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What is an earthquake?

Past earthquakes in our country
brought home the harsh reality that
earthquakes don’t kill people, unsafe
buildings do. About 597% of the land area
of our country is susceptible to damaging
levels of seismic hazard. We can’t avoid
future earthquakes, but preparedness
and safe building construction practices
can certainly reduce the extent of damage
and loss. To take necessary action it is
mandatory for every citizen to have
elementary knowledge of earthquake,
forces acting on structures, remedial
measures to be taken for structural safety
and knowledge of do's and don'ts before,
during and after an earthquake.

This guide will serve as a reference
tool to sensitize citizens about the issues
concerning preparedness measures for an
earthquake.
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The surface of earth is
made of several plates

These plates
move all the time

ST @ T A B FT SR A A
Foft, oTAfee Afad & &RoT I &
TI-IX BN IX AAWH MHAT Bl AR
S & A a0 B ®9 H Badl

d9 9ehd UaT BIT 2
Due to this movement of plates the energy
stored is suddenly released when rocks get
crushed under stress and spreads in the
form of waves inside the ground creating
earthquakes
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Movement of Plates Building of stress Release of Energy

31 =Bl wiel & | X T ot dfiad & HReT I-IX Bl I ©
e aRemEEET @ feemett # g@de a3 S el 2 |
At the joint of two interacting plates the rocks get crushed under great stress
causing earthquake waves in all directions.
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What causes damage to the building?

O ARG TF ™A hl AT
HAeaMedr & Tl 8

Each building and site may have different

|)&Irierability
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Ground shaking generally decreases
as it spreads

9 ®I9 93 e § 9 S @

Ground shaking increases in soft soil

g ‘Hiee’ U FAAMH A ® BT
g H HuT BT 2

Sudden fault movement creates ground shaking
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Imagine a sheet of cloth. By shaking it at one
end, a wave is formed. This is what happens in an
earthquake.

HHI: ST Bl AR dqad A STHIA &
ST AT 8 | 90 UGl &l G931 39 9K
$ g IR & S 7
Normally the weight of the building travels

vertically down to the ground. All buildings are
designed for this weight.

TT B HIROT AT g1 SHNT I BhaT Sl
21 39 uigay Tfd & fow gHRal B a9
w5y § ferss &<r e dr B

Because of the wave, horizontal force acts on
the building. For this sideways movement the
building has to be specifically designed.

e oTepfd, ARl oY T fafyr aredeg
FI9 B AT 99 T gHS TS 2 O TR U
Tl &, BB Tl J G @8 oA el ¢ |

Crack, and in some cases failures, occur if the

shape, material and details of the construction
are not adequate to withstand sideways shaking.
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Different structural systems: a Basic Guide

9TTE dTEdh HedalT
Load Bearing Structure

gafesd doic (F0 $0) By Hegar

Reinforced Concrete (R.C.) Frame structure
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Tenement Mid-rise flats

XA Yo FHo BHH HIEET UEh b A1 Jo Ho HH AT
Simple R.C. frame R.C. frame structure
structure with Podium

TEIH SIS B T crge

Mid-rise Flats Towers
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What Happens during an earthquake?

A. 9T ITgH e
Load bearing Structure

> <
HeH A5 & RIC

Mid rise flats
AR g8 B dl SR Uk $holX g9 & &9 J fhar
FHA 2| 39 9K B G99 FHAGIR &g i g Rasinat
% e QIR AR U wE & a9 & SIS e ¢ |
The load bearing walls act as a stiff box. The weakest point
T HiSTar Rl J in this box is the openings for doors and windows and the
Single Storey residential House junction between the wall and slab.
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A. 9T ITEd HTTT
Load bearing Structure

qaifyss Y afd a9 8kl § S99 @
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ERT 39 JRA ST Bl ST =Ry |

Most serious damage occurs when diagonal
cracks appear in the walls [1] themselves; they
should be checked by an engineer immediately.

. I & & H [3],0 7 v Rasfral
g afes gt 7 [2], fa@eia SR ge6e
B & GHEAT F99 AT Bl ¢ |
Cracks are most likely to appear at the corner
of the openings diagonally [3], in piers between
consecutive windows [2] placed horizontally.

