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lkjka’k

Hkkjr ds mÙkjh Hkkx esa fgeky; dh Hkza’k js[kk ds vklikl Hkkjrh; vkSj ;wjsf’k;u IysV ä dh VDdj ds
dkj.k Hkwdai dk [krjk yxkrkj cuk jgrk gSA rsth ls c<+ jgs 'kgj ä ds dkj.k bl {ks= esa cM+h la[;k esa uÃ
bekjr ä dk fuekZ.k gqvk gS A ,sls esa bu Hkou ä dh Hkwdai lqj{kk dh tkap t:jh gS] rkfd y¨x ä dh tku cpkbZ
tk lds vkSj vkfFkZd uqdlku d¨ de fd;k tk ldsA bl v/;;u ds rgr paMhx<+ {ks= esa dqy 179 çcfyr
lhesaV daØhV (RCC) Hkou ä vkSj 120 ÃaV ls cus Hkou¨a dk Hkwdai&laca/kh vkdyu fd;k x;kA çcfyr lhesaV
daØhV Hkou ä dh tkap esa ik;k x;k fd 102 Hkou (57.3%) Hkwdai dh nf̀"V ls lqjf{kr ugha gSaA 40 Hkou
(22.5%) ,sls gSa] ftUgsa Fk¨M+s lq/kkj ;k ejEer ds ckn mi;¨x ds ;¨X; cuk;k tk ldrk gS A dsoy 36 Hkou
(20.2%) gh iwjh rjg lqjf{kr ik, x,A nwljh vksj] ÃaV ls cus 120 Hkou ä esa ls 91 Hkou (75.8%) Hkwdai
lqj{kk dh nf̀"V ls vuqi;qDr gSaA 14 Hkou (11.7%) ,sls gSa ftudh ejEer ;k vLFkk;h lq/kkj dh t:jr gS]
tcfd flQZ 15 Hkou (12.5%) iwjh rjg lqjf{kr ik, x,A bl vkdyu ls Li"V g¨rk gS fd vf/kdka’k Hkou
Hkwdai ds çfr laosnu’khy gSaA blfy, rqjar t:jh dne mBkdj bu Hkou¨a dh ejEer] etcwrh&dj.k] ;k
iqufuZekZ.k djuk vko’;d gS rkfd Hkfo"; esa g¨us okys Hkwdai¨a ls tku&eky dh {kfr d¨ j¨dk tk ldsA

ABSTRACT

The risk of earthquakes remains persistent in the northern part of India, particularly around
the Himalayan fault line, due to the collision between the Indian and Eurasian plates. The rapid
growth of cities has led to the construction of a large number of new buildings in this region. In
such a scenario, it is essential to assess the earthquake safety of these buildings to minimize the risk
to human lives and economic losses. Under this study, a seismic assessment was conducted on a
total of 179 reinforced cement concrete (RCC) buildings and 120 brick buildings in the Chandigarh
region. The evaluation of RCC buildings revealed that 102 buildings (57.3%) are not safe from an
earthquake perspective. Additionally, 40 buildings (22.5%) require minor improvements or repairs
to be considered usable. Only 36 buildings (20.2%) were found to be completely safe. On the other
hand, out of the 120 brick buildings assessed, 91 buildings (75.8%) were deemed unsuitable for
earthquake safety. Fourteen buildings (11.7%) require repairs or temporary modifications, while
only 15 buildings (12.5%) were found to be completely safe. This assessment clearly indicates that
most buildings are vulnerable to earthquakes. Therefore, it is crucial to take immediate action by
repairing, retrofitting, or reconstructing these buildings to prevent loss of life and property in the
event of future earthquakes.
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v/;;u dh vko’;drk

fgeky; dk fodkl Hkkjrh; vkSj ;wjsf’k;u IysV ä ds Vdjko ls gqvk gS] ftlls paMhx<+ {ks= esa mPp
Hkwdaih; t¨f[ke cuk gqvk gSA ;g {ks= igys Hkh 1897 dk f’kykax Hkwdai] 1905 dk dkaxM+k Hkwdai] 1934 dk
fcgkj&usiky Hkwdai vkSj 1950 dk vle Hkwdai tSls cM+s Hkwdai¨a dk lkeuk dj pqdk gS vkSj Hkfo"; esa Hkh
fouk’kdkjh Hkwdai dh laHkkouk gSA gky ds o"kks± esa ;gka 1991 dk pe¨yh Hkwdai] 1999 dk mÙkjdk’kh Hkwdai
vkSj 2005 dk x¨j[kk Hkwdai tSls Hkwdai Hkh vk, gSaA fdlh cM+s Hkwdai dh fLFkfr esa] det¨j Hkou lajpuk,a
Hkkjh uqdlku dk dkj.k cu ldrh gSaA vf/kdrj Hkou fcuk bathfu;fjax fMt+kbu ds cus gSa] vkSj
Hkwdai&izfrj¨/kh fuekZ.k rduhd ä dh tkx:drk dh deh nf̀"Vxr g¨rh gSA blfy,] bl {ks= esa Hkou ä dh
Hkwdaih; laosnu’khyrk dk vkdyu vko’;d gSA

Rofjr n`’; tkap dk ifjp;

