Guidebook for

Disaster Resilient Construction
(For Home Owners)

W FTIYTT T, TSl
fagm= HATed, URA GLhIE
CSIR- Central Building Research Institute, Roorkee
Ministry of Science and Technology, Government of India

The Innovation Engine of India



Guidebook for

Disaster Resilient Construction
(For Home Owners)

W FTIYTT T, TSl
fagm= HATed, URA GLhIE
CSIR- Central Building Research Institute, Roorkee
Ministry of Science and Technology, Government of India

The Innovation Engine of India



List of Contributor for CSIR i CBRI Roorkee . . .
: . _ _ List of Contributors for HP-SDMA , pih&,IMh,e , ds fy,
Ih,IvkbZvkj&lhchvkjvkbZ ] : M+dhds fy, ; ksxnkudrkZvksa ksxnkudrkZvidia Iwph

dh Iwph '

A Ar. SK.Negi /vkdZ ]l ds  usxUbaeq[; oSKkfud¥2 A Dr. S.S. Randhawa, Principal Scientific Officer, DMC HPSDMA/ MKW -

A Dr. Ajay Chourasia/ MkWit ; pkSjfik (e,  oSKkfudl jakkok ¢/ kku oSKkfud vf /kdkjj Mh,elh , pih,IMh,e,A

A Er. H.K. Jain (Retd. Senior Technical Officer) bZ , p ds tSu A Dr. Krishan Chand, Training & Capacity Building Specialist, DMC
(I s ok fofj ® raiidh vf /kdkjh HPsDMA/M/ MkWA™. k pan] ¢fk{kk , oa {kerk fuekzk fo'ks"kK

A Er. Ashish Pippal / bZ vk®&Pk filiy (ofj °B 0SKkfud Mh,elh , pih,IMh,e,A

A Dr. Naveen Nishant/ MBWuUohu fu@kar(oSKkfud A Er. Rajesh Chandel, Executive Engineer , Rural Development Department &

A Sr. Tech. Rajeev Bansal / Jh jktho caly (ofi'B rduhfk;u ) Panchayati Raj ,HP/ bZ jkts'k pansy]dk; ZdkjhvfHk ark xzkehk

A Mr Mehar Singh / Jh esgj flag ( fgUnhfoHkkx fodkl foHkkx, oaiapk rh jkt] fgekpy ¢ns'k

A Ar. Kavya Sabharwal / vkdZ dkO:k IHkjoky A Er. Sanjeev Makhaik, Assistant Engineer, Rural Development Department &

A Ar. Sujan.D.Singh / vkdZ Iqtku M8 flag Panchayati Raj ,HP/_bZ Iatho e[ kSp Igk ; d vfHk ark xzkehk

A Ar. Akash Pandey vkdZ  vKdK@& ikaMzs fodkl  foHkkx, oaiapk rh jki] fgekpy ¢nsk

A Ms. Pooja Rawat /dq iwtk jkor A Mr. Rgnjeet Singh, Juni_or Engineer,_ RDD & PR, HP/ Jh j.kthr flag]

A Ar. Vibhav Bajpai /vkdZ  foHko Ckktis;h twiu | bathfu j] vkjMhMh oaihvk] | fgekpy ¢nsk

A Mr. Mahender Singh Saini /Jh egsUnf#lag ISuh

A Ar.Udit Taneja/vkdZ mfnr rustk

A Mr. Devang Negi (Trainee Student, NIT Patna) Jh nsokaxisxh (Nk=
izfX k.k , uvkbZVhVuk)

Disclaimerly U d %91

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 Whencorrectlyused,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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;g g'kZdk fo"k gSfd fgekpy c¢ns'k jKT; vkink c¢cdku ckikdj.H fkeyk } kjk
Ih,IvkbZvkj&dsUseh Hkou vugla/kku laLFkkb : M+dhds Ig ; ksxIs vkink&gfriks/kh
fuekzk ij ddop €igfLrdk dk cdk'ku fd; k tk jgk gSA

fgekpy c¢ns'k tSls igkM+HkT;, esafVdkA vkSj ILrh  vkink c¢friks/kh rduhd s
Hkouksi fuekzk dks c<kok nsusds mis; Is ; g ,d ljkguh; ¢; kI gSAcns'k dh
HkkSxksfydifLFkfr ; ksaks nskrs gg ; gkacgk frd  vkinkvksadh laHkkouk,ages'kk
cuh jgrh gb blfy , ;g vko';d gSfd ge vkink c¢friks’kh rduhdsa viukdj

, sls Hkou cuk,q tks Igjf {kr] fVdkA vkSjIHkh ds fy, IgyHk gKsdtlls  ¢ns'k ds
yksxksik Hkf6; mTToy vkSj Igjf {kr Igfufpr  gksldsA

eSak'’kk djrk gw8lW ; g igfLrdk gekjs ifjokjksavkSj legnk; ksdh j{ kk djus okyh
fdQk; rh lajpukvksads fuekzk dks I'ka , oa Q kogkfjd cukus ds fy, ekxZn'kZu
¢nku djsxhA

odop € igfLrdk ds IQy c¢dk'ku ds fy, esjh gkfnZd' kgHkdkeuk,aA

Feabrer e

Ig[ kfoUnj flag IgOkw
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S fag A

e¢s ; g tkudj gkfnzdclUurk gSfd fgekpy c¢ns'k jkT; vkink ccdku ckfkdj.k
fVdkA vkSj fdQk; rh vkink&jkékh vkokl fuekzZk Is tqM+legRoiwkZtkudkjh ddop €
igLrd ds : i esaekjs lefk ys dj vk; k gSA

fgekpy dh ¢k frd vkinkvksads cfr laosnu'khyrk dks /; ku esaj[ krs gg bl
HkkSxksfyiks esavkink c¢frijks’kh Hkou fuekzk ds mPp ekudksalks viukuk vko'; d
gSAl igLrd esdo'k fo'ks"kKKskjk nh x; h tkudkjh vkSj fn'kk&funsZ'kksaviukrs
gg fd; sx, fuekzk gekjs ifjokj dh Iqj{kkdksHkhqgfufpr djsaxsAiNys o0"kZ4k; h
cke frd vkink vkSj blls gg tku&eky ds ugDIku us gesa; g iwoZesafuekzk ds
fy, viuk ; h tkus okyh ¢f@; k ij iqufoZpkjdjus ij etcwj fd; k gSAvkinkvksadh
c<th la[; k dksnskrs gg Hkoukst Iqj {kk vkSj fLFkjrk dks ¢ckFkfedrk nsukvfuok; Z
gSA _

odop € esacLrgr vkokl |EcU/khrduhdsallLrk vkSj Igjf {kr Hkou fuekzk ij dsafeer
gSaAg vkink cfrjiks’kh vkokl fuekzk ds fn'kk esad vkn'kZ ekxZn'kZdds : i esa
dk; ZdjsxhA vkokl ds : i esdHkh ds fy, ck frd vkink dh 'V Is ,d Iqjf{kr
Hkfe; Igfufpr  djus ds fy, gesdkewfgd : i Is bu fVdkA c¢.kkfy kseks viukus
dh vko'; drk gSA

odop € esak >k dh xbZ Q kogkfijd tkudkjh ds fy, jkT, vkink ccdku ckfkdj.k
vkSj fo"k fo'ks"kKc/ kkbdh ik= gSA

eSak'kk djrk gwfd bl igLrd esaLrgr tkudkjh Is ge u dsoy “kjkseks Iqjf{kr
vkSj fVdkA cukus dh fn'kk esavkxs c<saxsfYd fodkl vkSj fLFkjrk dks Hkhc<kok
nsaxsA

txr flag usxh
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egrs cdop € isk djrs gg [ kg'klgksigh gP tks fo'ks"k: i Is gekjs xzkehk legnk; ksa
ds fy, cuk; h x; h,d vHkwriwaZkxZnfkZdigSA g igLrd mi; ks¥h fVdkA vkSj
vkink&jkgkh vkokl ds fuekzk ds fy, vkids ekxZn'kzdds : i esadk; Zdjrh gSA
ck frd vkinkvksadh c<#h leL ; k ds IkFK ; g Igfufpr djuk igys Is dgha
vf /kd egRoiwkZgksx ; k gSfd gekjs Hkou bu pqukSfksdk Ikeuk dj IdsaA

oadop € ekxZnf'kZdkp=.k ds ek/; e Is fuekzk ¢fd; k dkslly  cukrk gF ftlls
; g rduhdh Kku dh ijokg fd, fcuk IHkh ds fy, IgyHk gkstkrk gSA; g
ekxznf'kzdikke vkneh ds fy ; sHkouksga fuek. kZesaekxZn'kZwgnku djrk gSA

1
gekjk y{; vkidks , slsHkou cukusds fy, I'kd cukuk gStks u dsoy Iqjf {kr
gksafyd i; kZok dh #f'V Is fVdkA vkSj vkiFkzd: i Is Qogkfid HkhgksaA
LFkkuyh lkefxz ; ksakSj rijhdksadk mi; ksxdjds] ge vius IqganjjkT, ds vf}rh;
pfi = dkslajf{kr djrs gg uE, fuekzk dj Idrs gSaA

eSarki IHkh dksvius vkokl fuekzk ds fy; sddop € dk mi; ksxdjus ds fy,

cksRIkfgr djrk gwavkb, ge Ic feydj ,d etcwr] lgjf{kr fgekpy c¢ns'k dk
fuekzk djsaA

