnu'khyrk dks / ; ku esa j[ krs gq, d̂op ^ esa çLrqr- ekudksa vkSj

fn'kk&funsZ'kksadk lHkh fuekZ. k ifj ; kstukvksaesaikyu djuk furkar vko' ; d gS]

rkfd ge ,d etcwr vkSj fVdkÅ <kapkrS; kj dj ldsaA blls fodklkRed

ifj ; kstukvksaesanh?kZdkfydfLFkjrk o lqj { kk lfgr çns'kokfl; ksadh rRdky

t : jrsaHkhvis{ kk ds vuq: i iwjh gksaxhA

bl fdrkc esavfr egÙoiw. kZtkudkjh lk >k djus ds fy , eSajkT; vkink

çca/ku çkf/kdj . k vkSj fo"k; fo'ks"kKksadk vkHkkj çdV djrs gq, eSalHkh ls

; g vkºoku djrk gw¡ fd iqfLrdk esafn, x, fn'kk&funsZ'kksadks fuekZ. k dk; ksaZ

esaviukdj lqjf { kr vkSj fVdkÅ fgekpy çns'k ds fuekZ. k ds HkkxhcusaA

txr flag usxh

lans­k



eq>s fuekZ. k { ks= ds lHkh fgr /kkjdksa] fo'ks"k: i ls iapk; rh jkt foHkkx vkSj

lacaf/kr rduhdh { ks=ksads fgr /kkjdksads fy , ,d vko' ; d ekxZnf'kZdk

άdop έis'k djrs gq, vR; ar [ kq'khgksjgh gSA; g iqLrd fgekpy çns'k esa

lqjf { kr] fVdkÅ vkSj vkink&jks/kh fuekZ. k dh fof/k; ksadks c<+kok nsusds fy ,

çfrca/k gSA

, sls { ks= esatgka çk²frd lqanjrk gekjs igkM+hbykdksals mRiUu pqukSfr; ksa

ds lkFk ekStwngS] ; g t : jh gS fd gekjh fuekZ. k dh rduhdsa u dsoy

vk/kqfud ekudksadks iwjk djsa cfYd ikjaifjd okLrqf'kYi çFkkvksadk Hkh

lEeku djsaAάdop έ, d vkf/kdkfjd ekxZnf'kZdkds : i esadk; Zdjrk gS]

tks O; kid fn'kkfunsZ'kksadks is'k djrk gSA

eSavki lHkh ls άdop έdks vius çkFkfed lanHkZds : i esaviukus dk

vkxzg djrk gwaA; s ekxZnf'kZdklqfuf'pr djrh gS fd gekjs Hkou gekjs

jkT; ds vuq: i lkSan; ZvkSj dk; kZRedekudksadks cuk, j[ ksaA

vkb, ge vius leqnk; ksads fy , ,d lqjf { kr Hkfo";

cukus ds fy , feydj dke djsaAbu fn'kkfunsZ'kksadks çHkkoh<ax ls ykxw

djus esavkidh fo'ks"kKrk vkSj çfrc ) rk egRoiw. kZgSAfuekZ. k esamR²"Vrk

ds çfr vkids leiZ . k ds fy ,

lans­k
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eq>s fuekZ. k { ks=ksals tqM+sis'ksojksads fy , ,d vko' ; d ekxZnf'kZdk] dop ds

foekspu dh ?kks"k. kk djrs gq, xoZ gksjgk gSA; g iqLrd lkoZtfud Hkouksa

ds fy , vfHkuo vkSj fVdkÅ fMtkbu is'k djrh gStks vkink uE; fuekZ. k

dks çkFkfedrk nsrh gS] fo'ks"k: i ls fgekpy çns'k esagekjs lkeus vkus

okyh lHkh çdkj dh pqukSfr; ksadk lkeuk djus ds fy , rS; kj dh xbZ gSA

dop O; kid fn'kkfunsZ'kksadh : ijs [ kk rS; kj djrk gS ftudk Ldwyksa]

vkaxuokM+hdsaæksa] efgyk eaMy iapk; r ?kjksavkSj vU; lkoZtfud Hkouksa

lfgr lHkh fuekZ. k ifj ; kstukvksads fy , ikyu fd ; k tkuk pkfg,A bu

ekudh²r fMtkbuksadks ykxw djds ] ge vius cqfu; knh <kapsdh lqj { kk vkSj

LFkkf; Ro dks c<+kldrs gSa] ; g lqfuf'pr djrs gq, fd gekjs leqnk; çk²

frd vkinkvksads fy , csgrj : i ls rS; kj gSaA; g egRoiw. kZgSfd ge

vf /kd lqjf { kr fgekpy çns'k cukus ds fy , jkT; Hkj esabu rduhdksadks

viuk,aA

eSavki lHkh dksάdop έesalk >k dh xbZ var±Zf"Vds lkFk lfØ ; : i ls

tqM+usds fy , çksRlkfgr djrk gw¡ D; ksafdge vius ukxfjdksa ds fy ,

lqjf { kr vkSj fVdkÅ okrkoj . k cukus ds fy , feydj dke djrs gSaAbl

egRoiw. kZfe'ku ds çfr vkids leiZ . k ds fy , /kU; oknA

lans­k



fç; lkfFk; ks]

eSaάdop έds foekspu dh ?kks"k. kk djrs gq, mRlkfgr gw¡] tks fuekZ. k vkSj xzkeh. k

fodkl ds rduhdh { ks= ls tqM+syksxksads fy , ,d egRoiw. kZlalk /ku gSA; g

iqLrd vfHku; ] fVdkÅ lkoZtfud Hkou fMtkbu çLrqr djrh gStks vkink uE;

fuekZ. k dks çkFkfedrk nsrh gS] ftlesa , slh ysvkmV; kstuk,¡ ' kkfey gSatks ykxr

çHkkohvkSj fVdkÅ nksuksagSaAάdop έmu vko' ; d fn'kkfunsZ'kksadh : ijs [ kk rS; kj

djrk gSftudk iwjs fgekpy çns'k esalHkh fuekZ. k ifj ; kstukvksads fy , ikyu

fd ; k tkuk vfr vko ' ; d gSA; s ekud Ldwyksa] vkaxuokM+hdsaæksavkSj iapk; r ?kjksa

vkfn lfgr fofHkUu fo/kkulHkk Hkouksaij ykxw gksrsgSa] ftlls ; g lqfuf'pr

gksrkgSfd gekjk cqfu; knh <kapk] leqnk; dh çHkkoh<ax ls lsok djrs gq, çk²

frd vkinkvksadk lkeuk dj ldsA bu fMtkbuksadks ykxw djds ] ge viuh

bekjrksadh lqj { kk vkSj mldh vk; q dks egRoiw. kZ: i ls c<+kldrs gSa] varr %

,d vf /kd fVdkÅ fLFkfr dks c<+kok ns ldrs gSaA

eSavkiesa ls lHkh dksάdop έ dh var±Zf"Vds lkFk xgjkbZ ls tqM+usds fy ,

çksRlkfgr djrk gw¡ D; ksafdge lHkh ds ykHk ds fy , vius xzkeh. k cqfu; knh<kaps

dks csgrj cukus ds fy , çfrcf )r gSaAbl egRoiw. kZigy ds çfr vkids

leiZ . k ds fy , /kU; oknA

vksadkjpan ' kekZ¼vkbZ- , - ,l -½

vfrfjä eq[ ; lfpo ] jktLo foHkkx] fgekpy çns'k

lans­k



fç; lkfFk; ks]

eq>s fuekZ. k vkSj xzkeh. k fodkl esais'ksojksads fy , ,d vko' ; d ekxZnf'kZdk]

άdop έ ds foekspu dh ?kks"k. kk djrs gq, xoZ gks jgk gSAbl iqLrd esa

lkoZtfud Hkouksads fy , uohu] fVdkÅ fMtkbu is'k fd , x, gSatks vkink

ds uE; fuekZ. k dks çkFkfedrk nsrs gSaAάdop έ vlsacyh Hkouksads fy ,

ekudh²r fMtkbu çnku djrk gS] ; g lqfuf'pr djrs gq, fd gekjk

cqfu; knh<kapkykxr çHkkohvkSj fVdkÅ nksuksagSA; s fVdkÅ ysvkmV; kstuk,a

çk²frd vkinkvksadk lkeuk djus] gekjs leqnk; ksadh lqj { kk vkSj fLFkjrk

dks c<+kusds fy , rS; kj dh xbZ gSaA; g t : jh gSfd άdop έesamYysf[ kr

fuekZ. k rduhdksadk iwjs fgekpy çns'k esalHkh Hkou ifj ; kstukvksads fy ,

ikyu fd ; k tk,A bu fn'kkfunsZ'kksadks ykxw djds ] ge lkewfgd : i ls vius

cqfu; knh <kapsdks etcwr dj ldrs gSavkSj vf /kd lqjf { kr jkT; cuk ldrs

gSaA

eSavki lHkh dks bl iqLrd esaçLrqr var±Zf"Vds lkFk xgjkbZ ls tqM+usds

fy , çksRlkfgr djrk gw¡ D; ksafdge lHkh ukxfjdksads ykHk ds fy , vius

xzkeh. k { ks=ksaesalq/kkj ds fy , feydj dke djuk gSaAbl egRoiw. kZigy ds

çfr vkids leiZ . k ds fy , /kU; oknA

jkts'k ­kekZ¼vkbZ- , - ,l -½

lfpo ] xzkeh. k fodkl , aoiapk; rh jkt foHkkx] fgekpy çns'k

lans­k



fç; lkfFk; ks]

eSaάdop έ ds çekspu dh ?kks"k. kk djrs gq, mRlkfgr gSa] tks iapk; rh jkt

foHkkx] xzkeh. k fodkl vkSj fuekZ. k { ks=ksaesadke dj jgs fgr /kkjdkstSls dh

rduhdh LVkQ] iapk; rh jkt laLFkkvksads çfrfuf /k; ksads fy , fMtkbu fd ; k

x ; k ,d egRoiw. kZlalk /ku gSA; g iqLrd fVdkÅ lkoZtfud Hkou fMtkbuksadh

,d foLr`r J`a[ kyk çLrqr djrh gStks vkink uE; fuekZ. k dks çkFkfedrk nsrh

gSo fo'ks"k: i ls fgekpy çns'k esagekjs lkeus vkus okyh lHkh çdkj dh

pqukSfr; ksadk lek /kku djus ds fy , rS; kj dh xbZ gSAάdop έlkoZtfud Hkouksa

ds fuekZ. k ds fy , vko' ; d fn'kkfunsZ'kksavkSj çekf. kr i ) fr ; ksadh : ijs [ kk

