




Disclaimer/ अस्वीकरण
bu fn'kk&funsZ'kksa dk mís'; fgekpy çns'k esa vkink çfrjks/kh bekjrksa ds fMtkbu ds fy, ,d Hkjkslsean vk/kkj çnku djuk gSA ;g vk/kkj

orZeku 'kks/k] ç;ksx'kkyk vkSj fo'ys"k.kkRed v/;;uksa vkSj Hkou fMtkbu vkSj Hkwdaih; O;ogkj esa egRoiw.kZ fo'ks"kKrk j[kus okys O;fä;ksa

dh vfHk;kaf=dh jk; ls çkIr gksrk gSA tc lgh rjhds ls mi;ksx fd;k tkrk gS] rks ;s fn'kk&funsZ'k Hkwdaih; çn'kZu okyh lajpukvksa ds

fuekZ.k dh vuqefr nsaxs tks orZeku vfuok;Z fcfYMax dksM vko';drkvksa ds vuqikyu esa fMtkbu djds çkIr dh tk ldus okyh Hkwdaih;

{kerk ds cjkcj ;k mlls vf/kd gks ldrh gSaA pwafd Hkwdai bathfu;fjax dk fo"k; rsth ls QSy jgk gS] blfy, ;g laHko gS fd Hkfo";

ds 'kks/k ls ladsr feys fd ;gka dh xbZ dqN flQkfj'kksa dks cnyus dh t:jr gSA

The purpose of these guidelines is to offer a dependable basis for the design of resilient buildings in Himachal Pradesh. This base is derived from
current research, laboratory and analytical studies, and the engineering opinions of individuals possessing significant expertise in building design
and seismic behavior. When correctly used, these Guidelines will allow the construction of structures with seismic performance comparable to or
greater than what can be achieved by designing in compliance with the current mandatory Building Code requirements. Since the subject of
earthquake engineering is expanding quickly, it is possible that future research will indicate that some of the recommendations made here need to
be changed.
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lans‘k eq>s tkudj gkfnZd çlUurk gks jgh gS fd 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+s yksxksa ds fy, “dop” uked ekxZnf'kZdk

dk çdk'ku fd;k tk jgk gSA

igkM+h jkT; gksus ds dkj.k fgekpy çns'k çk—fäd vkinkvksa ds fy, ges'kk

gh laonsu'khy jgk gSA çfrdwy ifjfLFkfr;ksa ls fuiVus rFkk xzkeh.k {ks=ksa esa

lqjf{kr cqfu;knh <kaps dks lqfuf'pr djus ds fy, “dop” ekxZnf'kZdk esa foLr`r

Hkou fuekZ.k i)fr;ksa vkSj vk/kqfud rduhdksa dk lekos'k fd;k x;k gSA bu

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

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

çk—frd vkinkvksa dk lkeuk ;s bekjrsa etcwrh ls dj ldsaA

eSa vki lHkh ls bl ewY;oku lalk/ku ds lkFk tqM+us vkSj ,d lqjf{kr]

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

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

fd;k tk ldsA

eq>s iw.kZ fo'okl gS fd ;g ekxZnf'kZdk xzkeh.k fodkl ,oa iapk;rh jkt

foHkkx rFkk fuekZ.k {ks= ls tqM+s gq, yksxksa ds fy, ,d egRoiw.kZ nLrkost rFkk

lkFkZd igy fl) gksxhA

ekxZnf'kZdk ds 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'ksojksa ds fy,

“dop” iqLrd ds :i esa ,d egÙoiw.kZ lalk/ku rS;kj fd;k x;k gSA ;g

iqLrd fgekpy çns'k esa vkink dh laHkkoukvksa vkSj buds çHkko ds vkdyu

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

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

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

gSaA

bl iqLrd esa Ldwyksa] vkaxuokM+h dsaæksa vkSj iapk;r ?kjksa lfgr vU;

ifj;kstukvksa ds fy, foLr`r ,oa HkkSxksfyd fof'k"Vrk ds :i ls vko';d

ekudksa dk mYys[k gSA bu ekudksa dk ikyu djds ge çk—frd vkinkvksa dh

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

dh rqyuk esa vf/kd dk;kZRed Hkh gksxkA

fiNys o"kZ çns'k esa vk;h çk—frd vkink vkSj blls gq, tku&eky ds

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

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

fn'kk&funsZ'kksa dk lHkh fuekZ.k ifj;kstukvksa esa ikyu djuk furkar vko';d gS]

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

ifj;kstukvksa esa nh?kZdkfyd fLFkjrk o lqj{kk lfgr çns'kokfl;ksa dh rRdky

t:jrsa Hkh vis{kk ds vuq:i iwjh gksaxhA

bl fdrkc esa vfr egÙoiw.kZ tkudkjh lk>k djus ds fy, eSa jkT; vkink

çca/ku çkf/kdj.k vkSj fo"k; fo'ks"kKksa dk vkHkkj çdV djrs gq, eSa lHkh ls

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

esa viukdj lqjf{kr vkSj fVdkÅ fgekpy çns'k ds fuekZ.k ds Hkkxh cusaA

txr flag usxh

lans‘k



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

lacaf/kr rduhdh {ks=ksa ds fgr/kkjdksa ds fy, ,d vko';d ekxZnf'kZdk

“dop” is'k djrs gq, vR;ar [kq'kh gks jgh gSA ;g iqLrd fgekpy çns'k esa

lqjf{kr] fVdkÅ vkSj vkink&jks/kh fuekZ.k dh fof/k;ksa dks c<+kok nsus ds fy,

çfrca/k gSA

,sls {ks= esa tgka çk—frd lqanjrk gekjs igkM+h bykdksa ls mRiUu pqukSfr;ksa

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

vk/kqfud ekudksa dks iwjk djsa cfYd ikjaifjd okLrqf'kYi çFkkvksa dk Hkh

lEeku djsaA “dop” ,d vkf/kdkfjd ekxZnf'kZdk ds :i esa dk;Z djrk gS]

tks O;kid fn'kkfunsZ'kksa dks is'k djrk gSA

eSa vki lHkh ls “dop” dks vius çkFkfed lanHkZ ds :i esa viukus dk

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

jkT; ds vuq:i lkSan;Z vkSj dk;kZRed ekudksa dks cuk, j[ksa A

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

cukus ds fy, feydj dke djsaA bu fn'kkfunsZ'kksa dks çHkkoh <ax ls ykxw

djus esa vkidh fo'ks"kKrk vkSj çfrc)rk egRoiw.kZ gSA fuekZ.k esa mR—"Vrk

ds çfr vkids leiZ.k ds fy,

lans‘k
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eq>s fuekZ.k {ks=ksa ls tqM+s is'ksojksa ds fy, ,d vko';d ekxZnf'kZdk] dop ds

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

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

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

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

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

vkaxuokM+h dsaæksa] efgyk eaMy iapk;r ?kjksa vkSj vU; lkoZtfud Hkouksa

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

ekudh—r fMtkbuksa dks ykxw djds] ge vius cqfu;knh <kaps dh lqj{kk vkSj

LFkkf;Ro dks c<+k ldrs gSa] ;g lqfuf'pr djrs gq, fd gekjs leqnk; çk—

frd vkinkvksa ds fy, csgrj :i ls rS;kj gSaA ;g egRoiw.kZ gS fd ge

vf/kd lqjf{kr fgekpy çns'k cukus ds fy, jkT; Hkj esa bu rduhdksa dks

viuk,aA

eSa vki lHkh dks “dop” esa lk>k dh xbZ var–Zf"V ds lkFk lfØ; :i ls

tqM+us ds fy, çksRlkfgr djrk gw¡ D;ksafd ge vius ukxfjdksa ds fy,

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

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

lans‘k



fç; lkfFk;ks]

eSa “dop” ds foekspu dh ?kks"k.kk djrs gq, mRlkfgr gw¡] tks fuekZ.k vkSj xzkeh.k

fodkl ds rduhdh {ks= ls tqM+s yksxksa ds fy, ,d egRoiw.kZ lalk/ku gSA ;g

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

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

çHkkoh vkSj fVdkÅ nksuksa gSaA “dop” mu vko';d fn'kkfunsZ'kksa dh :ijs[kk rS;kj

djrk gS ftudk iwjs fgekpy çns'k esa lHkh fuekZ.k ifj;kstukvksa ds fy, ikyu

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

vkfn lfgr fofHkUu fo/kkulHkk Hkouksa ij ykxw gksrs gSa] ftlls ;g lqfuf'pr

gksrk gS fd gekjk cqfu;knh <kapk] leqnk; dh çHkkoh <ax ls lsok djrs gq, çk—

frd vkinkvksa dk lkeuk dj ldsA bu fMtkbuksa dks ykxw djds] ge viuh

bekjrksa dh lqj{kk vkSj mldh vk;q dks egRoiw.kZ :i ls c<+k ldrs gSa] varr%

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

eSa vkiesa ls lHkh dks “dop” dh var–Zf"V ds lkFk xgjkbZ ls tqM+us ds fy,

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

dks csgrj cukus ds fy, çfrcf)r gSaA bl egRoiw.kZ igy ds çfr vkids

leiZ.k ds fy, /kU;oknA

vksadkj pan 'kekZ ¼vkbZ- ,- ,l-½

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

lans‘k



fç; lkfFk;ks]

eq>s fuekZ.k vkSj xzkeh.k fodkl esa is'ksojksa ds fy, ,d vko';d ekxZnf'kZdk]

“dop” ds foekspu dh ?kks"k.kk djrs gq, xoZ gks jgk gSA bl iqLrd esa

lkoZtfud Hkouksa ds fy, uohu] fVdkÅ fMtkbu is'k fd, x, gSa tks vkink

ds uE; fuekZ.k dks çkFkfedrk nsrs gSaA “dop” vlsacyh Hkouksa ds fy,

ekudh—r fMtkbu çnku djrk gS] ;g lqfuf'pr djrs gq, fd gekjk

cqfu;knh <kapk ykxr çHkkoh vkSj fVdkÅ nksuksa gSA ;s fVdkÅ ysvkmV ;kstuk,a

çk—frd vkinkvksa dk lkeuk djus] gekjs leqnk;ksa dh lqj{kk vkSj fLFkjrk

dks c<+kus ds fy, rS;kj dh xbZ gSaA ;g t:jh gS fd “dop” esa mYysf[kr

fuekZ.k rduhdksa dk iwjs fgekpy çns'k esa lHkh Hkou ifj;kstukvksa ds fy,

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

cqfu;knh <kaps dks etcwr dj ldrs gSa vkSj vf/kd lqjf{kr jkT; cuk ldrs

gSaA

eSa vki lHkh dks bl iqLrd esa çLrqr var–Zf"V ds lkFk xgjkbZ ls tqM+us ds

fy, çksRlkfgr djrk gw¡ D;ksafd ge lHkh ukxfjdksa ds ykHk ds fy, vius

xzkeh.k {ks=ksa esa lq/kkj ds fy, feydj dke djuk gSaA bl egRoiw.kZ igy ds

çfr vkids leiZ.k ds fy, /kU;oknA

jkts'k ‘kekZ ¼vkbZ- ,- ,l-½

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

lans‘k



fç; lkfFk;ks]

eSa “dop” ds çekspu dh ?kks"k.kk djrs gq, mRlkfgr gSa] tks iapk;rh jkt

foHkkx] xzkeh.k fodkl vkSj fuekZ.k {ks=ksa esa dke dj jgs fgr/kkjdks tSls dh

rduhdh LVkQ] iapk;rh jkt laLFkkvksa ds çfrfuf/k;ksa ds fy, fMtkbu fd;k

x;k ,d egRoiw.kZ lalk/ku gSA ;g iqLrd fVdkÅ lkoZtfud Hkou fMtkbuksa dh

,d foLr`r Jà[kyk çLrqr djrh gS tks vkink uE; fuekZ.k dks çkFkfedrk nsrh

gS o fo'ks"k :i ls fgekpy çns'k esa gekjs lkeus vkus okyh lHkh çdkj dh

pqukSfr;ksa dk lek/kku djus ds fy, rS;kj dh xbZ gSA “dop” lkoZtfud Hkouksa

ds fuekZ.k ds fy, vko';d fn'kkfunsZ'kksa vkSj çekf.kr i)fr;ksa dh :ijs[kk

çLrqr djrh gS ftudk iwjs jkT; esa ikyu fd;k tkuk pkfg,A bu j.kuhfr;ksa

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

:i ls c<+k ldrs gSa] ;g lqfuf'pr djrs gq, fd gekjs leqnk; çk— frd

vkinkvksa ds çHkkoksa dk lkeuk djus ds fy, iw.kZ :i ls l{ke gksA blds

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

cfYd gekjs xzkeh.k {ks=ksa esa vkfFkZd fLFkjrk dks c<+kok nsrs gq, lrr fodkl dks

Hkh c<+kok feysxkA eSa vki lHkh dks “dop” ds lkFk lfØ; :i ls tqM+us vkSj

bldh f'k{kkvksa dks vius dke esa ,dh—r djus ds fy, çksRlkfgr djrk gw¡A

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

leqnk;ksa dh lqj{kk dj ldrs gSa vkSj vkus okyh ihf<+;ksa ds fy, ,d mTtoy

Hkfo"; lqfuf'pr dj ldrs gSaA bl egRoiw.kZ fe'ku ds çfr vkidh vVwV

çfrc)rk ds fy, /kU;okn A

Mh- lh- jk.kk ¼vkbZ- ,- ,l-½

funs'kd ,oa fo’ks”k lfpo] vkink izca/ku (jktLo foHkkx)] fgekpy çns'k

lans‘k
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fç; lkfFk;ks]

