




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

;g g"kZ dk fo"k; 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 vkink&çfrjks/kh

fuekZ.k ij “dop” iqfLrdk dk çdk'ku fd;k tk jgk gSA

fgekpy çns'k tSls igkM+h jkT; esa fVdkÅ vkSj lLrh vkink çfrjks/kh rduhd ls

Hkouksa ds fuekZ.k dks c<+kok nsus ds mís'; ls ;g ,d ljkguh; ç;kl gSA çns'k dh

HkkSxksfyd ifjfLFkfr;ksa dks ns[krs gq, ;gka çk—frd vkinkvksa dh laHkkouk,a ges'kk

cuh jgrh gS] blfy, ;g vko';d gS fd ge vkink çfrjks/kh rduhdsa viukdj

,sls Hkou cuk,a] tks lqjf{kr] fVdkÅ vkSj lHkh ds fy, lqyHk gksa] ftlls çns'k ds

yksxksa dk Hkfo"; mTToy vkSj lqjf{kr lqfuf'pr gks ldsA

eSa vk'kk djrk gwaW fd ;g iqfLrdk gekjs ifjokjksa vkSj leqnk;ksa dh j{kk djus okyh

fdQk;rh lajpukvksa ds fuekZ.k dks l'kä ,oa O;kogkfjd cukus ds fy, ekxZn'kZu

çnku djsxhA

“dop” iqfLrdk ds lQy çdk'ku ds fy, esjh gkfnZd 'kqHkdkeuk,aA

lq[kfoUnj flag lqD[kw



eq>s ;g tkudj gkfnZd çlUurk gS fd fgekpy çns'k jkT; vkink çca/ku çkf/kdj.k

fVdkÅ vkSj fdQk;rh vkink&jks/kh vkokl fuekZ.k ls tqM+h egRoiw.kZ tkudkjh “dop”
iqLrd ds :i esa gekjs le{k ys dj vk;k gSA

fgekpy dh çk—frd vkinkvksa ds çfr laosnu'khyrk dks /;ku esa j[krs gq, bl

HkkSxksfyd {ks= esa vkink çfrjks/kh Hkou fuekZ.k ds mPp ekudksa dks viukuk vko';d

gSA bl iqLrd esa fo"k; fo'ks"kKksa }kjk nh x;h tkudkjh vkSj fn'kk&funsZ'kksa dks viukrs

gq, fd;s x, fuekZ.k gekjs ifjokj dh lqj{kk dks Hkh lqfuf'pr djsaxsA fiNys o"kZ vk;h

çk—frd vkink vkSj blls gq, tku&eky ds uqDlku us gesa ;g iwoZ esa fuekZ.k ds

fy, viuk;h tkus okyh çfØ;k ij iqufoZpkj djus ij etcwj fd;k gSA vkinkvksa dh

c<+rh la[;k dks ns[krs gq, Hkouksa dh lqj{kk vkSj fLFkjrk dks çkFkfedrk nsuk vfuok;Z

gSA

“dop” esa çLrqr vkokl lEcU/kh rduhdsa lLrk vkSj lqjf{kr Hkou fuekZ.k ij dsafær

gSaA ;g vkink çfrjks/kh vkokl fuekZ.k ds fn'kk esa ,d vkn'kZ ekxZn'kZd ds :i esa

dk;Z djsxhA vkokl ds :i esa lHkh ds fy, çk—frd vkink dh –f"V ls ,d lqjf{kr

Hkfo"; lqfuf'pr djus ds fy, gesa lkewfgd :i ls bu fVdkÅ ç.kkfy;ksa dks viukus

dh vko';drk gSA

“dop” esa lk>k dh xbZ O;kogkfjd tkudkjh ds fy, jkT; vkink çca/ku çkf/kdj.k

vkSj fo"k; fo'ks"kK c/kkbZ dh ik= gSA

eSa vk'kk djrk gw¡ fd bl iqLrd esa çLrqr tkudkjh ls ge u dsoy ?kjksa dks lqjf{kr

vkSj fVdkÅ cukus dh fn'kk esa vkxs c<+saxs cfYd fodkl vkSj fLFkjrk dks Hkh c<+kok

nsaxsA

txr flag usxh

lans‘k



lans‘k

eq>s “dop” is'k djrs gq, [kq'kh gks jgh gS] tks fo'ks"k :i ls gekjs xzkeh.k leqnk;ksa

ds fy, cuk;h x;h ,d vHkwriwoZ ekxZnf'kZdk gSA ;g iqLrd mi;ksxh] fVdkÅ vkSj

vkink&jks/kh vkokl ds fuekZ.k ds fy, vkids ekxZn'kZd ds :i esa dk;Z djrh gSA

çk—frd vkinkvksa dh c<+rh leL;k ds lkFk] ;g lqfuf'pr djuk igys ls dgha

vf/kd egRoiw.kZ gks x;k gS fd gekjs Hkou bu pqukSfr;ksa dk lkeuk dj ldsaA

“dop” ekxZnf'kZdk fp=.k ds ek/;e ls fuekZ.k çfØ;k dks ljy cukrk gS] ftlls

;g rduhdh Kku dh ijokg fd, fcuk lHkh ds fy, lqyHk gks tkrk gSA ;g

ekxZnf'kZdk vke vkneh ds fy;s Hkouksa ds fuek.kZ esa ekxZn'kZu çnku djrk gSA

gekjk y{; vkidks ,sls Hkou cukus ds fy, l'kä cukuk gS tks u dsoy lqjf{kr

gksa cfYd i;kZoj.k dh –f"V ls fVdkÅ vkSj vkfFkZd :i ls O;ogkfjd Hkh gksaA

LFkkuh; lkefxz;ksa vkSj rjhdksa dk mi;ksx djds] ge vius lqanj jkT; ds vf}rh;

pfj= dks lajf{kr djrs gq, uE; fuekZ.k dj ldrs gSaA

eSa vki lHkh dks vius vkokl fuekZ.k ds fy;s “dop” dk mi;ksx djus ds fy,

çksRlkfgr djrk gwaA vkb, ge lc feydj ,d etcwr] lqjf{kr fgekpy çns'k dk

fuekZ.k djsaA

vfu:) flag



eSa cgqr xoZ vkSj vk'kk ds lkFk “dop” dk ifjp; ns jgk gw¡] tks gekjs [kwclwjr jkT;

esa vkink&çfrjks/kh Hkouks ds fuekZ.k ds fy, lefiZr ,d vxz.kh ekxZnf'kZdk gSA ;g

igy gekjs xzkeh.k leqnk;ksa dh lqj{kk vkSj dY;k.k lqfuf'pr djus ds fy, gekjh

çfrc)rk dks js[kkafdr djrh gSA

dop dk eq[; mís'; ,d O;kid lalk/ku çnku djuk gS tks gekjs ukxfjdksa dks

çk—frd vkinkvksa }kjk mRiUu pqukSfr;ksa dk lkeuk djus esa l{ke ?kjksa ds fuekZ.k

gsrq vko';d Kku vkSj midj.kksa ls l'kä cukrk gSA ;g iqLrd gekjs fy, fVdkÅ

vkSj lqjf{kr Hkouksa ds fuekZ.k ds fy, ,d egRoiw.kZ ekxZnf'kZdk ds :i esa dk;Z

djsxh] tks fo'ks"k :i ls gekjs {ks= dh vuwBh HkkSxksfyd fLFkfr;ksa ds vuq:i gSA

blds vykok] ge xzkeh.k {ks=ksa esa dkS'ky fodkl ds egRo dks igpkurs gSaA dop dks

u dsoy ekxZn'kZu ds fy, cfYd gekjs LFkkuh; dkjhxjksa vkSj fcYMjksa dks mUur

çf'k{k.k vkSj çxfr ds volj çnku djds muds mRFkku ds fy, Hkh fMtkbu fd;k

x;k gSA ;g lqfuf'pr djsxk fd gekjs fuekZ.k dk;Zcy uohure ekudksa vkSj çFkkvksa

dks ykxw djus ds fy, vPNh rjg ls lqlfTtr gS] ftlls gekjs jkT; esa vkokl dh

lexz xq.koÙkk esa o`f) gksxhA

eSa lHkh dks bl vewY; ekxZnf'kZdk dk mi;ksx djds ,sls Hkouksa dks cukus ds fy,

çksRlkfgr djrk gw¡ tks ç—fr dh çfrdwyrkvksa ds f[kykQ etcwrh ls [kM+s gksaA vkb,

ge lc feydj ,d lqjf{kr fgekpy çns'k cuk,¡A

lans‘k



fgekpy çns'k ds fç; ukxfjdks]

eq>s “dop” ds 'kqHkkjEHk dh ?kks"k.kk djrs gq, [kq'kh gks jgh gS] ;g ,d vHkwriwoZ

ekxZnf'kZdk gS tks gekjs jkT; esa vkink&çfrjks/kh Hkouksa ds fuekZ.k dh fn'kk esa ,d

egRoiw.kZ dne gSA ;g iqLrd çk—frd vkinkvksa ds çHkkoksa ls thou vkSj laifÙk;ksa dh

lqj{kk ds fy, gekjs leiZ.k dks n'kkZrh gSA

“dop” dk çkFkfed mís'; vkidks etcwr vkSj lqjf{kr Hk;uksa ds fuekZ.k ds fy, ,d

O;kid vkSj O;kogkfjd ekxZn'kZu çnku djuk gSA geus vius i;kZoj.k dh fof'k"V

vko';drkvksa dks iwjk djus ds fy, “dop” dks lko/kkuhiwoZd rS;kj fd;k gS] rkfd

çR;sd fuekZ.k gekjh çfrdwy HkkSxksfyd fLFkfr;ksa }kjk mRiUu pqukSfr;ksa dk lkeuk djus

esa l{ke jgsA fuekZ.k esa xq.koÙkk loksZifj gS] vkSj “dop” mPp Js.kh dh lkexzh vkSj

mUur rduhdksa ds mi;ksx ij tksj nsrk gSA csgrj fuekZ.k ekudksa ij /;ku nsrs gq, ;g

iqLrd u dsoy Hkouksa ds LFkkf;Ro dks c<+krk gS cfYd lHkh fuokfl;ksa ds fy, thou dh

mPp xq.koÙkk esa Hkh ;ksxnku nsrk gSA

blds vykok] dkS'ky fodkl ds egRo dks igpkurs gq,] geus vius ykHkkfFkZ;ksa ds dkS'ky

dks mUur djus ds mís'; ls ekxZnf'kZdk esa ekWM;wy lfEefyr fd, gSaA LFkkuh; fcYMjksa

vkSj dkjhxjksa dks vk/kqfud rduhdksa vkSj Kku ls l'kä cukdj] ge mR—"Vrk vkSj

vkRefuHkZjrk dh laL—fr dks c<+kok ns jgs gSaA

gekjh çfrc)rk flQZ ekxZn'kZu rd gh lhfer ugha gSA ge fuekZ.kfof/k;ksa dks c<+kdj

;g lqfuf'pr djuk pkgrs gS fd fgekpy çns'k ds xzkeh.k Hkkxksa esa jgus okys yksxks dks

lqjf{kr Hkou fuekZ.k esa n{krk çkIr gks ldsA eSa vki lHkh dks bl iqLrd dks viukus

ds fy, çksRlkfgr djrk gw¡ rkfd ge ,d csgrj vkSj lqjf{kr fgekpy çns'k dh fn'kk esa

feydj dke dj ldsaA

vksadkj pan 'kekZ ¼vkbZ- ,- ,l-½

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

lans‘k



fç; fuokfl;ks]

eq>s gekjs [kwclwjr jkT; fgekpy çns'k esa fVdkÅ vkSj fdQk;rh vkink çfrjks/kh

vkokl dks c<+kok nsus ds fy, lefiZr ,d egRoiw.kZ lalk/ku “dop” is'k djrs gq,

[kq'kh gks jgh gSA pwafd ge çk—frd vkinkvksa ls c<+rh pqukSfr;ksa dk lkeuk dj jgs gSa]

blfy, ;g t:jh gS fd ge ,sls ?kj cukus dks çkFkfedrk nsa tks lHkh ds fy, lqyHk

gksus ds lkFk&lkFk bu [krjksa dk lkeuk Hkh dj ldsA

“dop” Hkou cukus ds bPNqd O;fä;ksa vkSj ifjokjksa ds fy, ,d O;kid ekxZnf'kZdk ds

:i esa dk;Z djrk gSA ;g gekjh HkkSxksfyd vkSj tyok;q ifjfLFkfr;ksa ds vuq:i

O;kogkfjd rduhd vkSj uohu fMtkbu çnku djrk gSA bl iqLrd esa lk>k dh x;h

tkudkjh ls ge ;g lqfuf'pr dj ldrs gSa fd gekjs ?kj u dsoy vkJ; çnku djsa

cfYd gedks lqjf{kr Hkh j[ksaA eSa vkils “dop” esa çLrqr var–Zf"V vkSj rduhdksa dks

viukus dk vkxzg djrk gw¡A ge lc feydj viuh Hkkoh ihf<+;ksa ds fy, ,d lqjf{kr

,oa vf/kd fVdkÅ Hkfo"; dk fuekZ.k dj ldrs gSa

jkts'k ‘kekZ ¼vkbZ- ,- ,l-½

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

lans‘k



fç; lEekfur fuokfl;ks]

eSa cgqr xoZ vkSj mRlkg ds lkFk vkids le{k “dop” iqfLrdk dks çLrqr dj jgk

gw¡ ftldk mís'; iwjs fgekpy çns'k esa vkink&jks/kh ?kjksa ds fuekZ.k esa Økafr ykuk gSA

;g ekxZnf'kZdk gekjs jkT; dh çk—frd vkinkvksa ds çfr rS;kjh vkSj çfrfØ;k dks

c<+kus ds fy, rS;kj dh x;h ,d egRoiw.kZ iqLrd gSA

“dop” dks ykus ds ihNs eq[; mís'; lqj{kk dks gekjh loksZPp çkFkfedrk cukuk gSA

HkwdEijks/kh Hkouksa ds fuekZ.k ds fy, foLr`r funsZ'k vkSj loksZÙke vH;kl çnku djds]

ge vius leqnk;ksa dks çk—frd vkinkvksa ds fouk'kdkjh çHkkoksa ls cpkus ds fy,

lfØ; mik; dj ldrs gSaA ekxZnf'kZdk gekjh vuwBh HkkSxksfyd fLFkfr;ksa ds vuq:i

O;kogkfjd lykg çnku djrh gS rFkk ;g lqfuf'pr djrh gS fd lqj{kk gj fuekZ.k

ifj;kstuk esa lgt :i ls 'kkfey gksA

blds vykok] “dop” gekjs ykHkkfFkZ;ksa] fo'ks"k :i ls xzkeh.k {ks=ksa esa dkS'kyrk ds

egRoiw.kZ igywvksa dks lacksf/kr djrh gSA ekxZnf'kZdk esa LFkkuh; fcYMjksa vkSj dkjhxjksa

ds dkS'ky dks c<+kus ds fy, ewY;oku çf'k{k.k lalk/ku 'kkfey gSaA

bu fof/k;ksa dks lfEefyr djds] ge u dsoy O;fäxr Hkouksa esa lq/kkj dj ldrs

gSa] cfYd gekjs jkT; dh lexz 'kfä vkSj le`f) esa Hkh ;ksxnku ns ldrs gSaA eSa

lHkh xzkeh.k okfl;ksa dk vkºoku djrk gw¡ fd bl iqLrd esa fn, x;s lqj{kk mik;ksa

dk mi;ksx djsa rkfd ge ,d lqjf{kr o mUur çns'k ds Hkfo"; ds fuekZ.k esa

;ksxnku dj ldsaA

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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fgekpy çns'k ds fç; fuokfl;ksa]

eSa cgqr [kq'kh vkSj mRlqdrk ds lkFk “dop” dks is'k dj jgk gw¡] tks vkids jkT;

esa vkink&çfrjks/kh Hkouksaa ds fuekZ.k dks c<+kus ds fy, rS;kj dh xbZ ekxZnf’kZdk gSA

lh,lvkbZvkj&lhchvkjvkbZ ds funs'kd ds :i esa] eq>s ,d lqjf{kr vkSj vkinkjks/kh

fgekpy çns'k cukus dh fn'kk esa bl egRoiw.kZ ;ksxnku dks çLrqr djus ij xoZ

gSA

“dop” vius O;kid vkSj lqyHk –f"Vdks.k ds lkFk vkids lEeq[k izLrqr gSA bl

ekxZnf’kZdk dks izLrqr djus dk gekjk mís'; fuekZ.k çFkkvksa ij egRoiw.kZ tkudkjh

nsdj bl rjg ls çlkfjr djuk gS tks lHkh ds fy, Li"V] O;kogkfjd vkSj

mi;ksxh gksA ekxZnf’kZdk esa ,sls Hkouksaa ds fuekZ.k ls lacaf/kr vko';d fo"k;ksa dks

'kkfey fd;k x;k gS tks igkM+h vkSj eSnkuh nksuksa {ks=ksa dh izkd`frd vkinkvksa dk

lkeuk djus esa l{ke gSaA

“dop” dk çkFkfed mís'; fuekZ.k fof/k;ksa esa lqj{kk dks lcls vkxs j[kuk gSA geus

mPp xq.koÙkk okyh fuekZ.k rduhdksa vkSj lkefxz;ksa ij /;ku dsafær djrs gq,

loksZÙke fof/k;ks dk lko/kkuhiwoZd fooj.k fn;k gS] tks Hkouksa ds LFkkf;Ro vkSj

lqj{kk dks lqfuf'pr djrs gSaA

blds vfrfjä] ekxZnf’kZdk xzkeh.k {ks=ksa esa ykHkkfFkZ;ksa ds chp dkS'ky fodkl dh

vko';drk dks egRo nsrh gSA çf'k{k.k lalk/ku vkSj foLr`r funsZ'k çnku djds]

“dop” LFkkuh; fcYMjksa vkSj dkjhxjksa dks l'kä cukus dk ç;kl djsxk] mUgsa

uohure Kku vkSj dkS'ky iznku djsxkA

eSa vki lHkh dks “dop” ls Kku vftZr djus vkSj mldk mi;ksx djus ds fy,

çksRlkfgr djrk gwaW D;ksafd ge ,d vf/kd lqjf{kr Hkfo"; dh fn'kk esa feydj

dke djrs gSaA

çks- çnhi dqekj jeupkjyk

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

lans‘k
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oSf’od tyok;q ifjorZu ds dkj.k bl lnh esa lqjf{kr vkSj fVdkÅ fuekZ.k rduhdksa dk egRo vkSj Hkh vf/kd c<+ x;k gSA bUgh

leL;kvksa ls fuiVus ds fy, “dop” dk vkxeu fgekpy çns'k ds xzkeh.k {ks=kas ds fy, ,d egRoiw.kZ igy gksxhA ;g iqLrd jkT;

ljdkj rFkk lh,lvkbZvkj& dsaæh; Hkou vuqla/kku laLFkku ¼lhchvkjvkbZ½ }kjk izns’k fuokfl;kssa dks lqjf{kr vkSj fVdkÅ Hkouksaa ds

fuekZ.k ds fy, vko';d Kku ls l'kä cukus ds fy, fd, x, Bksl ç;kl dk çrhd gSA

“dop” dh ;k=k lh,lvkbZvkj& lhchvkjvkbZ }kjk fd, x, ,d xgu v/;;u ls 'kq: gqbZ] ftldk mn~ns’; fgekpy çns'k ds

vf}rh; okLrqf'kYi vkSj lajpukRed ifjp; dks izLrqr djuk FkkA jkT; dh HkkSxksfyd vkSj i;kZoj.kh; izfrdwyrkvksaa dks le>uk]

bldh fofo/k vkinkvksa dk lkeuk djus ds fy, fuekZ.k fof/k;ksa dks rS;kj djus esa egRoiw.kZ FkkA lh,lvkbZvkj& lhchvkjvkbZ ds

O;kid 'kks/k vkSj muds ifj.kkeksa ds iz;ksx us bl O;kid ekxZnf'kZdk dks tUe fn;k gS] tks fuekZ.k lqj{kk vkSj xq.koÙkk dks c<+kus ds

fy, muds leiZ.k dk çek.k gSA

;g ç;kl jkT; ljdkj ds lfØ; vkSj nwjn'khZ –f"Vdks.k dks n'kkZrk gS] ftlus vius ukxfjdksa dh lqj{kk lqfuf'pr djus ds fy,

vVwV çfrc)rk fn[kkbZ gSA “dop” 'kq: djus dh ljdkj dh igy vkink&çfrjks/kh Hkouksaa dh rRdky vko';drk dks /;ku es j[krs

gq, gSA lh,lvkbZvkj& lhchvkjvkbZ dh fo'ks"kK lksp dks LFkkuh; Kku vkSj fof/k;ksa ds lkFk lfEefyr djds] ;g iqLrd fuekZ.k esa

'kkfey lHkh yksxksa ds fy, ,d O;kogkfjd lalk/ku ds :i esa dke djus ds mn~ns’; ls rS;kj dh xbZ gSA

“dop” esa 'kkfey fd, x, lko/kkuhiwoZd ç;kl bl igy dh lg;ksxh Hkkouk dks js[kkafdr djrs gSaA tks u dsoy lkSan;Z dh –f"V ls

euHkkou gks cfYd fgekpy çns'k ds fy, vf}rh; çk—frd vkinkvksa dk lkeuk djus esa Hkh l{ke gks tSls&tSls vki bl iqLrd

ds iUuksa dks iyVsaxs] vkidks lqjf{kr vkSj xq.koÙkkiw.kZ fuekZ.k fof/k;ksa ds ek/;e ls tkudkjh dk [ktkuk feysxkA “dop” dsoy ,d

iqLrd ugha gS] ;g Kku vkSj lqj{kk dk ,d egRoiw.kZ nLrkost gS] ftls ;g lqfuf'pr djus ds fy, rS;kj fd;k x;k gS ftlls

jkT; esa cuk;k x;k gj Hkou le; vkSj izkd`frd vkinkvksa ds f[kykQ lqjf{kr cuk jgsA eSa dkeuk djrk gwaW fd ;g iqLrd

lqjf{kr Hkouksa ds fuekZ.k rFkk fgekpy çns'k esa lqjf{kr vkSj uE; fuekZ.k dh laL—fr dks c<+kok nsus esa ehy ds iRFkj dk dke

djsA

lqjsUnz usxh

eq[; oSKkfud

lh,lvkbZvkj&lhchvkjvkbZ] :M+dhA

çLrkouk



“dop” & 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 vkokl çkS|ksfxfd;ksa ds {ks= esa vuqla/kku

,oa fodkl ç;klksa vkSj O;kid fuekZ.k vuqHko dk la;qä ifj.kke gSA Hkkjr 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 vkokl 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 }kjk dh xbZ Fkh] gekjh iwjh Vhe 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 gw¡A

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

lgk;dksa dh iwjh Vhe] fo'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 MkW‚ ,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 gWwaA 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

MkW0 vt; pkSjfl;k

eq[; oSKkfud

lh,lvkbZvkj&lhchvkjvkbZ] :M+dh

vfHkLohd`fr
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vFkZO;oLFkk

lqj{kk

dk;Z{kerk

oguh;rk

lkSanZ;’kkL=++

ge mEehn djrs gSa fd fgekpy izns’k dk tu &leqnk;] vkxs

iUuksa esa fn, x, fn’kkfunsZ’kksa dk ikyu djrs gq, vius vki

dks vf/kd lqjf{kr] vkjkenk;d vkSj viuh ijaijkvksa ds djhc

eglwl djsxkA
fp= 1-1-1- iqLrd ds fl)kar

fgeky; dh xksn esa [kqclwjr txg fgekpy izns’k esa vkink

izfrjks/kh ?kj cukus ds bPNqd O;fDrxr ?kj fuekZrkvksa ds fy,

dop ,d vPNh ekxZnf’kZdk gSA fgekpy {ks+= esa vDlj Hkwadi]

HkwL[kyu vkSj ck<+ vkrh jgrh gSA tks fMtkbu ugha fd;s x,

yksxksa ds ?kjksa esa rckgh ykrh jgrh gSaA ,slh fouk’kdkjh ‘kfDr;kssa

dk lkeuk djus ds fy, ßdopÞA yksxksa dks vius ifjokj ds

fy, ,d etcwr vkSj lqjf{kr ?kj cukus ds iz;kl esa dne nj

dne ekxZn’kZu djus ds fy, ,d jkg gSA

dop gesa Hkou fuekZ.k ds fy, lqjf{kr LFkku dk p;u rFkk

Hkou fuekZ.k ds fofHkUu pj.kksa esa D;k djuk gS vkSj D;k ugha

djuk gSa blds ckjs esa crkrk gSA ;g gekjs Hkfo”; dh

ikfjokfjd t:jrksa dks iwjk djus ds fy,] foLrkfjr gks ldus

okys ,d lqjf{kr] fVdkÅ] ykxr izHkkoh vkSj vkjkenk;d ?kj

cukus esa enn djrk gSA

ßdopÞ u dsoy vkids ?kj esa lqj{kk vkSj ykxr de djus esa

vkidk ekxZn’kZu djrk gS] cfYd ;g Hkh ekxZn’kZu djrk gS fd

vki LFkkuh; :Ik ls miyC/k lkefxz;ksa dk oSKkfud rjhds ls

mi;ksx dSls dj ldrs gSa vkSj vius u, ?kj esa LFkkuh; dyk

vkSj okLrqdyk dks dSls cuk, j[k ldrs gSaA

ßdopÞ ds fuEu ik¡p izeq[k fla)kr esa dk;Z

1 ifjp;

1.1 ekxZnf'kZdk ds ckjs esa

1



“Kawach" is a guide for individual house builders willing to
construct disaster resistant houses in Himachal Pradesh, a
beautiful place in the lap of the Himalayas. This region is
frequently visited by earthquakes, landslides, and floods that
bring havoc to individual houses not designed to withstand
such destructive forces. “Kawach" is a road map to guide
people step by step in their effort towards making a sturdy and
safe house for their family. It talks about how to select a safe
site for construction and what to do and what not to do at
different stages of construction to build a safe, durable, cost
efficient and comfortable house that can grow to meet your
future family needs.

“Kawach" not only guides you in building safety and economy
into your house, but it also guides how you can use locally
available materials in a scientific manner and maintain local
art and architecture in your new house.

The book works on five key principles given below:

Economy

Safety 

Functionality
Sustainability 

Aesthetics

We expect that the communities in Himachal Pradesh will
feel safer, more comfortable and still close to their traditions
by following the guidelines provided in the following pages.

