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Figure 1 @DGAII@TNLION L] (AWM 6)SLESIENN b BRI 0T
GVoM: Earthquake Tips: Learning Earthquake Design and Construction, ITK-BMTPC
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Figure 2 @MU B)2lRIMo, nB(nl10F 2015
GVOM: Training of Masons on Hazard-Resistant Construction, NDMA
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(290N T0NIS) DAUDDL] )l lXTVMNOTDE M0 612/ 103)/16RI66))5363
ROCOMRYo @) (aIGRUIEIDOD)  RUITBIDINTV(DENDTN@Y0  (geology)
@000 12/l T6)0. O UUD@YES GUUDEIT b UT ) BN TID) GIIDTT
@0HBIBS 1210617 (DBInNPENOD TN al@lny@]2) 6)2@dmvej] @U@
(V6103 (Modified Mercalli Intensity Scale) (nldhI@0 | (MY2/la /106D
"GURYDLIOODDY )M TIM@Yo Xl M2/ I/l ND "2 fp@En
U1IMovvo" aM@ 16XMAYRDIET).

BY 5 DoN6BRUD

8> M DDoNEBBOE (nIWIMDIWY0 2] 0|2/ I0 ks))my
1. (/L0 e D@ 0I6BBUD ( Primary wave)

2.3/l @@006B30d ( Secondary wave)

3. (L] Do EBBUD ( Surface wave)

(12102 DOoEBBG0  BDI®  D@onEIEE 0 B2 b6))656 108
b ST TVErRUD B IND A f)ANITB Af)IDIOB (2 DA DDoNETZD
821265 Hnid TRION 12YOS MV6RUD HEYITY. (DD > DDoNIEBBUD
(adBY et (BO B MImyo @BBfo A fO8(GHWpo BATRY6S
Ol oI B @BE 0 ~f)OOYHLYo 62/ )TN, DLW L)
QD  (BIUD (UIOE o JFIBOWBIG YOS )OS TV 66)ITD
& L 1YY, (2 I2L0D 1> @0 NEBBADLS) CLRYHo IO TDRIOY DB ~f)OMD)IN
@026 BLNDIW DOoBBND . DU DE) 6110 A IBIBOVETEE 2L 6S
DADED MV 56200 & LYt @Y563,. 82 10Y6S HSEVIOW )V 2]
alOTB2MD  Ma2W O  B30) (aJWID  @PoN2IaT Blo]w
@003 B2 lwyes Ol loaiomleyes 22(®o
V612U TB6)) MLRIED  (aDRIDOoNEBBRAD .(aIILOD > DDoEBBE, )0
B @oeBRE)0 iRl B1rIt&)2IWT] (ad® Nat B0 |2/
(A IDRIDONETBAD  @Jaloln ()M a0 U000 T




1.2. (52 (TVIOWS (D)0 G2 6)LI6 (B (Seismic zones)

MY, BIMIGSRIW, HIMING DaNIMMEBOM M0 UL lO®IM) BINo, Q)
£)2l0)IRIEBBUE )M @RSEER)AN  HABEALI-EBIMIGISAIRM G160
QUSHN-aIS16MINMT @M@ 1@ 12106 ) MUOTD) | E)aIQYMD).

AWML 606G MARICOM®Yo BYNGERUDINMIMAIEAIY (UIMIOMIEERUS
MLlo 6060 MNLIOMo NIMIDEONIW BIEMICERUE DEMRIEINIIMSBS
MLOW O QSO0 @ 1H6)0. QUOOFSNE 29l) @ON6B1RUB
©®1012401QM@ 1M &0} MY lE: BlalSo @RI, al}@QLH0el
@) alRIMEEREYAS OIS COMIMMIMIE 2] OMmie® AW G
MLOWIMI BRRULIGUE @OLOAUD EIOMVM 1L BTV DHEIW] (seismic zones)
neZlal@leanam). BYNBERUIMIDDDY 12130,
0OMMICRINSHESIEMIBMURN0  (seismotectonics), PIRIOOD)  BYLMUEBRES
301230 HRSIO@B @R EMSIM@ INMINVE 2] 0211800 M Ml s:
3)lS68RU3 al@ 10K 1H000)6NS.

IS: 1893 (Part 1)- 2002 (aldHOOMBS DHAMIMB EOMVMI L BlalSo IBLEIDT
VMY 1B GTLIAMELBNS 63(0) (LN MIE-@121eRBE 2 1Mo M@BH:IM). Ii,
I, v, Vv ag)mIearsem moel aemumylds Gruoemsud nmy@1enes (@alSo 1
HI6MYby).
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BMTPC : Vulnerability Atlas - 3rd Edition : Peer Group, MoHUA, GOI; Map is Based on digitised data of SOI; Seismic Zones of India Map IS 1893 (Part |): 2002, BIS; Earthquake Epicentre from IMD;
Seismotectonic Atlas of India and its Environs, GSI; Houses/Population as per Census 2011; *Houses including vacant & locked houses. Disclaimer: The maps are solely for thematic presentation.

)nl/So 1 N0) leel 6767(71)”}{700:6’2762/2/‘522‘}0 (DI (56> (121681383 )0
GOV Vulnerability Atlas of India, Third Edition 2019, BMTPC



03 0e168B8108 DI 13 MocN12] (AIWIM BB (MUEBRU3

HEO0M 0613  PDMINUHILIQWBNITE  MVICOUGMIQ  @PMAUW]
@)aleIM6BRU3 Mm@  al@lMVEIGRUWEERS Ao  9AMBIW1S)eNS.
189700  1950MA1SNER88 53 (UBH HeIsniled moel el
@) HMUGBRUE  (Great Earthquakes) (M>8) (VoGO 1H6IH@YENZOQ]. 2001
2mMNUEIYNG3 RO 6Ll @EleRo (M 7.7) 2005 GBH5HESIENIO 13
HRI010L1  MIMIANNINIIEIMSIOM0 (M 7.6) DEMRIQ B)alRIMEBRU3
Aleil@ movemoam A2, HOMIG3 Mo 12 (aIWIM B2lLIMEeBRU3
)alSo 1-08 GEU SIS NS,

1.3, GHOBOMIOL! BT (VIS0 BINF TVoRNIEBBS)o

GHOB0 MEUIDOQYo GTVOMNG Il @RIOAUD A1MDIQ @M (TVOWIMO
GOEURIW LRI (Moderate Damage Risk Zone) (MSK VII) uol@] 6)21Q30M.
CHOBOM M0 AU MFI@eN@M M0 97.99 % GVIEM 11I-B13o 2.01 % GIVLIANG II-
elo &Ude]S 1@ 1H6M).

BHOBOM M3 HNMRIW BB BYHMIERS T3 OW@M GO T3 DMN}HUIBMI
MuIOmIBMO Moo Mo 12f1g1al.  ag)MI@IMOLRo ME® GCOeUAIW®d
9U36)a]S)MM DaNIIHSWIHLI LIOOTRE @3 1993 @3 DENBOIQ BYdhMIo BD)aldS
@RUBHUE VI BN,  CHOBOD MO  LISMEQ M1 1H60MND)
(aJWIMDIYo BYDI6BREY0 METIAULUMNEHSINIAM). CLHOBOM O3 H)alOYOo
QeRRAID @MW (BoUREAGILIGENS MIMIWL0 N3O W 1SIeNS.
9B 6alOIWI@ , MSMAIWI@ , MOUINANY etc. @OORABIMNE  EOMN
BINUDIBHOM T DEMBIHM aB@®) MIQNJo OO0 BIEENILINIQ) (BoUd
GQEURIBE 1B (aldBMIMEBBRUE MV 0 1H6)M)-

CHOBOM MO BB MIR1BHeM Mo 1WIMEBRU3

RQBHM MR 1eHemMOm MO BHO8BOM @3 MW MoNilWoMmesRy3
(OGO 1HNMY. 1IN }EOOTQI0 602 lW1anRIQo  IMD
M@ leHem BB(MB6BRU3 , ANNW 2el eeNIBRM IV GD6ULIGSE6)e]
M@ 1eHem MoNNWIMEBBRUE , BB BDA LRINV® alOM CHMBOD 1630
o3 1eel  ollafl M@lEUem  Bdh(Bo, MIHEM@  OHAVMOQ  GaNIM
mINIGnI8E] IS MSIHE ] GaldQlaldn MI@IHHEM  Gdh(MBo  af)M U
©B2aNMEMEBRSI6M. GUOEUM 12y NIAUMEERE1Td M 1Mo AMMUIRINE:IM®) 4 M
MBS0 O NUOIBE BYHMIERUE USOD 02y AI(@AIEN) BRSION
HIIOMIW] MoeN121IB8M. OMS)M:6N30 (1998), (USHNIGATUD (1994),
EDDVINGAIS (2000, 2001) @ 1@YOUMADRODD M1MYo HDENAIS 1IN 150 km
@RH:6)21 (2001) af)MIOU@IAT) @M. HOAUD @I aBQOo @ OUD BS 1) 2000-
@3 DOINCUSWIT 9ANBIWMIEN). BHISWo NSO ], MIURE. aldLIHNIS,
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oSeeR1Q Zalsud OUBaASIN DY GLHOSBO 1RI06M IS GBI
MO QBB O)

CHOBOMITE alfl @alPIMEBRSYNE0W 210 (MDEEH: 180 ©eVOY 1L
GOGUMHBIRS LIBLD MPIo £ 161010 af)Pal®) (UGH L6218 1@3 Mo 1o
QO(@@I6N) HIOMINIW] EGREUIMaN Mo B 12f) 6)NU21SIBSM) (well documented).
alfl  GIMMIGHEIT3 MIMYo  GUREE @M @RS IMNIMEIO @3
2@ (@alEDIOo @RSIOM  EHILIMDY (MoBRN1aJ@NAI® (1950M) GUdaHo)
RN BPNHOEMBRNS  af)dNo  aRlHEBU00 60  @YEN  (KSCSTE,  2007).
MUoMNIMOD MO alfl BINEERE1LI0W] BRGS0 MONGHO BYHMIEBRS)0
@OUMONNS  EEMEIEMSBNIUE SO, M<2.0) GMEIY 2lRIMEEBRSYo
GO SIO QS 1eNs. EDO0)(00 () (d B>MUMEBBUBH)
MA1221008WYEREOS MOS8  AIMIWeAMMB:EINO]  (lineaments)
MUORIMOANIMWI@O®  (spatial)  ENINWMETS.  GHOBOM T3 HF 1O 20
NUBaUEBRUBLMBS @3 B30} (lWIM BYddMIo Mo 1M 12 (W MMo6NI@ 2000-03
HDOINCUSWITE (5 M) @OWIMIM). @A TLLRHNH0 MPlo  (MVIODIW
CHSInlIS)HEBI  MOEMEBRERI MDD  @RSYOM ORI GOS0 (03
DEMRIWIMOW] Aflnuo rI12]15al.
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@ELAIWo- 2
E1HMIOM1©3 O HHS1S6BRUBHN) af)D MoENIHHNHIM)?

B0) H1SHNNN)/ ONIWH) af)SIOM) HHSIMD B0 GRGLIIAla))
BMIBE). BOQO allSla)) HSWICMIIUE @M T3 630868BU3/ @0UEBRUZ
(@I HHSIM@Yo @O B3OQo MMT@ AGY @OQo MO NUidallenMmyo
I6MI0. MO MEM@IEN BID | HILNHE TVAQDMI0 TV 1HNIMMD).

=

ey,
L7 AT o7
L 77K 7 ’
AL 7 LA\ T

LA T FLTLN ST
B s ety
'I//I@l,/‘/;".‘.,,':
/A ':,,;;"4’

Figure 4 £)61WnH T 1S QY CMUIVE DENBISINM 6398368307
GUTVO@M: An Earthquake Preparedness Guide: A Ready Reckoner for Home Dwellers, NDMA

OO0 2lRIMEBRUE MIR1eH 0@ MEHE @ 1EURTMAN0 AloeNINAIQ
2lPIMEBRU3 30MNaf) Gal@moen) Y Moo BaAlOA]SIMM af)(M HI6MIo.
@@ M3 @ 10U TN RloeNINMIW ENILIEBRUE (forces) BN 1QIOS Oal@ (A
1081813 @MYEAIAQIS)o.

R 1WIOS Dal@ IAIOD M) MHE @3 MI@EN LM S-S 1S68R 1@ DO
ENIDANIENIAIEERUE AURRMY0 SalMOIANIW  (alaNEBREI6N) aR@da{1H630M .
rLOWIEM MO 1M Q@3 B0} OH-S SO IMEN B0 LloNINIW ] RN W CRIHS)
GalddhI(M). D BIM0 BHEMBRIBE IQWIAT af)2I0 )dhS 1SEBREB)0 “RISMIIEMIW]
QalH@M OalQEOS)MND.  af)MIT  @PoNEBRU3  HEN3VNUGMUIUS
6)HS1SEERS 103 10U TMMIQ  6NILIBRUE (UG HNM). OO} MLlo
DEMIBIM N006BRS 1GRILNBS 2lPIM6B1RU3 Qa0 186M@ 1Mo
ODHSISOM MO RISMBE]  (ACDId  @ald@3a]M  @ROUUdIAI6N).
S SO MO @RI, M1@EeM @1, M@ENIEM AUMPLOUE g1,
RS 1GRILNBS  ORI2f100  OUBOHNIBSIMDM M) al@i0D6)L18: 10
OHSISOM T8 NB8BLeNHB)o  MOOAIQW  MIDMAYEBREB)o  HENBIE:INIING
VO QNS

vy

Figure 5 6)c65 S 1SN 1CM(@F () U BOTDI1H6)01M 612121681308
GUMVoM: An Earthquake Preparedness Guide: A Ready Reckoner for Home Dwellers, NDMA
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@ROEIBIMMEN OO0 2IRIMEERS T3 @RMIBNNSIM  MNILIGRES
6)alOENHEWI  @ROUCR@I 1B @YRIOMOo LI ED 1B HBQI
6)al@m Mo 1WOMEBRU3 6)B5 1M 1@@moem@m 103 @MU 0
o036l W @1H06Mo.  OdhSls MIBGmoem  GAUSWIME  af)SIHeM
DB BN BB @y (Lo 2f1@1H6)0 B)BMlo ?D)RIMYENBOEHIM
BchS)nlIS}HBOS aBQHEN2 121 H-U3.

2.1. B MVAROD)) 6)&S1SOMICMOT  (nl UG TH6)0M
/101w enueleanvd

MVOWIMEM @OOUMINITE 630 IS ISOM TS (A IOUMBOY 180N NILIEERUE
MOYOIOBBaH6M 6NILINNO (gravity loads) QMO ULINI0 (wind load) @M.
MOYOIOB[BaH6M NILIEBRUS (BRMIQD), H)BS IS IMEOT) AI(AIQ BIDO
@AY WAL  GRIOAU)  (dead load), OBHSISOMIOR  GBROBHBOSW)0
rLOWMMIDUN N HEIOSWIo BIMo @RLONID ERINT GRIOAD (live load) a1
MPlo  9AMBIMIMD)  LloNINIW]  IBPIS}0  HIQINOO  enIrIeeRU3
O U INAIYAIET) 6)HS SO @3 (CUBDYD 1H630MM).

2 R

Figure 6 (39(06B)383)6)S (TV612L9(0n/I(0)
GUTVo@V: Training of Masons on Hazard-Resistant Construction, NDMA

DOUDHN) aN0OD, BN MVAQDD IO 6)dHISIO 1@ 1HNIM 6NILIEERUS
35S | OHS SO EUOU1B630M):

S20U0(0)] 6NnILI6eR U3 (Inertia Forces)

mMerud Mol &) eumiled  Mo3HBHQISEMAT)
V8030 1863, HAIASM) UMY Al}NER]S) MEMIS) 21LN12J0M@B af)10)
Mo 18607 MEERBAS V@I MO MU BINMGDY 63(0) 6NILlo
(force) (alBQIUTIBEBMIOUE af)NOUEMo M16BRUE ailMIg) A0 leroTe)
U°19)0. af)TMEH-06MBI6N) EDEBREM MoENI1H630M®)?

NI B)ale)SM) MBGMISY M16BRBMIIUE @M 18MINSIe]o M 16EREINS
al0B6EER8sY0 M16ERYIM). af)MI@ MEBREIOS VEIEO MO DYHHU3
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@00 ROWMJo (inertia) MPRlo @RMIMON  al}@OUMVARIOT) @O
M 1@3H6M.

Figure 7 6)2/m}un_/‘]()67gy5‘]602/3(/5 @r(1N(E(U6)2S2TT) Q(E’mdnﬂcj
GUMVIMV: Training of Masons on Hazard-Resistant Construction, NDMA

RYH-MIOMIGE @A  2lelHMEMUIPI0  MVAIMAIY  @OMECUAIEN)
S I1SEERUBHNEMBINNMD.  BdbMlo  MoEMANLMEMINE @)
HIPNEBRH@)0, @O IGMEE MO  Qal@IM OSSO MO0
@S 1MNIM@Y @B (base of the building) 0D alflMo G@PMEBOUSIHW)0
6)al@IM). OSSO0 IMEROD), 2RAO}HUE  OEMBUE a0
60 1eni103 (flexible) @YEIEMMI® IMITI, S 15O M0
GDMTILNOWINS  2lRIMo RAIES  aleimO® 1@ oo
QAU OO0 D 0. OSSO MO H1$EONNN0 MEHUE BINNI0
O 1eN88 @YCUHHUIHAIQW 2lRIMo 2)}AMYHE R0 MBS RN
MBS (stress) aBE1HOM).

Figure 8 6)cb S 1S @M TME)N) @RS TMUDIMO £)LI)6BBICMUIVE DEIBILINT
DCM@BHS YOS (nlBIo
GUMVoV: Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC

2DOYBEI0 ONEMBENINT HEM@BaHY 6Nitlo AUaO1HNM a@QM0
(JWIMBIAUS HIBS1SEINEBRUB. af)MIM@E MIWIEM allENRSEN CUIM
SIS MAEmoem @M SHE1T8 GaQo@  MISIN)RBBOSWI0
NI IMBEOSWI0 MIBGMNIMDD1LII6NT BRSIOT@ (LVERLQIo ODVMEANO
M@ AUBM@). 23ADYBHUE MIODEAIM HMo BHIN2J0 af)SBYa 01N @3
OaloSyM  (brittle)  QUMPHOUE Ol 2p@o6M) MBI LM D)
(©B2aNEMOM M &L/ aHld OS] MBMNNHNM 2NAIHUD ie.,
masonry walls). @EMIOMITE 2NABIHEONS HNOM MO 1o @3
UM (along the direction of their thickness) O U IO 2000 (inertia)
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NILIERUE (a0 1B OO0  2AO)HUEHE)  GUINH]
BH}OCUO @ 1B6)30.

OBHSISOMIMEO afleMo (mass) HISIOGMINI0 ROV (inertia) GNIRIO
H)So!. @O IMIMTE B0  BHINEDD  6)HS1SEBRUBHE)  BIEMUEDD
@100)12°1011860MBS UK | BS}MRI0W @ 1H6)0.

@ 1Ua° lNOU)o RloNINI}AI® HH)L1}H6 o
RBHMIOD @3 R 3 BlUoa31@3- @ 10U IMDIW 2 B0 (X and Y),

RloNIN0® &) Gllo@lo (2)- aleileenom). UM OYOI0E-BaH6M
B0EBREBSYHNM@ M) GUME] aNIB@ 639a0 BMVaNG] (factor of safety)
HEMBEIHE) | OGS0 @)l @3alM 6219 1MI@3

MVOWIEEMUNM WM LIoNINIW 2lRIMEBRAS NIaO) 183NN 353 1H6)
S 1ISEEREY0 (l00DI6N). af)MIT3 HAlIDONEN EDDMD0 6)dhS 1SEBRU3
o Ul I MO 2lPIM6BRU3 @O 121086003
HY1ONBBNQIW @ 1H66MEDMT L] @O E-06N3Y MO 6)EHS 1S6ERNS
@ 1oua IMRIQ M MILIERUE SUBOHNIANE @ONUOX  6)alOYOT)
MN@HOIM@ 1M (A100NIBHEENIENENS.

Figure 9 6)b S 1S @M 1M B1006 /T
GOVaO: Earthquake Tips: Learning Earthquake Design and Construction, lITK-BMTPC

O 1E1WIM/ allE1®IM alfIMo (Twisting Movement)

M6BRU3 B0 OVEPMILNMON NUWLBINOMIQ]T D 1H6HHQIEIMER; 103
OVEOMIR 1NN 2 QUEBRSYOHSWo alfiMo &6 @10 113
@RWID1HN0. MO MEERUE 9VATMILIMOD 6@ CUUICOTNDHE)
M168131 EDYMMITE OVETMITB (@) 1@ 1M DI | HH06MDo.

1 MRSNBMNON N0 212IMM 1WA (ald000 2AV@ NILlo F= aflemMlo m X @I6Mo a
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Figure 10 D D610/ I@3 @12 7a0)1M)
GUMVODNV: Earthquake Tips: Learning Earthquake Design and Construction, ITK-BMTPC

O GaldOLl MBI, HIBHSISOMIMON B0} BINTD 1M BIRDESIO@D
96)6N38: 100 B0 ESIQW BINO ENSIMM@E IR 1HIMY0 @M MLlo
0SS0 630} BIUN0 6)dHIENS @ 1 1QWIM0 H-IPEMMIBIMM.