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

ds fy, rS;kj ,d egRoiw.kZ lalk/ku “dop&2” dks is'k djrs gq, [kq'kh gks jgh

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

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

dks çkFkfedrk nsrh gSA

“dop” O;kid fn'kkfunsZ'k vkSj fuekZ.k fooj.k çnku djrh gS ftudk fgekpy

çns'k esa lHkh Hkou ifj;kstukvksa ds fy, ikyu fd;k tkuk vfr vko’;d gSA

bu j.kuhfr;ksa dks ykxw djds] ge vius cqfu;knh <kaps dh lqj{kk vkSj LFkkf;Ro

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

çk—frd vkinkjks/kh vk/kkjHkwr lajpuk ds fy, csgrj :i ls rS;kj gSaA eSa vki

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

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

c<+kok ns ldrs gSa vkSj vkus okys ih<+h ds fy, vius leqnk;ksa dh 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.kZ djus ds fy, gekjh LkaLFkku rduhdh lykg ds fy, gj

le; fgekpy ljdkj ds lkFk rRij gSaA

çks- çnhi dqekj jeupkjyk

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

lans‘k

सीएसआईआर - कें द्रीय भवन अनुसंधान संस्थान

रुड़की - 247 667 (भारत) 
CSIR-Central Building Research Institute

(A constituent Establishment of CSIR)
ROORKEE-247 667– INDIA



izns‘k dh lossanu’khyrk vkSj c<+rh çk—frd vkinkvksa ds nkSj esa] ftldk fgekpy çns'k lkeuk dj jgk gS] xzkeh.k {ks=ksa esa

lqjf{kr cqfu;knh <kaps dh vko';drk loksZifj gks xbZ gSA “dop&2” dks fo'ks"k :i ls xzkeh.k fodkl ,oe iapk;rh jkt

foHkkx vkSj fuekZ.k {ks=ksa ds is'ksojksa ds fy, fMtkbu fd;k x;k gS] tks fgekpy çns'k ds xzkeh.k {ks=ksa esa vkink çfrjks/kh

lkoZtfud Hkou cukus ds fy, vko';d ekxZn'kZu çnku djrh gSA ;g iqLrd gekjs {ks= dh vuwBh pqukSfr;ksa dk lkeuk djus

ds fy, rS;kj fd, x, ikjaifjd Hkou fMtkbu vkSj fuekZ.k rduhdksa dk ladyu çLrqr djrh gSA ge Hkou fuekZ.k çfØ;k

ds fofHkUu pj.kksa esa vko';d tqM+ko vkSj fuekZ.k fooj.k dh ckjhfd;ksa ij xkSj djrs gSaA bu fn'kkfunsZ'kksa dk ikyu djds] vki

gekjh xzkeh.k lajpukvksa dh lqj{kk vkSj LFkkf;Ro dks c<+kus esa egRoiw.kZ Hkwfedk fuHkk,axsA “dop” fuekZ.k ds fy, ,d

ekudh—r –f"Vdks.k ij tksj nsrh gS] ;g lqfuf'pr djrh gS fd çR;sd Hkou ifj;kstuk uE; fuekZ.k vkSj fLFkjrk ds leku

mPp ekudksa dk ikyu djrh gSA çnku fd, x, O;kid fMtkbu leqnk;ksa dh fofo/k vko';drkvksa dks iwjk djrs gSa] ;g

lqfuf'pr djrs gq, fd os u dsoy dk;kZRed gSa cfYd laHkkfor vkinkvksa ls Hkh lqjf{kr gSaA

gekjk y{; vkidks bu çFkkvksa dks çHkkoh <ax ls ykxw djus ds fy, vko';d Kku vkSj midj.kksa ls l'kä cukuk gSA bl

iqLrd dh var–Zf"V dsoy lq>ko ugha gS cfYd xzkeh.k fodkl esa 'kkfey lHkh fgr/kkjdksa ds fy, dkjokbZ dk vkºoku gSA bu

çFkkvksa dks viukdj] ge lkewfgd :i ls vius jkT; ds cqfu;knh <kaps dks etcwr dj ldrs gSa] foijhr ifjfLFkfr;ksa esa

thou vkSj vkthfodk dh j{kk dj ldrs gSaA vkb, 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+h gksA bl fe'ku esa vkidh Hkwfedk egRoiw.kZ gS] vkSj ge vk'kk djrs gSa fd “dop” gekjs xzkeh.k ifj–'; dks

cnyus dh fn'kk esa vkidh ;k=k esa ,d ewY;oku lalk/ku ds :i esa dk;Z djsxkA

lqjsUnz usxh

eq[; oSKkfud

lh,lvkbZvkj&lhchvkjvkbZ] :M+dh

çLrkouk
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“dop&2” vkoklh; Hkouksa ds fy, ,d ekxZnf'kZdk gS 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;ksa ds {ks= esa vuqla/kku ,oa fodkl ç;klksa vkSj

O;kid fuekZ.k vuqHko dk la;qä ifj.kke gSA fo’o esa vxz.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 ,oa çkS|ksfxdh lgk;rk çnku dj jgk gS rFkk Kku lk>snkj ds :i esa dk;Z dj jgk gSA

eSa bl iwjh ;k=k esa lh,lvkbZvkj&lhchvkjvkbZ dks çnku dh xbZ lgk;rk vkSj çksRlkgu ds fy, gkfnZd vkHkkj O;ä djuk

pkgrk gw¡A fgekpy çns'k ds yksxksa dks vkink&jks/kh Hkou fuekZ.k esa lgk;rk çnku djus okyh bl ekxZnf'kZdk dh ladYiuk

Jh Mh-lh- jk.kk funs'kd ,oa fo’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/kZd lykg ds fy, muds _.kh gSA eSa lh,lvkbZvkj&lhchvkjvkbZ ds funs'kd çksQslj

çnhi dqekj jeupkjyk ds fujarj leFkZu ds fy, —rK gw¡A eSa bl laxzg ds fuekZ.k ds nkSjku muds lfØ; –f"Vdks.k vkSj

rduhdh ekxZn'kZu ds fy, mudk gkfnZd vkHkkj O;ä djrk gqqaWA

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

dh iwjh Vhe] o'ks"k :Ik ls bathfu;j ,p-ds- tSu ¼lsokfuo`Ùk ofj"B rduhdh vf/kdkjh½ dk vkHkkjh gwWa] ftUgksaus bl 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; Hkh esjs gkfnZd /kU;okn ds ik= gSaA

bl çdk'ku dks i<+us] laikfnr djus vkSj bls eqæ.k ;ksX; :i esa ykus esa fd, x, ç;klksa ds fy, ç/kku oSKkfud

vf/kdkjh MkWkW- ,l-,l-ja/kkok dk fo'ks"k mYys[k djuk pkgrk gw¡ A eSa fgekpy çns'k xzkeh.k fodkl ,oa iapk;rh jkt foHkkx

dh Vhe ds çfr muds lg;ksx ds fy, vkHkkj O;ä djrk gwaWA var esa] ysfdu lcls egRoiw.kZ ckr ;g gS fd

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

vR;ar vkHkkjh gSA

MkWkW vt; pkSjfl;k

eq[; oSKkfud

lh,lvkbZvkj&lhchvkjvkbZ] :M+dh

vfHkLohd`fr



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

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

2.  Hks|rk……………………………………………………………………………………………………......2

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

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

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

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

3-1- ifjc) fpukbZ ds ckjs esa lkekU; tkudkjh ...........................................................................9

3-2- lhfer fpukbZ esa lkexzh fof'k"Vrk,¡.....................................................................................10

3-3- lhfer fpukbZ dk Hkwdai çn'kZu.............................................................................................11

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

3-5- lhfer fpukbZ ds fy, dne ¼mnkgj.k lfgr½ .......................................................................13

4- fuekZ.k LFky dk p;u....................................................................................................................31

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

6- xq.koÙkk vk'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.DO’S AND DON’TS.....................................................................................................................................40

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

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



fgeky; esa fLFkr gksus ds dkj.k] fgekpy çns'k esa rhoz HkwdEih;

>Vdksa rFkk Hkkjh ckfj'k ,oa vfLFkj <ykuksa dh otg ls HkwL[kyu

dh laHkkouk ckuh jgrh gSA cM+s iSekus ij lM+d fuekZ.k vkSj vU;

cqfu;knh fodkl ifj;kstukvksa us fLFkj fgeky;h <ykuksa dks vfLFkj

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

ck<+ vkfn dh fLFkfr iSnk gqbZ gSA çk—frd ty lkzsrksa esa vpkud

vo#) ikuh ds NksM+s tkus ls bekjrsa izk;% cg tkrh gSaA cqfu;knh

fodkl ifj;kstukvksa ds fy, cM+s iSekus ij <ykuksa dks dkVus vkSj

ekulwu vkSj Hkwdaiksa ds dkj.k fLFkfr vkSj [kjkc gks tkrh gSA

fuekZ.k xfrfof/k;ksa dks fu;ekuqlkj djus vkSj çk—frd ouLifr dks

lgkjk nsus ls 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;ksa dks c<+k,axh] ftlls igkM+h <yku çHkkfor gksaxs vkSj

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

rd fd mfpr rduhdksa dks rqjar ykxw ugha fd;k tkrkA

;g fn’kkfunZsf’kdk Hkkx&II] ljdkjh vkSj lkeqnkf;d Hkouksa ij dsafær

gSA Hkwdai] Hkkjh ckfj'k vkSj gokvksa ls gksus okys uqdlku ds çfr

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

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

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

m|ferk dks c<+kok nsrs gSaA

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

dUQkbUM¼ifjc)½ fpukbZ ç.kkyh dk cM+s iSekus ij mi;ksx fd;k

tkrk gSA mPp 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 Hkouksa ds

fuekZ.k ds fy, bl ç.kkyh dk o.kZu fn’kkfunsZf’kdk esa fd;k x;k

gSA

1 ifjp;

चित्र 1.1. हिमािल प्रदेश का नक्शा (स्रोत : https://vlist.in/map/02.html )



By virtue of its location in the Himalayas, Himachal Pradesh is prone
to high Earthquakes and frequent landslides caused by heavy rains
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. Buildings are often washed away by sudden release of
blocked water in desires flow natural water channels. This is
worsened by extensive slope cutting for infrastructural development
projects and triggered by monsoons and earthquakes. Regulation of
construction activities and supporting natural vegetation can help
control soil erosion. But the growing population and increasing
infrastructural needs will only enhance these activities affecting hill
slopes and developing an increasingly dangerous environment for
building construction unless appropriate technologies are urgently
introduced and implemented.

This Compendium Part II, focuses on government and community
buildings, presenting improved designs to resist damage from
earthquakes, heavy rains, and winds.
These designs utilize locally available materials and skills, promote
economical construction, employment generation, and improving
local entrepreneurship.

The Confined Masonry system is well accepted the 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
community buildings with higher safety and lower construction cost.

1 INTRODUCTION

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



fgekpy çns'k Hkwdaih; >Vdksa ds

çfr laosnu'khy gS D;ksafd ;g

Hkwdaih; :i ls lfØ; {ks= esa

fLFkr gSA {ks= esa Hkwdaih;

xfrfof/k;ksa ds dkj.k HkwL[kyu]

vkx vkSj cqfu;knh <kaps dks

uqdlku igqapkus okys vU;

ek/;fed çHkko gks ldrs gSaA

ljy 'kCnksa esa] laHkkouk + tksf[ke ¾ Hks|rkA fgekpy çns'k tSls igkM+h

{ks=ksa esa Hks|rk T;knkrj LFkyk—fr] tyok;q vkSj fuekZ.k fof/k;ksa ds

chp tfVy var%fØ;k ds dkj.k gksrh gSA vleku ÅapkbZ vkSj [kM+s

<ykuksa ds lkFk&lkFk dfBu LFkyk—fr] feêh ds dVko vkSj HkwL[kyu

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

Hkwdai vkSj rst gok,¡ ?kjksa vkSj bekjrksa dh lqj{kk ds fy, [krjukd

okrkoj.k cukrh gSaA

2-2 HkwL[kyu vkSj ckny QVuk

viuh uktqd HkwxHkhZ;

ifjfLFkfr;ksa vkSj Hkkjh ckfj'k ds

dkj.k fgekpy çns'k esa HkwL[kyu

dk [krjk jgrk gSA <hyh feêh

vkSj [kM+h igkfM+;ksa ls 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;ksa vkSj ladjh ?kkfV;ksa

okys {ks=ksa esaA ckny QVus

;k Hkkjh o"kkZ ds dkj.k

vkdfLed vkSj rst ck<+

vkus ls O;kid {kfr gks

ldrh gS-

2 vkink Hks|rk

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

?kVuk ekufp= ¼,pih½

fp= 2-1 . भूकंपमानचित्र

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



2.1. Earthquakes

Himachal Pradesh is susceptible
to seismic shaking because it is
located in a seismically active
area. Seismic activities in the
region can lead to, landslides,
fires, and other secondary effects
causing damage to infrastructure.

In simple terms, Hazard X Vulnerability X Exposure = Risk. Vulnerability in Himachal

Pradesh is more complex due 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.

Frequent moderate to high magnitude of earthquakes pose risk to loss of life and

damages to economy. ``

2.2. Landslides and Cloudbursts

Due to its fragile geological setting
and heavy rains, geography,
Himachal Pradesh is prone to
landslides. Loose soil and steep
hillslopes increase the risk of
sliding and subsidence.

Flash floods are common

throughout the state,

especially in areas with swift-

moving rivers and narrow

valleys. Significant damage

can result from abrupt and

strong floods brought on by

cloudbursts or heavy rainfall.

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, Hkwdai ds 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 gSA bl

dkj.k bekjr >qdrh vkSj

eqM+rh gS ftlls iwjh bekjr

dh lajpukRed v[kaMrk

çHkkfor gksrh gSA

?kVd tks çHkkfor gksrs gSa

fdlh bekjr ds lHkh Hkou

?kVd tSls nhokjsa] LraHk] che]

LySc] Nr] tksM+] vf/kjpuk dh

fpukbZ vkfn Hkwdai ds nkSjku

etcwr rkdrksa ds v/khu gksrs

gSa vkSj vxj bUgs bu rkdrksa

dks lgu djus ds fy,

fMtkbu ugha fd;k x;k gS rks

Hkwdai ds le; ;s {kfrxzLr

vFkok u”V gks ldrs gSA blds

vykok] ;g rc vkSj Hkh

pqukSrhiw.kZ gks tkrk gS tc bls

igkM+h <ykuksa ij cuk;k tkrk

gSA

bekjrksa ij vlj

fp= 2-5- ,d bekjr ds Hkhrj

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

ds ek/;e ls Hkwdaih; tM+Ro cyksa dk çokg

fp= 2-8- Hkwdai ds >Vdksa ds nkSjku ,d rjQ dh 

[kqyh tehu 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
shakes the ground randomly,
but the superstructure tries to
remain stationary due to its
inertia. Thus the building
bends and twists due to which
the structural integrity of the
whole structure is
compromised.

Members affected

All the building components of a
building like walls, columns,
beams, slab, roof, connections,
masonry of the superstructure
etc. suffer strong forces during
an earthquake and may yield if
not designed to bear these
forces. Further, this becomes
even more challenging when it is
built on hill slopes.