* I I 1o BIET Bl €, Ia-i & HH &
g% Bl B

The shorter these cracks are, the less damage
has occurred.

o TIEY &, W M Al & 9T Al S
(4], & 1T 91 STF=1 < | O HLET ohl gl
Rear & oo Sfaw arer 8t e 21
Also check for horizontal cracks between slab
and walls [4]. These are not risky to the basic
stability of the structure.

ot gga dAfore/ IS ue fafdfa samed

What Happens during an earthquake?
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The RC frame structures where the ground
storey is left open without any partition walls (of
either Masonry or, RC) between the columns are
called Open Ground Storey buildings or, buildings
on stilts. In this case it is relatively flexible and
weak in the ground storey.

The presence of walls in the upper storeys
makes them much stiffer than the open ground
storey. Thus they move almost together as a
single block. As the columns in the open storey
are not strong enough in resisting sideways
shaking from the earthquake, they get severely
damaged, subsequently leading to collapse of
the super structure.

Experience has shown that buildings on
stilts do not perform well in earthquakes unless
the column and beam connections on the ground
floor have been specially designed to withstand
the shaking load. A few options are shown in the
figure in the next page.
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Open Ground Storey
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Open ground storey
getting damaged
during an earthquake

Providing
R.C. Shear Wall

Bracings in the
columns of open
ground storey

Providing Brick
infills between
columns

a. e WS ggar 96 ardt T Saré I BT wedaw

Mid-rise framed Structures without open ground storey

ey A B
LI, ad +4
Mid-rise framed
Structures, G + 4

Jo %o Hlo B &Afael Il &
FHROT S S 21 3FA &l

4 U g & Ssiig geiied 8 2

I8 =X 9 9hdl 2 |

RCC frames bend due to horizontal
forces. This affects the joints of
the columns and beams. They may
crack.

b. UAfAT STewoll T WS TAF TG TSN FEIH HaTE B Bor AT

Mid-rise Frame Structures with projected balcony and with open ground storey

29 A H g d
UL H BH WAl F
yAfeT & o dErt & -
T 2 | !
In this case the frame i
above the ground flooris T
projected from the
columns and enclosed
with walls.

gHY H aRXE WH & AR
F I B H AR g8
FIA 2 | HUA B A T TH
& gaityes gafad e g |

During the earthquake it is the
columns that carry the upper
part of the building. These
columns are affected the most
during the shaking.




C. GO UIH 76 e TIIT BIh
Tower Block with open ground storey

T +4 | SAE B BT YHT B AT
SAfer S S A g sARar # At
Beyond ground fEemeTt # Hafea &< gd 2|
+4 floors Due to the height, the horizontal

force during an earthquake may
cause the buildings to sway in both

directions.
d. UIeP & TTIT SIIT AP
Tower Block with Podium

I v S ez gHY & SR JEH J  afest

o B S A [ TS e XA B TRy BNl B 1 I
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In such cases the i s IS SN | 36 & UEh & HUX

Podium reduces the ~— Red a@ gaifees gefaa dn

height of the tower. |___L__1__1 2139 W A &;:n:mﬁzﬁ ST Bl

_'. majant ST BT |

= \_'_‘) The podium tends to move

....... C__L__1__X_____, horizontally during an earthquake.

EF__i______.|___ | __{__4i-—-4 At the same time the tower will

— s bend due to the horizontal force.

=i & n + & * =

The most affected area is the
floor above the podium. This level
should be checked carefully.
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Inspect your Building

e AT FgHRTAr 9a= H Ted € A If you live in a multistoried building and if you
TRl I Mfgd )X 9¥ =g 98f & f&% 39 are not sure it has been designed to resist
TCEAT YT Sl B UfeRl" kA @ fer@ #r earthquake forces, the first step that needs to be
TE S a1 A4 A UgeT Bew STa At e taken is to sensitize your fellow residents and the

4 o ) : ighbourhood about the damages and losses
qeT UGS # I et ug et & A & oLoe

- they may face in an earthquake.
SR 341 & STl AT S 99 & AT L a
T HT IS Ghel B | The next step would be to get your building

¢ " = e reviewed for earthquake safety by a competent
ST eheH Teh HeH Ud STl XM S99 and experienced structural engineer.

q qhd GRE e AUl 9=l THIET B0
&=l
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Who is a Structural Engineer?