Fig.1.1.1. Principles for the book 

1 INTRODUCTION

1.1 About the Document
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fgekpy çns'k ,d ,slk jkT; gS tgka vDlj

fofHkUu çdkj dh vkink,a vkrh jgrh gSa] tks

lky&nj&lky gtkjksa yksxksa ds thou dks cqjh rjg

çHkkfor djrh gSaA ,d çdkj dh fouk'kdkjh ?kVuk

nwljs çdkj dh ?kVuk dks izHkkfor dj ldrh gS

tks fLFkfr dks vkSj vf/kd tfVy cuk nsrh gSA

ck<+

ck<+

Hkwdai

ikuh dh ck<+

HkwL[kyu

dkj.k gks ldrk

gS

HkwL[kyu

HkwL[kyu

blfy, fdlh {ks= ds laHkkfor fouk'k dks le>uk vkSj

lqjf{kr jgus dk okrkoj.k fodflr djus ds fy,

mi;qä çkS|ksfxfd;ksa dh igpku djuk vkSj mUgsa ykxw

djuk vko';d gSA

lqjf{kr fuekZ.k LFky ds vykok] vkink çfrjks/kh fuekZ.k Hkh

egRoiw.kZ gSA

detksj Hkouksa ls [krjk

D;k gS\

,d ?kj dks D;k etcwr

cukrk gS\

1.2 ekxZnf'kZdk dh vko';drk

fgekpy çns'k esa ikjaifjd

?kj] tks ydM+h ds MaMksa ls

ca/ks ugha gksrs gSa] ¼vFkkZr~

dkBdquh /kTth fnokjh ds

vykok½ HkwdEi] gokvksa]

Hkkjh cQZckjh vkfn dh

fouk'kdkjh 'kfä;ksa dk

fojks/k ugha dj ldrs gSa]

ftlls ekuo thou vkSj

laifÙk dks yxkrkj [krjk

jgrk gSA

dkj.k gks ldrk

gS

dkj.k gks ldrk

gS

ekuo

thou

laifÙk

bekjrh

lkexzh

fuekZ.k xq.koÙkk

vkink çfrjks/k
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Himachal Pradesh is a state that is frequently visited
by various types of disasters badly affecting the lives
of thousands of people year after year. One type of a
disastrous event may trigger another type of event
further complicating the situation.

Floods

Floods

Can lead to

Earthquakes

Floods

Landslides

Can lead to

Can lead to

Landslides

Landslides

It is therefore necessary to understand vulnerability of an
area and to identify and implement appropriate
technologies to develop a safer living environment.

Besides a safe construction site, it is also important to construct a
disaster resistant house.

What is the risk of a 

weak house on?

What makes a house 

strong?

1.2 Need Of The Document

In Himachal Pradesh,
traditional houses that are
not bound by timber batons
(as in Kathkuni/ Dhajji
Diwari) cannot resist
destructive forces of
Earthquakes, winds, heavy
snowfall, etc, putting human
life and property to risk.
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{ks= dh igpku
LFky dk p;u

o vkdyu

LFky fodkl

faufnZ"V

fn'kkfunsZ'kksa ds 

vuqlkj uD'kk

rS;kj djsa

dk;ZLFky ij

dke dh rS;kjh

lkexzh dk

p;u

fooj.k le>sa
dk;Z dh ;kstuk

cuk,a

• ;g nLrkost fgekpy çns'k tksu&ch esa jgus okys yksxksa dk

ekxZn'kZu djsxkA bl tksu esa dkaxM+k] dqYyw] pack] eaMh]

f'keyk 'kkfey gSa] ftlesa fdlh Hkh ljdkjh ;kstuk ds rgr

foÙkh; lgk;rk 'kkfey gSA

• vius ftys esa fIyaFk {ks= nj dk irk yxk,¡A

• ;kstuk laca/kh fn'kk&funsZ'k fn, x, gSaA viuh t:jrksa ds fglkc

ls vius ?kj ds fy, ysvkmV Iyku cuk,¡A

• ,d ckj ?kj dk Iyku rS;kj gks tkus ds ckn] blds fIyaFk {ks=

dks LFkkuh; :i ls çpfyr fIyaFk {ks= nj ls xq.kk djsa] rkfd

vkidks fuos'k dk ,d eksVk vuqeku fey ldsA

• funsZ'kksa ds vuqlkj fuekZ.k LFky rS;kj djsaA

• viuh lkbV dh fLFkfr;ksa vkSj lacaf/kr i`"Bksa ij fn, x, ladsrksa

ds vuqlkj uhao] nhokjksa] Nr vkfn ds çdkj dk p;u djsaA

• ifjogu ykxr cpkus ds fy, viuh lkbV ds vkl&ikl

vklkuh ls miyC/k lkexzh dh igpku djsaA

• ns[ksa fd D;k vki vius iqjkus ?kj ls dqN ,slh lkexzh cpk

ldrs gSa ftldk vki nksckjk mi;ksx dj ldrs gSaA

• fuekZ.k dk;Z djus ds fy, mfpr :i ls çf'kf{kr jktfeL=h dh

igpku djsaA

• ns[ksa fd D;k vkids ifjokj@fe= viuk le; ns ldrs gSaA

• dke 'kq: djus ls igys vkSj ckn esa tc Hkh vkidks t:jr

gks] vf/kdkjh çHkkjh dh lykg ysa vkSj mldk ikyu djsaA

• vius dke dh ;kstuk vPNh rjg cuk,a] vkidks vxyh fdLr

rHkh feysxh tc vki ,d fo'ks"k pj.k rd fuekZ.k iwjk dj

ysaxsA

vke /kkj.kkvksa ls xqejkg u gksa] bl ekxZnf’kZdk dks ckj&ckj ns[ksa vkSj t:jr iM+us ij çHkkjh vf/kdkjh ls 

ijke'kZ ysaA

mi;ksx1.3
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Identify Zone
Site 

Selection/      
Assessment

Site 
Development

Preparation of 
plan as per 
guidelines 
specified

Site Preparation
Selection of 

Materials

Understand 
Details

Plan Work 
Accordingly

• This document will guide people living in HP Zone-B. This
Zone covers Kangra, Kullu, Chamba, Mandi, Shimla
including financial support under any government scheme.

• Find out the plinth area rate in your district.
• Planning guidelines are given. Develop a layout plan for

your house according to your needs.
• Once a house plan is ready, multiply its plinth area by the

locally prevalent Plinth Area Rate to obtain a rough
estimate of investment you might need.

• Prepare the construction site as per instructions.
• Select type of foundation, walls, roof etc. as per your site

conditions and hints provided at respective pages.
• Identify materials that are easily available near your site to

save transportation cost.
• Check if you can salvage some material from your old

house that you can reuse.
• Identify a properly trained mason to take up the

construction job.
• Check if your family/ friends can contribute their time.
• Seek and follow advice of JE in-charge before starting the

work and later as and when you need.
• Plan your work well, you will get next installment only

when you complete construction upto a particular stage.

Avoid being misguided by common people, refer to this guidebook frequently and consult JE in-charge when needed.

1.3 How To Use The Document 
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fgekpy çns'k Hkkjr dk 18oka lcls cM+k jkT;

gS] ftldk dqy {ks=Qy 55]673 oxZ

fdyksehVj gS] vkSj 2021 esa bldh vuqekfur

tula[;k 7 fefy;u FkhA ;g fgeky; dh

igkfM+;ksa esa fLFkr ,d igkM+h jkT; gSA ;g

eSnkuh bykdksa ls ysdj rygVh rd vkSj leqnzh

ry ls yxHkx 4000 ehVj Å¡pkbZ ij cQZ ls

<ds fgeky; rd ds {ks=ksa dks <drk djrk gSA

भ-ूजलवाय:ु

fgekpy esa ÅWapkbZ fHkUurk ¼450&6500 ehVj½

ds dkj.k] tyok;q vR;f/kd fofo/k gSA ;g xeZ

vkSj 'khrks".k ¼900&1800ehVj½] BaMk vkSj

'khrks".k ¼1900&2400ehVj½] nf{k.kh fupys

{ks=ksa esa xeZ vkSj mi&vknZz ¼450&900ehVj½]

mÙkjh vkSj iwohZ mPp ioZr Jà[kykvksa esa BaMk

vYikbu vkSj fgeun ¼2400&4800ehVj½ rd

gksrk gSA

fp= 2-1-1 fgekpy izns’k esa

tyok;q {ks= ¼lkszr Hkkjrh;

izkS|ksfxdh laLFkku ¼vkbZ ,l

,e½ /kuckn½

चित्र 2.1.3. प्रशासचिकमािचित्र (L=ksr : 
https://vlist.in/map/02.html)

स्थलाकृचि:  
fgekpy çns'k esa fo'kky fgeky; ls ysdj

f'kokfyd ioZrekyk rd fofo/k HkwHkkx gSa] tks

bldh tyok;q] ikfjfLFkfrdh] laL—fr vkSj

jhfr&fjoktksa dks egRoiw.kZ :i ls çHkkfor djrs

gSa] ftlds ifj.kkeLo:i ,d lqanj vkSj fofo/k

ifj–'; curk gSA

चित्र 2.1.2. हिमािल प्रदेशका
स्थलाकृचिकप्रचिचिचित्व (L=ksr : 

GADM.org)

2 राज्य के बारे में

भू-जलवायु और स्थलाकृचि2.1
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Himachal Pradesh, India's 18th largest state, has

a total size of 55,673 square kilometers, with a
projected population of 7 million in 2021.
It is a hilly state located in the Himalayan hills. It
covers regions from plains to foothills to
snowcapped Himalayas about 4000m above
MSL.

GEO-CLIMATE
Due to the elevation variation in Himachal
(450–6500 meters), the climate is highly varied.
It ranges from warm and temperate (900–1800
meters), cool and temperate (1900–2400
meters), hot and sub-humid tropical (450–900
meters) in the southern low areas, and cold
alpine and glacial (2400–4800 meters) in the
northern and eastern high mountain ranges.

Figure 2.1.1  Climatic zones in 
Himachal Pradesh (Source: 
Indian Institute Of Technology 
(ISM) Dhanbad)

Figure 2.1.3. Administrative Map (Source: 
https://vlist.in/map/02.html)

TOPOGRAPHY 

Himachal Pradesh has diverse terrain, ranging
from the Great Himalayas to the Shivalik
range, which significantly influences its
climate, ecology, culture and customs,
resulting in a beautiful and diverse landscape.

Figure 2.1.2. Topographical 
representation of Himachal 

Pradesh (Source: GADM.org)

2 ABOUT THE STATE

Geo-climate and Topography2.1
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Hkwadi :

fgekpy çns'k Hkwdai ds çfr

laosnu'khy gS D;ksafd ;g

mPp tksf[ke okys Hkwdai {ks=

& esa fLFkr gSA {ks= esa

Hkwdaih; xfrfof/k;ksa ls

HkwL[kyu vkSj vU; lacaf/kr

çHkko gks ldrs gSaA

ljy 'kCnksa esa] ,Dlikstj tksf[ke ¾ Hks|rkA fgekpy çns'k tSls

igkM+h {ks=ksa esa Hks|rk vf/kdrj LFkyk—fr] tyok;q vkSj fuekZ.k

fof/k;ksa ds chp tfVy var%fØ;k ij fuHkZj djrh gSA dfBu LFkyk—fr]

ftlesa v&leku ÅapkbZ vkSj [kM+h <yku gSa] feêh ds dVko vkSj

HkwL[kyu ds çfr {ks= dh laosnu'khyrk dks n'kkZrh gSA vkids ?kj dks

lqjf{kr j[kus ds fy, lek/kku çnku djrs le; bu vkinkvksa ij

lko/kkuhiwoZd fopkj fd;k x;k gSaA

HkwL[kyu vkSj ckny QVuk:

vius igkM+h bykds ds dkj.k]

fgekpy çns'k esa HkwL[kyu

dk [krjk cuk jgrk gS]

[kkldj rhoz o"kkZ ;k Hkwdaih;

xfrfof/k ds nkSjkuA <hyh

feêh vkSj [kM+h igkfM+;k¡

tksf[ke c<+krh gSaA

iwjs jkT; esa vpkud 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 ckfj'k ds dkj.k

vkbZ vpkud vkSj rst ck<+

ls egRoiw.kZ {kfr gks ldrh

gSA

vpkukd ck<+ :

2.2. Hks|rk (laHkkfor tksf[ke)

fp= 2-2-1 Hkwdai tksf[ke ekufp=¼lzksr 

,l-Mh-,l-,],p-ih-½

fp= 2-2-2 HkwL[kyu ?kVuk

ekufp=¼lzksr ,l-Mh-,l-,],p-ih-½

fp= 2-2-3 lexz Hks|rk ekufp=

fp= 2-2-4 vkdfLed ck<+ ¼lzksr 

ch,eVhihlh½
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Earthquakes

Himachal Pradesh is
susceptible to earthquakes
because it is located in High
Risk Earthquake zone-V.
Seismic activities in the region
can lead to landslides, and
other secondary effects.

In simple terms, Exposure + Risk = Vulnerability. Vulnerability in hilly

areas like Himachal Pradesh mostly depends on the complex

interactions between topography, climate, and construction methods.

The difficult topography, which is marked by uneven elevations and

steep slopes, highlights the vulnerability of the area, to soil erosion

and landslides. The following disasters have been considered carefully

while providing the solutions that will keep your house safe:

Landslides and Cloudbursts

Due to its hilly geography,
Himachal Pradesh is prone to
landslides, particularly during
periods of intense rainfall or
seismic activity. Loose soil and
steep hillsides increase the
risk.

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.

Flash Floods

Vulnerability

Fig. 2.2.1. Earthquake Hazard Map 
(Source: SDMA, HP)

Fig. 2.2.2. Landslide incidence map (Source: 
SDMA, HP)

Fig. 2.2.4. Flash Floods (Source: BMTPC)

Fig. 2.2.3. Overall Vulnerability Map 

2.2.
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Source: https://thenationalbulletin.in/earthquake-of-
magnitude-36-strikes-shimla-himachal-pradesh

dkaxM+k Hkwdai ¼1905½% 

grkgr% 20]000 O;fä-

çHkkfor vkoklksa dh la[;k% ml {ks= 

esa dqy dk 90&95 %
ifjek.k%7-8

fdUukSj Hkwdai ¼1975½% 

grkgr% 60 O;fä dbZ ?kk;y

çHkkfor vkoklksa dh la[;k% 200

ifjek.k% 6-8

/keZ'kkyk Hkwdai ¼1975½% 

grkgr% 60 dh e`R;q] dbZ ?kk;y

foÙkh; uqdlku% 65 djksM+

ifjek.k%6-8

igys

चित्र 2.2.1.1. भूकंप के दौराि हकसी इमारि पर प्रभाव

Hkwdai ds nkSjku bekjr dh uhao tehu ds

lkFk f[kld tkrh gS] ysfdu Nr tM+rk

ds dkj.k fLFkj jgrh gSA Nr] lajpuk dh

uhao] nhokjsa vkSj LraHk ijLij ca/ks ugha gSaA

ftlls iwjh bekjr dh lajpukRed

etcwrh çHkkfor gksrh gSA

nhokjsa] LraHk&che dusD'ku] uhao] vçcfyr

fpukbZA

lqij LVªDpj cqjh rjg çHkkfor gksrk gS½

izHkko:

ckn
चित्र 2.2.1.2. गैबल दीवार पर प्रभाव

fp= 2-2-1-3- mn~?kkVu ij çHkko

fp= 2-2-1-4- ?kj ds dksuksa ij çHkko

fp= 2-2-1-5- e`nk æohdj.k ds dkj.k çHkko

Hkou dss izHkkfor ?kVd:

2.2.1 Hkwdai
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Source: https://thenationalbulletin.in/earthquake-of-
magnitude-36-strikes-shimla-himachal-pradesh

Kangra Earthquake (1905):
Casualties : 20,000 persons
No. of dwellings affected:90-95%
of total in that area
Magnitude: 7.8

Kinnaur Earthquake (1975):
Casualties : 60 Persons died

several Injured
No. of dwellings affected: 200
Magnitude: 6.8

Dharamshala Earthquake (1975):
Casualties : 60 Persons  died and 
several Injured
Financial Loss: 65 Crores
Magnitude: 6.8

Before

Fig. 2.2.1.1. Impact on a building during an Earthquake 

Foundation of a building moves with ground
during an earthquake, but the roof remains
stationary due to inertia. The roof, the
foundation of the structure, the walls and
columns are all improperly linked due to
which the structural integrity of the whole
structure is compromised.

Members affected

Walls, columns, beams, connections,
foundation, unreinforced masonry. (Super
structure is heavily impacted)

Impact

After
Fig. 2.2.1.2. Impact on gable wall

Fig. 2.2.1.3. Impact on opening

Fig. 2.2.1.4. Impact on corners of the house

Fig. 2.2.1.5. Impact due to soil liquefaction

2.2.1 Earthquake
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Failure due
to septic

field drains

Road ditch
infiltration 

Roof runoff may 
seep into the soil 

and cause 
settlement 

Tree removal/ water runoff

mPp ekjd cy cksYMj ds

æO;eku ls mRiUu gksrk gS]

fQlyu cy feêh ds uhps

f[kldus ls mRiUu gksrk gSA

izHkkfor ?kVd

iwjh bekjr izHkkfor gksrh gSA

fp= 2-2-2-2 mPp çHkko cy ds dkj.k iwjh bekjr dks

uqdlku

fp= 2-2-2-3 fQlyus okys cy ds dkj.k <guk

fp= 2-2-2-1- feêh dVus ds dkj.k mi lajpuk dks uqdlku

2.2.2 भूस्खलि
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High Impact force is generated  
by  the mass of the boulders, 
sliding force is caused by the 
soil moving underneath. 

Members affected  

Whole building is affected.

Fig.2.2.2.2 Damage to whole building due to high
impact force

Fig.2.2.2.3. Collapse due to sliding force

Fig 2.2.2.1. Damage to sub structure due to soil erosion

2.2.2 Landslides

Failure due
to septic

field drains

Road ditch
infiltration 

Roof runoff may 
seep into the soil 

and cause 
settlement 

Tree removal/ water runoff
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feV~Vh <hyh gksus ds dkj.k

milajpuk ij Hkkjh izHkko iM+rk

gSA

?kVd izHkkfor

nhokjksa dks uqdlku fIyaFk dks uqdlkuuhao dks uqdlku

2.2.3 vpkud ck<+

ikuh dk cgko ?kj dh nhokjksa

ij cy yxkrk gS vkSj ;fn

nhokjsa detksj gks rks ;g vius

jkLrs es vkus okyh gj pht dks

cgk ys tkrk gSA

fp= 2-2-3-1 vR;f/kd o"kkZ vkSj NhaVs

lkexzh ds xq.kksa dks çHkkfor dj

ldrs gSa

izHkko

fp= 2-2-3-2 uhao ds uhps dh feV~Vh

dVuk

fp= 2-2-3-3 ikuh ds cgko ds dkj.k

fIyaFk dks uqdlku

fp= 2-2-3-4 lqij LVªDpj o lc&

LVªDpj dks uqdlku
fp= 2-2-3-5 uhao dk /kaluk fp= 2-2-3-6 fIyaFk ds uhps feV~Vh

dVus ls uqdlku

8



Substructure is heavily
impacted since the soil is loose.

Members affected  

Impact

Fig.2.2.3.4. Damage to super
structure and the sub structure

Damage to walls Damage to plinthDamage to foundations

Fig.2.2.3.2. Scouring of foundation

2.2.3 Flash - Floods 

Flow of water exerts a force on
walls of a house and if the walls
are weak, it carries everything in
its way.

Fig.2.2.3.1  Excessive rainfall and 
splashing may cause the material to 

lose their properties

Fig.2.2.3.3  Damage to plinth due 
to scouring of water

Fig.2.2.3.5. Settlement of foundation
Fig.2.2.3.6. Damage to scouring of soil 

underneath the plinth 
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● {ks=ksa ¼fuekZ.k LFky½dh igpku çR;sd

{ks=kas esa mi;ksxdrkZvksa dh

vko';drkvksa ds fy, lcls mi;qä

fuekZ.k dh ,d O;kid fof/k dh

igpku djus vkSj lq>ko nsus ds

fy, fd;k tkrk gSA

• tyok;q] fuekZ.k lkexzh dh

miyC/krk vkSj yksxksa dh jgus dh

vknrksa dks /;ku esa j[krs gq,

flQkfj'ksa dh xbZ gSa rkfd viuk ?kj

cukus ds bPNqd yksxksa dks ykxr

çHkkoh] fVdkÅ] Hkwdai] gok,a] Hkkjh

ckfj'k] cQZ rFkk LFkkuh; [krjksa ds

çfr çfrjks/kh vkSj jgus ds fy,

vkjkenk;d Hkou ds fy, fuekZ.k

lkexzh vkSj çkS|ksfxfd;ksa dk p;u

djus esa enn fey lds A

fp= 2‐3‐1 fgekpy izns’k dk {ks=h;dj.k ¼igy½ dss vuqlkj

2.3 {ks= ds ckjs esa

● jkT; dh fofHkUu Hkw&tyok;q

fo'ks"krkvksa dks /;ku esa j[krs gq,]

fgekpy çns'k jkT; dks rhu Hkkxksa

;kuh ,] ch vkSj lh esa foHkkftr

fd;k x;k gSA

50 km N

30 mi
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● The zonation is done to identify and
suggest a comprehensive method of
construction best suited to the
requirements of users in each zone.

● Considering climate, availability of
building materials and living habits of
the people recommendations have
been made, to help people willing to
make their own houses, in selecting
building materials and technologies
for a cost effective house that is
durable, resistant to local hazards like
earthquakes, winds, heavy rains,
snow etc. and comfortable to live in.

Fig 2.3.1 Himachal Pradesh, Zonation According to Pahal

2.3 About the Zones

● Considering various geo-climatIc
features of the State, HP state has
been divided into three Zones i.e. A, B
and C.

50 km N

30 mi
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1- ftys

dkaxM+k] dqYyw] pack] eaMh] f'keyk

2- tyok;q

lfnZ;ksa esa BaM] Hkkjh ckfj'k] rst gok,

3- Hkwdaih; {ks=

V

4- feêh dk çdkj

Å¡ph igkM+h feêh & xkn;qä nkseV ls 

fpduh nkseV

5- orZeku fuekZ.k i)fr;k¡

ikjaifjd & vkjlhlh ¶jse] Hkkj ogu

ijaijkxr & lw[kh iRFkj dh fpukbZ] 

fuekZ.k dh dkaxM+k 'kSyh vkSj dkB dquh

fuekZ.k

6- ekStwnk fuekZ.k esa leL;k,a

• vi;kZIr ca/ku

• vfLFkj Nrsa

• eksVh nhokjsa tks Q'kZ {ks= dks de djrh

gSaA

fp= 2-3-2-1- {ks= ch

2.3.1 tksu ̒ch ̓

50 km N

30 mi
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1. Districts

Kangra, Kullu, Chamba, Mandi, Shimla

2. Climate

Cold in winters, heavy rains, strong winds

3. Seismic Zone

V

4. Soil Type

High Hill Soil – silty loam to clayey loam

5. Present Construction Practices

Conventional – RCC Frame, Load Bearing

Traditional - Dry Stone Masonry, Kangra
Style of Construction and Kath Kuni
Construction

6. Issues in Existing Construction

• Improper anchorage

• Unstable roofs

• Thick walls reduce carpet area

Fig 2.3.2.1.  Zone B

2.3.1 Zone B

50 km N

30 mi
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{kerk,aW

lq>ko

leL;k,Wa

● ikjaifjd Hkou HkwdEi] gok] cQZ] ckfj'k vkSj tehu dh gypy ds çfr

laosnu'khy gksrs gSaA

● iRFkj ds LySc ls cuh nhokjsa vkSj Nrsa] fcuk mfpr ca/ku eksVkZj ds] ?kVdksa

dks Lora= :i ls fgyus nsrh gSa ftlls njkjsa iM+ tkrh gSaA

● jksd okyh nhokjksa ds ihNs Hkjko dh feV~Vh ij fVdh uhao esa njkjsa iM+ tkrh

gSaA

● iRFkj dh eksVh nhokjsa vkSj Nrsa Hkwdai ls gksus okys uqdlku ls cqjh rjg

çHkkfor gksrh gSaA ydM+h ds che dk mi;ksx djds bekjrksa dks ikjaifjd :i

ls etcwr djuk cgqr egaxk gS vkSj blfy, og oguh; ugha gSA

● vuqfpr LFkku dk p;u HkwL[kyu vkSj feêh ds /kalus ds tksf[ke dks c<+krk

gSA

● ;gka ge fdQk;rh dher ij lqjf{kr vkSj fVdkÅ ?kjksa ds fy, ikjaifjd

rduhdksa dks mi;qä rduhdksa vkSj lkefxz;ksa ds lkFk fefJr djsaxsA

● cM+h bekjrksa ds fy, mfpr LFky tkap vkSj lajpukRed fMtkbu vko';d gSA

● çk—frd [krjksa dks de djus vkSj ykxr de djus ds fy, LFkkuh;

lkefxz;ksa dk lgh rjhds ls mi;ksx djsaA

● fgekpy çns'k dh igkfM+;ksa esa fuekZ.k vkSj i;Zos{k.k ds fy, fo'ks"k :i ls

i;Zos{kdksa] jktfefL=;ksa vkSj ckj&csaMjksa dks çf'kf{kr vkSj çekf.kr fd;k tkuk

pkfg,A

● lkbV fodkl] fuekZ.k dk;ksaZ vkSj lsokvksa ds fy, ek=k dk vuqeku vkSj fcy

lVhd :i ls rS;kj djsaA

● cksYMj] daØhV CykWd] ryNVh ls ysdj dBksj iRFkj] jsr] LVhy] lhesaV vkfn

miyC/k gSaA

चित्र 2.3.2.2. सूखी पत्थर की चििाई आपदाओं के प्रचि संवेदिशील िोिी िै

चित्र 2.3.2.3. छोटे घर बेििर िोिे िैं
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Problems 

● Traditional houses are vulnerable to earthquakes, winds, snow, rains, and ground
movements.

● Walls and roofs, made of stone blocks or slabs, without proper binding mortar,
allow independent movement of components leading to cracks.

● Foundations that rest on backfills behind retaining walls, suffer from settlement
cracks.

● Massive stone walls and roofs are prone to earthquake damages. Conventional
wood reinforcement of buildings is very costly now and hence not affordable.

● Improper site selection heightens risks of landslides and mudslides.

● Here we will blend traditional techniques with appropriate techniques and
materials for safer and durable houses at affordable cost.

● For larger buildings proper site investigation and structural design is essential.

● Use local materials in the right way to mitigate natural hazards and lower the cost.

● Particularly supervisors, masons and bar-benders must be trained and certified
for construction and supervision in Himachal Pradesh hills.

● Prepare estimate and bill of quantities accurately for site development,
construction works and services.

● Boulders, Concrete Blocks, Sedimentary to Hard igneous rock, sand, steel, cement

etc are available.

