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bu fn'kk&funsZ'kiksamis; fgekpy ¢ns'k esakink c¢frjks/khbekjrksads fMtkbu ds fy, ,d Hkjksiseavk/kkj ¢nku djuk gSA g vk/Kki
orZeku ' kKg ¢; ksx'kkykvkSj fo'ys"k kkRed v/ ;; uksakSj Hkou fMtkbu vkSj HkwdaihQ ogkj esaegRoiwkZo'ks"kKrkj[ kusokys Q fa ; ksa
dh vfHk kaflh jk; Is c¢kir gksrkgSAtc Igh rjhds Is mi; ksxfd; k tkrk gP rks ; sfn'kk&funsZ'Mkwdaih¢cn'kZu okyh lajpukvksads
fuekzk dh vugefr nsaxks orZeku vfuok; ZfcfYMaxdksMvko'; drkvksads vugikyu esd&Mtkbu djds c¢kir dh tk Idus okyh Hkwdaih
{kerk ds cjkcj ; k mlls vf/kd gksldrh gSapwafdHkwddiathfy fjax dk fo"k rsth Is QSy jgk gb bify , ; g laHkogSfd HKkf&;
ds 'kKs Is ladsr feys fd ; gkadh xbZ dgN flQkfj'kksadkscnyus dh t : jr gSA

Thepurposeof theseguidelinesis to offer a dependablebasisfor the designof resilientbuildingsin HimachalPradesh Thisbaseis derivedfrom
current research Jaboratory and analyticalstudies,and the engineeringopinionsof individualspossessingignificantexpertisein building design
and seismicbehavior When correctlyused,these Guidelineswill allow the constructionof structureswith seismicperformancecomparableto or
greater than what can be achievedby designingin compliancewith the current mandatory Building Coderequirements Sincethe subject of
earthquakeengineerings expandingquickly,it is possiblethat future researchwill indicatethat someof the recommendationsnadehere needto
be changed
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ecps tkudj gkfnZdclUurk gksjgh gSfd fgekpy c¢ns'k jkT, vkink c¢cdku
ckikdj.H fkeyk } kjk Ih,IvkbZvkj&dsUeseh Hkou vugla’kku laLFkku : M+dh
ds Ig ; ksxIs Hkou fuekzk Is tgM-+gksxksds fy, ddop € uked ekxZnf'kZdk
dk c¢cdk'ku fd; k tk jgk gSA

igkM+HKT; gksusls dkj.k fgekpy cns'k ¢k fad vkinkvksads fy, ges'kk
gh laonsu'khy jgk gSAcfrdwy ififLFkfr ; ksés fuiVus rFkk xzkehk {ksksasa
lgjf {kr cqgfy knh<kapgksIgfuf'pr djus ds fy, ddop ¢ ekxZnfkZdlesdoLr'r
Hkou fuekzk i) fr; ksakSj vk/kgfud rduhdksadk lekos'k fd; k x; k gSAbu
rduhdksa dks Hkou fuekzk dk; Z esage IHkh dks viukuk pkfg ftlls
cgfy knh <kapksaa Hkouks#h |Igj{kk , oa LFkkfRo dks c<k k tk Ids rkfd
cke frd  vkinkvksadk lkeuk ; sbekjrsaetcwrh Is dj IdsaA

eSavki IHkh Is bl ewYoku lalk /ku ds IkFk tgM+uskSj ,d Iqjf {kr]
vf/kd fVdkA fgekpy c¢ns'k ds fuekzk ds fy, c¢frc ) gksuslk vkxzg djrk
oW rkfd I'kda  xzkehk ifjos'k ds IkFk&IkFk yksxksdks Iqjf {kr Hkft; c¢nku
fd; k tk ldsA

egps iwkzZfo'okl gSfd ;g ekxZnfkZdkxzkehk fodkl , oa iapk rh jkt
foHkkx rFkk fuekzk {ks Is tgM+gg) yksxksks fy, ,d egRoiwkZnLrkost rFkk
IkFkzdigy fl ) gksxhA

ekxZnf'kzdkls IQy c¢dk'ku ds fy, esjh gkfnZd' kqHkdkeuk,aA

Ig[ kfoUnj flag IgOkw

TOEI : (@hTo ) +91-177-2625400, ( 3o ) +91-177-2621384, 2627529, WaW : +91-177-2625011 ¥&et : cm-hp@nic.in
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eps ; g tkudj gkfnzZdclUurk gSfd kT, vkink c¢cdku ckikdj.k }-kjk
xzkehk fodkl  vkSjiapk rh jkt foHKkx rFkk fuekzZk {ks ds is'ksojksts fy,
édop £ igLrd ds : i -esad egUoiwkZlalk /ku rSkj fd; k x; k gSA; ¢
igL.rd fgekpy c¢ns'k esavkink dh laHkkoukvkskS) buds ¢Hkkods vkdyu
ds vk/kkj ij  Hkfty esalgjf {kr fuekzk c¢fd; k,a viukus ij /; ku dsafeer
dirh  gSAblesa fVdkA vkSj vkink cfrijks’kh volajpuk Is ; g& IkoZtfud
cqfy knh <kapds fuekzk ds fy, fo'ks"kKKskjk vko'; d fn'kk&funszZt, x,

e fag A

gSaA
bl igLrd esa LdwyksavkaxuokM+lisasekdes] iapk r  kjksafgr vU;
ifi ; kstukvksas fy, foLrr , oa HkkSxksfytbf'k"Vrk ds : i Is vko'; d

ekudksalk mYy& gSAbu ekudksalk ikyu djds ge ¢k frd vkinkvksadh
"V Is Iqjf {kr cqgfy knh <kapsk fuekzk Igfufpr dj Idrs gpatksfd iwoZ
dh rgyuk esasf/kd dk; kZRedHkhgksxkA ‘
fiNys 0"kZc¢ns'k esavk; h ¢k frd vkink VvkSj blls gg tku&eky ds
ugdlku dks nskrs gg VvkSj ¢k frd  vkinkvksads utfj ; s Is c¢ns'k dh
laosnu'khyrk dks /; ku esaj[ krs gg “dop” esacLrgr- ekudksavkSj
fn'kk&funsZ'kisdHkh fuekzk ifj ; kstukvksasakyu djuk furkar vko'; d gb
rkid ge ,d etcwr vkSj fVdkA <kapkS kj dj IdsaA blls fodklkRed
iff ; kstukvksasanh?kZdkfydfLFkjrk o Igj{kk Ifgr  ¢ns'kokfl; ksalh rRdky

t . jrsaHkhvis{ kkds vuqg 1 iwjh gksaxhA

bl fdrkc esavfr egUoiwkzZtkudkjh Ik >k djus ds fy, eSgkT; vkink
ccdku ckfkdj.k vkSj fo"k fo'ks"kKkdk vkHkkj cdV djrs gg eSdHkh Is
;g vkPoku djrk gwfd iqgfLrdk esafn, x, fn'kk&funsZ'idsafuekzk dk; ksaZ
esaviukdj  Igjf {kr vkSjfVdkA fgekpy cns'k ds fuekzk ds HkkxhcusaA
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o W L=y
{ - Gy Tl

“txr flag u;xh




TrHreT faesRa ue demasEt TS uE,
Teum=rer w39,
fFren-171 002

stfreg g

egs fuekzk {ks ds IHkh fgr /kkjdKsdo'ks"k: i Is iapk rh jkt foHkkxVvkS;j
lacafkr rduhdh {ksksals fgr/kkjdksals fy, ,d vko';d ekxZnfkZdk
ddop € is'’k djrs gg VR; ar [ kq'klygksjgh gSA g igLrd fgekpy c¢ns'k esa
lgjf {kr] fVdkA vkSj vkink&jkékhfuekzk dh fof/k ksdks c<kok nsugis fy,
cfrcalk gSA

, Sls {ks esatgka clk frd Iganjrk gekjs igkM+hoykdksds mRiUu pqukSfksa
ds |kFk ekStwgp ; g t: jh gSfd gekh fuekzk dh rduhdsa u dsoy
vk/kgfud ekudksadks iwjk djsa cfyd ikjaifjd  okLrqgf'kYi ¢Fkkvksdk Hkh
IEeku djsaAddop € ,d vkf/kdkfid ekxZnfkzZdkds : i esadk; Zdjrk gPb
tks Q kid fn'kkfunsZ'lssis'’k djrk gSA

eSarki IHkh Is d&dop € dksvius ckFkfed lanHk&s : i esaviukus dk
vkxzg djrk gwaAs ekxzZnf'kZdWlgfuf'pr djrh  gSfd gekjs Hkou gekjs
JKT; ds vug i |kSarzvkSj dk; kZRedekudksalkscuk, j[ ksaA

vkb, ge vius leqgnk; ksds fy, ,d Igjf{kr Hkf®;
cukus ds fy, feydj dke djsaAbu fn'kkfunsZ'kitka cHkkoh<ax Is ykxw

djus esavkidh fo'ks"kKrkvkSj ¢frc ) rk egRoiwkZgSAfuekzk esamR "Vrk
ds ¢fr vkids leiZ .k ds fy, |
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eeps fuekzk {ksksls tgM-s'ksojksls fy, ,d vko'; d ekxzZnfkZ{lkdop ds
foekspu dh “kksk djrs gg xoZ gksjgk gSA g igLrd IkoZtfud Hkouksa
ds fy, vfHkuo vkSjfVdkA fMtkbu is'k djrh gStks vkink UuE; fuekzZk
dks ckFkfedrk nsrh gb fo'ks"k: i Is fgekpy c¢ns'k esagekjs Ikeus vkus
okyh IHkh ¢cdkj dh pqukSfksdk Ikeuk djus ds fy, rSkj dh xbzZ gSA
dop OQkid fn'kkfunsZ'kidia : ijs[kk rSkj djrk ¢S ftudk Ldwyksa
vkaxuokM+dsagekstgyk eaMy iapk r “kjksakSj vU; lkoZtfud Hkouksa
Ifgr  IHkh fuekzk ifj ; kstukvksas fy, ikyu fd; k tkuk pkfg,A bu
ekudh? r fMtkbuksdks ykxw djds] ge vius cqgfy knh<kapdh Iqj{kk vkSj
LFkkfRo dks c<+kldrs gba g Igfuf'pr djrs gg fd gekjs legnk; ¢k
frd vkinkvksads fy, csgrj :i Is rSkj gSaAg egRoiwkZgSfd ge
vf/kd Iqjf{kr fgekpy c¢ns'k cukusds fy, |jkT; HKkj esabu rduhdksadks
viuk,aA

eSaki IHkh dksddop € esdk >k dh xbZ var+Zf'vds |kFk f@ ; :i Is
tgM+usls fy, cksRIkfgr djrk gy D ksafdge vius ukxfjdksads fy,
lgjf {kr vkSj fVdkA okrkoj.k cukus ds fy, feydj dke djrs gSahl
egRoiwkZe'ku ds ¢fr vkids leiz .k ds fy, /kUoknA