XA SSIER a8 e 8 59 Yot & HHn, 39
e X ARG @ U HEAT B q@T B HAT
gl B e aste § 3 99 7 R g 21 39
e a8 a8 ff ST9H w@ar © 6 was Ao
for e foFam ST ® oI e fohe aXe W&y A1 o
FHIRON F TS BId &, I STUl SHRT BT AT B
SATH & A€ & Thd o fh FT ITH GIEHT
AGTH © T el IR AT GIEHIoT STEaT® © Al a8
e wep fRaT ST EehaT B 1 E@3EET SSiMER 39
P F IEG H H, AT SMIHN AR T WG B g
eI e g H F FHe erT anfeh A
TRl TR & RaT ST | R AIEehIel & 919 Ysiiged

T ESNET &l T99 e |

A structural engineer is one who is trained and
experienced to understand how buildings are
constructed and how they behave and be able to
recognize weaknesses which may cause them to
collapse in an earthquake event. They will be able
to survey your building and advise you on whether
strengthening is necessary and if so how it can be
done. Structural engineers will be able to supervise
or, get a competent person for supervision of repair
work on your behalf to make sure that it is done
properly. Select a structural engineer registered
with the Local Authority.

o181 spoT 3 TeTSATHD TPl Pt &ITrd DI wilel) &

Sequence in which Structural Elements are to be checked

A. B P WH TF OXA
Corner Columns and beams

B. gfRelly &Y wd ==+
Peripheral Columns and beams

C. oST XA (il |fed HHYE AR &
fera)
Cantilevered beams (for Balcony covered
framed buildings)

D. wifedt & Sar ud W X foge @ dEr
Stair walls and columns and lift walls

E. U0 @A WX w9
Columns at upper levels.

6. AT-TTIGITcHAD Tch
Non-structural Elements

F. ot & <fear
Water tanks

G. 9 TE g 8q &er
Infill and partition Walls

H. T daehdl Jaida & &9 H, g3 a1 &4l
X AT W UX IR Gt sy
SICECIRS RS
As a precautionary measure the beams and
columns as well as their junctions at all levels
must be checked.

ST9H "X & ATl i e dr 39 & &I eI /LIRS

=T Hl HH B B YA |

Ways to reduce damage to and injury from the contents of

your home.
@ S T i H Ty oo
i Waﬁi': | Bracket
ECIEEA
Brackets at top or, sides
secure the shelves from I
toppling off. 3 R
@ =g 7, AR WHEIEL TETd &
1 aegeTl B gol AThH frr 7 Ser
9 9 9 T[99 H #Aag e
FHA 2 |

Metal or, wire guardrails
will also help keep objects
from falling off open
shelves

Spring connected
in between the
guardrails for

flexibility.




© v <ReH a1, AHST H GeAal TaUEHh a&geil B Ak d Thaa d b ¢ |

Metal plastic or, wood ledge barriers prevent objects from sliding off the shelves.

O IR =7 B B, gARS AL
qAT YN I EER & AT
gfera adie afem =8 T 8
q T IHT B AT PR SEA |
TER & BH /gAfed drs /a4
R B RT o oot
g eTgd @ |
Picture frames, bulletin boards
and mirrors will fall during an

earthquake if they are not securely
fastened to the wall.

Do screw closed screw-eye to hang
up picture frame/ bulletin boards/
mirrors.

@ TH i aex €eY #H asH
Q0 9 B9 9X 30 & WdhY 60
P ek BIaT © | STTeehieT
YHUl & G I ald STh
FTHh AR /AT AT A B
FHROT I A= FR T 2 1

qEA ¥ €l & Al
1% &X @9e | ar
P AT B AT 6 AL
75 .. a1 oAfeeR &9 g @t
=i/ R afed o Siee)
SN SR & A1 g e |

A typical water heater weighs
between 30 to 60 kilograms when
full. A sudden jolt and/or the
rolling motion that accompanies
most earthquakes can cause them
to topple over.