Light Side
of Building

Earthquake

Ground Shaking of Building

Figure 11 6)bSTS@M M6 BIPO £,)ST® BINIO TP TYNTY)
GOVIO: Earthquake Tips: Learning Earthquake Design and Construction, lITK-BMTPC

2.2. dldlw meom1e)s88 66:.5156688B3)6)S (al@ 1 6m @]
(Behaviour of different types of buildings):

M@mn06m @@ 1@MMVE 2] 55 1S6ER6S,
1. GIANM(B1Q MEMIB-GBISY0 6NI°IMIHBEISY0 H2)S 10 ( Framed
Structure)
2. (33(00 MI6BM mgm(agoe;@@oé’ ,( Load bearing structure)
af) (M 168B6)M N3O @ 1@ 1H6)90.

0"]:&_9(18@«:1302’(11‘)’ vlamo (BoB:OGTﬁ(oGﬂQ' (Reinforced cement concrete (RCC)/
@)@.01.1V1) B a0 o) 1S 1S6BRUB:

B0(00 MI6B130N3 DW©IHE)) HMINBS (alenie 1@ MIAMO BE0eNB(dE51] (Reinforced
cement concrete) M)6IM) 830 6N1°1 M) BHE3)0 OB 6)HS 1S6BRAIS 2ISHNBSIS) S 1
(Framed) ©dS 1568303 af)(M) alO@Jo.

B0) MIWIREM @R@.MLM 61d;:S1So MBI HNOUSIMD  NIIMYBU3
MONNBU3 af)M’ @ 10U IMAIW BINEBBRE)0 (horizontal members), IEMYEBUT,
2DOYHUB af)M’] RIoMNINIQ BINEBRE)O (vertical members) GalGOMIAT. SHOUOW®
Q1@ @3]  MBEMMD OSSO NSO @S 1MUOIMAJ6N).
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@0@.ru 1.0V MBS0 @ONINQ NI ladlenymm enllmdhalo @oS683 1
Mo WM @@.0V .01 6)(a0®@ o (Frame) o)) A& 1HMND.

Figure 12 @@, V7. (V7 6)(a0To W 6)-S TS0
GVODM): An Earthquake Preparedness Guide: A Ready Reckoner for Home Dwellers, NDMA

celon) enI@Nlol) O3S 1S6BRUB (Load bearing structures): @0 I6330013
O1E0MBGRNOEAL BHH06MB(B510 @MEMIEHGEBI NITTMHH-EBI LIIAM, 2))AMDYBUT
(walls) @OMM GMEIS BIV0 UaN1HNM OBHSISEERAS BIO0 MIEBBM
2)NBDISIRS 1 6)3HS 15681303 (Load bearing structures) af)(M} (163166)00.

Figure 13 GRIINW 6261 1o 6)6»S 15681308
GUMVo@M: An Earthquake Preparedness Guide: A Ready Reckoner for Home Dwellers, NDMA

@00 MIEBBYM T3S al)DOIH:SBIOS (al@1Hoem @I
(Behaviour of Load Bearing Masonry Walls)

L] (a1, SO0, OUSDHLl/ 6121881, 1D/ CHH06M (10
GEUOBNDUT, NEMBBSHUS, eI GEUILNEHUE/ ©alIS8WIW
HB1DNE HSHUE  afMIAU) 0BG MBI HNM )5S 15661303
()8 ] O 13 OB OIMOUY0 (brittle) OBMDIW B)2leIm
(M9aNalRI6ERS1M3 DQ) 6)HS1SEERES @OCAIBH 1)) BY@ENIRINMIEN,.
RHMI  aNLIDIWIENBIHIMM @ 1URIN VA 1OQ  al)@ENAIW)0
6)alMOM) MTBHO008 HOMD0 S 1SEBRUBHE) MW H6)HQ A
DM QIR ald@YUMHIRI BHMIERSITE  @HBM OM©0
MA@ 1O B8 1m0 10)M  BEeMESNUMIOS UL  (Mosl @)oo
@ 1M N1 @106, @M IMIM ] O M@En1eemm
OBHSISERRNS RHMI MROGY  ODYYSIONMD® B0
(JOUIM DB HONMDIAN).
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A S > e AR
Figure 14 1991- 6)2/ DON@ IR 3).2/L2IMDONN 10T BIUI 1629V T BT L] 6)c557
M1B2212) 2/)2@) 608

GUMVODNV: Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC

L] OB  (lWIMDOWYo ©6N3 OO 12I06N): a1 6)dhoeNs
) HSYIMD0 B0 1881 GalILNBS HENBHUT DalECIUT 2] (BN IMAIW
@1 1 1@3 (random rubble masonry) dSIMM0. DU 60 6NE) NLMITY
@l@1LI06M  BHMI  GNILIEERESIS (Al 1B@ 1HOMD). B 16HE]
GlORNBES HRNDUE 61N @SOS 1RIRIOM (B0 MAIW
(uncoursed random masonry) ®dhSIM 2NAMDYIDHUT BHILHE) MNILIMSSIW]
BOMONMEDE: RN BlHMI MNILIBRUBOHENM 00  (ISEOOQW o
B3)B6ENIRINIEM). DDMD0 2 NADIHEAS (AWM BaldIRYHU3 @M M0
S HMAUO (excessive thickness), 213D 1MEIO @RH0 al}No (Al@LIEBRU3
(wythes) OO0 O88 EUMTWALNQPI0, OB  HENHBINS
©alBQINNRMIEN. 2001-6)21 B (UNBNID)) BalLIMOID) LNANBOW 13,800-
@ alo MEMERSITd @IS HOMDBo  6)BHS1S6ERUB
O HBMENZID@IOEMM) dB@YMEI]SINM).

BHOBOM T3 DOMODT) 1LNBSB BVSIHEEHE 1RIRI0OD) (AN @RI
HON1HENOBHS) MBI B8 OaldOON  HHINCUIR@ IMIT3 D
BT H0 ODMMNMTE H)BHISIHNM® a1, MIAMOY/ CHO0MNB(B1Q
GOUILNMHUE,  DEOBHSHUT,  ONUSYHL]/ ealshel, agm oy
6)dHI6MEYEN30HE) 1Q (U 1SYHEINS BN MYOBHQ 1RI06N).

Dol GalPRB8 &8l eS|l (brick  masonry)  M1@EMHO;OMN
6)HS1SEBRBYAS 3 BINEERS T3 (BAMTIHED, 2NAMDYBU3, @S IMNIMo),
O U INMIQ BYHMI MNILIEERUE GM®@1SIM@ @B (horizontal forces due to
earthquake) a@3Q0U30 Gg@GUEIO@@ (vulnerable to damage) ng(agoe@om‘)’.
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Roof

Figure 15 c»2J 6)ch 51 m?aﬁ’mzﬂ_y 6700;575@7’0770’)670 @RS 1MU0IM LIS L6838
GVaO: Earthquake Tips: Learning Earthquake Design and Construction, lITK-BMTPC

201NN MHHUE BINMDY, @O IME0  (AI@LIGOMIS LlosNIAIW]
(perpendicular to the surface)- @OMIQM NILIaN TN 31U 1Gd (weak
direction)- @1QUAIMAIQW OSSO 6)HISIOMITE @) 2RAO E)aleISM)
060} QUlPl0. a)MO@B oA IMeN0 MI8EMI@3/ MIso 1060
G101 @3 (along the length)- BRMIQ®) LRBMAIQ G 10O @3 (strong direction)-
6NILIo 6)2lLNO) IIE3 @M 160M 6)alMHNIM 2 3AM@ 1M MW IHB6)o0.

Pushed in the plane of the wall

—

Weak
Direction

& e
e e o o b S A R R R R R
...........
RS ECReR Ehr T

Direction of
earthquake shaking

Strong Toppling
Direction

Pushed perpendicular
to the plane of the wall

A5 earthquake
shaking

Figure 16 2J@@ 708 (2@0M eI TMEI0 B1URRVIET) B (12 (VD E)D1D)
2)ATMEN (nldrSMo M 1B TH6)) (M),
@MV Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC

@) alfIMo HENBINNEMINUE B)A ] BG MA®o LloeNIAIW)o @) U IMAIW
2 Gldelelo alelemmm). @RI IMAIR] (ald:MIMEERSINT ]
0S| MBI LM E1BHS1SEBROS aBQNI0 HSYODS ENIIUS1BOMMNDY.
GAQM3HNOW M3 0al6)aSIN @ U IMAIW] L0M] 6NILlo (horizontal
inertia force) al)DMIMHSIGRIHE) 6)6)HAIN0  6)2lQE)AIS)HW)0 @0 (0)
AlDO)HBIOS VAMEAI MLl IMEnd @  (1uow©d
(UG B HY0 O2lQINM). af)2l0 2AM)HSBI0 B0) alS] Galdeel
6300 12)) 5516860510 16)2185 108 NIl IMNA® G013 B0 MM
2)DOYHU3 AN 160N (U)o, 2 lAM@YBHUE @MIN T BHIS16)EHSIM Galde)Rl
@60mM 21)NY}HUB GAT3HOWIW)0 @S 10MNIMAIWI0
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eI f18H06MBM  H1BHSISOMIMHN  MVAND@Yo ONao (integrity)

MVoBH1HM@ 1N @MU D06M).
r - -, |

" Direction of
earthquake
shaking

(a) For the direction of earthquake shaking shown,
wall B tends to fail )
Toothed joints
in masonry

courses
or L-shaped
dowel bars

Direction of
earthquake

is not shown): Walls A (loaded in strong direction)
support Walls B (loaded in weak direction)

Figure 17 (N&J Gnl26)AI 1M1/ 12) 21D @) U8 AD DT DIED 612/LIo (force)
185 QD B6)OF (TVIWSDIN).
GOVIO: Earthquake Tips: Learning Earthquake Design and Construction, lITK-BMTPC

ladenuell@ mlamo GdHI6NB (B 10 21SHNYBSISIS 1@
) S1S68R8)6)S (al@ 1 BH6mM @l
(Working of buildings with reinforced cement concrete framework)

BHMIOMIME  @aleO]SIMN  OHBMMBaHY  ENILIEBRUE  (inertia  forces)
OSSO MO0 allemwO®IM)  (load)  @YMYAII® 1AW @ 1H6)0.
0SSO 1ME0 BB 1BIN0 BIDNUY0 MOWIAS HRINILNHE @3 (floor levels)
@O 1MIO3 D DEM@BaHY NILIGBRUB (inertia forces) (AIONA1HAIW)0
@AlOUSIMD  OOWIOS  HLINILRMHS I8 @M. &V  ENILIERU3
MIB9ISIBs Gl 1md  VIMNNGHEIRNOSWI0 MBS 1RNAS®)0
MY B3 1BRIHE)0 2DOYHS1BRIBE0 afloms
@S 1NN 1GRIBE0  (foundation) (MEAUMD1HEHQ0 BN 1QIGRIHE)
6)0HHN0Qo (dispersed) 6)21QWOQSIHQI0 Hal@IM). BALD] ENILIERUS
OSSO MO0 MBE1T3 MM  MIOYQIBS  BINOWOY (UM
D0 HISIM@  (accumulate) 5HIGEMo MIOY OB M 1RIHE 103
@@)(3(“7 GBI (08 6363 @goG:m_I-GLn_I(?ﬂ@ 6NIL168RU3 (higher earthquake-induced
forces) @OMBAUANASIH@I0  12lQYMM). BOORED:INS MIOY OBE
MelsHes MHSI03 9BBOUNWHNIUE  VHMMIBE |  ©)aldE3alMm
6)218QENMIEN).
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GMOVMOW  @alHalM@io  MI@@moeM @1 1®H8o  @@.0U1.aU]
adhglsenaleno ALl @oaldseerRud Nlgla) U@, (DS
0B89O 16RI  (ground  floor) OREMD:UE  OHE@MD IMITE  63(03aldS
6)dHS 156803 2001 B3 BY2ILIMDN @3 @ B:@BMY AUlem1gyens.

il i

e T

’ Spe—= Total Force
Figure 18 2001 (3)£2 (3).2/R21M@N 103 @2 @. (U], (V] @)611) 6 U @5 BN DILI0

OB BN 65 1S0. 10U TN B (12 612ULI0 6)b S TSI TNMEN) ABOJo OB
BIN@MIMM)0 MICY LB 3100 10T 6157606696113 1@1:06)) 0.
GOVIO: Earthquake Tips: Learning Earthquake Design and Construction, lITK-BMTPC

80) @OA.0VL.M 6O OSSO T3 OEMID:EI0 MBS0/
GaQINH&)0 (floors) UGNV, BLINM(B10 ©N-2) HF1eMM@ MY BUdaHOo
ONEMDHUBHN0  GrQIN 1Mo OSWILRSS  LloMINIW  (MUNLI0  dhE]
6)BHINRBEB  2NADYBHUE  (masonry  walls)  6)HS1  GaQd@ B0 1QEQ
M B0 ANeZEenM). MMBa01@3 2NAM@YBHUE (infill walls) g0
ANSlHnM DOm0 2AMIHOS, TVIWIRMNM W@, 2NNMBS
@@.0ULMUT @EMGHEIN0Yo NI TMBEIDOWIo eI laflenon]el.
RHMI  MVAWOD) OEMIHRNS GrQo@ M3 ™ loualmenielo
A1 @0 @1l MBI 2121660008 (VX 1H6)HW)o
6)21Q)BMIOUE DB3nN1@3 23N@IHUB D alRIMEDD) (al®) 1GIW LM
Y 2IAO}BHEBINS WG BN} HMAONO (thickness) E06Mo NILNW
OEURIM NIRIERES N @RYBBaH B0, AlO)H HLNEEINRBS
M@ENI6MOo )BT38 @ BH@3MOUQIQM IMIG3 (brittle) @OOUDHE)]
MIGBROIMIANM@ R0 HSYO@E @ 1uallM @00 (lateral  force)
AEEMIOWE @RI ANS8T3 @ale)]SIM). @RMIVD® MIMES
OHSISEERE1ANE8  MAIGS1H a0V AUQA@  (electric  fuse  wire)
CalRRIWIN MMBan M8 2AM@IEUE NS (alUBOED LMD, B
OBOMDIW] HILNEERIGMIOUE OIBBLNHUE (UMOILNo @RMNUED 0D
aDO)HUE  NIIMEHBIOSWI0  MEMEBEBINSWI0 3HES @IV  althh)
OUHNDHI0 @O UL H1BHSISOM N MoEN1G2HHNRM Qe
B S)al0S)dH U8 MSWIE-WI0 6)al@IM).

@)2lfIM MOOMNBS NMBaN108 2)DO}EHBRIOS (A lOUBOMBUOH]
AdWla/lemma ) enlenzl eI WoEla] aWalo/ 2l00)
(mortar) 9alGQIN1HNIM@MYo, Mel @I IWLRBS HEl GI?hSlo (proper
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masonry courses), @)@.0rv1.aV1 YAl nRlepTe e0(1B3an 13
2D} HUBHND1SW S flsqi OO 1WOW @1 1 1@©3
@RSWHN M@)o (proper packing of gaps) MaNIWH60. af)M 1ML
2NOEIMNOO  HMOOD  @ClHH2)) (DO IONIQ OO
MM DMBaN 108 21}DDIHEINS @NBIAS0 Q0 (fall out-of-plane).
00 2°1NUOM @VAIIWESITMINMN G 1210ND0.

2.3. 6)S1S683U006)) MVo B 166902)N G S)nlIS ) 53)0
@R M6 LHI06MEBBSB)0

DoUMOORNSIM  alNOD IO  HBOSIOM 1B LISHEERBI0  63(0)
MUORITEMEICRHNINNM MIUDMAUEBREYNS GMIM) M 13N 1HenM):
e af)adleVMOO1@3  (epicentre) MIMIo  OOANBAIIOTVMNNO CRIHNBS
(Hypocentre) (33(00
BYHHMIOD MO HIOBM@LI 0
)21 1160 @YPo @OLONII BaNIHNT3 6oy (focal depth)
@) MNLIEDD) S 1SEBRBINS M6BRUL (building typology)
@0 (AGRUADTD S ISERSIT0  ©aleIUT2fIgIss M danoem
QUMY BOBHISWY0 M1BEDI6M @10 53OS0 NIEMMIRINIIM0
e @O GlalfiMo MBRAMBLILN0  (aldhd@ ]  BOMMEERUBHE]  ONSHEO
IO HOIMIGENZI o)D)

@) alRIMNOD @3 OGS 1S6BRB0 @R IMEN BINEERSY0 NUISWYBH@I0 M1SYHQ)o
6606830 @ 1 1QIB-W)0 (bend, elongate, compress and twist) 6)alQIM). alfl
2l)NOYHUB alel BlUadhe 13 aleild6)0m] (Various walls move in different directions). &0(0)
M)Llo 2 }N}HE 110 6)dHS1SERINEBREIAS MRS 12130 MM 1B 12130 (junction
of various parts of the building) (URIQOM @O0 RN ANILIO (tension) @)al6)a|SYOM].
OSSO M A IQIW MILIo MIIOM MVInN2IQIOB T3 MIUDMAUEBRU3
MoBO1HM).

8] OHSIMaN Ve MIBENIBNMM O3 BE) MV AIWIM Als)
UanN 180} @ cwolaj 2w ™o/ a9 1Men (mortar)
MeMmmIeINIoE@I6M. BMAOD/ MNILIAOTINAIQ 2100MAICQIUT 2] HIBHSIM
M@0 HE 103 MR BhhrSIalISIHU8 MIoBN1H6)o.

@aleiMo  MoEM12J0M3  MVOWIEEM &Ny  (UYMMN  BdhS)aldSysU3
60l HODIEM):

. algsendu8 (cracks): MEUIDOIo 2 OO 1LI06N OSBeNHU3
HIMEYSYM®. B0 2RDOIHBOS aURNG3 Mo HIEMIMA
(plaster cracks). @O  @OOOMGALMN  @VAlHSEHIV1HBE].  af)MITI
oo 1eel MEamoemaImRNlceld @NIa® MEN 108 G lale6003
9l 121 1HMNM cWIKla] WO (GRI)/ 2l00MIGRID (mortar)
N1882NH:03 96)ANEH; 13 @ BPAld:SHIM 1803 @EMQIET).
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alPIGa 090 N1BBLRMHLN0 BB dhE1o OENBILIMD) 6)HS 1SEEREINS
MELIHS1LRo  OOAPDHEINS  CHHIAMDHE 1L No(corners) @M  GaldEl
@RSYOMSYOM QUM OROAPHENS OSN3 UM & loo]
OGRS 1ANMIAT). @OM) &JM6Mo MV  GAGILIG:UE  (AlGDYdho
(LBERLEWISIENS | MBI 1B BHHCWI NILIQSYOMIBHEWI BOUEMo.

OSSO 1MEN alfl BINEERE 1210 HAMBICRHNINM N188LNHAS
301 2] 23OUOS 6)BHISIO 1@ 1863

o MPEIHS1T3 AloenlnI® NIS8©3
HI06Mo:  FRBNIRINID BHIAMIM 2 2QAOYBHUE @D 1ARSs

aleflym @10 1Q1eNsss enitlo (tension) MIEBRIMICUIED (UDYOM.
- ; ’

Figure 19 221683108 Llo61IDI® (1880F
@VaaV: Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers and Manual for Restoration and Retrofitting of Rural Structures in Kashmir

o MEAIGSE1E3 MIMo 0N 1W8S LloNIAIW 1883
I6Mo: AUSYMD) Melo aRME1M) Ueilal enlelo  (tension)
@068130MONUIEND) NUYOM).

Figure 20 281683708 M11M)o 290 1@YBS LloenIRI 18830F
GUrvo@m: Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings
Built Without Engineers

o GdHIBEMISIBHHIEMI (diagonal) o188 NI188©3
HOMEMoO:  BHIBEMISIBHIIMIW (1o enss 31@Rl’ld:@emo
(elongation) DYAIMYENIVMHIM (U] NIRIOED (tension) 2l3A@ 1M
068130MOINUIEDT) (UDYIOM).
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Figure 21 GrIGEINIS)B96M I B 1R 1LY883 /18303
@VoOV: Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings
Built Without Engineers

o 2MILIW)AS MPAIWIM3 GCdhICMISIBHIEMIW  (diagonal)
Slrowlenss Nssmd.
HOMEMoO: BHIBEMISIBBHIMIW (1o @B (diagonal direction) OSB3
aelal eI 1eom@eOn  (tension) £2M@3, UIDT3 oM’
@NOAHUB (openings) OBSB 2 NANYH-UB BYBENIRIAIEN).

oo INNI®  ASSENGHOSHNIE  @RalbSH0D 1B

e i /

Figure 22 £2MILIWYY6)S DJLIA DT CbhIREINIS)BLrI6MI B 1o 128383
/18803
GoM: Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings
Built Without Engineers and Manual for Restoration and Retrofitting of Rural Structures in Kashmir

o @SalaEIMeN MIYeINOMS8E @M1EUIIMAIQ AllsSsod
(Horizontal Crack at the base of Gable Wall)

#H006Mo:  @REEBRIS)0  MHGEERISIMES  (aldMIMEBRUE  MyLlo
96momM Aleilnl eIRIOED (tension force) AS2 D@ 1M 6)2lOOON
mMNeienom HHlymmleal.

