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Chapter 2
Structural Performance during Earthquakes

21 Y@

Introduction

Y™ Wiplae ual &, forad fiyor fammer &
PR, AHE H gY THAM AT I 8 4 AR
a7 e fffq daeel & aftmra 89 9 '
2| 39T ST 8 [ v & PHIRUT B dTell I
frer @1 e & ford, T FEl W e
OfeRIEN IUrl & gwRATA B AfTIH (earthquake
resistant regulations) T 3R ITHI geal H AN
PRAT Bl Uh R [U Bl HISET AR
(structures) & Ty SRRT © 6 YHHI FTdRIED
AT B JeATd (evaluation) BRI SITY TAT ST
YH A W Jd Io] GeAih Bl YA P R

TR ITHT GgeIhr 0l fhdT Y |

Yoy iy w8 RS R R axdr g, R
qH™ PI TG (intensity), AT T ST & fgar
HA HHF Igiadl @ SYRYART  (duration  and
frequency content of ground motion), TT%
(geologic) fRafa, gt @1 <9m (soil conditions),
et @t Torar (quality of constructions) I
I TB8d B | AP B WURET (design) VAT BIF
ey fd #h & qYfRid Al (adequate
strength), S T=adT (high ductility) TT Th SHTS
DI TE B PRI DI HAT GHARId B ST b,

ST9 98 STfe fAHHT (deformation) & oefier +F &1 |

Wuﬁ?l gfd § ®s AMINTG (sociologic) dR&E Y
Hedqul B ©, O SMETal P FEEdl, YHH B
A, G (429 &1 Ul GHI geHl Bl ATHA]
BRI TR gl |

TS T Y™ & YUl JHTdl Pl HH B b ol
B 3P $B T8l B U Wfb 8 b P W

DI HH B Adhd © 3R ISHA B dTel A9 B1 A,
gerdt 89 fAfdy gR & Al & YH yeTE o
T STFHRT &6 SR IR HEMI dl wuRET (design)
AR 3R I AT Td JFIIBRUT (strengthening)
B |

YW & FHI HHHEl b AGTHAD FGER P
Jaciih W BH HP Bl WURE] b HAOGd Td
BHGR US3ll Pl W USIT B Al o | A1 &
|1y 0T | sraeded A U Aol & aieeiy
O B ggEaE g FEU e b oagE H oW I8
SR et gl | &fdl &1 aegas fafqy ger
DI HISET HBMl b GGeldrUl & BRI BT JedTd
PRI S H Uh HEYUl HaH Pl B BRal 8 |

9 JI H Y B digar, SHE & fRaT @
HBI R YT, HBM B &l H R BROT, &fd
F A BRI, HHHI B T84 B AT ARERA B Bl
(failure) UfshaT(mechanisms) 3R erferdi & affevor
P MER W HBMI & YHHRI 3eRY R fIar
el T mar g1 faRi geR &t dRaHmsi | &fT
P THAT W AN b A3 JeArdl H O
R fam=t fovar B

22 Y& & gHE

Earthquake Effects

YHr Sifd i & AR Hol BRI B~ SEHIA B
o1, S &1 Hedl Td €941 (failure), GAT
TN (W I H YHH S W Iud gl B Sl
EN) 3IR 31T |

221 SN @1 e

Ground Shaking

YbH ST &l &1 J&I PR SHIA BT 2T g |
S SHE H HFE AT 7, SHIE &I 9ds IR ad
AGHl H I[C-31eT AET H IH HHA &l fafema
gl Bl Al ol 7om @ v, i ek
gIoIBRUl YHH AR T fHar w81 a1 yeu
SIfYTd @ROT (I 9RTdT @1 &%) (acceleration), I
3R favemusT (displacement) W& @I &fd ugan
Fhd & AT I QURT R W PR Fdhd © |
gafed SHHA & fBae &1 "Ml W U9 @l
eI b IR WUl & by &1 Heaqul
AR & Bl Y el H 4P S
JYTT il BT (design loads) LR HRAT TSR
ofed  ufbar Bl §, wifd g Tk
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(earthquake motion) 1< ©d afvfead gkl B
g fomra wfaemelt o=l & orgwa & I8 Tl
TAl & fp ThATd g ugfal | A B
b & QIR JRIAK @M ST Hehall 2|

2.2.2 SN BT BeAl U4 &
Ground Failure

b S & B T BRUT SHF P AR G
&1 (fault zone) & FHAMIGR &R &I HedT a1 4
RIS, STHIF BT €T {1l SHIF & GAIHRIT (Soil

liquefaction) & T ¥ fex@Ts a1 B

431 &3 (BIec &) & AR oRcH BT Bedl g
AT 18 | 8 Addl g A1 & 9l fharier ad
H o 8 Ihar g1 Y (Bleg) & FHMERR STHIE B
favemos Afesfig (horizontal) 81 Webdr & 3rral
SR (vertical) B AdHdAT €, IT T THR A Y &
FHdT B 1 T8 B ASHIER A IR F Hex dd 8
FHdl 81 STHIE Bed & &5 § WY SR a9 qhH

