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sreif afd A 21 T T B e T A W e & e R I 819 % 2001 §EE
¥ 3 wert ¥ st af € Al X
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# wlg I adt THEH I ;
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ST § T 2 6 FIF 9  F & I el 1 g 7S § 599 79 (Continuous Path) BT
Ww@ﬁﬁmﬁmmmﬁwmﬁu

38 ¥ &r &3 o (Adjacency of Buildings)

maﬁmmmﬁﬁmqﬁﬁ%ﬁﬂﬂtm,w%msﬁwﬁﬁm
3t ¥, g 9Hg T SR & 99 F 94, T T ¥ F1om & 2R (Collision) FTEH Fl HTTET FT
o 2, Fora FROT T AR S 38 TE 8

=T

Pounding can occur between adjoining
ildil due to hor i vibrations of

the two buildings.
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.10 # : ﬁ@mwémﬁmaﬁmmaﬁﬁ.wfmﬁ!
\‘ ! ﬂqf:zgwqﬁww(mis:)mﬁﬂﬁﬂmél .

Vertical Axis about
which building twists

J Earthquake
Ground

Movement

(a) Single-storey building (b) Three-storey building

sl 38  Rope swings and buildings, both swing back-and-forth when shaken
horizontally. The former are hung from the top, while the latter are
raised from the ground.
srerr feafr— o 3.8 3 U T & g 2 g fean A 2 et S e AR B T e g
$3% W 7% o 99F 9 T A 21 PR To H ATER e 5 W R 5 A E e H
A €Y § TSR A F@ 2 y p
o F SARR AR SR Fe g3 F T F1 O R FW § R FH, I H e H s wn
3?1 ofz T § U F AEF O § A g ST T | A 12y F w9 ¥ femnn e 2

(b) Building on slopy ground

@mifqﬁg(Torion)W'ﬁTﬁ'ﬂTél s
Teeita feafa—for 3.9 5 1 U5 el fomaman T 59 S W e ATel SAfH T 9IS # da1 § 31 Wall = EN | e
o8 % U T S U AR @31 31 T 2 39 feafd 7 et 3 I W 7 S O o ¥ g el 21 | Zotumns ot
T Gl U O A 1 T @ (o O A A W st 6 5 o s o @ o e —
;-KUT 3{{ R a‘ feer Wﬁém %' W % A Hﬁﬁ; R ﬁ?ﬁ %’ ﬁ’fﬂ% BT qﬁg (Torsion) SeF=1 3]_‘1' (c) Buildings with walis on two lone sides (in plan)
y Tl v Rl 4 - EEE83110 Buildings have qual vertical b they cause the building to
twist about a vertical axis.

| wﬁm@wﬁﬁﬁm%ﬁﬁmﬁmm—méﬁl%lmmwaﬁt
et 2 g See A @ o For dfest R & S R

3ty fo 3.11 ‘Efﬁ:@ﬁWﬁm%mwaﬁwvcmmg)gﬁﬁmwmm%
fore T Wl A o AT I A S @ Ry Af fre & S #

il &
ooo
oo
Lo o I
Heavy Side
Earthquake
Ground Shaking ’ of Building

EEEN'39] Even if vertical members are placed uniformly in plan of building, more
mass on one side causes the floors to twist.
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These columns are more Vulnerap)
(b) Vertical members of buildings that mg,
more horizontally sustain more dama;:

(a) One-side open ground storey buil
mmm-mw‘fm‘g

IO 310 (SR (et of Twists Buiinge)
T ¥ 3 3 0 ¥ 3 a9 I 708 (Torsion) B1 T & e F o197 R T8 9
mﬁﬁmﬁmmmgénmmmm«mmmmﬁmig
7 T 99 @ AR IER [ Re F TG T Fh ST 9

St s 39 A W 2 9% ford AfRE 5T 9 (Shear Force) 3 VAT 1S F1E 1893-2002 &
STIER 31 9 SR 39% fod Siffie Yo (Reinforcement) Rl IR 1 3% U9 &1 4% Fafvsa 2 fy
T F T TS 1 T 39T T a9 9 B S9eR st 6 a2
. 3 B Wi Ffrafia s & ae

citication for Regular onfiguration) )
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Vertical Irregularties) F1 TR aIferT 3.1 W5 3.2 § & 21 IR S0 A fseft @t { i
s ciang Fafin 32 | sﬁ ¥ 1 1 T8 B @
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waw 39 aferafia &frst =ierar (Horizontal Irregularities of Bulding)

ar wens giea 49
aiferert 3.1

B TS e
SRR (Torsion Iregulari 7% 39 TYF 3= AT # 99 GO F1 G SR

=
Wmamﬂ?mﬁwmgamﬁﬁm%@mmﬁwm,ﬁéﬁm
Wiy weT faRar & 1.2 T R

(Transverse axis)

