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IRT & IR ANT H B B 99 W & AU ARA AR IR =lel &1 car b
BHIROT b HT Wl AR I1 &A1 2 | Joil 9 9¢ I8 R & DR 9 & H qe] G H 5
ARG BT 9707 o 7 | U9 H g9 9IA! B YHU GRETT B S TNl 2, Mk AR B A qars
ST e 31R MR JHA B1 B (BT ST A | §9 eFTT & d8d dSNe & H ol 179 yaferd
Arie ®epic (RCC) 9as! 3R 120 ST | & 9aAl BT YHU—dadl b fdhar 1 | waferd e
Hhlc 9ai B S H g T fE 102 997 (57.3%) DU B gfte | JRfda T8 § | 40 Wad
(22.5%) V4 2, {572 oI GuR a1 TR & 918 SYINT & A 911 S Fhdl 8 | daet 36 I
(20.2%) & qRI A GRIET UIY Y | G 3R, §¢ A a9 120 Wa+ H F 91 9T (75.8%) by
JReT @l g | argugad 21 14 999 (11.7%) W § o) 79 a1 sRemfl GuR &) S*evd &,
Safd % 15 989 (12.5%) T 8 YRIET U TV | 9 ATdher H W< BT 2 {d i ga=

U & Ui Fageiiel 8 | SAfIy qRA STn] haH SOTdhR 59 Hal &l ARFA, Holgel—ahRol, AT
YAMHIYT BRAT AP & dlfch Aids H 81 dTel Yebul A SH—ATe B &l BT AT T b |

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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Y B AT HAT

fRATed &1 fddwr wRAR &R PR ©ici & cavd | 8o 7, R dsnre & # 3=
YU SR I97 83T 2 | Ig &3 Ugel 1 1897 BT RIGRT YU, 1905 BT HITST by, 1934 B
fER—UTe &Y 3R 1950 BT 3H YHY I I YHUl HT AT IR IHT © iR wfasy § ff
[ITRIRIRI Y &I [T 2 | BT & gui 3 I8l 1991 BT Il U, 1999 BT ITRBRI by
3R 2005 BT RN 9&HY S YU I 3 T | fHel g3 4y &1 R H, AR o= WY
IR JHEE BT HRUT a9 Fhal o | AOHR o 91 SO feomes & a4 &, 8k
YHU—UfRIE 70T o=l B SFHEHAT & B giewd 81l 8 | $fory, 39 &5 # 9ai

YHUT FAGTIETT BT JATheA TP |
@Rd gea w4 &1 aiR<ad

ARA BT 65% &3 Fegd § TR qhUlI SIcdhl & TR ¥ &, S8l bs ¥R BIC YHul d§ A1
AU 81 b © | SABT G BRI W—IINTd (0T SedhIor 8, RTaH SRaAdd Aol B
g Waq Aol BI Gfaar B1 graffedr &1 Sl 8, R ool youi § wa-i &1 yaei= ©re
RET 2 | SAfo, ARl 9aHl BT &Y JRE AR JHAM B GG BT AT ST’l 81 T & |
YHUR SIChl & U ARG DI FAgTeNed &I AMHad IR WRI IR [HAT A1 AT & (5
JTUGT Y& UTEahRoT, 2020):

« @RI I W (RVS) — 391 Tl T & 2T faciid gRT YU SIIRIH BT @Rel

T |
o [IRId S eI — WRAAAD 3R IR—AREAIHS Teh] bl [awgd FRIE |

« WG AETHAS oD — BB TR & ATl SIRaH fagelyo |

o O JETHS qe—ihd — e dheilh! Jedic |

S99 3T H YHU—Yd IRT I Sid (RVS) BT FENTE IR MAUTH & & H o1 fhar T
2, Sl wae fafor AR, fefor geR, aRgRied fRmdarelt iR o & T9Rar & Had! & Jedid
FRAT 2| I A Il B 3T & G i 3R YA9ER & ol wreifiear <F § #88 ol
g difds YU ATierdT B 9/ o | AR SRIH &F fhar 51 | |

@fa g¥a w4 (RVS) Frfafaa fofal § wsre @1 9@ar 2:
o Al B P YAOGR ATTLIHARI BT Ml |
* 3T ¥ IO BT A |
* YPY &ffcr 3R BI JHTEl BT &Y bl |
s YDPU & d1G Ja+ GRE b Bl Aol |

o 11, HURY SRR 3R YA Arqegaarsli § eI |
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U, e FAR UG ST oY AR, “FENTE (ST MRa) &5 H $ARG! @ IRd I Wi 3R YHT L.