Hkkjr dk 65% {ks= e/;e ls xaHkhj Hkwdaih; >Vd¨a ds [krjs esa gS] tgka dÃ ?kj N¨Vs Hkwdai¨a esa Hkh
{kfrxzLr g¨ ldrs gSaA bldk eq[; dkj.k Lo&’kSyhxr fuekZ.k ǹf"Vd¨.k gS] ftlesa lajpukRed etcwrh dh
ctk; Hkou ekfyd dh lqfo/kk d¨ çkFkfedrk nh tkrh gS] ftlls fiNys Hkwdai¨a esa Hkou ä dk çn’kZu [kjkc
jgk gSA blfy,] e©twnk Hkou¨a dh Hkwdai lqj{kk vkSj uqdlku dh laHkkouk dk vkdyu t:jh g¨ x;k gSA
Hkwdaih; >Vd ä ds çfr bekjr¨a dh laosnu’khyrk dk vkdyu pkj Lrj ä ij fd;k tk ldrk gS ¼jk"Vªh;
vkink çca/ku çkf/kdj.k] 2020½:

• Rofjr ǹ’; tkap  ¼RVS½ & fcuk rduhdh x.kuk ds n`’; voy¨du }kjk Hkwdai t¨f[ke dk Rofjr
vuqekuA

• foLr`r n`’; v/;;u & lajpukRed vkSj xSj&lajpukRed ?kVd ä dk foLr̀r fujh{k.kA

• ljyhÑr ek=kRed ewY;kadu & dqN x.kukvksa ds lkFk t¨f[ke fo’ys"k.kA

• foLr`r ek=kRed ewY;kadu & xgu rduhdh ewY;kaduA

bl v/;;u esa Hkwdai&iwoZ Rofjr n`’; tkap (RVS) d¨ paMhx<+ vkSj vklikl ds {ks= esa ykxw fd;k x;k
gS] t¨ Hkou fuekZ.k lkexzh] fuekZ.k çdkj] okLrqf’kYi fo’ks"krkvksa vkSj <kaps dh leL;k ds ladsr ä dk ewY;kadu
djrk gSA ;g fof/k Hkou ä d¨ vkxs ds foLr̀r ewY;kadu vkSj iqu#)kj ds fy, çkFkfedrk nsus esa enn djrh
gS rkfd Hkwdai lgu’khyrk d¨ c<+k;k tk lds vkSj t¨f[ke de fd;k tk ldsA

Rofjr n`’; tkap (RVS) fuEufyf[kr fu.kZ;¨a esa lgk;d g¨ ldrk gS%

• Hkou ä dh Hkwdai iqu#)kj vko’;drkvksa dk vkdyuA

• vkink 'keu j.kuhfr; ä dk fodklA

• Hkwdai {kfr vkSj gkfu çHkko¨a dk {ks=h; vkdyuA

• Hkwdai ds ckn Hkou lqj{kk ewY;kadu dh ;¨tukA

• chek] laifÙk gLrkarj.k vkSj iqufuZekZ.k vko’;drkvksa esa lgk;rkA
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RVS fof/k viuh n{krk ds dkj.k egRoiw.kZ lajpukRed fLFkfr; ä dh igpku djus esa lgk;d g¨rh gS
vkSj Hkwdai 'keu esa le; o lalk/ku ä dh cpr djrh gSA

lkfgR; leh{kk

(i) vU; ns’k¨a esa Rofjr n`’; tkap (RVS) dk mi;¨x

la?kh; vkikrdkyhu çca/ku ,tsalh (Federal Emergency Management Agency (FEMA)) ds
fn’kkfunZs’k] tSls FEMA 178 (1992), FEMA 310 (1998), vkSj FEMA 154 (2005, 2015), Hkwdaih;
t¨f[ke ewY;kadu vkSj Hkou iquokZl ij dsafær gSaA la’k¨f/kr FEMA 154 gSaMcqd esa HAZUS i)fr vk/kkfjr
lajpukRed t¨f[ke Ld¨j] Hkaxqjrk oØ (Fragility curve) vkSj u;k Hkwdai fMtkbu  eku 'kkfey gSaA bLrkacqy
Hkwdai ekLVj Iyku] Hkou vkdyu ds fy, rhu pj.k ä-Rofjr n’̀; ewY;kadu] igqap vk/kkfjr ewY;kadu vkSj
foLr`r x.kukRed ewY;kadu dk mi;¨x djrk gSA 2007 esa la’k¨f/kr METU i)fr] 1999 ds MqT+l Hkwdai
ds vkadM+̈ a ij vk/kkfjr gS] tcfd xzhl us Qt+h y‚ftd&vk/kkfjr RVS çfØ;k fodflr dh gS] t¨ Hkou ä
d¨ {kfr Jsf.k; ä esa oxhZÑr djrh gSA fofHkUu ns’k ä us LFkkuh; Hkwdaih; t¨f[ke vkSj lajpukRed xq.k ä ds
vuqlkj RVS i)fr; ä esa la’k¨/ku dj çHkkoh Hkwdai t¨f[ke vkdyu vkSj 'keu lqfuf’pr fd;k gSA