Figure 23 AS2[)A@ 1M MIPLERINOBS 1002 IMAIQ (/18308
GVoM: Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings
Built Without Engineers
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o enIla1m moeYw)8s NN8s8®3.
HOO6Mo:  BQHMI MA@ enldled  mlmlo QUM
Gebs((Rld(@ 12 B0 (concentrated load) 2l}AM@ 1@ a@eilaennm aueilal
ENIRIODD (tension) Gl MIEIHOHIM 23A@ M) LI HNISD
Q@M.

Figure 24 611727 @969 B8 /18808
csmwra)m)? Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings
Built Without Engineers

o HENOBH:SIW MM 6Ll (Masonry Column) (1SS (03.
HOMEMo:  GAMIHENO, @M IEM  MIGBRMN  ONEMIHE 13
a@@3a{ 1M @ EUATTMDIQ SSBM@3  (horizontal push) MYRIo
ONEMBHUE UBQIGMIIUE 9ENBIH0M (AT (tension from its bending)
L] OHS1 MBIN ) 2 @EMYBUBH MIGBBINT AlQIEID (UDIOM).

Figure 25 @)eM 1621 18803
Gz"[()’l)&(d?()’lj.f Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings
Built Without Engineers

e 2130 AUIBHNIMY/ al)@@ 1M (B0 MIoE@NITHIMM) (Wall bulged).
HO6Mo: Mo (thickness) S T8 2lDO}EHBIEOS (B0 16600
21)D}HUB GalIRNBSBN) @OE0-al}No (UU6BRUB (wythes/ faces) @MDY
@OCMIOMIo  BHHIBO) ODHSIWILIE1@3  (interlocked  adequately)
RBHMIOMITE  @Odo-al)No  (UWEBRUE @@ T3  GNIBHAISING
OSEBRYBQY0 2 NAMG (UIG@OT) UMDYBQI0 6)2IQI.
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Figure 26 2/J2@ (1 1BH6)(1M
cs’mw@m).f Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings
Built Without Engineers

o an(b'l('ﬁG)O (0)3H6)3 6)(0)QIM (Wall going out of plumb).

&006Mo: 2NAEIMEN 2 MEIHES1T8 A8813 (I 1LIEMINUE MMM 2
@RS 18 OB MIEB3)Y/ MNIMULo MaUE]SIAM). OISE@AMENBONUIM
21eIMeBRS100 o)A@ 210 1QIHQYo  LloNIAIWT @D HDMQIHW)o
621N,

G’[()’UO(O?O’UL; Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings
Built Without Engineers and Manual for Restoration and Retrofitting of Rural Structures in Kashmir

20E1IMO0 80) (UWo (face) WSl AUILIHH®Io AN} QULdO
GHS1nIQI® M1TBHHYB W0 6)21®I(M) (Delamination).

HOO6Mo: Mo S1QW B0 2NDYHBIOS @OE0-al)No  (UU6ERU3
(wythes/ faces) HI@IDOQW] @OEMIOMI0 BHIBOD) S Q16285113
(interlocked adequately) @)EMUDD @3 @0HH0-al}No  (UUWEERUE AN @3
GNUBEIS) MSlemm) OUILINM). @RYEM 1HOLNEBIOS (through stones/ bond
stones) @EINIO EDDMD0 MG H6) HIVEMNAIN0.
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il

s g < e

Figure 28 2[)@@1M6)N 63) NIUdo AI(o VS Teron)) (1 TP
G’[(?’UO(ZDO’U? Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers, Training of Masons on Hazard-Resistant Construction and Manual for Restoration and
Retrofitting of Rural Structures in Kashmir

e 2)DEIMEN BYHUB UUWEOIOD O2lN1® IO MEHDIMM).
HO6Mo:  BLAWINIWT  ©0afl2f1glelomm  GAMTILNONHWQ  MIEBEIM
BYBENILINIWQ 21}D@IHUBHE)) @RGBEBRISI0 NBEBRISI0 OB NS ®D (back
and forth bending) M)Plo 9AMIBIM QUL (tension) @IEBRIM AlQIE®
Q@M.

Figure 29 2[J@@1M6)) 265 U8 BIVIO (Db @I
G’[O’UO(D)OUL; Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings
Built Without Engineers

e QS2])0O)HBINS (gable walls) @YH03 @I MHBYM].
H018:L], OAUSMDHE] af)MEBBOMMBS H2] 9alCWIT )] OBV
2NOO)GEIT3  MEBReaM  MoRAIHLNMD (IS IMNGHOORSEBOED
(rLOEAIW | BRAIGHSEASIOI0.

Figure 30 AS52/)2)(0)d»£3)6)S 27}:6:(/0" BIU)o (0)cb5(0(17))
G’[O’UO(O)O’U‘.{ Manual for Restoration and Retrofitting of Rural Structures in Kashmir

e OBHSISODMIMEN MLIGUB M I0M].
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e AR e g 7 e 'i‘vr‘ I
Figure 31 6)&S 1S @M TMEI BYLI6 UF s @INT)
G’[ﬂUO(D?(TUL:’ Manual for Restoration and Retrofitting of Rural Structures in Kashmir and Manual on Hazard
Resistant Construction in India: For Reducing Vulnerability in Buildings Built Without Engineers

e MI80 BIS1W 213ARIM AN A} 1H6) Na)) 21)AETM0 AUWIEINo
@ HO30M].

Figure 32 :z./JE](b?O’)UOO 2W46BIU0 (Db 0(17))
G’[(TUO@OU'.J' Manual for Restoration and Retrofitting of Rural Structures in Kashmir

o MoNI1MEN(roof slab) 633 @I o MdHBIM).
Ho6Mo:  aonilem @Rl MIGOMMM 2REEIMeO BN
OBHOMOMElo  MINNIMOO B0 BINEB N IR LIC1H0ID)
QYHQY0 @) 1) BUdaHo @) BIUNO M0 6)2l1QIM.

————

Figure 33 (MUB611M6)0 63@) BIUIO (D> @I(1T))
G’[()’UO(J)O’UL; Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings
Built Without Engineers and Manual for Restoration and Retrofitting of Rural Structures in Kashmir

«  MoEN] @@ 1MeN MAIMD®) MTMIo @M @INIMM].
HI6Mo: MIeNI 2NA@1GRIG3a e @ UM NILIOOM aflS1ap
MBOMI0NG VN0 2R @I ANBEs GIBENIAINIQ VMWL)
muowleenmmiel.

29



Figure 34 U8961 )11 2901
c?[m)om)m)? Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

CROIHMNOOQ MIEBZ] MIBOMM  2NAEIMEO BINO  MHOYHQI0
@RONDILI0 BAMILOWINS B 19EIN0 MBOYHLI0 6)2IQINM).

g =5 o0k \—‘;:-._ i

Figure 35 GA(DFH6)0)6)S bhTPERINIO (Db @INT))

G"[()’UO@?O’UL.f Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings
Built Without Engineers and Manual for Restoration and Retrofitting of Rural Structures in Kashmir

e 2 e ~

6)alOSMMEs @RI @3 (31 12) NI 1M}E:U8 ©aldSIM) (Sudden shock
causes breakage of rotten beam).

Figure 36 (30212 6121 712) 65 (T 6)nlIS)1T))
csmw@m)? Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

8] 6351 M3 )2 9WBM AldPEIAQ al)ADYHUB @ EIMM].
AISIHROS ald0eg]] 2NA0  MS1EOMBS  @RAlB:STVIWL D)
GBH(SBO10) (03 NI86)0 (Ll VBODOEN). A1s1my alyOOT)
MN@BHOIMAUDIANS MBS 1GRIHE) aldd6]) enSlaom) UTlen) @R)ald)
Mo 18600.
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Figure 37 rﬂO(bé)nguaJJQ@JﬂJ(ﬁ D) (0017))
G’[O’UO@O’U‘.{ Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

OSSO 1M N @RS 1OMO BIMM) BalIdIM]. (Foundation settlement)
HI06MOo:  OIBHSISOMIM)  Hleess nemIMen  (BUld:06emo  (soil
liquefaction) MAlo MMM} OBBSISOMIMEON BIBo  MIEBBIMIBIED
QO 1Yo @RS 1MNIMo @IPIMY CaldNIHHQI0 Hal@M).

Before During Unequal settlement due
an earthquake an eodhquake to soil liquefaction
after an earthquake
e ’ a Sand

u
boiling .b’
R, : ‘,.a .

'pcﬂuwm

\

Figure 38 @6MAIIMEN @ 0 670J§§@077m6)n@go m?am?mmm?mg aaa§7smm7mon
BI@o (MIEBRIMIUIEND) (UBINT))
G’[()’UO(D?O’U‘.{ Training of Masons on Hazard-Resistant Construction, NDMA

B2 BYLNBOOIGRID al6e)SMMN) MEN 1@ aRB@3HENM B0 MBI
e 1Ne0  MUI9EIN1HMI®  NILINRo  HIOIMIAN0  HYOWYM
(®1@MVMIEN) (BN 1Mo, RA1LHSIVenss  memellMenwyo
OSSO M@)o (O™ OSSO M0 000
@06BRIMONUIOND QUG 1H@)o, @O@MIMITE OESISo @IPIM)
GaldB)HY0 6)2l@YNM]. @M 10860 (BAU)H-EEMOD @3 B(NGE 221 M oqa]
630 (JWIM alh) e 1HOIM. OB @3 alLIW SO0 BINMBE 2el
Mog] ©W@M@I6M).
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stable soil liquefied soil

Shaking and
tilting causes
some structures
to fail.

topsoil topsoil

Building stands erect Building tilts

on stable soil. and sinks as
soil stability
declines.
Loosely packed grains Shaking destabilizes
of soil are held together the soil by increasing the
by friction. Pore spaces space between grains.
are filled with water. With its structure lost,

the soil flows like a liquid.

© 2012 Encyclopaedia Britannica, Inc.

Water - : iz gz 2 ': v
Table
- Cohesionless -
S SDII ey Waterso:l

,,,,,,,,,, mixtus

Figure 39 2]67777(7’)6)0 (B0Y 709:@6)’7’70 22LRlo @rsTmunomo mogﬂrmg GO
G’[O’UO@()’U. Encyclopaedia Britannica, Inc.,. Earthquake Tips: Learning Earthquake Design, IITK-BMTPC and
Construction and Training of Masons on Hazard-Resistant Construction, NDMA

¢ 60S1S0 al)@MAOIWo MHHEIM).
H06Mo: OW@BM BMIM 121Jo BSIMTS MO0 OENIIEYIMM BYB-MI-
Glal@ 1@ eNILIEBRUE GROUWAIWT MBI ) E-SISEERAS l)(@eMA0W)o
O BBHEMY.

Figure 40 6)£:§750 )@ AIW) 0 rwaa,mmm
G’[O’UO(J)O’U. Manual for Restoration and Retrofitting of Rural Structures in Kashmir

al)DO}HUE aN@INAIW)0 MEGMMD®) MElo GAMTIHND HAIOTARIW]
@OGLH6) UL,

2.4. GTVINT II- (T8 (MU0 BB Bl S)nlIS)65 (T

GHOBo  OUBHUSIM  GMVIENG -8 QNN @0 6135 1SEBRUBHE)
MoRNI 186003 MO OB BHS)nl0S) B3 ®I6)9
6)dHISYO) 1 10 MOUDIEN:
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o o0 ODHIISEERUT:  aBHERUWO  75%  OdHSISEERUBHE ULl
N88L1NHU8 DENVNUEHW)0 5% )G 1SEEREBIAOS BINGERUE MdEHD)EH-Q)0
6)21QIM).

o BN 1BHNIW - AldNI OBS 1SEBRUT*: aBdGRUD0 75% 6)dhS 1SEBRUBHE UL
N 88L1) B U8 HANBIGHIIM.

o aldN)  ODHFISEBUT:  aBHCBU0  75%  6)dhS1SEERUEHE  6)2l0 1
N88eNHU8 96MBINRHHQY0 5% HIBS1S6ERUEHH ULl Aflese)H»ud
D630 BHW)0 6)2lQIM).

2 pe)) GaldLIBs MUOIPARIIOT QUMPLOUE 9alG@IN 2] OHS VWMo BRI
630LIGWI GRATIONANIW S 15661303

3 2 )DO}HHGBI CADIHNOBWI aBEME: 1210 63M) aldd (MLA1PAIW) UMY LOUBE)H-06MS
M@ 2 ©BHS1S661RU3

“ u01EAIQ AUNRHOUE OB a1, Hel, M0 GEUOBMNDHUS, 63058,
GBI a)MIN) 9alCWIN )y MBI 2NAB}HB)0 CATIHNOWY0 OB
6)5S 15681303
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@PELAIWo- 3
R1HMIOO® @RM1210H0)0M e1HS1sM1@and6emo

3.1. @@ 12 7UMCUPH 1R8BS 6)6 515681308 M 1B 166 )M M6 N
@S 1muoam @ o

RQO0M MIOYRLVAIQ (disaster-proof) 6)HSISEERUZ (BPMIVD af)@® (UMW
B EN0 WIDMID) BHS)aldS)Hhelo MoBNIHNITT  6)dHS1S6ERUI)
MBEMHNMD  @ROIW]do  ealfIGUN QM @@ IMITE @
@0 (OCIUHNNMIN).  BREMNERSITE  CHS) aldS)hud Mo 1240RNo
OIS @BHGM) AUILIOM OO ARS8 S 1S6RU3 MBI LD
a)MBSIN ) 1MIQBRIDOS LldaHio. OO0  HBS SRS
B)MMEBRSB (@ 1@IW 186)M (disaster resistant)/ B)ONMEERHS
@12 10NBOIM  (disaster  resilient)  OHSISEBRUE )M  OI1&1H600.
OHSISOD 10RI BYBHEBHSWI0 AUMPHNBIOSY0 MOBH 9Naf) MUY
B0) BGOMOo BLIUIBND )M  OM00 SIS SRS 12N6S
RIS DIBMNDY.

@)HHMIBROS @@ 12710i1e63m @O0 12188 r =1
)l @3nlMI @ @I6BBUB (Design principle)

e 620l  GOIMIERNBB )OIV  DHIEISHEEISQIEN3OEHIMN/
oeagelgoes)emg?@ (minor  but  frequent  shaking): 6709:5]5(6@16)&!
O U IMORo  LloNINRAMIQ  MILIERUE  (UaO1HM  (aJWOM
00 |S BH6BBUBHE) BchSIl0SIdHUB NUDIM) 10186 Q)0, BIDERNSYHHIDND)
00} BINEBRUBHE @OQBYQAEMIBHE1LRAS MMIBE 16IQSIHNINUIM
OO0 108 OSB3 6)2101Q BdhS)aldSIHhE30 MIMEGD Mo 18601,

o DMAIW G LNEBS af)MNIT HSN1SIEMBIEM BHILNHNEERE 10
(moderate but occasional shaking): (adDOM 0P S HH68RU3H6)
MMIHE 16YQWSYHOHINM OO @3 OBS 6)al1Q BBHS)alIS)EH-E3)0,
DQ) BINEERUBHH @ONUN® MIG]T MINJABHNENE] NUBIM MO 1©3
DB BHHS)al0SIHEBIBA (Mo 1H86)00).

o (DVAOMDIW af)MIMT3 @VIGAUADIW]T OENBIBIMM  HILNHNEERE 10
(strong but rare shaking): (adUDOM 0P |SH68B3U3H6) (TVO(OAOW, 63(0) Al6)BhH
MMIH 16YWSYHOIM AlQIOID), MNIUWdo MIoBOU1HEEHW)0, af)shLNo
6)S 150 @BEM) (UL 1@ 186 HQY0 H)al@eMo.

@RDIVD), Aal01® 2lRIMEBRUBHN} BUAHo NIBED 213Y6ER1W MAWO
OdHIENS MEM OBS1So al}BGeMAMIW0 (A UBDODMNHHUADIBYHQI0
OO  6)alelNl@8  @OQEHQeM U3 6)al@) @ 1@HH0M)o
oW 1ENM). A 1MMIQ GBI 1LNBS 21LIMEBRUE Mo 12J0@3 (aIWIM
PISEHEBRBINS BRQDHINEM 1HEIo VLD 1O]SYOMENo (retrofitting and
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strengthening)  aR@OO1HO@12@IM) GUdaHo  MI(@o  6)BHSISo
(OIBOOMEHHUADIEM.  RHODIQ  BaILIMO T3,  OdHSISo
(OIBODM @O @RI AWo BHSIalIS}EU8 MIoBN 1200 OBHS1So
OMBHBM)  AUILOCTD MO @ORHES B3P 1aflan0mio  AUMPLOUT/
MOWMEBRUE (U1EIEN3SIBNIMYo MVIW 1B,

Strong Shaking

Figure 41 Y@L Y O NUUD R TRRBS 3).21L1M6BBB 10T 6).S1S6B1B8)6)S (1> S(1) LM 6813UT
(performance objectives under different intensities of earthquake shaking): 612107 aJE/m@Bg?(Uﬁ
mmam?@@sgmm)‘ﬁo MVIPAEIIOND) CdbS)nlIS)brE3)0 U7 @))o VOBDNAID

2/2IMeBBS 108 b2 391UI662))0.
G’[O’UO@()’U‘.{ Earthquake Tips: Learning Earthquake Design and Construction, ITK-BMTPC

B MIBREB @R 127 1660)(UMIVT 6 S1S6B1BUTL6)) GU6ITE
U))6IMEBRUT

GDLINEIN)  (OND)I6BB6)83 @IS NTUOIMDILE)], B (2l I@DIW
GUINHIYBS 6)r SISO M 4 UYEIMEBBBIET) DENBI D 1CH6)6113(0)

1. M RISMInIPAIR) (UNTSIMVo/ (@Qal@D6) (Good Structural
Configuration):  6)hSISOMIME) UL/ glo, @RDLI@] B0
f)SQGEN D) PISMITVo U TIWIMo (structural system carrying loads)
MY V@) 61ULIBIR3E3)6)S (inertia forces) @MID1S)BBO))0
MF6rIoWP2IQD R TV TERIANES (2 /(2o OO UDOITYN)
@718 @@l l666mo.
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2. aO@UoIMUONIR)  (RLD] (Lateral strength):  6)S1SOIITY

6)21)@10)) M l0066008 (VI 661N l@2IUW]
A IBURITVODIY ( o lovoy "meacw) 612/2/o {lateral (horizontal) force}
2)ND SISO NG CetbS)alOS)h(T (TV0B 1B @MIIR)0
625150 @ @17Y (U TLIOD) DO ILRBBDIET). (The maximum
lateral (horizontal) force that it can resist is such that the damage induced in it
does not result in collapse.)

2O 1O qQVI06)MTY (Adequate Stiffness): aldBUOIMUOAIRD) BI@0
62/ NI GUTRIYSS Mo NWIMOD TG, L) 6101
CDODMIGLI) DTDDIW GDODGLI) OB  (ald(MUMEBBUT
DENBILNN  (QPnl@BR6BRUT  (deformations) @R NN
BINEBRUDLE)  CebS)alIS)hUT B2 16600 @O0
@@ 218660 Vo IWINDODNEN) @)atds@nlM. (Adequate

Stiffness: Its lateral load resisting system is such that the earthquake-induced
deformations in it do not damage its contents under low-to moderate shaking.)

Ma) W 12/1507 (ductility) @RLONUD 6)nlISIEND) (USTRUITMNSS
GUoH): ONUDOQY — RHODIQD) (2l MUINEEBUDLS))
WPeBRIVTTY @R o  (ULIIW  (QYalBBRREBIBUILE)
U 1CLDDILY VNS 65 1SO M6 Qo]
UOW /1662000 @11 LI DYl 2YMB)0
Q/7@BOOW6€73(E3096)070 0’1)0607096)070. (Good Ductility: Its capacity to
undergo large deformations under severe earthquake shaking even after

yielding, is improved by favourable design and detailing strategies.)

WE)6)BDF @) /181 UTYH)R)6)S DBInNDENEEBBIENT)
@I6)P 6)crISYOTN 1D 166 (1D,

Bamboo Wood
)

Stee[ars Plastic ‘i

Figure 42 (W6)6)8Q(D3 @1 @ 212/ (1Y) 50T




3.2. 20@BYMIBe300681303

MuOLlo M 1POETNSIA]o (Site selection) 1S 1So MUNIallBOLIYo (Siting the
building):
o QU1S MG HNMD MBS MNLIo DMOEIETMSIHNMD) 1M MIMEl
@) (BBUDD IMEIN B0 MVIWID AMNMILIIBE | (UDLEYbs.

o RBHM MVOHY M3 mldoml Aflsimoes munelo
EYMDHETMSYHEBMUIUE (LORVIBHNEN (alWIM B0 36813U3:

o GaNIUB3SIMHUB/ Nalal@ GDEURILUB (rupture zone) )M ICUQI@3
m10myo @RE0M MNLIAOW 1@ 1eneMo.

o BHMIo MPElo @RSYOMMBS MVMBOEM @3 (1Mo O@RNIHEIM
mmoa] @ E@ORIGHUE  ©aMRISNM  2elMloqafled  alon)o
OQBMMIW 1@ 1H6)6Mo 6)0)V6)6IO0)S)OT0) Munelo.
HSOOO010683S 108 86 (11508 MUIMIA W 1@3 D683 1GAIIB:0.