W s 3w #
Vertical Components
of Seismic Resisting System
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sftaft fFR (Re-entrant Comer)—fa¥ 3.12 (@) F 9K A 997 F TR Fct &1
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TR TA D B & &awd § off 50 K ¥ S F 4 A8 S 9
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a B i " — She?fa\;(/ail Wot
I i it W Wiz
Heavy
B W& %1 ¥avA (Building Section) Mass -
Shear Walls o
[EE8342 (9) Out-of-Plane Offsets e . ]
2 | I I P
(v) | e =fit (Non-parallel System)—S7d SEfER S St AR 6 F § 3 FHARR ECET Mass Ratio - aﬁwuh:aar vé'f; 'Wm)
PR or, w‘> 20Wi.q
3.13 (z) 9 AfeafHaar (Mass ireg — —
It S (Vertical G ical Irregularities)— qf¥as
Rt : l o :ﬁaﬁwﬂaﬁﬁmmﬂwnﬁﬁaﬁm@womméﬁ%m
a4 &1 @M (Building Plan) Eicuil
mii (F) (Non-parallel System) R

arfeérsst 3.2
"o ) Seaieaw AfAIREar (Vertical Irregularities of Building)

o WIf¥a% T3l (Laternal Stiffness) U HfSTer i 70 AT & 31941 HIT 1 4 Hfored!
T Uf¥ae gl & 9o 31 80 v § F9 € A T A9 L 6onﬁmaﬂ17owﬁm
2 9t 39! AT FAER 4R (Extreme Soft Storey) FRI

FEEF BB ] [

[ ] L K

I = - = o }mwﬁa

[ 1 ] - ; 72 " Soft Storey
2 /‘ k,<o7k, 1

EE=lin:

a7 % ford Hiwe geal (Storey Stifiness for the Building)
528343 (@) 3o sifrafiraan (Stiffness |mgu|amu/s)

Kz 408{'('*‘”(”” gj
3
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|

1

;
/
/

AT AT (Stiffness Irregulantles)—m Leet ft FESIR G (Soft Storey) FER!

¥
Shear Wall)

m

N e ¢

L
whenL,>15L,

[E28343 (31) Seafer siferafdvaat (Vertical

safeR oregd @1 €Al (D Vertical Element)—Toi 3.13 (%) F 38K
O et 2 coan e 40 5 e 7 <8 a7 3 e & < 2 1 oA
sifrafiaar 2rft

b
Traen a9t (Lower Floor)
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F9 & (Upper Floor)

in Vertical Lateral Force whenb > a
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wiww # wwed (wfdaw)
Storey Strength (Lateral)

Fn
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L Fna

A,
Fa

| f m%nmﬁﬁmmmi,ﬁamwwmwmﬁ
1. T e 9 A & A T4 9HE 87 - ¥ mlﬁtaﬂwmmm

2. ¥ 5 Frea @ = O @7 \ mtﬁﬁ;o—seﬁm%mwswmmé,m7.o-7-9ira”1am$m
i t am ]
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] ﬁﬁqsqﬁqﬁqaﬁif. i ¥ ﬂmﬁsﬁﬁﬁmaﬂmmﬁmﬁmﬁmwmaﬁm}m%m

: mmﬂ selode Sy e 7 S B e A 3 P o
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T ¥ 57 G < (Extreme) feafidl & wea &1 = 41 W
Il 42 [ S5 aRrieh 7 (Earthquake Resistant Building)
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| EER el sitiee ¥ R gt smear (Earthquake Design Criteria)
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k) Q mﬁﬂwm

Title of PDF Document
Thisisthe subtitle of PDF, Use long text here.



WWW.CIVILGURU.NET

Thisisthe subtitle of PDF, Use long text here.

54 | sy Satferafian
: 3 s Frea 100 8 A T AR I H SR B, F G0 Syt

2

o
P S .
é Strong Shaking

ecll 4.1 Performance objectives under different intensities of earthquake shaking —
king low rep le d under minor shaking and collapse-prevention under
strong shaking.