(ii) Hkkjr esa RVS

Hkkjrh; ç©|¨fxdh laLFkku] eqacÃ (2004) us ,d Hkwdaih; t¨f[ke Ld¨fjax i)fr fodflr dh] t¨
FEMA 2002 ds vuqlkj gS vkSj Hkkjrh; ifjfLFkfr; ä ds fy, vuqdwfyr gSA ;g IS 1893 ds vuqlkj feV~Vh
dh fLFkfr] Hkou çdkj vkSj Hkwdaih; t¨f[ke d¨ 'kkfey djrk gSA blesa lkekU; Hkou çdkj ä ds fy, csl
Ld¨j fn, x, gSa vkSj {kfr ds vuqeku ds fy, vfrfjDr ?kVd t¨M+s x, gSaA IS 13935 (2004) us Hkkjr esa
çcfyr lhesaV daØhV vkSj ÃaV&fufeZr Hkou ä ds fy, ,d Rofjr n`’; tkap (RVS) i)fr is’k dh] t¨ Hkou
dh lkexzh] fuekZ.k rduhd vkSj lajpukRed fo’ks"krkvksa ij vk/kkfjr gS] ysfdu blesa d¨Ã Ld¨j ugha fn;k
x;k gSA dsoy igpkuh xÃ det¨fj; ä ds foLr̀r ewY;kadu dh flQkfj’k dh xÃ gSA Hkkjrh; ç©|¨fxdh
laLFkku] xka/khuxj us çcfyr lhesaV daØhV (RCC) Hkou¨a ds fy, ,d Rofjr n’̀; tkap (RVS) i)fr
fodflr dhA ;g rqdhZ dh METU fof/k vkSj bLrkacqy Hkwdai ekLVj Iyku ij vk/kkfjr gS vkSj fiNys Hkwdai ä
ls gq, uqdlku ds lkaf[;dh; fo’ys"k.k ij fuHkZj djrh gS] [kkldj 2001 ds Hkqt Hkwdai ds cknA bl
v/;;u ds rgr vgenkckn vkSj mlds vklikl 6,500 Hkou ä dk loZs{k.k fd;k x;k] ftlesa {kfr d¨ G0

¼d¨Ã uqdlku ugha½ ls G5 ¼iwjh rjg fxjk gqvk Hkou½ rd ikap Jsf.k; ä esa oxhZÑr fd;k x;kA fuekZ.k lkexzh
,oa ç©|¨fxdh lao/kZu ifj"kn~] vkokl ,oa 'kgjh ekeykr ea=ky;] Hkkjr ljdkj (Building Materials and

Technology Promotion Council (BMTPC), Ministry of Housing & Urban Affairs] Government

of India) ¼ç¨- lh- oh- vkj- ewfrZ vkSj vU;½ us Hkwdai ds vf/kd [krjs okys {ks= ds O;kid loZs{k.k ds vk/kkj
ij Hkkjrh; Hkou ä ds fy, ,d Hkwdaih; lqj{kk i)fr fodflr dhA ;g Hkou ä dk ewY;kadu] feV~Vh vkSj LFky
fo’ks"krkvksa] okLrqf’kYi fMtkbu] lajpukRed ç.kkyh] fuekZ.k rduhd vkSj j[kj[kko xq.koÙkk ds vk/kkj ij
djrh gSA ;g Hkwdaih; lqj{kk lwpdkad vkSj çn’kZu jsfVax çnku djrk gS] t¨ MsYQh fof/k dk mi;¨x djds
lajpukRed vkSj xSj&lajpukRed det¨fj; ä d¨ oxhZÑr djrh gSA bldh Li"Vrk vkSj O;kidrk ds dkj.k
bls NDMA ds RVS çkbej }kjk vuq’kaflr fd;k x;k gSA
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uohure 'k¨/k dk;Z

Hkwdaih; t¨f[ke vkdyu esa Rofjr n`’; tkap (RVS) dh egRoiw.kZ Hkwfedk ij dÃ v/;;u ä us t¨j
fn;k gSA bl fof/k esa Hkou dh ckgjh fo’ks"krkvksa] tSls njkjsa] >qdko vkSj det¨j lajpuk,a ns[kdj rsth ls
t¨f[ke dk vkdyu fd;k tkrk gS] rkfd ;g igpkuk tk lds fd fdu bekjr ä d¨ foLrr̀ fo’ys"k.k dh
t:jr gSA djkfEiful vkSj lg;¨fx; ä (2024) us e’khu yfuZax vkSj SHAP O;k[;kRedrk dk mi;¨x djds
RVS dh fo’ks"krkvksa dk v/;;u fd;k] tcfd vkSax vkSj vU; 'k¨/kdrkZvksa us de ÅapkÃ okyh çcfyr lhesaV
daØhV bekjr ä ij rhu vyx&vyx RVS fof/k; ä dh rqyuk dhA iq#"k¨Ùkek vkSj lg;¨fx; ä (2023) us ,d
fo’ks"k RVS i)fr dh rqyuk foLrr̀ vjs[kh; fo’ys"k.k ls dh] ftlls ijh{k.k ifj.kke ä dh iqf"V gqÃA FEMA

(2020) dh gSaMcqd esa RVS dh rduhdh çfØ;kvksa vkSj pj.k&nj&pj.k dk;Zfof/k dk fooj.k fn;k x;k gSA
dqy feykdj] ;s v/;;u n’kkZrs gSa fd RVS ,d rst+] çkjafHkd vkSj fdQk;rh rjhdk gS] t¨ Hkwdai lqj{kk
fu.kZ; ä esa enn djrk gS] ysfdu blds ifj.kke ä d¨ lVhd cukus ds fy, foLrr̀ fo’ys"k.k vkSj mUur
rduhdh ,dhdj.k dh vko’;drk cuh jgrh gSA

v/;;u {ks= ¼VªkbflVh paMhx<+] e¨gkyh vkSj iapdqyk½

paMhx<+ Hkkjr ds çeq[k 'kgj¨a esa ls ,d gS vkSj vius cqfu;knh <kaps] m|¨x ä vkSj i;ZVu ds fy, çfl)
gSA ;g fgeky;h ÝaVy Q‚YV ds fudV fLFkr g¨us ds dkj.k ges’kk Hkwdai ds [krjs esa jgrk gSA fgeky; FkzLV
ç.kkyh] ftlesa esu lsaVªy FkzLV (MCT), esu ckmaMªh FkzLV (MBT) vkSj fgeky; ÝaVy FkzLV (HFT) 'kkfey
gSa] nqfu;k ds lcls Hkwdaih; :i ls lfØ; VsDV¨fud {ks= ä esa ls ,d ekuh tkrh gSA bl {ks= esa igys Hkh dÃ
cM+s Hkwdai vk pqds gSa] t¨ bl [krjs d¨ lkfcr djrs gSaA paMhx<+ dh Hk©x¨fyd fLFkfr] t¨ HFT ds nf{k.k
esa fgeky; dh rygVh esa fLFkr gS] bls Hkwdai ls xaHkhj {kfr ds fy, laosnu’khy cukrh gSA blds vykok]
ty¨<+ feV~Vh dh ijr ä ds dkj.k rjax ço/kZu (wave amplification) vkSj feV~Vh ds æohdj.k (soil