Impact on 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 esa leku Å/okZ/kj ?kVdksa dks leku :i ls 

j[kk tkrk gS rks Q'kZ ij lHkh fcanq leku ek=k esa xfr djrs gSaA

fp=- 2-12- - bekjrksa ds Å/okZ/kj ?kVd tks vf/kd {kSfrt :i ls fo{ksfir gksrs gSa

os vf/kd {kfr dk lkeuk djrs gSaA

fp= 2-11- Hkwdai ds >Vdksa dh fofHkUu rhozrk ds rgr çn'kZu & ekewyh >Vdksa

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

fp= 2-9- Hkwdai ds nkSjku bekjrsa vkxs&ihNs >wyrh gSaA

Åaph bekjrsa vf/kd fo{ksi.k djrh gSa vkSj vf/kd {kfr gksus dh laHkkouk gksrh gSA



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 
– seeking 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) 



Hkwdai ls Hkouksaa dks uqdlku

fp= 2-12- Hkouksa ds dksuksa dks uqdlku

Hkwdai ds dkj.k fpukbZ

okyh bekjr ds dksus dh

{kfr vke gSA dksuksa ij

njkjsa] >qdko ;k <guk

vlqj{kk dk ladsr nsrk gSA

fuekZ.k ds nkSjku yksgs ds

lfj;s] ydM+h ds yV~Bs ;k

vkjlhlh lnL;ksa ds lkFk

dksuksa dks etcwr djuk

vkSj fIyaFk] fly] fyaVsy

vkSj xScy ij cSaM tSlh

rduhdksa dk çko/kku

djukA

nhokjksa dks uqdlku

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

e`nk æohdj.k ds dkj.k {kfr

fp= 2-16- uhao /kalus ls {kfr

क) fcuk fdlh Å/okZ/kj vkSj {kSfrt

cSaM okyh bekjr dk <guk

ख) bfdykjh xkao esa {kSfrt fyaVsy

okyh bekjr ugha fxjh

fp= 2-14- ilanhnk :i

fp= 2-13- f[kM+fd;ksa ij njkjsa tks dksuksa ds cgqr djhc gSaA

fp= 2-14- {kSfrt ifê;ksa ds lanHkZ esa bekjr dks gksus okyh {kfr



Damage to Buildings due to Earthquakes

Fig. 2.12. Collapse of masonry

Corner damages of masonry
building in houses due to
earthquakes are common.
Cracks, tilting, or collapses at
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

Damage to walls

Fig. 2.15. Out of plane damage to wall Fig.2.16. Damage due to foundation settlement

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

b) A building with horizontal lintel 
band in Killari village survives

Fig.2.14. Building and seismic performance – effects of forms
Fig.2.13. Cracks at openings that are too close to corners

Fig. 2.14. Damage to building in terms of horizontal bands



fp= 2-17 mPp ekjd 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 <kaps esa O;o/kku] ck<+

dk [krjk

i;kZoj.k% tSo fofo/krk dh

gkfu] feêh dk {kj.k] çk—frd

lalk/kuksa dh 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;ksa ds dkj.k

gksrk gSA

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



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

Fig. 2.19. Collapse due to sliding force

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

Needs: Land use planning and
enforcement, community
awareness

Impact
Human Life: Loss or injury to life,
trauma, loss of economy
Human Settlement: Property
damage, intra disruption, risk of
flooding
Environment: Loss of 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
human activities.

Fig. 2.20. Sliding of slope 



HkwL[kyu ds çdkj

Original

Falling

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

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

fp= 2-24 ;g <ykuksa dh ,d çdkj dh ?kw.khZ foQyrk gSA tSlk fd fp= esa

fn[kk;k x;k gSA isM+ <yku dh vksj /ihNs dh vksj >qd tkrs gSa ;k fxj tkrs gSaA

fp= 2-23 fQlyuk detksj ryksa ds 

lekukarj ;k <yku ds lekukarj fQlyuk

fp=- 2-22 pêku dk <yku ls uhps yq<+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: etachment of soil or rock from a steep slope along a 

surface with minimal shear displacement.

Original

Falling



ikuh vkSj eycs dk

vpkud vkSj Hkkjh çokg

Hkouksa dh nhokjksa ij

gkfudkjd çHkko Mkyrk

gSA ;fn nhokjsa detksj gksa

rks edku {kfrxzLr gksdj

cg tkrs gSaA

vko';d dkjZokbZ %

•vyVZ ds ckjs esa lwfpr jgsaA

•rqjar mPp Hkwfe dh ryk'k djsaA

•tyekxZ ls nwj jgsaA

•ck<+ psrkouh ladsrA

çHkko%

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

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

ldrs gSa

fp= 2-31 vf/klajpuk vkSj

milajpuk dks uqdlku

fp= 2-29 ikuh ds cgko ls

fIyaFk dks uqdlku

fp= 2-27 uhao [kqyus ls {kfr

nhokjksa dks uqdlku

fp= 2-28 fIyaFk ds uhps feV~Vh

dh lQkbZ dks uqdlku

2.3 ck<+

fp= 2-26 uhao dk /kaluk

uhao dks uqdlku fIyaFk dks uqdlku



A sudden and rapid rise in water
level cause by cloud burst, heavy
rainfall, leading to high water
velocity, unpredictable flow
paths. This causes wasting away
of objects on waterways.

• Stay informed about alerts.
• Seek high ground immediately.
• Stay away from waterway.

Action Needed:

Impact

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

Fig.2.31. Damage to super
structure and the sub structure

Fig.2.29. Damage to plinth due to
scouring of water

Fig.2.27. Settlement of foundation

Damage to foundations

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

2.3 Flash Floods

Fig.2.26. Scouring of foundation



• lhfer fpukbZ fuekZ.k dh ,d rduhd gS

ftlesa fpukbZ okyh nhokjksa dks gYds ls çcfyr

daØhV dkWye vkSj che ds lkFk tksM+k tkrk gSA

;g ,d vk'kktud rduhd gS tks lajpukRed

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

vkSj lkSan;Z dh dlkSVh ij [kjh mrjrh gSA

• Hkwdai laHkkfor {ks=ksa esa de ls e/;e Åaph

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

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

dk mi;ksx djrh gSA

• eq[; ?kVd% VkbZ dkWye] ckW.M] che] fpukbZ

okyh nhokjsaA

3 ifjc) fpukbZ

3-1- ifjc) fpukbZ

3-1- ifjc) fpukbZ

fVIi.kh%

• vkjlhlh Ýse lajpuk ds dkWye vkSj che ds lkFk VkbZ dkWye vkSj VkbZ che ds chp dHkh Hkzfer u gksaA

• ifjc) fpukbZ ç.kkyh esa Hkkj nhokjksa }kjk ogu fd;k tkrk gS] tcfd vkjlhlh VkbZ dkWye vkSj vkjlhlh VkbZ

che nhokjksa] Nr vkfn dks ,d lkFk cka/krs gSa vkSj Hkwdai ds nkSjku nhokjksa] Nr vkfn dks VwVus vkSj vyx gksus

ls jksdrs gSaA



• Confined masonry is a simple technique of
construction wherein masonry walls are
embedded with lightly reinforced concrete
earthquake resistant masonry buildings.

• Ideal technique for low to medium rise
buildings in seismic prone regions as makes
use of locally available materials and skills.

• Key components: tie columns, bond beams,
masonry walls.

3 CONFINED MASONRY

Fig. 3.1. Confined Masonry 

3.1. About Confined Masonry

NOTE:
• Never confuse tie columns and tie beams with columns and beams of a RCC frame structure.
• In confined masonry system the load is carried by the walls, where as the RCC tie columns and the RCC tie Beams

bind the walls, roof, etc together and prevent cracking and separation of walls, roof etc during an earthquake .



• lhfer fpukbZ idh gqbZ feêh dh bZaVksa] Bksl daØhV CykWdksa ;k

lhesaV jsr eksVkZj ¼1%5½ esa iRFkj ds CykWdksa dk mi;ksx djds

dh tk ldrh gSA

• nhokj dh eksVkbZ vke rkSj ij ;wfuV CykWd dh pkSM+kbZ ds

cjkcj gksrh gS] feêh dh bZaVksa ds fy, bZaVsa 230 feeh gksrh gSa

tcfd Bksl daØhV CykWd 200 feeh gksrh gSaA

• VkbZ dkWye ;k ckWUM che dh pkSM+kbZ nhokj dh eksVkbZ ds

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

daØhV xzsM Fe 415 jhckj ds lkFk M20 gks ldrk gSA

• VkbZ dkWye esa lfj;k la[;k Hkou dh eaftyksa ds vk/kkj ij

rkfydk ds vuqlkj gksaxsA

• VkbZ dkWye dk lfj;k uhao ls 'kq: gksrh gSa vkSj gj

dksus@nhokj ds taD'ku ls xqtjrh gSa vkSj Nr ds LySc esa eqM+h

gksrh gSa ;k iSjkisV nhokj esa QSyh gksrh gSaA

• ;fn ckn esa ,d vkSj eafty tksM+h tkuh gS] rks Åijh eafty

dh lyk[kksa dks iSjkisV nhokj dks rksM+dj VkbZ dkWye lyk[kksa

esa osYM fd;k tk ldrk gS ¼de ls de 120 feeh ySi

yackbZ esa osYM½A

3-2-

fp= 3-2-2- feêh dh bZaVksa dk mi;ksx djds lhfer fpukbZ esa 'kVfjax

चित्र 3.2.1. चमट्टी की ईंटों का उपयोगकरके चिनाईमें परररोध

ifjc) fpukbZ ds ckjs esa lkekU; tkudkjh%



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

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

• 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. 

• The rebars in tie columns shall be as per table, depending 
upon the no. of floor. 

• 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.

• 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 daØhV rRo fpukbZ okyh nhokjksa dks ifjc) djrs gSa]

rFkk ckgj fxjus ls jksdrs gSa vkSj nhokjksa dh lrgh rkdr c<+krs

gSaA

2- fpukbZ okyh nhokjsa xq#Rokd"kZ.k Hkkj lgu djrh gSa vkSj ik'kZ~o

cyksa dk fojks/k djrh gSa] tcfd VkbZ dkWye vkSj che vfrfjä

rkdr vkSj dBksjrk çnku djrs gSaA

3- fiNys Hkwdaiksa esa bldk çn'kZu mR—"V Fkk] D;ksafd bldk

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

fp= 3-3-2 Hkwdai esa ifjc) fpukbZ fuekZ.k dk

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

ifjc) fpukbZ bekjr] 2007 is: Hkwdai

¼bZbZvkjvkbZ] 2007½ ¼ch½ ifjc) fpukbZ okyh

bekjrksa dks dksbZ uqdlku ugha gqvk] tcfd vy

lkYokMksj esa vU; fpukbZ okyh bekjrksa dk iru]

2001 lSu lkYokMksj Hkwdai ¼bZbZvkjvkbZ 2001½

¼lh½ 2007 ds fiLdks ¼is:½ Hkwdai esa Ng

eaftyk ifjc) fpukbZ okyh bekjr {kfrxzLr ugha

gqbZ ¼CyksaMsV] 2007½

fp= 3-3-1- ikfjc) fpukbZ esa rRo

3-3-

Bond Beam

Hkwdai esa ifjc) fpukbZ lajpukvksa dk çn'kZu

lh,e Hkouksa esa foQyrk ds çeq[k dkj.k

xk;c@cM+s iSekus ij nwjh okys VkbZ dkWye]

VkbZ che vkSj dkWye ds lq–<hdj.k dk

vHkko] dkWye essa ik'kZ~o laca/kks es

vR;f/kd nwjh] fpukbZ iSuyksa es cM+k

vfHkeq[krk vuqikr] vuqikr; ;kstuk esa

nhokjksa dk vlefer forj.k;] vi;kZIr

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

xbZ lkexzh dh [kjkc xq.koÙkk vkSj Hkkjh

fuekZ.k =qfV;k¡A



1. The reinforced concrete elements confine the masonry
walls, preventing out-of-plane collapse and enhancing the
walls' in-plane strength.

2. The masonry walls bear gravity loads and resist lateral
forces, while the tie columns and beams provide additional
support and stiffness.

3. Its performance in past earthquakes was excellent , since it
was properly constructed.

The predominant reasons of failure in CM
buildings are missing / largely spaced tie
columns; inadequate anchorage of
reinforcement of tie beam and column; largely
spaced lateral ties in column; large aspect ratio
of masonry panel; asymmetric distribution of
walls in plan; inadequate wall density, poor
workmanship, poor quality of materials used,
and gross construction errors.

Fig.3.3.2. Good performance of Confined Masonry
construction in Earthquakes – (a) Six-storey confined
masonry building in Ica, 2007 Peru Earthquake (EERI,
2007); (b) No Damage to confined masonry buildings,
while collapse of other masonry buildings in El
Salvador, 2001 San Salvador Earthquake (EERI 2001);
(c) Six-storey confined masonry building remained
undamaged in 2007 Pisco (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

• fgekpy çns'k ljdkj ds iapk;rh jkt foHkkx us jkT; ds xzkeh.k {ks=ksa esa mi;ksx fd, tkus okys

lkeqnkf;d Hkouksa ds fy, ekudh—r fMtkbu cuk, vkSj Loh—r fd, gSaA

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

fMtkbuksa dk ewY;kadu fd;k x;k FkkA

• la'kksf/kr ;kstukvksa esa lqj{kk] LFkku n{krk] dk;Z{kerk] vkjke tSlh fo'ks"krk,a 'kkfey gSaA

• ;kstukvksa dks lafgrk çko/kkuksa vkSj dk;kZUo;u ,tsafl;ksa ds vuqlkj dsoy ekewyh cnykoksa ds lkFk fQj ls

rS;kj fd;k x;k FkkA

3-4- lkeqnkf;d Hkouksa ds fy, mUur ;kstuk,¡



Review ImproviseEvaluate

• The Panchayati Raj Department of Himachal Pradesh government has created and sanctioned standardized
designs for community buildings to be used in the rural regions of the state.

• These designs were evaluated by CSIR – CBRI to improve safety against earthquakes, high winds, rain, and snow.

• The revised plans are given features viz: safety, space efficiency, functionality, comfort.

• The plans were redrawn with only minor changes as per codal provisions and that of implementing agencies.