RVS fafe U1 S&1a & HROT Agayu] AEHS R &1 Yga™ & 4 §ed sl o
AR YHU IAF H Y I FAEAT B g9d Bl 3 |

e e
(i) 3= Q9§ @RT g Wi (RVS) &1 SWART

W JMUTddTeld €ed Yoidl (Federal Emergency Management Agency (FEMA)) @&
feentqer, ST FEMA 178 (1992), FEMA 310 (1998), 3R FEMA 154 (2005, 2015), &4
SR Fedia iR 9o gare R dfad & | HfAd FEMA 154 89& % HAZUS Ugf amenia
GRAATHS SIRIH FHR, AT ash (Fragility curve) 3R 31 YU fSSIe A WA © | SKAIge
I IO e BT SUANT HRAT © | 2007 H FAed METU Ugfd, 1999 & §o49 Y&y
@ bl W ARG B, Sidih U 7 Boll ANTH—AERT RVS Ufhar s &1 2, S wadl
@1 &fcr AR F afipd Bl & | AT <2l o7 R odg SIReH iR ARe- s ol &
AR RVS Ugfadl # Felegd o g9Tdl Yy SIREA ATl iR I\ gHked fdar 7 |

(i) FRT d RVS

IR NS SR, 498 (2004) -1 U@ YHUA SIRaT WpINT dgfa [Aafyd @, ot
FEMA 2002 & 319R & 3R wR uRRIf & fofg sraferd & | I8 1S 1893 & @R fied)
o R, 799 IHR IR qHU FIRGH B AHA BRAT & | $AH AHG 999 THRI & oy 99
R fag 77 € R afd & g™ & fory ifiRad g e ¢ &1 IS 13935 (2004) 1 9RA #
yaferd e dpic 3R se—Fffa el & v ve @Rd g3a S (RVS) TS U &1, S a1
& FFEAY, PO ddAIe IR FRETHS faRIvdTel WR SRR 2, offdhd $9H PIs TR a8l (e
TAT B | Hadl UgAHI TS HAGIRGT & fawga Heaied & RieiRer & 18 8 | R denfie
WRIE, MR F yaferd dHe dsbic (RCC) 9adl & folt U @Rd g9 Wi (RVS) UG
IR @1 | I8 ol @ METU faff 3iR S¥igel YU AR Wl WR ARG & AR fUoe yaul
A g JHAE & FiRFDHT fagerver W R FRdl 8, @NaR 2001 @ Yo B9 & 915 | 349
I d I8 AeHSEE 3R SHD AU 6,500 91 BT FqaeTor fhar wam, s &afd &1 Go
(@18 JHAM Te1) W G5 (I IRE FIRT AT /) T Ui AR # qfigpa fobar | fHHior |l
T drenfire daels aRyg, smary Ud w8e) AHed #Teld, MRA WR&GR (Building Materials and
Technology Promotion Council (BMTPC), Ministry of Housing & Urban Affairs, Government
of India) (1. 1. 1. IR, T 3R 1) 7 YHY & 3P WX dlel &1F D ATUD FAe0T b IR
IR IRAR ¥a-i & ol T Ul Rl Ugfd f[Aaad &1 | I8 91 &7 qoidd, e iR wrd
fareryarast, arRgRien feSTTe, WREAHS UITell, FHToT daeiie IR IEREG YU & AR W)
PN & | I8 DU GRETT YADID AR UGe ST Y™ &Rl &, Sl Sebl fAfd &1 IudnT axeb
TRAAAD IR IR—FAATHD BRI D GAHd PRl & | TADI TCAT AR SATIDRAT & HRYT
S NDMA & RVS WgHR §RT 2ifd fawam am 2 |
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Jdiqaa e &t