Ot edte ?/t

vfu ;) flag
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eSagqr xoZ vkSj vk'kk ds IkFk ddop € dk ifijp ; nsjgk gy tks gekjs [ kwclwjrjkT;
esavkink&cfriks/kh Hkouksls fuekzk ds fy, lefiZzr ,d vxz.khekxZnfkZdigSA g
igy gekjs xzkehk legnk; ksdh Igj{kk vkSj dY; kk Igfufpr djus ds fy, gekjh
¢frc ) rk dksjg kkafdrdjrh gSA

dop dk eq; mis; ,d OKkid lalk/ku ¢nku djuk gStks gekjs ukxfidksadks
¢k frd  vkinkvksa} kik mRiUu pqukSfksdk lkeuk djus esal{ ke “%jksds fuekzk
gsrgvko': d Kku vkSj midj .kkda I'kd cukrk gSA g igLrd gekjs fy, fVdkA
vkSj Igjf {kr Hkouksi#s fuekzk ds fy, ,d egRoiwkZekxZnf'kZdids : i esadk; Z
djsxh] tks fo'ks"k: i Is gekjs {ks dh vuwBhHkkSxksfyfdFkfr ksds vuq i gSA

blds vykok] ge xzkehk {ksksesadkS'ky fodkl ds egRo dksigpkurs gSadop dks
u dsoy ekxZn'kZuds fy, cfYyd gekjs LFkkyh dkjhxjksavkSj fcYMjksdks mUur
¢fk{k k vkSj ¢xfr ds volj ¢nku djds muds mRFkkds fy, HkhfMtkbu fd; k
x; k gSA g Igfufpr djsxk fd gekjs fuekzk dk; Zcy uohure ekudksarkSj ¢cFkkvksa
dksykxwdjus ds fy, vPNhrjg Is IqlfTtr gb ftlls  gekjs JkT; esavkokl dh
lexz xgkoUklesapj gksxhA

eSdHkh dks bl vewY ekxzZnf'kZdidk mi; ksxdjds , sls Hkoukskks cukus ds fy,
cksRIkfgr djrk  gywtks ¢2 fr dh c¢frdwyrkvksads f[ kykQ etcwrh Is [ kM-gksawkb,
ge Ic feydj ,d lgjf{kr fgekpy c¢ns'k cuk,jA

Goaas
(raer ERI)
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fgekpy cns'kds f¢; ukxfjdkg

egs ddop € ds 'kgHkkjEldk “kksWk djrs gg [ kgkhgksjgh gb ;g ,d vHkwriwoZ
ekxzZnf'kzdkgS tks gekjs jkT; esavkink&cfriks/kh Hkouksds fuekzk dh fn'kk esa,d
egRoiwkZdne gSA g igLrd ¢k frd vkinkvksads ¢Hkkokisa thou vkSj laifUk ksdh
Igj {kkds fy, gekjs leiZ .k dksn'kkZrhgSA

odop ¢ dk ckFkfed mis; vkidks etcwr vkSj lgjf {kr Hkuksas fuekzk ds fy, ,d
Qkid VvkSj Qkogkfid ekxzZn'kZugnku djuk gSAgeus vius i ; kZok dh fofk"V
vko'; drkvksa dks iwjk djus ds fy, ddop ¢ dks lko /kkuhiwozdS kj fd; k g rkfd
¢R sd fuekzk gekjh c¢frdwy HkkSxksfyillFkfr kshkjk mRiUu pqukSfksdk lkeuk djus
esal{ ke jgsA fuekzZk esaxqkoUkKoksZifi gB vkSj édop ¢ mPp Jskh dh Ikexzh vkSj
mUur rduhdksads mi; ksxij tksj nsrk gSAcsgrj fuekzk ekudksaj /; ku nsrsgq ; g
igLrd u dsoy Hkouksia LFkkfRo dks c<krk gScfyd IHkh fuokfl ; ksds fy, thou dh
mPpxqkoUklesaHkh ksxnkunsrk gSA

blds wvykok] dkS'ky fodkl ds egRo dksigpkurs gg geus vius ykHkkfFkZds dkS'ky
dks mUur djus ds mis; Is ekxzZnf'kZdlesaekWMy IfEefyr  fd, gSalFkkyh fcYMjksa
vkSj dkjhxjksadks vk/kgfud rduhdksavkS] Kku Is I'kd  cukdj] ge mR"Vrk vkSj
vkRefuHkZjridh lal? fr dksc<kok nsjgs gSaA

gekjh c¢frc ) rk flQZ ekxzZn'kZwd gh Infer ughagSAge fuekzkfofk ksdks c<kd]

; g Igfufpr djuk pkgrs gSfd fgekpy c¢ns'k ds xzkehk Hkkxksaggus okys yksxkslks
Igjf {kr Hkou fuekzk esan{krk ckir gksldsA eSaki IHkh dksbl igLrd dks viukus
ds fy, cksRIkfgrdjrk gywrkfd ge ,d csgrj vkSjlqgjf{kr fgekpy c¢ns'k dh fn'kk esa
feydj dke dj IdsaA

“‘éam‘fﬂ-

vksadkpan 'kekZ4vkbzZ - || 4
virffa  eq; Ifpo ] jktLo foHkkk fgekpy c¢ns'k
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fc; fuokfl ; Ks

ees gekjs [ kwclwjr jkT; fgekpy c¢ns'k esafVdkA vkSj fdQk; rh vkink c¢friks’kh
vkokl dks c<kok nsusds fy, lefizr ,d egRoiwkZlalk /ku ¢dop ¢ is'’k djrs gq

[ kg'klgksigh gSApwafdje ¢k frd vkinkvksals c<th pqukSfksdk lkeuk dj jgs gba
blfy , ;g t: jh gSfd ge , slsj cukus dksckFkfedrk nsaks IHkh ds fy, IgyHk
gksusds IkFk&lkFk bu [ kriksalk lkeuk Hkhdj IdsA

odop € Hkou cukus ds bPNqdQ fa ; ksekSj ifiokjksads fy, ,d Qkid ekxzZnfkzdkls
: 1 esadk; Zdjrk gSA; g gekjh HkkSxksfydkSj tyok ; q ififfLFkfr ; ksals vuq i

Q kogkfijd rduhd vkSj uohu fMtkbu c¢nku djrk gSAbl igLrd esdk >k dh x; h
tkudkjh Is ge ; g Igfufpr dj Idrs gS& gekjs kj u dsoy vkJ; c¢nku djsa
cfyd gedks Iqgjf {kr Hkhj| ksa@Savkils oddop € esacLrqr var:Zf'WkSj rduhdksadks
viukus dk vkxzg djrk gwijge Ic feydj viuh Hkkohhf<#ksds fy, ,d Iqjf{kr
, oavf /kd fVdkA Hkf; dk fuekzk dj Idrs gSa

jkts'’k -kekZiuvkbz - || Y-
Ifpo ] xzkehk fodkl , aoiapk rh jkt foHkkk fgekpy c¢ns'k
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fc; IEekfur fuokfl ; Ks

eSagqr xoZ vkSj mRIkg ds IkFk vkids le{k ddop € igfLrdk dkscLrgr dj jgk
gwftldk  mis; iwjsfgekpy ¢ns'k esarkink&jkskh kjksds fuekzk esadkafr ykuk gSA
; g ekxznf'kzdlgekjs jkT; dh ¢k frd vkinkvksads ¢fr rS kjh vkSj ¢frfd ; k dks
c<kusds fy, rSkj dh x; h,d egRoiwkdagLrd gSA

odop € dksykus ds ihNsed; mis; Igj{kkdksgekjh loksZPgkFkfedrk cukuk gSA
HkwdEijké& Hkouksia fuekzk ds fy, foLr'r funsZ'kkSjloksZUkeH; kI ¢nku djds ]
ge vius legnk; ksdks ¢k frd vkinkvksads fouk'kdkjh c¢Hkkoklsa cpkus ds fy,
Ifg ; mik dj Idrs gSaékxzZnfkzdlgekjh vuwBhHkkSxksfyillFkfr ksds vugq i

Q kogkfijd lykg c¢nku djrh  gSrFkk ; g Igfufpr djrh  gSfd Igj{kk gj fuekzk
iff ; kstukesdgt : i Is 'kkfey gksA

blds vykok] ddop € gekjs ykHkkfFK&do'ks"k: i Is xzkehk {ksksasadkS'kyrk ds
egRoiwkZgywvksalks lackgkr djrh gSAekxzZnf'kZdlesa Fkkyh fcYMjks&kSj dkjhxjksa
ds dkS'ky dksc<kusds fy, ewyYoku cfk{kk lalk /ku " kkfey gSaA

bu fof/k ksdks IfEefyr  djds] ge u dsoy Qféaxr Hkoukssaqg/kkj dj Idrs
gpbacfYd gekjs jkT; dh lexz 'kfa vkSjle'f) esaHkh; ksxnkunsldrs gSaé&Sa
IHkh xzkehk okfl ; ksdk vk°oku djrk gwfd bl igLrd esan, x; slgj{kkmik ksa
dk mi; ksx djsarkfd ge ,d Igjf{kr o mUur c¢cnsk ds Hkf; ds fuekzk esa
; ksxnkudj IdsaA