Fig 2.3.2.2. Dry stone masonry is vulnerable to disasters

Fig 2.3.2.3.  Small houses are preferred 

Potentials 

Suggestions
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fuekZ.k LFky ij igqWap ekxZ dh tk¡p %

• ;g egRoiw.kZ gS fd pquh xbZ lkbV igqaWp ekxZ

ls vPNh rjg tqM+h gqbZ gksA

• laidZ lM+dsa vklkuh ls lkexzh dks LFkku

rd igqWapkus dks vklku cukrh gSA

• lM+d ls tqM+k LFky jgus esa vklkuh çnku

djrk gSA

1- mu lkbVksa ij fuekZ.k O;; c<+ tkrk gS tks

vyx&Fkyx gSa vkSj vPNh rjg ls tqM+s gq,

ugha gSaA [kjkc igqap ls fuekZ.k lkexzh dh

<qykbZ] fctyh] ikuh vkfn dh O;oLFkk

çHkkfor gksrh gSA ;fn vki dksbZ ubZ lkbV

[kjhn jgs gSa rks ¼1½ tSlh lkbV ls cpuk

pkfg,A

2- tkapsa fd vkidh lkbV lqjf{kr gS vkSj

ekSleh ty pSuyksa ls nwj gS] HkwL[kyu {ks=ksa

ls nwj gS] cgqr [kM+h ugha gS vkSj blds fy,

U;wure lkbV fodkl dh vko';drk gSA

1

चित्र 3.1.1. संसाििों के चिकटऔर दरू स्स्थि साइट

fVIi.kh 

2

fuekZ.k LFkku dk vkdyu vkSj p;u3

ljyrk3.1

12



Check for site connectivity.
● It is important that the site chosen should be

well connected.
● Functional roads enable prompt delivery of

materials easily.
● A well connected site prompts ease of

habitation.

Note:
1. Construction expense increase on sites that

are isolated and not well connected. Poor
accessibility affects carriage of construction
materials, provision of electricity, water etc.
A site like (1) should be avoided in case you
are buying a new site.

2. Check that your site is stable and away from
seasonal water channels, away from landslide
zones, not very steep and requires minimum
site development activities.

1

2

3 SITE ASSESSMENT AND SELECTION

Fig 3.1.1. Accessibility of site near and far from resources 

3.1. Accessibility
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;fn ?kj rhoz <yku ij gS rks og NksVk gksuk pkfg,A

,sls LFkkuksa dks çkFkfedrk nsa tgka <yku 30 fMxzh

;k mlls de gksA

lcls igys fupys Lrj ij edku cuk;s tkus

pkfg,A fofHkUu ÅapkbZ ij lajpukvksa ds chp {kSfrt

nwjh muds Å/okZ/kj Lrjksa ds varj ls de ls de 3

xquk gksuh pkfg,A ¼fp= 3-2-3½

चित्र 3.2.1 साइट का स्थाि

चित्र 3.2.2  घर का आकार

3.2. LFkku dh igpku

H = 3V  
चित्र 3.2.3. ऊर्धवाािरऔर कै्षचिज दरूरयों के बीि संबंि

vkerkSj ij] igkM+h <ykusa tks uje feêh ls cuh

gksrh gSa vkSj ftudh <yku 30º ls vf/kd gksrh gS] 

HkwL[kyu ds çfr laosnu'khy gksrh gSaA 30º ls de 

<yku okyh uje ty lar`Ir feêh esa Hkh leL;k

c<+ tkrh gSA

13



If the house is on a steep slope, it should be small. 

Prefer locations where the slopes are gentle (30
degree or less).

It is imperative that the houses at lower levels should
be built first. The horizontal distance between the
subsequent structures at different elevations should
be at least 3 times the difference in their founding
levels, if not more. (Figure 3.2.3)

Fig 3.2.1  Location of Site 

Fig 3.2.2  Size of House  

3.2. Site Identification

H = 3V  

As a general rule, hills slopes that are made of soft
soils and have slopes steeper than 30º are vulnerable
to landslides. The problem is aggravated in soft
saturated soils even with slopes less than 30º.

Fig 3.2.3. Relationship between horizontal and vertical distances between the houses
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tkap djsa fd <ykuksa dks fofHkUu Hkkxksa esa dkVk tk

ldrk gS rkfd tc <yku Hkkx dh ÅapkbZ 1 ehVj

gks] rks pkSM+kbZ de ls de 1-5 ehVj gksA

lqfuf'pr djsa fd LFkku dk çk—frd <yku ikuh dks

LFkku ls nwj ys tk,A

;g egRoiw.kZ gS fd <yku dks ;FkklaHko U;wure :i

ls dkVk vkSj Hkjk tk,A <yku dks dkVrs vkSj Hkjrs

le; LFkku ds çk—frd <yku dks /;ku esa j[kk

tkuk pkfg,A

SLOPE

fp= 3-2-1-3- <yku okyh LFkku ij fuekZ.k

fp= 3-2-1-1- igkM+h <yku esa dV dk vuqikr

fp= 3-2-1-2- LFkku ls çk—frd ty fudklh

3.2.1. ढलाि

14



Check that the slopes can be cut into steps of not
more than 1 m height to at least 1.5 m width.

Make sure that the site is such that the natural slope
drains the water away from the site.

It is important that the slope is cut and filled as
minimally as possible. The natural slope of the site
must be taken into consideration while the slope is cut
and filled.

SLOPE

Fig 3.2.1.3.   Building on Sloped Site

Fig 3.2.1.1.  Ratio for Cut  in hill slope   

Fig 3.2.1.2.  Natural Drainage of Site   

3.2.1. Slope  
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rhoz <ykuksa ls HkwL[kyu] dVko vkSj

<yku vfLFkjrk dk [krjk c<+ tkrk

gSA ,slh v&fLFkj tehu ij Hkou

fuekZ.k ls lajpukRed {kfr ;k fouk'k

gks ldrk gSA

[kM+h <ykuksa ij ikuh dk cgko

vf/kd rst gksrk gS] ftlls Hkwfe dk

dVko gks ldrk gS vkSj uhps dh vksj

ck<+ vk ldrh gSA ty fudklh ds

fy, mfpr dne vko';d gSa] gkykafd

bUgsa çHkkoh <ax ls ykxw djuk vDlj

eqf'dy gks ldrk gSA

मर्धयम ढलाि

10% से 20% अचिक
मिंगा

िल्की ढलाि

10% से कम हकफायिी

gYdh <ykuksa ds fuEufyf[kr ykHk

gSa% 

• vklku fuekZ.k

• csgrj igqaWp

• vf/kd mi;ksx

• ;ksX; LFkku

• dVko dk [krjk de 

• csgrj ty fudklh lqj{kk

fn, x, lHkh ikWap dkj.k vkids ?kj

dh dqy ykxr dks de djrs gSaA

चित्र 3.2.1.4  ढलािों के बीि लागि का अंिर
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Steeper slopes increase the risk of
landslides, erosion, and slope
failures. Building structures on such
unstable ground can lead to
structural damage or collapse.

Water runoff is more rapid on
steep slopes, leading to erosion
and potential flooding
downstream. Proper drainage
solutions are essential but can be
difficult to implement effectively.

Moderate Slope

10% to 20% more 
expensive

Gentle Slope

Less than 10% 
economical 

Following are the advantages of 
gentle slopes:
• Easier Construction
• Better Accessibility
• More Usable Space
• Reduced Erosion Risk
• Better Drainage
• Safety

Each of the given five reasons
contribute to the overall cost of
your house.

Fig 3.2.1.4.  Economical Difference between Slope   
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mu igkM+h <ykuksa ij ?kj cukuk

vf/kd lqjf{kr gksrk gS] tgk¡ pêkuksa

dh HkwoSKkfud <yku igkM+h ds vanj

dh vksj tkrh gks] vkSj igkM+h <yku

ds lekukarj u gksA

चित्र 3.2.1.6. िट्टाि की परिें

चित्र 3.2.1.7. ढलाि काटिा और भरिा

LFky ,slk gksuk pkfg, fd iq’rs dh

nhokj vkSj Hkou dh nhokj ds chp

U;wure 1-5 ehVj dh nwjh çkIr gks

ldsA <yku ds dVs gq, fgLls ij

,d mi;qä feV~Vh dk ck/ak cuk;k

tk ldrk gSA ?kkVh dh vksj] uhao

dk vk/kkj Bksl çk—frd feêh ;k

pêku ij gksuk pkfg,] u fd Hkjh

gqbZ tehu ijA

a) पिाडी के अंदर जािी िट्टाि की परिें b) पिाडी ढलाि के समािांिर िट्टािी परिें
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Houses should be built preferably on
those hill slopes where the geological
layers of rocks slope into the body of
a hill, and not along the hill slope.

Fig 3.2.1.6.  Rock strata

Fig 3.2.1.7.  Cut and fill 

A site should be such that a minimum
clearance of 1.5 m between retaining
wall and building wall can be
provided. A suitable breast wall may
be made on the cutting side, when
soil or soil mixed boulder deposit
rests over rock which are mostly met
in practice. On valley side, the
clearance should be such that base of
foundation rests on firm soil or rock
and not on filled up ground.

a) Rock slope into the hill b) Rock slope along the hill
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fo'ks"kdj xehZ ds eghuksa esa tehu esa njkjksa ij

/;ku nsuk egRoiw.kZ gSA

ftu LFkkuksa ij fu;fer o"kkZ gksrh gS] ogka uje

feêh dh <ykusa /khjs&/khjs f[kld ldrh gSaA

LFky ds fudV ty ds lzksr dh igpku djsaA

;kstuk cukus ls igys fiNys 30&40 o"kksaZa esa ty Lrj

esa o`f) esa vk;s cnyko dks /;ku esa j[kk tkuk pkfg,A

fIyaFk dh ÅWapkbZ çk—frd tehuh Lrj ls Åij] lkbV

ij mPp ck<+ Lrj vkSj Hkfo"; esa laHkkfor lM+d Lrj

ls Åij gksuh pkfg,A

चित्र 3.2.2.1. साइट पर पािी के कारण जमीि का स्खसकिा चित्र 3.2.2.2. साइट से पािी की चिकासी

3.2.2. जलचिकास
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It is important to look out for fissures in the
ground, especially in summer months.
At locations where there is perennial
rainfall, the soft soil slopes may creep
slowly.

Identify source of water close to the site. 

Variation in rise of water level in last 30-40 years should
be taken into account before planning.
Plinth height above natural ground level should be more
than the High Flood Level in the neighborhood of the site
and the likely Road Level in the distinct future.

Fig 3.2.2.1. Water Creep on site Fig 3.2.2.2. Variation in Water Level

3.2.2. Drainage
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<yku okyh txg ij fdlh bekjr ds Åij dh vksj

ty fudklh ij fo'ks"k /;ku nsus dh vko';drk gksrh

gSA ty ds çk—frd çokg dks uhao ls nwj eksM+uk

pkfg,A

fuekZ.k LFkku unh vkSj ukyksa ls dkQh Åaps Lrj ij

gksuk pkfg, rkfd og Lfkku HkwL[kyu] cka/k@tyk'k;ksa

ls fudyus okys ikuh vkSj ck<+ ls vçHkkfor jgsA

LFkkuh;@Vhlhih

mifu;eksa ds 

vuqlkj lqjf{kr

nwjh

चित्र 3.2.3  जल का प्राकृचिक प्रवाि
चित्र 3.2.4  जल िैिल से दरूी
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On the uphill side of a building on a sloping site, drainage
requires special consideration. The natural flow of water
shall be diverted away from the foundations.

The building site should be at a reasonably higher level above 
river and gullies such that the site is unaffected by landslide, 
discharge from  dam/reservoirs and flooding.  

Ample Distance 
according to 
local/TCP byelaws

Fig 3.2.3 Natural Flow of Water

Fig 3.2.4  distance from Waterbody
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● ufn;ksa vkSj ukyksa ds laHkkfor ?kqekonkj eksM+ ds dkj.k HkwL[kyu

vkSj dVko ds çfr laosnu'khy ¼[krjs okyh½ igkfM+;ksa ls cpuk

pkfg,A

● ge fn, x, mnkgj.k ¼fp=-3-2-3-2½ esa ns[k ldrs gSa fd ,d

?kqekonkj unh igkM+h fgLls dk rsth ls dVko dj ldrh gSA

lkbV p;u esa ;g ,d egRoiw.kZ fcanq gSA

lkbV ,slh gksuh pkfg, fd Hkou LFkku <yku ds

fdukjs ls i;kZIr nwjh ij gksA fdlh O;fäxr

bekjr dh uhao çk—frd ck<+ ds eSnku ds teko

ds :i esa cuh gqbZ Nrksa ds fdukjs ls nwj fLFkr

gksuh pkfg, ;k igkM+h dh rjQ ;k unh ds

fdukjs ij dkVdj vkSj Hkjdj cukbZ xbZ gksuh

pkfg,A

● tkap djs fd vkidh lkbV fdlh ekSleh ty lzksr dks

vo#) rks ugha djrh gSA ¼fp= 3-2-3-2½

गमीसदी

चित्र 3.2.3.1 जल चिकाय से चिकटिा

चित्र 3.2.3.2  चमट्टी का मौसमी क्षरण

3.2.3. ty pSuyksa ls fudVrk
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● Hillsides that are susceptible to landslides and erosion at toe due
to probable meandering of the rivers and gullies, should be
avoided.

● We can see in the given example (Fig.3.2.3.2) that a meandering
river can cause rapid erosion of the hill side. This is an important
consideration in site selection.

Site should be such that the building pad is
sufficiently away from the edge of the terrace. 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.

● Check that your site does not block any seasonal water channel.
(Fig. 3.2.3.2)

SUMMER WINTER 

Fig 3.2.3.1 Proximity to Water Body

Fig 3.2.3.2 Seasonal Soil Erosion  

3.2.3. Proximity to Water Body  
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● bekjrsa [kM+h <ykuksa ls i;kZIr

nwjh ij gksuh pkfg,A

● uhao dsoy Bksl çk—frd feêh ij

fVdh gksuh pkfg, u fd Hkjh gqbZ

feêh ijA

● bekjrksa dk fuekZ.k vU; bekjrksa

ds cgqr djhc ugha djuk pkfg,]

D;ksafd Hkwdai ds nkSjku ,d&nwljs

ls Vdjkus ;k fxjus dh laHkkouk

gks ldrh gSA

● fdUgha nks bekjrksa ds chp dh nwjh

yxHkx 1-25 ehVj@eafty

¼,uchlh ekunaM½ gksuh pkfg,A

● iq‘rks dh nhokj vkSj Hkou dh

nhokj ds chp U;wure 1-5 ehVj

dh nwjh çnku dh tkuh pkfg,A

● ?kkVh dh vksj] uhao dk

vk/kkj Bksl feêh ;k pêku

ij gksuk pkfg,] u fd Hkjko

okyh tehu ijA

चित्र 3.2.4.1. सुदृढीकरण दीवार चित्र 3.2.4.2. इमारिों के बीि की दरूी

3.2.4. ववकास
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● Buildings should be sufficiently
away from steep slopes.

● Foundations should rest only on 
firm soil and not on filled up soil.

● Buildings should not be constructed
too close to other buildings, as
there might be possibility of
hammering each other or collapsing
during earthquake.

● The distance between any two
buildings should be about
1.25m/storey (NBC Norms).

● A minimum clearance of 1.5 m
between toe of wall and
building wall should be
provided.

● On valley side, the clearance
should be such that base of
foundation rests on firm soil or
rock and not on filled up
ground

Fig 3.2.4.1. Reinforcement Wall Fig 3.2.4.2.  Distance between Buildings 

3.2.4. Devlopment
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;g vuq'kalk dh tkrh gS fd isM+ksa vkSj ?kj ds

chp dh nwjh LFkkuh; {ks= ds ekunaMksa ds vuqlkj

gksuh pkfg,A

LFkkuh; mifu;eksa ds 

vuqlkj nwjh

feêh dh tk¡p djsa fd ;g cgqr <hyh ugha gksuk

pkfg,A

घर की साइट

पयााप्त दरूी

खदाि

fLFkj <yku

tk¡p djsa fd ogk¡ cM+s isM+ vkSj iRFkj rks ugha gSaA

vfLFkj <yku

3.2.5 lkekU; lq>ko

lkbV] [knkuksa ls i;kZIr :i ls nwj gksuh pkfg, D;ksafd

ckj&ckj foLQksV djus ls <yku fgyus ds dkj.k HkwL[kyu gks

ldrk gS ;k bekjr esa njkjsa vk ldrh gSaA ¼LFkkuh; {ks=

ekunaMksa dk ikyu djsaA½

isM+ <yku dh fLFkjrk dk ladsr ns ldrs gSaA vxj isM+ lh/ks

[kM+s gSa] rks <yku fLFkj gSA vxj isM+ eqM+s gq, gSa] rks <yku

vfLFkj gSA
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It is recommended that the distance between the
trees and the house should be according to local
area norms.

Distance according to 
local byelaws

Check for soil. It should not be very loose. The site should also be sufficiently away from quarries as
repeated blasting may cause landslide or cracks in the building
due to slope movement. (Check local area norms.)

House site

Ample distance

quarry

Trees may indicate slope stability. If the trees are upright, then 
the slope is stable. If the trees are bent, then the slope is 
unstable. 

Stable slope

Check for large trees and boulders. 

Unstable slope

3.2.5. General Tips
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● VwVs gq, {ks=ksa vkSj njkjksa dh tk¡p djsaA mu {ks=ksa ds utnhd fuekZ.k ls cpsaA

● lkbV ds utnhdh {ks= esa cM+s iSekus ij Hkwdai vkus ls] vkSj og Hkh yacs le; rd] feêh dk æohdj.k gksrk gS

ftlls {ks= uhao ds VwVus ds çfr laosnu'khy gks tkrk gSA LFkkuh; vf/kdkfj;ksa dks njkjksa vkSj VwVs gq, {ks=ksa ds

ckjs esa tkudkjh dk çpkj djuk pkfg,A bu {ks=ksa esa fuekZ.k çfrcaf/kr gksuk pkfg,A

igkM+h ij fuekZ.k djrs le; NksVs edku dks Å¡ps

LFkku ij cukuk pkfg,A

चित्र 3.2.6.2. घर काआकार

Hkwdai ls lqj{kk

चित्र 3.2.6.1. टूटिा के्षत्रऔर भ्रंश रेखा

3.2.6.
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● Check for ruptured areas and fault lines. Avoid construction close to those areas.
● Occurrence of an earthquake of large magnitude in the near vicinity of the site, and that too for a long duration

causes soil liquefaction making the area vulnerable to foundation failures.Local authorities must publicize the
information about fault lines and ruptured areas.
Construction should be restricted in these areas.

While constructing uphill, the smaller house should be 
located at higher location.

Fig 3.2.6.1.  Rupture Area and Fault Line  Fig 3.2.6.2.  Size of house 

3.2.6. Earthquake Safety
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• bekjr ds LFkku ij <yku dh LFkj

js[kk,Wa de ls de gksuh pkfg,A

• bekjr ds LFkku ij çk—frd ty

fudklh ekxZ vkSj ekStwnk isM+ksa dks

lajf{kr fd;k tkuk pkfg,A

• eq[; lM+d ls nwjh de gksuh

pkfg,A

चित्र 3.3.1 साइटअचभववन्यास

चित्र 3.3.2 भविका सूया पथ

3.3. fuekZ.k LFky dk vfHkfoU;kl

lqfuf'pr djsa fd vkidh Hkwfe ij Hkou cukus ds fy, fuEufyf[kr

'krsaZa iwjh gksaA

fuekZ.k LFkku bl çdkj gksuk

pkfg, fd ml ij mfpr :i

ls lw;Z dk çdk'k vkrk gks

rFkk og ?kkfV;ksa ds ry ;k

ioZrekykvksa vkSj pksfV;ksa ds

LFkk;h Nk;k {ks=ksa rFkk rst

gok okys {ks=ksa esa fLFkr u

gksA
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● The location of the building should
minimize grading.

● The location of the building must
preserve natural drainage courses
and existing trees.

● There should be less distance from
the main road to minimize footprint.

Fig 3.3.1 Orientation of Building 

Fig 3.3.2  Sun Path of Building    

3.3. Site Orientation 

Make sure that the following conditions can be met to place a building
on your land:

Site 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.

23



● <yku dks 0-5 ls 1 ehVj Åaps pj.kksa

esa dkVsa vkSj dkVus ds nkSjku çkIr

iRFkjksa dks bdVBk ;k ,df=r djsaA

● ?kj cukus ds fy, ,d cM+k eSnku çkIr

djus ds fy, <yku dks 1 ehVj ls

vf/kd xgjk dkVus ls cpsa] blds

ctk; lhfer xgjkbZ okys dbZ eSnku

cuk,aA nkusnkj lkexzh@feêh dk mi;ksx

djds lkbV dks lery djsaA

LFky dh lQkbZ ds nkSjku çkIr iRFkjksa dks <sj esa bdV~Bk fd;k tkuk

pkfg, D;ksafd mudk mi;ksx fuekZ.k vkSj leryhdj.k ds dk;ksZa esa

fd;k tk ldrk gSA gkykafd] lhesaV] ydM+h vkfn tSlh vU; fuekZ.k

lkexzh dks ekSle jks/kh 'ksM ds uhps j[kk tkuk pkfg,A

4 dk;ZLFky ij dke dh rS;kjh

fp= 4-1 lkbV dh rS;kjh

चित्र 4.2 dkVs vkSj Hkjs
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● Cut the slope in 0.5 to 1m high steps and
store stones obtained during cutting.

● Avoid slope cuttings more than 1 m deep
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.

.

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

4 SITE  PREPARATION

Fig 4.1 Preparation of Site

Fig 4.2 Cut and Fill

Cut

Fill
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• <yku dks cuk, j[kus vkSj ikuh dh fudklh ds 

fy, iRFkjksa dk mi;ksx djds iq’rs dh nhokjsa

cuk,a vkSj ctjh o VqVs gq,a iRFkjks ls Hkjko djsaA

• fuekZ.k ds LFkku ij ikuh] fctyh] igqaWp

ekxZ vkSj lkekxzh LVksj vkfn dh O;oLFkk

djsaA

• Iqk’rs dh nhokj vkSj Hkjko ls ikuh dh fudklh dh 

O;oLFkk djsaA ;g ctjh o VqVs gq, iRFkj vkSj iq’rs

dh nhokj essa NksVs Nsn dj ds fd;k tk ldrk gSSA

• tyHkjko ls cpus ds fy, fuekZ.k dk LFkku

rS;kj djrs le; ty fudklh dh O;oLFkk

lqfuf'pr djsaA

चित्र 4.4 ररटेचिंग वॉल

चित्र 4.5 iq’rs dh nhokj es Hkjko

fp= 4-3 fjVsfuax okWy dh ty fudklh

चित्र 4-6 साइट के चलए संसािि
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● Construct toe walls and do backfilling using stones 
to retain the slope and drainage of water. 

● Make arrangements for  water supply, electric 
point, approach road,  storage of material etc.

• Make arrangements for the drainage of water 
through toe walls and backfilling. This can be done by 
granular filling and providing weep holes in 
toe/retaining walls. 

• Make sure to provide drainage while preparing 
the site to avoid water logging. 

Fig 4.6 Resources for Site

Fig 4.4 Drainage of Retaining Wall
Fig 4.3 Section of Retaining Wall

Fig 4.5 Toe Wall Backfill
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lhesaV ds HkaMkj.k ds fy, ekSlejks/kh LFkku dh O;oLFkk

djsaA lhesaV dks tyjks/kh Åaps LFkku ij LVksj djsaA

lkbV ds laca/k esa lw;Z dh fn'kk ij /;ku nsaA

isM+ksa vkSj >kfM+;ksa tSlh ck/kkvksa dks dkVsaA mfpr lw;Z dh

jks'kuh ikus ds fy, f[kM+fd;k¡ vkfn yxk,¡A

?kj ds fy, ,d vPNk jkLrk fpfàr djsaA

ikuh ds lzksr vkSj bLrseky fd;s gq, xUns ikuh ds

fuiVku ds LFkku dks fpfUgr djsaA LFkkuksa dks fpfUgr

djsa tgk¡ 'kkSpky;@'kkSpky; ds xïs cuk, tk,¡xsA

lqfuf'pr djsa fd xank ikuh lkQ ikuh ds lkFk u

feysA

Site 

चित्र 4.7. सामग्री के चलए मौसमरोिी स्थाि

चित्र 4.8. सूया की हदशा

चित्र 4.9 घर की साइट िक पिंुि
चित्र 4.10. साइट पर जल सीमांकि
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Arrange a weather proof space for storing

cement. Store cement on waterproof raised

platforms.

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

Trim obstructions like trees and shrubs and locate windows etc.

to get proper sunlight.

Mark a good 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.

Site 

Fig 4.7. Weather proof space for materials 

Fig 4.8. Direction of the sun

Fig 4.9. Approach to house site

Fig 4.10. Water demarcation on site
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Hkwdai ds nkSjku ljy ?kj lcls csgrj çn'kZu djrs gSaA

lqfuf'pr djsa fd vkidh bekjr dk vkdkj ljy gksA

bekjr dk vkdkj pkSdksj ;k vk;rkdkj gksuk pkfg,A

;fn ,slk u gks] rks vius ?kj dks nks ;k vf/kd ljy

vkdkjksa esa foHkkftr djsa vkSj muds chp varjky çnku

djsaA

bekjr dks mÙkj&nf{k.k fn'kk esa cukuk csgrj gSA yach nhokj

mÙkj&nf{k.k v{k ij gksuh pkfg,A

5 ;kstuk laca/kh fn'kkfunsZ'k

fp= 5-1-1 Hkou ds vkdkj

fp= 5-1-2 Hkou dk vfHkfoU;kl

vius ?kj ds uD’ks dh ;kstuk cukrs le; dqN fn'kkfunsZ'k /;ku esa j[kus pkfg,A

5.1. vkdkj vkSj vfHkfoU;kl
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Simple shapes perform the best during earthquakes. Make
sure that your building has as simple a form as possible.

Building Shape should be regular. If unavoidable, give
separation gap to form regular shapes.

It is preferable to orient a building in a north-south
orientation. The longer side should be on the North-South
axis.

5 PLANNING GUIDELINES 

Fig 5.1.1 Shapes of Building   Fig 5.1.2 Orientation of Building  

While planning the layout for your house, there are a few guidelines that should be kept in mind:

5.1. Form and Orientation  
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• bekjr dh yackbZ mldh pkSM+kbZ ds eqdkcys cgqr vf/kd ugha gksuh pkfg,A ¼yackbZ vkSj pkSM+kbZ dk

vuqikr 2%1 ls vf/kd ugha gksuk pkfg, ;k LFkkuh; {ks= ds ekunaMksa ds vuqlkj gksuk pkfg,½A

• vyx&vyx [kaMksa ds chp varjky çnku djds NksVs [kaMksa esa cM+h bekjr dk fuekZ.k djuk csgrj gksrk

gSA

• {kSfrt vkSj Å/okZ/kj nksuksa rjg ls dh xbZ] bekjr Hkwdai ds nkSjku csgrj çn'kZu djrh gSA

fp= 5.1.3 ;kstukvksa esa l/w dk vuqikr fp= 5.1.4. . ;kstukvksa esa fujarjrk
fp= 5.1.5 njokts vkSj f[kM+dh ds LFkku esa fujarjrk

अपयााप्त योजिा लेआटट

पयााप्त योजिा लेआटट

खडी बंद दीवार

ऊर्धवाािर सिि दीवार

स्खडकी के चलए ख़राब स्थाि

स्खडकी के चलए अच्छा स्थाि
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• A building should not be too long compared to its width. (The ratio of length to width should not be more 
than 2:1 or according to local area norms). 

• It is better to construct a large building in smaller sections by providing gaps between different sections
• A symmetrically designed building, both horizontally and vertically,  performs better during an earthquake. 