v o
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eSadop € ds foekspu dh kksKkdjrs gg mRIkfgr gy tks fuekzk vkSj xzkehk
fodkl ds rduhdh {ks Is tgM+gksxksds fy, ,d egRoiwkZlalk /ku gSA; g
igLrd  vfHku; ] fVdkA IkoZtfud Hkou fMtkbu c¢Lrgr djrh  gStks vkink uE;
fuekZk dks ckFkfedrk nsrhgf ftlesa , slh ysvkmV; kstukj ' kkfey gStks ykxr
¢cHkkohvkSj fVdkA nksukgSaddop € mu vko'; d fn'kkfunsZ'kisa: ijs[ kk rS kj
djrk gSftudk iwjsfgekpy c¢ns'k esaHkh fuekzk ifj ; kstukvksds fy, ikyu
fd; k tkuk vfr vko'; d gSA sekud LdwyksekaxuokM-dsasekssjiapk r “kjksa
vkin Ifgr  fofHkUufo/kkulHkk Hkouksp ykxw gksrsgPaftlls ;g lgfufpr
gksrkgSfd gekjk cgfy knh<kapklegnk; dh c¢Hkkoh<ax Is Isok djrs gg ¢k
frd  vkinkvksadk lkeuk dj IdsA bu fMtkbuksalks ykxw djds] ge viuh
bekjrksadh Igj{kk vkSj mldh vk; qdks egRoiwkZ: i Is c<+kldrs g¥Havarr %
d vf/kd fVdkA fLFkfr dksc<kok nsldrs gSaA

eSaikiesa Is IHkh dks cdop € dh vartZf'Vds IkFk xgjkbZ Is tqM+uds fy,
cksRIkfgr djrk  gwD, ksafgje IHkh ds ykHkds fy, vius xzkehk cqfy knh<kaps
dks csgrj cukus ds fy, cfrcf )r gSahl egRoiwkZigy ds c¢fr vkids
leiz .k ds fy, /kWUoknA

’éam\rﬂ-
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virffa  eq; Ifpo ] jktiLo foHkkk fgekpy c¢ns'k
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eeps fuekzk vkSj xzkehk fodkl esas'ksojksks fy, ,d vko'; d ekxZnf'kZik
odop € ds foekspu dh “kkskk djrs gg xoZ gksjgk gSAbl igLrd esa
lkoZtfud Hkouksts fy, uohu] fVdkA fMtkbu is'’k fd, x, gStks vkink
ds uEg, fuekzk dks ¢ckFkfedrk nsrsgSaddop € visacyh Hkouksds fy,
ekudhz r fMtkbu c¢nku djrk gb ;g Igfufpr djrs ggq fd gekjk
cqfu knh<kapk/kxr  ¢HkkohvkSj fVdkA nksukg8A sfVdkA ysvkmV; kstuk,a
¢k frd  vkinkvksadk Ikeuk djus] gekjs legnk; ksdh Iqgj{kk vkSj fLFKkjrk
dks c<kusds fy, rSkj dh xbZ gSaAg t : jh gSfd ddop € esamYy$ikr
fuekzk rduhdksadk iwjsfgekpy c¢ns'k esaHkh Hkou ifj ; kstukvksds fy,

ikyu fd; k tk,A bu fn'kkfunsZ'liddsaykxwdjds] ge lkewfgd : i Is vius
cqfy knh <kapdks etcwr dj Idrs gSa&kSj vf/kd Iqjf{kr jkT; cuk Idrs
gSaA

eSaki IHkh dksbl igLrd esaLrgr vartZf'Vds |kFk xgjkbZ Is tqM+uds
fy, cksRIkfgr dirk gwD ksafdge IHkh ukxfijdksads ykHk ds fy, vius
xzkehk {ksksasdg/kkj ds fy, feydj dke djuk gSadl egRoiwkdgy ds
¢fr vkids leiz .k ds fy, /k{oknA

jkts'’k -kekZ/avkbZ - || Y%
Ifpo ] xzkehk fodkl , aoiapk rh jkt foHkkk fgekpy c¢ns'k
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fe:  IkfFk Ks

eSaddop € ds cekspu dh “kksHk djrs gg mRIkfgr gPBatks iapk rh jkt
foHkkk xzkehk fodkl vkSj fuekzk {ksksasadke dj jgs fgr /kkjdkstSIs dh
rduhdh LVKQ iapk rh jkt laLFkkvksks cfrfuf /k ksals fy, fMtkbu fd; k
x; k ,d egRoiwkZalk /ku gSA g iqLrd fVdkA lkozZtfud Hkou fMtkbukseh
,d foLrr Jlakyk cLrgr djrh gStks vkink uE; fuekzk dks ¢kFkfedrk nsrh
gSo fo'ks"k: i Is fgekpy c¢ns'k esagekjs Ikeus vkus okyh IHkh cdkj dh
pqukSfksdk lek /kku djus ds fy, rSkj dh xbZ gSAddop ¢ lkoZtfud Hkouksa
ds fuekzk ds fy, vko';d fn'kkfunsZ'kkk&] cekf.kr i) fr; ksah : ijs[ kk
cLrgr djrh  gSftudk iwjsjkT; esakyu fd; k tkuk pkfg,A bu j.kuhfr, ksa
dks ykxw djds] ge vius cqfy knh <kapdh Igj{kk vkSj LFkkfRo dks egRoiwkZ
1 Is c<+kldrs gba; g Igfufpr djrs gg fd gekjs legnk; ¢k frd
vkinkvksads -cHkkokd& |keuk djus ds fy, iwkZ: i |Is I{ ke gksAblds
vykok] bu fMtkbuksaks viukus Is u dsoy thou vkSjlaifUk dh j{ kk gksxh
cfYd gekjs xzkehk {ksksasavkfFkZdfLFkjrk dksc<kok nsrsgg Irr  fodkl dks
Hkhc<kok feysxkA eSaki IHkh dksodop € ds IkFk Ifg ; i Is tgM+ugkSj
bldh  fk{kkvksdks vius dke esadh?r djus ds fy, cksRIkfgrdjrk gwjA
IkFk feydj ] ge ,d vf/kd fVdkA fgekpy c¢nsk cuk ldrs gPavius
legnk; ksdh Igj{kkdj Idrs gSakSj vkus okyh ihf<iksds fy, ,d mTtoy
Hkft; Iqgfufpr dj Idrs gSaBl egRoiwkZfe'ku ds c¢fr vkidh vWwV
¢frc ) rk ds fy, /kYokn A

14
Mh Ih - jk.kk¥avkbzZ - || 2%
funs’kd , oafo® Ifpo | vkink izcé&ku (jktLo foHkkY fgekpy c¢ns'k



Tl

dfla owra SrgiLa Hzend, ¥SM

CSIR (CENTRAL BULDING RESEARCH INSTITUTE. ROORKEE
WA 1 AaTER B Safe & Sustainable Habitat
The Innovation Engine of india

Tzh6.TNGKWO 606 $G)] $hhh&3 ZOONAN 0 BEABIHN
OnNY RK b §K[B247667 00 N
Prof. R. Pradeep Kumar CSIRCentral Building Research Institute
Director (A constituent Establishment of CSIR)
fg : Ikﬂ:k; HS ROORKER7 66% INDIA

ecps iapk rh jkt  foHkkk xzkehk fodkl foHkkx vkSj fuekzk {ksksds is'ksojksa
ds fy, rSkj ,d egRoiwkdalk /ku fdop& 20 dksis'k djrs gq [ kg'klyksjgh
gSA g igLrd uohu vkSj fVdkA lkoztfud Hkou fMtkbu c¢nku djrh  gStks
le ; &jh {kf.kr] fl ) ckS|ksfxfdksdk mi; ksxdjrs gq vkink uE fuekzk
dks ¢ckFkfedrk nsrhgSA

fdop 0 Qkid fn'kkfunszZ'kkSj fuekzk fooj.k ¢nku djrh gSftudk fgekpy
¢ns'k esdHkh Hkou ifj ; kstukvksds fy, ikyu fd; k tkuk vir vko® d gSA
bu j.kuhfr, ksdksykxwdjds] ge vius cqfy knh<kapdh Igj{kk vkSj LFkkfRo
dks egRoiwkzZ i Is c<+kldrs gPba g Igfufpr djrs gg fd gekjs legnk;
¢k frd  vkinkjkgkh vk/kkjHkwiajpuk ds fy, csgrj : i Is rS kj gSaéSaki
IHkh dks Is vius dke esabl vewY lalk/ku dk mi; ksx djus ds fy,
cksRIlkfgr djrk gwalWi feydj ] ge Iqjf{kr , aolrr xzkehk fodkl dks
c<kok nsldrs gSakSj vkus okys ih<+hds fy, vius leqnk; ksdh J{ kk dj
ldrs gSafd lgjf{kr VvkSj vf/kd fvdkA fgekpy c¢ns'k cukus dh vkidh
¢frc ) rk ds fy, /kYoknA

bl mn<@s dksigkZdjus ds fy, gekjh LkaLFkkaluhdh Iykg ds fy, gj
le ; fgekpy Ijdkj ds IkFk rRij gSaA

&u
cks ¢cnhi dgekj jeupkjyk
funs’kd] Ih,lvkbzvkj&lhchvkjvkbZ ] : M++dh
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iznsk dh lossarikhyrk vkSj c<eh ¢k frd vkinkvksads nkSjedaftidk  fgekpy c¢ns'k lkeuk dj jgk gP xzkehk {ksksasa
lgjf {kr cqgfy knh <kapslh vko'; drk loksZifj gksxbZ gSAfdop& 20 dks fo'ks'k: i Is xzkehk fodkl , oe iapk rh jkt
foHkkx vkSj fuekzk {ksksds is'ksojkss fy, fMtkbu fd; k x; k gp tks fgekpy c¢ns'k ds xzkehk {ksksasavkink c¢frjks/kh
lkoZtfud Hkou cukusds fy, vko'; d ekxzZn'kZwgnku djrh gSA g igLrd gekjs {ks dh vuwBhpqukSfksdk |keuk djus
ds fy, rSkj fd, x, ikjaifild Hkou fMtkbu vkSjfuekzk rduhdksadk ladyu c¢Lrgr djrh gSAge Hkou fuekzk ¢fd; k
ds fofHkUupj . kkssarko' ; d tqM+kekSj fuekzk fooj . k dh ckjhfd; kst xkSjdjrs gSalu fn'kkfunsZ'lksaikyu djds] vki
gekjh xzkehk lajpukvksadh Iqgj{kk vkSj LFkkfRo dks c<kus esaegRoiwkZHkwfedikiuHkk,axsAdop 0 fuekzk ds fy, .d
ekudhz r #f"Vdksk ij tksj nsrhgPb ; g Igfufpr djrh gSfd c¢R sd Hkou ifj ; kstuk uE; fuekzk vkSj fLFkjrk ds leku
mPp ekudksadk ikyu djrh  gSAgnku fd, x, Qkid fMtkbu legnk; ksdh fofo/k vko'; drkvksadks iwjk djrs gPa g
lgfufpr djrs gg fd osu dsoy dk; kZRedgSefYd laHkkfor vkinkvksals HkHqjf {kr gSaA