Mh |h - jk.kk¥avkbZ - || 24
funs'kd , oafo® Ifpo ] vkink izciu (jktLo foHkkY fgekpy c¢ns'k
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fgekpy c¢ns'kds f¢; fuokfl ; Ksa

eSagqr [ kq'klwkSj mRIlqdrk ds IkFk ¢dop € dksis'’k dj jgk gy tks vkids jKT;
esavkink&cfriks/kh Hkoukslsafuekzk dks c<kusds fy, rS kj dh xbZ ekxZn&zZdkgSA
Ih,Ivkbzvkj&lhchvkjvkbZ ds funs'kd ds : i edaeces ,d Igjf{kr vkSj vkinkjkgkh
fgekpy c¢ns'k cukus dh fn'kk esabl egRoiwkZ, ksxnkudks ¢Lrgr djus ij xoZ
gSA

fdop 0 vius QKkid VvkSj IgyHk £f"Vdksk ds IkFk vkids IEeq[k izLrgr gSAbl
ekxzn&zdkdks izLrgr djus dk gekjk mis; fuekzk ¢Fkkvksp egRoiwkzZikudkjh
nsdj bl rjg Is clkfjr djuk gStks IHkh ds fy, Li"V] O kogkfid vkSj
mi; ksxhgksAekxZr®&Zdkesa, sls Hkouksmafuekzk Is lacafkr vko'; d fo"k ksdks
"kkfey fd; k x; k gStks igkM+hvkSj eSnkumksuk@esksdh izkd frd vkinkvksadk
lkeuk djus esd{ ke gSaA

fdop 0 dk ckFkfed mis; fuekzk fof/k ksasdqj{kkdkslcls vkxs j[ kuk gSAgeus
mPp xqkoUkkokyh fuekzk rduhdksa vkSj Ikefxz; ksdj /; ku dsafeerdjrs gg
loksZUkefof/k ksdk Iko /kkuhiwozZdooj .k fn; k gB tks Hkouksds LFkkfRo VkS;
lgj { kk dksIgfuf'pr  djrs gSaA

blds vfrfja ] ekxZni&zZdkxzkehk {ksksasaykHkkfFk&ds chp dkS'ky fodkl dh
vko'; drk dks egRo nsrh gSAcfk{kk lalk /ku vkSj foLr'r funsZ'kcnhku djds]
fdop 0 LFkkyh fcYMjksakSj dkjhxjksadks I'kd  cukus dk ¢; kI djsxk] mUgsa
uohure Kku vkSj dkS'ky iznku djsxkA

eSarki IHkh dksfdop 0 Is Kku vftZr djus vkSj mldk mi; ksx djus ds fy,
cksRIkfgr djrk gw@\ksafdge ,d vf/kd Igjf{kr Hkf6; dh fn'kk esafeyd]
dke djrs gSaA

&y

cks cnhi dgekj jeupkijyk
funs'kd] Ih,IvkbZvkj&lhchvkjvkbz ] : M+dhA



cLrkouk

oSbd tyok ; qgifiorzu ds dkj.k bl Inh esdqjf{kr vkSjfVdkA fuekzk rduhdksadk egRo vkSj Hkhvf/kd c<+x; k gSAbUgh
leL ; kvksks fuiVus ds fy, odop ¢ dk vkxeu fgekpy c¢ns'k ds xzkehk {kskads fy, ,d egRoiwk4dgy gksxhA g igLrd jKT;
lidkj  rFkk Ih,lvkbZzvkj & dsagehHkou vuqlalkku laLFkku¥%zlhchvkjvkbZ% kjk izn& fuokfl ; kssis lgjf {kr vkSj fVdkA Hkouksisa
fuekzk ds fy, vko'; d Kku Is I'kd cukusdsfy, fd, x, Bkslg; kl dk ¢rhd gSA

fdop 0 dh ; k=k Ih,lvkbzZvkj & IhchvkjvkbzZ } kik fd, x, ,d xgu v/ ;; u Is "kq gqgbzZftidk mn-@s fgekpy cns'k ds
vf}rh; okLrgfkYi vkSj lajpukRed ifjp ; dksizLrgr djuk FKkAKT; dh HkkSxksfydkSj i ; kZojkh izfrdwyrkvksagdks le> uK
bldh fofo/k vkinkvksadk lkeuk djus ds fy, fuekzk fof/k ksdksrS kj djus esaegRoiwkZFkkAh,IvkbZvkj & IhchvkjvkbZ ds
Okid 'kKs vkSj mudsifj .kkeksis iz; ksxus bl  Qkid ekxzZnf'kzZdklkstUe fn; k gB tks fuekzk Igj{ kk vkSj xqkoUkklks c<kusds
fy, mudsleiZz .k dk cek.k gSA

;g ¢; kIl JKT; ljdkj  ds Ifd ; vkSj nwjn'khZf"Vdkk dks n'kkZrkgp ftlus  vius ukxfjdksadh Iqgj{kk Igfufpr djus ds fy,
vvw\Vcfrc ) rk fn[ kkbfSAdop 0 'kq djus dh ljdkj dh igy vkink&cfriks/kh Hkoukshe rRdky vko'; drk dks/; ku es j[ krs
gg gSAh,Ivkbzvkj & IhchvkjvkbZz dh fo'ks"kKlksp dks LFkkuh Kku vkSj fof/k ksds IkFk IfEefyr  djds] ; g igLrd fuekzk esa
'kkfey IHkh yksxksts fy, ,d Qkogkfid lalk /ku ds : i esadke djus ds mn<@s Is rS kj dh xbZ gSA

fdop 0 esd kkfey fd, x, Iko /kkuhiwozgl;, kIl bl igy dh Ig ; ksxhHkkouldksj§ kkafdrdjrs gSatks u dsoy |kSarzdh +f'V Is
euHkkou gkscfYyd fgekpy cnskds fy, vf}rh; ¢k frd vkinkvksadk lkeuk djus esaHkhl{ ke gks tSIs&tSls vki bl igLrd
ds iUuksalks iyVsaks vkidks lgjf {kr vkSj xqkoUkkikZfuekzk fof/k ksds ek/; e Is tkudkjh dk [ ktkuk feysxkA fdop o dsoy ,d
igL,rd ughagP ; g Kku vkSj Igj{kk dk ,d egRoiwkznLrkost g§ ftls ; g Igfufpr djus ds fy, rSkj fd; k x; k gSftlls
JKT; esacuk; k x; k gg Hkou le ; vkSj izkdfrd vkinkvksads f[ kykQ Igjf{kr cuk jgsA eSalkeuk djrk gw&W ; g igLrd
lgjf { kr Hkouksks fuekzk rFkk fgekpy c¢ns'k esaqjf{kr vkSj ug;, fuekzk dh lalL? fr dks c<kok nsussaehy ds iRFkj dk dke
djsA

sx N
=5 )
lgjsUnasxh

e, oSKkfud
lh,IvkbZvkj&lhchvkjvkbZ ]: M+dhA




vifHkLohd fr

fdop 0 & vkoklh; Hkouksds fy, ,d ekxzZnfkzZdkgS tks Ih,IlvkbZvkj&lhchvkjvkbz  } kjk fd, x,
vkink&jkgkh fuekzd oSdfYid de ykxr okyh fuekzk lkexzh vkSj vkokl c¢kSl|ksfxfdksds {ks esavuqgla/kku
, oafodkl ¢; klksarkSj Q kid fuekzk vugHkodk la; ga ifj . kke gSAHkkjr esasxz. khvugla/kku laLFkkuds : i
eda |h,Ivkbzvkj&lhchvkjvkbz  fgekpy c¢ns'k jkT; vkink c¢cdku ckikdj.k Y4,pih&,IMh,e,%2  vkSj fgekpy
¢ns'k xzkehk fodkl , oaiapk rh jkt foHkkx dks foKku , oa ¢kS|ksfxdhgk ; rk ¢nku dj jgk gSrFkk Kku
lk >snkjds : i esalk; Zdj jgk gSA

eS#dl iwjh ; k=k esdh,lvkbzZvkj&lhchvkjvkbZ dksc¢nku dh xbZIgk ; rk vkSj cksRlkguds fy, gkfnZdvkHKk]
Qa djuk pkgrk gwifgekpy c¢ns'k ds yksxksiks vkink&jkékhvkokl fuekzk esdgk ; rk ¢nku djus okyh bl
ekxzZnfkzdidh ladYiuk Jh MHh- jk.kk funs'kd , oa fo®% Ifpo ] vkink izc&u (jktLo foHkkY fgekpy
¢cns'k } kik dh xbZ Fkh gekjh iwjh Vhe muds viMx fo®kl vkSj Kkuo/kZdlykg ds fy, muds _.khgSAeSa
Ih,IvkbZvkj&lhchvkjvkbZ  ds funs'kd cksQslj ¢nhi dgekj jeupkjyk ds fujarj leFkZu ds fy, 2 rK gwjASa
bl laxzg ds fuekzk ds nkSjkumuds If@ ; £f"Vdkk vkSj rduhdh ekxZn'kZuds fy, mudk gkfnZdvkHKkj
Qa djrk gwijA

eSdh,IlvkbzZvkj&lhchvkjvkbZ  ds oSKkfudksaluhdh vf /kdkfj; Ksaf] ; kstuk Ig ; ksfx ksekSj oSKkfud ¢'kkldh ;
lgk ; dksalh iwjh Vhg fo'ks"k: Ik Is bathfy j ,p -ds tSu Yisokfuo'UKj'B rduhdh vf /kdkjhvzdk vkHkkjhgivwa
ftUgksadd igLrd dksrS kj djus vkSjcdkfkr djus ds fy, vFkd ifidJe fd; kAbl ekxzZnfkzdkih rS kjh
esd kkfey |h,Ilvkbzvkj&lhchvkjvkbZ  Vhe ds IHkh InL ; HkhesjsgkfnZd/ky okn ds ik= gSaA

bl c¢dk'ku dksi <+us]aikfnr djus vkSj bls eqak ; ksX : i esaykus esafd, X, ¢; klksads fy, ¢/kku
oSKkfud vf /kdkjh MKW/ - qakkokdk fo'ks"kmYy& djuk pkgrk gwA eSdgekpy c¢ns'k xzkehk fodkl , oa
lapk rh jkt  foHkkx dh Vhe ds c¢fr muds Ig ; ksxds fy, vkHkkj @& djrk gWwahA edaysfdu Icls
egRoiwkZckr ; g gSfd Ih,lvkbZvkj&lhchvkjvkbZ bl egRoiwkZ;; kI ds fy, ge i fujarj fo'okl |j[ kus

ds fy, ,pih&, IMhe , dscfr VR; ar vkHkkjhgSA

MRWMt ; pkSjfl;k
e, oSKkfud
Ih,IvkbZvkj&lhchvkjvkbZ ]: M+dh
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1 ifip ;