E:
&

Wrap heavy-gauge metal bands or
nylon strapping 1% times around
the tank. Secure this band or

strapping to the wall with several 6 l\
mm by 75 mm or longer lag screws/ Y/

expansion bolts with washers. W
3 R e :iﬁmm

Lag Screw/ I
Expansion Bolt Washer

75 mm g
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Secure your equipment/ computer in the work place

SHAMAR U Tlfas, HYX S ERAr Heavy objects such as televisions,
SR AT Tl e, g%ih &I THMIT  computers and stereos are usually placed on top of
qem B & HUT @ Bl g1 34 aegatl cabinets, bookcases and tables. Fasten these items

o = 5 = so they will not slide off during an earthquake. Such
E‘,TQT SUEC] LR % A feet FEf | TH WX simple structural measures are vital to maintain

m@w Ihq & STF-[ &N 9911 safety during an earthquake.
U M (Far T

SUBIT T SHT/

reh feraepran ga)
! hEl Mounds (treaded/
Elastic Strap

glued on wall and the
equipment
S (Chain)
ECERSIE|
(Rubber knob)

G SANIT o 3 qrer IR SUHTOT BT ST B S

Lol [ IIAT Bhl IS BT T~
(AT SHHTOT % AT HT FEET Detachable light chain attachment of radio

Tie down attachment of radio equipment equipment to the wall

g6 Ud U arEn i Connecting Strap

%.__ B
r_ — — — —
@ T 9T @ SRl @ GRIE ST @ ™ B FRA A GRiE e
Secure your water tank Secure the flower pots from falling off

10
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Elements secured to avoid damage

Elements likely to cause damage

Strengthen/Retrofit your building

Galvanised welded

steel wire mesh

AL
ver

Lo i L actl bt o)

11
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Horizontal Seismic Belts just above the lintels of Door and Window opening

@ B9 % 3 A afas ged

Horizontal belts just below the roof

@ TR % B o S R § gEdE 9gél (L ud T SiE)

Vertical Seismic Belts at wall junctions (L & T junctions)

@ T IR Raefhdl & = SfiY v & &9 § SEeiT dfeed Tt 1% STl o ehdid aeel
Seismic belt around doors and windows containing galvanised welded steel wire mesh as
reinforcement

@ [ X & = X ywda gz

Seismic belts around the gable wall

Iud g A ety dec fRrerdr & wear
STEPS TO LAY THE SEISMIC BELTS IN YOUR HOUSE
pj.k -1 |Ted B IAE B IR R B T |
STEP -1 Remove plaster in the height of the belt.
pj.k -2 [T & 79T B 12 — 15 A, BT TS Tb GADPR et |
STEP -2 Rake out mortar joints to 12 — 15 mm depth.
Pj.k -3 |\aE B AH FRd A YN A WA BN |
STEP -3 Clean the surface and wet it with water.
g | e BT 8ld e iR S9d d7g e 79Tl &7 12 A, Aiel ugar & @an |
PJ- & PR BOR B H U KR Pl FAg Pl Y& 1 |
STEP — 4 Apply neat cement slurry and thereafter apply the first coat of 12 mm thickness cement
mortar. Roughen the surface of the plaster before initial hardening.
- T4 KR Bl U8l IR & PR HOR 81 d QR ¥ 8, q9 AT 300 AL & g W
PJ- 150 1. &t Pt & AT STl BT A |
STEP—5 Fix the mesh with 150 mm long nails at about 300 mm apart while the first coat of plaster
is in its initial hardening stage.
pj.k -6 |16 B ACE & wRAR B AN W TN |
STEP -6 Apply second coat of plaster of 16 mm thickness.

12




8. o[9U & Usd T T Wiy 2
What to do BEFORE an earthquake? Ihy H

HLM I T& (Always remember): usd
“od & S8 gftew SeRfIT saTRdT 3 HIRUT SOl o A T TP
“Earthquakes don’t kill people, unsafe buildings do.”