gekjk y{; vkidks bu c¢Fkkvksiks cHkkoh<ax Is ykxwdjus ds fy, vko'; d Kku vkSjmidj .kkda I'kd cukuk gSAl
igLrd dh vartZf*Vdsoy lg>ko ughagScfYd xzkehk fodkl esd kkfey IHkh fgr /kkjdksds fy , dkjokbZdk vk°oku gSAbu
cFkkvksidks viukd) ] ge lkewfgd : i Is vius |jkT; ds cgfy knh <kapslks etcwr dj Idrs gPafoijhr ififLFkfr ; ksasa
thou vkSj vkthfodk dh j{ kkdj Idrs gSa¥kb, ge Ic feydj ,d Igjf{kr vkSjvf/kd fVdkA fgekpy c¢ns'k cukus ds
fy, cfrc ) gKsagka ¢cR sd lkoZtfud lajpuk l|kegnkf d dY; kk vkSji ; kZokh fLFkjrk ds ¢fr gekjs leiZ .k ds cek.k
ds : i esd kM+ksAl fe'ku esavkidh HkwfedlegRoiwkZgP vkSj ge vk'kk djrs gS&l fdop 0 gekjs xzkehk ifj £'; dks
cnyus dh fn'kk esavkidh ; k=kesad ewyYoku lalk /ku ds : i esalk; ZdjsxkA

SN
g )

IgjsUnasxh
e, oSKkfud
lh,Ivkbzvkj&lihchvkjvkbZ ]: M+dh




vifHkLohd fr

fdop& 20 vkoklh; Hkoukss fy, ,d ekxzZnfkzZdlgS tks lh,Ivkbzvkj&lhchvkjvkbz } kjk fd, X, vkink&jkskh fuekzl
oSdfYid de ykxr okyh fuekzk lkexzh vkSj Hkou fuekzk ckS|ksfxfdksds {ks esavuqgla’kku , oafodkl ¢; klksavkS;j
Qkid fuekzk vugHkodk la; ga ifj .kke gSAfo® esavxz.kh vuqgla’kku laLFkkuds : i eda Ih,lvkbZvkj&lihchvkjvkbZ ]
fgekpy c¢ns'k jJKT; vkink c¢cdku ckfkdj.k Y4,pih&,IMh,e,2  vkSj fgekpy c¢ns'k xzkehk fodkl , oaiapk rh jkt foHkkx
dksfoKku , oackS|ksfxdhgk ; rk ¢nku dj jgk gSrFkk Kku Ik >snkjds : i esalk; Zdj jgk gSA

eSdl iwjh ; k=k esdh,lvkbzvkj&lhchvkjvkbZ dksc¢nku dh xbZ Igk ; rk vkSjcksRlkguds fy, gkfnZdvkHkkjQ & djuk

pkgrk gwijfgekpy c¢ns'k ds yksxksiks vkink&jkskh Hkou fuekzk esdgk ; rk c¢cnku djus okyh bl ekxzZnfkzZdklh ladYiuk

Jh MHh - jk.kkfuns'kd , oafo® Ifpo ] vkink izciku (jktLo foHkkY fgekpy c¢ns'kljdkj } kjk dh xbZ Fkh gekjk iwjk
lewg muds viMx fo®kl vkSj Kkuo/kzZdlykg ds fy, muds _.khgSAeSadh,lvkbZvkj&lihchvkjvkbZ ds funs'kd cksQslj
¢nhi dgekj jeupkjyk ds fujarj leFkZu ds fy, 2 rK gwjASdl laxzg ds fuekzk ds nkSjkumuds If@ ; =*f"Vdkk vkSj
rduhdh ekxzZn'kZws fy, mudk gkfnZdvkHkkj Q@ & djrk gggaWA

eSdh,lvkbzvkj&lhchvkjvkbZ  ds oSKkfudksaduhdh vf /kdkfj; Ksafj ; kstuk Ig ; ksfxksakSj oSKkfud ¢'kkldh ; Igk ; dksa
dh iwjh Vhg o'ks'k: Ik Is bathfu j ,p -ds tSu Yilsokfuo WKj"B rduhdh vf /kdkjh¥z dk vkHkkjhgi\Wieigksaus iqlLrd
dks rSkj djus VvkSj cdkfkr djus ds fy, vFkd ifjJe fd; kA bl ekxZnfkZdk dh rS kjh esa ' kkfey
Ih,IvkbzZvkj&lhchvkjvkbZ  Vhe ds IHkh InL ; HkhesjsgkfnZd/ktJokn ds ik= gSaA

bl c¢dk'’ku dksi <+us]aikfnr djus VKkSj bls eqgak ; ksX : i esaykus esafd, X, ¢; klksads fy, ¢/kku oSKkfud
vf /kdkjh MKWKW, | -jdkkokdk fo'ks"kmYy& djuk pkgrk gwA eSdgekpy c¢ns'k xzkehk fodkl , oaiapk rh jkt foHkkx
dh Vhe ds c¢fr muds Ig ; ksx ds fy, vVvkHkkj Q& djrk gwawsk eda ysfdu Icls egRoiwkZckr ;g ¢S fd
Ih,IvkbZvkj&lhchvkjvkbZ bl egRoiwkZc; kI ds fy, ge ij fujarj fo'okl || kusds fy, ,pih&,IMh,e , ds cfr

VR; ar vkHkkjhgSA

MKWt ; pkSijfl;k
e, oSKkfud
Ih,IvkbZvkj&lhchvkjvkbZ ]: M+dh

M 1
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1 ifjp;

fgeky; esafLFkr gksusls dkj.H fgekpy c¢ns'k esarhoz HkwdEih

> VdksaFkk Hkkthkfj'k , 0a Vﬂ_ij <kakSEjh otg Is Hk[Mk_yU HIMACHAL PRADESH
dh laHkkoukckuh jgrh gSAcM+iSekusij IM+d fuekzk vkSj vU; ADMISTRATIVE DIVISIONS 2011
cqfu knh fodkl ifj ; kstukvksas fLFkj fgeky; h <ykuksaks viLFk] s B
djus dk dk; zfd; k gb ftlls [ krjukd HkiMkyu] feéh ds /kaluk
ck<+vkfn dh fLFkfr iSnk ggbgSAck frd ty Ikzsrkssavpkud ‘ *
vo #) ikuh ds NksMkgs Is bekjrsaizk %cg tkrh gSaégfy knh

fodkl ifj ; kstukvksds fy, cM+&Sekusij <ykuksalks dkVus vkSj
ekulwu vkSj Hkwdaikisa dkj .k fLFkfr vkSj [ kjikc gkstkrh gSA . .
fuekZk xfrfof /k ksdks fu; ekuglkj djus vkSjcke frd ouLifr  dks o N S
lgkik nsusls feéh ds dVko dks fu; afr fd:; k tk ldrk gSA o Ty
ysfdu c<#h vkcknh vkSj c<#h cqfy knh<kapkxrt : jrsadsoy bu
xfrfof /k ksalks c<k,axh ftlls igkM+h<yku c¢HKkkfor gksaxgkSj _ } woiw
Hkou fuekzk ds fy, ,d [krjukd okrkoj.k fodflr  gksxk tc - el
rd fd mfpr rduhdksadksrgjar ykxwughafd ; k tkrkA

; g fn&kkfun®@edk Hkkx& lidkjh  vkSj lkegnkf d Hkoukg§a dsafeer
gSAHkwdaiHKkkjhckfi'k vkSj gokvksds gksuskys uqdlku ds cfr
csgrj fMtkbu vkSj fuekzk fof/k kWakacLrgr dh xbZ gSaA

;s fMtkbu LFkkygh : i Is miyC/k lkefxz; ksavkSj dkS'ky dk
mi; ksx djrs gS@ fdQk; rh fuekzZl jkstxkj I'tu  VvkSj LFKkyuh .o
miferk dksc<kok nsrsgSaA
Hkwdai vkSj rst gok cfriks’lkh bekjrsa cukus ds fy, pETRET
dUQkbUMIific)2  fpukbZ¢.kkyh dk cM+&Sekusij —mi; ksx fd; k  nesouwsrees
tkrk  gSAmMPp Igj{kk vkSj de fuekzk ykxr ds I|kFk iapkr
Hkoukssh,e, okb%, e,eokbZ Hkouksdadwy HkouksarkaxuckfNtKsa

Ikegnkf d Hkoukssdgyk eaMy vkSj vU; |kegnkf d Hkouksids

fuekzk ds fy, bl c¢.kkyhdk o.kZufn®&kfungidtk esafd; k X; kK ? As16 8 Oy TA (B4R € Ui 1https:/iviistin/map/ 02html )
gSA
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Byvirtue of its locationin the HimalayasHimachalPradeshs prone
to high Earthquakesand frequent landslidescausedby heavyrains
and unstable slopes Extensive road construction and other

infrastructure development projects have disturbed the serene
Himalayan slopes leading to dangerous landslides, mud slides,
floods etc. Buildingsare often washedaway by suddenreleaseof

blocked water in desires flow natural water channels This is

worsenedby extensiveslopecutting for infrastructuraldevelopment
projectsandtriggeredby monsoonsand earthquakesRegulationof

construction activities and supporting natural vegetation can help
control soil erosion But the growing population and increasing
infrastructuralneedswill only enhancethese activitiesaffectinghill

slopesand developingan increasinglydangerousenvironment for

building construction unlessappropriate technologiesare urgently
introducedandimplemented

INTRODUCTION

ThisCompendiumPart I, focuseson governmentand community
buildings presenting improved designsto resist damage from
earthquakesheavyrains,andwinds

Thesedesignsutilize locally available materials and skills, promote
economicalconstruction, employment generation, and improving
localentrepreneurship

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

HIMACHAL PRADESH
ADMINISTRATIVE DIVISIONS 2011

KILOMETRES
o 20

0

® (Kyslang)
Lafu

L. Foc .
K[NNAUR

A'me

BOUNDARIE S
INTERNATHIMNAL
STATE
DISTRICT
TAHSIL. .