1.1 ekxZnf'kZdkls ckjs esa

fgeky; dh xksn esa[ kqclwjr txg fgekpy izng& esavkink
izfrikgkh %j cukus ds DbPNqdQ fDrxr “kj fuekZrkvksds fy,
dop ,d VPNh ekxZngkzZdkgSAfgekpy {ks=esavDlj  Hkwadi

Rdopb ds fuEu ikjp izefk fla) kr esalk;Z

HkMkyu VvkSj ck<+vkrh jgrh  gSAtks fMtkbu ughafd; s x,

yksxks#s “kjksasackgh ykrh jgrh gSaAslh fouk&dkjh -kfDr, kssa @
dk lkeuk djus ds fy, RdopPA yksxksdks vius ifjokj ds R oguh:rk

fy, ,d etcwr vkSjlgjf{kr K cukusds iz kI esadne nj dk;Z kerk ' IkSan@kkE++

dne ekxZmkZudjus ds fy, ,d jkg gSA
dop gesaHkou fuekzk ds fy, Igjf{kr LFkkudk p; u rFkk
Hkou fuekzk ds fofHkUupj . kksssaD, k djuk gSvkSj D, k ugha o

g

FkZO;oLFkk

djuk gSalds ckjs esacrkrk gSA ;g gekjs Hkf¢ dh

ikfjokfid  t : jrksadks iwjk djus ds fy,] foLrkfir gksldus

okys ,d lgjf{kr] fVdkA] ykxr izHkkohkSj vkjkenk; d k]

cukus esaenn djrk gSA

Bdopbp u dsoy vkids %) esdqj{kkvkSjykxr de djus esa
vkidk ekxzZ@kzZudjrk gP cfyd ; g HkhekxZ@Zudjrk gSfd

vki LFkkyh : Ik Is miyC/k lkefxz; ksdk o0oSKkfud rjhds Is

mi; ksxdSIs dj Idrs gSakSjvius u, % esaLFkkuyh dyk

vkSj okLrqdyk dksdSls cuk, jk Idrs gSaA

Iqj {Kk

ge mEehndjrs g¢S& fgekpy izn& dk tu &egnk; ] vkxs
iUuksasafn, x, fn&kkfurdRsdk ikyu djrs gg vius vki
dksvf /kd Iqjf{kr] vkjkenk; d vkSjviuh ijaijkvksads djhc
egiwl djsxkA fo= 1-1-1- iglrd ds fl ) kar



1 INTRODUCTION

1.1 About the Document

oKawach is a guide for individual house builders willing to
construct disaster resistant houses in HimachalPradesh,a = The book works on five key principles given below:
beautiful place in the lap of the Himalayas This region is
frequently visited by earthquakes,landslides,and floods that
bring havoc to individual housesnot designedto withstand

such destructive forces cKawach is a road map to guide

peoplestepby stepin their effort towardsmaking a sturdyand SUSta'”ab"'ty

safe housefor their family. It talks about how to selecta safe
site for constructionand what to do and what not to do at

different stagesof constructionto build a safe, durable, cost
efficient and comfortable house that can grow to meet your o

Functionality Aesthetics

(

-

Economy
future family needs

, . . - Safety
oKawacHh not only guidesyou 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 andarchitecturein your new house

We expect that the communities in Himachal Pradeshwiill
feel safer,more comfortable and still closeto their traditions
by following the guidelinesprovidedin the following pages

Figl.1.1 Principles for the book



1.2 ekxZnfkzZdkih vko'; drk

fgekpy ¢nsk .d , slk JKT, gS tgka vDI| bify , fdh {ks ds laHkkfor foukk dksle> uk VkSj
fofHkUu ¢dkj dh vkink,a vkrh jgrh  gbatks lgif {kr jgus dk okrkoj.k fodfr  djus ds fy,
lky&nj&lky  gtkjksayksxksts thou dkscgjhrig mi: g4 ckS|ksfxfdksah igpku djuk  vkSj mUgsdxw
cHkkfor dith gSa@l  cdkj dh fouk'kdkjh &Vuk diuk vko':d gSA

nwljs ¢cdkj dh %&Vuk dks izHkkfordj Idrh gS
tks fLFkfr dksvkSj vf /kd tfVy cuk nsrhgSA

, . fgek nsk esaikjaifjd
e detisj Hkoukim| krjk [

d 3 Dk g8 caks ugha gksrs gBa YavFkkzr~
dkBdgquh /KTth fnokjh ds

vykok¥s HkwdEi gokvksa

gkjk gksidrk ﬁm N Hkkjh cQZckjh vkin  dh
S\ fouk'’kdkin ' kfa; ksa dk
fojk&k ughadj Idrs g¢gpa

ekuo laifUk | ftlls ekuo thou VkSj

thou laifUk dks yxkrkj [ krjk

jork gSA
dkj.k gksdrk . lgjf {kr fuekzk LFky ds vykok] vkink cfriks’kh fuekzk Hkh
s ek egRoiwkZgSA

,d? kj dksD;k etcwr
cukrk g%
.' . dkik gksdrk ,":’: 1 ,': bekijrh
© 9 ¢ ﬂ’c‘j’:’, kexzh vkink cfriks/k

Hivyu = fuekZ.kxq.koUkk




1.2 Need Of The Document

HimachalPradeshis a state that is frequently visited It is therefore necessaryto understandvulnerability of an
by varioustypesof disastersbadly affectingthe lives area and to identify and implement appropriate

of thousandsof peopleyearafter year. Onetype of a technologiego developa saferlivingenvironment
disastrousevent may trigger another type of event

further complicatingthe situation

T A What is the risk of a In Himachal  Pradesh,
55 $$ ',':'ﬁ' i) weak house on? traditional houses that are
o N1 not bound by timber batons
:Canleadto QL /\ (as in Kathkuni Dhajji
—
Floods o0

Earthquakes, winds, heavy

Diwari) cannot resist
m l‘ a destructive forces of

Earthquakes " snowfall, etc, putting human
Human life Property  Jife and property to risk.
Yy ity : L .
')y !, Besidesa safe constructionsite, it is also important to construct a
74" ,’ [} disasterresistanthouse
! ! Canleadtq
e
-_— —
Floods

Landslides

T ri Tty
/

1 1! \

L ] (

* .Canleadto 11 ) Material Resilience

‘. > (s) ,I P (Ability to withstand
. ! ! hazards)

T ™ Construction quality
—_— T

: (Design, technology,
Landslides Floods construction)




1.3 mi;ksx

LFky dk p;u

{ks dh igpku . o vkdyu

\ 4

LFky fodkl

faufnZ"v
fn'kkfunsZ'ldsa
vuglkj uD'kk
rS;kj djsa

dk;ZLFkyij lkexzh dk
dke dh rS;kjh p;u

\ 4

vke /Kkkj.kkvkda xqejkg u gHKsdl
ijke'’kZ ysaA

‘ fooj.k le> sa

A ;g nLrkost fgekpy cns'k tksu&lh esajgus okys yksxksak
ekxZn'kZudjsxkA bl tksu esaluk] gehjiqj] lksyu] feykliqj ]
fliekSj 'kkfey gPpaftlesa fdlh Hkhljdkjh ; kstuk ds rgr
foUkh Igk ; rk ' kkfey gSA

A vius ftys esdlyaFk{ks nj dk irk yxk,iA

A kstuk lacdkhfn'’kk&funsZk, x, gSadiuh t : jrksads fglkc
Is vius % ds fy, ysvkmViyku cuk,jA

A ,d cki kj dk lyku rSkj gkstkus ds ckr blds flyaFk{ks
dks LFkkyh : i Is c¢pfyr flyaFk{ks nj Is xqkk djsh rkfd
vkidks fuos'k dk ,d eksVkuqgeku fey IdsA

A funsZkéisavuqlkj fuekzk LFky rS kj djsaA

A viuh |kbV dh fLFkfr ksekSjlacafkr i ‘Bksp fn, X, ladsrksa
ds vuqglkj uhap nhokjkshr vkfn ds ¢cdkj dk p; u djsaA

A ifjogu  ykxr cpkus ds fy, viuh IkbV ds vkl&ik
vklkuh Is miyC/k lkexzh dh igpku djsaA

A nsks&d D k vki vius igjkus %j Is dgN , slh lkexzh cpk
Idrs gSHldk  vki nksckjkni; ksxdj Idrs gSaA

A fuekzk dk; Zdjus ds fy, mfpr : i Is c¢fkf{kr jktfeL =h dh
igpku djsaA

A nsks D k vkids ifjokj@fe= viuk le ; nsldrs gSaA

A dke 'kq djus Is igys vkSjckn esatc Hkhvkidks t : jr
gls vf /kdkjh ¢Hkkjhdh lykg ysavkSj midk ikyu djsaA

A vius dke dh ; kstuk vPNhrjg cuk,d vkidks vxyh fdLr
rHkh feysxh tc¢  vki ,d fo'ks"kpj.k rd fuekzk iwjk dj
ysaxsA

ekxZnikzdldks ckj&ckj nskse&kS;j t:jr iM+usj  ¢Hkkjhvf /kdkjh Is



1.3

How To Use The Document

Site
Selection/
Assessment

Identify Zone .