Tsunami
Wave

Figure 43 9@ MUIMIDT @ 1R2ILI6 UF £ S OF 0N TR 01083 66 S1566136)3
60UBB 011219900
G’[()’UQ@?()’UL.f Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC

o RA1HMLNHN0 MRlo HENBOCWHNINNM &H05) @113 Moo
MOYOBEHH BMSIM@ IMIWT AIMEAAIRIWIEE M1Mio MO WSS
(MINLIo E)YDIVE)ENS)HE) .

o ®alfIM Glal@1®mmI® MeM1MeN (BNU1H6Mo ( Earthquake induced soil
liquefaction), @)A1 €D@YMN) GaldNU@3 (settlement), (UUVEBRE 1GRIHH)
alS@M) BalOU@3 (lateral spreading) )Ml (@ 1@0MVEERE @3 (N 1Mo
MBOMAIW RN @R @ 1H66Mo.

eRalN60m BlaHem 18103 MM MBOMAIQ GalS @REEMS: 210,
RQHMI  nieledrud moQ1 MIBOMIQIEE  2Q)  6NIRIEBRU3
(IO @BOY0) 1 H6)ENIOU3 MIEBHU I ODSEMM) HOYMOSIM
H)OMOMWIBS 210 10UIEUB (steep slopes), dHIMMEHS16RI LloeNINIW
HSIHUB (vertical cuts) a) MO BRI 1HHILNHEN0 DEMBIHEMUIOUE Y]
M’leB1300.



Slope -~
Stability f’ o
Concern;

Slope Rae
Stability ,”
Concern [

. ,,///// o

Figure 44 @PMUATR2IA 520N 118 21012 B16)L! (1IN BTnM6]
D@Y)UB6)nIISLIIE).
G’[()'UO(D?O’UL‘f Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC

\ Soil

FCNILIN0W MeN) MSIQW @REMDB:U3  (vulnerable soil  embankments)
(B 1B6Mo MPLlo MM M16BRIGMI NUUNEERS1GRIBE alSEIGMI
(lateral spreadmg of slopes) (YUO(UA(O)Q)QQ‘B

Figure 45 2/@70) <6 U8 (UUP6BBBTGLIH6)) nlS@)NM (l(65TQ:
a) BrJOMNEIMNAIBS 210102 b U8 )M T2 (slide).
b) 6)2101Q 2172 U8 @I617)) GnlIds)(1T)) (subside).
6"{(77)0(070’1)7 Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC

RHMI MO 90N AUTPIM LRGS0 @ROIUD 10U6BRSY0
YNN8 210 1011 @B BSIITI @Al HSEBRUE TV 1H60M).

AISINoIBES MINRI0 HDMDEETTS}HMNCMUIUE (LVEVIBHHEMTE DO}

000 36813U3:

o 6qdog1MeN MAOIMO (al@1TVEOSE (ald @ 1-aM3aHy M@ 1@
0P |SH68RU3)

o 2em1Me N o,

o @ MUORIOM) MNIIWHNIW SIS MBI 21S6BRSI0 0Q)
MAEEREBY0 (OBINEEMOM M) O1ECRUWD al@1aldelm M Qno/
Coastal Regulation Zone Rules, @mm‘am&)mﬁ-@a‘m(ﬂms (Mo(0dhHeM
Mao g I)

o @Q) BRI MIWIDHUB
@S 100NOM MDD B0 468303
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o« 261N GAM3 AalLROMESIM BIVEODD MIEBBIMEBS M6 1M6N
GUOH 0@ NI oU) dbadomMU1Q (bearing capacity) ag)0m Q& 1HEOM.
;SIS MBMmoem@MIM 9210V ©WAMM 6NN o)
HJomlg]l 988 memIeN). OBSISO NN BIM0  MIEBBMD)
@O M) MIOYWIBS M6MIEM. MIBRNUMBS HS 1 B0 e 1)
(soft soil) EMU@NoU]  daoM1Q] BN  ©02]  ;memlm)
HSIMLNMIQDHN0.  @RONED:INS  AUlS MG HNEMUIU3
HPINUOo 902 MBS (MIOLIo MEAN @) 0TS HE)E:. @)
ODMEDRETMS)A 108 B0) MVICHM H  ANBNRLMEND  MaNIWo
BOMSIMD) af)BafoPYo MEIMIEN).

o« MEEEMMSIOM  MALIOM IMEN B ald @ 106  @OMEWIRINIW
@1 110 1@1s6H6mo 6OBHS1IS m1@anoemo. A’ls
M HMNM N cruanz] EA1WIE UGG MIQERSIOS
BMIM BN BN B> af)MDOIW @ 1H66Mo LlbHaH 0.

e 2l@1000 (aICBLEEERsS1E3 AU1S M@ LMNEMIIUE 2@ @3
26M121@1HNMM Galdeel 2l MeN M08 BINM@DY MI1MYo
S1@3 (cut) MIIMYo BN 1 B1Q@ @RDHLICM @3 (1@ 1069003
(LORU1BHONBMIEN).

o HOMONYBS IO INDHENT3  HS163  (cutting)  MNSOORGIUIUE
MoOBHUEMETO ] (retaining  wall) 6)HS]T  HSIM)  (cut)  @I6B13Y
M@IBBEMNBMIEN). S 1683)0 an1e/1683)0 MSONGMUOUZ
2)BZ 1N NWAER0)0S NBQRIEAIIWo CMSIEH@I0 LBIMV(D 1WA
@00 MSa{lLI0HH®Io GUeMo.

Cut Slope
Retaining Wall

Top of Slope

4

Figure 46 21@172/108 (7S M1B22766))@MIIE (VBERUTCH6)6113602046830F
GUTVIDOV: MY @BH D UM MTB2DI6INO0: (a B0 OQYUTEInIISLo

@RS 1MNIMo/@RS OO (Foundation):

&30) WIS1INO0 D (alWIMAIQ CRISHAIEM @RS IMNIMo. 63@) AUISIMeN
MM B0 (UaO1HHIMBS HF N0 ANUIaNIWBO 1HES 13 MMss



(OO  MIBRIMBS  HEINRo @S 1NIMO IMeN30NIeMo.
O3S 1SOO EA 113 ©Na {2 MBEEM B0 &S 1WA @RS IOMO.

26 1MNEN0 @0 (soil type) @MV 12§06 OB ISOD 1M B} @0
@RS 1ruNdMo BUEMo a0 @1IRIMIBEIMM@. MW IENH: T3 630}
) 1MIMOS MaNIWBDOMIS) HS| M6M @162 (soil test)
CUOHMIW @B @S IMNIMOEDT 1IN0  @OOo  @RPOI0o
MU BH66NSM).

al00dHSlo MeMo M0 (AIMEINIEMEH T D8BH1 M ITIHEM
0B MBo 0alY LM aemled @R 1e06mo
SISO IME0 @S 1MNIMo MBI 1GHANDY.

OEOMSIOm QAT  MPIAUMOID0  aldN@IEEMEH M3,  aldD
al)@eMN@OQo MBIAUIAIEEMAT &N} AUDDD 1Q GUoaHo NUISIeM
eM®15 al0N@I@3 901263088 MI@ENIEMo MVOUIAIEN). 0D
(MV2aN 21RO @3 @S 1AM 10 H30EMD) 6" (150 A, AY].) @YY
@)U MI6N).

af)g)> @RSIOMO®E 0 M08 B3Moa{lad MM &yoemd 50
ommaldQd  GRYOL M  Alidailafl@lenemo.  GRAISH®Oo
(1@ 1GEIW]BNM (b @ 1BOMNI®  @O®IERD  aldO@leald
nQo.HEl0al ag) Mldoo 0.216QYMS@ @R (AdWT AIGMESo.
BROMMDo MMBREERE 1,010 melo U0V @O 866Mo,
@R (0A®; 10D, O] 6.21QHEWD GREQJ® I3 AULID Galdd)MO
@S@OIMIW | BROUW(AIW QeI lot) M@dHeMo.

NI ot £ 1G] B3060) A6 @3 @RS 1NN MO0 @RY)YPo
BH)SIORIOW @ 1866Mo. BIBNIRIGAI, HNUBBEIBEESI, 2IMNEGAI @YW
MmuNeleers3 s 6) S 1568303 M@0 1H86)EMIOU3
@S 1NIMOMIMNIWT @R QA 1HHMECWIRINIQ  VICHEO) 1ds
DHAR88 aQ MI@@oeM @I BHU3 MIEHE:O 18 NBUIRLMIAS
MVANIWBOMIS) S | NV B@ 1GHOHENB@IA).
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e20y107129@ (masons)/ GALIGMISH6)I(@ (supervisors)
)M 1U@ (PEUTGH661E 6946813 UD:

o BN (I ]RRIVDOTDIMNOIQ] 22T UMUELS
63 Gyl GDLIGMISHEIRNF al@ 18000 @H8)61E
(0 681BUT EDUQIEIT):

a) 2ap1Men @wo;
b) 29 IMmeN O
o) 290160 OBBSLND NEI) (@)t
(uniformity in soil),
d) (B T @O NTYBS (TVIU).S (0
e) 2an1Ime)) AU VIEENIN (Al @0 (expansive
nature);
7 276;,7?J ))) CatIUINMYE3E3 (TVIWS (D) (chances of
settlement).
@DLJN6I010) (A 16B1BUT ANTY IRI0H6) 10T
6 S 1SN A2 26rN O 1)) 2/ MDA DY E363 (MUOLIO
@) (06610105 H6)0@MY (B1D6)2J5s 10D
(TUORIOTD T RIS DI @10S TTUAIMO (Q)lb @Dl
621QYIM@ M A BUIRBV@IES (TVnNIWo GDISIGMI
(MO @DILh)o.
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camylolaod, GRLIGMISH6)I@ YoloedleY(()
(P BUTGH66N3 69004 681BUD:

o 7S M2 166008 O 06EMIS)HN T (TVOLIE DD
28mmy (302 Tetb (@617 (TVOUWS QY B61BI
el )lueliy), @UeN3] MI6)P
6 IS)O1N D 16611 Q681300
@OBM I 12)() @)Y bb:

a) e&n/e)s 2)MBnt (B T @60
(MVoB 12f15)@630?

b) Bal@ LI 0d mlmyo )
@RLOTLI061T) RUIDE 221 AUNMIMo (ground
water table) MUO D] 62/1QQN@)?

¢ DV ORI IMSYOMIRD]  aRB6)DE IR0
Z2PIIUDV6EBE3) B611BI?

DV GalIRS6BBSTRPES, ey valO1RIDIOEMEINI
YWt (BT @60 (Mo 12/15)6)611BE@NNO

@013  HLIMMI0F  UTS  EULRINIDTTY
@UE]  (aICOUL  @RSITUAIMo  (foundation)
GOIEIMEIDNTY DMTYTRI066)J0.

281 @RMYCRILZIDIWD 6)6)nlTF 6)nDEEBAHEMNI
(pile foundation) OOFLQJ OVB6IBHBNI (raft foundation)
(@)l @F /() 621N NTY 63(Q)
= IMIROIMEN0  CIVUMO  @RUURSDIEN).
D00 V@I BAHTY oD (2/636)@
2l l1BIGIN T @) I Mo@d (302 0617
(VIS O@PBS (MUOLIEBIBUT UM MIF2DI6mor Ty
(GO 2] 61201 (UISBUD) @RTYCRIZSDLY
) GOUEIMO >E1NBEILEIT.

@) (12 TVAVDNT), 6)hS 1SEBI3ER6)S (UL BONNEE)IUT @10
RQDTY20WT  aEBBRENT  E1UMWEILS)OTN I T T66 Y
2NN @ ]2/I0 60 BNl  CalIPPSRES
@10l S6B1BUT 6 I61NR)6IBIL) T GetbS)lOS) b UD,
60 S 1568136)63 21207 ey ololw)od
9N/ 166 @Yo @RDIRMIESIZo AQ) 6)dhS 1SEBIIEBI36)S3
af)BJ0o  6306)6650 0166000  @uenz @I W od
M2 TP b @Yo 6)2IPIOT  @6XTN)  (R)(I6B1B3S3 0T
DEIBILINT Betb S)lIS) (T LICRL (D 10600018 (TVI T66))0.




3.3. (UOWJ(/@?%{M@Q)O@ @)l EIM) 0)((1D)6B13L3)o 20)
m7d(:gw€a73§go (Architectural features):

B)HMIo  9AMBIGHIM  MVAWSDDM 60} SISO M0  Hal@BIQ@ 1)
(behaviour), @) OSSO IMEO @YH:I®], QULNajo, RIOAI@] (geometry),
eemmMld:  nielERud  RQINIWIGRILS EHAI00  Aal@ee]Sim @)
)M NIOQ @)W 2f1@1H)0. @M IMIT3 @BHTVMEMALISOID 13 ME)M
@RBHNOSENIB0  af)MBE 1M IWERO0 S]] om0  BHI0L683U3
(BELIA@BNo al@10N6M 1 2)6) H0NNBB 63(0) mel 0)lG06)
OMQINIBHNENIEN).

adslsommen aleileo:

e OWM0 S IW )HS1SEBRE @3 (large height-to-base size ratio) )Mo MLlo
O6N30HIM @ 10U IMAIW alRiMo AUSEID CULRMIEM).

Figure 47 9@ @0 &S 1W 65150
Q{WUO@()’J Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC

e OWM0 HYNETD M180 S 1W OHS1SEBRE T8 B)HMio MBlo WIIBo
BchSnl0S) U3 (Mo 1H6)o0.

£ 7
Ooooo0oO0o0o0oOoooooooooon
oo

b3

Figure 48 M780 £>)ST1W 6)6:57S0
cs’mvam?mI Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC

o Qloyl@amo S W 65315683 6Ll (©BIaNEEMO 1)
GUBEINNDMVIBHUE) ONEMBUBHN0 2 NDDYBUBHN0 NaO 1BHHENE]
Q@I O U’ lMmaI@ MV 15 6NIR16eRU3 QII=191(
ORNOOIW]@1H6)0.

Figure 49 (U1 I@B6rNo HS1QW 635 TS0
G’[()’UQFO)O’UL.f Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC
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OSSO 1M N BaICREU@o (l9N3) @RI NJ0 (form):
e OBSISEEREAS MIEUIIMAI® AlMNIdIMMo (Horizontal Layout of

Buildings):
o (@ 10rVOmA 12100 (asymmetrical) JOM)HB)BE
6)S 1S6EREOBH6)IUT MVYOBH @0 (@ VO Q)Bs

(symmertrical) @JOM)H5H 3383 @oeagﬁseengoaﬁ.

o BOMM  MIWIOWBB  (IGRUEBBSIT3 (MUK IBENAIW
OMHU8,  ©BINEEMOMIM ¢, H, T, L  afm]
@B 1Q1eNBBN, BY 1) 6.

Figure 50 C, H, T @4 1128383 6)6: 515681307
GUTVIDOV- MY @BH D) BUM MTB2DI6NO0: (n IS0 DDYUFEInIISLo

o QU@’O.IUD(S(GTU)@G)QQ@ MB1HE3)E8363 (re-entrant corners/inward corners)
O HS1SEBRUTHE)  (BRMIVD U, V, + &OBUO® ]|  af)m
BB | H812NSSUY) MVIOAIW BHS)al0Sy B3
Mo 1H0HIN)6MS.

2 3 X &

Figure 51 DUBLUUDCONNDLE)) 2)LI5B)BS 6)65S 15681307
6"{(7’1)0(070’1)‘7 Earthquake Tips: Learning Earthquake Design and Construction, lITK-BMTPC

o el 6)HS1SEBRNS 62101 (@ VDO BS
00]SH68RBOW] (symmetrical units) AU 1EZ1HOIM@MI6M O fl@o.

Figure 521211 6)6:515681B6)3 6)210)10 BINIEBBBIW] 1B 1H6))0M)
@/m)a@m)? Training of Masons on Hazard-Resistant Construction, NDMA
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oJom1@d OUBNUUDBOLBS MPIHH U3 HHO6Mo
DEMRIGQHNINM (A1UREBRU3 B9 1010H86)M@ 1Mo
0SSO 10M 2 BINEERBIW (1B 1HH0. HBIANEM@IT 1M L
@RHIO W@ 988 oMM B0} HMAIGNAHNE E2OW MO
(separation joint) ©alG@IUY 2] 2 B1@LI1IMIMEERSIHE) | MINJo.

Ooo000mo oooo
i oooooogo oooo
0o00000g 0000 murim
d 00000008 oooo mm'a

Figure 53 MV TBENDIQ 2 JIM) 6B 6)TVnlGNaMMF G2 TNF(Y
DnlCWIN]2f BISTIDIW )M (B @) H6) 0.
G:"[()’UO@?O’Z)L.f Earthquake Tips: Learning Earthquake Design and Construction, lITK-BMTPC

7 2100103 (23 @S]) MSYOT N SMBS  21)N0)HBIBB
31BR12IOYIBIO IQENBS ooMBs 63 1SEEROBHIUS
MU o MDD W 1eN8s omss
6)dHS 1S6BRE6M).

N
n 7"

cale’ 2
L "

Figure 54 B1@RI21@))PIL: 4@ TR TEYBSB 2JIMYBSB 6)6>S5152)o
MVD.210) RIS @ 1R8BS 2JIMIBS 6)6:5152)o
@mvom?m)‘.’- Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in
Buildings Built Without Engineers

MBo  HYOEOM OBHSISEROB @RGHH12)) N80 HSIW
OHSISEERUEHE] af)BYOM @ MIWo Mo 1HN0. IS
MBI 1HNCMIOUE AU 1BWHNIUE 3 DESIWIME BSOS
msmss 6)dHS 1568303 MBI B0 1@ 156 5.
@RAJIOMaldHo OSSO 16)M 2 B (1B 186 6.

Figure 55 (U N0 1@ 86908 3 DS T TDF £)S)0F MIS2)BS3
6)851568136)83 MIB0 N1 BINBRBBIW] (132 166))bs.
GUTVIDV: MY @BH D) UM MTB2DI6INO0: (2 ISBWY0 OQYUTEInIISLo
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o PIFIMDOW (simple) BYODTOIQBS UIMBS  OHS1SEERUT
PVHOMDIQW  BHMIOMICE  GaldRo  MAl  (aldSMo
oG:O%O.I@JoGG)OOQQ@) (performed well during strong earthquakes).

Figure 56 ISTMAIW JIMIBSB 6)6>S1S6BBUT
Q{O’Z)O(O?O’Ui Earthquake Tips: Learning Earthquake Design and Construction, lITK-BMTPC

RIS1M@MOQ (simple) 240010 BB L OMBS 65315683 12130,
ONEMHBIOSW)0 2D} HBIOSW)0 ONLIDOQ
@l lelanom QMoo B0 MVAQDD] 6)dhS 1S6)/OTD)
SNV (twist) 612103 Glal@ ladlHeo.

Earthquake
Ground
Shaking

Figure 57 ({2618 @nQIN (07 63(0) (LUDO1D)) 2/)D(D) b UB EDIEIIE)D) (0))617)) b T
Do OBSB 66515681 B) (M MU0 SIAYV 6)218)0 (@ 1@T@)0)
6"[(7’1)0(070’1)‘7 Earthquake Tips: Learning Earthquake Design and Construction, lITK-BMTPC

o ODIISOMIMNON  NWIBINCOMI @RS 1T (Al NVANIW
@113  (symmetrically) 2 QUUOOMIGQI  QUOITQSE
S ISEERAS @RGAIBH2) OBSISOMIMEN aBO®E:IRN0 B30)
MR8 Mo NUGINMWIBE, ANILI0 BN BHENEEHSIBS (low
strength masonry) mﬂsgoeacra GQ@G}]EIQO@W(O%GG)QO.

Figure 58 (@ 1MV229@ @71 1@F LRI QBB 6165 1S681BUT £)S ) OF
VR BDIDIEI).
G’[()’UO@O’I)? Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings
Built Without Engineers

o (RBOMAIW (aldBMIMEBBU3 9ENIHIM MAQ OO
ODMISS)ODIDBS OBHS1SEBRUT al@MBo S MS1HNIMESs
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MLOWIO@INE. OSSO N0  9WE0  BHHS}EMIN0
DO 1IRNBS 9SG 1MSLNHEBINS @RIV IMEID CGDMIMY0
H)S)0. ALY OWOERS M0 98B OdHS1S6ERUE AN B3H)S |
DS 1 HERBMUIUZ OWD0 HINETIT HYH-S 1S 1MEN) CADTIHE0 OWD0
MSIW SISO NN eMINeN AUWIEINOMIQ]
60S 106N @RIU B0 BRAlBHSH-ODIEN.

4|

[

il

1
i

5

£

-

» :
|| B

Zand | FO8

Figure 59 @102 TMAI®) (b (1IMEBBUT D)LI0 6XDMISS) DSBS
60651568108 2D 10T £S5 1015 TH690.
G’[()'UO(D?O’UL‘f Earthquake Tips: Learning Earthquake Design and Construction, lITK-BMTPC and
https://www.nicee.org/AssamEQ_2021.php

)3 S1S6BRSB6S Rlo6nIMI® A1MNIIMVo (Vertical Layout of Buildings):

o edSIsomMen Alalw MelI;ke@8 alee]S)MM  Bd:M
6NURI6B136)83 (earthquake forces) PloanInoW] (along the height) a3QM30
021010 0O ]eNeSs RNIQIGRIHE 6)1dhIeNS NUIGENIOENS.
@200 6)Y6)HNIN0 B2IYWESIM DV Al @B (load transfer path)
2)OMMEH18N0 UL 2lBINGAMI (deviation) MS32JQ12J0QEWI
(discontinuity) ©6N3IBHIM® EIBS SO 16N BYLMU MIOLHUOQ
enIoUW B0, QUMY AU 1eN8s MRIHGSIS) HS1W
6)0935]561%@1@8 (buildings with a few storeys wider than the rest) €00
ONSB2W]2I0Q HENBILIMD aB@} BINOMICEMI @RS
@LI000 BSI(M) (cause a sudden jump in earthquake forces at the level
of discontinuity).