UTTAR
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HEADQUARTERS:
STATE
DISTRICT
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»

®

Figl.1District Administrative Boundaries (Source: https://vlist.in/ma@2.html )



2 vkink Hksj|rk

fgekpy c¢ns'k Hkwdaih >Vdksals
¢fr laosnu'khy gS D ksafd; g -
Hkwdaih: i Is [fd ;
fLFkr gSA {ks
xfrfof /k ksads dkj.k Hkkyu]
vkx  VkSj
ugdlku iggapkus okys vU;

{ks es¢
esa Hkwdaih 4

cqgfy knh  <kaps dks -

ek/; fed cHkkogksldrs gSaA

LSS N T

HIMACHAL PRADESH
Earthquake Hazard Map
{showing faults, thrusts -‘l.m

2-2 HkjMkyu vkSjckny QVuk
viuh uktqd HkwxHkh

ififLFkfr ; ksakSj Hkkjhckfik ds

dkj . k fgekpy c¢ns'k esaHkijnvkyu
dk [krik jgrk gSA<hyh feéh
vkSj [ kM+igkfMt ksds fQlyu
vkSj /kalko dk [ krjk c<+ tkrk
gSA

AkVukekufp= ¥pihYs

ferences compiled from SDMA
isaster Vulnerability Handbook for

Vul bility; SEEDS 2009

Vulnerability Atlas, BMTPC:

Vul bility Atlas-3rd edition 2019

fo=2-4- Hks|rkekufo= Yach,eihVhihdiks|rk,Vyl¥%

2-3- vkdfLed ck<+

. . ) @ FLOOD HAZARD MAP
iwjs jkT; esa vkdfLed

ck<+ vkuk vke ckr gpb

fo'ks"kdj rst cgus okyh

ufn; ksakSj ladjh Wkﬂ/ksa{‘-f’“" 3
okys { keksasakkny QVus

.k Hkkjh 0"kkzds dkj.k
vkdfLed VvkSj rst ck<+
vkus Is Qkid {kfr gks
ldrh ¢S )

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



2 VULNERABILITY

In simpleterms, HazardX Vulnerability X Exposure= Risk Vulnerabilityin Himachal
Pradeshis more complexdue to topography,climate changes,and construction
techniques The difficult topography which is marked by uneven elevations and

steep slopes, highlights the area's vulnerability to soil erosion and landslides
Frequentmoderate to high magnitude of earthquakesposerisk to lossof life and
damageso economy

e T
HIMACHAL PRADESH
Earthquake Hazard Map

2.1. Earthquakes

Himachal Pradeshis susceptible
to seismicshakingbecauseit is
located in a seismically active
area Seismic activities in the DI THN
region can lead to, landslides,

fires, and other secondaryeffects |
causingdamageto infrastructure

Low Risk Zone
I Moderate Risk Zone
I High Risk Zone

Inferences compiled from SDMA
Disaster Vulnerability Handbook for
Vulnerability; SEEDS 2009
Vulnerability Atlas, BMTPC:

?_ Vulnerability Atlas-3rd edition 2019
¢
H

=5 A ms
2.2. Landslides and Cloudbursts Fig.2.1 Earthquake Zonation map
(Source: BMPTC Vulnerability Atlas ) 2 3. Flash Floods

Dueto its fragilegeologicaketting R P

Landslide Incidonce Map

and heavy rains, geography, | - "===" |  Flash floods are common
Himachal Pradesh is prone to T 5 i throughout  the  state,

landslides Loose soil and steep especiallyin areaswith swift-
hilllsflopes incre_ase the risk of moving rivers and narrow
slidingandsubsidence valleys Significant damage
can result from abrupt and
J). strong floods brought on by
| cloudburstsor heavyrainfall.

Fig2.4. Vulnerability Map (SourceBMTPC
vulnerability atlas)
FLOOD HAZARD MAP

Figz."z. Lands-vlide Incfdence rﬁap
(Source: BMPTC Vulnerability Atlas )

Fig2.3. Flash flood vulnerabilitynap
(Source BMPTC: Vulnerability Atlas)
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bekjrksaj vlj

Inertia Force

. 3
{ 23

Inertia Forces

Floor Slab

and/or Columns

Foundations &£

A&Vd tks ¢Hkkfor gksrgiSa ~ Acceleration Earthquake Shaking
fdlh  bekjr ds IHkh Hkou ey i fp= 26~ IHkh lajpukRed _KVdksa
*Vd tSls nhok]saLraI—]k che] ds ek/; e Is HkwdaintM+Rocyksalk cokg

LyS¢ Nr] tksM]vf/kjpuk dh
foukbZ vkfn  Hkwdads nkSjku .~
etcwr rkdrksads v/ khu gksrs which buiding twists
gSakSj vxj bUgsbu rkdrksa
dks Igu djus ds fy,

fMtkbu ughafd; k x; k gSrks
Hkwdaids le ; ;s {kfrxzLr
vFkok u°V gksldrs gSAblds

vykok] ;g rc  vkS) Hkh
pqukSrhnZgkstkrk gStc  bls

igkM+h<ykuksaj cuk; k tkrk B ) fo= 2-8- Hkwdals > Vdksds nkSjkud rjQ dh
gSA fp= 2-7- <yku j fuekzk [kqyttehu ij fLFkr bekjr eqMtkrh gS

Earthquake
Ground
Shaking

&rthq uake
Ground

Movement



Sies 2.1 Earthquakes

Foundation of a building is
resting on the ground, so
during an earthquake it
shakesthe ground randomly,
but the superstructuretries to

remain stationary due to its
inertia. Thus the building
bendsandtwists due to which
the structural integrity of the
whole structure IS
compromised

Membersaffected

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

Impacton buildings

Inertia Force

<—m

Fig2.5.Inertia force and relative motion within
abuilding (Source: EQ tips, C.V.R. Murthy)

Vertical Axis about
which building twists

&rthq uake
Ground

Movement

Fig2.7. Building on slope
(Source: EQ tips, C.V.R. Murthy)

Inertia Forces

PPPPPPPP

Floor Slab

Walls
and/or Columns

Foundations £

Earthquake Shaking

Fig2.6. Flow of seismic inertia forces through all structural
components (Source: EQ tips, C.V.R. Murthy)

Earthquake
Ground
Shaking

Fig2.8. Oneside open ground storey building twists during
earthquake shaking (Source: EQ tips, C.V.R. Murthy)



Uniform Movement
of Floor
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/ Earthquake

Identical Vertica Ground
Members Movement

fp= 2-9- Hkwdals nkSjkwekjrsavkxs&ihNs>wyrhgSaA
Aaphbekjrsavi /kd fofksikdjrh gS®kSjvi/kd {kfr gksugh laHkkoulgksrigSA
fo= 2-10- ; fn fdlh Hkou esdeku A/okZj #Vdkskksleku : i Is

JI kktkrk gSrks Q'kZjj IHkh fcandeku ek=k esafr djrs gSaA

Moderate Shaking

Earthquake
Ground
Movement

Y
Strong Shaking These columns are more vulnerable

fo= 2-11- Hkwdals > Vdksdh fofHkUurhozrkds rgr ¢n'kZu & ekewyh> Vdksa fp=-2-12 - - bekjrksads A/ okEj &Vd tks vf/kd {kSfrt : i Is fo{ksfir gksrgSa
dsrgr de ejEer [ ksX kfr vkSjetcwr >Vdksds rgr iru dh jksdFkkeA osvf/kd {kfr dk lkeuk djrs gSaA



Uniform Movement
of Floor

N

HEE

=
[]

J Earthquake

Identical Vertica Ground
Members Movement

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

Fig2.10. Identical vertical members placed uniformly in plan of building cause all
points on the floor to move by same amount (Source: EQ tips, C.V.R. Murthy)

Earthquake
Ground
Movement
Strong Shaking These columns are more vulnerable
Fig2.11 Performance objectives under different intensities of earthquake shaking Fig.2.12 Vertical members of buildings that move more horizontally sustain more
¢ seeking low repairable damage under minor shaking and collapsevention damage. (Source: EQ tips, C.V.R. Murthy)

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



Hkwddé Hkouksika uqdiku

(b) Corners
and Curves
I poor

AN

7N

= 2-12 - Hkouksa dksukséas uqdlku fo= 2-13- fl kM+icksia njkjsaks dksuksda cgqr djhc gSaA

(c) Separation joints make complex plans
into simple plans

fp= 2-14 - ilanhnk: i

nhokjkstks uqdlku e'nk aeohdj k ds dkj . k {kfr

¥) fcuk fdlh A/okEj vkSj {kSfrt
cSabkvh bekir dk <auk

i & B
¢ ) bfdykjh xkao esa{kSfrt fyaVsy
okyh bekjr ughafxjh

fp= 2-14 - {kSfrt ifé ; ksds lanHkEsaekjr dksgksuekyh {kfr




Damageto Buildingsdueto Earthquakes

(b) Corners
oooDoogo oooo
and Curves oooooodo oooo
oooooodg oooo
I poor oooooo oooo

(c) Separation joints make complex plans
into simple plans

Fig2.14. Buildingand seismicperformancec effectsof forms

Corner damagesof masonry
building in houses due to
earthquakes are common
Cracksttilting, or collapsesat
corners indicate vulnerability.
Reinforcing corners during

construction with RCC/steel
bars, wooden logs or RCC
members and provision of
techniques like bands at

Fig 2.15. Out of plane damageto wall Fig2.16. Damagedue to foundation settlement p"nth' sill, lintel and gable
provide

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

. &l 3 = -
b) A building with horizontal lintel
band inKillarivillage survives

Fig 2.14. Damageto building in terms of horizontal bands



& 22 HkiMkyu vkSjckny QVuk

HkjiMkyu eycs] feéh ; k
péku ds vpkud <yku Is

uhpsf[ kidus ds dkj.k gksrk
gP tks vDlj  <hys aeQeku]

Hkkjh ckfifk]  Hkwdai ; k
ekuohy  xfrfof /k ksds dkj .k
gksrkgSA

¢Hkko%

ekuo thou %thou dh gkfu ===
; kK pksV vk?kkt VFKZOLFkk

dh gkfu

ekuo cLrh% laifUk dh {kfr]
cqfy knh <kapssa® o/kky ck<+
dk [ krjk

i ; kZoje tSo fofo/krk dh
gkfu] feéh dk {kj.H clke frd
lalk /kuks¢h gkfu

fp= 2-19- fQlyus okyscy ds dkj.k <guk fp= 2-20- <yku dk f[ kiduk



A 22 Landslides

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

Impact

Human Life: Lossor injury to life,
trauma,lossof economy

Human Settlement Property
damage, intra disruption, risk of
flooding

Environment Lossof biodiversity,
soil erosion, loss to natural
resources

Needs Land use planning and

enforcement, community
awareness

Fig 2.19. Collapsedueto slidingforce Fig.2.20. Sliding of slope



Hkikyu ds cdkj

Original

Falling Moving

fxjuk iyVuk fQlyuk
fp= 221 fdlh Irg ds IkFk [ kM+yku Is feéh fp=- 2-22 péku dk <yku Is uhpsycduk fp= 223 fQlyuk detksj ryksads
; k péku dk vyx gksukA lekukarj ;k < yku ds lekukarj fQlyuk

Original 1L

Slumped Partially

covered 3 Layered

bedrock
bending
down

fp= 2-24 ;9< ykuksdh,d ¢dkj dh?kw.kliQyrk gSASIk fd fp= esa fp= 225 <yku ifjorZu dh cgqr /khehnj] vkerkSj ij ¢fr
fn[ kk;k x;k  gSAsM- gku dh vksj/ihNsdh vksj >qd tkrs gSgk fxj tkrs gSaA o"kZdgNfeyh ehVj bl Js.kh dsvarxZr vkrh gSA



Types of Landslides

Original

Falling

Moving

Fig2.21. Fall:etachmentof soil or rock from a steep slope along a  Fig2.22. Topple: The endver-end motion of Fig2.23 Slide: Movement parallel to planes of weakness and

surface with minimal shear displacement.