liquefaction) tSls [krj ä dh laHkkouk Hkh c<+ tkrh gSA c<+rs tula[;k ?kuRo us Hkh 'kgj dh Hkwdaih; {kfr
ds çfr laosnu’khyrk d¨ vkSj vf/kd c<+k fn;k gSA blfy,] lkbV&fof’k"V Hkwdaih; [krjs dk fo’ys"k.k vkSj
mu bekjr ä dh igpku djuk vko’;d gS] t¨ Hkwdai ds n©jku vf/kd uqdlku >sy ldrh gSaA

paMhx<+ fgeky; dh rygVh esa fLFkr gS vkSj 120 oxZ fdeh {ks= esa QSyk gqvk gSA blds Hk©x¨fyd
funZs’kkad yxHkx 30-7333º mÙkj v{kka’k vkSj 76-7794º iwoZ ns’kkarj ij gSaA ;g gfj;k.kk vkSj iatkc dh lhek
ds ikl fLFkr ,d dsaæ 'kkflr çns’k gS vkSj n¨u ä jkT; ä dh la;qDr jkt/kkuh Hkh gSA ;g iapdqyk vkSj e¨gkyh
ls lVk gqvk gS] t¨ iatkc vkSj gfj;k.kk ds çeq[k 'kgj gSa ¼fp= 1½A IS 1893 Hkkx&1 (2016) ds vuqlkj]
paMhx<+ Hkwdaih; {ks=&IV esa vkrk gS] t¨ t¨u&V ds ckn nwljk lcls xaHkhj Hkwdaih; {ks= gSA ;g fgeky;
FkzLV ç.kkyh ds lkFk fLFkr g¨us ds dkj.k vR;f/kd laosnu’khy ekuk tkrk gSA paMhx<+ Q‚YV ij dh xÃ
isy¨lhfLed tkap ls irk pyk gS fd 15oha&16oha 'krkCnh ds n©jku bl {ks= esa n¨ cM+s Hkwdai vk, FksA paMhx<+
vkSj blds vklikl ds {ks= dk Hkwdai [krjk ¼ekufp= 2½ ;g n’kkZrk gS fd 'kgj Hkwdai ls g¨us okyh {kfr
ds çfr vR;f/kd laosnu’khy gSA

{ks=h; dk;Z

dqy 299 Hkou ä ¼179 vkjlhlh vkSj 120 ÃaV&fufeZr½ dk Ng eghus dh vof/k esa loZs{k.k fd;k x;kA
Hkou mi;¨x ds çdkj vkSj mudh lacaf/kr la[;k fp= 3 esa n’kkZÃ xÃ gSA vf/kdka’k Hkou vkoklh; gSa] ftuds
ckn 'kS{kf.kd vkSj okf.kfT;d Hkou ä dk LFkku gSA ÃaV&fuekZ.k esa vkS|¨fxd ;k okf.kfT;d Hkou ä dh la[;k
de gSA ,sls dqN Hkou ä ds fp= ifjf’k"V&1 esa bl 'k¨/k i= ds var esa fp= 18 ls 23 esa fn, x, gSaA
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fp= 1 % VªkbflVh dk ekufp= ¼lz¨r: Pal and Pali [8]½

fp= 2 % {ks= dk Hkwdaih; [krjk {kerk ¼lz¨r : Amateur Seismic Centre [9]½
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fp= 3 % loZs{k.k fd, x, Hkou¨a ds çdkj vkSj la[;k

ifj.kke vkSj ppkZ

fp= 6] 7 vkSj 8 esa 179 çcfyr lhesaV daØhV Hkou ä ij fp= 4 esa of.kZr thou ds fy, [krjukd
ekinaM¨a ds vk/kkj ij foLrr̀ fu"d"kZ çLrqr fd, x, gSaA fp= 6 esa 14 Hkou lfiZy unh ds ry ¼meandering

river bed½ ij fLFkr gSa] 30 esa Åijh eaftysa Hkkjh gSa] 20 esa cM+s vkSj vlqjf{kr iz{ksi ¼unanchored

projections½ gSa] vkSj 21 esa irys LraHk ä ds lkFk [kqys ry gSaA fp= 7 esa] 12 Hkou ä esa ¶y¨fVax d‚ye] 28

esa etcwr che ds lkFk irys LraHk] 24 ¶ySV LySc okyh bekjrsa ¼ftuesa lajpukRed nhokjsa ugha gSa vkSj ftUgsa
mPp t¨f[ke ekudj yky VSx fn;k x;k gS½] 48 Hkou¨a esa ikl dh bekjr ä ls i;kZIr varj dh deh ns[kh
x;h] vkSj 19 Hkou¨a esa Hkkjh iSjkisV nhokjsa ikÃ xÃ gSaA fp= 8 esa] 30 Hkou¨a esa Hkkjh ckydfu;ka] 63 Hkou¨a
esa eafty dh cM+h ÅapkÃ ;k fo’kky dejs] 69 Hkou¨a esa cM+h f[kM+dh dk [kqyk fgLlk ¼t¨ nhokj {ks= dk 50%