DDDDEDD =]

[ o o [ o [
ooooooool
(= mmm mm]

oooooooo
oooooooo

Figure 60 (3@ U T 11288 M18I6:@BIS) £,)S 10 6)6.51S56813UF
G’[O’UO@O’U‘.{ Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC
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o D) MEIHO8 @OCHH2) aBO®MS:RRo 630y M1elwod

OEMHEBINSEWI 21)D0}HBYHISCWI ag)emo
H}OOUIOEMESIGRI), @Y M1RIWINS WMo NUBHD H)SIONTY
@)6)EMEB-1GRID (unusually tall storey) 6)HSISOMIM  BHSIaldS
MoBANHNIBMI EIBHS1So DB:MIGMI MVIWIM@IENS (tend to
damage or collapse which is initiated in that storey).

Figure 61 612/RInNTMAIW MTLIGAIIS) (weak storey) ST 6)b>S1S6BBUT
6"[(77)0(070’1)7 Earthquake Tips: Learning Earthquake Design and Construction, lITK-BMTPC

(U9aNMo ald@d: 6)21QPIM@ 1N} GOUANE 1SS @OMIIW (NDENS
®aQ9(3 (open ground storey) 988 B03aldS 6)dhS 1S6BRUBHE) 2001-6)L!
Q= 3)212IM®Y0) 103 MM BHS)al0S) U3
MoENNH6}BHGWI @R Md:@BMMY U 1PIBHCWI 6121 NS,

Figure 62 @)NAYI (NDENE QN 16121 @@, V1.0V @616 03
@ BN DILI0 MTLIonl® 2] )85 TS0, 2001 B B).alBIMo.
Gz"[()’l)&(O?()’UL.f Earthquake Tips: Learning Earthquake Design and Construction, lITK-BMTPC

081286 0N6M)HS3 (3 mlonyo I6PW)BS
ONEMBEILNES OSSO MO @S 1MINIMOD 1GLIHE)
(foundation) @00  EEDHAIQ0  EalYYMMIM  aldho,
OHSISOM MO0 HSWIENE8  aBe®ss1eNo M 1eliw]od
OEME-UZ MEJOMD (MVIaN2lIO) @8, M}EHHS1MRI OREMYE-U3
NI MBS 1GRIHE) B0 HIOBHAIN0 Hal@INM. DY MPLlo, I
6)6)BAINYOM AlIM) MS(B24Q 12I0TTMINUIOM.
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[T T 1
|0l |

1o
Elka

Figure 63 (0))S(02/@12/9070) 968137613 (hanging)/ GnQaS 1613 (floating)
(0)611)) 65 U8
cs’(m)a@m)? Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC

BHOBOM @3 (MVIWIREMIW | &HeN3Y NIIN 16181810 aflel
6)HSISEERS M3 BYHMI  BIVEBREOBSIHNING  (earthquake loads)
GO @Yl @3alM 6121 (alenieil@/ 01en8GanoLA) M 1ao
GrI6NB( 1] (RCC/ @Y@B.0NVN.NVT) 23D H-UB ©ENBIL-INEANS. D)
ONSB2@IW] af)2ldo MeIhE1RNo OAMBICHNZMIAM. aBQ0
MIYOB8 MRIWIE3 OV 201618 630} BalfiMo
ONBIWIT SISO N VOEAIW  MIVIMAHEBRUS
MoBA1H60.

Reinforced
Concrete Wall
Discontinued in
round Storey

Figure 64 (0))S@2/QT219(010) RISMInIRAIW BINIEBBUD (structural members)
G’[()’UO@O’U‘.{ Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC

21160 (@AIERs108 MBI 1HNMM OHS1SEERSINS
OREMIBHUB  (columns) QUIDITY OWEERS|TS @R IMITI
sNayles (twisting) MoEAINHOIMI0 612101 ©REMIBHUBHS)
CHHSl0S)BHUB OANBIBIMIo MW DMQENE.

Figure 65.2/@ 7610100 B)2 1 16)2! 6)S1S0
@[m)&@mj Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC
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21)0)H8160S MSo(length), 9@ @o(height), B>Mo (thickness), GNIMULEBBUZ

(connection)
o HYMNOH Elomy I ]anom, 7 27100108 £SO MISMEss 1010 1603
enS a0 (19O OW S MQENS.

Cross Wall

Good support offered 3355
by cross walls 4%

Figure 66 (D)I6B13) 6)dbIS)B6)903 5760 BTN 17219070 (M 6178 2/)2(D) 65 (T

MIBo H)N6101N(U6)Q @R Cnt5:¥12f) 612LInNTMD I T2 768))0.
G’[O’UO@UU'.J' Earthquake Tips: Learning Earthquake Design and Construction, lITK-BMTPC

MmIsmes 1OmIEWIS Cal@Om GAWAIW] e lafl2)eB0nes
SHIMNOBHBS  ClO0 103 (cross  walls) M@ 12] @@ 160M
A 16)qJS)BOMENSMIEN).

Proper wall-
wall joint

Figure 67 d))6)c6> B3 E1010) 160 07 MIB2IBS 1010716329 Vo LD 20T
enumwleflaflole66mo.
6"[0’1)0(07()’1)‘.{ Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

M80 S 1Q 2 l)NOYBUB OB 16) SO @ MO
MS) 2 NA@YBHE0 (buttress) M 1GON1H600. MYSYa NADYBUB 6)EHSIBMUIOUE
@0 2)A)A0W ] LVBHMAOW ] Nl lallafl@lsn6mo.
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Figure 68 2)S).2/)20)d VD
G’[O’UQ(D?O’U‘.{ Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

M8o SV &9 &lom] anieleSyOmMM@ NI &lom 1w ©d
OISO HESRO O 1O HHCB0 DS HEHEERO (corrugation)
QUEIOMINM@I6N).

MeIHS1e3 AN88md AUILMD @SQIMIQIo  MS23UDYL-UB
M3 2] enieieeSymmoo.

al)No 2@ MIBMD 2] GUoaHo E)E-SIOM OUB 2lMMDYHHUE S1WING
a)S)a@06N.

alj0o 2RA@BHUE MBI LMD IEMINSIjo MEM @ROICWIS
Cal@om  BIWMIW]  eIWla{l2pe)den8s  9Ud2 N30
MBI B, DERIBH I 1O 1QINS al@A(WIM BINEEBRBOIW
MPLIGHSIeN0 @OEH2IDA0IHUE  al)NoalD@HEN0W]T  Gal@)M
E0N6BRE 1210 BHMI MVAWED) N 1SSL N U3 DENBILIMISBE TVIU I
OISO HYSYORI6EM).

Improper wall to wall joint

Figure 69 )0 2[)A@)bLE)o g)(/ﬁ_ygmrogae;ggo (0)22772/3@@ enimuo
BJwWwao1@7H66mo.
G’[O’UO@()’UL:I Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

@000 MIEBRYMM alNDYHEBIS) HMSIW OHSISERS 1Rl @odo
2D@YBHU3 4 6 (10 HAVMOIA1NE) HMDM M) aldh@o 9 eI (23
& MO12710@) MM @3 N (N BEN 1863
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Interior Load- Interior Load-
bearing Wall bearing Wall
100mm Brick 230mm Brick
Thick Thick

Figure 70 (B10c6r0 2[)A()HE3)6)S (1o
c:mvom)m)‘? Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings
Built Without Engineers

o HMNO MBSV 2NADYHES BRGIBH 2] Mo BN OWD0 S 1Q
21N} UB af)833a]O10 @38 S lammy N1P)o.

Figure 71 (Mo )61 D@0 S 1@ 2D @)L (T S T61010)) (L TP 20
6"[(7’1)0(070’1)‘7 Earthquake Tips: Learning Earthquake Design and Construction, lITK-BMTPC

e a@IMMOW)0 L] OS] Mo MIBMNTLNRMM  al0E]QYH-UB
e0S1QOM3 VI QRENS.

0@ 1N aldh@o &3S 1 (30 HAVMNIA1QE) OWETD 13 MO BHE] OBS ]
clom] mMIdmla) GUoaHo @RMIM) MHS1LIQ]  @RYNIUDLDIW
OWEOM T3  OOIMI  OB0CN30 QIO OBHICN0  OOBNUD ]
M@ 156 .

High parapet  Low parapet lr“(yv railing
300mm high

Figure 72 nl206)2/)
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G’[O’UO(O?()’UL:’ Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

2l@1600)  GRMIBOBHUBH) MIHSTE OBHSAN BIOMBS OW©0
;MS1Q Gl HUE ald0e])  Galdeel  eslaon)  (uleond
rLOW SOQ)ANS.

EDOTONOOY0) 100 &1 1603 M@ H63EMI0U3 8 mm
010BEaNILMHANN  HMIl  Gal@O0), 9WOo 9 MeIG3 (23
O VMO12710@) BSIOD Y BSYbs.

Load-wall taller than 230mm  amu
without any reinforcement

Low load wall only 230mm high
with 8mm Tor reinforcing bar

Figure 73 2/ 61010) GD(0Fcbs) (@b UBH6)) 2o B 10T M 1B 2276600011 @0 £>)S T
Elo 16,03

cé’mvom)m)‘? Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

06N3) UUOBDDHE) MO 210161010 CADIHNOWYBS 6)dHS 1S6ERS 16l
(@ BB06MIBI O QENBS NS NDYHBINS (gable walls) H)S1Q
OO0 BAMIBNNOWINS nOMIN@3 M1MYo 3 @S] 4 e @3 (1 B1Q@)
IS0 0.

N

Gable Height

Eaves Band provided

Figure 74 AS2{)2(0)£3)6)S V(@0
G’[O’UO@()’U‘? Training of Masons on Hazard-Resistant Construction, NDMA

600 3 @RS | 4 MEDEMBNIUT (1 B1QB) W0 OEIENHS T3 @) IO
@000 MO  QAUMPBNWEB (OS],  oH1)) 9aleWIU 2]
M 1B 186 M@IQ @ 1B6)0 MOEHHUIDo.
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Timber or CGI
gable walls

Figure 75 (B0 &h)NEIOND) (UMY H)B20F M B2 T2 S 2/)A@TM6E)0
2)b>UFBINIO
G’[O’UO(O?(TUL:I Training of Masons on Hazard-Resistant Construction, NDMA

2mM @3 AUIM @3 ag)im° @YNa{)8>UB (Openings)
e QUIOIMY My 1@3 UI@ITR AL O 08 988 BMENHUE 88
2NOOYBUE  RONILINIYIRIHM0.  af)2l0  ONORBUBHMN0  BGD
M3 Ma]/ U3 @S0 (lintel level) aldR1H6)bb.

Different Lintel Levels

Only one lintel - level

X

Figure 76 e/lmnd m7ro,ry'
GUOVIDOV- MY @BH D BUM MTB2DI6INO0: (n IS0 ODYUFEInIISL)o

e 2NDO)BEORI  ONOABHBIOS  (al@]Mvonialeloom  Aflmyomuo

Figure 77 (0))N2/)83)6)S [l 1TV 18190070 (2 1MSo(MVo
@mwm)m)‘.f Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

(O 06Mo MoRN1B2HH0NNM BhhS)al0S)H U3
HINVHENM MO a)@@ (UWEERS1PNSS 2))NDYHS T3 630}
CaldnrIBs N8 M@, MVIWIONH: T3 2@ 1MEN
DWIEINOMIQ] (UM @3 UWHEIBHQI0 BMILIBHUE oG 1eNMe0 2
O006BRE 121)MOW0 MM@BEHYbb.
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v

Figure 78 (@))N2)BB)O)S (I TNV RYBSB 1Mo
GUTVI@TV: Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

o @OSYOMSIOMIW] @OCMdEHo BMILIG:Blo  NUID) 1RRHSB)o 986
2NDOYBUB aleSM) @HBIM) AUlPIo. @NARMHBINS  af)dmo
aleflgjano @12 16 SO0 b 63(0) cloo l)es
QNOYIBeMO 10600 50 YAINOM TS BHINCUIW @ LMo 2MDI
QUM 121} HEHOSW)0 MO MNAHEIHS@Y0 N1y I@6emo.

Too many
openings
in one wall

Figure 79 @@ (M0 (0))N )b (U8 OBSB 21)D @
GUOVIDOV- MY @BH D) BUM MTB2DI6INO0: (n IS0 ODYUFEInIISLo

62101 MBS0 B30) 2NAGT3 BMITE  HSIOT3  2MNGLID
QIO BRI GYBISYBOI 10186 .

Only one opening
in one wall

4

Figure 806)2/()1Q) 2[)2(@)6S 107 63(0) ) N2f DI MDFbs)
GUTVIDOV: MY @BH D BUM M TB2DI6INO0: (2 IBWYYo ODYF6InIISLo

o MIOY 6)BISIO) 1@ 186 2 (@@ 1@3 (V) allaflaf1SI88 A+B+C ag)iMm
M180 2NME1ME0 @YEHWISS MISHOD @OGAILH 2] MIPMEALM
YO 1@ 1B6)6MoO.
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Figure 81 A+B+C o) MI8o 2)2@1M6)0 MIBE)OMMLIVE MIRDCASM
BN 1 1666mo

G’[O’UQ(D?O’U‘.{ Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

QIO LN BUBHN0 2MILIGHUBHNI0 HSW M3 OB @oH:Rlo (D) @160
HINQOYO).

OSSO MO0 OUTNUUOOM MPAIHES I8 Mo 2MENGRIGHNI
QO 12/ 1CRICHI OB @OE-LI0 @ 16)0 HINQDYD).

Figure 82 (0))02/108 MM 0 DUFNIVDCOTNH6))BS3 2)LIWTCLIH6))BS3 (3)@0 (E)
) 6101 2/) D (D) b VT
G’[()’UO@()’U‘.{ Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

DV @OMHLIo 2NOEE VM 2NAG N0 OWEOM MO0 @Y 1®3
6N 18130 HEMRIGH6MRMIEM).

E=H/6

B . e e e

"

1
LLU A&F
1
'S
. |
Figure 83 E2H/6

GUTVIDOV: MY @BH D BN MIBF2DI6IN0: (B0 O@YUTEInIISL))o, Manual on Hazard
Resistant Construction in India: For Reducing Vulnerability in Buildings Built Without Engineers

630186210 )E-S1S6BRBIAS B 1010 18038 XN M3 @ald)(M BINEERS @0
2LMERMHEBI  AUIMNENH:EB0  AQ)  OOARMHES0  (UDHNUINS
al0S)BBME).

56



GQ(03H6 BB

e &) BHHMIo HAMBIGIGMIOUE af)ald GluodhE1rljo MNIRIBRUS (forces)
QGO LMD IMITE  ©6N8) (UWEERS1TE Mo  MIBRIBS
GOM@IHNO MUBIMNIIM) (One way roof slab) aldh@o MILT NLWEERS R0
OBRIBS BADTIBO MUBIANT (Two way roof slab) @AM (UIBBHEENSD).

Figure 84 MILI P6BBS TR0 MIEBBIBSB CAMFLH6))0 (TVBI6NY (UIBH6))bs
GUTVIDOV: MY @BH D) BN MTB2DI61NO0: (a B0 OQYUT6InIISLo

e BJ00 &HJNEODM GAMTIHLNOVMHUE @M  GldM  MIWIMWBS
(AGBUO6EBRE (M3 @OMBGWIR 0.

e 2 (UUOEBRSIGRIHE MO 6)2l@NNBS CADTILNOWBS NIIS}HS10el

DSaNN@HUE  (gable  walls) af)S]OOITE  @HGM) (U103
LW SN,

Figure 85 AS2)A ()5 83)6)S m)ae,ri_y
G’[ﬂUO(D’)O’Zj Training of Masons on Hazard-Resistant Construction, NDMA

2 QUUEERE1GRIHH MI(Mo §2l@ NS CGAMTIHIVHWBHIUT (Gable roof)
RAONIWD) 4 (UUDEBRE 1GRIHH) 6)210 1NNBS CGAMTIHEIOWIEN) (Hip roof).

X v

Figure 86 4 (U(P6BBB1GLIHE) 6)21@1NYBB CAMDILIPWIEN) 2 (URBBSCLIHL6)
290 6)2101NBB CATTLH6)(06)H6)IUT (2LD0
@mwro?m)‘? https://www.britannica.com/technology/roof

2012 Encyciopadia Britannica, Inc.
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3.4 HLIOBS) 2[JDBIHBIES B)Lr(TU (VAT (D) ]br@6IM
@701 n)6B1B36)MN 62 2/6)2/S)OITNI0?

RBHMI (@ BRI IM@BIMM  LISMIAIODIQ  @)aldh@3a]MWIRNOS
(earthquake-resistant structural design) (GT@(a(TUf]mﬂ &) a0 o) 670935]56@3@’](68
(Framed structures) (S3alBlMo n@((ﬁg:ﬂo%)g(ﬂ) @L10(0o oG:QOoGG)OO.Ig(TT)@OG'ﬁ. 63(03
M(S&NM3  af)BE 1M IWOIOSEWI  (structural engineer) @RMEOULZEMIMMEBS
M1N@8  ag)BZIMIWOOSEWI  (experienced civil engineer) GVOUMo  EDM 1M
@R)UUD D6,

)MOM3 180N UIS)EhE)o SDBMODM T3 “LISMIAIONIW  ©)aldzalm
6)2lPAQIW @ IBMOAMIIEL (G lalo  HeReOHS] M dmnlaeanm
OSB3OS (masonry  buildings) @) MUY GBSO 103
@ 1M 1H66)0JS0018). @M IMIMT3 MEN D0 S 1SEERBINS BYBM
(@ 1BIW GUaaH (UBUWIalemM@ N GrUME 1SS MIBNEBROBHN) 1-206N)
oM (@ aldB1HM@).

OO 1Mo MBSO 1Mo @RYMIIIM 1HAIQW  BMo  (thickness)  EDRIOOTO)
2D} HBIES (slender walls) BYdHMI (@ 16U GUOaH | (UBERUIa{ 1M @ 1Mo
DV 2 NNO}BHEBY0 GADTILNOWYo @S IMINIMA0 af)2l00 BN 2] 60} alS)
(box) Gald6)2] (alUBOM 1EHHENM @M U IAIE6M) (Box action). DD (alCUB@MMo
90 UBOMM@D N 2OUOS EEHISYOM 1@ LM HIOLEERUE M 1BEnoem
MOQOOY (VEL1EHNEMBMIEN.

1. 8MIDMIW], 2NAHHUE OINENBs  AUMWEBRU3  (connections)
Bl 1@ ]HnNeMo. O@MIMIW]T  2RAUAS  6)BISIO 1@ 1H60M
00368303 (LEVH6I0:

a. 2}DO)HBYOS oW lrunomoom (2oU)aHUMHHE31@3)
HENOBHSIMEN MB-UB (masonry courses) AN @3 M) @@ 11 @3
GHIBOM 16M B 1 1SI606MEM) OO} CUDIOTMbs.

b. AW MEANHE1RI0Q), (e@itla) elmood  mMloaflos,
@ ouallm  enImLmMedRud (WUdBIUDEERUBHE GalZ MMIG 65
BHO6MY ) M 1B 106)) .

OBHSISOM MO0 MPIHB)o  RoUlaHMH:SINEM SISO M0
MBIWMIW  2ISHEERUE.  @OUO®  NINWMEERUE  9alGIUT 2]
OSSO MO0 MU BINEERSMIW]T  NIMLEAISYO) 101621865103
@00  (aNlHNIMB  HEINBB  2NDO)GHRBB  6)HS 1S8R0
() B Y | BHHOIBDND 103 M HIM 1SQANS.

2. QENBOAMOW], al0l® QUM LRGS0 BMIRIGEo MBI 1H6))ds.
OOAPDHBINS/  OOMNHRINS Oleflajo  HIOWIBMIN0  BIE-MI
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MILIERERIS)BS 2NDO MO (D 1GIWo B?hISo. BMILNE-B)HS®)0
QO 12RBHBIOSWI0 af)SNNI0 BN EHOENBIEN).

3. MMINDOIW), B} 23AE16M @M M0 B)360eIR W03 MBS 1WIM3
n0lao) AUIPIMES (AlUEM@ BHINWDHNRUING @@ 1060 M180o
HMNYjo @ ER88 @OMAdDNo WMo EHMNYo O 1LNEBE
@M MO 206 MIWIHN0.  @aldh@3alm
BHIWYHEBI3  (design  codes) D @OMAlIDEERRIOS  al@ 101603
Mo 2§15)6MS. H-MEDD @RCAlGH 2] MBERI HWECRI £YSICLNBS
aNO@HUE  nIRla M 11T N30 (alSHMIMEBRNS
(@ 18I 186008 6)BH 3 }SBNIW 1@ 1H6) 18],

Roof that stays together as a single

Good integral unit during earthquakes
connhection

between roof
and walls {

Walls with
small
openings

Lintel
Band

. i ot Good
Stiff Foundation A connection
between

walls and
foundation

Good connection
at wall corners

Figure 87 G619 @) B:HNT ON)) (UBIOTNING ((PRUTCLHEITE o6 I(2.4681B3UT
Q{()’UO@O’II Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC

01 OHSIMNOO  (random  rubble  masonry) @M (al@1GIWO
002J60)g]SYONMD MBS MIBYEBRUBH @OMINIMLO 1 (GalB MMUB 91, 95)
OGN bb.