Original

Fig.2.24.. Slump: rotational failure on slopes

rock down a slope.

Slumped

occasionally parallel to slope.

Tilted

Partially A -
coverec Layered
bedrock
bending
down

Fig2.25. Creep: Very slow slope movements, imperceptible in nature



R 2.3 Ck<+

¢cHKkk&o
nhokjksks ugdiku uhaodks ugdliku flyaFkdks uqdlku

@ Heavy rain falls onto .I

waterlogged ground

Rainfall cannot soak in
runs down into river

@ River rises dramatically -
and bursts its banks,
flooding valley floor

fp= 226 uhaodk /kaluk fp= 2-27 uhao[ kqyuss {kir fp= 2-28 flyaFkds uhps feV~Vh
dh IQkbZ dksuqdlku

fp= 2-29 ikuh ds cgko Is fp= 230 VR; filkd o'kka/kSj ygiksa fp= 231 vf/Klaj i
. ; = jpuk  VkS;j
vko'; d dkjZokbZo flyaFkdks uqdiku ds dkj.k lkexzh ds xqKkeZ cny  milajpuk dksugdiku

. : Id S
AvyVZ ds ckjs esdwfpr jgsaA 9=

Argjar mPpHkwfeh ryk'k djsaA
AtyekxZ Is nwjjgsaA
Ack<+psrkouhladsrA



2
3

5 2.3 Flash Floods

|

Impact
Damageto foundations

@ Heavy rain falls onto .I
waterlogged ground

@ River rises dramatically =
and bursts its banks,
flooding valley floor

Fig2.28 Damage to scouring of soil

Fig2.27. Settlement of foundation
underneath the plinth

A suddenand rapid rise in water
level causeby cloud burst, heavy
rainfall, leading to high water

velocity, unpredictable flow
paths Thiscauseswastingaway
of objectson waterways

ActionNeeded Fig2.29. Damageto plinth due to Fig2.30. Excessiveainfall and splashing Fig2.31. Damage to super
_ scouringof water may cause the material to lose their structure and the substructure
A Stayinformedaboutalerts properties

A Seekhighgroundimmediately
A Stayawayfrom waterway,



3 ific ) fpukbZ

3-1- ific ) fpukbz
Spandrel

A Ihfer fpukbz fuekzk dh ,d rduhd gS  Masonry
ftlesa fpukbZokyh nhokjksiks gYds Is ccfyr z
da@dhVdkWye vkSj che ds IkFk tksM+krk gS/ sl ol
g ,d vkkktud rduhd gStks lajpukRed il ul
etcwrh] fLFkjrq Hkwdaihcfriks/k] ykxr — ¢HKkkol BerdBeam T i
vkSj [kSarzdh dlkSVhij [ kih mrjrh gSA Tie-Column e

e

Sill Band 7 — -

A HkwdalaHkkfor {ksksasade |Is e/; e Aaph - PR
bekjrksads fy, vkn'kZ rduhd D ksafd; g : :
LFkkyh : i Is miyC/k lkefxz; ks&kSj dkS' ky
dk mi; ksxdjrh  gSA

Aed; KV VkbZzdkWye ckW] che] fpukbz
okyh nhokjsaA

3-1- ific ) fpukbz




3

CONFINED MASONRY

3.1. About Confined Masonry

A

Confinedmasonryis a simple technique of
construction wherein masonry walls are
embeddedwith lightly reinforced concrete
earthquakeresistantmasonrybuildings

Ideal technique for low to medium rise
buildingsin seismicprone regionsas makes
useof locallyavailablematerialsand skills

Keycomponents tie columns,bond beams,
masonrywalls

Spandrel

Masonry i
P
sill =

Masonry UL :
Bond Beam " 2
Tie-Column ‘

£

Fig.3.1. Confined Masonry




3-2- ific ) fpukbZds ckjs esdkekU; tkudkjh %

A Ihfer fpukbZidh ggbZeéh dh bZjVBi@l daghVCykWdksa
lhesaVjsr eksVkZL%Y2 esaRFkj ds CykWdkika mi; ksx djds
dh tk Idrh gSA

~
o L At
v

. ;
~
=
=
=
&
=
B
;‘ :

A nhokj dnh eksVkbizke rkSj ij ; wiuVCykWddh pkSM-+kisZ o
cikcj gksrhgp feéh dh bZa\dssdy , bza¥38 feeh gksrhgSa S
tcfd Bksl da@hVCykW@00 feeh gksrhgSaA |

A VkbzdkWye : k ckWUbhe dh pkSM+kihokj dh eksVkbds
leku gb gkykafl 4 wure 150 feeh vfuok; ZgSAU wure
da@hWzsMe 415 jhckj ds IkFk mM20 gksldrk  gSA

A VkbZlkWye esalfj ; k la[ ; k Hkou dh eaftyksads vk/KKj ij
rkfydk ds vuqglkj gksaxsA

A VkbzdkWye dk Ifj ; k uhaols 'kq gksrh gSavkSj gj
dksus@nhalg taD'ku Is xqgtirh gSekSj Nr ds LySc esaeqM+r i
gksrhgSak iSjkisVnhokj esaQSyhgksrhgSaA :

A :fn ckn esad vkSjeafty tksM+kuh g¢B rks Aijh eafty
dh lyk [ kksdks iSjkisV nhokj dks rksM+djVkbZdkWye lyk [ kksg
esaosYMfd; k tk Idrk gS¥%de Is de 120 feeh ySi
yackb£ZsasYMY2A

fp= 3-2-2- feéh dh bZa\dksani;ksx djds Ihfer fpukbZesd kVijax



3.2. ~ Material Specifications in Confined Masonry

A Confined Masonry can be done usimgrnt clay bricks , Solid
Concrete Blocks or Stone Blodkscement sand mortarl(5).

A The wall thickness generally equal to width of unit block for
mud brickbricks is230mm while solid concrete blockis
200mm.

. 5
~
2
=
&
~
i
&

A The tie column or bond beam has width same as of wall
thickness, however, minimum a60mm is mandatory. The
minimum concrete grade could be2@with Fe415rebar.

A Therebarsin tie columns shall be as per table, depending
upon the no. of floor.

A Thesteel bars of the Tie Columns start from foundation and
pass through every corner /wall junctioand are bent in the
roof slab orextend intothe parapet wall.

A If another storey is to be added later, upper floor bars can be
welded (weld at least20mm lap length) to the tie column
bars by breaking the parapet wall.

Fig.3.2.2 Shuttering in confined masonry using Mud bricks



3-3- Hkwdaisdfijc ) fpukbZlajpukvksadk cn'kZu
1- ccfyr da@dhVrRo fpukbZokyh nhokjksdks ific ) djrs gba

rFkk ckgj fxjus Is jksdrs gSakSj nhokjks#h Irgh

gSaA

2- fpukbZokyh nhokjseg#Rokd"kZHkkjlgu
cyksadk fojk& djrh  g¥atcfd
rkdr  vkSj dBksjrk ¢cnku djrs gSaA

3- fiNys Hkwdailesabldk
fuekzk Bhd Is fd; k x; k FkkA

rkdr c<krs

djrh  gSekSj ik'’kZ~o

VkbZdkWye vkSj che vfrfja

cn'kZu mR"V FKk D ksafdbldk

ific )

IkYokMksgsavU;
2001
YlhYs 2007

eaftyk ific )
ggbZiCyksaRV] %

fp= 3-3-2 Hkwdagésaific )

VPNk ¢n'kZu & ¥%,% vkbZlh
fpukbZ bekjr ]
YabZbZvkjvkb2D07 Y2 Yach¥ific )
bekjrksadks dksbZiqdlku ughagqvk tcfd vy

fpukbZokyh bekjrksadk iru ]
ISu IkYokMksjHkwdalsbzZbZvkjvkBA01 Y2
ds fiLdks
fpukbZokyh bekjr {kfrxzLr ugha

fpukbZ fuekzk dk
esaNg eaftyk

2007 is: Hkwdai

fpukbZ okyh

Yais %2 Hkwdaiesa Ng

Lintel Band

Bond Beam
sill Band s Q y
7

—amid

Toothing in Wall

RC Vertical Elements

fp= 3-3-1- ikfic ) foukbZesaRo

lh,e HkoukssafoQyrk ds cedk dkj.k

xk; c@cMi8ekusij nwjhokys VkbAlkWyé

VkbZche vkSj dkWye ds Igt<hdj.k dk

vHkkd dkWye essaik'kZ~o lacékks es

VR; f/kd nwjh fpukbZ iSuyksaes cM+k
viHkefkrk wvugikr] wvuqikr; ; kstuk esa
nhokjksdk vlefer forj .k ] wvi ; kZIr
nhokj kuR¢ [ kjkc dkjhxjh] mi; ksx dh

xbZ lkexzh dh [ kjkc xgqkoUkkvkSj HKkjh
fuekzk =qgfvkiA



3.3.  EarthquakePerformance of Confined Mason&tructures

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

walls' in-plane strength.

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

supportandstiffness

3. Its performancein past earthquakeswas excellent, sinceit
wasproperlyconstructed

Fig3.3.2. Good performance of Confined Masonry
constructionin Earthquakes; (a) Sixstorey confined
masonrybuilding in Ica, 2007 PeruEarthquake(EERI,
2007); (b) No Damageto confinedmasonrybuildings,
while collapse of other masonry buildings in El

Salvador,2001 SanSalvadorEarthquake(EERR0O0D);

(c) Sixstorey confined masonry building remained
undamagedn 2007 Pisco(Peru)Earthquake(Blondet

2007)

Lintel Band

Sill Band

|
N
W ~Bond Beam
W
RC Vertical Elements Toothing in Wall

Fig3.3.1 Elements in confined masonry

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



3-4- |kegnkf,d Hkouksda fy, muUur ; kstuk

A fgekpy c¢ns'k lidkj ds iapk rh jkt foHkkx us jkT, ds xzkehk {ksksasami; ksx fd, tkus okys
lkegnkf d Hkouksla fy, ekudh? r fMtkbu cuk, vkSjLolR r fd, gSaA

A Hkwdairst gokvkkackfik VvkSj cQZ Is lgj{kk esalg/kkj ds fy, Ih,lvkbZvkj&lhchvkjvkbZ } kjk bu
fMtkbuksdk ewYkadufd; k x; k FKkA

A la'kkgkr ; kstukvksesdqj {kk LFkkun{kr dk; Zkerk] vkjke tSlh fo'ks"krk,d kkfey gSaA

A ; kstukvksdks lafgrk cko/kkuks&Sj dk; kZUao |, tsafl; ksds vuqglkj dsoy ekewyhcnykoksas IkFk fQj Is
rSkj fd; k x; k FKkA

ewY:kadu leh {kk lq/KKj



3.4.  Improvised plangor CommunityBuildings

A

The PanchayatiRaj Department of HimachalPradeshgovernment has created and sanctionedstandardized
designgor communitybuildingsto be usedin the rural regionsof the state.