çLrqr djrh gSftudk iwjs jkT; esaikyu fd ; k tkuk pkfg,A bu j . kuhfr; ksa

dks ykxw djds ] ge vius cqfu; knh <kapsdh lqj { kk vkSj LFkkf; Ro dks egRoiw. kZ

: i ls c<+kldrs gSa] ; g lqfuf'pr djrs gq, fd gekjs leqnk; çk² frd

vkinkvksads çHkkoksadk lkeuk djus ds fy , iw. kZ: i ls l{ ke gksAblds

vykok ] bu fMtkbuksadks viukus ls u dsoy thou vkSj laifÙk dh j{ kk gksxh

cfYd gekjs xzkeh. k { ks=ksaesavkfFkZdfLFkjrk dks c<+kok nsrsgq, lrr fodkl dks

Hkhc<+kok feysxkA eSavki lHkh dksάdop έds lkFk lfØ ; : i ls tqM+usvkSj

bldh f'k{ kkvksadks vius dke esa,dh ²r djus ds fy , çksRlkfgr djrk gw¡A

lkFk feydj ] ge ,d vf /kd fVdkÅ fgekpy çns'k cuk ldrs gSa] vius

leqnk; ksadh lqj { kk dj ldrs gSavkSj vkus okyh ihf<+; ksads fy , ,d mTtoy

Hkfo"; lqfuf'pr dj ldrs gSaAbl egRoiw. kZfe'ku ds çfr vkidh vVwV

çfrc ) rk ds fy , /kU; okn A

Mh- lh - jk. kk ¼vkbZ- , - ,l -½

funs'kd , oafo®ks°k lfpo ] vkink izca/ku (jktLo foHkkx)] fgekpy çns'k

lans­k
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fç; lkfFk; ks]

eq>s iapk; rh jkt foHkkx] xzkeh. k fodkl foHkkx vkSj fuekZ. k { ks=ksads is'ksojksa

ds fy , rS; kj ,d egRoiw. kZlalk /ku ñdop& 2òdks is'k djrs gq, [ kq'khgksjgh

gSA; g iqLrd uohu vkSj fVdkÅ lkoZtfud Hkou fMtkbu çnku djrh gStks

le ; &ijh {kf. kr] fl ) çkS|ksfxfd; ksadk mi; ksx djrs gq, vkink uE; fuekZ. k

dks çkFkfedrk nsrhgSA

ñdop òO; kid fn'kkfunsZ'kvkSj fuekZ. k fooj . k çnku djrh gSftudk fgekpy

çns'k esalHkh Hkou ifj ; kstukvksads fy , ikyu fd ; k tkuk vfr vko®; d gSA

bu j . kuhfr; ksadks ykxw djds ] ge vius cqfu; knh<kapsdh lqj { kk vkSj LFkkf; Ro

dks egRoiw. kZ: i ls c<+kldrs gSa] ; g lqfuf'pr djrs gq, fd gekjs leqnk;

çk²frd vkinkjks/kh vk/kkjHkwrlajpuk ds fy , csgrj : i ls rS; kj gSaAeSavki

lHkh dks ls vius dke esabl vewY; lalk /ku dk mi; ksx djus ds fy ,

çksRlkfgr djrk gwaWAlkFk feydj ] ge lqjf { kr , ao lrr xzkeh. k fodkl dks

c<+kok ns ldrs gSavkSj vkus okys ih<+hds fy , vius leqnk; ksadh j{ kk dj

ldrs gSaA,d lqjf { kr vkSj vf /kd fVdkÅ fgekpy çns'k cukus dh vkidh

çfrc ) rk ds fy , /kU; oknA

bl mn~ns®; dks iq. kZdjus ds fy , gekjh LkaLFkkurduhdh lykg ds fy , gj

le ; fgekpy ljdkj ds lkFk rRij gSaA

çks- çnhi dqekj jeupkjyk

funs'kd] lh,lvkbZvkj&lhchvkjvkbZ ] : M++dh

lans­k
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izns­k dh lossanu®khyrk vkSj c<+rh çk²frd vkinkvksads nkSjesa] ftldk fgekpy çns'k lkeuk dj jgk gS] xzkeh. k { ks=ksaesa

lqjf { kr cqfu; knh <kapsdh vko' ; drk loksZifj gksxbZ gSAñdop& 2òdks fo'ks"k : i ls xzkeh. k fodkl , oe iapk; rh jkt

foHkkx vkSj fuekZ. k { ks=ksads is'ksojksads fy , fMtkbu fd ; k x ; k gS] tks fgekpy çns'k ds xzkeh. k { ks=ksaesavkink çfrjks/kh

lkoZtfud Hkou cukus ds fy , vko' ; d ekxZn'kZuçnku djrh gSA; g iqLrd gekjs { ks= dh vuwBhpqukSfr; ksadk lkeuk djus

ds fy , rS; kj fd , x, ikjaifjd Hkou fMtkbu vkSj fuekZ. k rduhdksadk ladyu çLrqr djrh gSAge Hkou fuekZ. k çfØ; k

ds fofHkUupj . kksaesavko' ; d tqM+kovkSj fuekZ. k fooj . k dh ckjhfd; ksaij xkSj djrs gSaAbu fn'kkfunsZ'kksadk ikyu djds ] vki

gekjh xzkeh. k lajpukvksadh lqj { kk vkSj LFkkf; Ro dks c<+kus esaegRoiw. kZHkwfedkfuHkk,axsAñdop ò fuekZ. k ds fy , ,d

ekudh²r ±f"Vdks. k ij tksj nsrh gS] ; g lqfuf'pr djrh gSfd çR; sd Hkou ifj ; kstuk uE; fuekZ. k vkSj fLFkjrk ds leku

mPp ekudksadk ikyu djrh gSAçnku fd , x, O; kid fMtkbu leqnk; ksadh fofo/k vko' ; drkvksadks iwjk djrs gSa] ; g

lqfuf'pr djrs gq, fd os u dsoy dk; kZRedgSacfYd laHkkfor vkinkvksals Hkhlqjf { kr gSaA

gekjk y{ ; vkidks bu çFkkvksadks çHkkoh<ax ls ykxw djus ds fy , vko' ; d Kku vkSj midj . kksals l'kä cukuk gSAbl

iqLrd dh var±Zf"Vdsoy lq> ko ughagScfYd xzkeh. k fodkl esa' kkfey lHkh fgr /kkjdksads fy , dkjokbZdk vkºoku gSAbu

çFkkvksadks viukdj ] ge lkewfgd : i ls vius jkT; ds cqfu; knh <kapsdks etcwr dj ldrs gSa] foijhr ifjfLFkfr ; ksaesa

thou vkSj vkthfodk dh j{ kk dj ldrs gSaAvkb, ge lc feydj ,d lqjf { kr vkSj vf /kd fVdkÅ fgekpy çns'k cukus ds

fy , çfrc ) gksa] tgka çR; sd lkoZtfud lajpuk lkeqnkf; d dY; k. k vkSj i ; kZoj. kh; fLFkjrk ds çfr gekjs leiZ . k ds çek. k

ds : i esa[ kM+hgksAbl fe'ku esavkidh HkwfedkegRoiw. kZgS] vkSj ge vk'kk djrs gSafd ñdop ògekjs xzkeh. k ifj ±' ; dks

cnyus dh fn'kk esavkidh ; k=k esa,d ewY; oku lalk /ku ds : i esadk; ZdjsxkA

lqjsUnzusxh

eq[; oSKkfud

lh,lvkbZvkj&lhchvkjvkbZ ] : M+dh

çLrkouk



мп

ñdop& 2òvkoklh ; Hkouksads fy , ,d ekxZnf'kZdkgS tks lh,lvkbZvkj&lhchvkjvkbZ } kjk fd , x, vkink&jks/kh fuekZ. k]

oSdfYid de ykxr okyh fuekZ. k lkexzh vkSj Hkou fuekZ. k çkS|ksfxfd; ksads { ks= esavuqla/kku , oa fodkl ç; klksavkSj

O; kid fuekZ. k vuqHko dk la; qä ifj . kke gSAfo®o esavxz. kh vuqla/kku laLFkku ds : i esa] lh,lvkbZvkj&lhchvkjvkbZ ]

fgekpy çns'k jkT; vkink çca/ku çkf/kdj . k ¼,pih&,lMh,e,½ vkSj fgekpy çns'k xzkeh. k fodkl , oa iapk; rh jkt foHkkx

dks foKku , oaçkS|ksfxdhlgk ; rk çnku dj jgk gSrFkk Kku lk > snkj ds : i esadk; Zdj jgk gSA

eSabl iwjh ; k=k esalh,lvkbZvkj&lhchvkjvkbZ dks çnku dh xbZ lgk ; rk vkSj çksRlkguds fy , gkfnZdvkHkkj O; ä djuk

pkgrk gw¡Afgekpy çns'k ds yksxksadks vkink&jks/kh Hkou fuekZ. k esalgk ; rk çnku djus okyh bl ekxZnf'kZdkdh ladYiuk

Jh Mh-lh - jk. kk funs'kd , oafo®ks°k lfpo ] vkink izca/ku (jktLo foHkkx)] fgekpy çns'k ljdkj } kjk dh xbZ Fkh] gekjk iwjk

lewg muds vfMx fo®okl vkSj Kkuo/kZdlykg ds fy , muds _ . kh gSAeSalh,lvkbZvkj&lhchvkjvkbZ ds funs'kd çksQslj

çnhi dqekj jeupkjyk ds fujarj leFkZu ds fy , ²rK gw¡AeSabl laxzg ds fuekZ. k ds nkSjkumuds lfØ ; ±f"Vdks. k vkSj

rduhdh ekxZn'kZuds fy , mudk gkfnZdvkHkkj O; ä djrk gqqaWA

eSalh,lvkbZvkj&lhchvkjvkbZ ds oSKkfudksa] rduhdh vf /kdkfj; ksa] ifj ; kstuk lg ; ksfx; ksavkSj oSKkfud ç'kkldh ; lgk ; dksa

dh iwjh Vhe] o'ks"k: Ik ls bathfu; j ,p -ds- tSu ¼lsokfuo`Ùkofj"B rduhdh vf /kdkjh½ dk vkHkkjhgwWa] ftUgksausbl iqLrd

dks rS; kj djus vkSj çdkf'kr djus ds fy , vFkd ifjJe fd ; kA bl ekxZnf'kZdk dh rS; kjh esa ' kkfey

lh,lvkbZvkj&lhchvkjvkbZ Vhe ds lHkh lnL ; HkhesjsgkfnZd/kU; okn ds ik = gSaA

bl çdk'ku dks i <+us]laikfnr djus vkSj bls eqæ. k ; ksX; : i esaykus esafd , x, ç; klksads fy , ç/ kku oSKkfud

vf /kdkjh MkWkW- ,l -, l -ja/kkokdk fo'ks"kmYys[k djuk pkgrk gw¡ A eSafgekpy çns'k xzkeh. k fodkl , oa iapk; rh jkt foHkkx

dh Vhe ds çfr muds lg ; ksx ds fy , vkHkkj O; ä djrk gwaWAvar esa] ysfdu lcls egRoiw. kZckr ; g gS fd

lh,lvkbZvkj&lhchvkjvkbZ bl egRoiw. kZç; kl ds fy , ge ij fujarj fo'okl j[ kus ds fy , , pih &, lMh,e , ds çfr

vR; ar vkHkkjhgSA

MkWkWvt ; pkSjfl;k

eq[; oSKkfud

lh,lvkbZvkj&lhchvkjvkbZ ] : M+dh

vfHkLohd`fr



vk/kkj...................................................................................................................................................xi

1 - ifjp ; .............................................................................................................................................1

2 .  Hks|rkΧééééééééééééééééééééééééééééééééééééé......2

2-1 - Hkwdai......................................................................................................................................3

2-2 HkwL[ kyu ..................................................................................................................................6

2-3 - ck<+...........................................................................................................................................8

3 - ifjc ) fpukbZ..................................................................................................................................9

3-1 - ifjc ) fpukbZds ckjs esalkekU; tkudkjh ...........................................................................9

3-2 - lhfer fpukbZesalkexzh fof'k"Vrk,¡.....................................................................................10

3-3 - lhfer fpukbZdk Hkwdaiçn'kZu.............................................................................................11

3-4 - lkeqnkf;d Hkouksads fy , mUur ; kstuk,Wa.............................................................................12

3-5 - lhfer fpukbZds fy , dne ¼mnkgj.k lfgr ½.......................................................................13