Fig.5.1.3  Ratio of l/w in plans Fig.5.1.4. .Continuity in plans Fig.5.1.5 Opening location 
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,uchlh 2016 vkSj ,lih 73 ds vuqlkj U;wure vkdkj dh vko';drk,a vkSj fo’ks”k fooj.k

fp= 5.2.1. Hkou dh :Ik js[kk

5.2. vkarfjd ;kstuk

Øe

la[;k

dejs ds çdkj U;wure ry

{ks= ¼oxZehVj½

U;wure pkSM+kbZ

¼oxZehVj½

U;wure dejs

dh ÅapkbZ

(1) (2) (3) (4) (5)

1- ,d dejk

d- ,dy :e 9.50 2.70 2.75

[k- 1cgqmís'kh; dejs ds

lkFk de vk; okyh

vkokl bdkbZ

12.50 2.70 2.75

2- nks dejs

d- igyk dejk 9.50 2.70 2.75

[k- nwljk dejk 7.50 2.40 2.75

Øe

la[;k

dejs ds çdkj U;wure ry

{ks= ¼oxZehVj½

U;wure pkSM+kbZ

¼oxZehVj½

U;wure dejs

dh ÅapkbZ

(1) (2) (3) (4) (5)

ii) कम आय वाली आवास इकाइयााँ

d- igyk dejk 9.00 2.70 2.75

[k- nwljk dejk 6.50 2.10 2.75
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Requirements and specifications as per NBC 2016 and SP 73

Fig 5.2.1.  Building outline 

5.2. Internal Planning

SI No. Room Types Minimum 

Floor Area 

(sqm)

Minimum 

Width (sqm)

Minimum 

Room Height

(1) (2) (3) (4) (5)

i) Only one room

a) Single Room 9.50 2.70 2.75

b) Low income housing 

unit with 1 

multipurpose room

12.50 2.70 2.75

ii) Two rooms

a) First room 9.50 2.70 2.75

b) Second room 7.50 2.40 2.75

SI No. Room Types Minimum 

Floor Area 

(sqm)

Minimum 

Width (sqm)

Minimum 

Room Height

(1) (2) (3) (4) (5)

ii) Low income housing units

a) First room 9.00 2.70 2.75

b) Second room 6.50 2.10 2.75
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tc 'k;ud{k ds U;wure vkdkj dh ckr vkrh gS] rks

dksM ds vuqlkj Q'kZ dk {ks=Qy 90 oxZ QqV ls de 

ugha gksuk pkfg, vkSj dksbZ Hkh {kSfrt eki 9 QqV ls 

de ugha gksuh pkfg,A

mnkgj.k ds fy,] ,dy 'k;ud{k dh ;kstuk Åij nh xbZ gSA

fp= 5.2.2. a) 'k;ud{k U;wure vkdkj

fp= 5.2.2. b) 'k;ud{k dk U;wure vkdkj vkSj uD’kk

Table 5.1. 

Øe

la[;k

dejs ds çdkj U;wure ry

{ks= ¼oxZehVj½

U;wure

pkSM+kbZ

¼oxZehVj½

U;wure

dejs dh 

ÅapkbZ

(1) (2) (3) (4) (5)

d- jlksbZ fcuk HkaM+kj ds 

vyx

4.50 1.80 2.75

[k- de vk;] vkoklksa

ds fy, jlksbZ

3.30 1.80 2.75

Øe

la[;k

dejs ds çdkj U;wure ry

{ks= 

¼oxZehVj½

U;wure

pkSM+kbZ

¼oxZehVj½

U;wure

dejs dh 

ÅapkbZ

(1) (2) (3) (4) (5)

d- Hkkstu d{k ds lkFk

jlksbZ

7.50 2.10 2.75

[k- [kkus ds fcuk jlksbZ 5.00 1.80 2.75

de vk; okys vkokl ds fy, Luku?kj vkSj 'kkSpky;

d- Luku?kj 1.20 1.00 2.40

[k- 'kkSpky; 1.00 1.00

x- Luku?kj vkSj 'kkSpky; 2.00 1.20

de vk; okys vkoklksa esa cgqmís'kh;] jgus ;ksX; dejksa

esa [kkuk idkus ds fy, txg miyC/k djkbZ tk,xhA

30

Minimum 

90 square feet 

2.7 m 

Minimum

3.0 m 2.7 m

2
.7
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Minimum 

90 square feet 

3.0 m

Min. 90 square feet 

Min. 2.7 m in any horizontal dimension 

Minimum 

90 square feet 

2.7 m 

Minimum

3.0 m 2.7 m



When it comes to the minimum size of a bedroom, the 
code requires a floor area of not less than 90 square 
feet and the horizontal dimension in any direction cannot 
be less than 9 feet.

For instance, plan of a single bedroom is given above. 

Multipurpose habitable rooms in low income housing
shall be provided with an alcove for cooking space.

Fig 5.2.2. a) Minimum bedroom size

Table 5.1. 

SI 

No.

Room Types Minimum 

Floor Area 

(sqm)

Minimum 

Width 

(sqm)

Minimum 

Room 

Height

(1) (2) (3) (4) (5)

i) Kitchen without a 

separate storage

4.50 1.80 2.75

ii) Kitchen in a low 

income house

3.30 1.80 2.75

SI 

No.

Room Types Minimum 

Floor 

Area 

(sqm)

Minimum 

Width 

(sqm)

Minimum 

Room 

Height

(1) (2) (3) (4) (5)

i) Kitchen with dining 7.50 2.10 2.75

ii) Kitchen without 

dining

5.00 1.80 2.75

Bathroom and water closets for low income housing 

a) Bathroom 1.20 1.00 2.40

b) Water-closet 1.00 1.00

c) Bathroom with 

water-closet

2.00 1.20
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90 square feet 

3.0 m

Min. 90 square feet 

Min. 2.7 m in any horizontal dimension 

Minimum 

90 square feet 

2.7 m 

Minimum
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1- <ykuksa ij fIyaFk dh vf/kdre ÅapkbZ 900mm

vkSj U;wure ÅapkbZ 450mm gksxh] vkSj bls fIyaFk

ds vk/kkj ls ekik tk,xkA

• ck<+ çHkkfor {ks=ksa ds ekeys esa] fIyaFk dh

ÅapkbZ] fudVorhZ mPp ck<+ Lrj ls U;wure

600mm gksxhA

ck<+ ço.k {ks=ksa ds fy, 

U;wure 600mm ;k ,p-

,Q-,y- ¼mPp ck<+ Lrj½] 

2. lkekU; rkSj ij] nks ryksa ds chp 2-75 ehVj dh

U;wure Li"V ÅapkbZ vko';d gSaA bls Q'kZ dh Åijh

lrg ls Nr ds lcls fupys fcanq rd ekik tkrk gSA

• iDdh Nr okyh bekjrksa esa dejs dh vkSlr

ÅapkbZ de ls de 2-75 ehVj gksuh pkfg,A

• blds vykok] che] eqM+h gqbZ IysVksa ;k NTts ds

uhps U;wure Li"V ÅWpkbZ 2-40 ehVj gksuk

pkfg,A

• BaMs {ks=ksa vkSj/;k okrkuqdwfyr dejksa ds ekeys esa]

ÅtkZ laj{k.k ds mik; ds :i esa jgus ;ksX;

dejs dh ÅapkbZ de ls de 2-70 ehVj rd dh

tk ldrh gSA

450mm to 900mm 

fp= 5-3-1 fIyaFk dh U;wure ÅapkbZ

5.3. Hkouksa dh lkekU; vko’;drk,Wa
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1. Plinth on slopes shall have a maximum height 

of 900mm and minimum height of 450mm, 

and shall be measured from the base of the 

plinth.

● In case of flood prone areas, the plinth 

height, measured from the adjacent high 

flood plain level, shall be minimum 600mm.

Minimum 600mm or H.F.L. 
(High Flood Level) for flood 

prone areas 

2. In general, a minimum clear height of 2.75m is

required between floors; it is measured from the top

surface of floor to the lowest point of the ceiling.

• In buildings with pitched roof, the average height

of room should be at least 2.75 m.

• Further, the minimum clear headroom under a

beam, folded plates or eaves should be 2.4 m.

• In case of rooms in colder regions and/or air-

conditioned rooms, the height may be reduced to

a minimum of 2.70 m for a habitable room as a

measure to conserve energy.

450mm to 900mm 

Fig 5.3.1 Plinth minimum heights

General requirements of the building
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fdlh ?kj esa njoktksa vkSj f[kM+fd;ksa ds fy, vkn'kZ vkdkj D;k gSa\

njokts vkSj f[kM+fd;kaW nhokj ds dksuksa ls de ls de 

450mm dh nwjh ij fLFkr gksuh pkfg,A

,uchlh 2016 ds vuqlkj lkekU; vkdkj fuEufyf[kr

gS%

1- njoktk % 

• eq[; }kj% 1000 x 2100mm ls 1200 x 2100mm

• jlksbZ% 900 x 2100mm

• 'kkSpky;% 750 x 2100mm

2- f[kM+dh % 

fefJr tyok;q ds fy, dejs ds Q'kZ {ks= dk 1@8okaW 

Hkkx] BaMh tyok;q ds fy, dejs ds Q'kZ {ks= dk

1@12ok¡ Hkkx

lqjf{kr pkSM+kbZ 600 mm ls 1200 mm rd gks ldrh gSA

Hkwdai laHkkfor {ks=ksa esa] vf/kdre 600 mm Û ls 900 mm 

rd gks ldrh gSA

njokts vkSj f[kM+fd;kWa nhokj dh vkarfjd lrg ls 

600mm nwj gksuh pkfg, vkSj muds chp dh nwjh Hkh

de ls de 600mm gksuh pkfg,A

Hkwdaih; xfrfof/k ls lqj{kk ds fy, f[kM+dh dh pkSM+kbZ

600mm gSA gkyk¡fd] de ÅapkbZ ij] ;g 900mm

rd gks ldrk gSA

600mm to 1200mm

fp= 5-4-2 f[kM+dh ds fy, ekud pkSM+kbZ

5.4.

चित्र 5.4.1. दरवाजों और स्खडहकयों का स्थाि और आकार

32
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What are ideal sizes and locations of openings for door and windows in a house?

The door and window openings should be positioned at 
least 450 mm away from wall corners or junctions. NBC 
2016 recommends the following normal sizes:
(1) Door Openings:
Main door : 1000 × 2100 mm to 1200 x 2100mm
Kitchen : 900 × 2100 mm
Toilet : 750 × 2100 mm
(2) Window Openings:
1/8th of floor area of room for temperate and composite; 
1/12th of floor area of room for cold climate

Standard width may range from 600mm to 1200mm width.
In Earthquake prone areas, 600mm x 900mm maximum. 

The opening should be provided 600mm away from the 
internal surface of a wall and the distance between the 
openings should also be a minimum of 600mm.  

Preferable width of the window for resistance against
seismic activity is 600mm. However, at lower elevations,
it may be taken to be 900 mm.

600mm to 1200mm

Fig 5.4.1. Illustration of openings   

Fig 5.4.2.  Standard width for a window opening 

5.4. Doors  and  Windows
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• A ls B rd 4 ehVj dh js[kk fpfUgr djsa tgka 90

fMxzh dk dks.k vko';d gSA

• vkSj B ij [kwafV;k¡ yxk,¡A igyk O;fä ekius okys Vsi

ds çkjafHkd fljs dks ,d gkFk ls [kwaVh A ij 'kwU; ij

idM+rk gS vkSj mlh Vsi dks nwljs gkFk ls 12 ehVj ds

fu'kku ij idM+rk gSA

• nwljk O;fä 4 ehVj ds fu'kku ij Vsi idM+sxk vkSj ch

ij ,d [kwaVh yxk,xk vkSj 4 ehVj ij fu'kku

yxk,xk A

• ,d rhljk O;fä 9 ehVj ij Vsi idM+rk gS vkSj mls

fpfUgr djrk gS] tks fd lh fcanq gksxkA vc [kwaVh dks

fcanq lh ij yxk,¡A

• vc vko';drkuqlkj ykbu A - C dks fdlh Hkh yEckbZ

rd c<+k,¡A

fcfYMax :ijs[kk

• fuekZ.k LFky dks lkQ djsa] lqfuf'pr djsa fd og lery gksA

• lHkh dksuksa ij daØhV CykWd ekdZj yxk,a] ekdZj CykWd

çLrkfor Hkou dh ckgjh nhokjksa ls yxHkx 1-5 ehVj dh nwjh

ij j[ks tkus pkfg,A

• /kkxs dks tehu ls nwj j[kus ds fy, CykWdks dh ÅapkbZ leku

gksuh pkfg,A

• ckgjh nhokj dh e/; js[kk dks /kkxs vkSj Vsi ls fpfUgr djsaA

/kkxs dks etcwrh ls [khapsa rkfd og <hyk u gks tk,A

• Hkou ds dksuksa ij lwrh /kkxs dh js[kk dks ,d nwljs ls

ledks.k ij ck¡V ysaA 90 fMxzh çkIr djus ds fy, 3%4%5

fof/k ¼tSlk fd Åij crk;k x;k gS½ dk mi;ksx djsaA

6 fuekZ.k çfØ;kvksa ds ckjs esa lkekU; tkudkjh

fp= 6-1-1- tehu ij Hkou dh :ijs[kk vafdr djuk

a)
tehu ij Hkou ds uD’ks dks ekiuk vkSj fpfUgr djuk

b)
/kkxs vkSj bZV dk mi;ksx djds Hkou ds uD’ks dks

fpfUgr djuk

c)
uD’ks ds fy, /kkxs vkSj bZV dk mi;ksx djuk

fuekZ.k ds fy, lkekU; izfdz;k ¼çkjafHkd pj.k½

A

B

C

6.1
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● Draw a 4 Mtr. Line from A to B where 90 degree angle
is required. Fix pegs at A and B.

● The First person holds the initial end of measuring tape
with one hand on the peg A at zero and the Same tape
with other hand at 12m.

● The other person will hold the tape at the 4m mark
and fix a peg at B and mark it at 4m

● A third Person holds the tape at 9 mtrs and mark it,
which will be the c point. Now place the peg at point C.

● Now increase the line AC to any length as needed.

Building Outline Layout

● Clean the Construction site, ensure that it is flat.
● Put Concrete blocks markers on all the corner, marker

blocks should be placed about 1.5 Mtrs away from the
outer walls of the proposed building.

● Blocks should be of equal height and to keep thread off the
ground

● Mark centre line of the outer wall with cotton thread and
tape. Stretch cotton thread firmly so that it does not sag.

● At the corners of the building, divide the line of cotton
thread at right angles to each other. Use 3:4:5 method to
obtain 90 degree.

6 GENERAL INFORMATION ABOUT CONSTRUCTION PRACTICES

Fig 6.1.1. Building outline layouting on ground

a)   Measuring and marking ground lines 
b) Building layout using thread and concrete blocks  

c)Using thread and block for layouting  

6.1. Common Practices for Construction (Initial Phase)

A B

C
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ty Lrj ikbi dk mi;ksx djds lery djuk

• 10 ehVj rd yacs ikuh dh ikbi dk mi;ksx

djsa vkSj bls ikuh ls HkjsaA

• nksuksa fljksa dks yacor idM+sa rkfd ikuh ckgj u

fudysA

• Qals gq, fdlh Hkh gokbZ cqycqys dks [kRe djus

;k fudkyus ds fy, Hkjh gqbZ ikbi dks viuh

maxyh ls FkiFkik,aW A

• nksuksa fljksa dks ,d lkFk idM+sa vkSj lqfuf'pr

djsa fd nksuksa fljksa dk Lrj leku gksA

• lanHkZ fcanq A dks igpkusa] ;g og Lrj gS ftls

vki fdlh vU; LFkku B ij ys tkuk pkgrs gSaA

vius lgk;d dks lanHkZ Lrj A fpUg ij [kM+k

j[ksaA

• Ikkbi ds nwljs Nksj dks yxHkx ch ds ikl j[ksa

tgka Lrj LFkkukarfjr fd;k tkuk gS] ikbi esa

ikuh ds Lrj dks A ij ykus ds fy, Vîwc dks

Åij vkSj uhps ys tk,a] ikbi ch ds nwljs Nksj

ij Lrj dks fpfUgr djsaA

• vc A vkSj B ,d gh Lrj ij gSaA

चित्र 6.1.2. साइट का समिलीकरण

B

चित्र 6.1.3. यि जांििा हक ट्यूब के दोिों चसरों पर पािी का स्िर समाि िै

AA B
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Water level for levelling of site 

● Use a water tube up-to 10m in length and fill
it with water.

● Hold both ends vertically so that water does
not drain. Tap the filled tube with your finger
to eliminate or remove any air bubbles
trapped.

● Hold both ends together and make sure that
the level in both the ends is same.

● Identify the Reference point A , which is the
level you want to move to another place B.

● Have your assistant stand at the reference
level A mark.

● Place the other end of the tube
approximately near B where level is to be
transferred, move the tube up and down to
bring the water level in the pipe at A, mark
the level at the other end of the tube B.

● Now A and B are at the same level.

Fig 6.1.2.  Water levelling of Site  

B

Fig 6.1.3.  Water levelling of Site    (How to check levels)

AA B
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1- uhao dh pkSM+kbZ dks fpfUgr djus ds fy, dsaæ js[kk

ds nksuksa fdukjksa ij [kwafV;ka yxk,aA

2- feêh dh xq.koÙkk dh tkap djds] uhao dh nhokj dh

pkSM+kbZ ds nksuksa Å/okZ/kj i{kksa dks lqfuf'pr djsaA

3- tehu dh lrg ls Åijh feêh vkSj vU; dpjk gVk

nsaA

4- ikuh dh ysoy ikbi ;k fLifjV ysoy dk mi;ksx

djds uhao dh lrg dh leryrk vkSj Lrj

lqfuf'pr djsaA

fp=  6-1-4 uhao dh U;wure xgjkbZ vkSj pkSM+kbZ

feêh [kksnsa vkSj [kksnh xbZ feêh dks uhao dh ukfy;ksa ls de ls

de 45 lseh nwj <sj djsa rkfd bls ukfy;ksa esa okil fxjus

ls jksdk tk ldsA

uhao dh [kqnkbZ

fp=  6-1-6- ,d nqjeqV }kjk tehu dk la?kuu

fp= 6-1-5- uhao dh [kkb;k¡ [kksnuk ¼D;k djsa vkSj D;k u djsa½
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1. Mark the foundation trench width by placing pegs
at both sides of the centerline, marked during
layout, equal to the foundation width required.

2. Determine safe vertical sides of the trench wall, by
examining the soil quality.

3. Remove the soil’s top surface and remove the
waste, organic materials and other trash from
there.

4. Ensure the flatness of pit surface using a water
tube level or with a scale and spirit level.

6.1.4. Minimum depth and width of trenches

Dig the soil and stack the dug soil at least 45 cm away from the
trenches to prevent it from falling back into the trenches.

Excavation of Foundation Trenches

Fig. 6.1.6. ground hardened by a rammer 

Fig. 6.1.5. Digging trenches (do’s and don’t’s)
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uhao dk fuekZ.k :

fp= 6-2-1 uhao esa lhesaV daØhV

6.2 Hkkj okgd lajpuk

a) uhao dh [kqnkbZ

b) uhao dh fpukbZ ¼vuqHkkx½

• uhao esa yxHkx 12 lseh eksVh 1%5%10 lhesaV daØhV fcNk,a vkSj ,d

lery lrg çkIr djus ds fy, bls vPNh rjg ls nqjeqV dk mi;ksx djsaA

• uhao dh fpukbZ ds uhps ls çR;sd dksus esa 12mm O;kl dk 1lfj;k [kM+k

djsaA

• yxHkx fIyaFk Lrj rd lhesaV eksVkZj esa bZaVksa ;k VwVs gq, iRFkj dh fpukbZ dk

mi;ksx djds uhao dk fuekZ.k djsaA

• uhao dh fpukbZ ds pkjksa vksj dh txg dks lko/kkuhiwoZd feêh dh 100mm

eksVh ijrksa ls Hkj fn;k tkrk gSA

• ;fn Hkjko dh feêh lw[kh gks rks ikuh dk fNM+dko dj mls xhyk dj nsuk

pkfg,A

• çR;sd ijr dks nqjeV dk mi;ksx djds Bksl cuk;k tkuk pkfg,A lqfuf'pr

djsa fd ;g uhao dh fpukbZ dks uqdlku u igq¡pk,A

• uhao ds nksuksa fdukjksa ij rc rd feêh Hkjsa vkSj nck,¡ tc rd fd vko';d

ÅapkbZ rd u igq¡p tk,] tks vke rkSj ij vklikl ds tehuh Lrj ls FkksM+h

vf/kd gksrh gSA

• miyC/k vfrfjä feêh dks fIyaFk esa Hkjk tk ldrk gSA

uhao dk fuekZ.k Bksl dBksj feêh

esa i;kZIr xgjkbZ ij fd;k tkuk

pkfg, tks iwjs o"kZ ueh ifjorZu

ls çHkkfor u gksA

lfj;k
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Construction of Foundation:

• The space around the foundation masonry is carefully filled with 100 mm thick layers of soil.
• If the soil of the filling is dry, then it should be moistened by spraying water.
• Each layer should be compacted by using ground tamper. Make sure that it does not damage the foundation.
• Add layers sequentially on both sides of the foundation until the required height is reached, which is generally

slightly more than the surrounding ground level.
• Any extra excavated soil can be filled in plinth.

Fig 6.2.1  P.C.C of Foundation Trench

6.2. Load Bearing Structure

a) trenches b)   Foundation in trench (Section)

• Lay about 12 cm thick  1:5:10 cement concrete in the foundation 
trench and compact well to obtain a level surface.

• Provide 1 no 12mm dia vertical steel bar at every corner from the 
bottom of the foundation masonry (Fig)

• Construct foundation using bricks/Blocks/Coursed Rubble masonry 
in cement mortar nearly upto the plinth level. 

Foundations should be constructed
in solid hard soil at appropriate
depth not affected by moisture
changes throughout the year.

Corner steel bar
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fIyaFk dks tehuh Lrj ls

de ls de 30cm ÅaWpk

cuk;k tkrk gSA ÅaWps

fIyaFk Lrj dks çkFkfedrk

nh tkuh pkfg, rkfd

{ks= esa laHkkfor ck<+ ds

nkSjku Hkh ckfj'k dk

ikuh] lkai vkfn ?kj esa

ços'k u djsaA

fIyaFk cSaM dk fuekZ.k

tSlk fd ge ns[k ldrs gSa] tehu fIyaFk cSaM

ls de ls de 30 cm uhps gS vkSj fIyaFk

cSaM dks Hkwdaih; cSaM çnku fd;k x;k gSA
1- <k¡pk LFkkfir djsa% fIyaFk cSaM dk

vkdkj cukus ds fy, ydM+h] IykbZcksMZ]

;k yksgs dh IysV dk mi;ksx djds

fIyaFk fpukbZ ds fdukjksa ds lkFk <k¡pk

dk fuekZ.k djsaA lqfuf'pr djsa fd

'kVfjax lh/kh ykbu esa Bhd ls yxh gqbZ

gSA

2- LVhy ckj j[ksa% Mªkbax ¼vxys i"̀B½

ds vuqlkj vkjlhlh che ds fy,

{kSfrt lfj;k çnku djsaA dksuksa ij [kM+s

Hkwdaih; lfj;ks dks fIyaFk ds lfj;ksa ls

xqtjus nsaA

3. daØhV Mkysa% <k¡pk dks ,e20 daØhV feJ.k ls Hkjsa] ok;q fjfä;ksa dks

gVkus ds fy, bls vPNh rjg ls nqjeqV djsaA

4- ikuh ls rjkbZ % daØhV dks yxHkx 28 fnuksa rd rjkbZ djrs jgsaA

njkjksa ls cpus ds fy, bls ue j[ksaA LVfjax dks lko/kkuhiwoZd gVk,a

vkSj bPNkuqlkj lrg dks lery djsaA

vkjlhlh fIyaFk cSaM dk fuekZ.k%

fp= 6-2-2- uhao dk ih-lh-lh
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Plinth is made at least 30 cm
above the ground level.
Higher plinth level should be
preferred so that rainwater,
snakes etc do not enter into
the house even during
possible floods in the area.

Construction of plinth band  

As we can see, the ground is at least
30 cm below the plinth band and
the plinth band has been provided
with seismic Band

1. Install Formwork: Construct
formwork along the edges of the
plinth masonry using timber,
plywood, or metal sheets to define
the plinth band's shape. Ensure to
secure shuttering and alignment.

2. Place Reinforcement Bars: Provide
horizontal bars for RCC band/ Bond
Beam as per drawing (next page).
Allow vertical seismic bars at the
corners to pass through the
horizontal bars.

Fig 6.2.2.  P.C.C of Foundation Trench

3. Pour Concrete: Fill the formwork with M20 concrete mix, compacting it
thoroughly to remove air voids.

4. Cure and Finish: Let the concrete cure for approximately 28 days. Keep it
moist during curing to prevent cracking. Remove the formwork
carefully and finish the surface as desired.

Providing RCC Plinth Band:
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Detail at T corner Section of Plinth band 

12mm dia reinforcement bars  (horizontal)

6mm dia bar links

Legend

Detail at L corner 

Detail at BDetail at A

fp= 6-2-5 Hkwdai cSaM ds dksus ij lq–<hdj.k dk fooj.k ¼3Mh½

—i;k ;kn j[ksa%

1-uhao vkSj feêh% lqfuf'pr djsa fd tehu

lery gks xbZ gS] feêh vPNh rjg ls tek

nh xbZ gS] uhao dks /kalus ls jksdus ds fy,

vfrfjä ikuh fudkyus dh O;oLFkk dh xbZ

gSA

2-lkexzh dh xq.koÙkk% etcwrh ds fy, mPp

xq.koÙkk okys daØhV ¼,e20+½] bZaVksa ;k

iRFkjksa dk mi;ksx djsa vkSj lfj;ksa ls

fVdkÅ cuk;saA

3-Ekki% fn, x, fooj.kksa dk ikyu djsa] nh

xbZ ÅapkbZ vkSj pkSM+kbZ cuk, j[ksa]

lajpukRed leL;kvksa ls cpus ds fy,

lVhd eki vkSj Lrj lqfuf'pr djsaA

vkjlhlh cSaM dk fooj.k

• lHkh nhokjksa dks fIyaFk Lrj ij ,d lkFk

cka/kus ds fy, fcuk fdlh czsd ds 75mm

eksVh vkjlhlh fIyaFk cSaM çnku dh tkrh

gSA ;g uhao dks Hkwdai ls lqj{kk çnku

djrk gSA

• fIyaFk cSaM@che de ls de nks 12mm

O;kl okys lfj;k ckj dk mi;ksx djds

cuk, tkrs gSaA Lkfj;ksa dks vklikl dh

nhokjksa esa ços'k djkus ds fy, nhokj ds

dksuksa ij eksMs tkrs gSaA lfj;s nhokjksa ds

dksuksa ;k Vh&taD'ku ij lekIr ugha gksus

pkfg,A

¼uksV% dksuksa ij IyslesaV fooj.k n'kkZus ds fy, LVhy dh NM+ksa dks vyx&vyx jaxksa esa

fpfUgr fd;k x;k gS½                                                             

12mm O;kl lq–<hdj.k ckj ¼Å/okZ/kj½

fp= 6-2-3- Hkwdai cSaM ds dksus ij lq–<+hdj.k dk fooj.k
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• A 75 mm thick RCC plinth band is
provided continuous over all the walls
to bind them together, at the plinth
level. This provides safety against
earthquakes and non-uniform
settlement of foundation.