0B S1S M@@EI6M UMY HHUB

R OS] MBMNLOIM 2 NNDIHEYNS BIEHMITVAQEDD) 6)al@IDIQ0
@O MO0  MPIAIBGIGMNMBRINS-  GRMIVD  HERHBIOSWQ0/
HSHB)OSWI0 EWIZa] AU M@ IMEN®)o (masonry units and mortar)-
MUIBONUEODD @O 2fl@]HNo. @MY IDMNITNHOBIHSWQ)0,
MBIl QORI  QUIDMIOMNVEBBUEHOMMVE 2] 639600
MUORIOONMBS  MIBMN06eM  QAUMPLORNS 1M GUH6BRUE
D00 16)H606NS 1@ 186))0.

o HSDEMBBHSHUE  (aNSIHEN0 al2fBOSQI0),  CHIMNB(B 1]
GOUIBNMHUE  (GNVISIW  GUIBNBHEI0  GaNIGCBBI/ OBR)



MlISBIW  GEUILNEHE0), HEIMONO  HSHUE (B0 1658],
0)21852]....) ag)mMIeaBaM A1NNW OO 2RSS HSHEIET) (masonry
units) DO 1M3 9SM 180 DalCIUT ]2} AUEYMMD. 2NSYHHE]
@RLOOID D0 | HQOAT) aBQ0No MVOWIPEMOW
9alGQINHHIMBBM). DY 108 621NN H 10681303 HBBNUD)0
@O IMIT3 @M U880  (UA162SIHENMMIQYAI6M).
HENOHS NN  (masonry) M (aldhHSMOMIOM  aNIM 100
ELOUW BN CRISHBMIM H-2/1ME0 @A MRIQ @YU EEMBUIAH]
(Absorption capacity). 2}Q)MB8 CWILZla] @U@ @3/ 21000 1©3
(mortar) MIMo  MaHld ONSBo  (ULI16)2JS)HMD IMI©D
Dy lsHp@lo GWIFEle)  AlWdl™mNe O@ER8s Mo
B3)(BERYLININHWY0 oY |5HU3 (0@ 1O MNIAileeM®) @3
NREVIMSIAMBINNBHQI0 6)al@IM). @R 1MIE3, NL16).24S)H630M
OSSO 1NN @SN BOWHNRM@ IMIW] @YU EEMEUDAH]
YOO HSHUB @) 106)6ITNSIBEEHQY0°, DalEIUTHNIMMD M)
MICMIS1WIW] @R OOUSSON T3 MHE) | UQBHOENSDRAIEN).

o 6, M1aMN-06Mm@d, M 1AN0-BANIWo-D6EM@3 )0 168136)M
alel @0 6WIEla] M WIMEBRUE/ 21000) OalGWIUTHHINENTS.
OAUIT3  a@Qo  RGIYLINIQD®  AEMNEHINBBS
W ®@6NT (mud mortar). 1) EBIH-MUOD 1OMD OO USH®
HYO60T0) (@ EEIWBUHQIMSS D). SO
EDONEMEBR1HOLIEMITT  DalOSM)  HAlISIH@Y0 62l
HIMNOWo0 (lime) GalBOD M 1DMO-26M@3 &Y (LD 1M@I6M aBQN0
@OMEIBINIVM. MV 6WIZla] AWM HLRHES
MaIGalIAR!I  AIMEUS)OMHQY0,  HENHUE  @RSIHE |
AUDHNT3  af)BSIDIBNHD)0,  ©al01Q  (alBMIMEBRS @3
MBHOIO™ OflWo  AULIQGH @Yo ©21WIM). HLN OIS
M3 1HNMM 2 NDDIHBNS BN VAW  (aldbSMo

@ flclnngEy Dy |HQIOSW)0 cwoZlq]
MW OO MO0 @Bl H 1 OB 16
@)V | 2f1@1H6)0. 0% |3 cWIZla]
(U 1YY 1M HIUB RBODOIW @ 1H6)6Mo. cWIZa]
23 OO M0 @0 1MW Mo (thickness)

@01l QO] (Al0CRIN HAIWI0  MVDMBOIIODIW)0
EaldMENU @) 04 18-ERIM 10 & ).a]. H-MO 12NBS IR ]a]
Wl INO0  QUGIQIEM  (layer). 639600  MUIl0ylds

51S 1077 1992 (ald»000 HS1DEN) 2NSINBIH1Q eSS 13, IS 3495 (Part 2): 2019
Mo @aH12{1@1H0M 24 BEMIHLNA@ CMo MO AOUSSOM T3 ML U2NOHNRES
@ 1HHUEMOM @3 (24-hour Immersion Cold Water Test), @)U 106Mo ©alR HOUSSOD 1IMEN B0 @R)
6003 15 QES BIQMID 10IEI0 15-20 %-08 BYSYO).
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GMIAMMHE ORI OIBSISEERUBHEH  @RMCWIRIMIQ
D0 |HQYOSWYo CWIEla] MU MO IMNON®Io MEEREIo
GUEEM 1h&)o MMING QRINBEAMEBIBE M3 (Indian  Standards)
MABERWIHNMIETS.  GYVINE -3 quAl@]  §alg)m

BHOBOM 16! NSy 58313, OIS
31321 @I 1D NRB8 a1  (2NS)HS), GIs 1)
MM /BHIMNB(B1Q HSHUB, GaNICE80

MO /CB0MB(B1)  dHSHUB,  dholaly  equenileeelm)
DENBHSHUE  aMIU e®one M@ HMUQ @B,
HINEOMD 1:6 @OMAIOOOM 12NSs M 1aM0-06M @3 CIEla]
DWW IOEAD 1:2:9 @RMAIIOOD 1ENSS MU 1AMO-BENIWo-
D6M@3 GO a] @1(UT1MGMI OalEWIUTIBHNEMBIEN).

o Gl M1BaaoeM@ @8 af)BajoPio 633G M1GANIEM UMY M6
OGOV LMD  WOIWIW @I, alfl ®EOD 1PNSS
M@@oeM  QAUMPBOUE  DalEGIUT20@8  BBHMINMVAQDIO
CHSYl0S) U3 MoRNNBHIMEBE MWLM B:SIMEIEN).

’ 'é'lrick Stone

[

Figure 88 @100 M1B2D 1660 @MUIUE nlLI @0 UMY H6UE DalCWIVI 1660
Gz"[()’l)&(O?()’UL.f Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings
Built Without Engineers

cloo] MBm0eMEUSQ T3 @IMID) HIOEMNIUBILN0 DDYENS
@)l 12N8s M@@AOEMOUMYH6U3 DalEIUT 186003
al0S)BBME. mel GBH0EM)BHEB)0 D)RIHSB)0 08
M@@ENOEMAOUTY H6UB oo @3 al(@0Y©o
GH-03O10) 1eM 6B 1 1@ 186N 1MO@3 al)06d mMmss
MO BREERESB/ NILIERAS GalNENIMEBSB HY 10T BHISIEIN6EN).
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Round Stones

Figure 89 ©(0)6113 b2/ U8 M 1B 2D I6M DTN MYl G I 561D (@)
GUTVI@TV: Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

SIS  MIBMoeM  MVIWMEBBEINS MOS8  NNEYI
GRLIAIGRUYO BMSYMND S ST IMEN IEMEAM ONal} UBIDMIM
MO0 BN B0 @RONCAI06L] al0$ealRINNE:EB)0
rLOWMMVIR U HEINS BYDIAICLINO EHINWHNIME MaNIW 1B HQ0
62l@)o. UNEMM1RINUEEM 1M @RoU 1&hI0o LIEl2{1S)ss M@anoem
AUMPBOUE DIDMCD  OalGRIUNTHNINY, (GO  H-MilWyo
mleamonyo.

3.5 s miBaa1e6cMIo0E (PRUTGH66E  02IS(NInIPAI
B IS68BUT

RldhMlo MPLlo 6)BHSISERSIT3 ONBIGHING MVIWIMWIBES  @ValbHS6E1RU3
RIRNH@HNMD M0 ODSISOHODM  BLWHUSIOMD 1Mo MIOY
6)HISYOD 1@ 186N 2N (GO GRIM) GaldeRIMBS @ 1URIIMAo (horizontal)
Plo6NINRAIW (vertical) EIOTVMY 1 ANIINBOWIB-UB (seismic bands) @ROUUDLAIEM). DU
S 15O 1Me0 al)No 2DO)HHS1RNo @0 dH0 2N}HHS L]0
OU3S)BOMEMBMIAM. Ml (steel  bar) DalCG@IU 2]  (al6nIAORIQ
OO]CQ)’](YaCSQDO{;é(\D’ MmO @(ﬁ:OGrﬁ(oeﬂ(‘j (Reinforced Cement Concrete RCC) @T@Gﬁ
OO0 AEMVMY1H NIMLME-U3H8) DalCIUTIHRMMD. A @S MNIMo
oseer] AIS1NE0 GAMBHND aleMIQIMOMNUNDBS af)210 “LISEERS 1210
660 MAWQO §)alYINMDIEM).
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Lintel Band

Roof/ Floor Band

Vertical reinforcing bar at corner
Door

Window

Plinth Band

ok wN =

A 0 o

3

Figure 90 @102 TMN)0 LIo61INYAIQ &)ENTVTY b 612INFU) L U8

cé’mvom?m)‘? Earthquake Safe Construction Of Masonry Buildings Simplified Guideline For All New Buildings In The Seismic
Zone lll Of India
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6nJ903nW)o (band) 612172 0 (beam) @2 10T OSB3 (LS(0)§IMVo:

@ U INDIQ 6119000 OSSO LI 20 2 )OR)LE)ISBW)Y0
63D 2 UM/ Ib6RN@Y @610 @00 TMAIR BID6BI36)S3
(horizontal loads) R)DENUILIAIR 2PAQLHSNOT Mo (PBMNIW
2B ICLIHE)) 6)6)DIP0 6)2IGPITY. Rb(10, PLNAIR I
)Y OEIBINYRMUIT  EDOM@0 (@ U TMAIRD)  61ULIBRUT
(horizontal forces) @61 6)oh S 1SENOD) 6129 T06)) (10

Seismic Band

Horizontal
Forces due
fo
earthquake,
wind etc.

G’[(YUO(D?(I’UL:’ Training of Masons on Hazard-Resistant Construction, NDMA

a)MIVG  CACVLRORYEISCI  DYHBI6IR] (1 RIHE3)6)SRLI
Rlo6NIAI®) BID6BB6)S (vertical loads) @I6)PRYBE OP6IMYbUD (columns)
2DV o)1 TGLIHLE) 6)6)DIN0 6)21QYHWIENT) 63(@) 612 To

622110

Vertical Forces

ﬂ l‘-f Cover of 15mm
t ) ®
(dead and live

loads) in a house 150 wmin

\J

* 0mm

Structural Beam

G’[O’UO(O?(TU‘.{ Training of Masons on Hazard-Resistant Construction, NDMA




@ 11U lM UMM EBBUB (Horizontal bands)

BYHMUO OSSO IMICADTE aBENHNMN @RLIIDMO HYNWHNIM@ @3
aBQ0o AURNW alth) UaNIHNMD @ 1EURTM EIMLMEBRU3 (horizontal
bands) @M. (AIGMYds 1230, a}@eMNAIW] 81, a1 af)M I BN
MAB1ENM  e)®:g1seBE1md @ ol IMAd®  R.CC 6NIMLMEBRUS
2008 BOYA 2] MU o] 1H03H@I0 IS IS 630 aRBds 1A
(rVIEINUIO MDBBHIBHQ0 6)2IWINMY. MVIWIREMIW] 7.5 HOVMO11QM
M3 15 ©&VMN121QE@ (@M @S 1) AU HMON 1G3 @RYEN © 1UaIlM
ENIMLMEBRUE MBI 1HHIMSSO).

ANnw NEERs1 T3 @Y 3 @EOD @3 88 @ 1EUAIM ENINMEBRUB
@AM B30} OSSO 13 ORI 101 EHEEND:

Roof
Band

RCC
Lintel
Band

Plinth
Beam

Load Bearing Structure

Figure 93 (@102 1M 62UMUMEBBUT
6"[(77)0(070’1)7 Disaster Resistant Construction Practices: A Reference Manual

1. ad100) en1903aU) (plinth band): @S IOMOQRAS (basement) M6 1(03.

B)HMICRI MENSNMBs 180 HHIDEMO EIBIBENEI OHS1SO 1M ISP
O88) M6 MO  Gald@IO3 GRONMELI0 SIS ISOM IMEN
@S 1MNIMOM T3 O6NBIBIM  (IBBLNHUE 2 3N)HSE 1GRIHE)
U390 1BNM® MS@ING o 100 EIOBALYBUE MaNIQHe)0.

2. eflMNO@3 enuoBaU) (lintel band): QIO RRBUE, BMILIEUE a0
OO BSOS/ MNP HEIOS DYdHU3 M 1a1@0.

aBQOo  (AJWIMEAIS 6NIMLMo @O  AMNE3 enIDMBAS  af)ald
60 dS156838 12130 @132 IWY0 MTIBHH-ENSMIGN).

3. OYad/ GVIENIIUB ENIOBAW (roof/ gable band): Mleflol) ©@06)2160:1@3
BAOM@BHNOWIES M 1] 1@3.
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ONDNMBENILW  BHINBIB])  O)DHINBEMBIHH Q000 @O
GR@3HNOW @3 Ml MISIENT MEIMN MYal NN INMEN BB@MUY0
MABYaO1HNM@INITE (GBI HH0  NIOMBAIMON  @RNUUDL0
QIEYM16IN 18130 MQY AUMNHOUZ (MS], CGI aH°lQ (Corrugated Galvanized
lron Sheet)) 6)BHOANBENBIHE Q)  GAMDIHLNOVDHE T el ENIONTALI
@) 0MMICAIBH 1 HM06M). DIMONDL], GRDIBLNOWIAS LISHEER6)S
D UMD enIWlalensH@lo  GNUeMo. 210160
COOIHMNOWBB  OHSISERE1No0 Olad  NIOBAWS  (USED
(aJWIMMAIEM). OO0 OHHS1SEERS T3 AU VN NI (eave
band) ag)(Mo Q1&31H860M).

21016100  GAMILNOWBB OHS1SEERS|T8 NSO 1MN)  MIBHUB
BN MI(MEA GNENU3 AIINBUI MNTBBHINEBE).

-

- Seismic belt above openings and
below roof at eave level

- Seismic belt on gable wall

- Tie at eave-band level

- Door

- Window

- Rafter with collar tie

- Tying of rafter with band

NoasWN

Figure 94 80D(Y 6190800 CUNI6eN/108 eniandnujo

6’(07)0(0707)7 Earthquake Safe Construction Of Masonry Buildings Simplified Guideline For All New Buildings
In The Seismic Zone lll Of India

00N 6nIoBawl@d Mmoo dMNIUE ENIVNBAIGRILMNSS OV 1
2°1001@8 B:)SOMB A I0S)BSE]

M~ I\
Gable Height
m m Max. T m
No Eaves Band Eaves Band provided

Figure 95 0@ 61208008 MTMyo GIens108 6119MnU1GLIH6))88 O o
nle2onuw] 1 2703 @ lolenemo
GS’[UUO(D?W Training of Masons on Hazard-Resistant Construction, NDMA

CHOB0  OOMIMY I  GYVIEME  111-03  (Seismic  Zone 1)  @QHQM® IMOILIIEM
2MoelgS1WInSs MEa1eR8S NIMMO (sill level band) @Y)OUUDL A 12I0TDID).



canylolnod/ e@LIGMISHOIB oM@ (BEUICH6NE
IS 68B3UD:

o MIBOMIAYSBS HMUIHUZ  (longitudinal bars) 2D NNEI
@BOURDOIOYMN IO aJOoURDOPYM Y0 aBO)o
BIOOD 25  NVMOIDING  @RLEODL) (1661
UDLEY L. Y DIE)P DSBS (/ORI NDT (D0 s/ L))
M1M)0 D@D ] (UWDBE) LYo GUEMo.

1

48 7 6@150

G’[(TUO(O?O’U‘? Earthquake Safe Construction Of Masonry Buildings Simplified Guideline For All New
Buildings In The Seismic Zone Il Of India
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conylolnod) e@LeIeMmISHIB oM@ (PEUICH66NE
oI 683UD:

o 2OYSUT @YW IS6BRSNOT (L and T junctions)
MBSO ILRBS LM 1p0Beb8) 45 TN IDINE B300UDLIIZ]
(overlap) @R UUQSDIEIT).

G’[()’U()(O?O’UL.{ Earthquake Safe Construction Of Masonry Buildings Simplified Guideline For All
New Buildings In The Seismic Zone Il Of India

G’[O’UO(O?()’U‘.{ Earthquake Safe Construction Of Masonry Buildings Simplified Guideline For All New
Buildings In The Seismic Zone Il Of India




econylolnod) @@LIGMISHIB adMIU@ (BEUICH66NE
IS 683UD:

G’[(YUO(D?(I’UL:’ Earthquake Safe Construction Of Masonry Buildings Simplified Guideline For All New
Buildings In The Seismic Zone Il Of India

(E[OUO(O)(I’UL:’ Earthquake Safe Construction Of Masonry Buildings Simplified Guideline For All New
Buildings In The Seismic Zone Il Of India
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conylolnod) e@LeIeMmISHIB oM@ (BEVICH06NE
b I(D.4681BUD:

o YB 6)hI6NB)o @S] 6)rI6N)0 ODRBSB RN CnlILYSS @)alo
Da/EQIN 12f)o 'V U HUT 6)21PIUIM@IEN.

G’[(YUO(D?(I’UL:’ Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC and
Training of Masons on Hazard-Resistant Construction, NDMA

BIDo  GBCD  Galle)R]  6)6)DINo 62NN NNI]

Z0U)aHM U8 M) ESWDIGHEEITBDIIEIT).

D lCRIIIGHETR G OB A oo 1: 1.5: 3 @DEN).
o D LR S = »

G’[(TUO(O?O’U‘? Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in
Buildings Built Without Engineers

o GCINAT) DB GUEIE )V I613 hILIDS Y (curing
period) )OEIMN@) 15 BN UMVo @DET).
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Blo6n enIMUMEBRUB (Vertical bands)

OSSO M) MBHST3 O6NVNUNN BIVEBRAS (stresses) BN 1QGRIHE)
QOB a)M@IENT  Llo6l  AIMWMEEBROS  LlHHio.  BYMI
MOHHULO0IQ]T  BSBMO 0G0 Mless (I1S)&:HaE108  Lloel
ENIMLMEBRUE @OE1LIaHeM I M6EME: 12130 MIGIMI @OM) 10 BSIMELID
melss 1Sy 68310 Rlo6n! 6NIMLMEBRUIZ
63912} 55)SIMIBIDM@IEN). OIOY OO 1@ 186)M
63 15EINEBRE M3 @AM Llo6n ANIMLMEBBRUZ MMTIBLEMNBD):

1. af)alo MPlHs3Ieno
2. MM elW]dho a}R@)BU8 Gal@)0M BINOI)0

3. 2MORIGHUE QUODERBUE Q) @OMNEUE/ N U3
)M 1OIAS DEUUEERE 1R N0

Rlo6N! NIMLMEBRS M8 DalBWIUTIBHNN HMITWIAOS NULIMo (diameter)
6 HS SO MO WO @)W 12f1@1H6)0.

a@10leimo Ulelle)  age@iIMI@@HN0 CAMYID]HNo0 DI(MED
Do 1HQIRN0 BHIAE(B IR0 988  Lloel  NIMLMEBRE 6L
HMNBHBIES  (reinforcement  bars) (VO 1QIQ  (HA1HHOEMo  MVIWIAIN)
)M 1@MOLNo 6O)BHSIS 9SMMNN3 ENOY0) (00 00368133
MB@EDIEM DD T3 DEE)AISIBMMIOENEIM] ONal) QUDIBMEMO.

PloaN] 6NIMLMo  OBHSISOMIMEN  CHINB(E1) @RS IOMO  ME3
®S6E831 @ 10Ul IMAIQ 63960 OOMIM1H NIVMBWIRROS®I0 HST)
BO@3LNOWIRRNA{lHnemo.

Rlo6N! eNINWMEBRUE MBI 1HM@ 1OM BN 1288 NilUdRUIcUVEBRU3
IO 6)BISYOM 1@ 186)0M):

e«  @RSIMINIMEBBSIOLI Llo6n eNIMUMEBBUB (Vertical connection at
foundation)
HMINES @SIBIN0 L @odhi@ Q103 asHa]  @omualnloo
GHI6NB(MH1G1M3 DNBE] U@ 1M GUoaHo 100 @A) (4 el
QU300 600 @ l.al. 2 @S] MSAIMBS 630) all.0il.oul. B9eil©d
S| HMIT HSOM T MBOE:. @O M) 2Q)0 B 18:@3 M MDY
@O 10000 aleM1@)HQ)0 H)al@Id:. @M 1M BUdaHo HMITWHS
23030 MmO @em@3 @ (Ud 1Mo MN2p all.N.oV). B3P af)SIOT)
@0QIOIMDIEN).
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Figure 105 @RS 1MUOIMEBBSB DT Llo6r2 61UMUWMo DUFEIZS)OINT @ TD)]
G’[O’UQ(D?O’U‘.{ Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

AT

M&H&16eIHs 1O alemI@EMIIU3 @M INI0EOM @3 M 1omyo
OM@AM MI@HNM HMI1 o WIesS DSWIT8 HS1 HSO]
(M_lHs1elo M1 1dho 2 )R} U8 Bal@)(M BONEBRS1R1}o MI(Mo)
GRDIHND NUEID 6)HIENS BalIBHHENSMIGN).