YHUT SIRIH AThe H @RI eI 19 (RVS) BT A8yl YHHT R Py AT 7 IR
fear 21 59 A & wag &7 el faRivanel, O SRR, FHa 3R HAGIR AN q@DHR ol
SIRIH BT ATher fdbam SIrar &, difd I8 ygdT o W & fb= sARal o fawgd fazeiyor &1
TR B | I 3R FEAdifiili (2024) 7 #7 AT 3R SHAP SIR&ITH ST BT STANT R
RVS &7 faRryarsii &7 3 o, Siafds i 3iiR 31 eNEahdiadl 1 HH $Hdrg diell Jdierd dHe
BT ARG TR I fT—3FT RVS At &1 Gerem 1 | JOuRTT 3R FeAIi (2023) 7 U
faRry RVS ugfr @ Jor faRga sy fageryor | &, RSy qRleror uRomat @ gfie g8 | FEMA
(2020) @I FSgH W RVS Bl Thilap! Afsharsi iR aRv—ax—=RoT BRI &1 fJaxor fear a2 |
@l fHeraR, A Feggd <2d € fb RVS Ush ddl, IR AR SR a¥ier €, S gy gRel
ol # A7 wRar €, «ifbd gdd uRomHEl @ FES T @ forg favga fageryor ik =i

Th-ITPT TDHIDBRIT DI JTAIIDhl g1 ¥&dT 2 |
IRIT &aF (STl 9T, AErdl IR yagdn)

ISNTE ART & THRT WeR1 A W U © AR U+ R g, SeRT R Ried & forg ufig
2 | 2 Aol wed Wiee @ fMde Red 8 & RO g9 &Y & Wk ¥ 5T 2 | e ore
ToTel), fORTH 39 dgal o’ke (MCT), 39 aISs! o< (MBT) 31X fR91erd hed 9Re (HFT) omfid
g, 3 & 9 @I wU A Gfhd oG a3 # W UHh A O 2 | 9 &9 H ugel W) 38
TS 9HY 3 Y &, Sl 3 TR Bl AT B & | TSN Bl Wrmiferes Refd, St HFT & <faror
§ fEarerd @ dasd] | Red 2, 39 4ou 9 TR &fd & fory daeeiia a9l 21 59 3rera,
STelle fACET @1 WAl & $HRY TR Ua€ (wave amplification) IR AT & SdI@ROT (soil
liquefaction) ST AR &1 FHIGT W 9¢ I 2 | 9&d oA gcd -1 A1 e B qHug &fd
@ U HdeTeierdr ol SR ¥ gg1 foam 8 | gafory, wge—fafire Yo Wer &1 fageyor sk
I GHRGI BT UBAM BRAT aID 8, S YU b QR AP JHATT SieT Febell © |

TSNTg f2nTer @) dored! # Rerd 2 &R 120 &t f5f &3 3 oo g 2| s9& Wiifors
=T T 30.7333° IR MM iR 76.7794° Yd SRR WR & | I8 SRATOM AR USTd @t 7
& I RId T B oMRIT TS 7 SR Q1 TR Bl A It W 7§ | I8 dadgelt 3R ATl
A HeT B3N &, W11 Uold iR RAwn & wigg orex 2 (R 1) 1 1S 1893 9RT—1 (2016) & 4R,
FERTG YHURT &F—IV H 37T 8, Sl -V & 915 gOxT 9 TR qHug &5 8| I8 e
IRT TUITeAl & A1 RIA B & HROT 1A Hda-Teiiedl AT STl & | TeNTg hiee W @l Ty
UAAIRA® STia 9 gar Iell & o 15d91—1671 o] & R 39 &5 H a1 g3 &Y MY I | SIS
AR SHD AU & & BT YHU T (A 2) I8 Seiar & & oex &y ¥ 8 arell &fa
& T e el 2|

a4 &srd

Ht 299 WA (179 ARARA 3R 120 Sc—AHA) &1 68 AW D1 3@fdy # Fderor fHar 1 |
a9 STANT & ThR AR S0 Hdfed e fort 3 # guig 78 2| Mfwier 9ad mariy €, Rea
q1e NefOrd IR afoTiRre wa=i &1 X9 & | Se—ior # sienfie a1 arftife wami @) dwe
FH 2| V0 F{o e & o uRRe—1 ¥ 359 oy 3 & 3fd A o 18 9 23 # fIg MU F|
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@ AR IR Ha HHAGAR AIfId 81 Ahd
g1 W @ wRe fewsd ok fmfor
IRIHRI, TS SollRRI AR AT
& 9 I B FH AW e Il 2

9 3reggd W ffeiRaa ey el
T T

1. ORT g3 W™ (RVS) YU HHIad
g3l H Il B qHUT FAaTRieAdT B doil
3R gl ®U W 37 @ fafdy |

2. 179 yafera Wi¥e dwle wadi § 9
102 (57.3%) @Y ored 27 fom T 8, I 3
YU gRAT & forg srquarfl €| 40 (22.5%)
B drem S fear a2, I 5% oremd
Ul A7 AR W GRIT 9T S W © |