• The plinth bands/beams are
reinforced with at least two 12mm dia
steel bars that bend at wall corners to
enter the adjoining walls. The steel
bars should not terminate at corners
or T-junctions of walls.

Fig 6.2.3.  Details of reinforcement at corner of Earthquake band

Detail at T corner Section of Plinth band 

12mm dia reinforcement bars  (horizontal)

6mm dia bar links

12mm dia reinforcement bars (vertical)

Legend

Detail at L corner 

Detail at BDetail at A

Fig 6.2.4  Details of reinforcement at corner of Earthquake band (3D)

Tips to remember:
1. Foundation and Soil: Ensure ground is
leveled, soil compacted, and drainage
provided to prevent settling and water
accumulation.
2.Material Quality: Use high-quality
concrete (M20+), bricks, or stones, and
reinforce with steel for strength and
durability.
3.Dimensions and Alignment: Follow
specifications for uniform height and
width, ensuring accurate measurements
and level alignment to avoid structural
issues.

Details of making RCC Bands

(Note: Reinforcement bars have been marked in different colours to depict joinery)
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nhokjksa dh eksVkbZ fMtkbu ij fuHkZj djrh gSA tgka bZaVsa egaxh gSa ysfdu iRFkj miyC/k gSa] ogka rS;kj fd;s

gq, LVksu daØhV CykWd] [kks[kys CykWd] jQ dV iRFkj vkfn dk mi;ksx fpukbZ ds :i esa fd;k tkrk gSA

nhokjsa bruh etcwr gksuh pkfg, fd os Hkkj lgu dj ldsa] ueh dks jksd ldsa vkSj vkx dk çfrjks/k dj

ldsa vkSj vU; çk—frd xfrfof/k;ksa dks lgu dj ldsaA bZaVksa@CykWdksa dks lhesaV vkSj jsr dk mi;ksx djds

tksM+k tkuk pkfg,A lHkh nhokjksa dks Hkwdai] pØokr] ck<+ vkSj vkx vkfn tSls çk—frd [krjksa ds dkj.k vkus

okys vfrfjä Hkkj dks lgu djus ds fy, fMtkbu fd;k tkuk pkfg,A

1- fpukbZ esa bZaVksa dk mi;ksx djus ls ,d fnu igys] bZaVksa dks vPNh rjg ls fHkxksus ds fy, <sj lkjk

ikuh fNM+dsaA

2- fpukbZ esa mi;ksx ds fy, bZaVksa dks <sj ls ckgj fudkyus ls igys fQj ls ikuh dk fNM+dko djsaA

lw[kh bZaVsa [kjkc xq.koÙkk vkSj de etcwrh okyh fpukbZ nsrh gSaA

3- bZaVsa vke rkSj ij bafXy'k ckWUM uked iSVuZ esa j[kh tkrh gSaA nhokj dh eksVkbZ bZaV dh ,d yackbZ ds

cjkcj gksrh gS tks bLrseky dh tk jgh bZaV ds çdkj ij fuHkZj djrh gSA

fpukbZ ds fy, bZaVksa ds çdkj %

चमट्टी रेि+ििूा फ्लाईएश

कंक्रीट खोखला कंक्रीट ब्लॉक

चित्र 6.2.5 ईंटों के प्रकार चित्र 6.2.6 bafXy’k ckW.M चित्र 6.2.7 ईंटों के ढेर पर पािी का चछडकाव

fIyaFk Lrj ls Åij dh fpukbZ
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Masonry in Superstructure
The thickness of the walls depend upon the design. Where bricks are costly but stone is available precast stone
concrete blocks, hollow blocks, hammer dressed stones etc. are used as masonry units. Walls must be strong
enough to bear the loads, check moisture and resist fire and other natural vagaries. The masonry units must be
joined using cement mortar. All walls must be designed to take extra loads coming due to natural hazards like
earthquakes/ cyclones/ floods/ fires etc.

1. At site, store bricks in stacks. On the day before using the bricks in masonry, spray lot of water on the stacks

to drench the stack well up to the core.

2. Again spray water before taking the bricks out from the stack for use in masonry. Dry bricks give poor quality

and low strength masonry.

3. The bricks are generally laid in a pattern called English Bond. Wall thickness is equal to one length of the brick

which depends upon the type of brick being used.

Types of Brick for Masonry

Clay                  Sand+lime Flyash

Concrete              Hollow Concrete Block                                                 

Fig 6.2.5 Types of bricks
Fig 6.2.6 English Bond Fig. 6.2.7 Spraying water on Brick stacks

Masonry in Superstructure 
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nhokjksa esa njokts vkSj f[kM+fd;ksa ds Ýse yxkuk

● fpukbZ dk;Z ds nkSjku nhokjksa esa njokts vkSj f[kM+dh ds Ýse yxk, tkrs gSaA Ýsekas ij LVhy gksYMQkLV yxk, tkrs gSa ftUgsa lhesaV

daØhV ds lkFk nhokjksa esa yxk;k tkrk gSA

● f[kM+dh ds Ýse esa pkjksa rjQ gksYMQkLV yxs gksrs gSaA Å/kZ~ok/kj i{kksa ij yxs gksYMQkLV nhokjksa ij yxk, x, gSa vkSj Åij o uhps

ds gksYMQkLV vkjlhlh fyaVsy vkSj fly cSaM ij yxk, x, gSaA

● njokts ds Ýse dk e/; gksYMQkLV vkjlhlh fly cSaM esa fQV fd;k x;k gSA

● Hkwdai ls lqj{kk ds fy, etcwr njokts vkSj f[kM+dh ds Ýse LVhy Vh&lsD'ku ds cuk,aA f[kM+dh ds Ýse ij LVhy fxzy osYM djsaA

● Hkwdai ls lqj{kk ds fy, njokts@f[kM+fd;k¡ NksVh gksuh pkfg, vkSj nhokj ds dksuksa ls de ls de 60cm nwj gksuh pkfg,A ,d nhokj

esa nks njokts@f[kM+fd;k¡ de ls de 60 cm dh fpukbZ ls vyx gksuh pkfg,A

● lHkh fpukbZ okyh nhokjsa fIyaFk] fyaVsy vkSj Nr ds Lrj ij 75mm eksVh vkjlhlh cSaM ls ,d lkFk ca/kh gksuh pkfg,A

● fMtkbu ds vuqlkj fpukbZ okyh nhokj ds dksuksa ij Å/okZ/kj LVhy dh NM+sa ;k vkjlhlh dkWye çnku djsaA

Z टाइप िोल्ड फास्ट

माइल्ड स्टील फ्लैट िोल्ड फास्ट

चित्र 6.2.8 िोल्डफास्ट के प्रकार चित्र 6.2.9 दीवारों में स्खडकी और दरवाजे के फे्रम लगािा

दीवारों में स्खडकी के फे्रम को लगािा दीवारों में िौखट लगािा
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Fixing Doors and Window frames

● Door and window frames are fixed in the walls during masonry work. Steel holdfasts are fixed to the frames which are
embedded in the walls with cement concrete. Middle holdfast of door frame is fixed into the RCC Sill band.

● Window frames have holdfasts fixed to all the four sides. The holdfasts fixed to the vertical members are fixed to the
walls and the top and bottom holdfasts are fixed to the RCC Lintel and Sill bands.

● For EQ safety make strong Door and Window frames of steel T-sections. Weld steel grills to the window frames.
● For earthquake safety the door/window openings should be small and must be at least 60 cm away from wall corners.
● Two openings in a wall should be separated by at least 60cm masonry.
● All the masonry walls should be bound together by 75 mm thick RCC bands at plinth, lintel and roof levels.
● Provide vertical bars or RCC tie columns at masonry wall corners as per design.

Z type hold fasts

Mild flat hold fasts 

Fig 6.2.8  Types of hold fasts Fig 6.2.9  Window and Door frame fixing

Window Frame fixing Door Frame fixing 
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• ,d ckj tc vkjlhlh fIyaFk cSaM <y tk,] rks mlesa LVhy

Vh&lsD'ku dk ,d etcwr njokts dk Ýse yxk;k tk,A

• njokts ds Ýsekas dks fIyaFk ds Åij lVhd LFkku ij j[ksaA

Ýse ds fdukjs lkgqy esa gksus pkfg,A fpukbZ Åij tkus

ij bls dbZ ckj tkapsaA ;fn vko';d gks rks ysoy vkSj

Iyac ds fy, Ýse dks lek;ksftr djus ds fy, f'ke dk

mi;ksx djsaA Ýse esa osYMsM gksYMQkLV dk mi;ksx djds

njokts ds Ýse dks vklikl dh lajpuk esa Bhd ls

yxk,aA bUgsa Ýse esa bl rjg ls osYM fd;k tkrk gS

1½ ,d tksM+h ¼çR;sd rjQ ,d½ fIyaFk cSaM ls 300mm Åij

çnku dh tkrh gS]

2½ e/; tksM+h dks fly vkjlhlh cSaM esa fQV fd;k x;k gS]

3½ ,d tksM+k fyaVsy cSaM ls 300 mm uhps fQV fd;k x;k

gSA

4½ 'kh"kZ ij osYM fd;k x;k ,d tksM+k] vkjlhlh fyaVsy cSaM

esa fQV fd;k x;k gSA

• tSls&tSls fpukbZ Åij tkrh gS] gksYMQkLV dks fpukbZ esa

;k vkjlhlh cSaM esa yxk fn;k tkrk gSA ckn esa yxk,

x, Ýse <hys gks tkrs gSa vkSj Hkwdai ls lqj{kk ugha nsrsA

tSls&tSls fpukbZ Åij c<+rh gS] f[kM+dh ds Ýse ds gksYMQkLV

Hkh nhokjksa esa yxk fn, tkrs gSaA

1-fupyk tksM+k vkjlhlh fly cSaM esa fQV fd;k tkrk gSA

2-tSls&tSls fpukbZ dk dke c<+rk gS] Ýse ds Å/okZ/kj

fdukjksa ij yxs gksYMQkLV dks lhesaV daØhV ds lkFk nhokjksa

dh fpukbZ esa yxk fn;k tkrk gS

3-'kh"kZ tksM+h dks vkjlhlh fyaVsy cSaM esa fQV fd;k tkrk gSA

fpukbZ dk;Z ds le; lHkh njokts vkSj f[kM+dh ds

Ýse fQV djsaA ckn esa bUgsa fQV djus ls

gksYMQkLV tksM+ <hys gks tkrs gSaA

njokts] f[kM+dh ds Ýse dk lgh Lrj vkSj

Å/okZ/kjrk lqfuf'pr djsaA

चित्र 6.2.10 ववंडो फे्रम हफस््संग (ऊर्धवाािरिा सुचिस्िि करिा)
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● Once the RCC plinth band is cast, a strong door frame of
steel T-section be fixed to it.

● Position the door frames over the plinth at their exact
locations. The sides of the frame should be in plumb.
Check several times as the masonry goes up. Use shims
if necessary to adjust the frame for level and plumb.
Secure the door frames to the surrounding structure
using holdfasts welded to the frames. These are placed
in such a way that

i) one pair (one on each side) is fixed 300mm above
the plinth band,
ii) middle pair is fixed into the sill RCC band,
iii) one pair is fixed 300mm below the lintel band
and
iv) one pair welded at the top, goes into the RCC
Lintel band.

● The holdfast are fixed into the masonry or in the RCC
bands as the masonry goes up. Frames fixed later
become loose and do not provide safety against
earthquakes.

The holdfasts of window frames are also fixed in walls

as the masonry goes up.
i) The bottom pair is fixed into the RCC sill band.
ii) The holdfasts fixed to the vertical sides of the frame
are fixed into the masonry of walls as the masonry work
goes up with cement concrete.
iii) The top pair is fixed into the RCC lintel band.

Fix all door and window frames at the time of
masonry work. Fixing them later makes holdfast
joints loose.

Ensure correct level and verticality of door window
frames.

Fig 6.2.10  Window frame fixing (ensuring verticality)
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75mm eksVs vkjlhlh cSaM f[kM+dh dh pkS[kV] njokts

ds fyaVsy vkSj Nr ds Lrj ij miyC/k djk, x, gSaA

• xScy nhokjksa esa vkjlhlh xScy cSaM Hkh miyC/k

djk, x, gSaA ;s egRoiw.kZ lajpukRed rRo gSa tks

lHkh nhokjksa dks lacaf/kr Lrjksa ij {kSfrt :i ls

cka/krs gSa vkSj Hkwdai ds nkSjku Hkou dh j{kk djrs

gSaA

• ;s cSaM njokts dh f[kM+dh ds fyVajkas ds :i esa Hkh

dke djrs gSaA bu vkjlhlh cSaMksa ls njokts vkSj

f[kM+dh ij lu'ksM fudkys tk ldrs gSaA

• dksuksa ij [kMs lfj;s uhao] nhokjksa vkSj Nr dks

yacor :i ls cka/kus ds fy, bu cSaMksa ls xqtjrh

gSaA

• vkjlhlh cSaM dk dksbZ Hkh lfj;k dksuksa ij lekIr

ugha gksrk gSaA ¼fp=-6-2-13-½ lfj;s dksuksa ij eqM+s

gq, gSa vkSj lkFk dh nhokjksa esa de ls de 0-5

ehVj rd tkrs gSaA

fyaVsy cSaM dk egRo%

1 lajpukRed etcwrh% njoktksa/f[kM+fd;ksa ds Åij Hkkj dks

leku :i ls forfjr djrk gS] njkjksa dks jksdrk gS vkSj

bekjr dh fLFkjrk lqfuf'pr djrk gSA

2 Hkwdai çfrjks/k% bekjr dh rkdr c<+krk gS] Hkwdai esa

lajpuk ds <gus ds tksf[ke dks de djrk gSA

3 Hkkj forj.k% njokts vkSj f[kM+fd;ksa ls nwj nhokjksa ij

Hkkj forfjr djrk gSA

fp= 6-2-11 ,d ?kj esa fyaVsy cSaM dh fLFkfr

fp= 6-2-13- fyaVj cSaM esa LVhy dh NM+sa j[kus dk lgh

rjhdk

fyaVsy cSaM vkSj NTts çnku djuk
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75 mm thick RCC Bands are provided at plinth,
window sill, door lintel and roof levels. In gable
walls RCC Gable bands are also provided.
• These are important structural elements that

bind all the walls horizontally at respective levels
and protect them during earthquakes.

• These bands also act as door window lintels.
Sunshade projections can be taken out from
these RCC bands over door and window
openings.

• Vertical steel bars at corners pass through these
bands to bind the foundations, walls and the
roof vertically.

• No bars of RCC bands terminate at corners.
(Fig.6.2.13.) The bars bend around the corners
and go at least 0.5m in to the adjacent walls.

Importance of Lintel Band
1. Structural Support: Distributes load above openings
evenly, preventing cracks and ensuring building stability.

2. Earthquake Resistance: Enhances building rigidity,
reducing collapse risk in earthquakes.

3. Load Distribution: Distributes load away from openings,
preventing localized stress and damage.

Fig 6.2.12 Lintel Band position in a house

Fig 6.2.11 Correct way of reinforcement in lintel band

Providing lintel Band and sunshades
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चित्र 6.2.12 Hkw&ry ;kstuk

● viuh t:jr ds fglkc ls ?kj dk uD'kk

cuk,aA ns[ksa fd p;fur ?kj dk uD'kk vkids

IykWV ij fQV cSBrk gSA

● vius ?kj ds uD'ks dk fIyaFk {ks= Kkr djsaA

● vius vkl & ikl ds {ks= esa ?kj fuekZ.k dh

fIyaFk {ks= nj dk irk yxk,aA

● ?kj ds fuekZ.k dh vuqekfur ykxr tkuus ds

fy, fIyaFk {ks= dks LFkkuh; fIyaFk {ks= nj ls

xq.kk djsaA ns[ksa fd p;fur ?kj ds uD'ks dk

vkdkj vkids ctV esa fQV cSBrk gSA

● gekjs ?kj dh lkbV yach gSA ¼v/;k;&3 LFky

p;u ,oa ewY;kadu½A

● blfy,] ge nks dejksa] Nr ls <dk cjkenk]

[kkuk idkus dh txg] ckFk:e] Hkwry esa

'kkSpky; vkSj igyh eafty esa nks vkSj dejksa

dk ,d yack ?kj dk uD'kk pqurs gSaA

● vki vius ctV] ikfjokfjd vko';drk vkSj

vius fuekZ.k LFky ds vkdkj ds vuqlkj fdlh

Hkh ?kj dk uD'kk cuk ldrs gSaA v/;k;&4

lkbV rS;kjh esa fn, x, lq>koksa vkSj pj.kksa dk

ikyu djrs gq, fuekZ.k ds fy, lkbV rS;kj

djsaA

चित्र 6.2.13 izFke ry ;kstuk

vkink çfrjks/kh x`g fuekZ.k dk mnkgj.k

pj.k 1% ?kj dk uD'kk rS;kj djuk
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● Formulate a house plan according to your
needs.

● See that the selected house plan fits well over
your plot.

● Figure out the plinth area of your formulated
plan. Find out the Plinth area rate of house
construction in your area. Multiply the plinth
area with local plinth area rate to find an
estimated cost of construction of the Plan. See
that the selected plan size fits in your budget.

● Our house site is long. (Ch-3 Site Selection and
Assessment)

● So, we select a longish Plan of two rooms,
covered veranda, cooking space, bathroom,
WC and a washing space in the ground floor
and two more rooms in the first floor.

● You can formulate any Plan as per your
budget, family requirement and shape and
size of your construction site.

● Prepare the site for construction following tips
and steps given in the book. (Ch-4 Site
Preparation)

Fig.6.2.12 Ground Floor Plan

Fig.6.2.13 First Floor Plan 

Example for Improved Load Bearing Construction

Step 1: Preparation of Layout
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Hkwry ;kstuk

dqlhZ {ks=% 63-84 oxZehVj.
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Ground Floor Plan
Plinth area: 63.84 sqm. 
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izFke ry ;kstuk

{ks=Qy% 68-2 oxZehVj
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First Floor Plan
Area: 68.2 sqm. 
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● lcls igys] tehu dks lery djsa vkSj

>kfM+;k¡] cksYMj vkfn gVk nsaA

● uhao ds vuqlkj tehu ij uhao dh pkSM+kbZ

vafdr djsa ¼fp= fn;k x;k gS½A

● uhao dk U;wure vkdkj 750mm pkSM+k

vkSj 600mm xgjk gksxkA ;fn feêh

detksj gS rks çHkkjh vf/kdkjh ls laidZ

djs rFkk mudh lykg ysaA

● feêh [kksnsa vkSj [kksnh xbZ feêh dks uhao

ls de ls de 450mm nwj j[ksaA

pj.k 2% uhao dh [kqnkbZ

fp=6-2-15- uhao ds fy, [kqnkbZ

fp=6-2-16- uhao esa fpukbZ

fp=6-2-2-14- uhao dk uD'kk &   xgjkbZ% U;wure 600mm pkSM+kbZ% U;wure 750mm

12mm O;kl okyh jh&ckj dk mi;ksx fd;k tkrk gSA
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● First, level the ground and remove any
shrubs boulders etc.

● Mark the foundation trenches(given figure)
as per the foundation plan.

● The minimum size of foundation trenches
shall be 750 mm wide and 600mm deep. If
the soil is soft, consult JE in-charge and take
his advice.

● Dig the soil and stack the dug soil at least
450 mm away from the trenches.

Fig.6.2.2.14. Foundation trench Plan

Trench: depth min 600 mm Width: min 750 mm 12mm dia re-bars are marked.

Step 2: Construction of Foundation Trenches

Fig.6.2.15. Trenches for foundation
Fig.6.2.16. Foundation in trenches
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• ikuh fNM+ddj ^nqjeqV^ dk mi;ksx djds uhao ds

vk/kkj dks etcwr djsaA ¼fp=-1½

• csl daØhV dh U;wure 120 mm eksVh ijr

çnku djsa] ;g mu LFkkuksa ij vf/kd eksVh gks

ldrh gS tks ¼fp=-2½ lery ugha gSaA vk/kkj dks

lery djus ds fy, [kksnh xbZ feêh dks okil

uhao esa u HkjsaA

• fIyaFk che Lrj rd lhesaV eksVkZj esa

CykWd@bZaVksa@iRFkjksa esa fpukbZ 'kq: djsaA ¼fp=-3½

• lqfuf'pr djsa fd gj dksus ij [kM+k lfj;k

çnku dh xbZ gSaA

6.2.19. fIyaFk ls Åij dh fpukbZ

band

fIyaFk cSaM

iwjh nhokj dh 

pkSM+kbZ okyk

iRFkj

fp= 6-2- 17- uhao ds xïksa dk la?kuu

fp= 6-2-21- fIyaFk Lrj ls 75 feeh uhps rd fpukbZ tkjh j[ksa vkSj fQj vkjlhlh fIyaFk cSaM çnku

djsaA

pj.k 3 : uhao dk fuekZ.k

• uhao vkSj fIyaFk esa fpukbZ tkjh j[ksaA lqfuf'pr djsa fd fpukbZ

foLr`r fooj.k ds vuqlkj dh xbZ gS

• çR;sd 1200mm dh nwjh ij iwjh nhokj dh eksVkbZ ds cjkcj

iRFkj j[ksaA

• ;fn yacs iRFkj miyC/k ugha gSa] rks fpukbZ esa yxHkx 150mm

¼6”½ dk varj NksM+ nsa] bl varj dks 1%1-5%3 lhesaV daØhV ls

vk/kk Hkjsa] fQj nhokj dh eksVkbZ ds cjkcj yackbZ dh 10mm

O;kl okyh LVhy dh NM+ j[ksa vkSj daØhV Hkjsa- ;g ,d vPNk

^iRFkj^ cukrk gSA

• fIyaFk Lrj ls 75 feeh uhps rd fpukbZ tkjh j[ksa vkSj fQj

75mm eksVh vkjlhlh fIyaFk cSaM çnku djsaA

fp= 6-2- 18- csl daØhV 120 feeh
6-2-20- iwjh nhokj dh pkSM+kbZ dk iRFkj

47



● Continue masonry in foundation and plinth. Make sure that
the masonry is done as detailed under the section on Masonry

● Provide through stones at about 1200 mm center to center in
every alternate course.

● If long stones are not available, Leave a gap of about 150 mm
(6”) in masonry, half fill the gap with 1:1.5:3 cement concrete,
then place a 10 mm diameter steel bar of length about the
thickness of wall and fill concrete. This makes a good through
stone.

● Continue masonry up to 75mm below the plinth level and then
provide 75mm thick RCC plinth band.

● Ram the foundation trenches using a ‘Durmuth’
after sprinkling water.

● Provide a layer of Base concrete min 120 mm
thick, it might be thicker at places which are
undulating. Do not fill excavated soil back in the
trenches to level the base.

● Start masonry in Blocks/ stones in cement
mortar up to plinth beam level.

● Make sure the vertical steel bars have been
provided at every corner.

6.2.19. Masonry upto plinth

band

Plinth band

Through Stone

Fig 6.2. 17. Ramming trenches

Fig 6.2.21.  Continue masonry up to 75mm below the plinth level and then provide RCC plinth band. 

Step 3: Construction of Foundation

Fig 6.2. 18. Base concrete 120mm
6.2.20. Providing through stone
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• lkekU; feêh esa uhao de ls de 75cm xgjh vkSj

60cm pkSM+h gksuh pkfg,A

• ;fn vkidks dksbZ cM+h pêku@iRFkj feêh esa etcwrh

ls teh gqbZ fn[krh gS] ysfdu uhao esa mHkjh gqbZ gS]

rks pêku dks u gVk,aA 'kh"kZ vkSj fdukjksa dks

eksVk&eksVk dkVsaA mHkjs gq, pêkuh Hkkx dks ?ksjrs gq,

lhesaV o jsr ls uhao dh fpukbZ dk fuekZ.k djsaA

• 10 ls 15lseh eksVh lhesaV daØhV

¼1lhesaV$5jsr$10] 40mm vkdkj ds iRFkj ds

VqdM+s ;k bZaV fxV~Vh½ dk mi;ksx djds uhao ds vk/kkj

dks lery djsaA

• lhesaV o jsr esa fpukbZ ds igys pj.k ls çR;sd

dksus vkSj nhokj taD'ku ij ,d 12mm O;kl okyh

Å/okZ/kj lfj;k ¼uhps dh vksj 40mm eqM+h gqbZ½

çnku djsaA lfj;k dks pkjksa vksj [kkyh txg dks

lhesaV daØhV ¼1%1-5%3½ ls HkjsaA

• pwafd bl {ks= esa yky iDdh feêh dh bZaVsa egaxh gSa]

blfy, uhao vkSj fIyaFk esa daØhV ds Bksl CykWd

¼U;wure rkdr 60 fdxzk@oxZ cm½ ;k lhesaV o jsr

esa dVs iRFkj dh fpukbZ dk mi;ksx djsaA

चित्र 6.2.22. चमट्टी में स्थावपिपत्थर।

fp=-6-2-23- uhao vkSj fIyaFk esa iRFkj dh fpukbZ ¼ns[ksa fpukbZ esa dksuksa

ij 12mm O;kl dh Å/okZ/kj LVhy dh NM+sa çnku dh xbZ gSa½

pj.k 4% uhao dk fuekZ.k

40mm

48



● The foundation trenches should be at least 75 cm
deep and 60 cm wide in normal soil.

● If you find some big rock/boulders firmly fixed in soil
but are projecting into the trenches, do not remove
the rock. Rough cut the top and sides to get a
stepped shape. Construct the foundation masonry in
cement mortar encasing the projecting rock portion.

● Level the base of the foundation trenches using 10
to 15 cm thick cement concrete (1 cement+ 5
sand+10 40mm size stone aggregate or brick ballast.)

● Provide one 12 mm diameter vertical steel bar (bent
40mm at the bottom) at every corner and wall
junction from the first course of masonry in cement
mortar. Fill the gap round the steel bar with cement
concrete (1:1.5:3).

● Since Red burnt clay bricks are costly in this Zone,
prefer concrete solid blocks (min strength
60Kg/sq.cm) or Coursed Rubble masonry in cement
mortar in foundation and plinth.

Fig.6.2.22. Boulders fixed in the soil.