# a1 a1 srnfyes ey et ¥ A gofor @ e 2|

Y-WIeT (landslide) HPHI DI QUid: T BR Aehdll
g fp SR @1 891 e &fd ugar Gl 2|
S| BT gdieNuT (liquefaction) g8 BIdT & SIgf
JUATHA HH BIcd DI FHM ATBR b Bl dTell
Aqw (T ¥ uRgel) (saturated) Yeftell gt B
SHF @1 SR dY, ge, S b WidR @l

TTgYelTg 3R Ul S &R a9 Aai & ford faey
IIEV_CIE{UT AT (phenomenon) ¥ |

223 ‘gAY st wEl el H $BE
Tsunamis
A gprdg Wl O}, qE b A b dd b
MG RN BN 9 Id Bkl g1 S 8 Y
e I S @R ITIR BRI B IAD! TN
FH BT SR 8 3R IdI SHdls 5 A1 8 HIER AT
IO s B O B | Mfdarfed w3 g
A FSEAC HBMI & [ 9gd 8l [deddarR 8l
Hepell € |
224 3
Fire

I Yb™ & dre M I & A S AT g
B[S BIA &, Hifd Y& & @ & S TS
ol # STaRIY SO B A € SR grarard H W
3ERTY 3T ST | S el Y&r H A ST
Td g9 Bl BN BRI & 81 3 o | AR
P Y IUF B Sl &1 1923 H Bl yby H
70% 3R Hael SRl H 50% AP 3T F STl T
2] iR 1,00,000 ¥ 3AH ART AT F AR T o |

______________________

1. e fRafa

(x) oregad fen d o=

2. IR B1 7T (base movement)

(@) ABE B GRUT Sed g

R - 2.1 - 76N & YHH FHA SR G Tl BT IR |



2.3 OHH fReq 9 AR )R u9E

Ground Shaking Effect on Structures

2.31 olsd dd
Inertia Forces

ST e form-2.1(@) # qarm T g, "E S |
¢ B 2| S &1 JHH B MER ot & I
SURTDT (superstructures) @ WdR @l a¥gy
e ol €, A Sl (masses) & S
(inertia) & HRUT qRT AHM fasmd & RAfd 4 g€
I} 9gd T St & A fRem 9 A o
T B

S HEE B OSMYUR SEME G B B3R
Tfefie BT ® A bl MYR & ATUeT (relative)
I A IR BY B AR Rewd oar g, =219
S B G g1 I dfs 3R Thel 7T ¥, 39
89 SIS dd (inertia force) ®8d & | IR<d H BIg
HBT DI TIFDBI T8I ol &, AR AP AU SeHqT
(mass) ® STecd (inertia) H PRI TN BEN B BT
UfeRIE HRAT & Hife ST Th A1 o IRAR®
TEaq (mutually perpendicular) faemat | Tfcreite
gt 7, o -2 9, 9 ek T, d feaman
AT ), SAMIY Tg UlshdT IR<Id H ggd e Biel)

gl
232 Y ad

Seismic Load

IWRIGd gRUET uif¥ae o (resultantant  lateral
force) IT Yb™TI g1 DI F=-2.1F) § g1 F & w4
H g T 2| 9 F 9d, 3, 9%, ®aT Ud
JMETd el (dead, live, snow, wind, or impact

load) | wWeqal 9= g1 g1 S @ &Ry
(horizontal) TTf @F fohar 9= &) 8K & I b1
) fSiT (horizontal) g1 &1 9Wd | Al 39
‘“YHHII AR’ (seismic load) W &8 a1 1 df
HPB BT MR TS Sffeet 31 A Tferefiel gidn
g, 9TScd (inertia) g HHIM & THM SIHATT (mass)
g ABM & FwY W GGl H IO B Tl A
yfeafd eriid feem ggad (reversible) g1 HBTHT Bl
fEeld &, I9P! &l Ugard & 3R IY T8T 4l qohdl
2| SHER HHAT b PR ST (beams) T U
(columns) TR faRed dem wsl YR Usdal gl
YA IR TIfde (T & | gRaiiaa g drel
dynamic) BT 2| FIfF TAS B AU T

fa¥rear fed gl 8, 39 YRl @ yd 9 e
qfqsgrofl HRAT GHd el BT 81 YHHT HuRE

Tq FHEfRed S9ged =gAaH UIRdd (lateral) et
&1 AT fHar T £

F=S.F.l.C.W. 2.1)

SRIFT S, Fs, |, C 3R W &A™ AR &1 gwIfad
HYATS] JTTT-3TeTT BRB (factors) © | b fagrg
AR 51 AT | T BT AT