T YR T T F T H1 ITANT T e T fohg AT W AT 91 4 e e 93 F 21

ey Aol F qFT F T F ST 70 O G5 Stagal ¥ vaf Ao R fwEr smm
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T 3l 99 F1 37T 59 407 1 2 7€ o Jeaql 31 Il el F e F Hewqol 9

F STIvEFA T S & TS FH A (Active) BT T80 FEG 8, T30, A
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B ¢+ |5 A e &if (Acceptable Damage)
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Ductile

Performance

Total Horizontal Earthquake Force
on Building

A
Horizontal Movement of Roof of Building
(b) Brittle failure of a reinforced concrete column

two extremes — the ducz;:sn;;?d the brittle.
4.2 Ductile and brittle structures — Seismic design attempts to avoid structures of
the latter kind.
T R & Ffor 3 ford €2% o S e ST 2, Vet &R ¥ e v SN R ST 8, S
et ¥ et Am-ae] wEen St et F 3w o R S R -
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5 ‘ B Linke < 5 ' Brittle Links
l Crack I Ductile Link Bl e Ductle ;4;: o not yield
yielding before
aEmemssan = g breaking
--- f{; 1 4.4 Ductile Chain Design R
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=i i3 % T (Local Effect) #1 g T 3 foret 813 W Hogui ST o1 Teqfere) STefere oiel &1 $¥ferd i -st

e 43 3 4 ) 1 G T § SER F A e # 36 [ F1 A9 - waen 36 (Strong

S TR F < w7 Fior ¥ agar & AT S A 1 S, 4 9 e ¥ geieT § s e, Wesk Bom) AR 50 8

TrEfar A R g o A § fes O F WH @ SR A 2 lmm(wEakaeam)
e, TieT 3R 7 S & & Ao At 21 e R verd A 2 afs 2 9 e @ i

e ST =i fred 37 9 8 ol fEsd (Elongation) #1

~ Wﬂ@ﬁ@aﬁﬁmﬁgﬂmﬂ?ﬁaﬁ;fgﬁgﬁmwﬁmﬁmw
o ¥, e tfda TR § T I (Ductile Failure) &&d

Wmmﬁmmmﬂmm#ﬁmmaﬂ%l@ X m -

} M s SR R (Capacity Design Concept)

FHAR HieH (Weak Column)

HEA HieH -! g

Strong Column)

ﬁﬁwﬁ@ﬂnﬁzﬁﬁﬁﬁmm(mw) of 1 8 3l g
%W(Bﬁme)maﬁﬂﬁluﬁﬁwﬁma%mmm%ﬁwﬁmﬁ%
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. S i
TR @ ¥ fdu a5 %9 @ @ S e faer o 21 FHESR A
‘ T Frefon 3 sl o o < S ¥ e o v @ s e s hll i

! 45 3RORON0 wa=r = sifreas
00d seismic Performance)

G e p——.

IS FIS 456, 2000 AT 577 FS F [Foda TE F SIF TE @ G 2 I I F 99 F
W’hﬁﬁﬁﬁwmﬁﬁg%lw

T 4.4 % STTAR U 3 1 e w7 A I ST & v "
¥ F ) A et R 4.3 F ogR A o A TR TE 3 TR 21 i S e F R A A S

(i) 1S 1893 (Ptl) 2002 Indian Standard Criteria for Earthquake Resistant Design of Structure.
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58 | s eltferaitan
B ice for Earthquake Resistant Design and Co,
6, 1996 Indian Standard Code of Pamﬁce. — '
@ ::u;?ifllg Sony pgA 3R MM e 7 T T R g ER S A T 2
(iii) IS 13827, 1993 Indian Standard Guidelines for Improving Earthquake Resmm'n of Earthen Builg, PGA., =10-24203
\andard Guidelines for Improving Earthquake Resistance of Loy, Slre:‘ ; 3 R s v R T A

(iv) IS 13828, 1993 Indian S 4

Masonry Building. - . iling of R.C. S | P.G.A. Design =10~
) (S 13920, 1993 Indian Standard Code of Practice for Ductile Detailing of R.C. Structure Supje, (i T QAT I 3 T (Probability of Occurrence)—TF & R0 eI AL P A
Seismic Forces. ) - ; ) %miﬁ%waﬁwﬁtm—mﬁﬂmﬁ(mqmcy)wmmﬁméﬁf%lﬂ?‘fﬂ
(iv) IS 13935, 1993 Indian Standard Guidlines for Repair and Seismic Strengthening of Bullding‘ 7 3 afs s o afi @ 81 A (M)=0 Ve B
47 R j Control in Construction) e ST A A (M), S 3 TR M S I % Y # M (Probability) #
— mvm%mmmmﬁr{m%:aaﬁwéﬁmﬁ’*ﬁ@mwﬂ”%'

e e f (Capacity Design Concept) HI ITATT 7 7 5
ﬁqfvr?:w mﬂm@%m“mﬁmaﬁmglgﬁa%ﬁmqmw%ﬁmﬁ ﬁmmﬁmm%% ofeer 7.5 & s F ﬁﬂsjﬁﬁ augﬁr lg—él%(;?PC;A
ik SR 2P WIS R N ST AT # ST W S e | 56 6 o g (lii)Wﬂm(sdsmicmsk)—iﬁqm%wmm%li;?@ W‘R s
o T, AR I @ 6 i s e e e a@ﬁm%maﬂ:jm.;\.é:mp.c.,x.mﬁaﬁﬁlsam qEe W TF9 i