Thesedesignavere evaluatedby CSIR, CBRto improvesafetyagainstearthquakeshighwinds,rain, and snow.
Therevisedplansare givenfeaturesviz safety,spaceefficiency functionality,comfort.

Theplanswere redrawnwith only minor changesasper codalprovisionsandthat of implementingagencies

R 9 ©

Evaluate Review Improvise




3-5- |ifjc ) fpukbZds IkFk dke djuk ¥amnkgkl2

ific ) fpukbZfof/lk edJage gj dksusvkS;j
gj nhokjksds tksMij dkWye ¢cnku djrs
gSaA

ol | @ @ bl ; kstuk esagesalO0 vkjlhlh  VkbZ
Ot ﬁ‘—‘_"—‘* — W —®— dkWyecnku djus gSaA

A bl ; kstuk esagekjs ikl ,d gkWygS
tgka Nr ds che Is vkus okys HKkjdks
mBkusds fy, nhokjksds chp esanks
dkWye miyC/k djk, X, gSaAks ;s
VkbalkWye gSayksMdks /; ku esg[ krs
gg ge ekud vkjlhlh fMtkbu
¢fd; k ds vuglkj dkWye fMtkbu dj
Idrs gSaMl Ikegnkf d Hkou gksusls
ukrs ge 230 feeh U230 feeh ds

: dkWye cuk,ax ftlesa 16 feeh QKI

g x300m™ - ds 4 VheVh cki vkSj 200 feeh

Izcgoﬁqgffgg‘g‘n:‘;j‘ comer Ih@lh vkSj 100 feeh Ih@Ilh ds flijksa

ij 6@ feeh Qkl ds jdkc gksaxsA

1500
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KITCHEN |
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2400
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LEGEND |
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3.5. | StepsTo Confined Masonry (Example)

Letustake exampleof an Anganwadibuilding. We will use ConfinedMasonrysystemof construction We will embed
masonry of the building horizontally and vertically by RCCcomponentscalled Tie columnsand bond beams Tie
columnsare provided at every corner, not exceedingthe spacingof 4000nm. When unsupportedwalls are longer

than 4000 mm, provide additional Tie Columnsto limit spacing The Tie columnsstart from foundationsand are
anchoredinto the roof slah If slopingroof isto be providedThetie columnsare anchoredin to the RoofBondbeam In
caseof Gabledroof, Tiecolumnsteelbarsgo at least600mm in to the RCG5ableband

@ In ConfinedMasonry method, we provide Tie
! Columnsat every corner and at every wall
32108120 p—m } junction.
t In this plan we have to provide 10 RCCTie
@____,‘__ _&____'____ T @ | |'-E1__ COlumnS
(=]
3
Al BEAM 300X300MM
© e sm—— e
8 H , (5490 x 3650) :
3 | | |
| KITCHEN T |
§ | (1800 X 2200) | |
“' | M |
| | |
| |
3 - ——1
©) et ™ iTC (@) i 2
LEGEND ! I :
| i

Cl ¢ 300mm. x300mm.~
column |
T ¢ Tie columns at corner
(230mm. x230mm.)

Fig.3.5.1 Ground Floor Plan cAnganbari
(For details on section and elevation, refer pagg



1- ge lcls igys lkekU; feéh esade Is
de 750 mm xgjh vkSj 750 mm pkSMuthao
ds xM~sg kksnsaxdd |kbV 3 fnuksés vf/kd
le ; rd ikuh Is Hkjhjgrh gS; k bldh  HKk;
ogu {kerk de gPb rks vko'; drkuglkj uhao
dh pkSM-KE] xgjkbZ c<k,iA

2- lery Irg ckir djus ds fy, uhaodhs
vk/Kkkj dj ngjeqMs dgVkbdjsaA

uhaods fy,[ kkbjka
Y50 mm xgjh%z

fp=- 3-5-2- uhaodh[ kkb;kd&/fooj.kds fy, i ™B22 ns[ksa¥z

tehuh Lrj

3- uhaods vk/kkj ij IhesaVda@dhV4 |hesad%4 jsr%8
40 mm vkdkj ds iRFkjctjh %2 dh 150mm eksVhijr
cnku djsaAlery Irg ckir djus ds fy, ngjeqVis
dgVkbdjsaAlery Irg ckir djus ds fy, [kksnkbZ
feéh dksokil xM<ksesa HkjsaA

fVli . kh
/: ku j[ kséd [ kksnkbZ feéh [kkbksks de Is de
450 mm dh nwjhij j[ khtkuh pkfg,A

150 mm da@hV

fp=- 3-5-3- fLFkj feéh dh bZaVksami;ksx djds ikfic ) fpukbzZ



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

2. Ramthe foundationbaseto obtainalevelsurface

NATURAL GROUND LEVEL

775 mm Deep Trench

Fig.3.5.2 Foundation Trenches (For details, refer pa2@

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

Note:
Keepin mind that the dug earth should be placed at
least450mm awayfrom the trenches

PP.C 150 mm Thick
Levelling Course

Fig.3.5.3 Foundation Trenches with P.C.C. (For details, refer pa2@e
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1500

TC1
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3900

2400

TC1f~

®

/h 1& 300 mm x300 mm
dkWye

TC1 i dksusij dkWye ckésa

200 mmx200 mm %

fp= 3-5-4- fp= esaeq; gkWys VkbdkWyevkSj vkjlhlh dkWyeds LFkkuds IkFk uhaodh [ kkb;ksdks fn[ kk;k x;k gSA
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Cl ¢ 230mm. x230mm. column
TClL ¢ Tie columns at corner
(230mm. x230mm.)

Fig 3.5.4. Thefigure shows foundation trencheswith location of the Tie columnsand RCQolumnsof the main hall.



4-gj dksusvkSj nhokj ds tksMij 12 mm uks¥%

Okl ds 4 lij ; ksak dkWye (230@30mns /: ku j[ kséd VkbZikWye ds chp dh nwjhd200 mm Is vf/kd
ifé ; k jJ| ksaAg LraHk 300 mmx300 mm

vkdkj dk gSvkSj blesa 8 ifé; k 12 mm

Okl dh gSaA
PR B AT )
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fp= 35-5- Hkouds fy, ifjjks/k fiatjs fp= 3-5-6- VkbaZkWyeds fy, lqt<hdj.k Yafooj ki~



4. Placesteelbarsof Tie Columng230x230mm with 4nos  Njgte:
12 mm diabars)at everycornerandwall junction. Place keepin mind that the spacingbetween the tie columnsmust not be more
steel bars of two RCCtie columns of the hall This ' ihan2000mm.
column is 230mmx230mm size and has 8 bars 12mm
dia
IR A ASTE

100 fofw

ma | [e—=1

TRarSit vd Rasfear @

AT av%, <18 derR

AR B HSTS
—

115 .. X s
a1 150 A o =

\
et

Reinforcment for Tie Columns
(230X230 mm)

ENEEE

]

==

]

I

EENRNRUENEN NS

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



5- uhaovkSj flyaFkesdhesaVeksVkZ:% ; k lhesaVda@hVi0 mm MkmuLVksu xzhxs\ %% Y2 esébZaNadhV
CykWitkslZMcy fpukbZdk mi; ksxdjsaA

6- flyaFkLrj Is 200 mm uhpsds Lrj ij iggapusls cknl ge 230 mmx200 mm vkdkj ds VkbZhe c¢nku
djsajs ftlesa 4 ux 12 mm OQKklI okys Vh,eVh Ifj ; k gksaXafp= ns[ksaks c¢cR sd VkbzZdkWye vkSj nks
vkjlnlh  dkWyels xqgtjsaxsA

7- VkbalkWye ds chp egdafpukbZdk dk; Z1% Yulhesa%isrzelkys ds IkFK fpukbZes 40 mm VwfFkgkkWapk
iznku djrs gg djsaA

‘‘‘‘‘‘

Brick Foundation

fp= 3-5-7- uhao



5. Alternatively, brick/ConcreteBlock/CoursedRubblemasonryin Foundationand plinth in cement mortar (1.6 or
cementconcretein 10mm down stoneaggregatel:4.8) canbe made

6. After reaching a level 150 mm below the plinth level,we will provide Tiebeam230x200 mm sizewith 4 no.s 12mm
diameterTMTbars(Seefigure) passinghrough everytie columnandthe two RC&olumns

7. Carryout masonryworkin 1:6 cement sandmortar in betweenthe tie columnsby providing40mm toothing grooves
in masonry

Brick Foundation

Fig.3.5.7. foundation



8- VkbdkWyeds nkspsgiksp ' kVfjaxgnku djsa tks flyaFkfpukbZls Bhd Is tqgM+gksA

9- fpukbZdksijs'kku fd, fcuk fpukbzZvkSj da@hVdkWyeds chp ,d VvPNk caku cukus ds fy, VkbAlkWye
esada@h\¥4,e20 xzsKMkysA

10 -eq; nhokj dh uhaovkSj VkbdkWye QqfvVaxtlk fuekzk ,d IkFk fd; k tkrk gSA

ihlhlh 150 mm
daghv

ckWuie

230 mmx200 mm i S
fiyaFickWM@che S B3

uhaodh fpukbZz

fivaFidh fpukbz

Fig.3.5.8 foundation ST o fier @ wefa



8. Provideshutterson two facesof the tie columns,properlyfixedto the plinth masonry

9. Poreconcrete (M20 grade in tie columnto make a good bond between the masonryand the concrete columns
without disturbingthe masonry

10.Themainwall foundationsand Tiecolumnfootingsare constructedsimultaneously

Note:

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

Masonry for Plinth

asonry for Foundation

Reinforcement for Plinth ‘ g fleRk
Beam @ TS
Plinth Beam

Fig.3.5.8 Construction of Bond Beam at Plinth




11 - fn[ kk x, wvuglkj IsD'ku okysckWuUie esal0 mm Qkl ds 4 ckj yxk,a vkSjda@dhWkysaA
12 - ckWUbhe dh <ykbzZds ckn 300 mm dh ijr esaflyaFkLrj rd ckjhd jsr HkjkbAdlh tk,xh tks
vf/kdre 15% ueh dh ek=k ds IkFk vPNhrjg Is ladgfpr gksxhA
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S B B T fp= 35-6- flyaFkLrj ij che 230 mmx 200 mm;
erg freR



11. Providednosof 10d barin bond beamhavingsectionasshownand castthe concrete.

12. After castingthe bond beam,fine sandfilling shallbe doneup to plinth levelin alayerof 300mm whichshallbe well
compactedwith maximuml15%moisturecontent

Note:
Donot floor water in backfill.
Castall the Bondbeamsin onego.