233 YHHN YR B
yuIfad HRAdre It dRe

Factors Affecting Seismic Loads

YHHg &5 dRD S &3 ARy &l e daar )
R &A1 g1 S @ 9 yeHm dga &
ARG B TR W Wc R AGAAT AT
JNfIHH RO MSATATSH & w4 | ifpad @t Sl
gl I8 W g & A ofte g @l e
(acceleration) BT I &1 3fH YHAI Tt BT |

frarel faen 4 76 & HEEl Bl SEYRY
TR I bl (fundamental elastic period of
vibration) 3R I 3@y § WIS AR & [UrEAl &
3UTT IR, IR ﬂET—T-ﬁ—c[—W (soil foundation factor)
Fo R MR &_al 81 U TR 9 F, ®fd Ud qdHH
@1 IS (resonance) Bl ABITHDG-IUD  (Co-
efficient) &1

HBE & SYANT Hed H Hafd BRG (occupancy
importance) 37AT SIRIH ®I HRG (hazards-factor),

g fbd STINT § T S el ©, R R &edr
gl R 3iffrs w8@ dR® B8N AT b &

gIRT 89 WX SIRgH &1 31T sarer 81,
ASTIAR | & A (value) W I &1 SATET (greater)
BT T |

C ®R& HABM &I gadl (stiffness) AR FaA<A
(damping) WX R @xar B farRER  gsamm
(mass) FTI=T 31fd HST (stiff) BT AT B HBIH
& P BT WAHG SfTaddlal (period of vibration)
P9 BN 3R C & XIfY (value) o+ e BIf
AT (damping) SHRT & ol &1 (dissipation)
PR F A9 BT O 2| A fdd ‘SraH= gRm
C @ fT I+ &1 HH M |

W HHTH P SURRTAT (superstructure) SHdB WY
B IIAT P Pl YR | TSd Fol AP b
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() SR (&) Y& & g
1. R & erauq
2. AR & qqYT R SR F SR IR
3. & ¥ ufafsran
A, qHEI I

4 m) 1 2
/rfﬂ le
tf
S_;
1 1] /
‘—\‘i S
t] R\M\I e
(¥ ) = & IRH
C- ddrs+ ufcraer
t - = et
S- 3rqmuT yfieet

ffra - 2.2 - AR & Iqa ¥ yfdaal &1 faeron

SAM & FHMUICT 81T 81 WRarsl 8 (loading
action) @1 TE! 3 SN SHAM I BIAT &, HBI
WR YHHIT gl IeIe PRAT & 3A: HBIA DI AH
AT B! B ST &1 Yhrda ga &9 BT |

2.3.4 YFHHNE gfiEdl &1 @wd

Nature of Seismic Stresses

qHH &8st 9 (horizontal force) f=m d&erd
(reversible) € | TRTET & 3T O 1IN, d1F 3R
WYl ST, Sl Y&¥ & Yd hadl HeaieR AR g8
IR J I© o AT g (horizontal bending)
AR JTHYUT Y9I (shearing effect) &1 I \THAT
PRAT ISl &1 99 B & PR DB BT I
(bending tension), $EdaleR TS T91d  (vertical
compression) ¥ 31ferd 8 ST ®, o IR W@wy
EIYEGEE] Ufdae (net tensile stresses) UeT Bld &l
Ifg AH B A T § HEHOIR ®, O g AT
TR Bl fods A &XN UST Bl 8, Ny g
3ol (bending moment) & HRREN g9l &=he
$H B SIar ®, o foE-2.2 § genar Ry ¥ g9
g8 W sy fFherar € f6 qom ufore & ford
g9 3R MU/USG (tensile and shear) ATHL 3=

eyl & |

235 YHUN WG § Ag@qul 9

Important Parameters in Seismic Design

[N aN

YHH wUEl & gieednr 9 feefeRad qor vd
T HE@yl &
31)  HBHI H T dretl ARTUT & 0T -
i g (compression), T (tension) Tq
JTHIUT  (shearing), H I TfIBI
(dynamic) WwTal (effects) & FHIRT
PP |
i. AT BT $Hls IR (Unit weight)
iii. TR UTTh (modulus of elasticity)
g) WUl HHM YUl (buiding system) T
RIREAR o1 o (dynamic Characteristics)
S AT dlod (period), Hﬁ@ﬂ? (modes),
g (damping) @I MR HRAT |
F) "M ¢ AN 9ri w1 AR ORI (oad
deflection) TUT-erHT T fafRreer |

2.4 Y I B g9 FI

HPHH Bl &fd IR g9E

Effect of Site Conditions on Building
Damage

gd qEHHt 9 I8 IeR! frerdl g {6 #em &) afa
W GG YRl RART H1 A8aqol g9rg 8 & |
YbH b AL [FRUAE Y I UII: I8 g4 & [
Sch B AEAr BT G A S99 A Bl e