3.4. Improvised plans for Community Buildings



vkb, vkaxuokM+h Hkou dk mnkgj.k ysaA ge fuekZ.k ds fy, lhfer fpukbZ ç.kkyh dk mi;ksx djsaxsA ge VkbZ

dkWye vkSj ckWUM che uked vkjlhlh ?kVdksa }kjk {kSfrt vkSj yacor :i ls bekjr dh fpukbZ djsaxsA çR;sd

dksus ij VkbZ dkWye miyC/k djk, x, gSa] ftudh nwjh 4000 feeh ls vf/kd ugha gSA 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 djsaA VkbZ dkWye uhao ls 'kq: gksrs gSa vkSj Nr ds LySc esa tksMs tkrs gSaA ;fn <yku okyh Nr

çnku dh tkuh gS rks VkbZ dkWye dks :Q ckWUM che ls tksM+k tkrk gSA xscy Nr ds ekeys esa] VkbZ dkWye

LVhy ckj vkjlhlh xscy cSaM esa de ls de 600 feeh rd tkrs gSaA

3-5-

ifjc) fpukbZ fof/k esa] ge gj dksus vkSj

gj nhokjksa ds tksM ij dkWye çnku djrs

gSaA

bl ;kstuk esa gesa 10 vkjlhlh VkbZ

dkWye çnku djus gSaA

• bl ;kstuk esa gekjs ikl ,d gkWy gS

tgka Nr ds che ls vkus okys Hkkj dks

mBkus ds fy, nhokjksa ds chp esa nks

dkWye miyC/k djk, x, gSaA rks ;s

VkbZ dkWye gSaA yksM dks /;ku esa j[krs

gq, ge ekud vkjlhlh fMtkbu

çfØ;k ds vuqlkj dkWye fMtkbu dj

ldrs gSaA ,d lkeqnkf;d Hkou gksus ds

ukrs ge 230 feeh Û 230 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. आंगनबाडी का भूतलमानचित्र (खंडऔर ऊंिाई के वववरण के चलए, पषृ्ठ 5 देखें)

ifjc) fpukbZ ds lkFk dke djuk ¼mnkgj.k½

LEGEND
C1 – 300mm. x 300mm. 
column
TC1 – Tie columns at corner 
(230mm. x 230 mm.)



Let us take example of an Anganwadi building. We will use Confined Masonry system of construction. We will embed
masonry of the building horizontally and vertically by RCC components called Tie columns and bond beams. Tie
columns are provided at every corner, not exceeding the spacing of 4000mm. When unsupported walls are longer
than 4000 mm, provide additional Tie Columns to limit spacing. The Tie columns start from foundations and are
anchored into the roof slab. If sloping roof is to be provided The tie columns are anchored in to the Roof Bond beam. In
case of Gabled roof, Tie column steel bars go at least 600mm in to the RCC Gable band.

3.5.

In Confined Masonry method, we provide Tie
Columns at every corner and at every wall
junction.
In this plan we have to provide 10 RCC Tie
columns.

In this plan we have a hall where two
columns have been provided in the
middle of the walls to carry the loads
coming from the roof beam. So these
are Tie Columns. Considering the
load we can design the columns as
per standard RCC design process.
Being a 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 – 300mm. x 300mm. 
column
TC1 – Tie 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 esa de ls

de 750mm xgjh vkSj 750mm pkSM+h uhao

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

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

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

dh pkSM+kbZ vkSj xgjkbZ c<+k,¡A

2- lery lrg çkIr djus ds fy, uhao dhs

vk/kkj dj nqjeqV ls dqVkbZ djsaA

3- uhao ds vk/kkj ij lhesaV daØhV ¼1 lhesaV% 4 jsr% 8

40mm vkdkj ds iRFkj/ctjh½ dh 150mm eksVh ijr

çnku djsaA lery lrg çkIr djus ds fy, nqjeqV ls

dqVkbZ djsaA lery lrg çkIr djus ds fy, [kksnh xbZ

feêh dks okil xM<+ksesa u HkjsaA

fVIi.kh

/;ku j[ksa fd [kksnh xbZ feêh [kkb;ksa ls de ls de

450mm dh nwjh ij j[kh tkuh pkfg,A

fp=- 3-5-2- uhao dh [kkb;ka ¼fooj.k ds fy, i`"B 22 ns[ksa½ fp=- 3-5-3- fLFkj feêh dh bZaVksa dk mi;ksx djds ikfjc) fpukbZ

uhao ds fy, [kkb;ka

¼750 mm xgjh½

tehuh Lrj

150 mm daØhV



1. First dig foundation trenches minimum 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
bearing capacity, increase foundation width and depth
under guidance of engineer in-charge.

2. Ram the foundation base to obtain a level surface.

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 excavated soil back into the trenches to get a
level surface.

Note:
Keep in mind that the dug earth should be placed at
least 450mm away from 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= esa eq[; gkWy ds VkbZ dkWye vkSj vkjlhlh dkWye ds LFkku ds lkFk uhao dh [kkb;ksa dks 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 – dksus ij dkWye cka/ksa

¼200 mm x 200 mm ½



Fig. 3.5.4. The figure shows foundation trenches with location of the Tie columns and RCC columns of the main hall.

LEGEND
C1 – 230mm. x 230mm. column
TC1 – Tie columns at corner 
(230mm. x230mm.)

C1

C1

TC1

TC1

TC1

TC1

TC1
TC1 TC1

TC1



4-gj dksus vkSj nhokj ds tksM+ ij 12mm
O;kl ds 4 lfj;ksa dk dkWye (230x230mm½

j[ksaA gkWy ds nks vkjlhlh dkWye dh LVhy

ifê;k¡ j[ksaA ;g LraHk 300mmx300mm
vkdkj dk gS vkSj blesa 8 ifê;k¡ 12mm
O;kl dh gSaA

uksV%

/;ku j[ksa fd VkbZ dkWye ds chp dh nwjh 4200mm ls vf/kd

ugha gksuh pkfg,A

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

टाई कॉलम के चलए
सुदृढीकरण 230 mm x 230

mm

tehuh Lrj



4. Place steel bars of Tie Columns (230x230mm with 4 nos
12 mm dia bars) at every corner and wall junction. Place
steel bars of two RCC tie columns of the hall. This
column is 230mmx230mm size and has 8 bars 12mm
dia.

Note:
Keep in mind that the spacing between the tie columns must not be more
than 4000mm.

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



5- uhao vkSj fIyaFk esa lhesaV eksVkZj ¼1%6 ;k lhesaV daØhV 10 mm Mkmu LVksu ,xzhxsV 1%4%8½ esa bZaV/daØhV

CykWd/dkslZM jcy fpukbZ dk mi;ksx djsaA

6- fIyaFk Lrj ls 200mm uhps ds Lrj ij igqapus ds ckn] ge 230mmx200mm vkdkj ds VkbZ che çnku

djsaxs] ftlesa 4 ux 12 mm O;kl okys Vh,eVh lfj;k gksaxs ¼fp= ns[ksa½ tks çR;sd VkbZ dkWye vkSj nks

vkjlhlh dkWye ls xqtjsaxsA

7- VkbZ dkWye ds chp esa] fpukbZ dk dk;Z 1%6 ¼lhesaV % jsr½ elkys ds lkFk] fpukbZ es 40 mm VwfFkax [kkWapk

iznku djrs gq, djsaA

fp= 3-5-7- uhao



5. Alternatively, brick/Concrete Block/Coursed Rubble masonry in Foundation and plinth in cement mortar (1:6 or
cement concrete in 10mm down stone aggregate 1:4:8) can be made.
6. After reaching a level 150 mm below the plinth level, we will provide Tie beam 230x200 mm size with 4 no.s 12mm
diameter TMT bars (See figure) passing through every tie column and the two RCC columns.
7. Carry out masonry work in 1:6 cement: sand mortar in between the tie columns by providing 40mm toothing grooves
in masonry.

Fig. 3.5.7. foundation



fVIi.kh%

ns[ksa fd bZaV dh fpukbZ ds nkar ,d

vPNk tksM+ cukus ds fy, VkbZ

dkWye ds lhesaV daØhV esa tkrs gSaA

8- VkbZ dkWye ds nks psgjksa ij 'kVfjax çnku djsa] tks fIyaFk fpukbZ ls Bhd ls tqM+h gksA

9- fpukbZ dks ijs'kku fd, fcuk fpukbZ vkSj daØhV dkWye ds chp ,d vPNk ca/ku cukus ds fy, VkbZ dkWye

esa daØhV ¼,e20 xzsM½ MkysA

10-eq[; nhokj dh uhao vkSj VkbZ dkWye QqfVaXl dk fuekZ.k ,d lkFk fd;k tkrk gSA

fiYaFk ckWM@che

ckWUM che

230mmx200mm

ihlhlh150mm
daØhV

uhao dh fpukbZ

fiYaFk dh fpukbZ

Fig. 3.5.8. foundation



Note:
See that the toothing of the brick
masonry goes into the cement
concrete of the tie columns to make a
good joint.

8. Provide shutters on two faces of the tie columns, properly fixed to the plinth masonry.
9. Pore concrete (M20 grade) in tie column to make a good bond between the masonry and the concrete columns
without disturbing the masonry.
10.The main wall foundations and Tie column footings are constructed simultaneously.

Fig. 3.5.8. Construction of Bond Beam at Plinth



fVIi.kh %

lHkh che dh <ykbZ ,d lkFk ,d gh ckj esa djsA

• che Mkyus ds ckn] mUgsa de ls de 14 fnuksa

rd xhyk j[ksaA

• ekSle ds vk/kkj ij che ds Åij fpukbZ 1 fnu

ds ckn 'kq: dh tk ldrh gSA

11- fn[kk, x, vuqlkj lsD'ku okys ckWUM che esa 10 mm O;kl ds 4 ckj yxk,a vkSj daØhV MkysaA

12- ckWUM che dh <ykbZ ds ckn] 300 mm dh ijr esa fIyaFk Lrj rd ckjhd jsr HkjkbZ dh tk,xh tks

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

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

che vkSj VkbZ dkWye ds taD'ku ij LVhy ckj dk fooj.k

टाई कॉलम के चलए
सुदृढीकरण

प्लंथ स्तर
ij fpukbZ

12 mm व्यास सुदृढीकरण बार (4 संख्या)
6 mm व्यास वाले
बॉन्ड बीम 200mm x 200 mm

6 mm व्यास वाले lfj;s

12 mm व्यास सुदृढीकरण बार (4 संख्या)

एम20 गे्रड कंक्रीट से भरे गए अंतराल
बॉन्ड बीम



Note:
• Do not floor water in back fill.
• Cast all the Bond beams in one go.
• After the Bond Beams have been cast, water cure for at

least 14 days. Masonry in superstructure can be started
after 1 days.

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

Details of steel bars at Junction of
Bond beam and Tie column

11. Provide 4nos of 10d bar in bond beam having section as shown and cast the concrete .
12. After casting the bond beam, fine sand filling shall be done up to plinth level in a layer of 300mm which shall be well
compacted with maximum 15% moisture content.



13- vkids ikl gj dksus ls VkbZ&dkWye dh Å/kZ~ok/kj LVhy dh NM+sa vk jgh gSa vkSj blh rjg nks eq[; vkjlhlh

dkWye dh LVhy dh NM+sa Hkh gSaA vc njokts ds Ýse yxk,a rkfd fupys fljs ls tqM+s LVhy gksYMQkLV ckWUM che

esa pys tk,a] chp okys gksYMQkLV vkjlhlh fly cSaM esa pys tk,aA

14- VkbZ dkWye ds fljksa ij vf/kdre 1200 feeh ¼4’½ rd [kkaps NksM+dj lHkh fpukbZ okyh nhokjksa dk fuekZ.k

,d ckj esa djsaA

fp= 3-5-7- fIyaFk dk fuekZ.k

njokts dh pkS[kV fQfDlax dk fooj.k

िोल्डफास्ट

कुसी

दरवाजे का िौखटा

िोल्ड फ़ास्ट

चलंटेल बैंड

चसल बैंड

कंक्रीहटंग

प्लंथ बैंडिोल्ड फ़ास्ट



13. You have vertical steel bars of tie- columns coming from every corner and so also steel bars of the two main RCC
columns. Now place Door frames so that the steel holdfasts attached to the lower end go into the bond beam, the middle
holdfasts will go in to RCC Sill band.
14. Construct all the masonry walls by leaving grooves at tie columns ends max. upto 1200mm (4’) at one go.

Fig. 3.5.7.  Construction of plinth

Detail of a door frame fixing 

Mild Flat holdfast



15- uhao ls vkus okys VkbZ dkWye lfj;ksa ds fy, varjky NksM+rs gq, fIyaFk Lrj ls f[kM+dh ds Lrj rd

fpukbZ iwjh djsaA

egRoiw.kZ

VkbZ dkWye esa fjaxksa dks f[kM+dh ds fly Lrj rd 150mm c/c] fly cSaM ls

fyaVsy cSaM Lrj rd 200mm c/c vkSj lHkh LraHkksa esa fyaVsy cSaM ls Nr ds Lrj

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

dksuksa ij VkbZ dkWye etcwrh çnku

djus dk fooj.k

nhokjksa ds chp ds varjky dks nks rjQ

ls 'kVfjax ls Hkj fn;k tkrk gS rFkk

fIyaFk/fly/fyaVsy vkSj Nr ds Lrj ij

daØhV ls Hkj fn;k tkrk gSA

fp=. 3.5.8. चसल बैंड तक चिनाई

fp= 3.5.10. कोने का वववरण

fp= 3-5-9- dksus lq–<+hdj.k fooj.k

पखडकी की िौखट

fly cSM तक चिनाई



15. Complete masonry from plinth level to window sill level leaving gaps for Tie column steel bars coming from the
foundation.

Important:
• The rings are spaced 150mm c/c up to window sill level, 200mm c/c

from sill band to lintel band level and 150mm c/c from lintel band to
roof level in all the columns.

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

Fig. 3.5.8. Masonry upto sill band

Fig.3.5.10. Detailing at corner

Fig. 3.5.9. Corner Reinforcement details



16- vc f[kM+dh ds Lrj rd [kkyh txg esa ,e20 xzsM lhesaV

daØhV HkjsaA vc f[kM+dh ds Ýse yxk,aA f[kM+dh ds Ýse ds

fupys gksYMQkLV vkSj njokts ds Ýse ds e/; gksYMQkLV dks

vkjlhlh fly cSaM esa ,EcsM fd;k tk,xkA & vc nhokjksa ds

nksuksa rjQ 'kVfjax IySad yxk nsaA

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

che ds lq–<hdj.k ¼lfj;sa½ dks j[ksa vkSj ,e 20 xzsM daØhV dks

MkysaA

18- bl ckr dk /;ku j[kk tkuk pkfg, fd ckWUM che lq–

<hdj.k] VkbZ dkWye vuqnS/kZ~; lfj;ksa ls xqtj jgk gSA

fp= 3-5-12- dksuksa ij LraHk vkSj fly@fyaVsy cSaM lq–<+hdj.k cka/ksa

vkjlhlh cSaM dh nks NM+sa uhps dh vksj VkbZ dkWye xSi esa eqM+ tkrh gSa tSlk

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

fVIi.kh %

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

lq–<+hdj.k çnku djsaA blesa yxHkx

200mm lh/lh nwjh okys 6/8 mm O;kl

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

'kkfey gSaA

fp= 3-5-11- fly cSaM vkSj lq–<+hdj.k

Sill band



Fig. 3.5.12. Tie Column and Sill/lintel Band reinforcement at corners
The two bars of the RCC bands bend downwards into the tie column gap as
shown, and then concreting in done.