YfoRaa o & awre SoTedt @t

v foranfor aeay eorer HTTATHD HoAgdl
TE Geacars fEemseT BT ACATHT BY;
e ferarfor, Tepeiien Ife Tz d & dr
Ugfer srgarelt e

gt/ fthicar
Pe

Be sure that the

proper structural Evaluate the

design and
yafod <& Rang engineering practices  gIaT & Bodl g eI thrgfjmriz:llgss?undness
Reinforced brick Masonry are followed while Cracks being developed strengthen/’ retrofit if
constructing a house. over the openings necessary.
TG T Ao dfier I -
Three Points to remember:
1. o199 HebrT 1 0T B THE YR #Y % F euhl gRen & IS 1893 (Part 1):2002
forg fesmes fopam mar B a8 3G 6 omudl TG @ Ry Aed
ﬁ’{@f (BlS) Eﬁ'aﬁﬂﬁﬁ g SeaiRg 9= & SINASE] iES E) g Indian Standard
ffia fear e 2
While building your house make sure it is designed for your
safety. See that your building is designed and built as per the Criteria for Earthquake Resistant
norms laid by the BIS codes. Design of Structures
smmecfter arrora e (BIS) 3 it sisbeir ifeetiofl abr oebrarey fpay | PoT Cenerel roviionsand Buiings

2 (Bureau of Indian Standards (BIS) has published the following
seismic codes)

o WA 1893 (a1ToT 1), 2002, =Tl & “;L‘hq gfeies fese= %ﬁ Bureau of Indian Standards
AT ATTH UGS (Tierai d&heon) [IS: 1893 (Part 1), 2002, Indian
Standard Criteria for Earthquake Resistant Design of Structures
(5th Revision)]

o IS, WH.: 4326, 1993, Yy ufoRles fesied uwd W= T 5 [ i
AR HAH asrait@"i%rﬂ?r%m (fecta s=meon) [IS: 4326, 199%;3: = g Z = aﬁj}
Indian Standard Code of Practice for Earthquake Resistant Design fevire Arass &g FrAvwla died
and Construction of Buildings (2nd Revision)] frratfee @t &

o €. wy.: 13827, 1993, gt &I oAl #I 9Py Ffqdehar § g The Bureau of Indian Standards has laid
3 ARdE W fRsntEer [IS: 13827, 1993, Indian Standard ~ down code of practice for design criteria
Guidelines for Improving Earthquake Resistance of Earthen TS
Buildings]

o €. wH.: 13828, 1993, A g AT A SR F T WS ¥ §UR 2Y aRda A et [1S: 13828, 1993,
Indian Standard Guidelines for Improving Earthquake Resistance of Low strength Masonry Buildings]

* €. . 13920, 1993, YHUE I TIfad TafAd Hebie HIETA! & TIT [GaoT 2 ARGE AH BT
Hiear [IS: 13920, 1993, Indian Standard Code of Practice for Ductile Detailing of Reinforced Concrete
Structures Subjected to Seismic Forces]

o € wH: 13935, 2009, el W FOHA TE  GRUA  GIGHIOT Bg ARG HH (&S
[1S: 13935, 2009, Indian Standard Guidelines for Repair and Seismic Strengthening of Buildings]

2,92 o9 fREl JgH /R H (@ @ 2 Al 3% gRe H dea¥ 99 & fag ®E &ita | If you are living
in a house/flat, work to improve its safety.

3.9 oTg & & [ g T @Sl W@ € O 999 Yed AUl gRE @il Ay |
If you are looking for a place to stay, you should look for safety.

June 2002
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9. U D Iera FoT fHaT TIC 2

What to do DURING an earthquake?

g [Drop] @ar [Cover]

gesr [Hold]

& Qrerer

BT F T By 97T e HY AT ASTEd 2% g1 B9 & == During earthquakes, drop to the floor, take cover under a sturdy

f&u oId, X T Uhs o i a8 fhaweh oTud 3T & S|
U FH & B S T e BT |

desk or table, and hold on to it so that it doesn’t move away from
you. Wait there until the shaking stops.

R AT T B e § AR A FREl T SR waq e /aeide. uEeT FIT & A, G WM q% TgET b

Togd 3ART H & @ agt a7 § T A Faifes dF ud g I
If you are in a structurally ¥ areY e |

sound building, stay there. If you are inside an old weak
structure, take the fastest and safest way out.