Td Rd & YBR ¥ 8, 9 W JHE a7 ol T
3 FEM R 3 Ml W 9 HAGMI &I, A
ST R g9 HHAT bl ST YbH b RT TETH
3BT BT | SH®I ACHT &1 | YA fHerdn
1985 # Afed! A # A Yoru ¥, SF YHH &
JUPh (epicentral) H 400 fHaARIer §¥ W A
S W 9, A A e afy gl s ueR
Afadl ST H 28 J[ells, 1957 &1 (- Y& &
I W IT U ¥ T U1 AT fF TR F Heg H
TRH S UR g9 HBFI H SN bl Folqd (el
W g9 HHMI W, 5 9 50 AT IMfera ' R
UG Tdh 3R IQTER0 1976 H gY IHTerme, o 4
forem 21 STef 71 At &1 Ra (thick soil layer) &
HWR I AGEI H ¥ 50% 0T ©9 F T8 W, TGP
UgTel & e UeRlell-SHa R &9 deH d o
el 12 UfTerd &1 faedd g3l | §9d f[AuRid S
(YR) ¥ 1967 H g IR A9 H 1980 H 3MTY el
# ggMl W S ¢ IS (igid masonry) # ffid
qABAEI H Sl W a9 ABMEI I AUATHA  SITG]
[ERINCIRIN SN

B B H AU Ypwl q I8 Jad e g e
qHEl B ggad dlell &fd ddEl b WA DI,
Hrifeld IR (topographic) | 4 gIfad BIeht
gl gell 3R |Add S| TR a9 Al H iR
uersl UR AGIgH ufedi arell qfH @l el ofer
TSI YEIeA W, AT ARG BT THA W
I AP A U1T: HH BT Bkl 2

25 3 BR& O W afay iR et @

Other Factors Affecting Damage

HqPBH H el Bl AP AP Bl FOGl, T]
(ductility), 3RITSTT (integrity) IR H&wa @I e
3R el & wor@wd YA & e B SHA Bl
o (stiffness) TR R &t B

T el A 9P B W@ T TBR DI S
ol © 6 a8 y& akRE 81 a9 i wra
SUYFT Bl | b H HBMI H &l J=ad: galely
gl 8, Riife = qed: Rgdaa qai 4 S
SHEER  ([odld gl ¥ Se) ufqad  (vertical
stresses) dg- PR B ST IR ST %\',
Safs Yb™ & FHI Fe T-aiTel Tl ot faem
I &fst o (horizontal force) = Tsd & | BT
3R #a Fffa o WRaAel § 8 arefl &fa &l

I R aTel JiF BRP TR Geldg (bl

ST RE B
251 HAHME DI AP AT TAMEE

Building Configuration

qHE & GHY MR A fR=ORar vd gHwudl
(regularity and symmetry) &1 fa9IY #g 81 Udh
AGH P AHR BT HB [STADBI TR0 3R Sferder
(plan and elevation) g PR B, Tol-ATPIN dAT

Y-ATHR AT HbH I dr8x 3 el Y 2wl
qrel WHTHI DI 3TUeT] TP wd A 3D ASTgd

Bl & | JSIdT ATBR & AHE & o< A (GHTEIER)
ST (twist) BIT 2 e &far # Sersl gl |

252 SHERI ¥ gd Tl & MER

Opening Size

ARG SdRE H el f@R (openings) H&TH @l
BUSIR g & | A § a1 o7 Gel 9 8
SHH YW b SR A Bl BH &l BEi | Al
HH & IRUR TS ATBR & Gol AN JaeID o
AT Gl 9 AR B AMawIGdl 8l A HREAHS
JIRYUSAT (structural integrity) T RET & forr faoiy
oraeT fd S =fEy |

2,53 ggdl &I faavor

Rigidity Distribution
AGM B gedl (rigidity) &1 faaRor  Jealer faem #
(vertical) I HUR HI IR TH FHE BH BT,
R ABE H U HIGA A gax |t § fFHior &
T D! YUTTell H Ieald |, &fd & F¥q1a1 98
Sl B o1 39 g1 arfey | fa=r fosft wraems
@ (interruption) 3R 0T AFRN & Igad &, WH
g YTHI 1IN (shear walls) g F A B dH

R~} 81 a1f8u |

254 Tl
Ductility

T H1 A § "BM H1 &A1 T, NP AAM H
b, g d f[aPpd 8 B eHar| sqal fquRid
3T DI HIRGT (brittleness) HaT QT &, S HHIA
H A1 A FEEd: IR (brittle) AFEN 6 TR A AT
T AU b JUANRT F qEcie Wl WREAl b
VY] UG b PR B & | HR Gl gl &
aefi g ot g1 S |l & SareRn € oge,
TSld T dblc &Ih | 39 Blg ey 8l g &
qd gl H Sferpar affa S el H g8 il W
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AR ga IR smEferd AT (unreinforced
masonry) ¥ 9 T ¢ iR I= "feqr TWd |
SISl 77 T | AR & ARY F TN | WIR |rh
@ T H gig Bl & | Iqrevoned, yaferd dmie
¥ Sfud Wi & ST 9 Ud Wi & dFl (ties)
DI HH NI UR EHR TN H @RI DI ST Febel!
gl