Note:
• Provide Sill band reinforcement as detailed

below. It consists of 2 nos 12 mm dia bars with
6/8mm dia links spaced about 200mm c/c.

Fig. 3.5.11. Sill band and reinforcement

16. Now fill M20 grade cement concrete in to the gaps up to
window sill level. Now place the window frames. The lower
holdfasts of the window frame and middle holdfasts of door
frames shall be embedded in to the RCC sill band. Now fix
shuttering planks on two sides of the walls.
17. Provide the shutters at side faces at sill level and place the
reinforcement of bond beam and pore the M20 grade
concrete.
18. Care should be taken that bond beam reinforcement and
passing through the tie column longitudinal bars.

Sill band



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

vkSj fyaVsy cSaM che ds :i esa daØhV MkysaA

21- lqjk?k dh pkSM+kbZ ds vk/kkj ij] lqjk?k ds Åij cSaM che 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 fyaVsy ckWUM che

lq–<hdj.k ds fy, Bhd ls r; djus dh vko';drk gksrh gSA

fp= 3-5-15- fyaVsy cSaM dk tksM+

चित्र 3.5.13. चलंटेल बैंड के नीिे चिनाई

चित्र 3.5.14. एमएस टी-सेक्शन डोर ववंडो फे्रम हफपक्संग वववरण

िोल्ड फ़ास्ट
स्टील टी सेक्शन िौखटा
40 mm x 40 mm x 4 mm

पखडकी का शटर 40 mm मोटी

क़ब्जा

चलंटेल बैंड

19- fyaVsy Lrj rd [kqys LFkkuksa vkSj LraHkksa ds fy, txg NksM+dj

fpukbZ okyh nhokj ds fuekZ.k dks nksgjk,aA िोल्ड फ़ास्ट
स्टील टी सेक्शन िौखटा

40 mm x 40 mm x 4 mm 

पखडकी का शटर 40 mm मोटी
क़ब्जा
्लास्टर 20 mm मोटा

200 mm मोटी दीवार



Fig. 3.5.15. Addition of lintel band

Fig. 3.5.13. Masonry below lintel band

Fig. 3.5.14. MS T-section Door window frame fixing detail

19. Repeat the masonry wall construction by leaving the gap for openings and
column up-to lintel level.

20. Again provide shutter and lay the reinforcement cage and
cast concrete as lintel band beam.
21. Care should be taken to provide additional reinforcement in
band beam over opening, depending upon the width of opening.
22. Similarly, in chhajja projection, reinforcement need to be
properly anchored to lintel bond beam reinforcement.



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

ckWUM che ij fQj ls mlh rjg LiSUMªsy

fpukbZ dk dke djsaA

fVIi.kh %

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

fd;k tk,xk] rks NM+sa iSjkisV nhokj esa de ls de 500mm

rd tk,axhA

ckn esa bu lfj;ksasa dks osfYMax djds c<+k;k tk,xk vkSj igyh

eafty cukbZ tk,xh] Bhd mlh rjg tSls geus Hkwry cuk;k

FkkA

fp= 3-5-18- Nr ds LySc ds uhps fpukbZ fp= 3-5-19- lq–<+hdj.k dk fooj.k

ख) पैरापेट दीवार में सुदृढीकरण की समाचि

स्तंभ के चलए सररया

रेचलंग



NOTE:
If it is expected that first floor will be constructed in future , the bars shall
go into the parapet wall at least 500 mm. Later these bars will be extended
by welding new bars for making the first floor just as we made the 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 eksVkbZ dk ykHk mBk,axs vkSj ,d che cuk,axs

tks LySc ls 200mm uhps rd QSyk gksxk ysfdu okLro esa LySc

dh eksVkbZ lfgr 300mm xgjh gksxkA che Nr ds LySc ds uhps

230mm pkSM+k gksxkA (fp= 3.5.16)

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

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

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

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

fVIi.kh %

• LySc esa 10mm O;kl ds lfj;sa gSa tks nksuksa rjQ

120mm ds vUrjky ij gSaA oSdfYid lfj;ksa dks

nksuksa rjQ L/7 ij Øsad ¼eksMk½ fd;k tk,xkA

• blds vykok] ;fn vko';d gks rks che esa

bysfDVªd ikbi vkSj ia[ks ds gqd Hkh miyC/k djk,aA

• Nr ds che esa lfj;k fIyaFk che ds leku gksrs gSa

;kuh 4 lfj;sa 12mm O;kl ¼2 uhps vkSj 2 'kh"kZ

ij ½ o 200mm ds vUrjky ij 6/8mm O;kl

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

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

vc gkWy esa Nr ds LySc vkSj che ds fy, Hkh 'kVfjax dk dke fd;k tk jgk gSA

नीिे की चिनाई

6 mm व्यास वाले fjax

16 चममी व्यास सुदृढीकरण बार (4 संख्या)

बॉन्ड बीम 200mm x 200mm

6 चममी व्यास वाले रकाब



24. We will take advantage of the slab thickness and make
a beam that projects 200mm below the slab but is actually
300mm deep including the slab thickness. The beam shall
be 230mm wide below the roof slab. (Fig.3.5.16)

25. Provide 3 nos 16mm dia bars at the bottom and 2 nos
16mm dia hanger bars at the top. The middle 16mm dia
bar shall be cranked at L/7 from each end. Provide 6/8
mm dia stirrups at 200mm c/c .

Note:
• Bars in the slab are TMT 10mm dia bars 120

mm c/c both ways. Alternate bar shall crank at
L/7 both ways.

• Also, provide electric conduit pipes and fan
hooks in the beam if needed.

• 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
bound by 6/8mm dia rings at 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 slab and beam

Fig. 3.5.17. Detail of bond beam and column junction

16



चित्र 3.5.19. iq.kZ 3D n`’;

• vc gekjk <kapk rS;kj gS-

• vanj vkSj ckgj lhesaV IykLVj }kjk lajpuk dks

lekIr djsaA vki vius ckgjh CykWd dh fpukbZ

dks ikWbafVax ds lkFk iwjk djokuk ilan dj ldrs

gSaA

• viuh ilan vkSj t:jr ds vuqlkj njokts vkSj

f[kM+dh ds 'kVj Bhd djsaA

• ;fn vki Nr dh iSjkisV cuk jgs gSa rks vkjlhlh

LySc ij okWVjçwfQax VªhVesaV Hkh djk,aA Nr esa

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

ty ds fuiVku dh O;oLFkk Hkh djsa

• okVj çwfQax mipkj ds ckn Nr ij U;wure

1%150 <yku çnku dh tkuh pkfg,A

• blh çdkj] Nr ds çR;sd 520 oxZ QqV ;kstuk

{ks= ds fy, ,d 4” ¼100 feeh/0 O;kl½ o"kkZ

ty fuiVku ikbi çnku fd;k tkuk gSA

• viuh vko';drk ds vuqlkj Q'kZ miyC/k djk,aA

ços'k djus vkSj vfLrRo esa jgus ds pj.k çnku

djsaA 'kkSpky; {ks= esa pednkj Vkbysa yxk,a]

vU;Fkk rktk lhesaV IykLVj ds LFkku ij lkQ

lhesaV yxk,aA IykLVj dk dk;Z iwjk gksus ls igys

tykiwfrZ dh O;oLFkk dj ysaA vif'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

• ;fn vki Nr ij iSjkisV miyC/k djk jgs gSa rks

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

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

djkuk lqfuf'pr djsaA



• Now our structure is ready.
• Finish the structure by cement plaster inside

and outside. You may like to have your
external block masonry finished with pointing.

• Fix doors and window shutters as per your
liking and needs.

• If you are making roof parapet, then also
provide a waterproofing treatment on the RCC
slab. Also make arrangement of disposal of
rain water by making slopes in the roof and
providing rain water pipes

• The minimum 1:150 slope to be provided to
roof after water proofing treatment.

• Similarly, one 4”(100mm/0 dia. Rain water
disposal pipe to be provided for every 520 sq.
ft. plan area of roof.

• Provide a floor as per your needs . Provide
steps to enter and exist. Provide glazed tiles in
toilet area, else provide neat cement over
fresh cement plaster. Make arrangements of
water supply before plaster work is complete.
Make arrangements for disposal of waste
water and sewage. Provide electric points as
per your need.

• If you are providing roof parapet make sure to
provide stairs to reach the roof for occasional
cleaning and general maintenance.

Fig. 3.5.19. a. Finished 3D view



चित्र 3.5.19.बी. बरामदे के चलए ढलान वाली छतजोडने के बाद तैयार 3डी दृश्य



Fig. 3.5.19.b. Finished 3D view after adding sloping roof for verandah



वैकपल्पक रूप से:

• fgekpy çns'k esa çk;% bekjrksa dk fuekZ.k f=dks.kh; nhokjksa ds lkFk fd;k tkrk gS] tks ifyZuksa dks lgkjk nsrh

gSa] ftlds Åij Nr dh pknjsa yxkbZ tkrh gSaA

• Hkwdai ds nkSjku f=dks.kh; xScy ds fljs VwVdj fxj tkrs gSa] ftlls Nr <g tkrh gSA

• blfy, xscy ds fljksa dks eq[; lajpuk ls cka/kuk vko';d gSA

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

12 mm सुदृढीकरण बार (2 

संख्या) मुडे िुए 50डी

12 mm सुदृढीकरण बार (2 

संख्या) मुडे िुए 50डी

गैबल चिनाई

12 mm सुदृढीकरण बार

12 mm सुदृढीकरण बार (2 

संख्या) मुडे िुए 50डी
12 mm सुदृढीकरण बार

12 mm सुदृढीकरण बार (2 

संख्या) मुडे िुए 50डी

12 mm सुदृढीकरण बार

6 mm व्यास वाले रकाब

6 mm व्यास वाले रकाब

oSdfYid :i ls%

• dksuksa ij VkbZ dkWye dh nks ckgjh

Å/kZ~ok/kj ifê;k¡ vkjlhlh Nr cSaM ls

yxHkx 600 feeh Åij QSyh gqbZ gSa] nks

vkarfjd ifê;k¡ vkjlhlh Nr cSaM@ckWUM

che ds vanj de ls de 500 feeh

eqM+h gqbZ gSaA

• xScy dh yxHkx 200 feeh dh fpukbZ

vc nhokj ds fdukjs ls 200 feeh dk

varj NksM+dj iwjh gks xbZ gSA

• vc f=dks.kh; xScy fpukbZ iwjh gks xbZ

gSA

• lHkh vkjlhlh VkbZ dkWye xScy fpukbZ

esa tkjh jgrs gSa vkSj xScy ,aM ckWUM

che esa lekIr gks tkrs gSaA

• tSlk fd fp= esa crk;k x;k gS] vc

xScy fpukbZ ds Åij 75 feeh eksVk

vkjlhlh xscy cSaM çnku fd;k x;k gSA



Alternatively:

• Quite often buildings in Himachal Pradesh are constructed with gable walls to support purlins, over which the
roofing sheets are fixed.

• During earthquakes the triangular Gable ends collapse leading to the collapse of the roof.
• It is therefore essential to embrace the gable ends to the main structure.

• Two outer vertical bars of the Tie
columns at the corners are extended
about 600mm above the RCC roof
Band, the two inner bars are bent at
least 500mm inside the RCC Roof
Band/ Bond Beam.

• About 200mm masonry of the Gable is
now completed leaving a gap of
200mm from the wall edge.

• Now the triangular gable masonry is
completed.

• All the RCC tie columns are continued
into in the Gable masonry and
terminated into gable end bond beam.

• A 75mm thick RCC Gable Band is now
provided over the Gable masonry as
detailed in the figure

Fig. 3.5.20. Detail of gable wall reinforcement



fp= 3-5-22- Vªl] ifyZu vkfn dh fLFkfr;k¡A

िादरों को शितीर से जोडने के चलए जे िुक
िादर

कहडयााँ

एमएस ्लेट शितीर के चलए आराम करने के
चलए

गैबल चिनाई

नाली

• xscy fpukbZ vc vk/kkj lajpuk ls vPNh rjg ls

tqM+h gqbZ gS vkSj vc Hkwdai ds >Vdksa dks >sy

ldrh gSA

• vkjlhlh xScy cSaM ¼fp=k½ esa 50X50X6 feeh

,e,l dks.k çnku djsaA dks.k yxHkx 800 feeh

yack gS] ftlesa ls yxHkx 400 feeh dks

vkjlhlh xscy cSaM esa fn[kk;k x;k gSA

• de o"kkZ okys {ks=ksa esa Nr ds fy, U;wure 20

fMxzh <yku çnku djsa tcfd mPp ls e/;e o"kkZ

okys {ks=ksa esa 32 fMxzh <yku çnku djsaA

• fn[kk, x, vuqlkj o"kkZ ty xVj DySai dks Bhd

djsaA

• ydM+h ;k LVhy ds 'kgrhj çnku djsa tks fn[kk,

x, vuqlkj vkjlhlh xScy cSaM ls tqM+s gksaA

• thlhvkbZ 'khV dks vc ts cksYV dk mi;ksx djds

ifyZu ij yxk;k tk ldrk gSA

• thvkbZ o"kkZ ty ikbi çnku djsaA

• tax yxus ls cpkus ds fy, vPNh xq.koÙkk okys

xSYosukbTM LØw] DySai vkfn dk mi;ksx djsaA

fp= 3-5-21- 'khV fQfDlax dk fooj.k

ट्रस कहडयााँगैबल चिनाई



Fig. 3.5.21. Detail of sheet fixing

• The Gable Masonry is now well connected to the base
structure and can now sustain earthquake shaking.

• Provide a 50x50x6mm MS angle in the RCC Gable
Band (Figure). The angle is about 800mm long of
which about 400mm is grouted into the RCC Gable
band as shown.