4 - fuekZ.kLFky dk p;u ....................................................................................................................31

5 - dk;ZLFky ij dke dh rS;kjh.........................................................................................................32

6 - xq.koÙkkvk'oklu ...........................................................................................................................35

7 - −djks√vkSj uk djks...........................................................................................................................40

8 - ekStwnk; kstuk,¡ vkSj lq/kkj.............................................................................................................48

fo°k;& lwph



Table Of Content

Preface.........................................................................................................................................................xi

1. INTRODUCTION..........................................................................................................................................1
2. VULNERABILITY. ........................................................................................................................................2

2.1. Earthquakes.........................................................................................................................................3
2.2. Landslides............................................................................................................................................6
2.3. Flash Floods........................................................................................................................................8

3. CONFINED MASONRY................................................................................................................................9
3.1. About Confined Masonry.....................................................................................................................9
3.2. Material Specifications in Confined Masonry.......................................................................................10

3.3.Earthquake Performance of Confined Masonry....................................................................................11

3.4 Improvised plans for Community Buildings..........................................................................................12

3.5.Steps to Confined Masonry (Example)..................................................................................................13

4. SITE SELECTION........................................................................................................................................31

5. SITE PREPARATION...................................................................................................................................32

6. CONSTRUCTION PROCEDURE....................................................................................................................35

7.DOΩS AND DONΩTS.....................................................................................................................................40

8. ANNEXURE ..............................................................................................................................................48

8.1.Steps to Confined Masonry (Example)..................................................................................................



fgeky ; esafLFkr gksusds dkj . k] fgekpy çns'k esarhoz HkwdEih;

> VdksarFkk Hkkjhckfj'k , oa vfLFkj <ykuksadh otg ls HkwL[ kyu

dh laHkkoukckuh jgrh gSAcM+siSekusij lM+d fuekZ. k vkSj vU;

cqfu; knh fodkl ifj ; kstukvksaus fLFkj fgeky ; h <ykuksadks vfLFkj

djus dk dk; Zfd ; k gS] ftlls [ krjukd HkwL[ kyu ] feêh ds /kalus]

ck<+ vkfn dh fLFkfr iSnk gqbZgSAçk²frd ty lkzsrksaesavpkud

vo #) ikuh ds NksM+stkus ls bekjrsa izk; %cg tkrh gSaAcqfu; knh

fodkl ifj ; kstukvksads fy , cM+siSekusij <ykuksadks dkVus vkSj

ekulwu vkSj Hkwdaiksads dkj . k fLFkfr vkSj [ kjkc gks tkrh gSA

fuekZ. k xfrfof /k; ksadks fu; ekuqlkj djus vkSj çk²frd ouLifr dks

lgkjk nsusls feêh ds dVko dks fu; af=r fd ; k tk ldrk gSA

ysfdu c<+rh vkcknh vkSj c<+rh cqfu; knh <kapkxr t : jrsa dsoy bu

xfrfof /k; ksadks c<+k,axh] ftlls igkM+h<yku çHkkfor gksaxsvkSj

Hkou fuekZ. k ds fy , ,d [ krjukd okrkoj . k fodflr gksxk] tc

rd fd mfpr rduhdksadks rqjar ykxwughafd ; k tkrkA

; g fn®kkfunZsf®kdk Hkkx&II] ljdkjh vkSj lkeqnkf; d Hkouksaij dsafær

gSAHkwdai] Hkkjhckfj'k vkSj gokvksals gksusokys uqdlku ds çfr

csgrj fMtkbu vkSj fuekZ. k fof/k; kWa; gkaçLrqr dh xbZ gSaA

; s fMtkbu LFkkuh; : i ls miyC/k lkefxz ; ksavkSj dkS'ky dk

mi; ksx djrs gSao fdQk; rh fuekZ. k] jkstxkj l`tu vkSj LFkkuh;

m|ferk dksc<+kok nsrsgSaA

Hkwdai vkSj rst gok çfrjks/kh bekjrsa cukus ds fy ,

dUQkbUM¼ifjc)½ fpukbZç. kkyh dk cM+siSekusij mi; ksx fd ; k

tkrk gSAmPp lqj { kk vkSj de fuekZ. k ykxr ds lkFk iapk; r

Hkoukssa] ih,e, okbZ&, e,eokbZ Hkoukssa] Ldwy Hkouksa] vkaxuckfM+; ksa]

lkeqnkf; d Hkoukssa] efgyk eaMy vkSj vU; lkeqnkf; d Hkouksads

fuekZ. k ds fy , bl ç. kkyh dk o. kZufn®kkfunsZf®kdk esafd ; k x ; k

gSA

1 ifjp ;

ȑÃŝ1.1. ȏßÖɟÃÙŢÏɭÜ¾ɟÑĆÜɟ(ŮɨÍ: https://vlist.in/map/ 02.html )



Byvirtue of its locationin the Himalayas,HimachalPradeshis prone
to high Earthquakesand frequent landslidescausedby heavyrains
and unstable slopes. Extensive road construction and other
infrastructure development projects have disturbed the serene
Himalayan slopes leading to dangerous landslides, mud slides,
floods etc. Buildingsare often washedaway by suddenreleaseof
blocked water in desires flow natural water channels. This is
worsenedby extensiveslopecutting for infrastructuraldevelopment
projectsandtriggeredby monsoonsandearthquakes. Regulationof
construction activities and supportingnatural vegetation can help
control soil erosion. But the growing population and increasing
infrastructuralneedswill only enhancetheseactivitiesaffectinghill
slopesand developingan increasinglydangerousenvironment for
building constructionunlessappropriate technologiesare urgently
introducedandimplemented.

ThisCompendiumPart II, focuseson governmentand community
buildings, presenting improved designs to resist damage from
earthquakes,heavyrains,andwinds.
Thesedesignsutilize locally availablematerialsand skills, promote
economicalconstruction, employment generation, and improving
localentrepreneurship.

The ConfinedMasonry system is well acceptedthe world over to
make earthquake and wind resistant buildings. This system is
recommended and described herein for the construction of
Panchayat Ghars, PMAY-MMAY houses, school buildings,
Anganwadis, community halls, Mahila Mandals and other
communitybuildingswith highersafetyandlower constructioncost.

1 INTRODUCTION

Fig 1.1 District Administrative Boundaries (Source: https://vlist.in/map/02.html )



fgekpy çns'k Hkwdaih; > Vdksads

çfr laosnu'khy gS D; ksafd ; g

Hkwdaih; : i ls lfØ ; { ks= esa

fLFkr gSA { ks= esa Hkwdaih;

xfrfof /k; ksads dkj . k HkwL[ kyu ]

vkx vkSj cqfu; knh <kaps dks

uqdlku igqapkus okys vU;

ek/; fed çHkkogksldrs gSaA

ljy ' kCnksaesa] laHkkouk+ tksf[ke ¾ Hks|rkAfgekpy çns'k tSls igkM+h

{ ks=ksaesaHks|rk T; knkrj LFkyk²fr ] tyok ; q vkSj fuekZ. k fof/k; ksads

chp tfVy var%fØ; k ds dkj . k gksrh gSAvleku ÅapkbZvkSj [ kM+s

<ykuksads lkFk&lkFk dfBu LFkyk²fr ] feêh ds dVko vkSj HkwL[ kyu

ds çfr { ks= dh laosnu'khyrk dks mtkxj djrh gSAckj&ckj vkus okys

HkwdaivkSj rst gok,¡ ?kjksavkSj bekjrksadh lqj { kk ds fy , [ krjukd

okrkoj . k cukrh gSaA

2-2 HkwL[ kyu vkSj ckny QVuk

viuh uktqd HkwxHkhZ;

ifjfLFkfr ; ksavkSj Hkkjhckfj'k ds

dkj . k fgekpy çns'k esaHkwL[ kyu

dk [ krjk jgrk gSA<hyh feêh

vkSj [ kM+higkfM+; ksals fQlyu

vkSj /kalko dk [ krjk c<+ tkrk

gSA

2 -3 - vkdfLed ck<+

iwjs jkT; esa vkdfLed

ck<+ vkuk vke ckr gS]

fo'ks"kdj rst cgus okyh

ufn; ksavkSj ladjh ?kkfV; ksa

okys { ks=ksaesaAckny QVus

; k Hkkjh o"kkZds dkj . k

vkdfLed vkSj rst ck<+

vkus ls O; kid { kfr gks

ldrh gS-

2 vkink Hks|rk

fp= 2 -3 - vkdfLed ck<+Hks|rkekufp=
fp=- 2 -2 - HkwL[ kyu

?kVukekufp = ¼,pih½

fp= 2 -1 Φ Õȕ¾ɰÒÖɟÑȑÃŝ

fp= 2 -4 - Hks|rkekufp = ¼ch,eihVhlh% Hks|rk ,Vyl½



2.1. Earthquakes

Himachal Pradesh is susceptible
to seismicshakingbecauseit is
located in a seismically active
area. Seismic activities in the
region can lead to, landslides,
fires, and other secondaryeffects
causingdamageto infrastructure.

In simpleterms,HazardX VulnerabilityX Exposure= Risk. Vulnerabilityin Himachal

Pradeshis more complexdue to topography,climate changes,and construction

techniques. The difficult topography, which is marked by uneven elevations and

steep slopes, highlights the area's vulnerability to soil erosion and landslides.

Frequentmoderate to high magnitudeof earthquakesposerisk to lossof life and

damagesto economy. ``

2.2. Landslides and Cloudbursts

Dueto its fragilegeologicalsetting
and heavy rains, geography,
Himachal Pradesh is prone to
landslides. Loose soil and steep
hillslopes increase the risk of
slidingandsubsidence.

Flash floods are common

throughout the state,

especiallyin areaswith swift-

moving rivers and narrow

valleys. Significant damage

can result from abrupt and

strong floods brought on by

cloudburstsor heavyrainfall.

2.3. Flash Floods

2 VULNERABILITY

Fig2.3. Flash flood vulnerability map
(Source BMPTC: Vulnerability Atlas)

Fig.2.2. Landslide Incidence map 
(Source: BMPTC Vulnerability Atlas ) 

Fig. 2.1. Earthquake Zonation map 
(Source: BMPTC Vulnerability Atlas ) 

Fig.2.4. Vulnerability Map (Source: BMTPC 
vulnerability atlas)



fdlh Hkh bekjr dh uhao

tehu esa fVdh gksrh gS]

blfy , Hkwdaids nkSjku ; g

tehu ds lkFk f[ kldrh gS]

ysfdu vf /kjpuk vkSj Nr

viuh tM+rk ds dkj . k fLFkj

jgus dh dksf'k'k djrh gSAbl

dkj . k bekjr > qdrh vkSj

eqM+rhgS ftlls iwjh bekjr

dh lajpukRed v[ kaMrk

çHkkfor gksrhgSA

?kVd tks çHkkfor gksrsgSa

fdlh bekjr ds lHkh Hkou

?kVd tSls nhokjsa] LraHk] che]

LySc] Nr ] tksM+] vf /kjpuk dh

fpukbZ vkfn Hkwdaids nkSjku

etcwr rkdrksa ds v/ khu gksrs

gSavkSj vxj bUgsbu rkdrksa

dks lgu djus ds fy ,

fMtkbu ughafd ; k x ; k gSrks

Hkwdaids le ; ; s { kfrxzLr

vFkok u°V gksldrs gSAblds

vykok ] ; g rc vkSj Hkh

pqukSrhiw. kZgkstkrk gStc bls

igkM+h<ykuksaij cuk; k tkrk

gSA

bekjrksaij vlj

fp= 2 -5 - ,d bekjr ds Hkhrj

tM+Rocy vkSj lkis {k xfr
fp= 2 -6 - lHkh lajpukRed ?kVdksa

ds ek/; e ls Hkwdaih; tM+Rocyksadk çokg

fp= 2 -8 - Hkwdaids > Vdksads nkSjku,d rjQ dh 

[ kqyhtehu ij fLFkr bekjr eqM+ tkrh gS
fp= 2 -7 - <yku ij fuekZ. k

2.1 HkwdEi



Foundation of a building is
resting on the ground, so
during an earthquake it
shakesthe ground randomly,
but the superstructuretries to
remain stationary due to its
inertia. Thus the building
bendsandtwistsdueto which
the structural integrity of the
whole structure is
compromised.