255 g

Foundation

SEIE I SECIEGACEIR G E NI C G ARSI G R
PR b o Bl ggo Bl 8, P B g B
QNI WGl &b PRU T8 Ol ©l FEl &
AT (liquefaction) & Helawd AHM g (titing)
ST €, SRR TS Sl 8, SHIF & $HUR & AXa T
giinRd 81 Sl 7@ iR g # Irgue  §9ma
(differential settlement) 81 ST 2 | DY TP P A
A ORE DI AAdl b JoAd H AU B & oy
ffer HdeRie Biil § JaIERUl & Y ge il
(isolated footing) & HE €T  (differential
settlement) B9 &I BIHT AUTIAT Bl 8, fa9ied: o9

o JMER arelt SHIF (R TR H& 9911 8) § &s
TE P AT PIFS dRE & g 81 FAfa vaer o
Hd S Uh B HEE b A B S9H Wl STaH
g ¥ iy g9 bl ol

9gd HH RIS drell A1 JRIH & JHE i

gl & favva: 38 9| & solral § gl S
S & 9k & U b oA SR e 1 are
HRAT TSl B

2.5.6 fHior HA @ orEE

Constuction Quality

U9 ®g IIERVT & SRl YHH & QR g8 BN @
HROT "ieAr AT B, (1t (substandard) ATHIT
&1 Iuar, e aoft @ srdgerear & S gl
s SareXul fuars # RET (bonding) oM H
YT BRG], ‘g I IRYR dlel 2R
(through stone) AT T SR Bl SIS dTell gHhISAl

®T AT AT UG 9 AT 707 S B

2.6  YH¥ & HRU ARIR B @ ufhan
Failure Mechanisms of Earthquakes
261 FAE @ o wER 9 @St AR

Free Standing Masonry Wall

fra-2.3 # g 1 R @ @l <R W AR
BINTY | Fra-2.3@), AR A S [ T (@R W
W & IR AAEl B WR A& T O™ B
IRvSY] Bl AAR) HAA (free) WSl IAR &, W
SR faen # S & fFea @ I BT g
BT gl AR & SAAM (mass) W Ia forarefia
I IFDI Ioled B AR Ugd IR & | AR B

YHH IRRTE, SH$ AR 3R A8 Al &l a7

L — F

BF\\:'\‘ \\<t E
BTN B -

1 X

(W) <R B R ofig 9 9ISTS &l U 9ed 2 |
A- SR A

B- <R B

F— drge

(3) omEfed SR B R g | diSs gurd &4 £

(3) <R B Rr# @wars & dISTs &1 31guTd 31fd T

A o~

P

—_ 1

X

Qe

e Il
eTedT

Raaan
foR® (diagonal) SRR
&fIST (horizontal) XN

fort -2.3- Ha< (free) R LG SR SR & efra 8 (failure) B ufshan (mechanism)



A (tensile strength) TR ¥R | Wed: I8 984
HY T, SAfIT S &1 T & BRI Ig§ SIdR
It iR iR SRl |

o

3 form-2.3(s) <, 39 H dals oI WSl SR B
SHIM ¥ eMdg (fixed) &1 STHI &I T (motion)
IR & YT W B doT (own plane) & g1 U
fRrfe #, <R 4 & g BT YRR Sgre

o

Al ¥ BRAl & Rifep IR Fbrd drel dol H
Aferd ol ® RTad BRUT a8 1fdre ufeRe #)
Thal g1 U1 SaR B MTHud IR’ (shear wall)
ded ©| fa1 yaferd (unreinforced) @1 88 319U
IR H &afd B TSR (failure modes) TIAR @I
g W dSls $ U W WR Ral 51 o
QIR H oS | dISls b1 U HH BN IFH
FH1G & TG (bending tension) & BIRUT UTRT: &
YN (horizontal cracks) 3Mdl & 3R 91§ § (UMY
(shearing) & ®RUT daR et | w7 fo foar-
2.3 # garr 1 g, O AR § awrE 9 dlers
B AU HH BAT SR RR @dRge (bounding
frame) B, S|IH  ITWUIT (shearing) foRo©T
(diagonal) BNTT T&q@R dAR #H &R I foRer
TS |

¢ faid S fors-2.3(9) § garn @ 7, R
SIaR Bl o1y ¥ TISTs BT AU 3AeTd

BN S9H &l iR fR®! d9@ IR (diagonal
tension cracks) 31 gl g9 99 & 9T § afaeig
(horizontal) XX ¥ 3T AHd! & |