• Provide minimum 20 degree slope to roof at low
rainfall regions while 32 degree slope to be provided
in high to moderate rainfall area.

• Fix Rain water Gutter clamps as shown.

• Provide wooden or steel purlins which are fixed to the
RCC gable band as shown.

• GCI sheets can now be fixed to the purlins using J
bolts.

• Provide GI rainwater down pipe.

• Use good quality galvanized screws, clamps, etc. to
prevent rusting.

Fig. 3.5.22. Positions of trusses, purlins etc.



चित्र 3.5.22. ढलान वाली छत के चलए तैयार 3D दृश्य



Fig. 3.5.22. Finished 3D view for sloping roof



4 LFky p;u

rkfydk 3-1- vf/kdre dVkbZ Å¡pkbZ

¼vkbZ,l 14243 & 2½] fo'ks"kK lgk;rk ds rgr

चित्र 4.1. स्थलका ियन (ढलानकी हडग्री)

• fdlh fuekZ.k LFky ds p;u ds fy,] feêh ;k pêku dh ç—

fr vkSj O;ogkj ¼vkSj vlarr lrgksa dh <yku vkSj vk?kkr½ dk

ewY;kadu dfVax ;k ijh{k.k xïksa ¼450mm x 450mm ½ ds ry

ij vkSj 1 ls 2 ehVj xgjkbZ ij ;k vkWxj cksfjax ¼feêh esa½

}kjk fd;k tkuk pkfg,A

• dbZ pêkusa xhyh gksus ;k Mwcus ij feêh ;k xkn dh rjg

O;ogkj djrh gSa] blfy, xhysiu ds çHkko dk vkdyu djus

ds fy, pêku ds VqdM+ksa dks 24 ?kaVs rd ikuh esa j[kk tkuk

pkfg,A

• vkerkSj ij 30 fMxzh ls de <yku okys igkM+h fdukjksa dks

fLFkj ekuk tkrk gSA

• fdlh Hkou dh uhao] ck<+ ds çk—frd fu{ksiksa ls cuh Hkwfe]

igkM+h ds fdukjs dkVus vkSj Hkjus ls cuh Hkwfe vkSj unh ds

fdukjs cuh Hkwfe ls nqj fLFkr gksuh pkfg;sA uhao unh rV ls

30 fMxzh ds dks.k esa ugha gksuh pkfg,A

• bekjrksa dks vPNh /kwi ds fy, mUeq[k fd;k tkuk pkfg,AmUgsa

?kkfV;ksa ds uhps ;k pksfV;ksa vkSj pksfV;ksa ds LFkk;h Nk;k {ks=ksa vkSj

mPp gok okys {ks=ksa esa fLFkr ugha gksuk pkfg,A

• bekjrksa dks igkM+h fdukjksa ij fLFkr ugha fd;k tkuk pkfg,]

tks laHkkfor ?kqekonkj ufn;ksa vkSj ukyksa ds dkj.k HkwL[kyu vkSj

dVko ds çfr laosnu'khy gksaA

• bekjrksa ds LFkku ds fy, igkM+h dh vksj cM+s iSekus ij eqM+h

gqbZ] nks"kiw.kZ] [kafMr vkSj njkj;qä pêku dh ijrksa ls cpuk

pkfg,A



4 SITE SELECTION

IS 14243-2

Table 4.1. proportionate cutting heights (IS 14243 - 2)

Fig.4.1. Selection of site (degree of slope)

• For selection of an individual building site, nature and
behaviour of soil or rock (and dip and strike of discontinuity
surfaces) should be assessed at the cuttings or test pits (450
mm x 450mm) at bottom and 1 to 2.m in depth or by auger
boring (in soils).
• Many rocks behave like clay or silt on wetting or on
submergence, rock pieces should therefore be kept in water
for 24 hours for assessing the effect of wetting.
• Hill sides with less than 30° slope in general are noted to
be stable as the gradient correspond to safe angle of repose
of slope forming material.
• The foundation of an individual building should be
located away from the edge of the terraces formed as
natural floodplain deposits or constructed by cutting and
filling along the hill side or at the river bank. Such
foundations should lie away from the line extending from
the toe of the terrace or the river bank at an angle of 30°.
• Individual buildings should be so oriented that it is
properly sunlit and it shall not be located on the bottom of
the valleys or permanent shadow zones of ridges and peaks,
and high wind zones.
• Hillsides susceptible to landslides and erosion at toe due
to probable meandering of the rivers and gullies should be
avoided while locating buildings.
• Hill sides having extensively folded, faulted, fractured
and fissured rock strata should be avoided for location of
buildings.



• lkbV dks dkVus vkSj lery djus ds nkSjku çkIr iRFkjksa dks laxzfgr

fd;k tkuk pkfg,A mudk mi;ksx HkjkbZ esa ;k fuekZ.k pj.k ds

nkSjku fd;k tk ldrk gSA bUgsa ckgj j[kk tk ldrk gSA vU;

fuekZ.k lkexzh tSls lhesaV] ydM+h vkfn dks ekSle çfrjks/kh 'ksM esa

j[kk tkuk pkfg,A

5 dk;ZLFky dh rS;kjh

चित्र 5.1. साइटसमाशोधन प्रहक्रया

चित्र 5.2. पत्थरों का भंडारण

fp= 5.3 <yku dkVuk

• <yku dks 0-5 ls 1 ehVj xgjs pj.kksa esa

dkVsa vkSj dkVus ds nkSjku çkIr iRFkjksa dks

laxzfgr djsaA

• vius ?kj ds fy, ,d cM+h lery Hkwfe

çkIr djus ds fy, <yku dks 1 ehVj ls

vf/kd xgjs pj.kksa esa dkVus ls cpsa

¼fo'ks"kK lgk;rk dks NksM+dj½A <yku dks

dbZ NksVs pj.kksa esa dkVuk csgrj gSA jsrhyh

feêh vkSj ctjh dk mi;ksx djds lkbV

dks lery djsaA



.

• Stones obtained during the clearing of site must be stored in heaps as
they can be used during the construction phase. These can be kept
outside. However, other building materials like cement, timber etc.
must be kept under a weatherproof shed.

5 SITE PREPARATION

Fig.5.1. Site clearing procedure

Fig. 5.2. Storage of stones

Fig.5.3. Cutting of slope

• Cut the slope in 500 to 1000 mm high steps
and store stones obtained during cutting.

• Avoid slope cuttings more than 1000 mm
deep (except under expert support) to obtain
one large terrace for making house, instead
make several terraces each with limited
depth of cutting. Level the site using granular
material/soil.



• blds ihNs tek ikuh dks ckgj fudkyus ds fy,

fjVsfuax nhokjksa esa Nsn cuk,aA

• ohi&gksy ds ek/;e ls eghu d.kksa dh /kqykbZ ls

cpus ds fy, ohi&gksy buysV ij LØhu ;k

ckjhd Nsn okyh uk;ylkWu dh tkyh çnku djsaA

• fjVsfuax okWy ds Åij dh rjQ ikuh dks eqä

çokg dks nsus ds fy, fjVsfuax okWy ds cSdfQy

xSi dks vPNh rjg ls ladqfpr cksYMj ls HkjsaA

• tkapsa fd D;k dksbZ isM+ vkids ?kj ij fxj ldrk

gSA mu isM+ksa dks Nk¡Vsa@gVk nsaA

• lqfuf'pr djsa fd vkids ?kj dh uhao çk—frd

tehu ij gks vkSj fjVsfuax nhokjksa ds ihNs Hkjko

dh gqbZ feV~Vh ij uk cuh gksA

• vius Hkou dh fjVsfuax nhokj vkSj nhokj ds chp

de ls de 750 feeh ;k Hkou dh uhao dh

xgjkbZ] tks Hkh vf/kd gks] dk varj NksM+saA

• igkM+h ls uhps dh rjQ ikuh fudkyus ds fy,

viuh fjVsfuax nhokjksa ds iSjksa ds ikl ukfy;ka

cuk,aA

• fjVsfuax nhokjksa dh uhao iDdh tehu ij cuk,aA

• lkbV ij lkexzh laxzghr djus ds fy, LFkku

fpfàr djsaA lhesaV dks LVksj djus ds fy, okVjçwQ

'ksYVj cuk,aA

चित्र 5.5. दरूरयााँऔर जल चनकासी

चित्र 5.6. ररटेचनगं वॉल में ohi िोलका प्रावधान



• Make weep holes in the retaining walls to drain
out water collected behind it.

• Provide screen or fine hole nylon mesh at weep-
hole inlet to avoid washing of fine particles
through weep-holes.

• Fill the backfill gap of retaining wall by well
compacted boulder to allow free flow of water on
uphill side of retaining wall.

• Check if there are any trees that may fall on your
house. Trim/remove those trees.

• Ensure that foundations of your house are over
natural ground and not in filling behind the retaining
walls.

• Leave a gap of at least 750mm or the depth of
foundation of building, whichever is greater, between
the retaining wall and the wall of your building.

• Make drains near the feet of your retaining walls to
drain water away, at down-hill side.

• Make foundation of the retaining walls on firm
ground.

• Mark spaces to store material at site. Make a
waterproof shelter to store cement.

Fig.5.5. Distances and drainage

Fig.5.6. Weep hole provision in retaining wall



lkexzh ds Hk.Mkj.k dh O;oLFkk djsa rFkk

lhesaV ds Hk.Mkj.k ds fy, tyjks/kh LFkku dh

O;oLFkk djsaA

LFky ij lw;Z dh fn'kk ij /;ku nsaA

;fn laHko gks] rks mfpr /kwi çkIr djus ds fy, isM+]

>kfM+;k¡ vkfn tSlh ck/kkvksa dks gVkus dk ç;kl djsaA

vius ?kj rd igqapus ds fy, ,d vPNh

lM+d cuk,aA

ikuh ds lzksr vkSj vif'k"V ty dk fuiVku dgka fd;k

tk,xk] bls fpfàr djsaA

mu LFkkuksa dks fpfàr djsa tgka vkidk 'kkSpky; vkSj

'kkSpky; ds xïs cuk, tk,axsA lqfuf'pr djsa fd xank ikuh

lkQ ikuh esa u feysA

fp= 5-10- lkbV ij ty ?kVdksa dk vadu

fp= 5-7- HkaMkj.k i)fr;k¡ fp= 5-8- lw;Z dh fn'kk

fp= 5-9- igqap ekxZ dk fpàkadu



∙ Make arrangements for stacking materials and

arrange a weather proof space for storing cement.

Note the direction of the sun with respect to the site.

If possible, try to remove obstructions like trees shrubs etc. to get proper

sunlight.

• Mark the approach to your house site.
Mark the source of water and where waste water will be disposed off.

Mark the places where your toilet and toilet pits shall be made. Ensure 
that foul water does not mix with clean water. 

Fig.5.10. Marking of water components on site  

Fig. 5.7. Storage Practices 
Fig. 5.8. Sun direction

Fig. 5.9. Marking of Approach road



6 xq.koÙkk vk'oklu

uhao

fuekZ.k fujh{k.k esa [kjkc dkjhxjh ls lacaf/kr eqíksa dh igpku dh tkuh pkfg,A fuekZ.k xq.koÙkk ds lkFk fdlh

Hkh rjg ds le>kSrs ls cpus ds fy, dk;ZLFky ij dke vR;ar lko/kkuh ls fd;k tkuk pkfg,A ;g vuqHkkx

ikfjc) fpukbZ ds ?kVdksa]  uhao dk;Z] fpukbZ dk;Z] QkWeZodZ vkSj dkfLVax djus ds fy, 

psdfyLV/lko/kkfu;ka/lq>ko çnku djrk gSA

• fdlh Hkou dh uhao tehu ds uhps Hkkj ds LFkkukarj.k ds fy, ftEesnkj

gksrh gSA vk/kkj dk NksVk vkdkj] vi;kZIr xgjkbZ] [kjkc/detksj feêh

ij fVdk gksuk] ty Hkjko {ks= vkfn ds ifj.kkeLo:i bekjr esa

njkjsa//kalko gks ldrk gSA dk;ZLFky ij feêh dh fLFkfr dks /;ku esa

j[krs gq,] uhao dk fMtkbu i;kZIr gksuk pkfg,A

• fpduh feêh ij QkmaMs'ku yxkus dks çkFkfedrk ugha nh tkrh gS D;ksafd

;g ns[kk x;k gS fd tc ml ij Hkkj Mkyk tkrk gS rks feêh dh

lajpuk VwV tkrh gS ftlds ifj.kkeLo:i bldh rkdr de gks tkrh gSA

• jsr esa nkusnkj lkexzh gksuh pkfg,] vkSj ;g lkQ vkSj feêh ;k tM+ksa

tSls fdlh vU; dkcZfud inkFkZ ls eqä gksuh pkfg,A

• fuekZ.k LFky ij uhao ds fy, dh tkus okyh [kqnkbZ fMtkbu ds vuqlkj

gksuh pkfg, vkSj vk/kkj Bhd ls lery gksuk pkfg,A [kksnh xbZ feêh dks

lery djus ds fy, mls okil [kkb;ksa esa u HkjsaA bls csl daØhV ls

lery djsaA

•tkapsa fd lHkh fpukbZ okyh nhokjksa ds uhps uhao fujarj cuh gqbZ gSA

•,d eaftyk ?kj ds fy, nhokjksa ds uhps fLVªi QqfVax dh pkSM+kbZ de ls

de 750mm gSA

• VkbZ&dkWye uhao dh fpukbZ ds lkFk&lkFk vk/kkj ls 'kq: gksrs gSaA

•vkjlhlh QqfVax ds LVhy ckj ds uhps vko';d daØhV doj çkIr djus

ds fy, Lislj çnku fd, tkrs gSaA

•uhao dh [kkb;ka lkQ gksuh pkfg, vkSj mudh lrg Hkh lery gksuh

pkfg,A

fp= 6-1- uhao dh [kkb;ksa esa VkbZ dkWye

dks fLFkj djus dk fp=.k



6 Quality Assurance 

Foundation

Construction inspection should identify the issues related to poor workmanship. Site work should be carried out with 
utmost care to avoid any compromise with the construction quality. This section provides the 
checklist/precautions/suggestions for carrying out foundation work, masonry work, formwork and casting of confining 
elements.

• Foundation of a building is responsible for transfer of load to underneath
ground. Small size of footing, inadequate depth, resting on poor/weak soil,
waterlogged area etc. may result into cracks/ sinking of the building.
Considering soil conditions at site, design of foundation should be
adequate.