Membersaffected

All the buildingcomponentsof a
building like walls, columns,
beams, slab, roof, connections,
masonry of the superstructure
etc. suffer strong forces during
an earthquakeand may yield if
not designed to bear these
forces. Further, this becomes
evenmore challengingwhen it is
built on hill slopes.

Impacton buildings

Fig.2.5.Inertia force and relative motion within 
a building (Source: EQ tips, C.V.R. Murthy) 

Fig.2.6. Flow of seismic inertia forces through all structural 
components  (Source: EQ tips, C.V.R. Murthy) 

Fig.2.8. One-side open ground storey building twists during 
earthquake shaking  (Source: EQ tips, C.V.R. Murthy)  Fig.2.7. Building on slope  

(Source: EQ tips, C.V.R. Murthy) 

2.1 Earthquakes



fp= 2 -10 - ; fn fdlh Hkou esaleku Å/ okZ/kj ?kVdksadks leku : i ls 

j[ kk tkrk gSrks Q'kZij lHkh fcanqleku ek=k esaxfr djrs gSaA

fp=-2 -12 - - bekjrksads Å/ okZ/kj ?kVd tks vf /kd { kSfrt : i ls fo{ ksfir gksrsgSa

os vf /kd { kfr dk lkeuk djrs gSaA

fp= 2 -11 - Hkwdaids > Vdksadh fofHkUurhozrk ds rgr çn'kZu & ekewyh> Vdksa

ds rgr de ejEer ; ksX; { kfr vkSj etcwr > Vdksads rgr iru dh jksdFkkeA

fp= 2 -9 - Hkwdaids nkSjkubekjrsavkxs&ihNs> wyrh gSaA

Åaphbekjrsavf /kd fo{ ksi.k djrh gSavkSj vf /kd { kfr gksusdh laHkkoukgksrhgSA



Fig.2.10. Identical vertical members placed uniformly in plan of building cause all 
points on the floor to move by same amount  (Source: EQ tips, C.V.R. Murthy) 

Fig. 2.12. Vertical members of buildings that move more horizontally sustain more 
damage. (Source: EQ tips, C.V.R. Murthy) 

Fig.2.11. Performance objectives under different intensities of earthquake shaking 
ςseeking low repairable damage under minor shaking and collapse-prevention 

under strong shaking. (Source: EQ tips, C.V.R. Murthy) 

Fig. 2.9. Buildings swing back-and-forth during an earthquake. Taller buildings 
deflect more and are likely to suffer more damage. (Source: EQ tips, C.V.R. Murthy) 



Hkwdails Hkouksaadks uqdlku

fp= 2 -12 - Hkouksads dksuksadksuqdlku

Hkwdai ds dkj . k fpukbZ

okyh bekjr ds dksusdh

{ kfr vke gSAdksuksaij

njkjsa] > qdko ; k <guk

vlqj { kk dk ladsr nsrk gSA

fuekZ. k ds nkSjkuyksgsds

lfj ; s] ydM+hds yV~Bs; k

vkjlhlh lnL ; ksads lkFk

dksuksadks etcwr djuk

vkSj fIyaFk] fly] fyaVsy

vkSj xScy ij cSaMtSlh

rduhdksa dk çko/kku

djukA

nhokjksadksuqdlku

fp= 2 -15 - mHkkjds dkj . k nhokj dks { kfr

e`nk æohdj. k ds dkj . k { kfr

fp= 2 -16 - uhao/kalusls { kfr

¾)fcuk fdlh Å/ okZ/kj vkSj { kSfrt

cSaMokyh bekjr dk <guk

¿)bfdykjh xkao esa{ kSfrt fyaVsy

okyh bekjr ughafxjh

fp= 2 -14 - ilanhnk: i

fp= 2 -13 - f[ kM+fd; ksaij njkjsatks dksuksads cgqr djhc gSaA

fp= 2 -14 - { kSfrt ifê ; ksads lanHkZesabekjr dksgksusokyh { kfr



Damageto Buildingsdueto Earthquakes

Fig. 2.12. Collapseof masonry

Corner damagesof masonry
building in houses due to
earthquakes are common.
Cracks,tilting, or collapsesat
corners indicate vulnerability.
Reinforcing corners during
construction with RCC/steel
bars, wooden logs or RCC
members and provision of
techniques like bands at
plinth, sill, lintel and gable
provide

Damageto walls

Fig. 2.15. Out of planedamageto wall Fig.2.16. Damagedue to foundation settlement

a) Collapse of a Building with no vertical 
and  horizontal lintel bands 

b) A building with horizontal lintel 
band in Killarivillage survives

Fig.2.14. Buildingandseismicperformanceςeffectsof forms
Fig.2.13. Cracksat openingsthat are too closeto corners

Fig. 2.14. Damageto building in terms of horizontal bands



fp= 2 -17 mPpekjd cy ds dkj.k iwjh bekjr dks { kfr

fffp= 2 -19 - fQlyus okys cy ds dkj . k <guk

f ffp=- 2 -18 - fQlyus okys cy ds dkj.k <guk

vko' ; drk ,¡% Hkwfe mi; ksx

; kstuk vkSj çorZu] lkeqnkf; d

tkx : drk

çHkko%

ekuo thou % thou dh gkfu

; k pksV] vk?kkr] vFkZO; oLFkk

dh gkfu

ekuo cLrh% laifÙk dh { kfr]

cqfu; knh <kapsesaO; o/kku] ck<+

dk [ krjk

i ; kZoj. k% tSo fofo/krk dh

gkfu] feêh dk { kj. k] çk²frd

lalk /kuksadh gkfu

2.2 HkwL[ kyu vkSj ckny QVuk

HkwL[ kyu eycs] feêh ; k

pêku ds vpkud <yku ls

uhps f[ kldus ds dkj . k gksrk

gS] tks vDlj <hys æO; eku]

Hkkjh ckfj'k ] Hkwdai ; k

ekuoh; xfrfof /k; ksads dkj . k

gksrkgSA

fffp= 2 -20 - <yku dk f[ klduk



Fig. 2.17. Damage to whole building due to high impact force

Fig. 2.19. Collapsedue to slidingforce

Fig.2.18.Damage to sub structure due to soil erosion

Needs: Land use planning and
enforcement, community
awareness

Impact
Human Life: Lossor injury to life,
trauma,lossof economy
Human Settlement: Property
damage, intra disruption, risk of
flooding
Environment: Lossof biodiversity,
soil erosion, loss to natural
resources

2.2 Landslides

Landslides occur due to the
sudden movement of debris,
earth or rock down a slope,
often caused by loose mass,
heavy rains, earthquakes or
humanactivities.

Fig. 2.20. Sliding of slope 



HkwL[ kyu ds çdkj

Original

Falling

fp= 2 -25  <yku ifjorZu dh cgqr /khehnj ] vkerkSj ij çfr

o"kZdqN feyh ehVj bl Js.kh ds varxZr vkrh gSA

fp= 2 -24 ;g < ykuksadh ,d çdkj dh ?kw.khZfoQyrk gSAtSlk fd fp= esa

fn[ kk;k x;k gSAisM+ <yku dh vksj /ihNsdh vksj > qd tkrs gSa;k fxj tkrs gSaA

fp= 2 -23 fQlyuk detksj ryksads 

lekukarj ;k < yku ds lekukarj fQlyuk

fp=- 2 -22 pêku dk <yku ls uhpsyq<+dukfp= 2 -21  fdlh lrg ds lkFk [ kM+h<yku ls feêh

; k pêku dk vyx gksukA

fxjuk iyVuk
fQlyuk



Types of Landslides   

Fig.2.25. Creep: Very slow slope movements, imperceptible in natureFig. 2.24.. Slump: rotational failure on slopes

Fig.2.23. Slide:  Movement parallel to planes of weakness and 

occasionally parallel to slope.

Fig.2.22.. Topple: The end-over-end motion of 

rock down a slope.

Fig.2.21.. Fall: etachmentof soil or rock from a steep slope along a 

surface with minimal shear displacement.

Original

Falling



ikuh vkSj eycs dk

vpkud vkSj Hkkjh çokg

Hkouksadh nhokjksaij

gkfudkjd çHkko Mkyrk

gSA; fn nhokjsadetksj gksa

rks edku { kfrxzLr gksdj

cg tkrs gSaA

vko ' ; d dkjZokbZ%

ÅvyVZ ds ckjs esalwfpr jgsaA

Årqjar mPpHkwfedh ryk'k djsaA

ÅtyekxZ ls nwj jgsaA

Åck<+psrkouhladsrA

çHkko%

fp= 2 -30 vR; f/kd o"kkZvkSj ygjksa

ds dkj . k lkexzh ds xq. k/keZ cny

ldrs gSa

fp= 2 -31 vf /klajpuk vkSj

milajpuk dksuqdlku

fp= 2-29 ikuh ds cgko ls

fIyaFkdksuqdlku

fp= 2 -27 uhao[ kqyusls { kfr

nhokjksadksuqdlku

fp= 2 -28 fIyaFk ds uhps feV~Vh

dh lQkbZ dksuqdlku

2.3 ck<+

fp= 2 -26 uhaodk /kaluk

uhaodksuqdlku fIyaFkdksuqdlku



A suddenand rapid rise in water
levelcauseby cloudburst, heavy
rainfall, leading to high water
velocity, unpredictable flow
paths. Thiscauseswastingaway
of objectson waterways.

ÅStayinformedaboutalerts.
ÅSeekhighgroundimmediately.
ÅStayawayfrom waterway.

ActionNeeded:

Impact

Fig.2.30. Excessiverainfall and splashing
may cause the material to lose their
properties

Fig.2.31. Damage to super
structure and the substructure

Fig.2.29. Damageto plinth due to
scouringof water

Fig.2.27. Settlement of foundation

Damageto foundations

Fig.2.28. Damage to scouring of soil 
underneath the plinth 

2.3 Flash Floods

Fig.2.26. Scouringof foundation



Ålhfer fpukbZ fuekZ. k dh ,d rduhd gS

ftlesa fpukbZokyh nhokjksadks gYds ls çcfyr

daØhVdkWye vkSj che ds lkFk tksM+ktkrk gSA

; g ,d vk'kktud rduhd gStks lajpukRed

etcwrh] fLFkjrk] Hkwdaih; çfrjks/k] ykxr çHkkoh

vkSj lkSan; Zdh dlkSVhij [ kjh mrjrh gSA

ÅHkwdailaHkkfor { ks=ksaesade ls e/ ; e Åaph

bekjrksa ds fy , vkn'kZ rduhd D; ksafd; g

LFkkuh; : i ls miyC/k lkefxz ; ksavkSj dkS'ky

dk mi; ksxdjrh gSA

Åeq[ ; ?kVd% VkbZdkWye] ckW. M] che] fpukbZ

okyh nhokjsaA

3 ifjc ) fpukbZ

3 -1 - ifjc ) fpukbZ

3 -1 - ifjc ) fpukbZ

fVIi . kh%

Åvkjlhlh Ýse lajpuk ds dkWyevkSj che ds lkFk VkbZdkWyevkSj VkbZche ds chp dHkhHkzferu gksaA

Åifjc ) fpukbZç. kkyh esaHkkj nhokjksa} kjk ogu fd ; k tkrk gS] tcfd vkjlhlh VkbZdkWye vkSj vkjlhlh VkbZ

che nhokjksa] Nr vkfn dks ,d lkFk cka/krs gSavkSj Hkwdaids nkSjkunhokjksa] Nr vkfn dks VwVusvkSj vyx gksus

ls jksdrs gSaA



Å Confinedmasonry is a simple techniqueof
construction wherein masonry walls are
embeddedwith lightly reinforced concrete
earthquakeresistantmasonrybuildings.