2.6.2 fa1 o9 & ORI A ORI 3@

Wall Enclosure Without Roof

fa-2.4 H faEy AR SR A 3R B & Us A1
! BIF WR fIaR SR | SR B 91 &I a2 x &
forr areu® <R (shear wall) BT &1 &Ral &1 I8
T & TS (inertia) &b IR IR A & FRA
BT H IR B B 39 BRUT § S1aR A SRR
wIq (vertical slabs) & ITHY BRI HRCT &, ST QI
3R ¥ SARI & JAER W fEabl g8 g 3R -a Hdl
T R el 81 AR A & AN (mass) IR A
STecd g (inertia force) oAl &1 $ealeR ®IFl &
I 9R P SfST T (horizontal plane) &t faem |
feom 9o ECaE STF'Q[UT (reversible  bending
moments) ST & T ol TS H Ty Jote

T B g1 safey o o d fowmn wam g

PRI & <HORI § SRR 8 Idhdl & 3R s
fFIRI UR AR Ueh-gax 4 AT’ Wl &8l Febell & |

g W g fh IR B ITHUS <R (shear wall)
B BRI BT §, TP SR A SR B Bl SATSUE]
(web) & FxIg UeT (flanges) BT B dXdl 21 59
JHR TR A 3R TEAR B & 1 B FFE Ik
lcd & ATHY Y B &b HRU cedl Tl @, df
HPHI B TR0 U Agdh & FHM 81| TR B
P YD HU W BT DI AU IWIKT THGI AdG
I # ST 4™ &R 9 (horizontal force) &
frog ufRg e SRR BRI Ty, foe
Ageidd Sl H, §HDIV IR Fyearct ARl &
FedleN SIS (vertical joints) UTd: HHSIN BId &
Fifh 98 SRIGR BId & 3R Il 07 Jomedl &
qHY YT Al ¥ T8l ART ST § | ety
B (corner) ARRRT 8l 9 & IR IR R S
g1 Fg Wl MM I AFATT ST S bl ©§ [
R ¢H HH BN, SR AENW & TH AgH (box) F
3T BT BRA H PHI BRI |

2.6.3 3 IaRI F FW Bd

Roof on Two Walls

fos-2.5 # gar@m T ¥ {6 T FHHRR ORI B )
T O B wid fSHT AT &1 YP™ BT dcl QaRI
P TS b FEERR fown § e g1 ufs I8
A fo SR {6 g 8k SR Sl 9 e 8y
g, d g &1 Siecd dof (inertia force) B <RI &
S0 AR R REFIRT B8R R S99 310wy
3R IoTed (shearing and overturning) &1 fshaT BRT I

\I\”W

1- Py g

2- dHR A &1 gsH1/goTd

3- AR A & R R g1 & Holawy 375 SN
i -24. 41 50 & IR AR & FR &
aferrRa (failure) B 3t ufshan




R - 2.5 - 31 AR} w® Rl Ba

AT Sed gl G BR Pl SaRT dl RIFEIRT
PR FH B Wi Bl &S da (horizontal plane)
g[® (bending) & o wal@ ASIgd BIF1 =12V |
g @ 59 fpur @ SwE fhar  (diaphragm
action) & © | Tefeld deblc AT Uafeld Sl & Tl
H w@UTad: ga-l A9l Bkl 8 3R 98 g SIUhA
(rigid diaphragm) &7 &1 &_d & | R 91 $© =T
TWE @ Bd O ddbs! I Jdfeld Hbic Bl Hel
qrefl (joist) BT SII S¢ & WU (CTsal) W bl &l
TaReR (flexible) BT | HfEAT (oists) BT MIT |
3p I SIs & dq I© Sugdd diid A dlaR o
ST 81T d1fe o 819+ STecd ddf (inertia) SIdR
Pl RIMFIRT &R Adh | A & B IIIRI H 1TH0E
SERI (shear wal) & w4 H YA HOIGd! B
ey d1fs 9 B & YR & AI-91Y (U I &
STecd g Bl 989 B} Ad | wWed: fF-2.5 § g3l
TR AR B AU WA P dd (plane) A A
(perpendicular) =M & SE & (T &1 AHAT BRAT
TSI, 1 98 M ¥ @8 SR RIife B SIaRT |
U T (plane) ¥ orEEq fawm H 9gd & gdE
BT Ui (bending resistance) BRI T SR
O gERaAl # R @i 9 @ AR T8 gl §
3R BR @I SN ga-l g Bl & fb d ol SRl
B P GERT 8 ¢ Fhdl &, @ SHe RAfY
qefqell S&T8R0l & FHH B |