ls vf/kd vkPNknu djrs gSa½] vkSj 45 Hkou ä esa vlqjf{kr ikuh dh Vafd;ka gSaA ;s lHkh lajpuk,a NDMA ds
fn’kkfunZs’k ä ds vuqlkj ihys VSx dh Js.kh esa vkrh gSa] vkSj bu Hkou ä esa Hkwdaih; lqj{kk c<+kus gsrq lajpukRed
gLr{ksi dh vko’;drk gSA
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fp= 4 % vkjlhlh Hkou¨a ds fy, RVS loZs{k.k ç’ukoyh2 ¼lz¨r: NDMA] 2020 [2]½
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fp= 5 % ÃaV&fufeZr Hkou¨a ds fy, RVS loZs{k.k ç’ukoyh2 ¼lz¨r: NDMA] 2020 [2]½
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fp= 6 % çcfyr lhesaV daØhV Hkou¨a ds fy, ekunaM 1-1 ls 3-4 ds ifj.kke

fp= 7 % çcfyr lhesaV daØhV Hkou¨a ds fy, ekunaM 3-5 ls 7-2 ds ifj.kke
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fp= 8 % çcfyr lhesaV daØhV Hkou¨a ds fy, ekunaM 7-3 ls 9-2 ds ifj.kke

fp= 9 % ÃaV&fufeZr Hkou¨a ds fy, ekunaM 2-1 ls 3-4 ds ifj.kke
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fp= 10 % ÃaV&fufeZr Hkou¨a ds fy, ekunaM 3-5 ls 4-6 ds ifj.kke

fp= 11 % ÃaV&fufeZr Hkou¨a ds fy, ekunaM 4-7 ls 8-1 ds ifj.kke
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fp= 12 % ÃaV&fufeZr Hkou¨a ds fy, ekunaM 8-3 ls 10-2 ds ifj.kke

fp= 9 ls 12 rd] lHkh 120 ÃaV&fufeZr Hkou ä ds fy, fp= 5 esa mYysf[kr thou ds fy, [krjukd
ekinaM ä ij foLr̀r tkudkjh nh xÃ gSA fp= 9 esa fn[kk;k x;k gS fd 9 Hkou [kjkc fLFkfr esa e©twn vU;
Hkou ä ds ikl fLFkr gSa] 15 Hkou ä esa Åijh eaftysa Hkkjh gSa] 19 esa vlqjf{kr vksojgSax (unanchored

overhangs) gSa vkSj 11 Hkou¨a dk ;¨tuk vuqikr (aspect ratio) 4-0 ls vf/kd gSA fp= 10 ds vuqlkj] 49

Hkou ä esa lrr fyaVy cSaM ugha gSa] 50 esa njokts vkSj f[kM+fd;ka nhokj ds d¨u ä ds ikl gSa] 19 esa e¨Vh nhokjsa
;k iRFkj dh lajpuk,a gSa vkSj 18 Hkou ä esa Åijh eaftysa uhps okyh eafty ä ls T;knk etcwr gSaA

fp= 11 esa crk;k x;k gS fd 10 Hkou ä esa Hkkjh dSafVyhoj ckydfu;ka gSa] 15 esa nhokj ä vkSj Nr ä ds chp
vyxko gS] 28 esa njkjsa gSa] 58 esa vkl&ikl ds Hkou ä ls d¨Ã xSi ugha gS] 13 esa Hkkjh iSjkisV nhokjsa gSa] 11

Hkou <yku okys HkwHkkx ij fLFkr gSa] tcfd 12 dk <yku okys HkwHkkx ls d¨Ã tqM+ko ugha gSA fp= 12 n’kkZrk
gS fd 50 Hkou ä dh Nr ij vlqjf{kr ikuh dh Vafd;ka gSa] 27 esa nhokj ä esa Å/okZ/kj njkjsa gSa] 29 esa fuEu
xq.koÙkk dh fuekZ.k lkexzh dk mi;¨x fd;k x;k gS vkSj 23 Hkou ä esa cM+s dejs vkSj fo’kky f[kM+dh gSa t¨
nhokj {ks= ds 50% ls vf/kd dk vkPNknu djrs gSaA

bu fu"d"kks± ls bu Hkou ä dh Hkwdaih; laosnu’khyrk vkSj lajpukRed det¨fj;ka mtkxj g¨rh gSa]
ftlls Li"V g¨rk gS fd lajpukRed lq/kkj vko’;d gSaA 179 çcfyr lhesaV daØhV Hkou ä esa ls 102 (57-
3%) d¨ yky VSx fn;k x;k gS vkSj Hkwdai laosnu’khyrk ds dkj.k vuqi;¨xh ekuk x;k gS] 40 (22-5%) d¨
ihyk VSx fn;k x;k gS] ftUgsa vLFkk;h mik; ä ;k Hkwdaih; iqu#)kj rduhd¨a ls lqjf{kr cuk;k tk ldrk
gS vkSj 36 (20-2%) d¨ gjk VSx fn;k x;k gS] ftUgsa lqjf{kr ekuk x;k gSA blh rjg] 120 ÃaV&fufeZr Hkou ä
esa ls 91 (75-8%) d¨ yky VSx fn;k x;k gS] 14 (11-7%) d¨ vLFkk;h lq/kkj dh vko’;drk gS] vkSj 15