Å Ideal technique for low to medium rise
buildingsin seismicprone regionsasmakes
useof locallyavailablematerialsandskills.

Å Keycomponents: tie columns,bond beams,
masonrywalls.

3 CONFINED MASONRY

Fig. 3.1. Confined Masonry 

3.1. About Confined Masonry

NOTE:
Å Neverconfusetie columnsandtie beamswith columnsandbeamsof a RCCframestructure.
Å In confinedmasonrysystemthe load is carriedby the walls, whereas the RCCtie columnsand the RCCtie Beams

bindthe walls,roof, etc togetherandpreventcrackingandseparationof walls,roof etcduringan earthquake.



Å lhfer fpukbZidh gqbZfeêh dh bZaVksa] Bksl daØhVCykWdksa; k

lhesaVjsr eksVkZj¼1%5½ esaiRFkj ds CykWdksadk mi; ksx djds

dh tk ldrh gSA

Å nhokj dh eksVkbZvke rkSj ij ; wfuVCykWddh pkSM+kbZds

cjkcj gksrhgS] feêh dh bZaVksads fy , bZaVsa230 feeh gksrhgSa

tcfd Bksl daØhVCykWd200 feeh gksrhgSaA

Å VkbZdkWye ; k ckWUMche dh pkSM+kbZnhokj dh eksVkbZds

leku gS] gkykafd] U; wure 150 feeh vfuok ; Z gSAU; wure

daØhVxzsMFe 415 jhckj ds lkFk M20 gksldrk gSA

Å VkbZdkWye esalfj ; k la[ ; k Hkou dh eaftyksads vk/kkj ij

rkfydk ds vuqlkj gksaxsA

Å VkbZdkWye dk lfj ; k uhao ls ' kq: gksrh gSavkSj gj

dksus@nhokjds taD'ku ls xqtjrh gSavkSj Nr ds LySc esaeqM+h

gksrhgSa; k iSjkisVnhokj esaQSyhgksrhgSaA

Å ; fn ckn esa,d vkSj eafty tksM+htkuh gS] rks Åijh eafty

dh lyk [ kksadks iSjkisV nhokj dks rksM+djVkbZdkWye lyk [ kksa

esaosYMfd ; k tk ldrk gS ¼de ls de 120 feeh ySi

yackbZesaosYM½A

3 -2 -

fp= 3 -2 -2 - feêh dh bZaVksadk mi;ksx djds lhfer fpukbZesa' kVfjax

ȑÃŝоΦнΦмΦ ȑÖĐÈɡ¾ɥʁÈʇ¾ɟ}Ò×ɨÀ¾Ø¾ɭȑÃÑɟ|ÖʃÒȎØØɨÐ

ifjc ) fpukbZds ckjs esalkekU; tkudkjh %



Å Confined Masonry can be done using burnt clay bricks , Solid 
Concrete Blocks or Stone Blocks in cement sand  mortar (1:5).  

Å The wall thicknessis generally equal to width of unit block for 
mud brick bricks is 230mm while solid concrete blocks is 
200mm.

Å The tie column or bond beam has width same as of wall 
thickness, however, minimum of 150mm is mandatory. The 
minimum concrete grade could be M20 with Fe 415 rebar. 

Å The rebarsin tie columns shall be as per table, depending 
upon the no. of floor. 

Å The steel bars of the Tie Columns start from  foundation and 
pass through every corner /wall junction and are bent in the 
roof slab or extend into the parapet wall.

Å If another storey is to be added later, upper floor bars can be 
welded (weld at least 120mm lap length) to the tie column 
bars by breaking the parapet wall. 

3.2. 

Fig. 3.2.2. Shuttering in confined masonry using Mud bricks 

Fig. 3.2.1. Confinement in masonry using mud bricks  

Material Specifications in Confined Masonry



1- çcfyr daØhVrRo fpukbZokyh nhokjksadks ifjc ) djrs gSa]

rFkk ckgj fxjus ls jksdrs gSavkSj nhokjksadh lrgh rkdr c<+krs

gSaA

2- fpukbZokyh nhokjsaxq#Rokd"kZ. k Hkkj lgu djrh gSavkSj ik'kZ~o

cyksadk fojks/k djrh gSa] tcfd VkbZdkWye vkSj che vfrfjä

rkdr vkSj dBksjrk çnku djrs gSaA

3- fiNys Hkwdaiksaesabldk çn'kZu mR²"V Fkk] D; ksafdbldk

fuekZ. k Bhd ls fd ; k x ; k FkkA

fp= 3-3 -2 Hkwdaiesaifjc ) fpukbZ fuekZ. k dk

vPNk çn'kZu & ¼,½ vkbZlh, esa Ng eaftyk

ifjc ) fpukbZ bekjr ] 2007 is: Hkwdai

¼bZbZvkjvkbZ]2007 ½ ¼ch½ifjc ) fpukbZ okyh

bekjrksadks dksbZuqdlku ughagqvk] tcfd vy

lkYokMksjesavU; fpukbZokyh bekjrksadk iru ]

2001 lSu lkYokMksjHkwdai¼bZbZvkjvkbZ2001 ½

¼lh½ 2007 ds fiLdks ¼is: ½ Hkwdaiesa Ng

eaftyk ifjc ) fpukbZokyh bekjr { kfrxzLr ugha

gqbZ¼CyksaMsV]2007 ½

fp= 3 -3 -1 - ikfjc ) fpukbZesarRo

3 -3 -

Bond Beam

Hkwdaiesaifjc ) fpukbZlajpukvksadk çn'kZu

lh,e HkouksaesafoQyrk ds çeq[k dkj . k

xk; c@cM+siSekusij nwjhokys VkbZdkWye]

VkbZche vkSj dkWye ds lq±<hdj . k dk

vHkko] dkWye essaik'kZ~o laca/kks es

vR; f/kd nwjh] fpukbZ iSuyksaes cM+k

vfHkeq[ krk vuqikr ] vuqikr ; ; kstuk esa

nhokjksadk vlefer forj . k; ] vi ; kZIr

nhokj ?kuRo] [ kjkc dkjhxjh ] mi; ksx dh

xbZ lkexzh dh [ kjkc xq. koÙkkvkSj Hkkjh

fuekZ. k =qfV; k¡A



1. The reinforced concrete elements confine the masonry
walls, preventing out-of-plane collapseand enhancingthe
walls' in-planestrength.

2. The masonry walls bear gravity loads and resist lateral
forces,while the tie columnsand beamsprovide additional
supportandstiffness.

3. Its performancein past earthquakeswasexcellent, sinceit
wasproperlyconstructed.

The predominant reasons of failure in CM
buildings are missing / largely spaced tie
columns; inadequate anchorage of
reinforcementof tie beam and column; largely
spacedlateral ties in column; largeaspectratio
of masonry panel; asymmetricdistribution of
walls in plan; inadequate wall density, poor
workmanship,poor quality of materials used,
andgrossconstructionerrors.

Fig.3.3.2. Good performance of Confined Masonry
constructionin Earthquakesς(a) Six-storey confined
masonrybuilding in Ica, 2007 PeruEarthquake(EERI,
2007); (b) No Damageto confinedmasonrybuildings,
while collapse of other masonry buildings in El
Salvador,2001 SanSalvadorEarthquake(EERI2001);
(c) Six-storey confined masonry building remained
undamagedin 2007Pisco(Peru)Earthquake(Blondet,
2007)

Fig.3.3.1. Elements in confined masonry 

3.3. 

Bond Beam

Earthquake Performance of Confined Masonry Structures



leh { kk lq/kkjewY;kadu

Å fgekpy çns'k ljdkj ds iapk; rh jkt foHkkx us jkT; ds xzkeh. k { ks=ksaesami; ksx fd , tkus okys

lkeqnkf; d Hkouksads fy , ekudh²r fMtkbu cuk, vkSj Loh²r fd , gSaA

Å Hkwdai] rst gokvksa] ckfj'k vkSj cQZ ls lqj { kk esalq/kkj ds fy , lh,lvkbZvkj&lhchvkjvkbZ } kjk bu

fMtkbuksadk ewY; kadu fd ; k x ; k FkkA

Å la'kksf/kr ; kstukvksaesalqj { kk] LFkkun{ krk] dk; Z{ kerk] vkjke tSlh fo'ks"krk,a' kkfey gSaA

Å ; kstukvksadks lafgrk çko/kkuksavkSj dk; kZUo; u , tsafl; ksads vuqlkj dsoy ekewyhcnykoksads lkFk fQj ls

rS; kj fd ; k x ; k FkkA

3 -4 - lkeqnkf;d Hkouksads fy , mUur ; kstuk,¡



Review ImproviseEvaluate

Å The PanchayatiRaj Department of HimachalPradeshgovernment has created and sanctionedstandardized
designsfor communitybuildingsto beusedin the rural regionsof the state.

Å Thesedesignswereevaluatedby CSIRςCBRIto improvesafetyagainstearthquakes,highwinds,rain,andsnow.

Å Therevisedplansaregivenfeaturesviz: safety,spaceefficiency,functionality,comfort.

Å Theplanswereredrawnwith onlyminor changesasper codalprovisionsandthat of implementingagencies.

3.4. Improvised plans for Community Buildings



vkb, vkaxuokM+hHkou dk mnkgj. k ysaAge fuekZ. k ds fy , lhfer fpukbZç. kkyh dk mi; ksx djsaxsAge VkbZ

dkWye vkSj ckWUMche uked vkjlhlh ?kVdksa} kjk { kSfrt vkSj yacor : i ls bekjr dh fpukbZdjsaxsAçR; sd

dksusij VkbZdkWye miyC/k djk , x, gSa] ftudh nwjh4000 feeh ls vf /kd ughagSA tc vlefFkZr nhokjsa

4000 feeh ls vf /kd yach gksa] rks varj dks yxHkx 3600 feeh rd lhfer djus ds fy , vfrfjä VkbZ

dkWye çnku djsaAVkbZdkWye uhaols ' kq: gksrsgSavkSj Nr ds LySc esatksMstkrs gSaA; fn <yku okyh Nr

çnku dh tkuh gSrks VkbZdkWye dks : Q ckWUMche ls tksM+ktkrk gSAxscy Nr ds ekeys esa] VkbZdkWye

LVhy ckj vkjlhlh xscy cSaMesade ls de 600 feeh rd tkrs gSaA

3 -5 -

ifjc ) fpukbZfof/k esa] ge gj dksusvkSj

gj nhokjksads tksM ij dkWye çnku djrs

gSaA

bl ; kstuk esa gesa 10 vkjlhlh VkbZ

dkWyeçnku djus gSaA

Åbl ; kstuk esagekjs ikl ,d gkWygS

tgka Nr ds che ls vkus okys Hkkj dks

mBkusds fy , nhokjksads chp esanks

dkWye miyC/k djk , x, gSaArks ; s

VkbZdkWye gSaAyksMdks /; ku esaj[ krs

gq, ge ekud vkjlhlh fMtkbu

çfØ; k ds vuqlkj dkWye fMtkbu dj

ldrs gSaA,d lkeqnkf; d Hkou gksusds

ukrs ge 230 feeh Û230 feeh ds

dkWye cuk,axs] ftlesa 16 feeh O; kl

ds 4 Vh,eVh ckj vkSj 200 feeh

lh@lh vkSj 100 feeh lh@lh ds fljksa

ij 6@8 feeh O; kl ds jdkc gksaxsA

fp= 3.5.1. zɰÀÑÔɟîɡ¾ɟÕȕÍÙÖɟÑȑÃŝό¿ɰÊ©Ø~ɰÃɟ|¾ɭȐÛÛØÌ¾ɭȑÙ¤Σ Òȗǳр Ïɭ¿ʃύ

ifjc ) fpukbZds lkFk dke djuk ¼mnkgj. k½

LEGEND
C1 ς300mm. x 300mm. 
column
TC1 ςTie columns at corner 
(230mm. x 230 mm.)