Fig.6.2.23. Coursed Rubble Masonry in Foundation and Plinth (See the 12mm 
dia vertical steel bars provided in corner masonry )

Step 4: Construction of  Foundation 

40mm
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● laiw.kZ fgekpy çns'k] ns'k ds çcy Hkwdai {ks= esa vkrk gSA

tksu ch esa fo'ks"k :i ls rst Hkwdaiksa ls {kfr gksus dh

vf/kd laHkkouk gSA

● blfy, Hkwdai ls gksus okys uqdlku dks jksdus ds fy,

lHkh nhokjksa vkSj LraHkksa dks {kSfrt :i ls cka/kuk vkSj uhao]

nhokjksa vkSj Nr dks yacor :i ls cka/kuk vko';d gSA

● lHkh nhokjksa ij 12mm ds 2 lfj;s 6mm O;kl ds lfj;s

¼20cm lseh ds varjky ij½ ls ,d lkFk cka/ksa vkSj fIyaFk]

fly] fyaVsy vkSj Nr ds Lrj ij 75mm eksVh lhesaV

daØhV cSaM esa Mkysa tSlk fd uhps fn[kk;k x;k gSA -

fp= 6-2-2-24- fIyaFk Lrj ij Hkwdai cSaM

A

dksuksa vkSj nhokj ds tksM+ks

ij lfj;s bl rjg dHkh

u cka/ksaA

nhokj ds lfj;ksa dks dksuksa vkSj nhokj ds taD'kuksa ij

eqM+ dj cxy dh nhokj esa 40cm rd tkuk pkfg,A

B

pj.k 5% fIyaFk cSaM dk fuekZ.k

fp= 6-2-26- dksuksa ij lfj;ksa dks cka/kukA
6-2-25- lfj;ksa }kjk dksuksa dk lq–<+hdj.k

12mm O;kl dk lfj;k (m/okZ/kj)

6mm O;kl lfj;s dk fjax

12mm O;kl dk lfj;k ({kSfrt)

Legend
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● Entire Himachal Pradesh lies in the strong earthquake zone of
the country. The Zone B is particularly more likely to suffer
damages from strong earthquakes.

● It is therefore necessary to bind all the walls and columns
horizontally and to bind foundation, walls and the roof
vertically to resist earthquake damages for our safety.

● Provide 2 nos 12 mm dia horizontal steel bars on all the walls
tied together by 6mm dia steel bar links (at 20cm c/c) and
cast into 75mm thick Cement concrete bands at plinth, sill,
lintel and roof level exactly as shown in the figures below.

Fig 6.2.2.14. Earthquake Bands at plinth level

A

12mm dia reinforcement bars  (horizontal)

6mm dia bar links

12mm dia reinforcement bars (vertical)

Legend

Never tie bars like this at 
corners and wall junctions

Bars of one wall should always bend 40cm into 
the adjacent wall at corners and wall junctions.

B

Step 5:  Construction of Plinth Band

Fig 6.2.27. Corner reinforcement details 6.2.26. Corner reinforcement
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● fIyaFk fpukbZ ij ‘vkjlhlh fIyaFk cSaM ds lfj;s’

vkSj ,e,l njokts ds Ýse çnku djsaA fQj

vkjlhlh fIyaFk cSaM dks daØhV esaa lfj;ks dks

Bhd ls ?ksjus ds fy, 75mm lhesaV daØhV

çnku djsaA

● lqfuf'pr djsa fd vkjlhlh cSaM esa lfj;s dksuksa

vkSj nhokj ds tksM+ksa ij lekIr u gksaA lfj;ks

dks dksuksa vkSj tksM+ks ij eqM+uk pkfg, vkSj

lkeus dh nhokjksa esa 500mm rd tkuk pkfg,

tSlk fd fn, x, fp= esa fn[kk;k x;k gSA

● ?kj dks yacor vkSj {kSfrt :i ls cka/kus ds

fy,] dksuksa vkSj tksM+ks ij [kM+h lfj;s dh NM+sa

vkjlhlh cSaM vkSj nhokj ds dksuksa ls fcuk

fdlh :dkoV ds xqtjrh gSaA

● fIyaFk Lrj ij vkjlhlh cSaM miyC/k djkus ds

36 ?kaVs ckn] fIyaFk ds Åij dh fpukbZ 'kq:

dh tk ldrh gSA fpukbZ vkSj fIyaFk cSaM dks

ue j[ksa rkfd ;g de ls de 28 fnuksa rd

lw[ksa ughaA

● fpukbZ de ls de 60 fdxzk@oxZ cm dh

rkdr okyh bZaVksa ;k daØhV CykWdksa esa gks ldrh

gSA fpukbZ ds fy, 1%5 lhesaV o jsr dk

mi;ksx djsaA

fp= 6-2-28- fIyaFk Lrj ij ,e,l njokts

ds Ýse

pj.k 6% fIyaFk cSaM ¼fIyaFk fpukbZ½ dk fuekZ.k
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Door Frame

Column Cast

Upto 825 mm

● Provide steel bars of RCC plinth band
and MS door frames on the plinth
masonry and then provide 75mm
cement concrete to cast the RCC
plinth band properly encasing the
bars in concrete.

● Make sure steel bars in the RCC bands
do not terminate at the corners and
wall junctions. The bars must bend at
corners and junctions and go 500 mm
into the adjacent walls as shown in
the given figure. The vertical bars at
corners and junctions pass through
the RCC bands and wall corners
without any break to tie the house
vertically and horizontally.

● After 36 hours of providing the RCC
band at plinth level, the masonry in
superstructure can be started.

● Continue water curing of masonry and
plinth band so that it does not dry up
for at least 28 days.

● The masonry in superstructure can be
in bricks or concrete blocks of at least
60kg/sq.cm strength. Use 1:5
cement+sand mortar for masonry.

Step 6:  Construction of Plinth Band (Plinth Masonry)

Fig 6.2.28. MS door frames at plinth level 
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• ?kj dks yacor vkSj {kSfrt :i ls

cka/kus ds fy,] dksuksa vkSj tksM+ks ij

[kM+h lfj;s dh NM+sa vkjlhlh cSaM vkSj

nhokj ds dksuksa ls fcuk fdlh :dkoV

ds xqtjrh gSaA

• fIyaFk Lrj ij vkjlhlh cSaM miyC/k

djkus ds de ls de 36 ?kaVs

¼ekSle@rkieku ds vk/kkj ij½ ds ckn]

nhokjksa ij fpukbZ 'kq: dh tk ldrh

gSA

• fpukbZ vkSj fIyaFk cSaM dks ue j[ksa

rkfd ;g de ls de 28 fnuksa rd

lw[ks ughaA

• fIyaFk cSaM ds Åij dh fpukbZ de ls

de 60 fdxzk/oxZ lseh rkdr ds

daØhV CykWdksa esa gks ldrh gSA

Fig .6.2.29. Reinforcement and holdfasts at sill level

pj.k 7% fIyaFk cSaM ds Åij fpukbZ
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● The vertical bars at corners and
junctions pass through the RCC bands
and wall corners without any break to
tie the house vertically and horizontally.

● At least after 36 hours (depending upon
weather temperature) of providing the
RCC band at plinth level, the masonry in
superstructure can be started.

● Continue water curing of masonry and
plinth band so that it does not dry up for
at least 28 days.

● The masonry in superstructure can be in
concrete blocks of at least 60kg/sq.cm.
strength

fp= -6-2-29- foaMks csl ¼fly½ Lrj ij lq–<+hdj.k vkSj gksYMQkLV

Step 7:  Masonry above Plinth Band
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● fIyaFk Lrj ls Åij iRFkj dh fpukbZ dk mi;ksx u

djuk csgrj gSA ;g u rks fdQk;rh gS vkSj u gh

lqjf{krA

● Bksl daØhV CykWd ¼vkdkj 300x200x150 mm otu

yxHkx 18 fdyksxzke½ ftlesa de ls de 60

fdyksxzke@oxZ lseh dh lgu'kfä gks] csgrj

fodYi gSA

● 400x200x200mm vkdkj ds [kks[kys daØhV CykWd

ftudh ckgjh nhokjsa de ls de 50mm eksVh gksa

vkSj de ls de 40mm eksVkbZ dh nks [kkS[kyh

nhokjsa gksa] ftuesa ls çR;sd dk otu de ls de

18 fdyksxzke gks] dk mi;ksx <yku okyh

lhthvkbZ 'khV Nr okyh ,dy eafty okyh

bekjrksa esa lhesaV o jsr esa fd;k tk ldrk gSA

● can [kkS[kys CykWd csgrj gksrs gSa D;ksafd fpukbZ ds

nkSjku feJ.k [kks[kyh txg esa ugha fxjrkA

● fpukbZ esa 1%6 ls gYds feJ.k dk mi;ksx u djsaA

Hkwdai tksu 5 esa 1%5 dks çkFkfedrk nsaA

● Bksl daØhV CykWdksa dk mi;ksx djrs le; gesa

dksuksa ij Å/okZ/kj lfj;kas dks ikl djus ds fy,

LykWV ds lkFk fo'ks"k CykWdksa dh vko';drk gksrh

gSA

● njokts ds Ýse ds chp ds gksYMQkLV vkSj f[kM+dh

ds Ýse ds uhps ls tqM+s gksYMQkLV Hkh vkjlhlh

fly cSaM esa tqM+s gksrs gSa ¼vxys i`"B ij fn, x,

fp= dks ns[ksa½A

fp= 6-2-30- Bksl daØhV CykWd

[kM+s lfj;ks dks ikl djus ds fy, dksuksa vkSj taD'kuksa ij ,d

LyWkVsM CykWd dk mi;ksx djsa] fQj ckj ds pkjksa vksj lhesaV

daØhV HkjsaA

fp= 6-2-31- LykWVsM CykWd

fp= 6-2-32- Å/kZ~ok/kj LVhy cklZ dks

ikl djus ds fy, LykWVsM dkWuZj CykWd
fp= 6-2-33- dksus ij fpukbZ dh nks ijrsa

pj.k 8% daØhV CykWd dk mi;ksx djds fIyaFk Lrj ls Åij fpukbZ
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● Above the Plinth level it is better not to use stone
masonry. It is neither economical nor safe.

● Solid concrete blocks (size 300x200x150mm weight
about 18 Kg) having a compressive strength of at least
60 kg/sq.cm. are a better option.

● Hollow concrete blocks of size 400 x 200 x200 mm
having at least 50mm thick outer walls and at least two
cross cavity walls of 40mm thickness, weighing at least
18 Kg each can be used in cement mortar in single floor
buildings having sloping CGI sheet roofing.

● Closed cavity blocks are better as mortar does not fall
into the cavities during masonry work.

● Do not use mortar leaner than 1:6 in masonry. Prefer
1:5 in EQ Zone V.

Fig 6.2.30. Solid concrete block 

Use a slotted Block at corners and junctions to pass
vertical steel bar, gap is then filled with cement concrete

● When using solid concrete blocks we require special
blocks with a slot to allow the vertical steel bars at
corners to pass through.

● The central holdfast of the door frames and the
holdfasts attached to the bottom of the window
frames are also embedded in the RCC sill band (See
given figure next page).

Fig 6.2.31. Slotted block

Fig 6.2.32. Slotted  corner block  for 
accommodating vertical steel bars Fig 6.2.33. Two subsequent courses  at corner

Step 8: Masonry above Plinth level using concrete Blocks 
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• vkjlhlh fly cSaM fcNk, tkus vkSj lHkh f[kM+dh

ds Ýse dks lgh txg ij j[k fn, tkus ds de

ls de 36 ?kaVs ckn ge fly ysoy ls Åij

fpukbZ dk dke 'kq: dj ldrs gSaA

• tksu&ch esa] 1%6 lhesaV o jsr ds feJ.k esa

200mm eksVh Bksl daØhV CykWd dh nhokjsa ,d

vPNk fodYi gSaA

• yksM fc;fjax nhokjksa esa CykWd dk mi;ksx u djsa

tc rd fd laihM+u 'kfä de ls de 60

fdxzk izfroxZ cm u gksA

• ge dksuksa ij LykWVsM daØhV CykWd dk mi;ksx

djds fIyaFk Lrj ls Åij fpukbZ dk dke tkjh

j[krs gSaA

• njokts ds Ýse ds e/;&gksYMQkLV dks vkjlhlh

fly cSaM esa fQV fd;k tkrk gSA

• njokts vkSj f[kM+dh ds Ýse ds Å/okZ/kj fdukjksa

ls tqM+s gksYMQkLV dks fpukbZ ds dke ds lkFk

lhesaV daØhV ds lkFk nhokjksa esa fQV djsaA

● vxj njokts/f[kM+dh ds Ýse ckn esa yxk, tkrs

gSa] rks gksYMQkLV <hys gks ldrs gSaA bl çdkj

Ýse nhokjksa esa njokts vkSj f[kM+dh ds xSi dks

etcwr ugha dj ik,¡xsA

चित्र 6.2.35. आर.सी.सी. चसल बैंड के ऊपर का कायाचित्र 6.2.34. स्लॉटेड कंक्रीट ब्लॉकों का टपयोग
करके बिाएजािे वाले कोिे

चित्र 6.2.36. चििाई के ऊपर चसल बैंड

िरण 9: स्खडकी के आिार स्िर से ऊपर चििाई

53

75 mm thick

Sill Band 

Masonry upto 

2035mm



● Minimum 36 hours after the RCC Sill band has
been laid and all window frames have been
placed in position we can start masonry work
above the sill level.

● In Zone B, 200 mm thick solid concrete block walls
in 1:6 cement sand mortar are a good option.

● Do not use blocks in load bearing walls unless the
compressive strength is at least 60kg/sq.cm.

● We continue masonry work above the 
plinth level, using  slotted concrete Blocks 
at corners.  

● The central holdfast of the door frame is 
fixed into the RCC sill band.

● Fix the holdfasts attached to the vertical 
members of the door and window frames 
in to the walls with cement concrete as the 
work continues. 

● If door/ window frames are fixed  later, 
the holdfasts may get loose and will not 
strengthen the D/W openings in walls.

Fig 6.2.35.Work above the RCC sill Band

Step 9: Masonry above window sill 

Fig 6.2.36.  Sill band over masonry 

Fig 6.2.34.Corners to be made using 
slotted concrete blocks
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• njokts ds Ýse esa 8 gksYMQkLV gksrs gSaA fupys

fljs ds ikl 2 lhesaV daØhV dk mi;ksx djds

nhokjksa esa yxk, x, gSa] nks f[kM+dh ds Lrj ij

gSa] ;s vkjlhlh fly cSaM esa yxs gSa] nks 'kh"kZ

ls yxHkx 250mm uhps gSa] ;s lhesaV daØhV

dk mi;ksx djds fpukbZ esa yxs gSa] vc Ýse

ds 'kh"kZ ij 2 gksYMQkLV yxs gSa] ;s fyaVsy cSaM

esa yxs gSaA ;g çfØ;k njokts ds varjky dks

etcwr cukrh gSA

• f[kM+dh ds Ýse ds ekeys esa Ýse ds fupys

fgLls esa nks vkSj gksYMQkLV fn, x, gSa] tks

vkjlhlh fly cSaM esa yxs gSaA
fp= 6-2-37-- njokts dk Ýse dh fQfVax fof/k

fp= 6-2-38- ,e,l Vh&lsD'ku ls cus njokts ds Ýse dks etcwrh ls fQV djus dh

fof/k

fp= 6-2-39- foaMks Ýse dh fQfVax fof/k

pj.k 10% njokts &f[kM+dh ds Ýse yxkuk
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● Door frames have 8 holdfast. 2 near the lower end
are embedded in walls using cement concrete,
two are at window sill level, these are embedded
in the RCC sill band, two are about 250 mm below
the top, these are embedded in the masonry using
cement concrete, now there are 2 holdfast s fixed
to the top of the frame, these are embedded in
the lintel band. This process strengthens the door
opening.

● In case of window frame two more holdfasts are
provided at the bottom of the frame, which are
embedded in the RCC sill band. Fig 6.2.37. Door frame fixing

Fig 6.2.38. Detail of fixing hold fast of MS T-section door frame

Step 10: Fixing Door-Window Frames

Fig 6.2.39.Window Frame Fixing .
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● njokts ds fyaVsy Lrj ij 200mm x 200 mm vkdkj

ds vkjlhlh che çnku djsa rkfd lkeus vkSj

ihNs ds cjkens ds LraHkksa dks vkjlhlh fyaVsy cSaM

ls tksM+k tk ldsA

● bl Lrj ij lhf<+;ksa ds fy, vkjlhlh ySafMax

Hkh çnku djsaA

● lhf<+;ksa dks LVhy esa cuk;k tk ldrk gSA

● che] vkjlhlh ySafMax vkSj vkjlhlh fyaVsy cSaM

dks ,d gh le; ij fcNk,¡A fyaVsy cSaM ds

lfj;s Hkh che esa tk,¡xsA

● jlksbZ ds LVksjst 'ksYQ vkSj dejksa esa vyekfj;ksa

ds 'kh"kZ LySc Hkh vkjlhlh fyaVsy cSaM ds lkFk

çnku fd, tk,¡xsA

● ydM+h ds r[rksa ;k vkjlhlh LySc dk mi;ksx

djds vyekfj;k¡ cukbZ tk ldrh gSaA lqfuf'pr

djsa fd dksuksa ij lHkh Å/okZ/kj lfj;s fyaVsy cSaM

ls xqtj jgh gksaA

● ;fn dksus ds lfj;s NksVs gS] rks fly@fyaVsy Lrj

ij vkjlhlh cSaM ij lfj;ksa dks vkil esa tksM+

dj yxk,a] tSlk fd fn, x, fp= esa fn[kk;k

x;k gSA

● lqfuf'pr djsa fd Å/okZ/kj dksus dk lfj;k

fyaVsy cSaM ls Nr dh ÅapkbZ ls de ls de

60cm vf/kd ckgj fudyh gqbZ gksaA ;fn

lfj;k NksVk gSa] rks fn, x, fp= esa fn[kk,

vuqlkj lfj;ksa dks vkil esa tksM dj yxk,aA

● fn[kk, x, vuqlkj vkjlhlh fyaVsy cSaM ds lkFk

450mm vkjlhlh lu'ksM çnku djsaA

● fp= 6-2-2-40- cjkenk LraHk dks vkj-lh-lh- fyaVsy cSaM ls tksM+uk

fp= 6-2-41-% 8mm O;kl okys

LVhy ckj dk mi;ksx djds

vkjlhlh fyaVsy cSaM ds lkFk

vkjlhlh lu'ksM dkLV fd;k x;kA

eq[; fyaVsy jkWM dks fcUnq }kjk

n'kkZ;k x;k gSA

चित्र 6.2.42. सलाखों का ववस्िार

pj.k 11% fyaVsy cSaM] che vkSj lu'ksM

• कोिों और जं्शिों पर खडी छडें वबिा हकसी रुकावट के आरसीसी बैंड और दीवार के कोिों से गुजरिी िैं I
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● At door lintel level provide 200mm x 200 mm
size RCC beams to connect the front and back
veranda columns to the RCC lintel band.

● At this level also provide RCC landing for the
stairs.

● The flights and steps can be of fabricated
steel .

● Lay the beams, RCC landing and the RCC lintel
band at the same time. The bars from the
lintel band shall go into the beams also.

● Kitchen loft and the top slabs of the shelves
in the rooms shall also be provided along
with the RCC lintel bands. Shelves can be
made using wooden planks or precast RCC
slabs later.

● Make sure that all vertical bars at corners are
passing through the Lintel band.

Fig 6.2.2.40. Connecting veranda column to RCC Lintel Band

● In case the corner bars are short attach
extension bars at the RCC bands at sill / lintel
level as shown in given figure.

● Make sure that the vertical corner steel bars
are protruding from the lintel band at least
60 cm more than the roof height. If the bars
are short add extension bars as shown in the
given figure.

● Provide 450 mm RCC sunshades along with
the RCC lintel band as shown

Fig 6.2.41. RCC sunshade extended 
from RCC Lintel band using 8mm dia 
steel bars. The corner steel bar is 
shown dotted. 

Fig 6.2.42. Extension of bars

Step 11: Lintel Band, Beams and Sunshades
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• Nr ds Lrj rd fyaVsy cSaM ds Åij daØhV

CykWd fpukbZ dk dke tkjh j[ksaA

• fyaVsy cSaM dh rjg gh vkjlhlh Nr cSaM

çnku djsaA

• lqfuf'pr djsa fd dksuksa ij lHkh lfj;s

Nr cSaM Lrj ls de ls de 600mm Åij

yacor :i ls mHkjs gq, gksaA ;fn vko';d

gks rks Nr cSaM ds vanj ls lfj;ksa dks

vkil esa tksM+saA

fp= 6-2-43- Nr cSaM lq–<+hdj.k

12mm dia 
reinforcement bars (horizontal)

6mm dia steel link bars

Legend

fp= 6-2-43- Nra cSaM lq–<+hdj.k

pj.k 12% fyaVsy cSaM ds Åij fpukbZ

56

75 mm thick

Lintel Level 

Band 

200 X 200 mm 

column 



● Continue concrete block masonry work
above the Lintel band up to the roof
level .

● Provide RCC roof Band just as the Lintel
band was provided.

● Make sure that all corner steel bars are
protruding vertically at least 600 mm
above the Roof band level. Add
extension bars from inside the roof
band if needed.

Fig 6.2.42.  Work up to lintel band

12mm dia 
reinforcement bars (horizontal)

6mm dia steel link bars

Legend

Fig 6.2.43 . Roof band reinforcement

Step 12: Masonry Above Lintel Band
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● vc vkjlhlh LySc dh Nr fcNkus dk

le; vk x;k gSA

● vkjlhlh LySc dkfLVax ls vPNh rjg

okfdQ Bsdsnkj ;k dq'ky jktfeL=h dh

O;oLFkk djsaA

● os lcls igys ^cYyh* ij fVdk gqvk

,d vLFkk;h IysVQkWeZ cuk,axs¼ftls

'kVfjax dgrs gSa½ A tk¡p djsa fd 'kVfjax

l[r vkSj etcwr gS] ;g lery gS

vkSj blesa etnwjksa ds fy, lqjf{kr :i

ls lkexzh ys tkus dh O;oLFkk gSA

● vc 'kVfjax ij yksgs dh lfj;k fcNk;k

tk,xkA

● yky lfj;k eq[; lfj;k gS] ftUgsa

fn[kk, vuqlkj eksM+k ¼ØSad fd;k½ tkrk

gS vkSj 'kVfjax ij yxHkx 125mm dh

lkeku nwjh ij j[kk tkrk gSA

● Lkfj;ksa dh fn'kk dks ckjh&ckjh ls myV

dj j[kk tkrk gSA

● eq[; lfj;s ds Åij forfjr fn’kk esa

lfj;k ¼uhyh½ 230mm dh lkeku nwjh

ij j[kh tkrh gSaA

● lfj;s dks 20 xst ckbafMax ok;j ls

cka/kk tkrk gSA

fp= 6-2-2-37- LySc lq–<+hdj.k ;kstuk

Main bars (12mm dia) bent (cranked at x/7)
Re-bars (12mm dia), 230mm c/c distance 

Roof band

Shuttering                                          

Legend

x/7

pj.k 13% Nr dk vkjlhlh LySc

fp= 6-2-44- LySc esa ØSaDM ckj
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● Now it is time to lay the RCC slab roof.
● Arrange a contractor or skilled masons

who are well conversant with RCC slab
casting.

● They will first make a temporary
platform supported on ‘Ballies’ (called
Shuttering). Check that the shuttering
is rigid and strong, it is in level and has
provision for labourers to carry
material safely.

● Now steel bars shall be provided on
the shuttering.

● Red bars are the main bars, which are
bent (cranked) as shown and placed
on the shuttering at about 125 mm
centre to centre.

● Bars are placed with their direction
reversed alternately.

● Above the main bars distribution bars
are placed (Blue) at 230 mm centre to
centre.

● The bars are tied with 20 gauge
binding wire.

Fig 6.2.2.37. Slab Reinforcement Plan 

Main bars (12mm dia) bent (cranked at x/7)
Re-bars (12mm dia), 230mm c/c distance 

Roof band

Shuttering                                          

Legend

x/7

Step 13: RCC Roof Slab

Fig 6.2.44. Cranked bars in slab 
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● LiSlj ¼;fn IykfLVd@lhesaV LiSlj miyC/k ugha gSa rks

iRFkjksa ds yxHkx 15 feeh eksVs VqdM+s j[ksa½ lfj;kas ds

uhps j[ksa rkfd ;g lqfuf'pr gks lds fd lfj;k 'kVfjax

dks u Nw,aA daØhV dks lfj;ksa ds uhps tkus vkSj lfj;ksa

dks Bhd ls ?ksjus nsus ds fy, ;g vko';d gSA

● lHkh LVhy dh lfj;ksa dks crkbZ xbZ nwjh ij 'kVfjax ij

cka/kus vkSj LiSlj çnku djus ds ckn daØhfVax dh tkrh

gSA

● daØhV feJ.k cukus ds fy, 1 Hkkx lhesaV] 1-5 Hkkx

jsr] 3 Hkkx ctjh yxHkx 12mm vkdkj dsA jsr vkSj

ctjh dks ekius ds fy, ges'kk ,d ekius

okys ckWDl ¼rLkyk½ dk mi;ksx djsa

● lcls igys lw[kh jsr] iRFkj ds VqdM+s vkSj lhesaV dks

feyk,¡] fQj lko/kkuh ls ikuh Mkysa vkSj feyk,¡A

● daØhV ue gksuk pkfg, ysfdu cgrk gqvk ugha gksuk

pkfg,A vkidks daØhV dh ,d xsan vius gkFk esa cukuh

pkfg, ftls vki viuh gFksyh ij idM+ ldsaA ;g u rks

QVuk pkfg, vkSj u gh vkids gkFk ij cguk pkfg,A

;kn j[ksa fd cgqr T;knk ikuh Mkyus ls daØhV dh

etcwrh de gks tkrh gSA

● daØhV dks vPNh rjg ls nck,¡ rkfd vanj dksbZ

[kks[kykiu u jg tk,A daØhV dks nckus ds fy, ges'kk

bysfDVªd okbczsVj dk bLrseky djsaA

● daØhV dks 28 fnuksa rd <ddj j[ksa vkSj ml ij ikuh

fNM+ddj ;k ikuh Mkydj ueh cuk, j[ksaA 21 ls 28

fnuksa ds ckn 'kVfjax dks gVk;k tk ldrk gS] vxj ekSle

BaMk gS rks de ls de 28 fnuksa rd 'kVfjax dks yxk

jgus nsaA

ekius okys ckWDl dk

mi;ksx djsaA

daØhV fefDlax e'khu dk mi;ksx djuk

daØhV u rks lw[kk gksuk pkfg,

vkSj u gh cgrk gqvk gksuk

pkfg,A

daØhV dks l?ku djus ds fy,

okbczsVj dk mi;ksx djsaA

fp= 6-2-45- Lislj
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● Place spacers (if plastic/ cement spacers are not
available place about 15mm thick pieces of stones)
below the bars to make sure that the bars do not
touch the shuttering. This is necessary to allow the
concrete to go below the steel bars and properly
cover the bars.

● After all the steel bars have been tied on the
shuttering at specified gaps and spacers have been
provided concreting is done.

● To make concrete mix 1 part cement, 1.5 parts of
sand, 3 parts of stone aggregate of about 12 mm size.

● Always use a measuring box to measure sand and
stone chips Always use a concrete mixer for better
quality and strength Mix the dry aggregates first,
then add water cautiously and mix.

● The concrete should be moist but not flowing. You
should be able to make a ball of the concrete in your
hand that you can hold on your palm. It should
neither crack nor flow on your hand. Remember too
much of water lowers the strength of finally set
concrete.

● Compact the concrete well to ensure that no hollow
cavities are left inside.
Always use electric vibrator to compact the concrete.