After the BondBeamshavebeencast, water curefor at
least14 days Masonryin superstructurecan be started
after 1 days

L = 12mm @ reinforcement bars 4nos.
6mm @ stirrups

Bond beam (at plinth)

l—Bond beam (at plinth)
: l i‘ : I 5 [ H—Smm @ stirrups
‘| | I t l _4 l ‘ 1 12mm @ reinforcement bars
| | _ ‘-_,—-ﬁ—mzo grade cement concrete
| | — \—'— ‘ filled in the gaps in the masonry
I 4 L— “ A ‘ Reinforcement for Plinth
4 ! ) Beam
Masonry for Plinth Plinth Beam

Detailsof steelbarsat Junctionof

. asonry for Foundation
Bondbeamand Tiecolumn v

T e Fig.3.5.6 Bond beamZ30mm x200mm) at plinth level



13- vkids ikl gj dksuds Vkbz&dkWyh A/ kZAgkLVhy dh NM+da jgh gSekSjblh rjg nkseq; vkjlhih
dkWyedh LVhy dh NM+#sdkhgSaAvc njokts ds Yse yxk,a rkfd fupys flis Is tgM+#svhy gksYMQKLOKWUite
esqys tk,a] chp okysgksYMQkMjlhin  fly cSakbkays tk,aA

14 - VkbdkWyeds fljksaij vf/kdre 1200 feeh 4. rd [ kkapgsksM+dHkh fpukbZokyh nhokjksk fuekzk

,d ckj esaljsaA :;

Bi gEO) RE

Bi g BE RE 0T

1 20%AL ¢ E)
¥i b

njokts dh pKRV fQfDlax dk fooj.k
fp= 3-5-7- flyaFkdk fuekzk



13. Youhave vertical steel bars of tie- columnscomingfrom every cornerand so also steel bars of the two main RCC
columns Now placeDoorframessothat the steelholdfastsattachedto the lower endgointo the bond beam,the middle
holdfastswill goin to RCGSillband

14. Constructall the masonrywallsby leavinggroovesat tie columnsendsmax upto 1200nm (4Qat one go.

Mild Flat holdfast

Lintel Band

Holdfast

Concreting around
holdfast

Sill band ——

-

Plinth band ———

Detail of a door frame fixing

Fig.3.5.7. Construction of plinth



15 - uhaols vkus okys VkbalkWyelfj ; ksds fy, varjky NksMyg flyaFkLrj Is f[ kM+dds Lrj rd
fpukbZiwijh djsaA

R¢l %A LE

fp= 3-5-9- dksudgi<hd].k fooj .k

fy cSMi %? ANy |
fp= 3.5.10. %/ MIROU D]

dksuksi  VkbZdkWye etcwrh ¢nku
djus dk fooj .k

nhokjksds chp ds varjky dks nksrjQ
Is "kVfjax Is Hkj fn; k tkrk gS rFkk
flyabHlKly /fyaVsyvkSj Nr ds Lr ij
dadhMs Hkj fn; k tkrk gSA

fp=.358.7 PO/B7 ANy |




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

Fig 3.5.9. CornerReinforcementetails

Masonary upto Sill Band

Fig3.5.1Q Detailing at corner

Fig 3.5.8. Masonryupto sill band

Details of providing Tie Columnreinforcement

Important:
: = : at corners
Therings are spaced150mm c/c up to window sill level,200mm c/c e st Behmes el 18 [FeEe i e

from sill pandto lintel band leveland 150mm c/c from lintel band to side shuttering and filled with concrete at
roof levelin all the columns plinth/Sill/lintel and Rooflevels




16- vc flkM+dlds Lrj rd [kkyhtxg esae 20 xzsMhesaV f\]i.kh%

daghV Hkjsadc f[ kM+dids Yse yxk,aA f[ kM+dids Yse ds
fupys gksYMQKLYKS] njokts ds Yse ds e/; gksYMQKLiks
vkjlhin ~ fly  cSaMsa, EcsMfd ; k tk,xkA & vc nhokjksas
nksuk$@ ' kVfjaxlySadyxk nsaA

17 - nsgyhLrj ij IkbM Qsl ij 'kVj ¢nku djsavkSj ckWLU
che ds lgt<hdj.k %ilfj; saéks | ksakSj,e 20 xzsMla@hVdks
MkysaA

18- bl ckr dk /; ku j[ kk tkuk pkfg fd ckWUbhe Iq+
<hdj.H Vkbh&kWyevugn®zZ Ifj ; ksl xqtj jgk gSA

Sillband

(75 mm Thick)

fp= 3-5-11- fly cSaWkSjlqt<hd;j.k

uhpsfn, x, fooj.k ds vuqlkj fly cSaM
lgt<hdj.k c¢nku djsaA blesa yxHkx
200 mm |h/lh nwjhokys 6/8 mm QKkl
okys fyad ds IkFk 12mm Qkl dh 2 NM+sa
' kkfey gSaA




16. Now fill M20 gradecementconcretein to the gaps up to Note:
window sill level Now place the window frames The lower A Provide Sill band reinforcement as detailed
holdfastsof the window frame and middle holdfastsof door below: It consisisof 2 nos 12 mm dia bars with
frames shall be embeddedin to the RCGCsill band Now fix 6/8mm dia linksspacedabout 200mm c/c.
shutteringplankson two sidesof the walls

17. Providethe shuttersat sidefacesat sill leveland placethe
reinforcement of bond beam and pore the M20 grade
concrete

18. Careshouldbe taken that bond beamreinforcementand
passinghroughthe tie columnlongitudinalbars

Sillband

(75 mm Thick)

TieColumnand Sill/lintel Bandreinforcementat corners

Thetwo barsof the RCandsbend downwardsinto the tie columngapas
shown, and then concretingin done.

Fig 3.5.11. Sillband and reinforcement



19 - fyaVsyLrj rd [kqgydFkkukeeSj LraHkldsafy, txg NksM+di
fpukbZokyh nhokj ds fuekzk dksnksgjk,aA

1/ /mmOi Eg 1T g0 @
Ri aE +1 HE

HEgU Eg Ar[¢cEUYN
40 mm x 40 mm x 4 mm

Masonry upto Lintel -~ R¢eT %P EAOMMOEQ
Level

aGéy
EU) #IEE@m Oi E

- B g BHE-y
( . HEQU Eg ARELUN
f 40 mm x 40 mm x 4 mm
/ ReT PE@MMOI Eg
% "

NN/ /%
P A351400obd| CB R0 YWEDORERWO B

Sun Shade

PABSL 3P OuFpaigBR AN, |
20- fQj Is 'kVj cnku djsavkSj lgt<hdj.k fiatjs dks fcNk,a
vkSj fyaVsycSabhe ds : i esaladhWkysaA
21 - Igjk?k dh pkSM+#tbZ/k/Kkj ij ] lgik?k ds Aij cSakhe esa
virfia  lgt<hdj.k ¢nku djus dk /; ku j[ kktkuk pkfg,A
22- blh rig ] NTtk c¢{ksik edalgt<hdj.k dksfyaVsyckWUMe
lgt<hdj.k ds fy, BhdlIs r; djus dh vko'; drk gksrhgSA

Railing

fp= 3-5-15- fyaVsycSalhk tksM



19. Repeatthe masonrywall constructionby leavingthe gap for openingsand Wall 200mm thick

columnup-to lintel level ik Holdfest
E ? Detail at A frame 40X40X4mm
: 40mm thick D/W shutter
“Hinge
Masonry upto Lintel { Plaster 20mm thick

Level J
Detail 1: Fixing 40x40x4 mm Door/window frames & shutters

Hold fast
4, - I\ﬁg ?—section D/w
V frame 40X40X4mm

40mm thick D/W shutter

y
Detail at A inge

Fig 3.5.14. MST-sectionDoor window frame fixing detail

Sun Shade

Lintel Band
(75 mm Thick)

Fig. 3.5.13. Masonry below lintel band

20. Again provide shutter and lay the reinforcement cage and
castconcreteaslintel bandbeam

21. Careshouldbe taken to provide additional reinforcementin
bandbeamoveropening,dependinguponthe width of opening
22. Similarly,in chhajja projection, reinforcement need to be
properlyanchoredto lintel bondbeamreinforcement

Railing

Fig 3.5.15. Addition of lintel band



23- tSIk fd igys crk; k x; k gb fyaVsy
ckWUkhe i fQj Is mih rjg LiSUMasy
fpukbzZdk dke djsaA

fVIi . kh%
;fn ;g mEehngSfd Hkfty esaigyh eafty dk fuekzk

fd; k tk,xk ] rks NM+§gkisV nhokj esade Is de 500 mm
rd tk,axhA

ckn esabu Ifj ; ksdkaosfYMadjds c<k k tk,xk vkSjigyh

eafty cukbZtk,xh ] Bhd mih rijg tSIls geus Hkwrycuk; k
FkkA

16mm @ reinforcement bars

6mm @ stirrups
$ Waterproofing layer

@l 7 UwA L/4

Hi @d Uk &g
Lintel Band
(75 mm Thick)

i
|

—

L ( Slab Width)

"-:,::"‘:-.

Railing

¢) Ok 2l PUOPT i grs4Pdy o

fp= 3-5-18 - Nr ds LyScds uhpsfpukbz fp= 3-5-19 - Igt<hdj.k dk fooj.k



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

earlier.

NOTE
If it is expectedthat first floor will be constructedin future , the barsshall

go into the parapetwall at least500 mm. Laterthesebarswill be extended
by weldingnew barsfor makingthe first floor just aswe madethe ground
floor.