Letus takeexampleof an Anganwadibuilding. We will useConfinedMasonrysystemof construction. We will embed
masonryof the building horizontally and vertically by RCCcomponentscalled Tie columnsand bond beams. Tie
columnsare providedat every corner, not exceedingthe spacingof 4000mm. When unsupportedwalls are longer
than 4000 mm, provide additional Tie Columnsto limit spacing. The Tie columnsstart from foundationsand are
anchoredinto the roof slab. If slopingroof is to be providedThetie columnsareanchoredin to the RoofBondbeam. In
caseof Gabledroof, Tiecolumnsteelbarsgoat least600mm in to the RCCGableband.

3.5.

In ConfinedMasonrymethod,we provideTie
Columnsat every corner and at every wall
junction.
In this plan we have to provide 10 RCCTie
columns.

In this plan we havea hall where two
columns have been provided in the
middle of the walls to carry the loads
comingfrom the roof beam. Sothese
are Tie Columns. Considering the
load we can design the columns as
per standard RCCdesign process.
Beinga community building we shall
make 230mm x 230 mm columns
with 8 nos of 4-16mm d TMT bars
and 6/ 8mm dia stirrups at 200mm
c/c at end.

LEGEND
C1 ς300mm. x 300mm. 
column
TC1 ςTie columns at corner 
(230mm. x 230 mm.)

Fig. 3.5.1. Ground Floor Plan of Anganbari
(For details on section and elevation, refer page 5)

Steps To Confined Masonry (Example)



1- ge lcls igys lkekU; feêh esade ls

de 750 mm xgjh vkSj 750 mm pkSM+huhao

ds xM~<+sa[ kksnsaxsA; fn lkbV 3 fnuksals vf /kd

le ; rd ikuh ls Hkjh jgrh gS; k bldh Hkkj

ogu { kerk de gS] rks vko' ; drkuqlkj uhao

dh pkSM+kbZvkSj xgjkbZ c<+k,¡A

2- lery lrg çkIr djus ds fy , uhaodhs

vk/kkj dj nqjeqVls dqVkbZdjsaA

3- uhaods vk/kkj ij lhesaVdaØhV¼1 lhesaV%4 jsr%8

40 mm vkdkj ds iRFkj/ctjh ½ dh 150mm eksVhijr

çnku djsaAlery lrg çkIr djus ds fy , nqjeqVls

dqVkbZdjsaAlery lrg çkIr djus ds fy , [ kksnhxbZ

feêh dksokil xM<+ksesau HkjsaA

fVIi . kh

/; ku j[ ksafd [ kksnhxbZ feêh [ kkb; ksals de ls de

450 mm dh nwjhij j[ khtkuh pkfg,A

fp=- 3 -5 -2 - uhaodh [ kkb;ka¼fooj.k ds fy , i `"B 22 ns[ksa½ fp=- 3 -5 -3 - fLFkj feêh dh bZaVksadk mi;ksx djds ikfjc ) fpukbZ

uhaods fy , [ kkb;ka

¼750 mm xgjh½

tehuh Lrj

150 mm daØhV



1. First dig foundation trenchesminimum 600mm deep
and 750 mm wide in normal soil or as per ground
condition given on the next page. If the site remains
flooded by water for more than 3 days or has low
bearingcapacity,increasefoundation width and depth
underguidanceof engineerin-charge.

2. Ramthe foundationbaseto obtaina levelsurface.

3. Provide a 150 mm thick layer of PLAN cement
concrete (1 cement: 4 sand: 8, 40mm size stone
aggregate/gravel)and obtain a level surface. Never
refill excavatedsoil back into the trenchesto get a
levelsurface.

Note:
Keepin mind that the dug earth should be placedat
least450mm awayfrom the trenches.

Fig. 3.5.2. Foundation Trenches (For details, refer page 22)   Fig. 3.5.3. Foundation Trenches with P.C.C. (For details, refer page 22)   



fp= 3 -5 -4 - fp= esaeq[; gkWyds VkbZdkWyevkSj vkjlhlh dkWyeds LFkkuds lkFk uhaodh [ kkb;ksadks fn[ kk;k x;k gSA

C1

C1

TC1

TC1

TC1

TC1

TC1
TC1 TC1

TC1

lh 1& 300 mm x 300 mm
dkWye

TC1 ï dksusij dkWye cka/ksa

¼200 mm x 200 mm ½



Fig. 3.5.4. Thefigure shows foundation trencheswith location of the Tiecolumnsand RCCcolumnsof the main hall.

LEGEND
C1 ς230mm. x 230mm. column
TC1 ςTie columns at corner 
(230mm. x230mm.)

C1

C1

TC1

TC1

TC1

TC1

TC1
TC1 TC1

TC1



4-gj dksusvkSj nhokj ds tksM+ ij 12 mm
O; kl ds 4 lfj ; ksadk dkWye (230x230mm½

j[ ksaAgkWyds nksvkjlhlh dkWye dh LVhy

ifê ; k¡ j[ ksaA; g LraHk 300 mmx300 mm
vkdkj dk gSvkSj blesa 8 ifê ; k¡ 12 mm
O; kl dh gSaA

uksV%

/; ku j[ ksafd VkbZdkWye ds chp dh nwjh4200 mm ls vf /kd

ughagksuhpkfg,A

fp= 3 -5 -6 - VkbZdkWyeds fy , lq±<+hdj . k ¼fooj. k½fp= 3 -5 -5 - Hkou ds fy , ifjjks /k fiatjs

Èɟ|¾ɦÙÖ¾ɭ ȑÙ¤
ÞȓȸËɡ¾ØÌ230mm x 230

mm

tehuh Lrj



4. Placesteelbarsof TieColumns(230x230mm with 4 nos
12 mm dia bars)at everycornerandwall junction. Place
steel bars of two RCCtie columns of the hall. This
column is 230mmx230mm size and has 8 bars 12mm
dia.

Note:
Keepin mind that the spacingbetweenthe tie columnsmust not be more
than4000mm.

Fig. 3.5.6. Details of  Reinforcement for Tie columnsFig. 3.5.5.Erection of tie columns at plinth level



5- uhaovkSj fIyaFkesalhesaVeksVkZj¼1%6 ; k lhesaVdaØhV10 mm MkmuLVksu, xzhxsV1%4%8½ esabZaV/daØhV

CykWd/dkslZMjcy fpukbZdk mi; ksxdjsaA

6- fIyaFkLrj ls 200 mm uhpsds Lrj ij igqapusds ckn] ge 230 mmx200 mm vkdkj ds VkbZche çnku

djsaxs] ftlesa 4 ux 12 mm O; kl okys Vh,eVh lfj ; k gksaxs¼fp= ns[ksa½tks çR; sd VkbZdkWye vkSj nks

vkjlhlh dkWye ls xqtjsaxsA

7- VkbZdkWye ds chp esa] fpukbZdk dk; Z1%6 ¼lhesaV%jsr½ elkys ds lkFk] fpukbZes 40 mm VwfFkax[ kkWapk

iznku djrs gq, djsaA

fp= 3 -5 -7 - uhao



5. Alternatively,brick/ConcreteBlock/CoursedRubblemasonryin Foundationand plinth in cement mortar (1:6 or
cementconcretein 10mm downstoneaggregate1:4:8) canbe made.
6. After reaching a level150mm below the plinth level,we will provideTiebeam230x200mm sizewith 4 no.s 12mm
diameterTMTbars(Seefigure)passingthrougheverytie columnandthe two RCCcolumns.
7. Carryout masonrywork in 1:6 cement: sandmortar in betweenthe tie columnsby providing40mm toothing grooves
in masonry.

Fig. 3.5.7. foundation



fVIi . kh%

ns[ksafd bZaVdh fpukbZds nkar ,d

vPNk tksM+ cukus ds fy , VkbZ

dkWyeds lhesaVdaØhVesatkrs gSaA

8- VkbZdkWyeds nkspsgjksaij ' kVfjaxçnku djsa] tks fIyaFkfpukbZls Bhd ls tqM+hgksA

9- fpukbZdks ijs'kku fd , fcuk fpukbZvkSj daØhVdkWye ds chp ,d vPNk ca/ku cukus ds fy , VkbZdkWye

esadaØhV¼,e20 xzsM½MkysA

10 -eq[ ; nhokj dh uhaovkSj VkbZdkWyeQqfVaXldk fuekZ. k ,d lkFk fd ; k tkrk gSA

fiYaFkckWM@che

ckWUMche

230 mmx200 mm

ihlhlh 150 mm
daØhV

uhaodh fpukbZ

fiYaFkdh fpukbZ

Fig. 3.5.8. foundation



Note:
See that the toothing of the brick
masonry goes into the cement
concreteof the tie columnsto makea
goodjoint.

8. Provideshutterson two facesof the tie columns,properlyfixedto the plinth masonry.
9. Poreconcrete(M20 grade) in tie column to makea good bond between the masonryand the concretecolumns
without disturbingthe masonry.
10.Themainwall foundationsandTiecolumnfootingsare constructedsimultaneously.

Fig. 3.5.8. Construction of Bond Beam at Plinth



fVIi . kh%

lHkh che dh <ykbZ,d lkFk ,d gh ckj esadjsA

Åche Mkyus ds ckn] mUgsade ls de 14 fnuksa

rd xhyk j[ ksaA

ÅekSle ds vk/kkj ij che ds Åij fpukbZ1 fnu

ds ckn ' kq: dh tk ldrh gSA

11 - fn[ kk, x, vuqlkj lsD'ku okys ckWUMche esa10 mm O; kl ds 4 ckj yxk,a vkSj daØhVMkysaA

12 - ckWUMche dh <ykbZ ds ckn] 300 mm dh ijr esafIyaFkLrj rd ckjhd jsr HkjkbZdh tk,xh tks

vf /kdre 15 % ueh dh ek=k ds lkFk vPNh rjg ls ladqfpr gksxhA

fp= 3 -5 -6 - fIyaFkLrj ij che ¼230 mm x 200 mm ½

che vkSj VkbZdkWyeds taD'ku ij LVhy ckj dk fooj . k

Èɟ|¾ɦÙÖ¾ɭȑÙ¤
ÞȓȸËɡ¾ØÌ

ȒĚÙɰÎĦÍØ
ij fpukbZ

12 mmģ×ɟÞÞȓȸËɡ¾ØÌÔɟØ(4 Þɰć×ɟ)

6 mmģ×ɟÞÛɟÙɭ
ÔɦęÊÔɠÖ200mm x 200 mm

6 mmģ×ɟÞÛɟÙɭlfj; s

12 mmģ×ɟÞÞȓȸËɡ¾ØÌÔɟØ(4 Þɰć×ɟ)

¤Ö20 ŐɭÊ¾ɰŎɥÈÞɭÕØɭÀ¤yɰÍØɟÙ
ÔɦęÊÔɠÖ



Note:
Å Donot floor water in backfill.
Å Castall the Bondbeamsin onego.
Å After the BondBeamshavebeencast,water curefor at

least14 days. Masonryin superstructurecanbe started
after 1 days.