(12-5%) d¨ lqjf{kr ik;k x;k gSA bu fu"d"kks± d¨ fp= 13 esa n’kkZ;k x;k gSA
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¼d½ çcfyr lhesaV daØhV ¼[k½ ÃaV&fufeZr Hkou
(RCC buildings) (Masonry buildings)

fp= 13 % Hkou¨a dh vafre jsfVax@VSfxax

fp= 14 % RCC Hkou¨a ds fy, yky fp= 15 % RCC Hkou¨a ds fy,
VSx ekinaM ihyk VSx ekinaM

fp= 16 % ÃaV&fufeZr Hkou¨a ds fy, fp= 17 % ÃaV&fufeZr Hkou¨a ds fy,
yky VSx ekinaM ihyk VSx ekinaM
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fp= 4 vkSj 14 ds fo’ys"k.k ls irk pyrk gS
fd yky VSx ds çeq[k dkj.k Hkkjh Åijh eaftysa gSa]
t¨ æO;eku dh vfu;ferrk ls tqM+h g¨rh gSa] irys
d‚ye vkSj etcwr che gSa] t¨ det¨j eafty (soft

storey)  dk ladsr nsrs gSa vkSj lajpukRed nhokj ä
dh deh okyh ¶ySV LySc gSa] ftlls eafty det¨j
g¨ tkrh gSA fiNys Hkwdai¨a esa ;s dkjd Hkou ä dh
foQyrk ds eq[; dkj.k jgs gSa [11] | fp= 4 vkSj
15 ds vuqlkj] ihys VSx ds çeq[k dkj.k cM+s dejs
vkSj ,slh f[kM+fd;ka gSa] ftudk {ks=Qy nhokj ä ds
{ks=Qy dk 50% ;k vf/kd g¨rk gS] vkl&ikl dh
bekjr ä ds chp vi;kZIr varj gS] vkSj Nr ij
vlqjf{kr ikuh dh Vafd;ka gSaA ;s dkjd Hkwdai ds
n©jku lajpukRed {kfr ds eq[; dkj.k jgs gSa
[10]11]A

fp= 5 vkSj 16 ds vuqlkj] ÃaV&fufeZr Hkou ä
esa yky VSx ds dkj.k lrr fyaVy cSaM dh vuqifLFkfr
gS vkSj njokts o f[kM+fd; ä dk nhokj ds d¨u ä ds
ikl g¨uk gSA o"kZ 2001 ds Hkqt esa vk;s Hkwdai esa ;s
dkj.k O;kid {kfr ds fy, ftEesnkj FksA fp= 5

vkSj 17 ds vuqlkj] ÃaV&fufeZr Hkou ä esa ihys VSx
ds dkj.k Hkou ä ds chp vi;kZIr varj] Nr ij
vlqjf{kr ikuh dh Vafd;ka] nhokj¨a esa Å/okZ/kj njkjsa
vkSj de xq.koÙkk okyh fuekZ.k lkexzh gSaA usiky
vkSj Hkqt Hkwdai esa blh rjg dh fuekZ.k dh dfe;ka
{kfr dk dkj.k cuh FkhaA

fu"d"kZ

bl v/;;u ls fuEufyf[kr fu"d"kZ fudkys
x, gSa:

1- Rofjr n’̀; tkap (RVS) Hkwdai laHkkfor
{ks= ä esa Hkou ä dh Hkwdaih; laosnu’khyrk d¨ rsth
vkSj çHkkoh :i ls vkadus dh fof/k gSA

2- 179 çcfyr lhesaV daØhV Hkou¨a esa ls
102 (57-3%) d¨ yky VSx fn;k x;k gS] ;kuh ;s
Hkwdai lqj{kk ds fy, vuqi;¨xh gSaA 40 (22-5%)

d¨ ihyk VSx fn;k x;k gS] ;kuh bUgsa vLFkk;h
mik;¨a ;k ejEer ls lqjf{kr cuk;k tk ldrk gSA

36 (20-2%) d¨ gjk VSx fn;k x;k gS] ;kuh ;s
lqjf{kr vkSj mi;¨x ;¨X; gSaA

3- 120 ÃaV&fufeZr Hkou¨a esa ls 91 (75-8%)

d¨ yky VSx] ;kuh ;s vuqi;¨xh vkSj vlqjf{kr gSaA
14 (11-7%) d¨ ihyk VSx] ;kuh bUgsa ejEer dh
t:jr gSA 15 (12-5%) d¨ gjk VSx] ;kuh ;s Hkwdai
lqj{kk ds nf̀"Vd¨.k ls mi;¨x ;¨X; gSaA

4- çcfyr lhesaV daØhV Hkou ä esa 17% esa
Hkkjh Åijh eaftysa ¼vfu;ferrk½ vkSj 15% esa det¨j
d‚ye&etcwr che dh leL;k ikÃ xÃA

5- çcfyr lhesaV daØhV Hkou¨a esa 35% esa cM+s
dejs ¼laHkkfor ¶y¨fVax d‚ye½ vkSj 38% esa cM+s
njokts o f[kM+dh ds cM+s [kqys LFkku ik, x,A

6- ÃaV&fufeZr Hkou ä esa 41% esa fujarj fyaVy
cSaM~l dh deh Fkh] ftlls nhokjsa det¨j g¨ xÃa]
vkSj 42% esa njokts o f[kM+fd;ka nhokj ds d¨u ä ds
ikl Fkha] ftlls Hkwdai ds n©jku njkjsa vk ldrh gSaA

7- ÃaV&fufeZr Hkou ä esa 44% esa Nr ij
vlqjf{kr ikuh dh Vafd;ka Fkha vkSj 40% esa vkl&ikl
dh lajpukvksa ds chp i;kZIr varj ugha Fkk] ftlls
Hkwdai esa Vdjko dk [krjk c<+ tkrk gSA