264 <ORI A R R & SR & Bd

Roof on Wall Enclosure
39 & <IN F-2.6 § <9iT TR Th B W,
ST ORI 3R ¥ SlaRI 9 iR 8 8k S9¢ &R
Bd & | I8 A7 ATAR YHHIT Tl x 377 & faen
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A orifa 21 Il B9 g3 (igid) & R UH
IS (horizontal) STIWHTH & wU H IR &Y, I
AP Sed dd d fJavul aRl <RI § SH@!
ol (stiffness) & T H BRI | x f&em # B EEAR
A SHART ¥ 3P g3 ©, FT¥d SR Bd &1 R/
Sfecd B ORI R ST QUi RIAMRIRG 8
ST | R R o, 9ot 89 & R A SaRI
D e & ®Y A BREUGHA HH B SIRAT IR A
SaRT &1 &feoig gJPp1d (horizontal bending) ®H Hl
ST | g9 fausia afe 8d da@deR (flexible) &
Al Bd BT ST 39 SIORI TR RIERIRT 81 STRAT
91 o) a8 3nenRa g, iR A €1aRI @ @i & ®Y
# fopamelier 819 &1 MgR AT <l 98d BH Bl SR
AT I B SIRAT | IR el & UfeRE H A8Tal
39 9R W Udh Hgd Bl d¥g FaER RAT T 3R
S-Sl QT & oWl @ dleTs dddl SR SHd)
SURIGRT BIRISTHAIT HH Bl SR |

2.6.5 ©Bd IR B

Roofs and Floors

YHH S STScd g (inertia force) @1 b
SR 3fagal H S1d g3l (stiffness) & T
fRoT 81 FhaT 8, 99t Bd 3R W a1 ¢ (rigid)
gl f& 7 afoeig srawm (horizontal diaphragms) 1
B B Fdh | AT B AR B B TScd hdal
ST TR 3[q¥dl db oe Y R fed E
Al B 3R ®e &I gedl (stiffness) T IGTST
(integrity) T Hh¥ UfoRIe # 87 78 7 |

33 3R AT Bd iR wef S o g & €9 a1 S
T (bonded and tied) B ®I TR TR AHRIHD
gqTg BT B | U Bd AT B & SNl 7, oI d AT

1. yorlia aa
A-gaR A
B - qar B

o1 - 2.6 - AR FIRI W fewt va




A - dar
B-dar g

R - 2.7 - & el B9 B IR HBH

1. et qa
2. f3iat BR (gable end)

T 3R d1¥ (beam) 0T <1 Sar w® A9 i
P T B A Vh A b B AT B AR
ST (horizontal) T (ties) &1 WTdem= &1 3R S
QIR & HUR AT U] & AT §RT o T
B o UBR &I B AT B SN FoFATS B ST
R AF fek /A €, Had g¥u & AEIH 9O,
P g BT IRRE B, R T qHH Bl
Maar w® R s fe a8 ufoRe g9t g
Bl Ife B3 des! @ wfeAT I g9 8, PR
75 g 9 7e fa=g 1 g4 20 WAT. B A1 25 9.
1. 81, 3R S9¢ Y SR ¥ & @UR ST T &
3R B9 WX ST BT SMaRvr fopam T/ &1, a1 U e
4 @R HEAT B J$ T8l W@ Gohd & | s
B b SR $HIST P FER-SUR RgFGd B
FFTIAT Y& B, R RO WuR iR 96 8 iR

TR B dic o 9dbdl & d GHURT Bl B 8

ol g1 gd M (Prefabricated) Uaferd dsbic &
sraal | € B A I A fagal Bl UP gAY
H SUYE WY W SIST T T A U B Bl AR
A I ) BN O SWRIT SST8}0T § IdrT AT
g1 Ot AT & eeR <9 areflt <Rl & St amer
faRITIA (relative displacement) & HRUT Bd -9 IR
REIR

2.6.6 o IR RrAd HedlerR Ba 8

Long Building with Roof Trusses

fa-2.7 ¥ SR Uohdl U X A R RIX dd &
fo<R (single span) @ HdlGR ©d drell  owl
TARA R &9 SINU | $dieR Bd dlaR A ) feal
@%IWB%@W(QabIed)%WﬁWW
& @Us & Uferd BT U R b | afe Irevone
S @ TIRT x 31T % FHAMR § dl Siedd 9dl
(inertia forces) @Rl | Uferd, ufed & &fadl &

Bl I IR A B RAFIRT 81 STRA |

3t BR W Ufod $B aa A Beiel Rl &l
WEFIRG B <d 21 Ife &l & dicel gr
R &1 51 1 @1 YR 9d & il Bl
<laRl W fhde | ot Rafa § <R A
e AR B A $ig 1fde 'R [81 e g,
R F&cl 81 39 A7 & oIy IR A 31 Sxafer
g[®Ia (vertical bending) &1 TR $RT B HOIG

() Ry ik =R

( Deflectionsand cracks )

JhHIT Tl

Hrge @Y RATE

gl B RS

Y (STTReUT RIAdTd & BRI
EXRT & g wRIF)
SECSNIKRSISIR IS Cacic ANy
EXRT & foTT F¥Ima=T STeT
SR IR

&fast st

SeCTareT 3ot

6 7. P AR AR & HRT 3T
uferaer

10. 8 9. & gl | IO e
1.7 9. & 91 9 39T ufqaadt

12. 7 9. & 9 | ST TR

A @~

o

© ®» N

( Types of stresses caused)