Fig. 3.5.6. Bond beam (230mm x 200mm) at plinth level 

Detailsof steelbarsat Junctionof
BondbeamandTiecolumn

11. Provide4nosof 10d bar in bondbeamhavingsectionasshownandcastthe concrete.
12. After castingthe bondbeam,fine sandfilling shallbe doneup to plinth level in a layerof 300mm whichshallbe well
compactedwith maximum15%moisturecontent.



13 - vkids ikl gj dksusls VkbZ&dkWyedh Å/ kZ~ok/kj LVhy dh NM+savk jgh gSavkSj blh rjg nkseq[ ; vkjlhlh

dkWye dh LVhy dh NM+saHkhgSaAvc njokts ds Ýse yxk,a rkfd fupys fljs ls tqM+sLVhy gksYMQkLVckWUMche

esapys tk,a] chp okys gksYMQkLVvkjlhlh fly cSaMesapys tk,aA

14 - VkbZdkWyeds fljksa ij vf /kdre 1200 feeh ¼4Ω½ rd [ kkapsNksM+djlHkh fpukbZokyh nhokjksadk fuekZ. k

,d ckj esadjsaA

fp= 3 -5 -7- fIyaFkdk fuekZ. k

njokts dh pkS[kV fQfDlax dk fooj . k

ßɨġÊÓɟĦÈ

¾ȓÞɶ

ÏØÛɟéɭ¾ɟÃɩ¿Èɟ

ßɨġÊ÷ɟĦÈ

ȑÙɰÈɭÙÔʅÊ

ȑÞÙÔʅÊ

¾ɰŎɥȏÈɰÀ

ȒĚÙɰÎÔʅÊßɨġÊ÷ɟĦÈ



13. Youhavevertical steel barsof tie- columnscomingfrom every corner and so alsosteel barsof the two main RCC
columns. NowplaceDoorframessothat the steelholdfastsattachedto the lower endgo into the bondbeam,the middle
holdfastswill go in to RCCSillband.
14. Constructall the masonrywallsby leavinggroovesat tie columnsendsmax. upto 1200mm (4Ω) at onego.

Fig. 3.5.7.  Construction of plinth

Detail of a door frame fixing 

Mild Flat holdfast



15 - uhaols vkus okys VkbZdkWye lfj ; ksads fy , varjky NksM+rsgq, fIyaFkLrj ls f[ kM+dhds Lrj rd

fpukbZiwjh djsaA

egRoiw. kZ

VkbZdkWye esafjaxksadks f[ kM+dhds fly Lrj rd 150 mm c/ c] fly cSaMls

fyaVsycSaMLrj rd 200 mm c/c vkSj lHkh LraHkksaesafyaVsycSaMls Nr ds Lrj

rd 150 mm c/c dh nwjhij j[ kk x ; kA

dksuksaij VkbZdkWye etcwrh çnku

djus dk fooj . k

nhokjksads chp ds varjky dks nksrjQ

ls ' kVfjax ls Hkj fn; k tkrk gS rFkk

fIyaFk/fly /fyaVsy vkSj Nr ds Lrj ij

daØhVls Hkj fn; k tkrk gSA

fp=. 3.5.8.ȑÞÙÔʅÊÍ¾ȑÃÑɟ|

fp= 3.5.10. ¾ɨÑɭ¾ɟȐÛÛØÌ

fp= 3 -5 -9 - dksuslq±<+hdj . k fooj . k

Ȓ¿î¾ɥ¾ɥÃɩ¿È

fly cSM Í¾ȑÃÑɟ|



15. Completemasonryfrom plinth level to window sill level leavinggapsfor Tie column steel bars comingfrom the
foundation.

Important:
ÅTherings are spaced150mm c/c up to window sill level,200mm c/c

from sill band to lintel band leveland 150mm c/c from lintel band to
roof levelin all the columns.

Details of providing Tie Columnreinforcement
at corners
The gap between walls is provided with two
side shuttering and filled with concrete at
plinth/Sill/lintel andRooflevels.

Fig. 3.5.8. Masonryupto sill band

Fig.3.5.10. Detailing at corner

Fig. 3.5.9. CornerReinforcementdetails



16 - vc f[ kM+dhds Lrj rd [ kkyh txg esa,e 20 xzsMlhesaV

daØhV HkjsaAvc f[ kM+dhds Ýse yxk,aA f[ kM+dhds Ýse ds

fupys gksYMQkLVvkSj njokts ds Ýse ds e/ ; gksYMQkLVdks

vkjlhlh fly cSaMesa, EcsMfd ; k tk,xkA & vc nhokjksads

nksuksarjQ ' kVfjax IySadyxk nsaA

17 - nsgyh Lrj ij lkbM Qsl ij ' kVj çnku djsa vkSj ckWUM

che ds lq±<hdj . k ¼lfj ; sa½dks j[ ksavkSj ,e 20 xzsMdaØhVdks

MkysaA

18 - bl ckr dk /; ku j[ kk tkuk pkfg, fd ckWUMche lq±

<hdj . k] VkbZdkWyevuqnS/kZ~; lfj ; ksals xqtj jgk gSA

fp= 3 -5 -12 - dksuksaij LraHkvkSj fly@fyaVsycSaMlq±<+hdj . k cka/ksa

vkjlhlh cSaMdh nksNM+sauhpsdh vksj VkbZdkWye xSi esaeqM+tkrh gSatSlk

fd fn[ kk; k x ; k gS] vkSj fQj daØhfVaxdh tkrh gS-

fVIi . kh%

Å uhps fn, x, fooj . k ds vuqlkj fly cSaM

lq±<+hdj . k çnku djsaA blesa yxHkx

200 mm lh /lh nwjhokys 6 /8 mm O; kl

okys fyad ds lkFk 12 mm O; kl dh 2 NM+sa

' kkfey gSaA

fp= 3 -5 -11 - fly cSaMvkSj lq±<+hdj . k

Sillband



Fig. 3.5.12. TieColumnand Sill/lintel Bandreinforcementat corners
Thetwo barsof the RCCbandsbend downwardsinto the tie columngapas
shown,and then concretingin done.

Note:
ÅProvide Sill band reinforcement as detailed

below. It consistsof 2 nos12 mm dia barswith
6/8mm dia linksspacedabout200mm c/c.

Fig. 3.5.11. Sill bandand reinforcement

16. Now fill M20 gradecementconcretein to the gaps up to
window sill level. Now place the window frames. The lower
holdfastsof the window frame and middle holdfastsof door
frames shall be embeddedin to the RCCsill band. Now fix
shutteringplankson two sidesof the walls.
17. Providethe shuttersat sidefacesat sill levelandplacethe
reinforcement of bond beam and pore the M20 grade
concrete.
18. Careshouldbe taken that bond beamreinforcementand
passingthroughthe tie columnlongitudinalbars.

Sillband



20 - fQj ls ' kVj çnku djsa vkSj lq±<hdj . k fiatjs dks fcNk,a

vkSj fyaVsycSaMche ds : i esadaØhVMkysaA

21 - lqjk?k dh pkSM+kbZds vk/kkj ij ] lqjk?k ds Åij cSaMche esa

vfrfjä lq±<hdj . k çnku djus dk /; ku j[ kk tkuk pkfg,A

22 - blh rjg ] NTtk ç{ ksi. k esa] lq±<hdj . k dks fyaVsyckWUMche

lq±<hdj . k ds fy , Bhd ls r ; djus dh vko ' ; drk gksrhgSA

fp= 3 -5 -15 - fyaVsycSaMdk tksM+

ȑÃŝ3.5.13.ȑÙɰÈɭÙÔʅÊ¾ɭÑɠÃɭȑÃÑɟ|

ȑÃŝ3.5.14.¤Ö¤ÞÈɡ-ÞɭĆÜÑÊɨØȐÛɰÊɨţɭÖȏÓȒĆÞɰÀȐÛÛØÌ

ßɨġÊ ÷ɟĦÈ
ĦÈɡÙ Èɡ ÞɭĆÜÑÃɩ¿Èɟ
40 mm x 40 mm x 4 mm

Ȓ¿î¾ɥ¾ɟÜÈØ40 mmÖɨÈɡ

âĜéɟ

ȑÙɰÈɭÙÔʅÊ

19 - fyaVsyLrj rd [ kqysLFkkuksavkSj LraHkksads fy , txg NksM+dj

fpukbZokyh nhokj ds fuekZ. k dksnksgjk,aA ßɨġÊ ÷ɟĦÈ
ĦÈɡÙ Èɡ ÞɭĆÜÑÃɩ¿Èɟ

40 mm x 40 mm x 4 mm 

Ȓ¿î¾ɥ¾ɟÜÈØ40 mmÖɨÈɡ
âĜéɟ
ĚÙɟĦÈØ 1/ mm ÖɨÈɟ

1// mm ÖɨÈɡ ÏɡÛɟØ



Fig. 3.5.15. Addition of lintel band

Fig. 3.5.13. Masonry below lintel band

Fig. 3.5.14. MST-sectionDoor window frame fixing detail

19. Repeatthe masonrywall constructionby leavingthe gap for openingsand
columnup-to lintel level.

20. Again provide shutter and lay the reinforcement cageand
castconcreteaslintel bandbeam.
21. Careshouldbe taken to provide additional reinforcementin
bandbeamoveropening,dependinguponthe width of opening.
22. Similarly, in chhajja projection, reinforcement need to be
properlyanchoredto lintel bondbeamreinforcement.



23 - tSlk fd igys crk ; k x ; k gS] fyaVsy

ckWUMche ij fQj ls mlh rjg LiSUMªsy

fpukbZdk dke djsaA

fVIi . kh%

; fn ; g mEehn gS fd Hkfo"; esaigyh eafty dk fuekZ. k

fd ; k tk,xk ] rks NM+saiSjkisV nhokj esade ls de 500 mm

rd tk,axhA

ckn esabu lfj ; ksasadks osfYMaxdjds c<+k; k tk,xk vkSj igyh

eafty cukbZtk,xh ] Bhd mlh rjg tSls geus Hkwrycuk; k

FkkA

fp= 3 -5 -18 - Nr ds LySc ds uhpsfpukbZ fp= 3 -5 -19 - lq±<+hdj.k dk fooj.k

¿) ÒɮØɟÒɭÈÏɡÛɟØÖʃÞȓȸïɡ¾ØÌ¾ɥÞÖɟȑǭ

ĦÍɰÕ¾ɭȑÙ¤ÞȎØ×ɟ

ØɭȑÙɰÀ



NOTE:
If it is expectedthat first floor will be constructedin future , the barsshall
go into the parapetwall at least500mm. Laterthesebarswill beextended
by weldingnewbarsfor makingthe first floor just aswe madethe ground
floor.