;g fu"d"kZ crkrk gS fd e/;e ;k cM+s Hkwdai
ds n©jku vf/kdka’k Hkou det¨j lkfcr g¨ ldrs
gSaA Hkou¨a dh [kjkc fMt+kbu vkSj fuekZ.k esa
okLrqdkj¨a] lajpukRed bathfu;j ä vkSj fuekZrkvksa
ds chp leUo; dh deh lkQ fn[kkÃ nsrh gSA
usiky (2005) vkSj Hkqt (2001) ds Hkwdai¨a esa Hkh
blh rjg dh lajpukRed det¨fj;ka ns[kh xÃ
Fkha] ftlls Hkkjh uqdlku gqvk FkkA blfy,]
lajpukRed lqj{kk lqfuf’pr djus vkSj vkfFkZd
uqdlku d¨ j¨dus ds fy, rRdky lq/kkj dh cgqr
vko’;drk gSA

Hkwdaih; lqj{kk lq/kkj ds fy, mik; (Remedial

Measures)

Hkwdaih; lqj{kk lq/kkj ds fy,] çcfyr lhesaV
daØhV Hkou ä esa det¨j d‚ye&che t¨M+ d¨ etcwr
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fd;k tk ldrk gS vkSj lajpukRed vfu;ferrkvksa d¨ nwj fd;k tk ldrk gS ;k muesa lq/kkj fd;k tk
ldrk gSA ÃaV&feV~Vh ds Hkou ä esa VwVs fyaVy cSaM dh ejEer vkSj ikuh dh Vafd; ä d¨ Nr ij lqjf{kr :i
ls tdM+k tk ldrk gSA u, vkSj e©twnk Hkou ä ds fy, Hkwdaih; fMt+kbu d¨M~l d¨ ykxw fd;k tk ldrk
gS] lkFk gh lajpukRed lq/kkj¨a ds tfj, det¨j fMt+kbu leL;kvksa d¨ nwj fd;k tk ldrk gSA okLrqdkj¨a]
bathfu;j ä vkSj fuekZrkvksa ds chp leUo; ds fy, Li"V fn’kk&funZs’k cuk, tk ldrs gSaA fo’ks"k :i ls ihys
;k yky VSx okys Hkou ä ds fy,A

Hkfo"; ds fy, laHkkouk,a (Possibilities for future)

mHkjrh rduhd ä ds rgr] RVS d¨ Lopkfyr djus gsrq UPV&vk/kkfjr fje¨V lsaflax vkSj xSj&fouk’kdkjh
ewY;kadu fof/k; ä ¼bUÝkjsM] vYVªkl¨fud½ dk mi;¨x fd;k tk ldrk gSA MsVk&vk/kkfjr i)fr esa e’khu
yfuZax e‚My }kjk det¨fj; ä dk iwokZuqeku yxk;k tk ldrk gSA ,d dsaæhÑr RVS o iqulZajpuk MsVkcsl
cuk;k tk ldrk gSA iquZlajpuk j.kuhfr;¨a esa ykxr&ykHk fo’ys"k.k fd;k tk ldrk gSA uÃ lkefxz; ä o
rduhd¨a dh tkap dh tk ldrh gSA uhfr o lkeqnkf;d lgHkkfxrk ds varxZr] 'k¨/k fu"d"kks± d¨ 'kgjh
;¨tuk o Hkou lafgrk esa 'kkfey fd;k tk ldrk gSA

ifjf’k"V (Appendix)

lajpukRed vfu;ferrkvksa okyh dqN bekjr ä dh rLohjsa

bl ifjf’k"V esa dqN Hkou ä ds fp= fn, x, gSa] ftuesa lajpukRed det¨fj;ka fn[kkÃ xÃ gSaA fp= 18

vkSj 19 vi;kZIr LVhy lqn`<hdj.k ¼[kklr©j ij 'kh;j fLVjZIl½ fn[kkrs gSa] ftuesa IS 13920: 2016 ds
vuqlkj Hkwdaij¨/kh fMVsfyax ugha gSA fp= 20 esa paMhx<+ ds dqN Hkou ä d¨ fn[kk;k x;k gS] ftuesa det¨j
d‚ye vkSj Hkkjh LySc o che ç.kkyh ikÃ xÃA buesa ls ,d Hkou gky gh esa fxj pqdk FkkA fp= 21 esa cgqr
yach che LiSu vkSj vi;kZIr xgjkÃ okyh chesa ns[kh xÃaA fp= 22 esa ÃaV ls cuk ,d Hkou fn[kk;k x;k gS]
ftlesa vkjlhlh cSaM ugha gS vkSj fp= 23 esa ¶y¨fVax d‚ye fn[kk, x, gSa] t¨ lajpukRed :i ls det¨j
g¨rs gSa vkSj Hkwdai ds n©jku [krjk iSnk dj ldrs gSaA

fp= 18 % iapdqyk esa fuekZ.kk/khu Hkou fp= 19 % e¨gkyh esa fuekZ.kk/khu bekjr
¼che esa MDVkby fMVsfyax ugha gS vkSj esa d‚ye dh mi;qDr uhao ugha gS vkSj
d‚ye dk vkdkj vko’;d ls de gS½ blesa i;kZIr LVhy fjbuQ¨lZesaV dh deh gSA
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fp= 20 % lsDVj 17, paMhx<+ dk Hkou fp= 21 % paMhx<+ esa ,d cgqeaftyk bekjr

etcwr che ¼LySc½ vkSj det¨j d‚ye ds esa lqjf{kr lhek ls vf/kd yach cheA bruh

dkj.k <g x;kA yach che ¼yxHkx 10 ehVj½ ds fy, bldh

xgjkÃ cgqr de gSA

fp= 22 % e¨gkyh esa ,d fpukÃ Hkou esa fp= 23 % iapdqyk esa ,d vkjlhlh

flYy Lrj ds uhps vkjlhlh (RCC) cSaM cgqeaftyk bekjr esa ¶+y¨fVax d‚yeA

ugha fn;k x;k gSA
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'k¨/k i= esa ç;qDr vaxzsth 'kCn¨a dh lekukFkZd fganh 'kCnkoyh