• Foundation on clayey soil is not preferred as it is observed that breakdown
of soil structure takes place when load is applied on it which results in
reduction of its strength.

• Sand should consist of granular material, and it should be clean and free of
mud or any other organic material such as roots.

• The excavation done at the construction site for foundation must be
according to the design and must be properly leveled by ramming. Do not
refill excavated soil back into the trenches to level it. Level it by Base
concrete.

• Footings are continuous below all the masonry walls
• Width of strip footing below the walls is at least 750 mm for single storey

house.
• Tie-columns start from footing simultaneously with foundation masonry .
• Spacers are provided below the column steel bars to achieve required cover

below the tie-column reinforcement of RCC footing.
• Trenches must be clean and have even surface. Fig.6.1. Illustration of tie column being

fixed into foundation trenches   



fpukbZ

दीवारों के चनमााण से पिले ईंटों को गीला
करना अचनवाया िै

10 से
12चममी

जोड – 10चममी

सीमेंट मोटाार की पस्थरता जल उपिार हकयाजाना िै

चित्र 6.2. चिनाईकी जांि पजसका ध्यान रखा जाना िाहिए।

• dk;Z {ks= dks lkQ djsa-

• nhokjksa ds fuekZ.k ls igys bZaVksa dks xhyk djuk cgqr

egRoiw.kZ gSA

• çR;sd bZaV dh ijr ij Iyac vkSj ysoy dh tk¡p dh

tkuh pkfg,A

• eksVkZj ds vokafNr NhaVksa dh tk¡p djsa vkSj lkQ djsaA

• lHkh Å/okZ/kj tksM+ vkSj {kSfrt tksM+ Bhd ls lajsf[kr

gksus pkfg,A

• fpukbZ dh rjkbZ lqfuf'pr dh tk,A

• tkapsa fd ikWbafVax] iyLrj vkSj fQfuf'kax dk dke

lkQ&lqFkjk fd;k x;k gSA

• tkapsa fd njokts vkSj f[kM+dh ds Ýse lgh txg ij

yxk, x, gSaA

• mUgsa lkgqy vkSj lery gksuk pkfg,A

• Lrj vkSj ,d:irk ds fy, fpukbZ tksM+ksa dh tk¡p djsaA

• fpukbZ ds tksM+ksa dh eksVkbZ ,d leku gksuh pkfg, tks

10 ls 12mm ls vf/kd u gksA

• eksVkZj feJ.k ds vuqikr dh tk¡p dh tkuh pkfg,A

• eksVkZj vkSj rjkbZ dk ikuh lkQ gksuk pkfg,A eksVkZj ls

tksM+ksa dh mfpr HkjkbZ lqfuf'pr dh tkuh pkfg,A

• lqfuf'pr djsa fd ,d gh fnu esa bZaV fpukbZ dh ÅapkbZ

1-2 ehVj ls vf/kd ugha gksuh pkfg,A

• çR;sd fnu dh lekfIr ds ckn vkjlhlh vkSj fpukbZ

dk;Z dks xhys twV cSx ls <d fn;k tkrk gSA

• ikuh dh rjkbZ de ls de 15 ls 20 fnuksa rd

lqfuf'pr dh tkuh gSA



Masonry

Wetting of bricks prior to construction 
of walls is imperative

10 to 
12mm

Joints – 10mm

Cement mortar consistency Water curing to be done

Fig.6.2. Checks for masonry to be taken care of.

• Clean the work zone.
• Wetting of the bricks prior to construction of walls.
• The plumb level shall be checked at every course.
• Dead mortars are cleaned for new work and checked.
• Racking and curing is ensured - all vertical joints and

horizontal joints must be properly aligned.
• Proper and accurate checking for pointing, plastering

and finishing details.
• Erection of frames-Alignment and position of the

doorframes is checked.
• Masonry Joints must be checked for uniformity and

thickness not greater than 10 to 12mm is maintained.
• Proportion of mortar mix should be checked.
• Quality of water for mixing or curing should be clean.

Check the mortar preparation and mix consistency
• Proper filling of the joints with mortar should be

ensured.
• Ensure the brickwork height height on a single day

should not be more than 1200mm.
• RCC and Masonry work is covered with wet jute bag

after the end of every day.
• The water curing is to be ensured for at least 15 to 20

days.



'kVfjax

• ’kVfjax dk mi;ksx Hkou ?kVdksa dks vko';d

vkdkj vkSj lkbt esa <kyus ds fy, fd;k tkrk

gSA ’kVfjax dks daØhV j[kus vkSj la?kuu ds nkSjku

i;kZIr :i ls dBksj vkSj etcwr jgus ds fy,

fMtkbu vkSj [kM+k fd;k x;k gSA

• ;g ,slk gksxk fd daØhV ls ?kksy ds fjlko dks

jksdk tk ldsA,slk ’kVfjax cuk,a tks dBksj]

fVdkÅ] ikuh çfrjks/kh vkSj ekSle çfrjks/kh gksA

• ’kVfjax esa etcwr çkWIl] {kSfrt czsflax vkSj juj

gksus pkfg,A

• ’kVfjax ls dpjk] fo'ks"k :i ls ydM+h ds VqdM+s]

Nhyu vkSj pwjk gVk nsaA

• ’kVfjax dks lery djsa vkSj QkWeZ fjyhftax ,tsaV

dks ’kVfjax esa isaV djsaA

• ’kVfjax ds vk;ke vkSj Lrj lqfuf'pr djsaA

• IykfLVd Vsi dk mi;ksx djds cksMZ/IysVksa ds tksM+ksa

ij varjky dks lhy djsaA

• fo|qr fp= ds vuqlkj fo|qr ufydk,¡ fcNk,¡A

Iyafcax Mªkbax ds vuqlkj MCY;wlh/Mªsu ikbi dks

LySc ls xqtkjus ds fy, LySc esa IykfLVd ikbi

¼75/100mm O;kl½ ds VqdM+s yxk,aA

fp= 6-3- 'kVfjax ij lq–<+hdj.k yxk;k tk jgk gS

fp= 6-4- 'kVfjax yxkrs le; ufydkvksa vkSj QSuckWDl dk çko/kku



Shuttering

• Formwork is used to cast building components in
required shape and size. The formwork is designed
and erected to remain sufficiently rigid and strong
during placing and compaction of concrete, and
shall be such as to prevent loss of slurry from the
concrete.

• Use hard and durable; water tight; weather
resistant formwork and strong props, horizontal
bracings and runners.

• Remove rubbish, particularly, chippings, shavings
and sawdust from the forms

• Level the formwork and apply form releasing agent
to formwork.

• Ensure dimensions and levels of formwork.
• Seal gaps at joints of board/plates using plastic

tape.
• Lay electrical conduits with reference to electrical

drawing.
• Provide plastic pipe (75/100mm dia.) in slab to pass

WC/drain pipe through slab as per Plumbing detail.

Fig.6.3. Reinforcement being laid on shuttering

Fig.6.4. Provision of conduits and fanboxes while shuttering is placed 



• lq–<hdj.k fiatjs tax jfgr gksrs gSa vkSj Lislj ij mBk,

tkrs gSaA

• QkWeZodZ ds vk;ke i;kZIr gSaA

• lq–<hdj.k ds fy, mfpr vkoj.k lqfuf'pr djsaA

• guhdkWfEcax ls cpus ds fy, okbczsVj dk mi;ksx djds

daØhV dks dkWEiSDV djsaA CyhfMax vkSj vyxko dks jksdus ds

fy, vf/kd dkWEiSD'ku/daiu ls cpuk pkfg,

• daØhV feJ.k dks ikuh ds lkFk feykus ds 30 feuV ds

Hkhrj bLrseky fd;k tkrk gSA

• daØhV dks 1200mm ls vf/kd ÅapkbZ ls u QSyk,a ;k u

fxjk,aA

• daØhV dks ;FkklaHko vafre fLFkfr ds djhc tek djsa] NksVh

ek=k esa forfjr djsaA

lhfer djus okys rRo

fp= 6-5- lq–<+hdj.k fiatjs ds Åij 25mm dk daØhV doj

rkfydk 6-1- ’kVfjax ij çgkj djus ds fy, U;wure le;

'kVfjax dk izdkj 'kVfjax gVkus ls igys U;wure le;

dkWye] nhokjksa] che ds fy, Å/okZ/kj ’kVfjax 16&24 ?kaVs

LySc ds fy, lkWfQV ’kVfjax 3 fnu

che ds fy, lkWfQV ’kVfjax 7 fnu

LySc ds fy, lgkjk

4-5 ehVj rd QSyk gqvk

4-5 ehVj ls vf/kd QSyk gqvk

7 fnu

14 fnu

che vkSj esgjkc ds fy, lgkjk

6 ehVj rd QSyk gqvk

6 ehVj ls vf/kd QSyk gqvk

14 fnu

21 fnu

230

200mm



• Reinforcement cages are rust free and raised on spacers.
• Dimensions of formwork are adequate.
• Ensure proper cover to the reinforcement.
• Compact the concrete using vibrator to avoid honeycombing.

Over compaction/vibration
• should be avoided, to prevent bleeding and segregation
• Concrete mix is used within 30 minutes of mixing with water
• Do not spread or drop concrete from more than 1200 mm

height.
• Deposit concrete as near as practicable to its final position,

distributed in small quantities.

Confining Elements

Fig.6.5. Concrete cover of 25mm over reinforcement cage

Table 6.1. Minimum time for striking formwork

230

200mm



daØhfVax ds fy, tkap lwph

Frozen concrete damage

fp= 6-7- dkWEiSfDVax ds fy, okbczsVj

fp= 6-8- teh gqbZ daØhV ls gksus okyh {kfr

fp= 6-8- LisllZ dk mi;ksx

• lq–<hdj.k fiatjs tax jfgr gksus pkfg,

• lq–<hdj.k ds fy, mfpr doj lqfuf'pr djsaA

• Lislj çnku djds ckjksa dks Li"V doj çnku djsaA

• lqfuf'pr djsa fd Q‚eZodZ ds vk;ke fp= ds vuqlkj

gksaA

• daØhV esa vfrfjä ikuh ls rkdr de gks tkrh gS]

• ;g NM+ksa esa tax yxus dks c<+krk gS] ftlls fjlko vkSj

ueh gks ldrh gSA

• guhd‚fEcax ls cpus ds fy, okbczsVj dk mi;ksx djds

daØhV dks d‚EiSDV djsaA

• lzko vkSj i`FkDdj.k dks jksdus ds fy, vR;f/kd

la?kuu/daiu ls cpuk pkfg,

• daØhV feJ.k dk mi;ksx ikuh esa feykus ds 30 feuV

ds Hkhrj fd;k tkrk gS

• 1200 feeh ls vf/kd ÅapkbZ ls daØhV dks QSyk,a ;k

fxjk,a ughaA

• daØhV dks ;FkklaHko mldh vafre fLFkfr ds fudV j[ksaA

• LySc vkSj che dh fupyh 'kVfjax dks 28 fnu ls igys

u gVk,a] ekSle vkSj rkieku ds vk/kkj ij lkbM 'kVfjax

dks igys gVk;k tk ldrk gSA ;fn rkieku 10 fMxzh ls

de gS rks dqN fnu vfrfjä 'kVfjax dh vuqefr nsaA

• daØhV dks gjh voLFkk esa ;k Q‚eZodZ esa j[kus ds 28

fnuksa ds Hkhrj teus u nsaA



• Reinforcement cages must be rust free
• Ensure proper cover to the reinforcement.
• Provide clear cover to bars by providing spacers.
• Ensure dimensions of formwork shall be as per

drawings.
• Extra water in concrete reduces strength,

enhances rusting of bars , which can causes leakages
and dampness.

• Compact the concrete using vibrator to avoid
honeycombing.

• Over compaction/vibration should be avoided, to
check bleeding and segregation

• Concrete mix is used within 30 minutes of mixing
with water

• Do not spread or drop concrete from more than
1200 mm height.

• Place concrete as near as practicable to its final
position.

• Do not remove bottom shuttering of slabs and
beams before 28 days, side shuttering can be
removed earlier depending on weather and
temperature. If temperature is below 10 deg allow
shuttering a few days extra.

• Do not allow concrete to freeze in green stage or
within 28 days of placing in formwork.

Concreting 

Frozen concrete damage

Fig.6.7. Vibrator for compacting

Fig.6.8. Frozen concrete damage

Fig.6.8. Usage of spacers
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fp= 7-1- VkbZ dkWye

xksykdkj nhokjksa okyh ;kstuk,¡

fp= 7-3- ilanhnk fpukbZ VkbiksykWth

lekukarj vkSj yacor nhokjksa okyh

;kstuk,¡

1- çR;sd dksus vkSj nhokj ds tksM+ksa ij VkbZ dkWye miyC/k

djk, tk,axsA ;fn nhokj dh yackbZ 4200mm ehVj ls

vf/kd gS] rks nhokj dh yackbZ dks foHkkftr djsa vkSj

vfrfjä leku nwjh okys dkWye çnku djsaA

2- ;kstuk esa dks.kh; ;k xksykdkj nhokjksa dk mi;ksx ugha

fd;k tk,xkA lHkh nhokjsa ,d nwljs ds lekukarj ;k

yacor gksuh pkfg,A

3- fpukbZ okyh uhao dh nhokj ds Åij ,d lrr çcfyr

daØhV fIyaFk che dk mi;ksx djsaA

4- fpukbZ esa ¶ysfe'k ckaM@bafXy’k ckaM dks çkFkfedrk nh

tkuh pkfg,A

fp= 7-2- Hkwdai ls lqj{kk ;kstuk,¡

^D;k djsa* vkSj ^D;k uk djass*

7-1- fuekZ.k 16

100mm



7 Do’s and Don’t’s

7.1. Construction  

Fig7.1. Tie column

Plans with rounded walls 

Fig.7.3. Preferred Masonry typology

Plans with parallel and perpendicular walls 

1. Tie columns shall be provided at every corner and wall
junctions. If the wall length is more than 4200 mm, divide
the wall length and provide additional equi-spaced
columns.