Fig. 3.5.18. Masonry below roof slab Fig. 3.5.19. Details of reinforcement 

Termination of reinforcement in 

parapet wall

23. Again perform spandrel masonry work over
Lintel Bond Beam in similar fashion as explained
earlier.



24 - ge LySc dh eksVkbZdk ykHk mBk,axsvkSj ,d che cuk,axs

tks LySc ls 200 mm uhps rd QSykgksxkysfdu okLro esaLySc

dh eksVkbZlfgr 300 mm xgjh gksxkAche Nr ds LySc ds uhps

230 mm pkSM+kgksxkA(fp= 3.5.16)

25 - uhps dh vksj 16 mm O; kl ds 3 lfj ; s vkSj Åij dh vkSj

16 mm O; kl ds 2 lfj ; k yxk,aA chp ds 16 mm O; kl ds lfj ; ks

dks çR; sd Nksj ls L/7 ij ØSadfd ; k tk,xkA 200 mm lh /lh ij

6 /8 mm O; kl ds fjax yxk,aA

fVIi . kh%

ÅLySc esa10 mm O; kl ds lfj ; sagSatks nksuksarjQ

120 mm ds vUrjky ij gSaAoSdfYid lfj ; ksadks

nksuksarjQ L/7 ij Øsad¼eksMk½fd ; k tk,xkA

Åblds vykok ] ; fn vko' ; d gks rks che esa

bysfDVªdikbi vkSj ia[ ksds gqd HkhmiyC/k djk,aA

ÅNr ds che esalfj ; k fIyaFkche ds leku gksrsgSa

; kuh 4 lfj ; sa12 mm O; kl ¼2 uhpsvkSj 2 ' kh"kZ

ij ½ o 200 mm ds vUrjky ij 6 /8mm O; kl

ds fjax ls ca/ksgksrsgSaA
fp= 3 -5 -16 - Nr ds LySc vkSj che dk tksM+

fp= 3 -5 -17 - che vkSj dkWyetaD'ku dk fooj . k

vc gkWyesaNr ds LySc vkSj che ds fy , Hkh' kVfjaxdk dke fd ; k tk jgk gSA

ÑɠÃɭ¾ɥȑÃÑɟ|

6 mm ģ×ɟÞÛɟÙɭfjax

16 ȑÖÖɠģ×ɟÞÞȓȸËɡ¾ØÌÔɟØ(4 Þɰć×ɟ)

ÔɦęÊÔɠÖ200mm x 200mm

6 ȑÖÖɠģ×ɟÞÛɟÙɭØ¾ɟÔ



24. We will take advantageof the slabthicknessandmake
a beamthat projects200mm below the slabbut is actually
300mm deep includingthe slab thickness. Thebeamshall
be 230mm wide belowthe roof slab. (Fig.3.5.16)

25. Provide3 nos16mm dia barsat the bottom and2 nos
16mm dia hangerbarsat the top. Themiddle 16mm dia
bar shall be crankedat L/7 from each end. Provide6/8
mm diastirrupsat 200mm c/c .

Note:
Å Barsin the slab are TMT10mm dia bars 120

mm c/c both ways. Alternatebar shallcrankat
L/7 both ways.

Å Also, provide electric conduit pipes and fan
hooksin the beamif needed.

Å The reinforcing bars in Roof Bond beam are
same as in the Plinth Bond beam ie 4 nos
12mm dia bars (2 at bottom and 2 at the top
boundby6/8mm dia ringsat 200mm c/c.

Now shuttering is also done for the roof slab and the beam in the hall.

Fig. 3.5.16. Addition of roof slabandbeam

Fig. 3.5.17. Detail of bond beamand column junction

16



ȑÃŝоΦрΦмфΦiq. kZ3D n®̀;

Åvc gekjk <kapkrS; kj gS-

Åvanj vkSj ckgj lhesaVIykLVj } kjk lajpuk dks

lekIr djsaAvki vius ckgjh CykWddh fpukbZ

dks ikWbafVaxds lkFk iwjk djokuk ilan dj ldrs

gSaA

Åviuh ilan vkSj t : jr ds vuqlkj njokts vkSj

f[ kM+dhds ' kVj Bhd djsaA

Å; fn vki Nr dh iSjkisVcuk jgs gSarks vkjlhlh

LySc ij okWVjçwfQaxVªhVesaVHkhdjk,aA Nr esa

<yku cukdj vkSj o"kkZty ikbi yxkdj o"kkZ

ty ds fuiVku dh O; oLFkkHkhdjsa

ÅokVj çwfQaxmipkj ds ckn Nr ij U; wure

1%150 <yku çnku dh tkuh pkfg,A

Åblh çdkj ] Nr ds çR; sd 520 oxZ QqV; kstuk

{ ks= ds fy , ,d 4έ¼100 feeh/0 O; kl½ o"kkZ

ty fuiVku ikbi çnku fd ; k tkuk gSA

Åviuh vko' ; drk ds vuqlkj Q'kZmiyC/k djk,aA

ços'k djus vkSj vfLrRo esajgus ds pj . k çnku

djsaA ' kkSpky; { ks= esapednkj Vkbysayxk,a]

vU; Fkk rktk lhesaVIykLVj ds LFkku ij lkQ

lhesaVyxk,aA IykLVj dk dk; Ziwjk gksusls igys

tykiwfrZ dh O; oLFkkdj ysaAvif'k"V ty , oa

ey&ty ds fuLrkj . k dh O; oLFkk djsaA viuh

vko' ; drk ds vuqlkj fo|qr IokbaV miyC/k

djk,aA

Å; fn vki Nr ij iSjkisV miyC/k djk jgs gSarks

le ; &le ; ij lQkbZ vkSj lkekU; j[ kj[ kko ds

fy , Nr rd igqapusds fy , lhf <+; ka miyC/k

djkuk lqfuf'pr djsaA



Å Nowour structureis ready.
Å Finishthe structure by cement plaster inside

and outside. You may like to have your
externalblockmasonryfinishedwith pointing.

Å Fix doors and window shutters as per your
likingandneeds.

Å If you are making roof parapet, then also
providea waterproofingtreatment on the RCC
slab. Also make arrangement of disposal of
rain water by making slopesin the roof and
providingrainwater pipes

Å The minimum 1:150 slope to be provided to
roof after water proofingtreatment.

Å Similarly, one 4έ(100mm/0 dia. Rain water
disposalpipe to be providedfor every520 sq.
ft. planareaof roof.

Å Providea floor as per your needs . Provide
stepsto enter andexist. Provideglazedtiles in
toilet area, else provide neat cement over
fresh cement plaster. Make arrangementsof
water supplybefore plasterwork is complete.
Make arrangements for disposal of waste
water and sewage. Provideelectric points as
per yourneed.

Å If you are providingroof parapetmakesureto
provide stairs to reachthe roof for occasional
cleaningandgeneralmaintenance.

Fig. 3.5.19. a. Finished3Dview



ȑÃŝоΦрΦмфΦÔɠΦÔØɟÖÏɭ¾ɭȑÙ¤ËÙɟÑÛɟÙɠÄÍÅɨîÑɭ¾ɭÔɟÏÍɮ×ɟØоÊɡȸĤ×



Fig. 3.5.19.b. Finished3Dview after addingslopingroof for verandah



Ûɮ¾ȒġÒ¾ȼÒÞɭΥ

Åfgekpy çns'k esaçk; %bekjrksadk fuekZ. k f=dks. kh; nhokjksads lkFk fd ; k tkrk gS] tks ifyZuksadks lgkjk nsrh

gSa] ftlds Åij Nr dh pknjsayxkbZ tkrh gSaA

ÅHkwdaids nkSjkuf=dks. kh; xScy ds fljs VwVdjfxj tkrs gSa] ftlls Nr <g tkrh gSA

Åblfy , xscy ds fljksadkseq[ ; lajpuk ls cka/kuk vko' ; d gSA

fp= 3 -5 -20 - xScy nhokj lq±<+hdj.k dk fooj.k

12 mmÞȓȸËɡ¾ØÌÔɟØ(2 
Þɰć×ɟ) Öȓîɭßȓ¤50Êɡ

12 mmÞȓȸËɡ¾ØÌÔɟØ(2 
Þɰć×ɟ) Öȓîɭßȓ¤50Êɡ

ÀɮÔÙȑÃÑɟ|

12 mmÞȓȸËɡ¾ØÌÔɟØ

12 mmÞȓȸËɡ¾ØÌÔɟØ(2 
Þɰć×ɟ) Öȓîɭßȓ¤50Êɡ
12 mmÞȓȸËɡ¾ØÌÔɟØ

12 mmÞȓȸËɡ¾ØÌÔɟØ(2 
Þɰć×ɟ) Öȓîɭßȓ¤50Êɡ

12 mmÞȓȸËɡ¾ØÌÔɟØ

6 mmģ×ɟÞÛɟÙɭØ¾ɟÔ

6 mmģ×ɟÞÛɟÙɭØ¾ɟÔ

oSdfYid : i ls%

Ådksuksaij VkbZ dkWye dh nks ckgjh

Å/ kZ~ok/kj ifê ; k¡ vkjlhlh Nr cSaMls

yxHkx 600 feeh Åij QSyhgqbZgSa] nks

vkarfjd ifê ; k¡ vkjlhlh Nr cSaM@ckWUM

che ds vanj de ls de 500 feeh

eqM+hgqbZgSaA

ÅxScy dh yxHkx 200 feeh dh fpukbZ

vc nhokj ds fdukjs ls 200 feeh dk

varj NksM+djiwjh gksxbZ gSA

Åvc f=dks. kh; xScy fpukbZ iwjh gksxbZ

gSA

ÅlHkh vkjlhlh VkbZdkWye xScy fpukbZ

esatkjh jgrs gSavkSj xScy , aMckWUM

che esalekIr gkstkrs gSaA

ÅtSlk fd fp= esacrk ; k x ; k gS] vc

xScy fpukbZ ds Åij 75 feeh eksVk

vkjlhlh xscy cSaMçnku fd ; k x ; k gSA



Alternatively:

ÅQuite often buildingsin HimachalPradeshare constructedwith gablewalls to support purlins, over which the
roofingsheetsarefixed.
ÅDuringearthquakesthe triangularGableends collapseleadingto the collapseof the roof.
ÅIt is thereforeessentialto embracethe gableendsto the mainstructure.

ÅTwo outer vertical bars of the Tie
columnsat the corners are extended
about 600mm above the RCCroof
Band, the two inner bars are bent at
least 500mm inside the RCCRoof
Band/BondBeam.

ÅAbout200mm masonry of the Gableis
now completed leaving a gap of
200mm from the wall edge.

ÅNow the triangular gable masonry is
completed.

ÅAll the RCCtie columnsare continued
into in the Gable masonry and
terminatedinto gableendbondbeam.

ÅA 75mm thick RCCGableBandis now
provided over the Gable masonry as
detailedin the figure

Fig. 3.5.20. Detail of gablewall reinforcement
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Fig. 3.5.21. Detail of sheetfixing

ÅTheGableMasonryis now well connectedto the base
structureandcannow sustainearthquakeshaking.

ÅProvide a 50x50x6mm MS angle in the RCCGable
Band (Figure). The angle is about 800mm long of
which about 400mm is grouted into the RCCGable
bandasshown.

ÅProvide minimum 20 degree slope to roof at low
rainfall regionswhile 32 degreeslopeto be provided
in highto moderaterainfallarea.

ÅFixRainwater Gutterclampsasshown.

ÅProvidewoodenor steelpurlinswhichare fixed to the
RCCgablebandasshown.

ÅGCIsheets can now be fixed to the purlins using J
bolts.

ÅProvideGIrainwater downpipe.

ÅUse good quality galvanizedscrews,clamps,etc. to
preventrusting.

Fig. 3.5.22. Positionsof trusses,purlins etc.
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