TEl HY |

Do not use elevators.

g oM MepE &) & Aok AfG ofiT fhEr MR sr & et @ @ngel, @i, g9,
e ¥ A o9 R S TR Ao € o JurEea oy FHIed FifeT, g3, FRe a
/00 At 9 AnE B ar ARG 9 aeX Meha oI | EREIPAL IS DIRE S i e |
& T W TN aE; iy & e X # [0 ewergaest @ Gee @ A oy
AR AETF FAE H | TE Y | geARYS aleh FEgeAl ¥ 5 & S|
If you are not near an exit or, Qm%"lé—“ﬁ AT e | Move away from power lines,
you are situated in highrise If you are near an exit, leave the posts, walls, false ceiling,
building/ upstairs stay inside. building as soon as possible. parapet, falling flower pots and
Do not panic;stay calm and take Do not rush to the exit point.  other elements that may fall or,
necessary action. Get out calmly in an orderly collapse.
manner.

e FAT T FSh H A
T 2 od AR &% S|
When driving a vehicle pull to
the side of the road and stop.

TR AT YBTsl & TSl A
9 B A qEEed e ud =@
e & = & g3 & o)
If you are on a steep hillside,

move away in case of
landslides and falling rocks.

A A SR H1 |

After the shaking stops, take the
staircase to reach open space

FHiABE ATl SH!
q 3T o A |
Stay away from buildings with
glass panes.

GIRE S I N L SIS S CRUT]
R A Pl I TS
Do not attempt to cross
bridges/flyovers, which may
have been damaged.

14




10. oTHT B IIG FAT e 2
What to do AFTER an earthquake?

gebq

FeS AVoT T T8 TR Ao Fret I wra-gt

Checklist of DO’s and DON’Ts

Hea Aroey Pref

DO’s

* I M &I S B X TR WA & a1 39
SRIESECad!
Check for fire and, if any, have it controlled.

° Ul qT fISTall bl STUT @E+i &l el B b el
S WS A et TS B |

Check your water and electrical lines for
defects.

o AT "l G | g=94 & 6 ffER gu ;R
AT, STeddl Tg Saa-eiel Al sl 91% e |

Clean up household chemical spills, toxic and
flammable materials to avoid any chain of
unwanted events.

* I8 | T a A F ART TELIH: g o
freser o =Y |

Gather information and necessary instructions
from battery operated radio

* WrESI+H GRE Telaardl 1 qrer Y |
Obey Public safety precautions.

* ST 37U [T 9T 8% @iell AT Af~ed B ar
U T [y Bl AW % 9 %ef o1 @ T

Leave a message stating where you are going if
you must evacuate your residence.

915

Y 1 hd IASHE fhe o S |

Take your earthquake survival kit with you.
ZH STTIH BN SR R & e gl oTasas
gy AH 2l =R |

It should contain all necessary items for your
protection and comfort.

T8l wear o sref
DON’Ts

3TifRreh W § el ARGl H WaAST FAel B | 9
% TS Tehi F ITHARC I X e & dehall B
T HHNK GXEATE &8 Gehall 2 |

Don’t enter partially damaged buildings. Strong
aftershocks can cause further damage to the
buildings and weak structures may collapse.

Redai dom &l B B B B G STAT
SHIB SEHTA A8l Y, dad [=Hibedl T8EIdl &
foe ®ie wY |

Don’t use your telephone to call relatives and
friends, call only for medical help.

gfeore &= H gaa-fe & [ o= gufean
are /BN SEHA el B | I91d Ud qed HEt b
oI STaTsIEl 8 dSH & SAaeTHar el 2 |

Don’t use your two-wheeler/car to drive
around the areas of damage. Rescue and relief
operations need the road for mobility.

T T Ut SR 9 gefda MfYT aE o Ry @, ar FAowd gt 7 & 9, 99 a5

Until your building is declared safe, or, repairs have been complete:

1. I Reuq <l & g e q & 9|
Do not fill the overhead tank completely.

2. AT | qOHT el BT | had @Y SSiiEET H dERd H g B U 9 ey |
Do not carry out haphazard repairs. Repairs should be done only under the supervision of a structural

engineer.

3. UH IHA/ANT FFRA ISR &H ANGS & [T AR ofea el @ |
Do not put additional supports without the guidance of an experienced/qualified structural

engineer.