● Keep the concrete moist for 28 days by keeping it
covered and sprinkling/ ponding water on it. The
shuttering can be removed after 21 to 28 days, if
weather is cold remove shuttering at least after 28
days.

Use a measuring Box Using a concrete mixture 

Concrete should neither be harsh 
nor flowing Use a  vibrator to compact concrete

Fig 6.2.45. Spacers 

Fig 6.2.46. Appropriate methods of concrete working
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• ;fn ,d vkSj eafty dk fuekZ.k fd;k

tkuk gS] rks nhokj ds dksuksa ls vkus

okyh Å/okZ/kj lfj;ksa dks LySc ls

vkxs c<+k;k tkrk gS vkSj Åijh eafty

dh nhokj ds dksuksa esa tkjh j[kk tkrk

gSA

• ;fn vki ,d eaftyk ?kj cuk jgs gSa

rks lfj;ksa dks Nr dh iSjkisV nhokj esa

foLrkfjr gksaxhA

• iSjkisV nhokj esa lfj;k Hkwdai ds nkSjku

iSjkisV nhokjksa dks fxjus ls jksdrk gSaA

fp= 6-2-47- LySc ds ek/;e ls foLrkfjr iSjkisV nhokj cukukA

pj.k 14% Nr ds LySc ds Åij

fp= 6-2-48- Hkwdaih; NM+ksa dk foLrkj
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● If another floor is to be constructed, the
vertical steel bars coming from the wall
corners are extended through the slab
and continued into the upper floor wall
corners.

● If you are making single storey house the
steel bars will extend into the parapet
wall of the roof.

● The steel bars in the parapet wall prevent
falling off of the parapet walls during
earthquakes.

Fig 6.2.47. Making parapet wall extended through slab.

Step 14: Above Roof Slab

Fig 6.2.48.    Extension of seismic bar
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;fn xScy Nr dh vko';drk gks rks

fuEufyf[kr pj.kksa dk ikyu fd;k tkuk

pkfg,A

• xScy nhokj cukus ds fy,] çR;sd Nksj ls 

yxHkx 300mm NksM+rs gq, ckWYd fpukbZ dk

,d dkslZ ¼6”½ cuk,a ¼fp=½ 

• bl dkslZ ds Åij 15 ls 30 fMxzh ds 

<yku esa xScy nhokj cukus ds fy, <yku

okyh fpukbZ djsaA

• xScy fpukbZ ds Åij 10mm O;kl ds 2 

lfj;s vkSj 6mm dk fjax çnku djsa tSlk

fd HkqdEi jks/kh cSaM esa gSA ¼tSlk fd uhys

jax esa fn[kk;k x;k gS½ vkjlhlh xScy cSaM

cukus ds fy,A

• nhokjksa ¼yky jax½ ls vkus okys ofVZdy

dkWuZj ckj dks eksM+k tkrk gS vkSj xScy cSaM

ckj ls cka/kk tkrk gS tSlk fd fn[kk;k x;k

gSA

• vc vkjlhlh xScy cSaM cukus ds fy, xScy

ds Åij 75mm eksVh daØhV fcNk,¡A

• xScy nhokj vkSj cSaM esa yksgs dh IySV ¼50 

mm 5mm½ çnku djsa vkSj mUgsa Bhd djsa

¼fp=½ Nr ds ifyZu dks Bhd djus ds fy,A

• vkjlhlh xScy cSaM esa yksgs dh ,afxy

¼50X50x5mm½ çnku djsa tks nhokj ls yxHkx

40cm ckgj fudysxkA vafre ifyZu dks bl

yksgs dh ,afxy ij tksMk+ tk,xk ¼fp=½A

fp= 6-2-1-43- ,adj ckj dks fLFkj djuk

fp= 6-2-2-44- ifyZUl dks Bhd djuk

fp= 6-2-1-42- vkj-lh-lh- xScy cSaM

1

2

3

pj.k 15% xscy cSaM cukuk
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The following steps are to be followed in 
case a gable roof is required. 

● To make Gable wall, make one course
(6”) of Block masonry leaving about
300mm from each end (Fig)

● Over this course make sloping
masonry to make gable wall in a slope
of 15 to 30 degrees.

● Over the gable masonry provide 2 nos
of 10mm diameter steel bars and
6mm links as in EQ bands (as shown in
Blue colour) to make RCC Gable band.

● Vertical Corner bars coming from the
walls (magenta colour) are bent and
tied to the gable band bars as shown.

● Now lay 75mm thick concrete over
the Gable to make RCC gable band.

● Provide and fix anchors of MS flat
(50mmx5mm) in the gable wall and
Band (Fig) to fix roof purlins

● Provide 50X50x5 mm steel angle in
the RCC gable band which will project
about 40 cm from the wall. The last
purlin shall be fixed on this MS angle
(Fig)

1

2

3

Step 15: Making of Gable band

Fig 6.2.1.43. Fixing anchor bars

Fig 6.2.2.44. fixing Purlins 

Fig 6.2.1.42.  RCC Gable band
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;fn vki nks eaftyk ?kj cuk jgs gSa %

• rks iSjkisV u cuk,a] cfYd Hkwry dh

Nr ds LySc ds Åij fpukbZ tkjh

j[ksaA

• Å/okZ/kj ifê;ksa dks Hkwry ls igyh

eafty dh nhokj rd QSyk,¡ tSlk

vkius Hkwry esa fd;k FkkA

• njoktk o f[kM+dh ds Ýse çnku djsaA

• fly cSaM] fyaVsy cSaM vkSj :Q cSaM

çnku djsa tSlk fd vkius xzkmaM ¶yksj

esa fd;k Fkk vkSj gj dksus ij fcuk

fdlh #dkoV ds Å/okZ/kj lfj;k tkjh

j[ksa] tSlk vkius xzkmaM ¶yksj esa fd;k

FkkA

• tc vki Nr ds Lrj ij igqap tkrs

gSa rks ydM+h ;k yksgs dh Vªl ds Åij

lhthvkbZ 'khV dk mi;ksx djds

vkjlhlh LySc ;k <yku okyh Nr

çnku djus dk le; vk x;k gSA

nks eaftyk ?kj ds ekeys esa pj.k 9 &15 nksgjk;k tkuk pkfg,A /;ku j[ksa fd ,slh fLFkfr esa nwljh eafty ij fIyaFk

cSaM dh <ykbZ dh vko';drk ugha gksxh- nks eaftyk ?kj ds fy, fuEufyf[kr pj.kksa dk ikyu fd;k tkuk pkfg,A-

चित्र 6.2.48 .Fixing GI sheet and stage of completion
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If you are making a double storey 
house: 

● Do not make the parapet, instead
continue masonry above the roof
slab of the ground floor.

● Extend the vertical bars from the
ground floor into the first floor wall
as you did in the ground floor.

● Provide door/window frames,
● Provide Sill band, Lintel band and

roof band as you did in the ground
floor and continue vertical steel bars
at every corner without any break, as
you did in the ground floor.

● When you reach the roof level it is
time to provide RCC slab or sloping
roof using CGI sheets supported on
wooden or steel trusses and other
members.

Steps 9 -15 are to be repeated in case of a double storey house. Keep in mind that in such case, the casting of plinth
band shall not be required on the second storey. The following steps are to be followed for a double storey house.

Fig 6.2.48 .Fixing GI sheet and stage of completion
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1- xscy cSaM dks daØhV djus ls igys] fn[kk, x, vuqlkj

daØhV esa ,adj ckj çnku djsa] rkfd xscy cSaM esa ifyZu dks

cka/kk tk lds ¼fp=½

xScy nhokj ij ifyZu ds chp ds varjky dks lhesaV o

jsr esa fpukbZ ls HkjsaA blls ifyZu viuh fLFkfr esa fLFkj

gks tk,axsA

2- vkjlhlh xScy cSaM ds de ls de nks lIrkg rd Bhd

gksus ds ckn] ge Nr dks tksM+uk 'kq: dj ldrs gSaA

ge dejksa dh nhokjksa ij ydM+h ;k LVhy ds Vªl çnku djsaxs

vkSj mUgsa fLFkfr esa Bhd djsaxs ¼fooj.k ns[ksa½A

vc LVhy dk mi;ksx djds Vªl vkSj xScy nhokjksa ij ifyZu

dks Bhd fd;k tkrk gSA

3- ,d ckj lgk;d lajpuk rS;kj gks tkus ds ckn] lhthvkbZ

'khV dks ts&cksYV ¼u fd LVhy LØw½ dk mi;ksx djds Bhd

fd;k tkrk gSA blds vykok o"kkZ ty fudklh ds fy, xVj

vkSj ikbi Hkh çnku fd, tkrs gSaA

4- fjlko ls cpus ds fy,] ges'kk lhthvkbZ 'khV dks Nr ds

uhps ls Åij dh vksj iap djsa vkSj 'khV ds Åij ls uhps dh

vksj ughaA

चित्र 6.2.52. Gable Band with anchor bars 

चित्र 6.2.53.    Fixing trusses and purlins

vc ?kj dk <kapk rS;kj gSA ?kj ds vanj vkSj ckgj IykLVj] 

njokts o f[kM+dh ds 'kVj] Q'kZ] fctyh] ikuh dh vkiwfrZ

vkSj lSfuVjh fQfVax vkfn yxok,aA ?kj dks viuh ilan ds 

fglkc ls jaxok,aA
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1 )Before concreting the Gable Band, provide anchor bars
in concrete as shown, to anchor purlins to the gable
band(fig. )

Fill the gaps between the purlins on the Gable wall with
masonry in cement mortar. This will fix the purlins in
position.

2 )After the RCC Gable Bands have cured for at least two
weeks, we can start assembling the Roof.

We will provide wooden or steel trusses on the walls of
the rooms and fix them in position (see details).

The purlins are now fixed on the trusses and the Gable
walls using steel clamps/cleats.

3 )Once the supporting structure is ready, CGI sheets are
fixed using J-bolts (and not Steel screws) Also provide
rainwater gutters and pipes.

4 )To avoid leakages, always punch CGI sheets upwards
from below the roof and not downward from above the
sheets.

चित्र 6.2.52. Gable Band with anchor bars 

चित्र 6.2.53.    Fixing trusses and purlins

The structure is now ready. Provide internal and external 
plaster, door/window shutters, floors, electrical, water-supply 
and sanitary fittings etc. Paint the house as per your liking. 
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चित्र 6.2.54. 3डी दृश्य
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Fig 6.2.54. 3d Visualized view 
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1. fuekZrk ds uke vkSj VªsMekdZ dh lVhdrk dh tk¡p djsa]

D;ksafd dksbZ Hkh folaxfr udyh mRikn dk ladsr gks ldrh

gSA

2- dkys jax esa ISI fpà ns[ksa] tks n'kkZrk gS fd lhesaV fufnZ"V

ekudksa dks iwjk djrk gSA

3- lhesaV ds xzsM vkSj çdkj dh iqf"V djsa] tSls fd OPC 43

vkfn] ftls cSx ij Li"V :i ls yscy fd;k tkuk pkfg,A

4- lhesaV dk 'kq) otu crk, vuqlkj lqfuf'pr djsaA

5- ,d çfrf"Br czkaM pqusa vkSj fuekZrk }kjk çnku fd, x,

rduhdh fooj.kksa dh leh{kk djsaA

6- vf/kd dher olwyus ls cpus ds fy, vf/kdre [kqnjk ewY;

¼MRP½ dh tk¡p djsaA

7- cSx dks uqdlku igq¡pkus ls cpus ds fy, ^^fcuk gqd dk

mi;ksx djsâ ^ çrhd ns[ksaA

8- rktxh lqfuf'pr djus ds fy, cSp@fu;a=.k bdkbZ la[;k dh

tk¡p djsa] vf/kekur% 3 eghus ls de iqjkukA

9- Hkfo"; dh iwNrkN ds fy, fuekZrk dk irk lwphc) fd;k

tkuk pkfg,A

10- ;fn çn'kZu lq/kkjd tksM+s tkrs gSa] rks mUgsa cSx ij fufnZ"V

fd;k tkuk pkfg,A

11- vkMZj fd, x, lhesaV ds çdkj ls lacaf/kr fof'k"V IS dksM

la[;k ns[ksaA mnkgj.k ds fy,] vkbZ,l 269% 33] 43 vkSj

53 xzsM lk/kkj.k iksVZySaM lhesaV ¼vksihlh½ fufnZ"V djrk gSA

12- vkbZ,l 1489% iksVZySaM itksykuk lhesaV ¼ihihlh½ fufnZ"V djrk

gSA

7 lkexzh ds ckjs esa lkekU; tkudkjh

7.1  lhesaV

fp= 7-1-1 lhesaV ds cSx dk fp=.k
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1. Check the manufacturer's name and trademark for accuracy, as
any discrepancies may indicate a counterfeit product.

2. Look for the ISI mark in black colour, which signifies that the
cement meets specified standards.

3. Confirm the grade and type of cement, such as OPC 43 etc, which
should be clearly labeled on the bag.

4. Ensure the net weight of the cement as stated.
5. Choose a reputed brand and review technical details provided by

the manufacturer.
6. Verify the Maximum Retail Price (MRP) to prevent overcharging.
7. Look for the "Use no Hooks" symbol to avoid damaging the bag.
8. Check the batch/control unit number to ensure freshness,

preferably less than 3 months old.
9. The manufacturer's address should be listed for future inquiries.
10. If performance improvers are added, they should be specified

on the bag.
11. Look for the specific IS code number relevant to the type of

cement ordered. For example,IS 269: Specifies 33, 43, and 53
grade ordinary Portland cement (OPC).

12. IS 1489: Specifies Portland Pozzolana cement (PPC).

7 GENERAL INFORMATION ABOUT MATERIALS

7.1. Cement

Fig 7.1.1 Illustration of bag of cement
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LVksj ls dsoy mruh gh lhesaV dh cksfj;k¡

fudkysa ftruh ,d gh fnu esa [kRe gks

ldsaA

ueh lhesaV dh lcls cM+h nq'eu gSA lhesaV

dks okVjçwQ can dejs esa LVksj djsa

Q'kZ ls yxHkx 6 bap Åij ,d IysVQkeZ rS;kj djsa rkfd ;g

lqfuf'pr gks lds fd lhesaV dh cksfj;k¡ lh/ks Q'kZ ds laidZ esa

u vk,¡ vkSj nhokjksa ls de ls de ,d QhV dh nwjh ij j[kh

tk,¡] ugha rks ;g ueh lks[k ysxhA lhesaV dh cksfj;ksa dks fdlh

okVjçwQ lkexzh ls <¡d nsaA

tk¡p djsa fd lhesaV lw[kk ikmMj tSlk gks vkSj mlesa dksbZ

l[r xkaB u gks ftls vki viuh maxfy;ksa ls u dqpy

ldsaA

fp= 7-1-4 lhesaV HkaMkj.k dk mfpr rjhdk

fp= 7-1-3 3 eghus ckn lhesaV dh cksfj;kafp= 7-1-2- ueh ds dkj.k lhesaV ds <sj

fp= 7-1-5- lhesaV dh mlh fnu [kir
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Take out only the minimum number of 
cement bags out of the store that can be 
consumed in the same day.

Moisture is the biggest enemy of cement. Store 
cement in a waterproof closed room

Prepare a platform about 6 inches above the floor to
ensure that cement bags are not in direct contact
with the floors and are stacked at least one foot away
from the walls, else it shall absorb moisture. Cover the
cement bags by some waterproof material.

Check that the cement is in dry powdery form with no hard 
lumps which we you cannot crush between your fingers.

Fig 7.1.4 Proper way of storing Cement .

Fig 7.1.3 Cement bags after 3 months Fig 7.1.2. Lumps of Cement due to moisture

Fig 7.1.5. Same Day Consumption of Cement
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• lkQ ufn;ksa ;k Loh—r xïksa ls çkIr jsr dk

mi;ksx djsaA

• jsr dks lkQ IysVQkeZ ij j[ksa rkfd feêh vkSj

xanxh jsr esa ços'k u djsA

• ?kkl] ydfM+;ksa] feêh vkSj vU; eycs ds VqdM+ksa ls

eqä lkQ jsr dk mi;ksx djsaA ;fn vkidks jsr esa

;gk¡&ogk¡ dqN feyrk gS] rks lHkh v'kqf);ksa dks

gVkus ds fy, jsr dks Nku ysa@/kks ysaA

• vPNh xq.koÙkk okyh lw[kh jsr vkids gkFkksa dks xank

ugha djrh vkSj gkFk ls vklkuh ls fxjrh gSA

• jsr dks ges'kk ,d ekud ekius okys ckWDl dk

mi;ksx djds ekisaA

• jsr ds d.kksa dk vkdkj lwth ds nkuksa ls cM+k gksuk

pkfg,] ijarq phuh ds fØLVy ls cM+k ugha gksuk

pkfg,A

< <

7.2 jsr

fp= 7-2-1- jsr ds fofHkUu çdkjksa dh igpku

fp= 7-2-2- jsr d.k dk vkdkj

fp= 7-2-3- gkFkksa ij jsr ijh{k.k

fp= 7-2-4- ekud eki c‚Dl }kjk jsr dks ekisa
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• Use sand obtained from clean rivers or approved pits.
• Store sand on a clean platform so that soil and dirt

does not enter into the sand.

• Use clean sand free from pieces of grass, sticks, soil
and other debris. If you find some of these here and
there in the sand, sieve/ wash the sand to remove all
impurities.

• A good quality dry sand does not soil your hands and
falls freely from hand.

• Always measure sand by using a standard measuring
box.

7.2. Sand

● The size of sand particles should be bigger than
grains of ‘Sujee’ but not bigger than crystals of sugar.

< <

Fig 7.2.1. Identification of different types of sand  

Fig 7.2.2. Sand particle sizes 

Fig 7.2.3. Sand test on hands  

Fig 7.2.4. Measure sand by standard measuring box 
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■ ctjh vPNh dBksj pêku dh cuh gksuh

pkfg,A

■ Nr ds LySc] che] vkjlhlh cSaM vkSj

LraHkksa ds fy, daØhV esa 12mm ls

20mm rd ds fefJr vkdkj ds iRFkj

ds ctjh dk mi;ksx djsaA

■ iRFkj ds ctjh dks lkQ txg ij j[ksa

vkSj lqfuf'pr djsa fd xanxh vkSj eSyk

ikuh <sj esa ços'k u djsA

■ vkjlhlh dk;Z esa 30mm vkdkj ls cM+s

leqPp; dk mi;ksx u djsaA

■ ufn;ksa ls vkus okys xksy

ctjh dk lhesaV ds lkFk

[kjkc ca/ku gksrk gS vkSj

blfy, ;g detksj

daØhV dk mRiknu djrk

gSA-

7.3 iRFkj/leqPp;

fp= 7-3-2- NksVs vkdkj dk leqPp; cuke mfpr vkdkj dk leqPp;

fp= 7-3-1- rst /kkj okyk leqPp; cuke xksy leqPp;
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■ The stone aggregate must be from good
hard rock.

■ Use stone aggregate of mixed sizes from
12mm (1/2 inch) to 20mm (¾”) in concrete
for roof slabs, beams, RCC bands and
columns.

■ Store stone aggregate at a clean place and
ensure that dirt and muddy water does
not enter into the stack.

■ Do not use aggregates larger than 30mm
size in RCC work.

■ Round aggregates from
rivers have a poor bond
with cement and so
produce weaker concrete.

7.3 Stone/Aggregate

Fig 7.3.2. Small sized aggregate vs appropriate sized aggregate 

Fig 7.3.1. Sharp edged aggregate vs round aggregate 
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7.4. Cement Concrete and  Mortar 

● lhesaV eksVkZj dk mi;ksx nhokjksa ds fuekZ.k esa bZaVksa@CykWdksa dks fLFkfr esa cka/kus ds 

fy, fd;k tkrk gSA

● bZaVksa@CykWdksa fpukbZ ds fy, eksVkZj cukus ds fy,

iksVZySaM ;k iksVZySaM i‚tksykuk lhesaV ¼43 xzsM½ dk

mi;ksx djsaA

● vkjlhlh dk;Z] 

IykLVfjax vkSj vU; 

lajpukRed

vuqç;ksxksa ds fy, 

lk/kkj.k iksVZySaM

lhesaV ¼vksihlh½ dk

mi;ksx djsaA

● fpukbZ dk;Z vkSj IykLVj ds fy, eksVkZj cukus

ds fy, ,d Hkkx lhesaV vkSj 6 Hkkx lkQ jsr

dk mi;ksx djsaA

● lhesaV eksVkZj dk mi;ksx nhokjksa ds fuekZ.k esa

bZaVksa@CykWdksa dks fLFkfr esa cka/kus ds fy, fd;k tkrk

gSA

● bZaVksa@CykWdksa fpukbZ ds fy, eksVkZj cukus ds fy,

iksVZySaM ;k iksVZySaM ikWtksykuk lhesaV ¼43 xzsM½ dk

mi;ksx djsaA

fp= 7-4-1- bZaV ds dkslZ ds laca/k esa eksVkZj dh eksVkbZ
fp= 7-4-2 eksVkZj ds fy, lhesaV vkSj jsr dk vuqikrA

fp= 7-4-3- dksuksa ds fy, tk¡p dh tkus okyh xzsM
fp= 7-4-4- daØhV vkSj eksVkZj dh dk;Z'khyrk
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7.4. Cement Concrete and  Mortar 

● Cement mortar is used in the construction of walls to bind the bricks/ blocks in position.

● Use Portland or Portland Pozzolana cement (43 grade)
for making mortar for brick/block masonry.

● Use Ordinary
Portland cement 
(OPC) for RCC work, 
plastering and other 
structural 
applications.

● Use one part of cement with 6 parts of clean sand 
for making mortar for masonry work and plaster.

● Use richer mortar say 1:5 or 1:4 for making corners 
and edges during plaster and for repair work.

● Do not mix water to a large volume of mortar at  a 
time. Mortar/concrete must be used in place within 
30 minutes of adding water to the mortar mix. 

Fig 7.4.1. Mortar thickness wrt brick course Fig 7.4.2 ratio of cement to sand for mortar.

Fig 7.4.3. grade of to be checked for corners Fig 7.4.4. workability of concrete and mortar
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● daØhV ;k eksVkZj ds mfpr feJ.k ds fy, daØhV

feDlj dk mi;ksx djsaA

● lHkh lhesaV eksVkZj@daØhV ds dke dks etcwrh ikus ds fy, de ls de

21 fnuksa rd xhyk j[kuk pkfg,A lhesaV ?kVdksa dk chp&chp esa lw[kuk

Hkh gkfudkjd gSA

● ges'kk lhesaV] jsr vkSj iRFkj ds feJ.k dk bLrseky fn, x,

vuqikr esa gh djsaA daØhV esa jsr vkSj ikuh dh ek=k u c<+k,¡]

blls etcwrh cgqr de gks tkrh gSA

● lhesaV daØhV lhesaV] jsr vkSj cM+s feJ.k tSls iRFkj ds NksVs VqdM+ksa ¼iRFkj

ds feJ.k½ dk feJ.k gSA lhesaV daØhV dk bLrseky eq[; :i ls uhao] Q'kZ

ds uhps] vkjlhlh ds dke] Q'kZ vkfn esa fd;k tkrk gS tgk¡ etcwrh

egRoiw.kZ gksrh gSA

fp= 7-4-8- daØhV feJ.k
fp= 7-4-7- daØhV ds fy, vko';d lkexzh

fp= 7-4-5- daØhV feDlj

fp= 7-4-6- ty mipkj lhesaV eksVkZj
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● Use a concrete mixer for proper mixing
of concrete or mortar.

● All cement mortar/concrete work must be kept wet for at 
least 21 days to gain strength. Even intermittent drying of 
cement components is harmful. 

● Always use cement, sand and stone aggregate 
in given ratios only. Do not increase volume of 
sand and water  in concrete, it reduces strength 
drastically. 

● Cement concrete is a mix of cement, sand and larger 
aggregate like small pieces of stone (stone aggregate). 
Cement concrete is mainly used in foundations, under 
floors, RCC work, floors etc where strength is important. 

Fig 7.4.5. Concrete mixer

Fig 7.4.8. Mixing concrete 
Fig 7.4.7. Materials required for concrete   

Fig 7.4.6. Water curing cement mortar 
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● LoPN ty lhesaV daØhV dk ,d egRoiw.kZ ?kVd

gSA dksbZ Hkh vfrfjä ikuh daØhV ds fy, nq'eu

gSA

● daØhV dks dkWEiSDV djus ds fy, ges'kk

bysfDVªd@isVªksy okbczsVj dk mi;ksx djsaA cgqr

xhyk ;k cgqr lw[kk daØhV okbczsVj ls Hkh vPNh

rjg ls dkWEiSDV ugha fd;k tk ldrk gSA

● ikuh dh ek=k dk ijh{k.k djus ds fy,] daØhV dh

,d xsan dks Åij Qsadsa vkSj bls okil gkFk esa ysa vkSj

vkadM+s ls rqyuk djsaA daØhV esa bruk ikuh gksuk pkfg,

fd vki vius gkFk esa daØhV dh ,d xsan cuk ldsa tks

u rks vkids gkFk esa cgs@fc[kj tk, vkSj u gh m[kM+

tk,A

● vR;f/kd ikuh ds dkj.k cgus okys daØhV dh

rkdr cgqr de gksrh gS vkSj ikuh ds fjlko

vkSj daØhV esa LVhy dh lfj;ks ds {kj.k ls

ihfM+r gks ldrk gSA

fp= 7-4-11- daØhV dh dk;Z'khyrk ds fy, ijh{k.k
fp= 7-4-12- daØhV dks d‚EiSDV djus ds fy, bLrseky fd;k tkus okyk okbczsVj

fp= 7-4-10- daØhV esa ikuh dh ek=k dk ijh{k.k

fp= 7-4-9 mi;qä ty lhesaV vuqikr

Too much waterRight consistency
Shaped up concrete
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● Clean Water is an important ingredient of cement 
concrete; any excess water is enemy of concrete.

● Always use electric/petrol vibrator to compact
concrete. Too wet or too dry concrete cannot be
compacted well even with a vibrator.

● To test water content, throw a ball of concrete up and get
it back in hand and compare with the figure. The concrete
must have just enough water so that you can make a ball of
concrete in your hand which neither flows/deshapes in
your hand nor crumbles.

● Flowing concrete due to excessive water has very 
low strength and may suffer from seepage of water 
and corrosion of steel bars in concrete. 