( Types of stresses caused )

u u 4 §
(7) R oR & @A ara yhaa (9)9™ ©® @ arat wRael 1 Rewr

fors-2.8- Qg?}l fe=t @) rfdrpar arett srawyer AR @ ﬁ'cff?fiﬁ (deformation)
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T BT T8 AT @ bicollay AT & gRT
fopaT ST AhdT © I1AAT 3T AT W O ey
& dr F afooig gfedt (horizontal bracing) HTTAY
arfe 9o &fast feen § daR B &1 wEIRa fhar
ST A |

If SHE @ i Y e # B ' ar daR A
IHYUT EIIRI (shear walls) &7 R BT AR Tt
Il 99 IR WIEIRA 81 9| ot fRufa # afes
g (bracing) T 3R Th oA (ties and strut) &7
BRI TR & IR B BN STsd I BHeidl Rl @
IR 81 ST |

S HeRawy id BRI (gable end) &1 &f 4ga
Taal g1 afe fefar e (gable triangle) fRRAT
DI gfe A AR 81 A SH HH Al b Yoo |
W afd g Fadl 21 afT Ba o bfusi # Maie
g7 (bracing) 81 A1 9 SIIR WYYl I&d Y AT Sale
qa 2|

2.6.7 ITEUP AR R ol fawwt &
(evarst, Rasfear)

Shear Wall with Openings

UR: HEMEl H U®Ud aldN  (shear walls) B
uIkad (lateral) Y™y URRIE 3/qad &1 BRI B!
g1 Sq@1 fopar W™ & fo fos-2.8 <@ o
A el &R (openings) dTell 3U[UTT SR GeIS
T g1 g8 W § 6 gol 2R & i & w9 =
P IR BT 9T (TH g8l a6 oS ®) a1
HUR BT YT F JfYd g daTel (flexible) € 1 &t
(horizontal) Y™ dai A &Il (deflected) W
0 = o gan W B gl TR & MY ar e
AT & WR @ SR & 3 Fad Sqel d91d
HYred (compression) & IIfad 8Id & 3R W9 &
A YN & 3 W AN 31 yIHyvl Bl ¥
gforst gt & oo uRadq & a8 e’y < a9 &R
AUres gfeal ¥ gwifad 8d & S99 H o feEm
GRETT B A &1 T ww@l AT g b qE el
el (xare, Rasfeal) & URd (jambs) g SHAR &
B T B4l B

arferet 2.1
grferal &1 aEfimRor
roft | &ify 1 efievon &fer &t w0 &1 AEE R b &b T Dl BRI Td JAa
Damage category Extent of damage in general Suggested post earthquake actions
0 | @8 afd T8 (No damage) PIg effer el | DI HRIATE! 3aeTd el |
| 3T IR TRAATHS effel TARR H dRI%b SRR WA &5 H YRR | 4P Bl Wlell BRIl fad Tal, hacl dI]
(Slight non-structural damage) | P @Sl &1 RRATI frefi axea savTs

3T IRTATHD effel
(Slight structural damage)

TART H BT SRR, [T/ &3 4 IRk &
S TPl Bl FRAT, U 91 H1 &ffer, S
TR el g e swrfe. e
I B YR TET BRA DI AT H DIg
faRIy et 72T el |

qbTT bl Wlell BRI Bl IMMaThdT -8l 2|

TP (durability) W WA B ford
ARG AHAT ATaTIH BT |

AT YbR bl GRAHD &Ifd
(Moderate structural damage)

IRT H TS T xR, <RI, WYl SR

T Bl Wlell BT BN ITD SNUTGR 3R

9l § @9e xR, REA B g A
IRAT, IREA B IR 989 B B &Har |
JifRre BT |

gGoIPRUI &b UTAN B IEH U: XeAl T
BT WREME SivigR T YR
gIeIpRo  IfEIP  ©, AP UvEN Bl

IRIRICET AT B ST Fahell

(Collapse)

IRA/AT T8

IV | T R A QORI & 9 98! YR H WMol WAl B DI Wlell HIFET AT Al HBM Dl Yuia:
(Slight structural damage) (gaps) BT IrAT STAT; Hids) a1 9=} <RI AR 8Fm a1 49 99M W SivligR Ud
F1 AR, 7 & fAfte Wl & st &| gediaxo arf f5d S @f a8 & g <
Fe Bl &R, T 50% b AU J&-| AT B Fh |
& WRATHAD Fggdi § &fd g1 AP
B GRS AT H qgar |
vV |weHE @1 ARAET g8 HHE b IS AN Bl A R HBM Bl| WA b HeAd DI 8T HR YA |
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27 A &hy & T

Earthquake Damage categories
S 9N ®I dIfeldl 2.1 § qd Yol & ¥
R SMUTRT & &1 THROT Ud IR gui
fear 21 9 ® udd ot @t afa & o

YHH & U SUYH brRiare! & ged Wl

e 7 g
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