Preparation of
plan as per
guidelines

specified

Site
Development

Selection of
Materials

Site Preparation

Plan Work
Accordingly

Understand
Details

To o

o

o ToTo  Po Do Do Io Do

Thisdocumentwill guide people living in HP ZoneC This
ZonecoversUna, Hamirpur, Solan, Bilaspur, Sirmaur
includingfinancialsupportunderanygovernmentscheme
Findout the plinth arearate in your district.
Planningguidelinesare given Developa layout plan for
your houseaccordingo your needs

Oncea houseplanis ready, multiply its plinth areaby the
locally prevalent Plinth Area Rate to obtain a rough
estimateof investmentyoumight need

Preparethe constructionsite asper instructions
Selecttype of foundation, walls, roof etc. asper your site
conditionsandhints providedat respectivepages

Identify materialsthat are easilyavailablenearyour site to
savetransportationcost

Checkif you can salvage some material from your old
housethat you canreuse

Identify a properly trained mason to take up the
constructionjob.

Checkf your family/ friends cancontribute their time.
Seekand follow advice of JEin-chargebefore starting the
work andlater asandwhenyou need

Plan your work well, you will get next installment only
whenyou completeconstructionupto a particularstage

Avoid beingmisguidedby commonpeople,refer to this guidebookfrequently and consultJEn-chargewhen needed



2.1 OAUUoHT UT ¥

fgekpy cns'k Hkkjr dk 18 okdcls cM+KKT;

gb ftidk dgqy {ksQy 55]673 oxZ
fdyksehVj gb vkSj 2021 esabldh vugekfur

tula [; k 7 fefy;u FkhA; g fgeky; dh
igkfM+ksasafLFkr ,d igkM+hikT; gSA; g
eSnkutbykdksds ysdj rygvh rd VvkSjlegnzh R e

ry Is yxHkx 4000 ehVj AjpkbZdj cQzZIs _. B
<ds fgeky; rd ds {ksksdks<drk djrk gSA :

O-A U Uj. x f fp= 2-1-1 fgekpy izn& esa
tyok ; q {ks Ykszr Hkkjrh
fgekpy esalWapKkbkUurki450 &500 ehVjY: izkS|ksfxdhlaLFkku ¥avkbZ |

ds dkj.K tyok ; qVR; f/kd fofo/k gSA g xeZ &% Ikucknis

vkSj 'khrksk 1900 &1800 ehVjys] BaMKvkS;
'khrksk 14900 &400 ehVjyz] nf{k.kh fupys -
{ksks@saxeZ vkSj mi&vknZ2450 &900 ehVj¥] & L\M\ ,
mUKjhvkS] iwohZnPp ioZr JpkykvksaesaBaMk & gt
vYikbu VkSj fgeun 12400 &4800 ehVjv:rd
gksrkgSA

HT Uy %0 7 i

fgekpy c¢ns'k esafo'kky fgeky; Is ysdj
f'kokfyd ioZrekyk rd fofo/k HkwHklgatks - .-

bldh tyok ; §§ ikfjflLFkfrdh] lal? fr  vkSj 7 Aviwaas B Oy TA (ap

jhfr&fjoktksadks egRoiwkZ: i Is ¢Hkkfor djrs RI Uy %P T %NF DE D

gpaftlds iff .kkeLo i ,d lganj vkSj fofo/k
iff £'; curk gSA

HIMACHAL PRADESH
ADMINISTRATIVE DIVISIONS 2011

uuuuuuuuuu

F Adwoay Uy p FON 3 Pakksr:
https:// vlist.in/map/ 02.html)



2 ABOUT THE STATE

2.1 Geoclimate and Topography

HimachalPradesh/ndia's 18th largeststate, has
a total sizeof 55,673 square kilometers, with a
projected population of 7 million in 2021

It is a hilly state locatedin the Himalayanhills. It
covers regions from plains to foothills to
snowcapped Himalayas about 4000n above
MSL

GEQGCLIMATE

Due to the elevation variation in Himachal
(450c6500meters), the climateis highlyvaried

It rangesfrom warm and temperate (900¢1800
meters), cool and temperate (190052400
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 easternhighmountainranges

TOPOGRAPHY

HimachalPradeshhas diverseterrain, ranging
from the Great Himalayas to the Shivalik
range, which  significantly influences its
climate, ecology, culture and customs,
resultingin abeautifulanddiverselandscape

2 HIMACHAL
PRADESH

Figure2.1.1 Climatic zones in
Himachal Pradesh (Source:
Indian Institute Of Technology
(ISM)Dhanbag

6000
5000
4000
3000
2000
1000

Figure2.1.2 Topographical
representation of Himachal
Pradesh

HIMACHAL PRADESH
ADMINISTRATIVE DIVISIONS 2011

uuuuuuuuuu

BOUNDARIES:
INTERNATIONAL.
STATE . v
CISTRICT.........
TAHSIL....

UTTAR

HEADGUARTER:
STATE.n
[ SR ]
TAHSIL.

Figure2.1.3 Administrative Map (Source:
https://vlist.in/map/ 02.html)




2.2.  Hks|rk (laHkkfor tksf ke)

ljy 'kCnkega , Dlikstj  tksf ke 3% Hks|rkA fgekpy c¢ns'k tSls
igkM+h{ ksksaesa Hks|rk vf/kdrj LFkyk fr] tyok ; q vkSj fuekzk
fof/k ksds chp tfVy var%d; k ij fuHkZdjrh gSAdfBu LFkyK fr ]
flesa v&leku AapkbZkSj [ kM+kyku gBafeéh ds dVko VkS;
HkiMyu ds c¢fr {ks dh laosnu'khyrk dks n'’kkZrhgSAvkids %%j dks
lgjf {kr j[ kusds fy, lek /kku ¢nku djrs le ; bu vkinkvksaij
lko /kkuhiwoZdpkj fd; k x; k g8a

Hkwadi

fgekpy c¢ns'k Hkwdails cfr
laosnu'’khy gS D ksafd ; g
mPp tksf ke okys Hkwdafks
& esafLFkr gSA {ks esa
Hkwdaih  xfrfof /k ksa Is 0
kau VKS] VU; Iaca1|(r = fp= 2-2-3 lexz Hks|rkekufp=

C'Hkkogkddrs gSaA fp= 2-2-1 Hkwddksf ke ekuf§=%|zksr vpkukd ck<+:

4 VAL -dp h% iwjs kT, esavpkud ck<+
vkuk vke ckr gb
fo'ks"kd] rst cgus okyh
ufn; ksavkS) ladjh  “kkfVksa
okys {ksksa&saAckny QVus
: k Hkkjh ckfi'’k ds dkj.k
/TR vkbZ vpkud  VKSj rst ck<+
o= 222 Hkﬁjkyu o Is egRoiwkZ kfr gksldrh

ekufp=yzksr,| Ml -]lp -h% QB fp= 2-2-4 vkdiLed ck<+ Yalzksr
ch,eVhihiht

Low Risk Zone
Moderate Risk Zone
I High Risk Zone

nferences compiled from SDMA
Disaster Vulnerability Handbook for
ulnerability; SEEDS 2009
ulnerability Atlas, BMTPC:
ulnel

I

Vi
Vi
Vi rability Atlas-3rd edition 2019

HkiMkyu vkSjckny QVuk

vius igkM+tbykds ds dkj.H

fgekpy cns'k esa Hkkyu

dk [krjk cuk jgrk gPb
[ kkidj rhoz o"kkZ k Hkwdaih
xfrfof /k ds nkSjkuA <hyh
feéh vkSj [ kM+higkfMsKki
tksf ke c<krh g8a
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2.2.  Vulnerability

In simple terms, Exposuret+ Risk= Vulnerability Vulnerabilityin hilly
areas like Himachal Pradesh mostly depends on the complex
interactions between topography, climate, and constructionmethods
The difficult topography which is marked by uneven elevations and
steep slopes, highlights the vulnerability of the area, to soil erosion
and landslides Thefollowing disastershave been consideredcarefully

while providingthe solutionsthat will keepyour housesafe

Earthquakes

Himachal Pradesh is
susceptible to earthquakes
becauseit is located in High
Risk Earthquake zoneV.
Seismicactivities in the region |
can lead to landslides, and Eb,
other secondaryeffects.

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

Landslides and Cloudbursts

Due to its hilly geography,
Himachal Pradeshis prone to
landslides, particularly during
periods of intense rainfall or
seismicactivity. Loosesoil and
steep hillsides increase the
risk.

SDMA, HP)

5

Fig.2.2.2 Landslide incidence map (Source:

Low Risk Zone
Moderate Risk Zone

Inferences compiled from SDMA
I High Risk Zone

Disaster Vulnerability Handbook for
Vulnerability; SEEDS 2009
Vulnerability Atlas, BMTPC:
Vulnerability Atlas-3rd edition 2019

Fig.2.2.3 Overall Vulnerability Map
Flash Floods

FLOOD HAZARD MAP

Flash floods are common
throughout the  state,
especiallyin areaswith swift-
moving rivers and narrow
valleys Significant damage
can result from abrupt and
strong floods brought on by
cloudburstsor heavyrainfall.