16mm @ reinforcement bars

6mm @ stirrups
L Waterproofing layer
|
L ( Slab Width)
}

Termination of reinforcement in
parapet wall

Fig. 3.5.19. Details of reinforcement

Fig. 3.5.18. Masonry below roof slab



vc gkWyesa\r ds LyScvkSjche ds fy, Hkh kVfjaxdk dke fd; k tk jgk gSA

24 - ge LySc dh eksVkbdk ykHk mBk,axskSj,d che cuk,axs *—Jl, [ 167 OGdk pH dE oOp@p wo x )

tks LySc Is 200 mm uhpsrd QSykgksxkysfdu okLro esalLySc 67 O@d 108 B

dh eksVkdigyr 300 mm xgjh gksxkAche Nr ds LySc ds uhps ‘ O h ©F ZD0omm x 200mm

230 mm pkSMyksxkAfp= 35.16) ﬁL (

25- uhpsdh vksj 16 mm Okl ds 3 Ifj ; svkSjAij dh vkSj = ¢_ 6 mm § x ) b Gax
16 mm Okl ds 2 Iff ; k yxk,aA chp ds 16 mm Qkl ds Ifj ; k |fesf—ote——=

dks ¢R sd Nksjls w7 i @Sadd; k tk,xkA 200 mm Ih/h i | '\I,
6/8 mm Okl ds fiax yxk,aA | |

pral
«
p-3
=
b
2

Roof Slab (150mm Thick|

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

fVli . kh%
LySc esalO mm QKI ds Ifj ; s@Stks nksuks3®
120 mm ds vUriky ij gSaASdfYid Ifj ; ksdks
nksuk§@ L/7 ij DsadieksMklz k tk,xkA
blds wvykok] ;fn vko';d gksrks che esz

bysfDVadkbi vkSj id ksds ggd HkhmiyC/k djk,aA
Nr ds che esdfj ; k flyaFkche ds leku gksrgS
; kuh4 Iff ; sd2mm Qkl 2 uhpsvkSj2 'kh"K
ij %0 200 mm ds vUriky ij 6/8mm QKI
ds fjax Is caksgksrgiSaA

fp= 3-5-16 - Nr ds LySc vkSjche dk tksh



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

24. We will take advantageof the slabthicknessand make
a beamthat projects200mm below the slabbut is actually
300mm deepincludingthe slabthickness The beam shall
be 230mm wide belowthe roof slah (Fig3.5.16)

25. Provide3 nos 16mm dia barsat the bottom and 2 nos
16mm dia hangerbarsat the top. Themiddle 16mm dia
bar shall be crankedat L/7 from eachend. Provide6/8
mm diastirrupsat 200mm c/c .

Roof Slab (150mm Thick|

Fig 3.5.16. Addition of roof slaband beam

=— 16 mm I reinforcement bars
6mm & stirrups

[ Bond beam (at plinth)

’—Bond beam (at plinth)

e —-BMM @ stirrups

K
2]
i e

‘ “7

"_‘_TnzL—plinth masonry

Fig 3.5.17. Detail of bond beamand column junction

Note:
Barsin the slabare TMT 10mm dia bars 120
mm c/c both ways Alternatebar shallcrankat
L/7 both ways
Also, provide electric conduit pipes and fan

hooksin the beamif needed

The reinforcing bars in Roof Bond beam are
same as in the Plinth Bond beam ie 4 nos
12mm dia bars (2 at bottom and 2 at the top
boundby 6/8mm diaringsat 200mm c/c.




A vc gekjik <kapk$S kj gS

A vanj vkSj ckgj lhesaVIykLVj }kjk lajpuk dks
leklr  djsaAvki vius ckgjh CykWdlh fpukbZ
dks ikWbafVes IkFk iwjk djokuk ilan dj Idrs
gSaA

Aviuh ilan VvkSjt: jr ds vuglkji njokts VkSj
fl kM+dHds ' kVj Bhd djsaA

A fn vki Nr dh iSjkisVcuk jgs gSeks vkjlhih
LySc ij okWVjecwfQe&hVes&lkhdjk,aA Nr esa
<yku cukdj VvkSj o'kkay ikbi yxkdj 0"kkZ
ty ds fuiVvku dh Q oLFkkHkhdjsa

A okVj cwfQaxmipkj ds ckn Nr ij U wure
19%50 <yku cnku dh tkuh pkfg,A

Ablh cdkj] Nr ds ¢R sd 520 0xZ QqV; kstuk sy
{ks ds fy, ,d 4¢ 400 feeh/0O QKkI*2 o'kkZz
ty fuiVku ikbi c¢nku fd; k tkuk gSA

A viuh vko'; drk ds vuglkji QkzZmiyC/k djk,aA
cos'k djus VvkSj viLrRo esggus ds pj.k c¢nku
djsaA 'kkSpky {ks esapednkj Vkbysgxk,a]
vU; Fkkrktk lhesaVIykLVj ds LFkkuij 1kQ
IhesaWxk,aA lykLVj dk dk; Ziwjk gksuts igys
tykiwfrZ dh Q oLFkkd] ysaAvifk"vV ty , oa
ey&ty ds fuLrkj .k dh @ oLFkkdjsaAviuh
vko'; drk ds wvuglkj fo|gr lokbaV miyC/k
djk,aA P Adgpam diq kz3D n®

A fn vki Nr ij iSjkisVmiyC/k djk jgs gSaks
le ; &le ; ij 1QkbZ vkSjlkekU; j[ Kkj[ kkods
fy, Nr rd iggapusds fy, Ihf<ikamiyC/k
djkuk Igfufpr djsaA




T I>

Nowour structureisready.

Finishthe structure by cement plaster inside
and outside You may like to have your
externalblockmasonryfinishedwith pointing.
Fix doors and window shutters as per your
likingandneeds

If you are making roof parapet, then also
provide a waterproofingtreatment on the RCC
slah Also make arrangementof disposal of
rain water by making slopesin the roof and
providingrain water pipes

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

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

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

If you are providingroof parapetmakesureto
provide stairsto reachthe roof for occasional
cleaningandgeneralmaintenance

Fig 3.5.19. a. Finished3D view



Parapet Wall(300mm

FAcpam 0D G UBUJON BEAi 7344 1Tl oF ¢oH x



Parapet Wall(300mm

Fig 3.5.19.b. Finished3D view after adding slopingroof for verandah



Ok %Rg O%

A fgekpy c¢ns'k esack %bekjrksadk fuekzk f=dkskh nhokjksts |kFk fd; k tkrk gP tks ifyZuksdks Igkjk nsrh
gpdtlds Aij Nr dh pknjsgxkbZ tkrh gSaA

A Hkwdals nkSjku=dkskh xScy ds flis VwVdjfxj tkrs gPpdtlls Nr <g tkrh gSA

Ablfy , xscy ds fliksadksed; lajpuk Is ckikuk vko'; d gSA

oSdfyid : i Is%

A dksuksg  VkbZdkWye dh nks ckgjh
Al kZHgk ifé ; k vkjlhlh Nr cSaMs ﬁ,i‘“g‘g;@%ﬁg?m
yxHkx 600 feeh Aij QSyhggb@Banks

vkarfild ifé ; k vkjlhlh Nr  cSaM@CckWUbme i we oo i
che ds vanj de Is de 500 feeh PuoOrEb &9 G
Al ® G
egM-ggbgSaA - ORI =
12nmb P bE & A | | | |
A xScy dh yxHkx 200 feeh dh fpukbZ — 1ammpr ot e z | [ [ 1 1
vc nhokj ds fdukjs Is 200 feeh dk PUGEIwE Eg

varj NksM+djvjh gksxbZ gSA 12mmb ¢ bE oo ad

1 2mmp P bE g&s @
Avc f=dkskh xScy fpukbZiwjh gksxbz Pwo®iwb &g
gSA 6mmg x 408 O

1 2nmb i bE oG4 ad

AlHkh vkjhih  Vkbzdkwye xScy foukoz o [T T T T T T
esatkjh jogrs gSakSj xScy , aMckWUM . S N S S B
che esdeklr gkstkrs gSaA !

AtSIk fd fp= esacrk; k x; k gpb vc p= 345-20- XScy nhokKj Igt<hdj.k dK 100J.K
xScy fpukbZ ds Aij 75 feeh eksVk
vkjlnlh  xscy cSalhku fd; k x; k gSA



Alternatively:

A Quite often buildingsin HimachalPradeshare constructedwith gablewalls to support purlins, over which the

roofingsheetsarefixed.

A Duringearthquakeshe triangularGableends collapseeadingto the collapseof the roof.
A It istherefore essentiako embracethe gableendsto the mainstructure.

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

A About200mm masonry of the Gableis
now completed leaving a gap of
200mm from the wall edge

A Now the triangular gable masonry is
completed

A All the RCQie columnsare continued
into in the Gable masonry and
terminatedinto gableendbondbeam

A A 75mm thick RCQGableBandis now
provided over the Gable masonry as
detailedin the figure

12mm reinforce ment

bar {2 no 5. bent 50d)

12mm reinforce ment
bar {2 no 5. bent 50d)

Gable Masonry

12mm remforcement bar

12mm reinforce ment
bar (2 no 5. bent 50d)

12mm reinforcement bar

12mm reinforcement

bar {2 no.s. bent 50d)
6mm dia stimups

12mm reinforcement bar

6mm dia stimups

Fig 3.5.20. Detail of gablewall reinforcement




A xscy fpukbzZvc vk/kkj lajpuk Is vPNhrjg s
tqM+lggb»yS vkS) vce  Hkwdads >Vdksalks >sy

ldrh gSA

Avkjlnlh ~ xScy cSaM/ufp=k¥sesa 506606 feeh
, e,  dksk ¢nku djsaAdksk yxHkx 800 feeh
yack gb ftlesa Is yxHkx 400 feeh dks

vkjlnlh  xscy cSakbdn[ kkk x; k gSA

A de 0"kkdkys {ksksasaNr ds fy, U wure 20
fMxzh<yku c¢nku djsatcfd mPpls e/; e 0"kkZ
okys{ksksaseB2 fMxzh<yku cnku djsaA

Afn[ kk x,
djsaA

vuglkj o"kkay xVj DySaidks Bhd

A ydM+h; k LVhy ds 'kgrhj cnku djsatks fn[ kk
X, wvuqglkj vkjlhlh  xScy cSaM tgM-gksaA

A thihvkbZ 'khVdksvc ts cksYWk mi; ksx djds
ifyZu ij yxk; ktk Idrk gSA
A thvkbZ o"kkZy ikbi c¢nku djsaA

Atax yxus Is cpkus ds fy, vPNh xgkoUkkokys
xSYosukbTIMPIv DySavkfn dk mi; ksxdjsaA
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fp= 3-5-22- V4] ifyZu vkfn dh fLFkfr kiA
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fp= 3-5-21- 'khViQfDlax dk fooj .k



A TheGableMasonryis now well connectedto the base
structureand cannow sustainearthquakeshaking

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

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

A FixRainwater Gutter clampsasshown

A Providewoodenor steel purlinswhich are fixed to the
RC@ablebandasshown

A GClsheets can now be fixed to the purlins using J
bolts.

A ProvideGlrainwater down pipe.

A Use good quality galvanizedscrews, clamps, etc. to
preventrusting

J hook to fix Gl sheet to purlins

Gl sheet

Purlin

MS plate for purlin to rest

Gable Masonry

Gutter

T TN

T

L]

I -

Fig 3.5.22. Positionsof trusses,purlins etc.
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