2. Angled or rounded walls shall not be used in the plan. All
the walls must be parallel or perpendicular to each other.

3. Use a continuous reinforced concrete plinth beam above
the masonry foundation wall.

4. English or Flemish bond can be preferred in masonry.

Fig.7.2. Earthquake safe plans 

16

100mm



xq.koÙkkiw.kZ lkexzh dk mi;ksx djuk] vPNh dkjhxjh lqfuf'pr djuk vkSj okLrqdyk vkSj lajpukRed

fn'kkfunsZ'kksa dk bZekunkjh ls dk;kZUo;u djukA

7.2. fuekZ.k laca/kh fn’kfunsZ’k

Toothing in masonry wall

Dowel bars 

from masonry wall 

to tie-columns

Gaps between 

masonry wall and 

formwork plugged 

with sealant

• nhokj ds nks rjQ

QkWeZodZA

• daØhV Mkyus ls igys

fpukbZ dks iwjh rjg ls 

xhyk fd;k tkrk gSA

• nkarksa ds chp dh txg dks

vPNh rjg ls Hkjus ds 

fy, daØhV dks daiu fd;k

tkrk gSA

VkbZ&dkWye dh bu&lhVw daØhfVax & ydM+h ;k LVhy ds QkWeZodZ dks nhokj ds f[kykQ dldj yxk;k tkuk pkfg,] vkSj

QkWeZodZ vkSj nhokj ds chp ds varjky dks lhesaV isLV ;k IykLVj vkWQ isfjl ls Hkjk tkuk pkfg,

fpukbZ okyh nhokjksa ij VkbZ&dkWye dh idM+ esa lq/kkj&

(v) VkbZ&dkWye ds lkFk baVjQsl ij fpukbZ dh nhokj esa çnku dh xbZ nkarsnkj lajpuk] vkSj

(c) fpukbZ dh nhokjksa ds gj rhljs fpukbZ dkslZ esa lq–<+hdj.k MkWosYl VkbZ&dkWye esa yaxj Mkys gq, gSa



Toothing in masonry wall

Dowel bars 

from masonry wall 

to tie-columns

Gaps between 

masonry wall and 

formwork plugged 

with sealant

Using quality materials, ensuring good workmanship and faithfully
implementing architectural & structural guidelines

Improving the grip of tie-columns on masonry walls – toothing provided in masonry wall at interface with tie-columns,
and reinforcement dowels in every third masonry course of masonry walls anchored into tie-column 

In-situ concreting of tie-columns – Wood or steel formwork should be tightly butted against the wall, and gaps
between formwork and wall filled with Cement Paste or Plaster of Paris

• Formwork on two sides of the 
wall.

• Masonry fully wetted before 
placing concrete.

• Concrete vibrated to fill the 
teeth space thoroughly.

7.2. Construction Guidelines  



Figure . Toothing in confined masonry walls: 

a) machine-made hollow units b) hand-made solid units.
c) provision of Horizontal reinforcement 

when toothing is not possible 



Figure . Toothing in confined masonry walls: 

a) machine-made hollow units b) hand-made solid units.
c) provision of Horizontal reinforcement 

when toothing is not possible 



Reinforcement for the ground storey tie-

columns should be assembled before the 

foundation construction takes place. 

7.3. Tie Columns Guidelines



Reinforcement for the ground storey tie-

columns should be assembled before the 

foundation construction takes place. 

7.3. Tie Columns Guidelines



The architectural configuration concepts as highlighted in IS 4326 are necessary in confined masonry construction.

7.4. Building Configuration



The architectural configuration concepts as highlighted in IS 4326 are necessary in confined masonry construction.

7.4. Building Configuration



;kstuk

1-ejksM+ ds çHkko dks de djus

ds fy, ifjc) fpukbZ okyh

bekjr ;kstuk vkSj ÅWaaaaaaaapkbZ esa

fu;fer vkSj lefer gksuh

pkfg,A ;w] ,y] okbZ vkdkj ls

cpsa D;ksafd os dksuksa ij ruko

vkSj {kfr ds tksf[ke dks c<+krs

gSaA ljy] lefer foU;kl ejksM+

okys çHkko dks de djrs gSa vkSj

lajpukRed v[kaMrk lqfuf'pr

djrs gSaA

2-nhokj forj.k% ;kstuk esa nksuksa

fn'kkvksa esa dekscs'k ,d leku

nhokj forj.k ifjc) Hkou fpukbZ

okyh nhokjksa ds fy, i;kZIr f'k;j

çfrjks/k lqfuf'pr djrk gSA

3- ;kstuk dk uD’kk ,slk gksuk

pkfg, fd nhokjsa lefer gksa vkSj

Å/okZ/kj fujarjrk esa ,d ds Åij

,d fufeZr gksaA

अचनयचमत आकार

चनयचमत आकार

पयााि दीवार ववतरण

अपयााि दीवार ववतरण

अपयााि योजना लेआउट

पयााि योजना लेआउट

7.4.



Planning   

1. A confined masonry building
should be regular and symmetrical
in plan and elevation to minimize
torsion effects. Avoid U, L, Y
shapes as they increase stress
concentration and damage risk at
corners. Simple, symmetrical
configurations reduce torsional
impact and ensure structural
integrity.

2. Wall Distribution: More-or-less
uniform wall cross-sectional area in
both the direction in plan of a
CM building will ensure adequate
shear resistance of masonry walls.

3. Plan layout should be such that
walls are symmetrical and rest in
vertical continuity.

7.4.



• dksbZ Hkh bekjr mldh pkSM+kbZ dh rqyuk esa cgqr yach ugha gksuh pkfg,A

• fofHkUu [kaMksa ds chp varjky çnku djds NksVs [kaMksa esa ,d cM+h bekjr dk fuekZ.k djuk csgrj gS

• lefer :i ls fMtkbu dh xbZ bekjr Hkwdai ds nkSjku csgrj çn'kZu djrh gSA

• ,d bekjr {kSfrt vkSj Å/okZ/kj nksuksa fn'kkvksa esa lefer gksuh pkfg,A

चित्र 7.4. योजनाओं में l/w का अनुपात चित्र 7.5.योजनाओं में चनरंतरता चित्र 7.6. खुलने का स्थान

अत्यचधक लम्बी इमारत

लंबाई-िौडाई अनुपात 4 से कम
ऊध्वााधर सतत दीवार

ऊध्वााधर असंतत दीवार उद्घाटन का खराब स्थान

पखडहकयों का अच्छा स्थान



• A building should not be too long compared to its width.
• It is better to construct a large building in smaller sections by providing gaps between different sections
• A symmetrically designed building performs better during an earthquake. 
• A building must be symmetrical  in both horizontal and vertical directions.

Fig.7.4. Ratio of l/w in plans Fig.7.5.Continuity in plans Fig.7.6. Opening location 



• tSlk fd igys crk;k x;k gS] lHkh fpukbZ iSuyksa dks VkbZ dkWye ds vkjlhlh esa tkdj vkjlhlh VkbZ

dkWye ls tksM++k tkuk pkfg,A

• njokts vkSj f[kM+dh dh pkSM+kbZ NksVh gksuh pkfg,A

• fpukbZ esa dksbZ Hkh nks njokts ;k f[kM+fd;ka de ls de 600mm dh nwjh ij gksuh pkfg,A nhokjksa esa

njokts vkSj f[kM+fd;ka vkjlhlh ds 75mm eksVs cSaM }kjk etcwr fd, x, gSaA ;s cSaM vkjlhlh fly vkSj

fyaVsy cSaM ls tqM+s gq, gSaA

• वेल्डेड स्टील के दरवाजे और पखडकी के
फे्रम 40x40x5mm आकार के स्टील
सेक्शन से बने िोते िैं, पजनमें िारों तरफ
िोल्डफास्ट िोते िैं।

• इन्िें चिनाई काया के दौरान एम20 गे्रड
कंक्रीट का उपयोग करके दीवारों में लगाया
जाता िै।

• चनिले और ऊपरी िोल्डफ़ास्ट को प्लंथ,

चसल और चलंटेल बैंड के आरसीसी में
एम्बेड हकया गया िै।

• यि प्रहक्रया दीवारों में दरवाजे और पखडकी
के कटआउट को मजबूत करती िै।

चित्र 7.7. उद्घाटन हडजाइनमें अभ्यास

क) अत्यचधकलंबी पखडकी

0

ख) पखडकी की उचितलंबाई

चित्र 7.8. ववंडो फे्रम हफपक्संग



• All masonry panels must be attached to RCC tie columns by toothing going into the RCC of tie columns as detailed 
earlier

• The door and window openings should be small and separated by at least 600 mm of masonry.
• The door and window openings should be strengthened by 75 mm thick RCC bands cast around the openings and 

attached to the RCC sill and lintel bands as shown earlier.

Welded steel door and window
frames are made of 40x40x5mm
size steel sections, with holdfasts
on all the four sides. These are
fixed during the masonry work in
to the walls using M20 grade
concrete and embedded in to
the RCC of plinth, sill and lintel
bands. This process strengthens
the door and window openings.

Fig.7.7. Practices in opening design 

a) Excessively long opening 
b) Proper length of opening 

Fig.7.8. Window frame fixing 

0



8 vuqyXud

vxys dqN iUuksa esa os ;kstuk,¡ gSa tks lq/kkj ds fy, lh,lvkbZvkj&lhchvkjvkbZ dks çnku dh xbZ FkhaA fuEufyf[kr fcanq

;kstukvksa esa fd, x, lq/kkjksa dh vko';drk dks n'kkZrs gSaA

1- laof/kZr lajpukRed v[kaMrk% ljdkjh bekjrksa dks izk;% vk/kqfud Hkwdaih; dksMksa dks iwjk djus ds fy,

jsVªksfQV djus dh vko';drk gksrh gS] rkfd ;g lqfuf'pr gks lds fd os Hkwdaih; cyksa dk lkeuk dj ldsaA

blesa <gus ls cpkus ds fy, lajpukRed rRoksa dks etcwr djuk 'kkfey gSA

2- csgrj fnu dk çdk'k% fnu ds çdk'k ds fy, [kqys LFkkuksa dks c<+kus ls u dsoy ÅtkZ dh [kir de gksrh

gS] cfYd Hkwdai ds nkSjku fctyh dVkSrh dh fLFkfr esa çk—frd çdk'k miyC/k gksus ls fuokfl;ksa dh lqj{kk Hkh

c<+rh gSA

3- vuqdwfyr fIyaFk {ks=% fIyaFk {ks= dks lek;ksftr djus ls bekjr ds Hkkj dks vf/kd leku :i ls forfjr

djus esa enn feyrh gS] ftlls Hkwdaih; ?kVukvksa ds nkSjku lajpukRed foQyrk dk [krjk de gks tkrk gSA

4- dksMy çko/kkuksa dk ikyu% lajpukRed ?kVdksa dh nwjh vkSj vkdkj dksMy çko/kkuksa ds vuq:i lqfuf'pr djus

ls LFkkfir lqj{kk ekudksa dk ikyu djds Hkwdai ds f[kykQ bekjr dh rU;drk esa lq/kkj gksrk gSA

5- ifjlapj.k esa lq/kkj% ifjlapj.k laca/kh leL;kvksa dks Bhd djuk] tSls fd Li"V ekxZ lqfuf'pr djuk] Hkwdai

ds nkSjku vkSj mlds ckn yksxksa dh lqjf{kr vkSj dq'ky vkoktkgh ds fy, egRoiw.kZ gSA

6- ifjc) fpukbZ dks 'kkfey djuk% fMtkbu esa lhfer fpukbZ dk mi;ksx djus ls Hkou dh yphykiu vkSj

etcwrh c<+ tkrh gS] ftlls ;g Hkwdaih; ÅtkZ dks vo'kksf"kr djus vkSj u"V djus esa vf/kd l{ke gks tkrk gSA

7- yksM iFk fujarjrk ds fy, jsVªksfQfVax% lq/kkjksa esa fujarj yksM iFk lqfuf'pr djuk 'kkfey gks ldrk gS] rkfd

Hkwdaih; cyksa dks LFkkuh; foQyrkvksa ds fcuk Hkou ds ek/;e ls çHkkoh <ax ls çsf"kr fd;k tk ldsA

8- xSj&lajpukRed rRoksa dks mUur djuk% xSj&lajpukRed ?kVdksa] tSls foHkktu nhokjksa vkSj Nrksa ds fMtkbu dks

mUur djus ls Hkwdai ds nkSjku pksV yxus ;k #dkoV iSnk gksus ls cpk tk ldrk gSA

9- uhao dks etcwr djuk% Hkou dh uhao dks etcwr djus ls lajpuk dks fLFkj djus vkSj Hkwdaih; xfrfof/k ds

nkSjku foHksnd fuiVku ;k foQyrk dks jksdus esa enn feyrh gSA

10- mUur lkefxz;ksa dk ç;ksx% Hkwdaih; 'kfä;ksa dks vo'kksf"kr djus vkSj mudk lkeuk djus ds fy, csgrj

vuqdwy vk/kqfud fuekZ.k lkefxz;ksa dks 'kkfey djus ls ljdkjh Hkouksa dh Hkwdai çfrjks/kd {kerk esa mYys[kuh;

lq/kkj gks ldrk gSA

8.1. ekStwnk ;kstuk,¡ vkSj lq/kkj



ANNEXURE

8.1. Existing Plans and Improvisations 

The next few pages contain the plans that were provided to CSIR – CBRI for improvisation. The following points illustrate 
the need of improvements that were done to the plans.  

1. Enhanced Structural Integrity: Government buildings often need to be retrofitted to meet modern seismic codes,
ensuring they can withstand earthquake forces. This involves reinforcing structural elements to prevent collapse.
2. Improved Daylighting: Increasing openings for daylighting not only reduces energy consumption but also enhances
the safety of occupants by providing natural light in case of power outages during earthquakes.
3. Optimized Plinth Area: Adjusting the plinth area helps distribute the building's load more evenly, reducing the risk of
structural failure during seismic events.
4. Adherence to Codal Provisions: Ensuring distances and sizes of structural components adhere to codal provisions
improves the building’s resilience against earthquakes by following established safety standards.
5. Circulation Improvements: Fixing issues in circulation, such as ensuring clear routes, is critical for the safe and
efficient movement of people during and after an earthquake.
6. Incorporating Confined Masonry: Using confined masonry in design enhances the ductility and strength of the
building, making it more capable of absorbing and dissipating seismic energy.
7. Retrofitting for Load Path Continuity: Improvisations may include ensuring continuous load paths so that seismic
forces are effectively transmitted through the building without causing localized failures.
8. Upgrading Non-Structural Elements: Enhancing the design of non-structural components, such as partition walls and
ceilings, prevents them from causing injuries or blockages during an earthquake.
9. Foundation Strengthening: Reinforcing the building’s foundation helps in stabilizing the structure and preventing
differential settlement or failure during seismic activity.
10. Use of Advanced Materials: Incorporating modern construction materials that are better suited to absorb and
withstand seismic forces can significantly improve the earthquake resistance of government buildings.
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