. - o
3 s
_—
» E
e

Fig.2.2.4 Flash Floods (Source: BMTPC)




@l 221  Hkwdai

Source: https://thenationalbulletin.in/earthquake-of-
magnitude-3 &strikes-shimla-himachal-pradesh

dkaxM-+ikwdak905 %%

grkgr %20 ]000 O;fa -

¢Hkkfor vkoklksadh la[;k% ml { ks
esalqy dk 90 &5 %

ifiek.k%7 -8

fdUukSjHkwdak975 2%
grkgr %60 O;fa dbZ kk;y
¢Hkkfor vkoklksadh la[;k% 200
ifiek.k %6 -8

/keZ'kkylHkwdalk975 2%
grkgr %60 dh e R;g dbZ kk;y
foUkh uqdlku %65 djksM
ifiek.k%6 -8

izHkko

Hkou dsszHkkfor kVd

7 AgaarinO 0 i @ By AH D) oG AJ

Hkwdads nkSjkubekjr dh uhaotehu ds fp= 22-1-3- mni&kVuij gHkko
lkFk f[kild tkrh gPB ysfdu Nr tM+rk
ds dkj.k fLFkj jgrh gSANr] lajpuk dh
uhap nhokjsekSj LraHkjLij  caksughagSaA P
ftlls iwjh  bekjr dh lajpukRed
etcwrh ¢Hkkfor gksrhgSA

fp= 2-2-1-5- e'nkaeohdj.k ds dkj.k ¢Hkko



Eﬂa 2.2.1 Earthquake
)

T
[ St

Source: https://thenationalbulletin.in/earthquake-of-
magnitude-36-strikesshimla-himachatpradesh

KangraEarthquake {905):
Casualties 20,000 persons

No. of dwellings affected90-95%
of total in that area

Magnitude: 7.8

KinnaurEarthquake {9795:
Casualties 60 Persons died

several Injured
No. of dwellings affected200
Magnitude: 6.8

Dharamshale&arthquake {975:
Casualties 60 Persons died and
several Injured

Financial Los®5 Crores
Magnitude: 6.8

Fig.2.2.1.1 Impact on a building during an Earthquake

Impact

Foundationof a building moveswith 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
structureis compromised

Membersaffected

Fig.2.2.1.5 Impact due to soil liquefaction
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) Tree removal/ water runoff
Roof runoff may v
seep into the soil =
and cause

settlement

Road ditch
infiltration

Failure due
to septic
field drains

mPp ekid cy cksYMjds
&leku Is mRiUu gksrk gb

fQlyu cy feéh ds uhps
f[ kidus Is mRiUugksrkgSA

izHkkfor kVvd

iwjh bekjr izHkkforgksrhgSA

fp= 2-2-2-2 mPpc¢Hkkocy ds dkj.k iwjh bekjr

fp= 22-2-3 fQlyus okyscy ds dkj.k <guk



Roof runoff may
seep into the soil
and cause

settlement

Road ditch
infiltration

Failure due
to septic
field drains

Members affected

Whole building isaffected.

! Fig2.2.2.3. Collapsedueto slidingforce
impactforce



=% 223  vpkud ck+

izHkko
nhokjkstks uqdlku uhaodks uqdiku flyaFkdks uqdlku

>

P

@ Heavy rain falls onto
waterlogged ground

2) Rainfall cannot soak in

uns down into river fo= 2-2-3-1 VR; filkd o"kkZkSj NhaVs fp= 2-2-3-2 uhaods uhpsdh feV~Vh fp= 22-3-3 ikuh ds cgko ds dkj.k
- lkexzh ds xqkksalks gHkkfor dj dvuk flyaFkdks uqdlku
Idrs gSa

River rises dramatically
and bursts its banks,
flooding valley floer

Video

“kVd izHkkfor
feV~Vh <hyh gksusds dkj.k LVvaDpjdks ugdiku fp= 2-2-3-5 uhaodk /kaluk L‘:/:uslzs-zjqjkuﬂyalzk ds uhps fev~Vh
milajpuk ij HkkjhizHkkoiM+rk

gSA

fp= 2234 Igij LVveDpjo Ic &



2.2.3 Flash Floods

Impact _
Damageto walls Damageto foundations Damageto plinth

Flash flood: it is a sudden rise of water in a river

@ Heavy rain falls onto
Retre, waterlogged ground

. . . Fig2.2.3.3 Damage to plinth due
F|gZ._2.3.1 Excessive rainfall a_nd Fig2.2.3.2. Scouringof foundation to scouring of water
2) Rainfall cannot soak in splashing may cause the material to

uns down into river . .
lose their properties

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

Video

Members affected

Fig2.2.3.4. Damage to super i i i
Substructure is heavily Structure and the substructure Fig2.2.3.5. Settlementof foundation 0 ooy om0 !

underneath the plinth
Impactedsincethe soil isloose



2.3 {ks ds ckjs esa

Atyok ; §1 fuekzk lkexzh  dh
miyC/krk vkSj yksxksdh jgus dh
vknrksa dks /; ku esa j[ krs gq
flIQkfiksadh xbZ gSekfd viuk K]
cukus ds bPNqd yksxksdks ykxr
cHkkdh fVdkA] Hkwdaigok,d Hkkjh
ckfi'k] cQZ rFkk LFkkyh [ krjksads
cfr  cfriks’kh vkSj jgus ds fy,
vkijkenk; d Hkou ds fy, fuekzk
lkexzh vkSj ckS|ksixfdksalk p; u
djus esaenn fey Ids A

0 {kskstufuekk LFkyY2dhigpku ¢R sd
{kskas esa mi; ksxdrkzZvksa dh
vko'; drkvksads fy, Icls mi; ga
fuekzk dh .d Okid foflk dh fp= 28A& fgekpy izngk dk {ksh dj .k Ygy% dssvuqlkj
igpku djus VKSj lg>ko nsusds
fy, fd; ktkrk gSA




2.3 About the Zones

Jammu and Kashmir Ladakh

0 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,resistantto local hazardslike
earthquakes, winds, heavy rains,
snowetc. and comfortableto livein.

CHINA

Uttarakhand

Punjab

50 km I N
30 mi f

Fig2.3.1Himachal Pradesh, Zonation AccordingRahal




2.3.1 tksu Ih

1- ftys
Auk] gehjigj] Iksyu] feykligj ] fliekS;
2- tyok;q
le' khrkk tyok;q
3- Hkwdafh ks
IV and V
4- feéh dk cdkj
xkn] ryNVh Is ysdj dBksjpéku
5- ekStwntuekZ.ki ) fr;k i
vkjlnlh  Yse vkSi@;k yksMfc;fjax
ikjaifild & W khiRFkj dh fpukbk fuekZ.kdh
dkaxM+kSylvkSj dkB dquhfuekZ.k
6- ekStwnkuekZ.kesdeL:k ,j

A bekjr dsfgLls ,d nwljsls Bhd Is ca/ks
ughagSads HkwdEds nkSjkwyx  gkstkrs
gSaA

A eksVmhokjs&kSj HkkjhNrsabekjrksaij
etcwr fouk'kdkjh cy mRiUudjrh gSaA

A ck<+]HkiMkyu vkfn Is lgj{kkds fy, IkbV
dk mfpr p;u ughafd;k x;k gSA

7- lkekU: fuekZ.klkexzh
LVhy CykWdRFK] bzZAVsa

10

Fig2.3.3.1tksu |h



2.3.1. ZoneC

1. Districts:
Una Hamirpur, Solan Bilaspur Sirmaur
2. Climate
Temperate climate
3. Seismic Zone
IV and V
4. Soil Type
Silt, sedimentary to hard rock
5. Existing Construction Practices
RCC Frame and/or Load Bearing

Traditional- Dry Stone MasonryangraStyle of
Construction and KatuniConstruction

6. Issues in Existing Construction

A Building parts are not properly bound to each
other. They fall apart duringarthquicks

A Thick walls and heavy roofs generate strona
destructive forces on buildings.

A Site are not properly selected for safety frc
floods, landslides etc.

7. Common Building Materials
Steel, blocks, stone, bricks

JAMMU AND KASHMIR

Kangra

PUNJAB

10

LADAKH

Lahaul and Spiti

UTTARAKHAND

HARYANA

Fig2.3.3.1 ZoneC
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leL;k i

ikjaifjld fuekZk lacékh eqi% ikjaifjd  “kjks@saydM+hds Igt<hdj.K
fo'kky NrksavkSj nhokjksdekk vi ; kZIr xkjs ds mi; ksx esadeh ds
dkj .k os Hkwdaigol ckfj'’k vkSjtehu dh gypy ds cfr laosnu'khy @& =
gkstkrs gSaA '
vkjlhin  fuekZk lacékh [ kkfe K& uhajo LraHkkshelsanhokjks&Sj Nr &
ds chp vugfpr lac& ds dkj.k HkwdaikSj rwQku ds nkSjku<gus dk &%
[ krik c<+tkrk gSA ‘ ELd
uhaodh detksfj ; KaigkM+H ksksasatks uhaoHkjko ij fvdh gksrhgb AF o
mlds cSBush laHkkoukgrh gp tcfd unh ds eSnkuksseylykou |
vpkud ck<+vkus vkSjtehu ds cSBudh laHkkoukgrh gSA

_ _ _ fp= 2-3-32- ikjaifid jksesade ydM+hds lgt<hdik VKS]
fMtkbu VvKkSj lkbV p; u dh leL ; k,& vk/kgfud %j vDIj eSnkuh vikzir eksvkas c<ts miksx Is osHkwdagoR ckffk ds gfr

'kSyhds fMtkbu dh udy djrs gPBdtuesa HkwdaikSj ck<+ls lgj{kk '2osnvkvoksies gSaa

ds i; kZIr mik ughagksrsixyr IkbV p; u Is ck<+vkSj Hkjmkyu
dh otg Is uqdlku gksrkgSA

lg>ko
lgjf {kr VvkSjykxr c¢Hkkolde AapkbBkyh bekjrksavirhu eaftyksadys
ds fy,] LFkkuyh : i Is miyC/k l|kefxz; ksalks ckFkfedrk nsavkSj

mudk oSKkfudrjhds Is mi; ksxdjsaA
goK Hkwdaickfi'k] vkx vkSjfctyh tSls ¢k frd [ krjksads f[ kykQ
mfpr mik djsaA
vius k] dh lgj{kk vkSj LFkkfRo Igfuf'pr djus ds fy, cfkf{kr
dfez kspkjk fuekzk dh fuxjkuh Igfuf'pr djsaA