Alphabetically sorted terminology 
in English 

o.kZekyk vuqØfer fganh 'kCnkoyh 

Cascading disasters J̀a[kykc) vkink,a 
Convergent boundary vfHklfjr ifjlhek 

Earthquake disaster mitigation Hkwdai vkink 'keu 
Earthquake risk Hkwdai t¨f[ke 

Fault line Hkza'k js[kk 
Fragility Curves Hkaxqjrk oØ 
Mass Irregularity Hkkj vfu;ferrk 

Meandering riverbeds ?kqekonkj unh&ry 
Performance modification çn'kZu la'k¨/ku 
Rapid Visual Screening Rofjr Hkwdaih; vkdyu 

Seismic resilience Hkwdaih; yphykiu 
Self-developed approach Lo&fufeZr n`f"Vd¨.k 

Structural Crisis lajpukRed ladV 

lanHkZ

1. Malik, N., Philip, G., Suresh, N. and Virdi, N.S. (2008). Active fault and paleo seismic
investigation: Evidence of a historic earthquake along Chandigarh Fault in the Frontal
Himalayan zone. Himalayan Geology, 29(2): 109-117.

2. National Disaster Management Agency (NDMA) (2020). A primer on rapid visual screening
(RVS) consolidating earthquake safety assessment efforts in India.

3. Joshi, G., Kumar, R. (2010). Preliminary seismic vulnerability assessment of Mussoorie Town,
Uttarakhand (India). Journal of Building Appraisal, 5: 357–368.

4. Puri, N., Jain, A. (2018). Possible seismic hazards in Chandigarh city of North-western India
due to its proximity to Himalayan frontal thrust. Journal of Geophysics Union, 22(5): 485-
506.

5. Bureau of Indian Standards. (2016). IS 1893, Part 1: 2016 Criteria for Earthquake Resistant
Design of Structures - General Provisions and Buildings.

6. Federal Emergency Management Agency (FEMA). (2022).  FEMA 154: Rapid Visual Screening
of Buildings for Potential Seismic Hazards, A Handbook, 2nd ed., CA, USA.

7. Applied Technology Council (ATC). (1988). ATC-21: Rapid Visual Screening of Buildings
for Potential Seismic Hazards: A Handbook, Washington DC, USA.

8. Pal, P. and Pali, L. (2018). Congestion free analysis for emergency vehicles response in tri-
city (Panchkula-Chandigarh-Mohali) using LTE-A. Modelling. Measurement and Control,
91(2): 66-72.



UGC-CARE Listed Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science & Technology, Year: 23, Issue 1, Jan.-Mar. 2025

34 ;wthlh ds;j lwph esa vuqeksfnr 'kks/k tuZy foKku izdk'k, ISSN : 1549-523-X, o"kZ% 23, vad 1, tuojh&ekpZ 2025

9. Amateur Seismic Centre. (2006). Global Seismic Hazard Assessment Program. https://asc-
india.org/maps/hazard/haz-cdh.htm. Accessed on 31.10.2024.

10. Karasin, I.B., Bakir, D., Ulker, M., Ali, E.U. (2017). The structural damages after Nepal
earthquakes. IOSR Journal of Engineering, 7(6): 45-54.

11. Agarwal, P., Thakkar, S. K. and Dubey, R. N. (2002). Seismic performance of reinforced
concrete buildings during Bhuj earthquake of January 26, 2001. ISET Journal of Earthquake
Technology, 39(3): 195-217.

12. Bureau of Indian Standards. (2009). IS 13935: 2009 Seismic Evaluation, Repair and
Strengthening of Masonry Buildings– Guidelines.

13. Murty, C.V.R., Rai, D., Kumar, H., Mitra, K., Bose,A., Kaushik, H., Jaiswal, A., Ramancharla,
P. (2012). Methodology for documenting housing typologies in the moderate-severe seismic
zones of India, Report of the Pilot Study. Building Materials and Technology Promotion Council,
Ministry of Urban Development and Poverty Alleviation, New Delhi.

14. Karampinis, I., Iliadis, L., & Karabinis, A. (2024). Rapid Visual Screening Feature Importance
for Seismic Vulnerability Ranking via Machine Learning and SHAP Values. Applied
Sciences, 14(6), 2609. https://doi.org/10.3390/app14062609.

15. Aung, M. M. A. and Aye, M. N. (2021). Seismic Safety Assessment of Existing Low-rise RC
Buildings with Rapid Visual Screenings and Preliminary Evaluation Methods. ASEAN Journal
of Science & Technology for Development, Vol. 38, No. 1, 29 – 36.

16. Purushothama, C., Mucedero, G., Perrone, D. and Monteiro, R. (2023). Evaluation of Rapid
Visual Screening Assessment of Existing Buildings Using Nonlinear Numerical Analysis.
Journal of Building Engineering, Vol. 76, 1 October, 107110.

17. Rapid Visual Screening of Buildings for Potential Seismic Hazards U.S. Federal Emergency
Management Agency (FEMA) (2020, Third Edition).