016> al)DE)BHS1621 Rloen] aNIMUMEBRU

L DO@ QR0 T A HQ R0 21}A0IBHU8 Bal@)(M BINEER& M3 (Lor
T junctions) 800 1dhdhU3 UDHRECMUIUE BoUNaHMON AULEINOMIW]
Rloen! @ 1MW 1eR88 HMIlH6) BOUMNE] 6)nlISBWIW B30) BF ] (cavity)
@alO)SIM OO 103 1M HND:. DD HBHMI1 OBHS SO MO
@S 1NN @3  (foundation) O] lojIW @ 1HOHEMO. 0D HY]
allom1S GH00N3(65 1] ©alBWIUT 2] MNWHNM@IEN).

i -

Figure 106 D01 2/)D@) L3162/

G’(UU()(D?(TU‘.{ Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built

Without Engineers and Earthquake Safe Construction Of Masonry Buildings Simplified Guideline For All New
Buildings In The Seismic Zone Ill Of India

CHIMND(B)) HSHUB HIMNSE 21)AYHE10Ll  Llo6n
6eNIMULMEBR U3

GBI CHIMNB(B]) dhSHUB (solid concrete blocks) 9alGQIUT 2]
2NDYBUB OBHSICMUUE cloan] @I IWLRSS HMIT AUWHHM@ M)
GOUENE T MIBH6IMB 3100 DI LB M3 AlPYMBS HSH U3 MYLIHH63 100
Dl IBHNMBMIAT. GIVIS (slot) 988 GaNIGSBI GdHIAM(H1Q
S UB (hollow concrete block) 80(@) 10N GOUENE ] QnJ(%QZ)OUﬂoGG)OO_Ig(TT)@OGTﬁ.
0D AP alMIS B350 DalEIUY 2] MOWHNM@O6N).
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£2M @3/ UGV 1L1}HUBH6) 2110)DISS Llo6rl 6nIMUMEBRUS

MIGMO @O (00 HYSIOGRIO MelHS)BS N°15) 63100
QOO eNBUBHN0 600 A1/11001@3 (2 @S]) HMSIO@ (Ul0) I8s
2MILIGBUWBHMN0 2o Al OODIT3  5H6M12/1@1HNMD  Galdeel
RloenIn® @@ Q1@3 OIMBENILAIOAMO HMI1 MTIBHENBMIEN).
RHMI MOWEBRST8 OBHSISo OLIMGMUIUE 2M@3 (UM 1R BHU3
@RAGM) @OUQYAS DalGINo MSAVEASI0. @OEMIY 1NUIHLHNHIMIW],
a0en MIMSs 6NIAIERUE 2MT3 UIM I8 HS18HE1T EMNB1S
aB@3BNIT 1@ 1H600MIAM DD ONNBHUBH6) 230 Lloen ENIMMo
MN@BBIM).
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@(m)oro)m)? Earthquake Safe Construction Of Masonry Buildings Simplified Guideline For All New Buildings In
The Seismic Zone Il Of India

20N ©3-0O) 103 HS18HBIS PI1o6NIBHILNHEINIW
RO 12106M &M A IMNIMI1CHOHNBD). 2MOLIH-UBH6) 23NIMSBES
Rlo6n)  enWM@OM el HMI1 MBS1Ed N0 enI030WMIW]
eI a{18HHMMIo (UMY RN B-UBH6) 230)MBE Alo6n] UMULMDIT) 16)Al
SN MBS 2NMOm3 IOMOAIWe ISP o 100) ENIINMNIRIWIo
cWIRalleHnaE@MI6N.
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canylolnod) G@LIGMISH6IB a)MIU@  (BEUICH66NE
b I(D.46B1BUD:

Blo6N] eNIMUMEBRBE 103 (VW06 63(9) (118 2121, 102727,
12 21271) DoUDGD DEIBINUINSBE3). @0UWRYE)S (MY@LH NOND)Io (USB6)D
(aJOWIMSo  @R@I BN, BRR@INICE, (1T
WIS VIBRCMINT  HM1B6) 2o MY VIDMO-D6MDT

DN IDCDI (1:6) @V6ILBNTT  BbrIENN IR (1:2:4) 6)bINYBE3
h(Ual@DI ORIV /H6)6Mo. MU Th(T  @P(@YENTNUS)LER TN WD
M1M)0 LDV B(U.alo MVo@LHEIMO0 (NDT)o.

DY MIam0 2an@d AN EOLNUINTTG aldb@DT0d & o]
MP2296 UGYRBOUT LM N0T Mo 63@) Ml @rosLlo
2 ILS T @Jo GUEIMo. DD TNI] aBHhGR000 4 6] MBS Yo 4
6] NI YBS (TVD210R @IS I TGLIO 4 86D JITVIYSE
(S OIS () I TRPSBBRI @) VS0 (oD 1@ 12/ I0T 2D 1IN o.

O®eual’lln  eUMUMEBSlo Llol  6MIMLMEERSlo @A 1G3
endorwla{lealm @ 11608 (Methods of connecting horizontal ties and
vertical ties)

Rlo6nl NINWMEBRUE M@ 1HNEMIOUE @R o lual’lm
ENIMEEREYNIW ] B5 1 BWIEal1EHHMBO @M INUIRIAMI6N). BRMIVD)
Ul IM IMLMEBRSI0 Rlo6N! NIMLMEBREY0 Al &S] MSIM
muneleess1@d N @103 CHHIBOD leMHHaMo. @R alMIEO
eI ai12i16)2/8:1@3 E)BMI MNWEBEIT OHS1So GUANBM) GaldeAl
(U@ 186181,

o MPIGHEBOLIW0, 2NADHUE  Gal@)M  BINEERS1ORI)0  Llo6nl
ENIMNLMEBRE 16)l HMIes MI¥Qo OSSO 1MEN
@S 1MNIMOM R0 MEHBQo BAMIHNOWINS OVINIIM3 (roof slab)
@618, 1038 Ml 6n1on3l1eRo 90 1EH6N3mMIEN). HDIMOIW] H-MI]
30 @VMONI210@ MIS1T MBom] 90 WL AUSa) O EURITTNAIW
GBH0NB(B5 10 1M B-EONDE) IS 16)HS6Mo.
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Plo6n] ENINWMEBRUE OHSIHMI U8 ©ale@IUT ] @ 1oual IMAIW
66 My 1 6NI0NBAURMIW T BS1e)H-S6Mo.

CHHINMBBQ  VINRMUE @RI  CRERAMDSIT @ 10U Im
MMl AMIIMUBHBNS  @OHONDRNS]  af)SIHENM  Llo6nl
ENINM HMI a}NBERD B M1S ] GAMTIHNOWIOS DOMOEBRS 18130
(wall plate) oG:S’Q(SoGS)OEIQoG:Q’]EIgo (common rafter) @T@@ﬂ
N {186 HY0, BRI 16)IRI MQ) CLISHEEREBLI0 Al
aBN GBI (hooks) 6)HGBHMI 1 HBERO 9alGWIU 2]
ENIMLEYSIOTNBHR)0 §)2lPIMT RIENMEBRS @3 M M) CADIHN0HWQ
(MVOHH1HHINRM@IEN).

ONOARBEBOS (openings) 213QY0 HMI] DalCWINT2NBS BHIEM(H1Q
ODHIMRBS  MNSOB2QWIW  NINWMEERUE 966N 1T3 @O
clom es @ 1ouallm enImMLMEERSM0R]T 51 W lallenm
@@ 1108 @@ 1H66Mo.

Plo6nl 6NINLMEBRE 16)l HMIH6) IO[WhlW) m830
RIC1ENMIOLIE: 108 16000} HMIWAIWT a@af) OHSIHWIo @)
AB2OIHSLNHRANS N80 HMITWYOS AULIMVOMIMEN 50 OS]
@1 166)HYo GNU6Mo.
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conylolnod) G2LIGMISHIB oM@ (PEVICHHME
b4 683UD:

MNBUT B3N 16NMICINIS) CWIZ o/ lt6)MMWseaBs3 103 8
mm M6 08 40  evmIaIoNo 10 mm
MII66Mes 108 50 XVMNIDT0N0 B39UDdLIIG] (overlap)
MO0t ] 3D 2] 6)S T MU 13/ 1@LEIBDIIEIT).

ol

]
B o ol &l thie Babalong e nn
pesw

C?[O’UO(D?()’U‘.{ Training of Masons on Hazard-Resistant Construction, NDMA

450 &1 27 B3MEWS) Ul MIBLYS3E | AN HQ TRPSBE3
63(9) M1 T2 UM UMV 6)R] (1 1RY DI 0 Llo61Y
MU L] LM 1RYAIR)Y0 6312} 657
aumwle/lenemoe. UlS  ap@an2oayo ma T Iwlod
UM le/12/15)661130M)0 BIEBBUT 63(7) CalI6)R] R)D W IGLIHL8)
6)6)>DI0  6)2/PYIMNDIMIARSBS  G61UIY @DHHNT DY
YOO W26 (0.

G’[O’UO(O?(TU‘.{ Training of Masons on Hazard-Resistant Construction, NDMA
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G I6N3(B10 M B 1A LJIOTD 21061010 GADBH)OHHUB

e oM@ MITILRMMN  HLYCHNILNMHUB  (rafters)  BIHMINVAQDI)
2)DO)HOS UUEERE1GRIHH OBSIMID1H0I08 af)® 133 U0HHE 13
OBEB HP)CHNILRMHEIB (opposite pair of rafters) eI 1aflaye)B-00M
B8 6n1°lo (collar beam) RIS o {1H6))b>.

S e
==

Figure 111 GcI8(@ 612/ 7o
G’[O’UO@()’U‘.{ Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

e MU(SS)MHBJo  (struts)  GHIBGEMISICHIMI®  luow @3
6 6nIMU16B13)®H )0 (diagonal bracings): BHHMI VAR ©) 1EURIIM
eNIRlo MRlo BAMBHNOWIRS BlBLIIMNIBI0 1QIENSES (al®elo
(square plane) (MUAITNORIBAIW] (parallelogram) MINIHQ)0, BDMTIHED
DS 200} 1GRIHE) (gable roof) eNILI0 aBM3a1HEHQI0 6)21TOM).
D0 MSYMD IMIW], HPLICHONILRHUBH) MIOPWIW ] BROIWH6)
HIMNOE 2NN IEMIS Bal@IM BINMMO GADIHNOWIANS aBQNY0
IO BOUNDOON0 Al H)S1Q GO OOHEN OB 13
DWIEINONAIW]T MI(SSIHU3 (4 el x 1 adi) opiSlaflal, e
M(SS)H68 O 103 CWIR a2l CHIGEMIS) BHIEMIW
Gl @3 45 WGB3 (ENIMN1E3 MNTBBH3 .

31 fﬁa% - #
or r,a‘ NES g 1

Figure 112 0’27[5_53:19:2?}0 Y/ K 67[672/0’1)76673‘]«:&:@070
(E[O’UO(D?O’UL:I Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers
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21.60a0). (G) UQMEU3 (13 GNZ1MON 3- 5 HYHUT) DalEIUY 120 "X
DO H NGB ©alLl0] 2130306 HIENIMI1ES 6)21QYIM@DOEN).

Figure 113 0’1)75_5‘]09:2‘]0 X 67[672/fo7€673‘]¢0:§‘]0
G’[OUO@(TJ Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

HPYBHNILNHEBY0 BOUDHE) MHHE08 988 al@eilMd:830 (purlins)
e00N] 6r1ondau1eno enenilud eriondau e ©0a{1H6)ds.

2@ HOflanm) 881 M1T3HM CAMTIHNOVXQ MIGB3Y (bracket)
6)dHISYOD 2)AB1GMIS UMW {1863,

0o entlo (ridge beam), EDMOGATIAWIQQ 6n%lo ag)M U OS2 DYH-E 13
00186 bb.

GAQM3HNOWIES af)2l0 RISEHEEREOBW)0 (6NI°lo, HPIBH6IMB, al@rild
o)1) BRIDaN MI(SIARBUB DalGWIN1B2]I 21.6)a]). AUROIBUB (10
enZ1MeN amM1T3 HSYMT DPHUT) OalEIN G2 N3
enIWlal1e6)ds.

Figure 114 GA(BH6))@A)6)S nf)LII RIS 6B1B36)BW)o 22 1DF 6rMUT/166))6
@mwm)m)‘? Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers
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a1 GREDD CADIBNOWIEEME: @3, MSJo (UIHEBNISIo S 1Q ")
DOOIHQICRID "U" DODIHWICLI) 988 aMBNDHUE OalGQIUY 2]
a9 alS 1B (al@eN0d) e laf1e6)ds.

Nut Nut
30x30x6mm——R® Wy m

30x30x6mm
gauge M5 W-“h"'/ﬁ gauge MS washer ﬂ“‘ %
| U

Sealing washer b Sealing washer
neupmnt- or nex Ipfl‘ﬂ(' or
bituminous felt / bituminous felt

- : " "I hook ‘U’ hook
Secure roof sheeting to purlins J ) ;
using )" hooks or "U’ Hooks. Wind Speed Zone V only i'fooks must be installed
with nut, 6 gauge MS
» washer followed by
b, O N The holes in sheeting must be made in washer of Bituminous

: P Feltor Neoprene.
ridges to minimize water leakage. P

Figure 115 n¥10)0 nlS 16> @Y 29T 610MW T2/ 1660)0M J, U 20))06)) 6> U8
G’[OU()@(TU? Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

630S)HEBI6Y6M B 108, 30B0I 630BSI @BI06)LI8: 108 B3 1SS B30S)HHE830
2. 0af). OBISIOMNHUE 9alCWIN e alSlHH@MIW] (al@end)
enIaWla 1663

Gl Hook

Anchor each tile
or every other tile
to purlin with Gl
hooks.

Figure 116 639500 nlS 16 @297 1MW 12f166)N 1. 6)0g). 6> IB)ON0)) L VF
G"[O’UO@()’U‘.J' Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

DS2NAOIBHUBHE) MBHES1e0Q] 9 el Arflm]ene 4 el
OQEOM 120 B3} 8 B.o). HMI 988 (1HMBEANILA BB6M(H1Q
2@ NGB, D HMil GLeNilLd eriondw1md Mlmio S
m@denm s olal. smleeo] eniocwlafla]  al@emmoyo
G063 (B> 15 1@8 )l 1emo.
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Figure 117 AS-2/) D@6 (B06)) D)83121907 NIDMBE0ILA Gt 96113(5) 21O @B
mldaoemno

(E[O’UO(D?()’U‘.{ Manual on Hazard Resistant Construction in India: For Reducing Vulnerability in Buildings Built
Without Engineers

cNoNUEeM1B U3 (Staircases)

GNONUEM LIRS  Bald@8a M@ o MI@EAIEMDM ILN0 (Al ydHo
(DEL HANBINIEMo. MMBBOLIERE 1621 B)BMUEERE 118 BUNINIAM 1B U3H6)0
@ADL MHSeNss Q@ QA IMo GdhS)alIS)dhud
mocnlaflgiens.  a51seanalod movemm Melled Mmoo
MBHS1ICLIHE)  BalddhOMB  OalC@IUTHMNM  BNICUEM U3  (staircases)
CHOMNB(A1) MBI NMAINEME T @OOAUIES 2 }DOYHBIAOW]
G2l BINo NSO (LVERLBWISIERS | MBI 1EHOHENMIEN).

Tall
slender
wall

Inertia force of
roof mass

Damage P —

Diagonai
bracing
effect

N’ Damage ] l

aaaaaa

(a) Damége in building with rigidly built-in staircase

Figure 118 6)8S 1SN 1@MIS G21BOM0) MI1B2AD 16601 @I 168108 G S)lIS
MVo R 18990 (MUDLIEBBUT
G’[O’UO@()’UL; Earthquake Tips: Learning Earthquake Design and Construction, ITK-BMTPC

HF1QWIM@D0 OBSISO MO (AlUIM 21}NBIEH-S T3 @OURYES @)
BINGERUE 9N1BNIND (WM GO WIS @RSHOMIW] 06)QI®)
®9268131@8 M1@B@®003 (LA B6)EMo. BT MAWEERE T3 PEMRQo MI(Mo
o0a{lafl@lemm  @nIUeM1NIN@aldUd  MVERG@ROMITE M Rlo
6)aldOMBHQI0 @O (lUIM 23AM@YBUBHN0 BhSInlIS)hUE OERIHE) |
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62l GMIMIME ©aRIGHMSIWIO)M  Qllamlem  queilw
UM@IOOAIQ @ROUMNQ @B 6)dEHIRENIMOND) 1060 6)21W)o.

g Sy
Reinforced Concrete ” ~
Stair Case Tower
(or Mumty) /
A /
/’--~\ e ——
! Y % Gap : ’
Lot ¥
Sy
ed = ‘."'
s /
\ coumn—4 Y
L - ! S
L e Detail at A

Figure 119 £5L16)6:S) 6)6S1568BB 1621 @I TS B> (M (I T@PIW
2/ 1wBIoDo

G’[O’UD@O’U‘.{ Earthquake Tips: Learning Earthquake Design and Construction, IITK-BMTPC and Indian Standard IS
4326 : 2013 : Earthquake Resistant Design And Construction Of Buildings- Code Of Practice

D (alUREBRUE al@ 1aN@ 186008 211216008 BNINUEM 1d:UB (AIWIM OIHSS
BONMEOM MIMo CAUBEAISITDM ]  (AIGDIHAIW]  O1DMBEaNILNI
CHINB(AH]G MEeMESIeRo el msalelo M@ 1H0H0)6NE.
MO BCHMVIM)0 (lDOM S SO M0 HTOODOS
anneimalslael aflsnl 2 @OMIG3 $06MM@ Galderl "6)S)
Gl)" 9aleWoN el enIMWlalldnNdo. BH:MI MO 6)BS 1SO 1)
MUOPAIW  GMHS)aldS alQIED @113 OIS GlGIM) Mo
N88GLI0 ©)aldSEBRI0 Mo 1H0M).
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D008 MVITY 1 GrINUW) 0P (Indian Seismic Codes):

29umpo ol Imio (TVIRAIRY MaY6BRUT DEITBILIOD (U o
BRbMIOT @R 12BN INORT  6)hS 1568136)83
(21O DIBERUIMIEIT) Iyl GHIUYLUT
(BDOYSOD IV THENINO. D) GRIOL@IaH(S6EBS16)2]
MYl GO HB TR0, a)BETMTRDB26)D BRM(DEO
(planning), (@)l @0nl(M) (design), (UNBBIOUO6BRUT (detailing),
M d22961M0 (construction) )M U 03
(MO TR MO IR0 (ol 10T
MY2ilefl2f15)en5 008 qQYIMBRAWBINY  (nldbI0086
VYT G IUYLUT @DIEIP 2l D@YNUDIENT):

IS 1893 (Part 1), 2002, Indian Standard Criteria for Earthquake Resistant

Design of Structures (5th Revision)

IS 4326, 1993, Indian Standard Code of Practice for Earthquake Resistant

Design and Construction of Buildings (2nd Revision)

IS 13827, 1993, Indian Standard Guidelines for Improving Earthquake

Resistance of Earthen Buildings

IS 13828, 1993, Indian Standard Guidelines for Improving Earthquake

Resistance of Low Strength Masonry Buildings

IS 13920, 1993, Indian Standard Code of Practice for Ductile Detailing of

Reinforced Concrete Structures Subjected to Seismic Forces

IS 13935, 1993, Indian Standard Guidelines for Repair and Seismic

Strengthening of Buildings
PO VAR GO IPYSS RbUOD LYo 6)BSISOD 1)
WINMIQ) GS)alIS)o (MVoBrIB6)16LINMMIS8 ©e/e) D
qUITBEAWAURSBITT MYt o600  2/S6838312)6)S
MOFLIND), D12 al@DIUWT MIRMYEBBYT Ls)IDE) Lo
)N DOINE)  LlvaHfo. @RMODD  ANDAIQD
GO AYBS 2/LIMEBRST08 O)BSISOMNT LISMINnIPDIW
GSYnlIS)hUT  (structural — damage) g)éﬂ?%@;@j@?u ag)(Im)jo,
OB, ONUDIW 2IRIMEBRBNTT 6)bS1S0 b)Y
UTPRQRO  aOTPDIET) DD CHIUNLUT  6)hIEIE
BDCRUDDILE)) 1D,




3.6 B)HMUOIMEN @DRIIDo LI THEMDTMI]
(REUTGH6611E 1ISM I @DLIIO1D) b IDS6813UT

B0} OSSO 16! 2RISMIAIRAIW “RISHEBRBIAM (Structural Elements) @M
ANILIEBRAS 6)2lMHNMOY 1E])o 2’ laimyo QOB BHEB0
MoRBHUIHMM MBS MEUY ol UaOIHNM@.  af)MIT3
OHSISOMIORI D]} BINBRUE @PMIVWD® “LISMIAIEAIY RISHEERECBIS
(structural elements) ENINWESYO) |QBMI @O @3 068131
M1BOD6)SOUCWI @OQ MLOWMVIA(U N B-UB, @MNYENIMUEBRUS,
MBS0 S1ENNHEl0 af)MIUEO@®IENT  CLISMAlPALII0N0)
20ISHEERUE af)M) ANS1HNMD (Non-Structural Elements). @OOUOQ MIMMOW]
1@ 1H600:

1. SISO 1eISeR1RISIEs TVOWMMIRUB:UE: aD@GeM 1)@, GIRIGNS
@RLINIOBUS,  ©aHTBaN)dHUB, (01U, alfl QLINLRHS]T 988
00BNBUB, N3 m1eflow), LM@3-CUIM @ ldSHU3 & aNDYHHUT,
6)6)] GENIIMBIHUB OEHIGENEI @RRIA Mo OEIGNZD M 1B MR
al0@S1aHMIBHUB a1

2. OBIISOMIGRILE RG] GalBGOm  @OMINIMLEBRUE:  H)HS SO 13
mlmMio M EUATTNAIGWI LlonINIBWI MSS]T MT3HOIMM UMPHHUS;
@ROMIV®  al}hBNPLRMHUE  (chimneys),  6NI0ANIMIQW O,
OSSO MO Dal@IRIOM T8 B35Sl HL] H1BHIMBES KIWIES,
al0e)a]Q, OSSO M) MBHE1OL! Oal01Q BRIMVoEM6M U3 (water
tanks), (TVENBBAUURHUE, OBSISODIMN MBHE1T3 MuNdailey aly
GENIOMBAWBUB  (advertisement  hoarding),  @R)UOQOMNAQOT IMIQ)BS
(GT@(T\)JO’]moGaUa (communication antennas) o) 1.