IkbV  fodkl  dk; ksdks NksMtdyxHkx 1000 &1200 #i; s@oxZehVj,,_ ;333 |raoh ;1 Is miyCk Ikefxz: ksadks
12023 &4 esadh flyaFk{ks nj dk y{; [ krs gq ctV dk  ckFkfedrk nsukvko';:d gB budk mi; ksx oSKkfud rdZ ds
lko /kkuhiwoZekdyu  djsaA Wi Td: ke thlc pkig A

ctV dh ckikkvksdks /; ku esa[ krsgg ,d mi; g& %k ; kstuk dk

p; u djsavkSjfunsZ'kétkaiwjh yxu Is ikyu djsaA
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Problems

0 Traditional Construction Issues Decreasing use of wooden
reinforcement, massive roofs and walls and inadequate mortar in
traditional housesmakesthem vulnerableto earthquakeswinds, rains,
andgroundmovements

RCC Construction Flaws Improper bonding between foundations,
columns, beams, walls and roof increasesrisk of collapse during
earthquakesandwind storms

Foundation Vulnerabilities Foundationsin hilly regionsthat rest on
fillings are likely to settle, while those in river plains are prone to
inundation,flashfloods,andgroundsettlement

Designand Site SelectionProblems Modern housesoften mimic plains
style designswithout adequateearthquakeand flood safety measures

Poorsite selectionleadsto settlementandflood damages Fig2.3.3.2. Increasinguse of lesswooden reinforcementand inadequate
mortar in traditional houses makesthem vulnerable to earthquakes,

winds, rains

O«

(@]

(@]

Suggestions

For safer and costeffective low-rise buildings (up to three stories),
prefer locallyavailablematerialsand usethem scientifically

Take appropriate measures against natural hazards like wind,
earthquakesrains,fire, andlightning

Ensure supervisionof construction by trained personnelto ensure
safetyanddurability of your house

Assessudgetcarefully,aimingfor a plinth arearate of approximately £
Rs1,000-1200 sgm (in 2023-24), excludingsite developmentworks
Selecta suitablehouseplan consideringoudgetconstraintsand follow
instructionsdiligently.

Fig 2.3.3.3. Prioritization of locally available materials is necessary,
thesemustbe usedwith scientificlogic.
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3 fuekZ.kLFkkudk vkdyu VvKkSj p;u
3.1 ljyrk

fuekzk LFky ij iggWabxZdh tkip %

A : g egRoiwkZgSfd pquhxbz IkbV iggaVikxZ
Is vPNhrjg tgM+bgbgksA

A laidZ IM+dsavklkuh Is lkexzh dks LFkku
rd iggqWapklksvklku cukrh g&

A IM+d Is tgM+KFky jgus esavklkuh c¢nku
djrk g&

fVli.kh

1- mu IkbVksd fuekzk @  c<+tkrk gStks
vyx&Fkyx gSakSj vPNh rijg Is tqM+gq
ughagSapkjkc iggapls fuekzk lkexzh dh
<qykbzZ fctyh ] ikuh vkfn dh @ oLFkk
¢Hkkfor gksrhgSA; fn vki  dksb4ibZ IkbV
[ kihn jgs gSaks #%2 tSlh IkbV Is cpuk
pkfg,A

2- tkapsafd vkidh IkbV Iqgjf{kr gS vkSj
ekSleh ty pSuykda nwjgP Hkikyu {ksksa
Is nwjgPp cggr [ kMHghagSvkSj blds fy,
U wure |kbV fodkl dh vko'; drk gSA

F Achadde w b ) 3NN YD @RETH) { E
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3 SITE ASSESSMENT AND SELECTION

3.1. Accessibility

Checlkfor site connectivity.

0 Itisimportantthat the site chosenshouldbe

well connected

Functionalroads enable prompt delivery of

materialseasily

0 A well connected site prompts ease of
habitation

(@]

Note:

1. Construction expenseincreaseon 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 avoidedin caseyou
are buyinga new site.

2. Checkthat your site is stable and away from
seasonalater channels,away from landslide
zones,not very steep and requires minimum
site developmentactivities.

Fig3.1.1 Accessibility of site near and far from resources

12



3.2. LFkkudh igpku

v

7 Agbanb | {¥BR1 ) N

vkerkSj ij ] igkM+kykusaks uje feéh Is cuh
gksrhgSekSj ftudh  <yku 30° Is vf/kd gksrhgb
HkiMkyu ds ¢fr laosnu'khy gksrhgSa2(° Is de

<yku okyh uje ty larlr feéh esadkheL;k
c<+tkrh gSA

!

H =oV

P AGhOD- EU G 7 ik {0 g A O wb
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FAShaA A @@Lz %) @

; fn Kj rhoz<yku ij gSrksog NksViksukpkfg,A

Icls igys fupys Lrj ij edku cuk; s tkus
pkfg,A fofHkUuAapkbZ lajpukvksads chp {kSfrt
nwjhmuds A/ okXj Lriksads varj Is de Is de 3
xquk gksulpkfg,A Yafp=3-2-3%



3.2. Site ldentification

v

Fig3.2.1 Location of Site

As a generalrule, hills slopesthat are made of soft
soilsand haveslopessteeperthan 3(° are vulnerable
to landslides The problem is aggravatedin soft Fig3.2.2 Size of House
saturatedsoilsevenwith slopeslessthan 3(°.

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

It isimperativethat the housesat lower levelsshould
be built first. The horizontal distance between the
subsequentstructuresat different elevationsshould
be at least 3 times the differencein their founding
levels,if not more. (Figure3.2.3)

Fig3.2.3. Relationshipbetweenhorizontal and vertical distancesbetweenthe houses
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fo= 3-2-1-1- igkM+kyku esalvV dk vuqikr
tkap djsafd <ykuksaks fofHkUuHkkxkeaadkVk tk

ldrk gSrkfd tc <yku Hkkxdh AapkbZ ehVj
gHKs rks pkSM+dbdZ Is de 1-5 ehVj gksA

fo= 3-2-1-3- <yku okyh LFkkuj fuekZ.k

; g egRoiwkZgSfd <yku dks; FkklaHkbt) wure : i
Is dkVk vkSj Hkjk tk,A <yku dks dkVrs vkSj Hkjrs

lgfufpr  djsafd LFkkudk ¢k frd <yku ikuh dks le ; LFkkuds ¢k frd <yku dks/; ku esaj[ kk
LFkkuls nwjys tk,A tkuk pkfg,A

fo= 3-2-1-2- LFkkuls ¢k frd ty fudkih
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3.2.1. Slope

SLOPE BUILDING ON SLOPED SITE

RETAINING

WALL}

Fig3.2.1.1 Ratio for Cut in hill slope

Checkthat the slopescan be cut into steps of not
more than 1 m heightto at least1.5 m width.

HOUSE WITH LEVELS

Fig3.2.1.3 Building on Sloped Site

Fig3.2.1.2 Natural Drainage of Site It is important that the slope is cut and filled as
minimally as possible The natural slope of the site
must be takeninto considerationwhile the slopeis cut
andfilled.

Make sure that the site is suchthat the natural slope
drainsthe water awayfrom the site.
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rhoz <ykuksas Hkjpkyu] dVko vkS;j
<yku VfLFKjrk dk [ krjk c<+ tkrk
é gSA, slh v&fLFkj tehu ij  Hkou

fuekZk Is lajpukRed {kfr ; k fouk'k
1 0P paO0 %0} x igkfldrk gSA
[ kM+h<ykuksaij ikuh  dk cgko
vf/kd rst gksrkgp ftlls Hkwfealk
dVko gksldrk  gSvkSj uhpsdh vks;j
ck<+vk Idrh  gSAty fudklh ds
fy, mfpr dne vko'; d gPagkykafd
bUgsgHkkohxax Is ykxwdjuk vDIj
egf'dy gksldrk gSA
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—_—
—_——
—_—

Rg ¥y N

gYdh <ykuksds fuEufyf [ kr ykHk
g%a
A vklku fuekzZ.k
A csgrj iggawp

10bPR 0Oyt Dy Avf/kd miksx

OR WA, A ; ksX LFkku

A dVko dk [krjk de

Acsgr ty fudkih Igj{kk

fn, X, IHkh ikWagkj .k vkids %]
dh dgy ykxr dksde djrs g8a

7 Adbhah EU ) HOJB) Ay wi @
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Steeperslopesincreasethe risk of
landslides, erosion, and slope
é failures Buildingstructureson such
unstable ground can lead to
Less thari0% structuraldamageor collapse

economical

Water runoff is more rapid on
steep slopes, leading to erosion

s e e

and potential flooding
downstream Proper drainage
Gentle Slope solutions are essentialbut can be

difficult to implementeffectively.