B - 8 £ . I @ F T Hiw (Mathematical Model) %1 Herr & fafeeT 21/ e & RO P.GA.
43 TiEEa ik Foereer fiegr= (Choice of Design Earthquake)  rory oy 3=t st 3 7 fove wren 31
(i Fa U T RO W (Intensity and Ground Acceleration Relationship)—¥TTFIsl 3 (v) SifWeeert A 1 W Y ARY WIH (Factors Affecting Design Intensity)—
e gt 5w PR A 3§ 3 e o o 21 S S e (VM) e (a) <79 AT (A Serviceability Limit State)
wefefa foFar st am (b) &f F1E=0T (A Damage Control)
AR & T A € ST 3= 4 ©ROT (Design Peak Ground Acceleration) § J&f¥fd firar (c) SIFET FI =14 (A Survival Limit State)
i T ST T AT F I AT T & Y 3G e el F A F fod (d) 38 W8 (Economical Consideration)

S 1
MM iad TE P.G.A. # i St & omen W AR gy fo 4.6 8 fe@mn R

Circum pacific 7
Beit 6.5%10" | 2.16

Aloide Belt | 2.8x10% | 1.71
Low-seismicity 8
Region 3.9x10° | 2.82

Probability, A(M)

Peak Ground Acceleration (PGA), a (m/s?)

a 01
0.05]
Low-Seismicity
v i vil Vil X oorp- Feoe g
Intensity (MM) 0.005~ =1
(M) = aVe
I8 46 s @ diman va PGA & aeea ool oo a0
Relationships between intei X X X 7 Y
ground m’l’cmﬂnn [;1’6.] neily and péak Magritude, M
T 3 i 9 e 9 ok PG, T e 8, 5 i gk ey e [EEH 47 Yeran e wftrsen 3t wwrem (Magnitude-probability r )
S9fY (Duration) TH EfT 81
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3 ¥ w5y & ]
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(Fundamental Natural Period) 83 81 F8 & T
TT(I.nham(Pmpmy)él

“,

on

{3) Building pulled with a rope tied at its roof

(b) Osciliation of building on cutting the rope

=145 Freevib P of building :
the back-and-forth motion is periodic.

Faf=t R i S 71 o TEas e 99 (1) FE SRR d—
T o 997 0.05 YU
o[ 39K & 99 04 FFvE
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20 e T 2.0 JEve
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vafed e R 2.0 FEvE
ot i 297 (Elevated Water Tank) 4.0 HF7%

satta aiftiwed @t fasiward (Importance of Seismic Design)
o R G 3§ FE I A o e Sl 9 o e I A A Eicet
iﬁmﬁmaﬁwmwﬁmmﬁﬁsmmﬁﬁmaﬁmm
5 fordt w9 79 =R O #1 EA Al s 2

o STea1 HTETEIH TR (Good Structural Configuration)— % 1 HFH, A9 i HerIes
R 0T I S A SEH 4 9 F @ERE @ S 2

ifvds | (Lateral Strength )—3ifad 4fa 7 (Lateral Force) T3 &34 &1 &Hal AUH

pGrafe T (Adequate Stiffness)—TAIa TfEaF gaar 34 ¥, G599 5 O TG [
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et T (Good Ductility)—39%] Farddl & %9 ¥ ©99 A1 3 e G
ation) 31 W Fw fka T B 2
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| KA [ 51mwita a1 @ Torn &= Bt S @ (How Seismic Forces are Determined)
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W= TEA F AR
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@ B TTUTT (Static Analysis)—g4 3 ¥ 9o e T3 51 3T 5 € F 9 919 541 S
6% Tum Tvd a9 3 0 E A R AR W S suwe R S 8
\ TMUFT (Dynamic Analysis)}—39 fafy ¥ 47 Tois &1 99 Sfafman WY (Response
Specirum) ¥ WG fFaT T 21 Sfafedr WegH SO F SAEGHE R S (Damping) ¥9E 3
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