Fig 7.4.11. Test for workability of concrete

Fig 7.4.12. Vibrator used to compact concrete

Fig 7.4.10. Test for water content of concrete

Fig 7.4.9 appropriate water cement ratio

Too much waterRight consistency Shaped up concrete
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● ges'kk fufnZ"V O;kl okys vkSj çfrf"Br

fuekZrk ds lfj;k [kjhnsaA

● iqf"V djsa fd lfj;s ij BIS xq.koÙkk

fpà yxk gksA

● lqfuf'pr djsa fd lfj;k fn, x,

vkdkj ds vuqlkj dkVs] eksM+s vkSj ca/ks

gksa] vkSj 20 xst M lfj;k ckbafMax

ok;j dk mi;ksx djds etcwrh ls ca/ks

gksaA

● daØhfVax vkSj daiu djrs le; tk¡p

djsa fd lfj;k viuh fLFkfr esa jgsaA

7.5. Steel

● lfj;k tax jfgr gksus pkfg, vkSj U vkdkj esa eksM+us

ij VwVus ugha pkfg,A

● gYds ihys jax ds lfj;s ftUgsa lkQ fd;k tk ldrk

gS] mudk mi;ksx fd;k tk ldrk gS] ysfdu tax vkSj

iiM+h okys yky jax dk mi;ksx ugha fd;k tkuk

pkfg,A

● lfj;ks dks bl rjg ls LVksj djsa fd lfj;k ueh]

feêh] rSyh;@fpduk inkFkksaZ ds laidZ esa u vk,aA

● che@dkWye vkSj Nr ds LySc ds fy, fiatjs cukrs

le; tk¡p djsa fd mi;ksx fd, x, lfj;s dk O;kl

vkSj IyslesaV fn, x, fooj.k@Mªkbax ds vuqlkj gSA

fp= 7-5-1- vkbZ,lvkbZ ekdZ okyh Vh,eVh lfj;k

fp= 7-5-2- fuekZ.k ds fy, lgh lfj;k
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● Always purchase TMT steel bars of
specified diameter and of a reputed
manufacturer.

● Confirm that the bars bear BIS quality
mark.

● Make sure that steel bars are cut, bent
and tied as per the given dimension and
shape, and are tied together strongly
using 20 gauge M steel binding wire.

● Check that the steel bars remain in their
position while concreting and vibrating
the concrete

7.5. Steel

● The steel bars should be rust free and should not break when
bent in a close U shape.

● Slight yellowish bars that can be cleaned, can be used, but
reddish bars with rust and crusting should not be used

● Store the bars so that the bars do not come in contact with
moisture, soil, oily/greasy substances.

● While making cages for beams/ columns and for roof slabs
check that the diameters and placement of bars used are as
per the given details/drawings.

Fig 7.5.1. TMT steel bars with ISI mark

Fig 7.5.2. Right steel bars for construction 
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dHkh Hkh nks lfj;ksa dks muds fljksa ij gqd ds

tfj, u tksM+saA RC LySc esa bLrseky dh tkus

okyh lfj;ksa esa 15 ls 20mm dk Li"V daØhV

doj gksuk pkfg,A

vksojySfiax tkWbaV ds tfj, ,d lfj;k dks nwljs ls tksM+saA

vksojySi dh yackbZ lfj;kas ds O;kl ls 50 xquk gksuh pkfg,]

vkSj pkj ls ik¡p txgksa ij ckbafMax ok;j ls ca/kh gksuh pkfg,A

lfj;ks dh iwjh rkdr dk mi;ksx djus vkSj tax yxus ls cpkus

ds fy, lfj;kas dks iwjh rjg ls daØhV esa yisVk tkuk pkfg,A
lq–<hdj.k dk vuqfpr LVSfdax

fp= 7-5-3- gqd ds ek/;e ls lfj;k dk xyr dusD'ku
fp= 7-5-4- lfj;s dk lgh tksM

fp= 7-5-5- lq–<+hdj.k dk LVSfdax
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Never connect two rods through hook at their
ends . Steel Bars used in RC slab must have a
clear concrete cover of 15 to 20 mm.

Connect one steel bar to another through an overlapping joint .
Overlap length should be 50 times bar Diameter, and tied at four to
five places with binding wire. Steel Bars must be fully encased in
concrete to utilize Full Strength of Steel bar and check rusting.

Improper Stacking of Reinforcement 

Fig. 7.5.3.  Wrong connection of rod through hooks Fig. 7.5.4.  Right connection of rod 

Fig. 7.5.5.  Stacking of reinforcement
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bZaVksa ds çdkj

7.6 bZaVsa

yky tyh gqbZ bZaV feêh fLFkj bZaV ¶ykbZ ,s'k bZaV lhesaV daØhV bZaV
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Types of Bricks

7.6 Bricks

Red burnt brick Soil stabilized brick Fly ash brick Cement concrete brick
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● vxj vki bZaV dk VwVk gqvk VqdM+k ysa rks tk¡p ysa

fd ;g vanj rd ,d leku yky gks vkSj blesa

dksbZ vkarfjd fNæ u gksA

● mi;ksx ls ,d fnu igys bZaVksa dks ges'kk ikuh esa Mqcks,¡A lw[kh

bZaVksa dk mi;ksx u djsa] vU;Fkk bZaVsa eksVkZj ls ikuh lks[k ysaxh

vkSj bls detksj cuk nsaxhA

● fuekZ.k ds fy, lw[kh bZaVksa dk mi;ksx ugha

fd;k tkuk pkfg,

● vxj vki nks bZaVksa dks vkil esa

Vdjkrs gSa] rks muesa /kkrq tSlh vkokt

vkuh pkfg,A

● vxj vki bZaV dks da/ks dh Å¡pkbZ ls lkekU;

dBksj tehu ij fxjkrs gSa] rks og VwVuh ugha

pkfg,A

fp= 7-6-1-1- VwVh gqbZ bZaVsa

fp= 7-6-1-2- bZaVksa dh /kkfRod /ofu

fp= 7-6-1-3- lw[kh bZaVksa dk mi;ksx ugha fd;k tkuk pkfg,

fp= 7-6-1-4- bZaV ds fy, 'kfä ijh{k.k

yky tyh gqbZ bZaVsa7.6.1.
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● If you take a broken piece of brick check that it is
uniformly red up to the core and has no internal pores .

● Always immerse bricks in water a day before use.
Do not use dry bricks, else the bricks will suck
water from the mortar and make it weaker.

Dry Bricks should not be used for construction

● If you hit two bricks together, they
should produce a metallic ringing
sound.

● If you drop a brick on end, from shoulder
height on normal hard ground, it should not
break.

Fig. 7.6.1.1.  Broken bricks Fig. 7.6.1.2.  Metallic sound of bricks

Fig. 7.6.1.3.  Dry bricks to not be used

Fig. 7.6.1.4.  Strength testing for brick 

7.6.1. Burnt Bricks
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ewy :i ls 'kq"d {ks=ksa esa] nks eaftyk ?kjksa ds fy, lhesaV

eksVkZj esa feêh dh bZaVksa ¼rkdr% 20 fdyksxzke@oxZ cm ;k

csgrj½ dk mi;ksx djds 35cm eksVh yksM vlj okyh nhokjsa

cukbZ tk ldrh gSa] ftlesa mfpr EQ vkSj ueh laj{k.k

mik; 'kkfey gSaA

nhokjksa dks yacs thou vkSj csgrj fQfu'k ds fy, Qsjks&lhesaV

mipkj@IykLVj }kjk ueh ls cpk;k tk ldrk gSA

/kwi esa lq[kkbZ xbZ bZaVsa

/kwi esa lq[kkbZ xbZ bZaVsa cukus ds fy, LFkkuh; 

feêh dh mi;qärk dh tk¡p djus ds fy,] 

gkFk esa ue feêh dh 3 bap O;kl dh xsan

cuk,¡A bls lw[kus nsaA ;fn feêh cgqr vf/kd

jsrhyh gS rks xsan maxfy;ksa ds chp ncko esa

VwV tk,xh] ;fn feêh cgqr vf/kd fpduh gS

rks xsan lw[kus ij njkjsa fodflr djsxh] ,d 

mi;qä feêh ,d etcwr njkj eqä xsan nsxhA

,d vPNh feêh esa yxHkx 35 ls 40 %

feêh + xkn gksrh gS vkSj ckdh ckjhd jsr gksrh

gSA mfpr ek=k esa pwuk@lhesaV Mkydj vkSj

vPNh rjg feykdj bZaVksa dks fLFkj fd;k tk

ldrk gSA

चित्र 7.6.2.1. मदृा स्स्थर ईंटें चित्र 7.6.2.2. िूप में सुखाई गई ईंटें सूख रिी िैं

7.6.2. /kwi esa lq[kkbZ xbZ fLFkj bZaVsa
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These bricks have lower strength as compared to fired
bricks and are affected by moisture. Can be used in dry
conditions in cement sand mortar under proper guidance .

In basically dry regions, 35cm thick load bearing walls can be 
constructed using clay bricks (strength:20Kg/sqcm or better)  
in cement mortar for two storey houses with appropriate 
EQ and moisture protection measures.

The walls can be protected from moisture by ferro-cement 
treatment/plaster for longer life and better finish. 

Sun dried Stabilized Bricks 
To check suitability of local soil for making
sundried bricks, make a 3 inch diameter ball of
moist clay in hand. Allow it to dry. If the soil is
too sandy the ball will break under pressure
between fingers, if the soil is too clayey the ball
will develop cracks on drying, a suitable clay
shall give a strong crack free ball. A good soil
contains about 35 to 40 % clay+ silt the rest is
fine sand. The bricks can be stabilized by adding
lime/cement in appropriate quantities and
mixing thoroughly.

Fig. 7.6.2.1.  Soil stabilized bricks
Fig. 7.6.2.2.  Sun dried bricks drying

7.6.2. Sun dried Bricks
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2- lek;kstu% ;fn feêh+xkn tek 40% ls vf/kd gS] rks

jsr esa feyk,¡A fLFkjhdj.k ds fy,] feêh ds æO;eku ds

otu ds fglkc ls 5&6% lhesaV ;k 6% pwuk feyk,¡ vkSj

vko';d ek=k esa ikuh ds lkFk vPNh rjg xwa/ksaA

3- bZaV@CykWd fuekZ.k% lqfuf'pr djsa fd feJ.k FkksM+k xhyk gks

vkSj bZaV@CykWd cukus ds fy, gkFk ls laihfM+r djus okyh

e'khu dk mi;ksx djsaA mUgsa 24&48 ?kaVs ds fy, vkjke

djus nsa] fQj mUgsa 3 ijrksa ls vf/kd ugha ijrksa esa j[ksaA

4- rjkbZ % bZaV@CykWd dks xeZ tyok;q esa 15 fnuksa ds fy,

;k BaMs tyok;q esa 20 fnuksa ds fy, <ddj j[ksa vkSj ueh

cuk, j[ksa rkfd os Bhd ls D;ksfjax gks ldsaA

5- fpukbZ fuekZ.k% bZaV@CykWdksa dk mi;ksx rc djsa tc os de

ls de 30 fnu iqjkus gksa vkSj iwjh rjg ls lw[k x, gksaA

fpukbZ 1%6 lhesaV jsr eksVkZj ;k yxHkx 7% lhesaV ds lkFk

feêh lhesaV eksVkZj dk mi;ksx djds dh tk ldrh gSA

6- lhesaV+ jsr eksVkZj ds fy, 24 ?kaVs vkSj fLFkj feêh eksVkZj

ds fy, 36 ?kaVs ds ckn ikuh ls rjkbZ 'kq: djsaA

fLFkj feêh bZaV7.6.3.

lhesaV pwuk fLFkj feêh bZaVsa mu {ks=ksa esa Hkh

Mkyh tk ldrh gSa tgk¡ vPNh feêh miyC/k

gS] ysfdu tyh gqbZ feêh dh bZaVsa ;k lhesaV

pwuk fLFkj bZaVsa egaxh gSa vkSj LFkkuh; :i

ls miyC/k ugha gSaA

1- feêh dk fo'ys"k.k% feêh ds ,d frgkbZ

fxykl dks ¾ fxykl ikuh esa ?kksysa] vPNh

rjg feyk,¡ vkSj bls 24 ?kaVs rd teus

nsaA tk¡p djsa fd feêh+xkn tek dqy tek

dk 30&40% gS ;k ughaA

चित्र 7.6.3.1. चमट्टी स्स्थर ईंटें सूख रिी िैं
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2. Adjustment: If the clay+silt deposit exceeds 40%, mix in sand.
For stabilization, add 5-6% cement or 6% lime by weight of the
soil mass, and knead thoroughly with the required amount of
water.

3. Brick/Block Formation: Ensure the mix is slightly wet and use
a hand compressing machine to make bricks/blocks. Leave them
to rest for 24-48 hours, then stack them in layers not exceeding 3
layers.

4. Curing: Keep the bricks/blocks covered and moist for 15 days
in warm climate or 20 days in cold climate to allow for proper
curing.

5. Masonry Construction: Use the bricks/blocks when they are at
least 30 days old and are fully dry. Masonry can be done using
1:6 cement sand mortar or soil cement mortar with about 7%
cement.

6. Start water curing after 24 hours for cement+ sand mortar and
36 hours for stabilized clay mortar.

Stabilized Soil Brick7.6.3.

Cement lime stabilized soil bricks can also be
cast at site in regions where good clay is
available but burnt clay bricks or cement lime
stabilized bricks are costly and not locally
available.

1. Soil Analysis: Dissolve one third glass of soil
in ¾ glass of water, mix thoroughly, and let it
settle for 24 hours. Check if the clay+silt
deposit is 30-40% of the total deposit.

Fig. 7.6.3.1.  Soil stabilized bricks drying
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1- ydM+h <hyh xkaBksa] lM+u] njkjksa

vkSj eksM+ksa vkfn ls eqä gksuh

pkfg,A

2- lqfuf'pr djsa fd fuekZ.k

vkSj LFkkiuk ds le; ydM+h

lw[kh gksA ue ydM+h lw[kus ij

eqM+us@eqM+us dh laHkkouk gksrh gSA

ue ydM+h fofHkUu dhVksa dks Hkh

vkdf"kZr djrh gS tks ydM+h dks

uqdlku igqapkrs gSaA

4- tksM+ksa ij ges'kk LVhy ds QkLVuj@DyhV dk mi;ksx

djsaA eksfVZl vkSj Vsuu çdkj ds tksM+ Hkwdai vkSj gok

ds rwQku ds nkSjku tksM+ksa ij detksj gks tkrs gSa vkSj

VwV tkrs gSa] blfy, bu tksM+ksa dks LVhy ds

QkLVuj@DyhV ls etcwr fd;k tkuk pkfg,A

3- ges'kk vius {ks= esa vkerkSj ij

bLrseky dh tkus okyh ydM+h dk

mi;ksx djsa] ftldk vPNk vuqHko

vkSj LFkkf;Ro gksA

5- tkapsa fd lHkh tksM+ dldj fQV gSaA le;

ds lkFk vyx&vyx fldqM+u ds dkj.k <hysiu

ls cpus ds fy, tksM+ksa ij Qsfodksy tSlk dqN

fpidkus okyk inkFkZ yxkuk csgrj gSA

चित्र 7.7.1. लकडी के दोष

चित्र 7.7.2. सूखी लकडी
चित्र 7.7.3. स्थािीय लकडी का ढेर

चित्र 7.7.4. लकडी की जोडाई

चित्र 7.7.5. लकडी पर चिपकािे वाला पदाथा

7.7 ydM+h dk dke
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7.7. Woodwork

1.Timber must be free from loose 
knots, rots, cracks and bends etc.

2.Make sure that the timber is dry 
at the time of fabrication and 
installation. Moist timber is likely 
to bend/ twist as it dries up. Moist 
timber also attracts various insects 
that damage timber.

4.Always use steel fasteners/cleats at joints. Mortice and
Tenon type joints become weak at the joints and break
during earthquakes and wind storms therefore these
joints must be strengthened by steel fasteners/cleats.

3.Always use timber that is commonly 
used in your area with good 
experience and durability.

5.Check that all joints fit tightly. Better apply some 
adhesive like Fevicol to the joints to avoid loosening 
due to differential shrinkage with time.

Fig. 7.7.1.  Timber defects

Fig. 7.7.2.  Dry timber

Fig. 7.7.3.  Local timber stacked

Fig. 7.7.4.  Wooden joinery

Fig. 7.7.5.  Adhesive on wood

77



7.8. Nr lkexzh

fgekpy çns'k esa nks çdkj dh Nrsa vke gSa% 1-likV vkjlhlh Nr vkSj 2-iRFkj dh ifê;ksa] /kkrq dh pknjksa vkfn

dh <ykunkj Nrsa] tks Vªl] jk¶VlZ] ifyZu vkfn ds ydM+h ;k LVhy ds <kaps ij fVdh gksrh gSaA

• vkjlhlh Nr esa bLrseky dh tkus okyh lkexzh tSls lhesaV] jsr] LVhy] iRFkj ds feJ.k dk o.kZu Åij fd;k

x;k gSA

<yku okyh Nrksa ds fy, LVhy vkSj

ydM+h ds <kaps ij Hkh lacaf/kr 'kh"kZdksa

ds rgr ppkZ dh xbZ gSA<yku okyh

Nrksa ds ekeys esa vafre vkoj.k]

/kkrq dh pknjsa tSls fd CGI 'khV]

çh&dksVsM LVhy 'khV] ,Y;qehfu;e

ukyhnkj 'khV] fofHkUu Qkbcj Xykl

vkSj vU; ikWyhesfjd 'khV gSa tks

cktkj esa miyC/k gSaA viuh

vko';drk ds vuqlkj ,d çdkj dk

p;u djsaA

'khV ds ,sls vkdkj dk

p;u djuk lqfuf'pr djsa

tks vuko';d dVkbZ]

vksojySfiax vkSj cckZnh ls

cpus ds fy, cgqr vf/kd

dfVax vkSj tkWbafVax ds

fcuk vkidh Nr ij fQV

gks tk,A vPNh xq.koÙkk

okyh] Hkkjh xst dh pknjsa

vkidh Nr ds yacs thou

esa ;ksxnku djrh gSaA

• tksM+ksa ij mfpr vksojySi çnku djsa

vkSj vPNh xq.koÙkk ds GI & J gqd] jcj

okW'kj vkSj di okW'kj dk mi;ksx djds

'khV dks Bhd djsaA

• rst gok okys {ks=ksa esa rst gokvksa ds

nkSjku pknjksa dks mM+us ls cpkus ds

fy, J gqd ds lkFk pknjksa ij 40 ls

50 feeh pkSM+s GI ¶ySV çnku djsaA

• LVhy DyhV~l@cSaM dk mi;ksx djds

nhokjksa@RCC Nr vkSj xScy cSaM ds lkFk

vius lHkh Vªl]jk¶VlZ] ifyZu vkfn dks

lqjf{kr djsaA

चित्र 7.8.1. सीजीआईशीट

चित्र 7.8.2. GI-J िुक

चित्र 7.8.3. स्टीलछि ्लीट
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7.8. Roofing 

There are two types of roofs that are common in Himachal Pradesh i. Flat RCC roof and ii. Sloping roofs of stone patties,

metal sheets etc. supported over wooden or steel framework of trusses, rafters, purlins etc.

● The materials used in RCC roofing like cement, sand, steel, stone aggregate have been described above.

● For sloping roofs the steel and wooden framework has also been discussed under respective heads.

The final covering, in case of sloping

roofs, are metallic sheets like CGI

sheets, pre-coated steel sheets,

Aluminium corrugated sheets,

various fiberglass and other

polymeric sheets that are available

in market. Select a type as per your

requirement.

Make sure to select the size

of sheets that will fit your

roof without too much of

cutting and jointing to avoid

unnecessary cutting,

overlapping and wastage.

Good quality, heavy gauge

sheets contribute to long life

of your roof.
● Provide proper overlaps at joints and fix the

sheets using GI- J hooks, rubber washer and

cup washers of good quality.

● In high wind areas provide 40 to 50mm

wide GI flats over the sheets with J hooks to

avoid blowing away of sheets during high

winds.

● Secure all your trusses, rafters, purlins etc

with the walls/RCC roof and Gable bands

using steel cleats/bands.

Fig 7.8.1. CGI Sheets

Fig 7.8.2. GI- J hooks

Fig 7.8.3. Steel roofing cleat 
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vkoklh; Hkou dh vkSlr fuekZ.k ykxr

vkoklh; Hkou dh vkSlr fuekZ.k ykxr dbZ dkjdksa ij fuHkZj djrh gS] tSls LFkku] vkdkj] fMtkbu] mi;ksx dh xbZ lkexzh vkSj Je

ykxr] tks 'kgjksa ds vuqlkj fHkUu gksrh gSA fuekZ.k [kpZ ifj;kstuk ds pj.k vkSj dk;Z ds çdkj ls çHkkfor gksrs gSaA vkerkSj ij] Je

dqy ykxr dk 20&35% gksrk gS Je vkSj fuekZ.k ykxr dk vuqikr yxHkx 30%70 ;k 40%60 gksrk gSA bu foÙkh; igyqvksa dks

le>uk vkids liuksa dk ?kj okLrfodrk esa cnyus ds fy, egRoiw.kZ gSA lkexzh] Je vkSj vfrfjä [kpksaZ dk lkekU; vuqikr

70%25%05 gksrk gSA fuekZ.k ds fofHkUu pj.kksa esa ykxr dk vuqeku pj.k vkSj dqy [kpZ dk çfr'kr ns[kdj yxk;k tk ldrk gSA uhps

nh xbZ rkfydk fofHkUu dkjdksa ds vk/kkj ij bldk fo'ys"k.k djrh gSA

गुणवत्ता से समझौता किए बिना घर बनमााण लागत िम िरने िे टिप्स

• lgh ;kstuk vkSj fMtkbu% fuekZ.k ds nkSjku cnyko vkSj nksckjk dke ls cpus ds fy, foLr`r ;kstuk ij /;ku nsaA ysvkmV dks

viuh vko’;drkuqlkj cuk,a vkSj çk—frd çdk'k] osafVys'ku vkSj ÅtkZ n{krk tSls dkjdksa ij fopkj djsa rkfd lalk/kuksa dk dq'kyrk

ls mi;ksx gks lds vkSj cckZnh de gks ldsA

• lkexzh p;u% fVdkÅ vkSj ykxr&dq'ky lkexzh dk p;u djsaA fofHkUu vkiwfrZdrkZvksa ls dherksa dh rqyuk djsa] viuh vko';drkvksa

ds vuqlkj fodYi [kkstsa vkSj xq.koÙkk ls le>kSrk fd, fcuk ykxr dks de djus ds fy, LFkkuh; miyC/k fodYiksa ij fopkj djsaA

• ifj;kstuk dk çHkkoh çca/ku djsa% lkexzh vkSj Je dk çHkkoh <ax ls çca/ku dj ldsA vPNk 'ksMîwfyax vkSj le; ij lkexzh dh

[kjhn] nsjh vkSj ykxr ds c<+us ls jksdrs gSaA

क्रमांक काया का वववरण चिमााण लागि का
प्रचिशि

1000 वगा फुट के घर के चलए @ 1500/- प्रचि 
sq.ft

वस्िू का वववरण चिमााण लागि का 
प्रचिशि

1000 वगा फुट के घर के चलए
@ 1500/- प्रचि sq.ft

1 चमट्टी और कंक्रीट की िींव 
में खुदाई

4% 60,000/- इस्पाि 14% 2,10,000/-

2 स््लंथ िक चििाई का काम 5% 75,000/- सीमेंट 13% 1,95,000/-

3 चििाई काया में अचिरििा 25% 3,75,000/- ईंट 9% 1,35,000/-

4 छि का काम 20% 3,00,000/- पत्थर
(Aggregate)

4% 60,000/-

5 फशा का काम 6% 90,000/- बालू 5% 75,000/-

6 लकडी का काम 15% 2,25,000/- पािी 1% 15,000/-

7 आिंररक पररष्करण 6% 90,000/- खुदाई का काया 4% 60,000/-

8 बािरी पररष्करण 3% 45,000/- कंक्रीट की लेबर 8% 1,20,000/-

9 जलापचूिा 4% 60,000/- हडजाइि शुल्क 2% 30,000/-

10 स्वच्छिा काया 7% 1,05,000/- शटररंग 3% 45,000/-

11 ववद्यिुीकरण 5% 75,000/- फशा का  काया 5% 75,000/-

12 कुल 100% 15,00,000/- छि का काया 5% 75,000/-

पेंहटंग का काया 5% 75,000/-
13 वस्िू मात्रा प्रचि sq.ft मात्रा 1000 sq.ft

14 सीमेंट 0.48 480 Bags लकडी का काम 7% 1,05,000/-

15 इस्पाि 3.1 3.1 MT स्वच्छिा काया 6% 90,000/-

16 बालू 2 2000 Cu.ft ववद्यिुीकरण 5% 75,000/-

17 पत्थर (Aggregate) 1.6 1600 Cu.ft ववववि 4% 60,000/-

18 ईंट 29 29000 Nos. कुल 100% 15,00,000/-
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Construction cost of a residential building depends on several factors like location, size, design, material used, and labour costs, with costs differing across

Towns/villages. Typically, labour accounts for 20–35% of the total cost, but for exceptional work, this can rise to 40%. the labour-to-building cost ratio is

approximately 30:70 or 40:60. Understanding these financial aspects is essential for turning your dream home into reality. Ratio of materials, labour, and

additional expenses is 70:25:05. Estimating costs at different stages of construction can be done based on the phase and percentage of overall expenses. As

given below.

Average Construction Cost of a Conventional Residential Building

S.No. Description of Work Percentage of 
Construction Cost

For a 1000 sq. ft. house @ ₹1500/- per 
sq. ft.

Description of Item Percentage of 
Construction Cost

For a 1000 sq. ft. house 
@ ₹1500/- per sq. ft.

1 Excavation for Soil and 

Concrete Foundation

4% 60,000/- Steel
14%

2,10,000/-

2 Masonry Work Up to Plinth 5% 75,000/- Cement 13% 1,95,000/-

3 Masonry Work in Super 

Structure

25% 3,75,000/- Brick
9%

1,35,000/-

4 Roofing Work 20% 3,00,000/- Stone Aggregate 4% 60,000/-

5 Flooring Work 6% 90,000/- Sand 5% 75,000/-

6 Carpentry Work 15% 2,25,000/- Water 1% 15,000/-

7 Interior Finishing 6% 90,000/- Excavation Work 4% 60,000/-

8 Exterior Finishing 3% 45,000/- Concrete Labour 8% 1,20,000/-

9 Water Supply 4% 60,000/- Design Fees 2% 30,000/-

10 Sanitation Work 7% 1,05,000/- Shuttering 3% 45,000/-

11 Electrification 5% 75,000/- Flooring Work 5% 75,000/-

12 Total 100% 15,00,000/- Roofing Work 5% 75,000/-

Painting Work 5% 75,000/-
13 Item Quantity persq. ft. Quantity for 1000 sq. ft.

14 Cement (Aggregate) 0.48 480 Bags Carpentry Work 7% 1,05,000/-

15 Steel 3.1 3.1 MT Sanitation Work 6% 90,000/-

16 Sand 2 2000 Cu.ft Electrification 5% 75,000/-

17 Stone (Aggregate) 1.6 1600 Cu.ft Miscellaneous 4% 60,000/-

18 Brick 29 29000 Nos. Total 100% 15,00,000/-

Tips to Reduce the House Construction Cost Without Compromising the Quality

• Proper Planning and Design: Focus on detailed planning to avoid changes and rework during construction. Optimize layout and consider
factors like natural lighting, ventilation, and energy efficiency to ensure efficient use of resources and minimize wastage.

• Material Selection: Choose durable, cost-effective materials. Compare prices from different suppliers, explore alternatives that meet your
requirements and consider locally available alternatives to cut costs without sacrificing quality.

• Manage the Project Efficiently: Manage timelines, materials, and labor effectively. Good scheduling and timely procurement of material
prevent delays and cost overruns.
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