Following are the advantages of

gentle slopes:
é é é Easier Construction
10% t020% more Better Accessibility
expensive More Usable Space

Reduced Erosion Risk
Better Drainage
Safety

Too T o To o I

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

Fig3.2.1.4 Economical Difference between Slope

Moderate Slope
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mu  igkM+h <ykuksaij %] cukuk
vi /kd lgjf {kr gksrk gb tgk | pékuksa
dh HkwoSKkfudyku igkM+hds vanj
. dh vksj tkrh  gKs vkSj igkM+h<yku
— ds lekukarj u gksA

a) ORAYWAPAPEHDSI | b)OR 4B Uy P O3 NABE @B |

T AdGbanbdA D E %0 D |

NEW RETAINING WALL - . 1o
LINE OF SLOPE NEW FLAT SURFACE NEW RETAINING WALL

o —

P Achandt Uy EQPOONy
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Housesshould be built preferablyon
those hill slopeswhere the geological
layersof rocksslopeinto the body of
a hill, andnot alongthe hill slope

A site shouldbe suchthat a minimum
clearanceof 1.5 m between retaining
wall and building wall can be
provided. A suitable breastwall 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
clearanceshouldbe suchthat baseof
foundation rests on firm soil or rock
andnot on filled up ground.

a) Rock slope into the hill b) Rock slope along the hill

Fig3.2.1.6 Rock strata

NEW RETAINING WALL (1
l LINE OF SLOPE NEW FLAT SURFACE NEW RETAINING WALL

Fig3.2.1.7. Cut and fill
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LFky ds fudV tyds Izksrdh igpku djsaA

F Acdhddap ) {OFD ) By A O dRUR ¢ PRy F Acghaade ) (PO &g N%y bd
fo'ks'kdj xehZ ds eghuksesatehu esanjkjksaij ; kstyk cukusls igys fiNys 30 &40 -o“kkmza/ Lrj
/; ku nsukegRoiwkZgSA esj esak; scnyko dks/; ku es:a[ kktkl-l-k pkfg,A
flu LFkkukga fu; fer o"kkZyksthgF ogkauje flyarkdh AwapktiZ frd tehuh Lrj Is Ajj 1 IkbV
feéh dh <ykusakh@khjd[kid Idrh gSaA ij mPpck<+Lrj vkSj Hkf6; esalaHkkfor IM+d Lrj

Is Aij gksulpkfg,A
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3.2.2. Drainage

Identify source of water close to the site.

Fig3.2.2.1 Water Creep on site

It is important to look out for fissuresin the
ground, especiallyin summermonths.

At locations where there is perennial
rainfall, the soft soil slopes may creep
slowly.

Fig3.2.2.2 Variation in Water Level

Variation in rise of water level in last 30-40 years should
be takeninto accountbefore planning

Plinth height above natural ground level should be more
than the High Flood Levelin the neighborhoodof the site
andthe likely RoadLevelin the distinct future.
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LFkkyl@vhlhih
mifu;eksads
vuglkj Ilqjf {kr
nwjh

F Acho A U%yT ) %0 FU 1348 t Agnn A UA |k fbU o
<yku okyh txg ij fdlh bekjr ds Aij dh vksj
ty fudklh ij fo'ks"k/; ku nsugsih vko'; drk gksrh
gSAty ds ¢k frd cokg dks uhaols nwj eksM+uk
pkfg,A

fuekZk LFkkuunh vkSj ukyksds dkQh AapsLrj ij
gksukpkfg rkfd og Lfkku HkjMkyu] ck&k@tyk'k ksa
Is fudyus okysikuh vkSjck<+ls vg¢Hkkfor jgsA
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AmpleDistance
according to
local/TCP byelaws

e

Fig3.2.3Natural Flow of Water

Fig3.2.4 distance from Waterbody

On the uphill side of a building on a sloping site, drainage The building site should be at a reasonably higher level above
requires special consideration The natural flow of water river and gullies such that the site is unaffected by landslide,
shallbe diverted away from the foundations. discharge from dam/reservoirs and flooding.
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3.2.3. ty pSuykda fudVrk

ufn; ksekSj ukyksds laHkkfor kqgekonkeksids dkj . k Hkivkyu
vkSj dVko ds ¢fr laosnu'khy ¥krjs okyhYzigkfMtksks cpuk
pkfg,A

O«

ge fn, X, mnkgjk ¥%fp=8-2-3-2%esans[kldrs ¢gS& .d
%gekonkjunh igkM+HgLIls dk rsth Is dvko dj Idrh gSA
IkbV p; u esg g ,d egRoiwkZcangSA

O«

Pl @ AOa

F AdhomA UF N%pk N%ET |

”éb\li ,islh gkskurpkfg, hfd Hki?u hﬁﬁkuwl;u ds
fdukjs Is 1; kZIr nwjhij  gksA Q faxr -
bekjr dh uhaogk frd ck<+ds eSnkuds teko _ _ TAGOAT ORI POGI

ds : i esacuh ggbXrksals fdukjs Is nwjfLFkr O tkap djs fd vkidh |kbV fdlh ekSleh ty Izksr dks
gksuhpkfg, ; k igkM+hdh rQ ; k unh ds vo #) rksughadjrh gSAfp= 3-2-3-2%

fdkl]Jckjs ij dkvdj vkSj Hkjdj cukbZ xbzZ gksuh

pkig,A
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3.2.3. Proximity to Water Body

O«

Hillsidesthat are susceptibleto landslidesand erosionat toe due
to probable meandering of the rivers and gullies, should be
avoided

O«

We canseein the givenexample(Fig3.2.3.2) that a meandering
river can causerapid erosionof the hill side Thisis an important
considerationin site selection

WINTER Ul

Fig3.2.3.1Proximity to Water Body

Site should be such that the building pad is
sufficientlyaway from the edgeof the terrace The :
foundation of an individual building should be Fig3.2.3.2Seasonal Soil Erosion
located away from the edgeof the terracesformed
as natural floodplain deposits or constructed by § Checkthat your site doesnot block any seasonalwater channel
guttll?g and filling alongthe hill side or at the river (Fig 3.2.3.2)

an
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3.2.4. RO%) P

P Aénhadp F dE gigdi; @ 7 Aéadaad O @Od & @
6 bekjrsa[ kM+hykuksds i; kZIr & uhaodsoy Bkslgke frd feéh ij 0 ggkg kS?dth(IuelljZ(ha\é'LlJJ;k bek'?”fsa
MWIN) - QRSUIpIaA IVdrr: gksulpkig u  Td Hijngabz B ks%?d—lk{/vdadsgnksiku d%n\?vljs
eéh ijA ’ : _ . ’
6 %kvh dh vksj uhao dk Iggskg\é?r]\kusgé; fxjus dh laHkkouk
Vk/kkj Bksl feeh ; k peku g igrks dh nhokj vkSj Hkou dh  § fdughaiksbekirksads chp dh nwjh
! ng“'@k“Q»] u fd Hkjko nhokj ds chp U wure 1-5 ehVj yxHKx 195 ehvi@eafty
okyh tehu ijA dh nwjhgnku dh tkuh pkfg,A y,,uchlh ekunaMigksutpkfg,A
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3.2.4.

O«

(@]

awayfrom steepslopes

Devliopment

Fig3.2.4.1 Reinforcement Wall

Buildingsshould be sufficiently 6 Foundations should rest only on
firm soil and not on filled up soil.

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

A minimum clearanceof 1.5 m
between toe of wall and
building wall should be
provided

O«

20

O«

O«

Fig3.2.4.2 Distance between Buildings

Buildingsshouldnot be constructed
too close to other buildings, as
there might be possibility of
hammeringeachother or collapsing
duringearthquake

The distance between any two
buildings should be about
1.25m/storey(NBONorms)



3.25 lkekU; Ig>ko

o O x J1 &0

o d e ABLpy { E ¢y N
feéh dh tkip djsafd ;g cgqr <hyh ughagksuk IkbV] [knkuksls i; kZir:i Is nwj gksuhpkfg D ksafd
pkfg,A cki&ckj foLQksWjus Is <yku fgyus ds dkj.k HkjMyu gks

ldrk gS; k bekjr esanjkjsavk Idrh  gSasuLFkkuh{ks

'% ekunaMkia ikyu djsa¥

)/\ LFkkyh mifu;eksads

vuglkj nwijh

fLFKj <yku \/ ViLFK <yku X

;g vugkalk dh tkrh gSfd isM+ks&®j % ds isM-<yku dh fLFkjrk dk ladsr nsldrs gSa®j isMIh/ks
chp dh nwjhLFkkyh {ks ds ekunaMidsavuqlkj [ kMgbarks <yku fLFkj gSAvxj isM-eqgM+es gParks <yku
gksulpkfg,A VfLFKj gSA

P

[
<« »
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3.2.5 General Tips

o Ample distance

House site

quarry

Check for soll. It should not be very loose. The site should also be sufficiently away from quarries as

repeatedblastingmay causelandslideor cracksin the building
dueto slopemovement (ChecKocalareanorms.)

Check for large trees and boulders.

}/\ Distance according to

local byelaws Stable slop(/ Unstable slopx
It is recommendedthat the distancebetween the Trees may indicate slope stability. If the trees are upright, then
trees and the house should be accordingto local the slope is stable. If the trees are bent, then the slope is
areanorms, unstable.
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3.2.6.  Hkwdds lqgj{kk

LW\@J//\
: 1
s

T

F A%2.6.1 HENja | GOF udl] ¢ 4

P AGheadd Gz %y O

igkM+hj  fuekzk djrs le ; NksVedku dks Ajps
LFkkuij cukuk pkfg,A

Vw\gs { ksksekSj njkjksalh tkijp djsaAmu {ksksds utnhd fuekZk Is cpsaA

IkbV ds utnhdh {ks esacM+#Sekusij Hkwdaikus Is] vkSjog Hkhyacsle ; rd ] feéh dk aeohdj k gksrkgS
ftls {ks uhaods VwVuws cfr laosnu'khy gkstkrk gSALFkkuh vf /kdkfj; kseks njkjksavkSj VwW\(g] {kskseds
ckjs esakudkjh dk c¢cpkj djuk pkfg,A bu {ksksasduekZzk cfrcaf’kr gksukpkfg,A

¢ O«
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