3. MBS0 SleQleslo:  Relo-  eenUBR@ 1  Allmoem
0L06URIGUE, UOW)  WTlD 1M Mo 1WIMEBRUE  (air-conditioning
systems), DY HUBS GUIGLDOM 6)16)alaidhU8, LadQB:U3 afON L.
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1 4 i) Saovl i . -
Figure 120 00BNV WL/ o) 200161 a) (M1 B (12U 108 D857 (2 TP 90
G’[O’UO(O?(TUL:I https.//www.nicee.org/AssamEQ_2021.php

201SMIAIOAIQ BYMI (@ 1GRIW MSalS1Eha8I00 OUBNHNIBE 12)3e)BI6NS
MM ) aH51sERs1eR0 B2lINMAQBD @OEOTN0 aljNOMAIW)EE
AMRHNUE  Allen AIS1en8sI@es  @0aldhSo MVOWMEBRU3HS)
CHSInl0S)HBlo  MoENI1HN0. HOMOOMM IENSE @RYRIIMo LI 2]
MU  MVo@BHIHLM@ Mo WMMaHo  BOWHNM@ Mo M
alO@YM 03681303 (LOERV1H60.

e al)No GLIS1HHIW] M@0 aleM 1NN MIEMIEUB Al}NEDMHE) MSBE]
M@BOMDo  MINY  MIMM}o  MIBRIEHUE  EDRIODTNDONDIQ
6n108l6MBU8 af)M IO BYBMI MAOD @YRIo MRlo al@®1H60.
@O0 @10 1503 B3 1N10H66Mo.

Figure 121 nl)No GRIS 16097 Do nleMIRYMD)o Al)NCDTNHE)) B3]
M1 oB66) @29 M1B22 1D 160 18
Gz"[()’l)&(@?()’l)t.f Good Construction Practices, A Presentation by Habitat Technology Group

e alalSldud, 6alS] MSIMIWT ©alEWINY1HNMM Mo 1WIMEBBRU3,
0w O0Y @YX ASOMDHET AUDHNM 221 Mo 18>U3
(ready-made water tanks) )M 10U GOUeN3 @1 1 1@3 9012151621613
BN MVAQDV) @O @VlESDHID 1HBINUIMSBS NI NUBED
HISIMRI06N).
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Figure 122 M))@LU 207 2ISTef12) 2UIS@ S08)0 6)21S12/STH8)0
G’[(I’UO(O?O’U‘? An Earthquake Preparedness Guide: A Ready Reckoner for Home Dwellers

o (a0, AUIHoU] ODNHIMB, EIHUDTIANYBUE, @ORINIQDHUZ )M
BRIV 21} 1BMIS Bal@@10) UMW o {10 b:.
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Figure 123 A2/SMInl@DLJIOTD 6)210 1@ (UMY BUF (TVo@L:HU1CH66172 @707
G’[()’UO@O’U‘.{ An Earthquake Preparedness Guide: A Ready Reckoner for Home Dwellers and Earthquake
Tips: Learning Earthquake Design and Construction, lITK-BMTPC

1) ©aHT3aMHUE A0l AUILIM LM  @OOIQINS MU BINMDYO
QUEBRE 1210 (rIIBONIBUB (L clamp) 9al@@IU 2] 23N@1GRIH) *RIS 1o 1H6)bs.

Figure 124 (61219861046 U8 (L clamp)
6"[(7’1)0(070’1)‘.: An Earthquake Preparedness Guide: A Ready Reckoner for Home Dwellers

2)  @OM 6)aHeNHS16el QUOYHOUB 69 A 190 @ 1H60MOQ
GRIDaNOED 1MONCWI AUQOIMOHNCWI NIGW OOWILRHUE DalCWINH0.
O00L 1)) eruensl M NIBW eNWIRNH:S)0S HSWIE3 Milniles
9alEGWINHNINMDIEN)

Figure 125 (TUu[nJ7673‘u
G’[O’UO@()’UL:I An Earthquake Preparedness Guide: A Ready Reckoner for Home Dwellers
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3) GRIoaNo, ol0Wdh @OARIEITE @S] afMIN  OHIRES  allldhdhud
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@RMI0aN1@EERB0 BIONMEEREY0 HDAMBIWIT @DaldQ MVYalM @M
Mo 1WIMEBRUB OGEANEI oM al@1BURIWHOEMO.

QHHINIBREROS B0 1288 ele) ANIEEEBUE OSSO 1NN
(WM BINEBRE M3 (IBOUD 1ai12153@6N30 o)1) DN AUBIDmEMO.

MDD  Bel-  HNIBRM  Ailmeem  muonilwomanoe, @moeilmy
M@mod2em o/ lwomnl)e  9UBHUSIOMIWISIEENEI 2
al@1GUOOUNB6) .

968BIM3 BalddxyMM Q0q1eflMen enl@3Mes O:-S1S MBanoem
QoNOMSS MBal@lal@o AMMYIRIIHMNMD MmN, @M 1MW)
@NUD}AOS MBHIL] (MooB6ERU3 MVM@BUD 186)J0.

MBENIEMBHILIVBN USHO  (AIWIMEUSDIAT). USED 21}0Y68R1Q
MUAOo IS aleM 1@ IBOTE6ME; 103 @OOUDIRS B30 163 (Curing)
Mo 1WIMEBREY0 Mo afEBBREOM @Y IDIMY  af)() @ 1HIMD)
MmO 1@ 1H6)0.

) 102MO  AUDHNM@ N MMBald@] alEMIEERE103 (alal@lodla)
90468303 OUBASISICEN3I af)0M al@1GURIU 1HEEMoO. @RYNUUDLEDEH; 103
B80) af)BZIN WA, @OBHNOSE/ @OE1BINHMHM  af)MIUBIOS
©alGBUdo BMSIM® MM 1@ 1H6)30.
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Mal ald @3 6)NUS 12 N30 &I HWOMM HSMIYHUE £6NBRAM) ONaf)
Q@YO6Mo.

enIoeleM & 1210 HSNME-E 1130 MQY MO MINLIEERS 13 M1M)o
U6 @RAlHHSEBRUB HENZIBHIM 1D 1HHIMBS OWOMBS 6)6)d-MD U3
96)ENM ONa]) NI D:.

e0S121M@3 MK Mo 1WIMEBRUE DUEAISIO 1QISIBEMEI AT
al@138UooW 1H86Mo.

al0@H6 63 Mo 1WoMeBRU3 mINDORo
a@6O)MI0S 1O 10NN R0 O0aNMEBRUB al}OBOMH6)
BaldBYM@ Mo @@ eB: UMMM Mo ODEIM IO 1LIOGEMI
af)0M 90af) QUMDY Ds.

OMBHNG1IQT Mo WIMEBBRUE  ©0af) UBIDMB@Yo @R MO
(lUGOMo BaldE 120 1WIH@o GNU6Mo.

@RO0a01®  MOQEBRSIT3  MIDANVHNIBHE GO0  Bal@3M@ 1M
(AIGMYB 0SEBRUB (assembly area) VMO T3 OUBEIQSYIOONEHQ)0
@POUOWSHN 1288 i 1N6eBRU3 6)al0O) muneleena s
(B@BUD o186 HY0 6)21QYISIGNBI af)(MIo al@1GUDIW 1HE)bs.

@ouNT MVEHHMI MoIWIMEBRUE (fire fighting) af)Ll0 MILIME LN
066MLM) 90af) QUYOMD:. @REMINSI]o @M 1GRIGHINIUD MBS
21BNV (AIGMIBHAIW] (B2 1@ 121516 ag)M) CGENIIRLIOAISIH:.

Ood VB L6BBUBHNINIDIMBE  (recreational  facilities) ENSEB1RUB
DAMRINNBHQI0  @RNNSERST8  @oaldhS V2N (MUDE: 3681303
96)6N30MN0HIH@Io BNI6eMo.

MIU3  NIMBHUBHMN0 Ao DSOS @S 1OBNINE  Gald®HIMIo
omoled Qlsommes  (Pick-up  and  drop-off)  MVYOBH DO
6)ald@MNLlo MRe]SyOm W@ 1en6emMo.

0000  MUM2AQOM MO MPINMIWIIBS G2l BVS  aldMIEH-e 13
A)RHOM eS8 OHHIUSHUE AUIOITY  MI0o  HIBHISIO)
@PSWIBESIO0) | (21BBUD la1BHNNBM)0, @7 MMD)2 QDY 16)E! 30609
A1S1000Q0 HaldENOIIQ MUARIDD @) GaQIN1MBEN EBHI (UP1HU3
a()8)2©10) @3 QN 1L1066903 oW 1e6nM oMY U3
(lB@UT 1] 186)HQIo BOUeMo.
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HIOIHHNNIQ HADMOMMM) MoUWIMo DOANBM DN Ds,
630} 6)HS SO 1M B (@ 1BGRIW CUIAH 1H6) @) OB-S ST INEN
@ROQDBQl6M 183N USHD ENIMLMYENS.

@) (MU MUY HHU BINBMIBOT 1B B0 168B3UB:

aNBINHBIOS  MNIDaNITVDMBEY  LISEHEBROSHNIUE  GROIQYS
90g{IMeNWY0 mleimalmen@)o NIeMMIRICUIEGD 1MEO@)0
00168303 @R @ 1H66Mo M)6u Mo Nile1w 1@yomos.

Q00  MUM2O® MO0  @S1MOIM MIG@ENEMo a0 MUIOHHO
(B2 HMEMEBREBY0 DUTOUSIOM | E2IP@IEN o)) VDO 1IN0
9SAMINGEIS ENNG3AL@) MoMID 2] DO CUMBITTT)E-.

aQ9Q MM 2 Qo @SOS 65 S 1568B8 13 mlmo
MAIMMVIMADIQ @RBLI0 aldei BN 90} (UDYOTDbs.
MEEBR8YOS QG 1NN HMISSIONBS H)d:S IS MO NILIHNNA
6)HOENMYENBIEHM) 3)(00M6BRU3 M16BRRYOS 200q 1000
6O 8O @ 1HOIM B:S 1IEM D).

MeI)S 9WOOOM @OGLH]a] GMBOmM  OEMIHE1RI0GEMI
MM 2J@o mlel MN@3HIMEMN) 1@ 18U 1H86Mo.
@68R6MNWIHEME: (3 B)BMlo GalOPNEBR 3)(0(0)6BRU3
MoBA1HMBMUIUE @EMBUE MEHGMBES @0aldhS MWLM (USEHD
HISIMRINA. IS BB 1893 (aldhHI0 ENEMIBBINS aBQNII0 BYNETD)
AUl 30 &V, @1 (1 @RS 1) @YX 1@ 1HHEMoO.

NV GrQV 18R] aldBHN 163 BRI 2NAMIHU3 OO 12100
OREMIGHUE  MI(MAIQ MBI 1@ 1INMEHITE @Y  OREMIHEBINS
QISMIIOAIW @YalB@0a]M BYHMI @M 12 1NIMBUdH] ©NQJOHENM
@@ 1@ 121966MI ag)(M @OEMIaH 120 1) b:.

08901681 (I0S@ S08mBU3, MUIoN16E aRS)HHU3 ORSERIW  =el
MoBEM U3  af)eBBReM@IEN) (D15 121D 1HMM@  ag)m)
(PRV1H6MO.
o 8DNIWYES B0 MIBRING (AIBM o Mo 1WMEBRUS BEN30?
o OIS B0 MRILM] Ailmymilafleanmm @lo @ leloeemo
6)HS1SO10) 103 SHNUWYHS MUNIMo?

RBHMI (el 1BEIW MIBYEBRUE  OUde]SIOM IWISIBs M daniem
@l @oem @oNUeloaN 121 1H6MM@ af)M) O} UIOTODs.
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e 0000 MUMYQO®IN 2o OO  MuoeIcnd  MIvlmao
@REMMIS] ABO1VEWI 988 EGlHhMIo GallPR8S  @RMIIa0 1
MOEERE 13 UBHD (A IBQWIBMO 6)alQ)o.

e 0QINBHSM0 DalCWIN 12 1@1HNM  (AlWIM OB®HSIS RISMDOW]
ENINWA IO  RISEHEBBUZ  (non-structural  elements)  EDE)RIS(S 1HE)DD,
oJonilotd, momMIQN),  eeeIgMles,  @ROOIAENY,  EGENIIM@ND,
QOBGIWIeY,  anoWBMY  mfleflot),  U0S@  a0l@3Q@, 1oy
o lomOmy,  os@  a010@, GVIBIE aldM@3 SRR
BB MIMEMBIWIMTB )20 (aJWIM RISEHEBRS M3 M1MMYo 8351 MO
Galddh)MAY, Ml 9NGAIS) @S] @M 2I1S1aflaf1@1e63mo)
af)(M 90af} AU@BTEMo.
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An Earthquake Preparedness Guide: A Ready Reckoner for Home Dwellers- National Disaster
Management Authority, Government of India.
https://ndma.gov.in/sites/default/files/PDF/Earthquake/HomeOwnerEarthquakeSafety.pdf

Disaster Resistant Construction Practices: A Reference Manual- Government of Tamil Nadu
and UNDP
https://www.recoveryplatform.org/assets/publication/UNDP%20India%20Disaster Resistan

t Construction Practices.pdf

Earthquake Safe Construction Of Masonry Buildings: Simplifed Guideline for All New Buildings
in the Seismic Zone Il in India.- National Disaster Management Division, Ministry of Home
Affairs, Government of India.

https://nidm.gov.in/PDF/safety/earthquake/link1.pdf

Earthquake Tips: Learning Earthquake Design and Construction- C.V.R. Murty, IIT Kanpur-
BMTPC
https://www.nicee.org/EQTips.php

Guideline for Repair, Restoration and Retrofitting of Masonry Buildings in Earthquake Affected
Areas of Jammu and Kashmir- National Disaster Management Division, Ministry of Home
Affairs, Government of India.

https://nidm.gov.in/PDF/safety/earthquake/link5.pdf

Guidelines: Improving Earthquake Resistance of Housing, 2010- BMTPC
https://bmtpc.org/DataFiles/CMS/file/Earthquake Hazard Guidelines 2010.pdf

Indian Standard IS 1077 : 1992 : Common Burnt Clay Building Bricks — Specification- BIS
https://www.iitk.ac.in/ce/test/IS-codes/is.1077.1992.pdf

Indian Standard IS 4326 : 2013 : Earthquake Resistant Design And Construction Of Buildings-
Code Of Practice- BIS
https://www.services.bis.gov.in:8071/php/BIS/bisconnect/pow/is details?IDS=MzMx

Kerala State Disaster Management Plan 2016- Kerala State Disaster Management Authority
https://sdma.kerala.gov.in/wp-
content/uploads/2018/11/Kerala%20State%20Disaster%20Management%20Plan%202016.p
df

Manual for Restoration and Retrofitting of Rural Structures in Kashmir: How to Reduce
Vulnerability of Existing Structures in Earthquake Affected Areas of Jammu and Kashmir-
Rajendra Desai and Rupal Desai for UNESCO and UNDP
https://unesdoc.unesco.org/ark:/48223/pf0000159333

Manual on Hazard Resistant Construction in India: For Reducing Vulnerability In Buildings Built
Without Engineers- Rajendra Desai and Rupal Desai under Gol UNDP DRM Programme
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https://ndma.gov.in/sites/default/files/PDF/Earthquake/HomeOwnerEarthquakeSafety.pdf
https://www.recoveryplatform.org/assets/publication/UNDP%20India%20Disaster_Resistant_Construction_Practices.pdf
https://www.recoveryplatform.org/assets/publication/UNDP%20India%20Disaster_Resistant_Construction_Practices.pdf
https://nidm.gov.in/PDF/safety/earthquake/link1.pdf
https://www.nicee.org/EQTips.php
https://nidm.gov.in/PDF/safety/earthquake/link5.pdf
https://bmtpc.org/DataFiles/CMS/file/Earthquake_Hazard_Guidelines_2010.pdf
https://www.iitk.ac.in/ce/test/IS-codes/is.1077.1992.pdf
https://www.services.bis.gov.in:8071/php/BIS/bisconnect/pow/is_details?IDS=MzMx
https://sdma.kerala.gov.in/wp-content/uploads/2018/11/Kerala%20State%20Disaster%20Management%20Plan%202016.pdf
https://sdma.kerala.gov.in/wp-content/uploads/2018/11/Kerala%20State%20Disaster%20Management%20Plan%202016.pdf
https://sdma.kerala.gov.in/wp-content/uploads/2018/11/Kerala%20State%20Disaster%20Management%20Plan%202016.pdf
https://unesdoc.unesco.org/ark:/48223/pf0000159333

https://tnsdma.tn.gov.in/app/webroot/img/document/library/50-Manual-on-Hazard-

Resistant Construction.pdf

National Disaster Management Guidelines Management of Earthquakes- National Disaster
Management Authority, Government of India.
https://ndma.gov.in/sites/default/files/PDF/Guidelines/earthquakes.pdf

Training of Masons on Hazard-Resistant Construction- National Disaster Management
Authority, Government of India.
https://www.ndma.gov.in/sites/default/files/PDF/Reports/Training-of-Masons-on-Hazard-

Resistant-Construction.pdf

ISI0N MOBHH MIOBHUIGDIQ BOUM MI@ANIEMo- Department of
Revenue and Disaster Management, Governement of Kerala, UNDP and Habitat Technology
Group .

https://sdma.kerala.gov.in/wp-content/uploads/2020/03/combinel0-min-1- reduce-7.pdf

MOBHI® UM M@ENIeMo: (B8N0 9@UEIISAN0 (NJRILo 2)-
UNDP & Kerala State Disaster Management Authority (KSDMA)
https://sdma.kerala.gov.in/wp-content/uploads/2019/06/Hand-book-JAN-2019.pdf

D0} OUENT VGO L-UB:

https://bmtpc.org/DataFiles/CMS/file/VAI2019/eq.html
https://earthquake.usgs.gov/learn/glossary/?term=Richter%20scale

https://ndma.gov.in/Natural-Hazards/Earthquakes

https://seismo.gov.in/seismology-glossary

https://www.britannica.com/science/soil-liquefaction

http://www.geo.mtu.edu/UPSeis/intensity.html

https://www.iitk.ac.in/nicee/readings/paper4.pdf

o 0O O O O O O O

https://www.skymetweather.com/content/agriculture-and-economy/five-major-

earthquakes-taken-place-in-india/
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https://tnsdma.tn.gov.in/app/webroot/img/document/library/50-Manual-on-Hazard-Resistant_Construction.pdf
https://tnsdma.tn.gov.in/app/webroot/img/document/library/50-Manual-on-Hazard-Resistant_Construction.pdf
https://ndma.gov.in/sites/default/files/PDF/Guidelines/earthquakes.pdf
https://www.ndma.gov.in/sites/default/files/PDF/Reports/Training-of-Masons-on-Hazard-Resistant-Construction.pdf
https://www.ndma.gov.in/sites/default/files/PDF/Reports/Training-of-Masons-on-Hazard-Resistant-Construction.pdf
https://sdma.kerala.gov.in/wp-content/uploads/2020/03/combine10-min-1-_reduce-7.pdf
https://sdma.kerala.gov.in/wp-content/uploads/2019/06/Hand-book-JAN-2019.pdf
https://bmtpc.org/DataFiles/CMS/file/VAI2019/eq.html
https://earthquake.usgs.gov/learn/glossary/?term=Richter%20scale
https://ndma.gov.in/Natural-Hazards/Earthquakes
https://seismo.gov.in/seismology-glossary
https://www.britannica.com/science/soil-liquefaction
http://www.geo.mtu.edu/UPSeis/intensity.html
https://www.iitk.ac.in/nicee/readings/paper4.pdf
https://www.skymetweather.com/content/agriculture-and-economy/five-major-earthquakes-taken-place-in-india/
https://www.skymetweather.com/content/agriculture-and-economy/five-major-earthquakes-taken-place-in-india/
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