AT (2005) AR ST (2001) & @i H
3 dRE B AREAIHSD HHGIRAT T TS
off, fTgd ¥Rl JHA BAT AT| gAY,
FEATHS gReT gAREad w iR anriid
TIHA B AP B oIy bl IR BT 984
SR B |

U GR&AT YIR $ ¢ SUT (Remedial
Measures)

YHUR GRET GUR & forg, mafera die
PHeHIC AT H HAGIR DITH—GH SiIg B ASIgd
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far S Faar & &R EREEd s afiaanstt @ ) fHar S waar § a1 S g fear o
AHAT B | Sc—THedl & wadl 3 ¢ fofea d€ @1 w7 IR Ut @ Sfdhal &1 va W gRiEa wu
A THST I FHhdT & | Y AR AR 9ai & oy aura f$rsT died &1 ar fBar S dadr
2, A1 Bl AREAIHD GURI & SINY HAGR [STIS FHRAS DI §R (AT S Fahall 2 | IRGDRI,
golfRRI 3R iRl & 9 99=ag & fog e feen—fder s o 9ad & | a9y 9 3 gl
T AT ST dTel a1 & forg |

qfqsy & foIy GHIGATY (Possibilities for future)

IRl bl B e, RVS Bl werernford dr gg UPV—3TRd RATe IR 3R IR—f=merey
Heaid faffal (S9pRS, TegAIf®) BT SUANT fhar S AdhdT B | Ser—mRa ugf # weie
AT Hied gRT HHSIRAT BT YA oWl ST FahdT 8 | Uh daldhd RVS G JAiRadT See™
AT ST HhaT & | GrsiRaT UHIRRN # ANTd—atrd faetyor fbar S daar 2 | 75 ami @
THADI B Sd B S Fahell © | AT T ARG G & 3idia, o fsest &1 e
AT g 9o dfear § enfAe fhar S dahdr € |

gRRT< (Appendix)
HEAHS AfAfadaren arell 8 sARdl d1 aER

9 uRRe § o wadl & o faw 1y €, R et saenRan fewrs 78 €| o 18
3R 19 i el Yoo (@R R ¥R Redwd) e € 599 1S 13920: 2016 @&
IFAR YR fEfeiT 721 21 o 20 # I<SiTe & §B wadl &1 e 8, RFH FHR
HieH AR AR I T 9 JoTell U1$ TS | 399 W US Wae g1e & # AR gar o7 | o 21 # 9ga
S 9 W SR St TERig arell I <t S | o 22 # € 9 9 ue wad R ma g,
ot SRR S T2 7 ok fm 23 # waifeT Hiem fewmg 1Y €, S HaTeTs w0 | FHAR
BT & 3R &Y B IR WaRT UST B Fhd ¢ |

a3 18 : yagqaer 4 FEfomels waq = 19 : WAerel § FEforee sARa
(1 ¥ sqcrsa fefoT 4 @ @k H PicM $1 Suygad ia 78 2 &
PIcTH BT ATHR ATTAD A HH B) T i W a Rserdde o &4 2|
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o9 20 : Adex 17, 9SG BT WA+ fom 21 - 93F1e ¥t sgHIAT SWRA

Aolqd 411 (¥F19) IR 9eiR i & gidra A 4 e dd dv1) sah

SR ST AT | @dl 19 (T 10 MeR) & forv sad)
TENTS 9gd B9 2 |

o 22 : Ml ¥ e S waw A faa 23 : dagdl § TS AR
Rieat ' @& A sl (RCC) d's ggHforar sARAT § gAIfST HicH |
T8 fear mar 2
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e g A ugad AU gkl B gHrHRie fEd) rerac]

Alphabetically sorted terminolo ToTaTET EF\'EF&H ;.
i inyEnglish ® Rl v
Cascading disasters P NICERSIREN
Convergent boundary JIAART URAHAT
Earthquake disaster mitigation YU IMTUST IET
Earthquake risk U SR
Fault line 9T T
Fragility Curves HIRAT dh
Mass Irregularity AR AT
Meandering riverbeds HATIGR Tal—dd
Performance modification PN BRI
Rapid Visual Screening TIRT YHUII 3MThel
Seismic resilience YhUIg Tl
Self-developed approach T—ffHa ?ﬁ&tﬁw
Structural Crisis HRAAHD AhC
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