4. %< U1 ERT S Td IHOT Fel Bl & gH07 &3 S b [Ade S&He T 61|
Do not use the lift until it has been checked and certified by the lift company.
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11. % FAewayof eI

Some Important Facts

*  gHUl H YEIGAT T G9G TSl © | AHATR! H qel A A I B T8 |
Prediction of earthquakes is not possible. Do not listen to or, spread rumours.

* 9 H Hed T & STH T | AHFET: I8 B e oIfUh IF Sl B & qur dR-GR FEr 8 S
21
Expect aftershocks. Aftershocks are normally less intense and gradually die out.

* ol BNl F F2 & [T SRl GIEhioT AT IGIMhieT AER &9 § fha1 ST =fed | 39 b1,
s X FRiusla diead 2w § AnE 2
Long term strengthening or, retrofitting must be done to avoid future failures. The technology,
expertise and the codes of practice for this exist in the country.

o I} YFY A H U Uiy fawareti wr ot @ sifafa arna e gEnrat & fw 4-6% of)
gafed @bl sARar (4 § 8 #fown) & e 5 & 6% 2rf |
The extra cost of earthquake resistant features in severe earthquake zone for masonry buildings
shall be 4-6 % and for R.C. buildings (4-8 storeys) would be 5-6 %.

o T ARG H YHY UlEed fANTdretl ol U @l e AT i g H g &0 § 9y & Y
fesmes &t @ T ARGl & GoeleRvl F 2 | 3 AT AfYH AT ST |
Retrofitting of buildings not initially designed for earthquake will cost 2 to 3 times as much as the
extra cost of the earthquake resistant features in the new buildings.

Taof [References]

1. MET 9% T IR BH - UF AYFEF IR HR A a9y, 913918, seHaEe
Going Back to Your Home - An Earthquake Primer for City Dwellers, CEPT Ahmedabad
2. AT A% I - Yieds SHRAAA Tl

Public Information Toolkit - Marikina Safety Program

Intensities* of Earthquakes in each Zone Zone

This zone is susceptible to earthquakes that can be felt by all and may frighten people enough to run |
outdoors. Dishes and glassware break, books fall down, heavy furniture gets moved. Few instances
of fallen plaster and some damage to buildings may also be observed. (Intensity: | to VI)

In Zone lll, earthquakes of higher intensity may be felt. Earthquakes that frightens everyone, making ]
it difficult for people to stand. Even people in moving vehicles may feel such quakes. Structures/
buildings of good design and construction suffer slight damage, while poorly designed /built ones
suffer considerable damages. (Intensity: VII)

This zone is susceptible to strong earthquakes, which create panic all over, moving even heavy v
furniture. Such earthquakes could cause moderate damage in well designed/built structures/
buildings, while poorly built structures suffer great damages. Other effects could be landslides on
steep slopes, cracks in ground up to widths of a few centimetres and water in lakes could become
turbid. (Intensity: VIII)

This is the maximum risk zone in the country and is susceptible to great earthquakes. Quakes Y
that can cause total panic and considerable damage to life and property. Considerable damages
happen even in specially designed structures. Great damage in buildings with partial or total
collapse. Railway tracks bend and roadways get damaged; ground cracks to widths of several cm,
underground pipes break, landslides, rockfalls and mud flows occur, large waves in water. Where
intensities exceed XI, total destruction may be caused with changes in landscape that could even
change the courses of rivers. (Intensity: IX and above)

* Intensity is here considered a classification of the severity of the ground shaking on the basis of observed effects in a
limited area and is measured in the MSK Scale ranging from I to Xl
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Seismic Zone
Map of India: -2002 . = F— 1 3 1 9

36° b

About 59 percent of
the land area of India .|
is liable to seismic
hazard damage

ZonelV 17.49
ZoneV 10.79

Intensity

Very High Risk
Zone Area liable
to shaking
Intensity IX (and
above)

High Risk Zone
Intensity VIII

Zone lll | Moderate Risk
Zone Intensity VI

1=

Zonell |Low Risk Zone
VI (and lower)

T oite/dr 3 s Y ATt

T 9 U qHd W ENET @ @ e 8 FE degd h Il © ad @RT 9Ed 2]
JET TR F G WM B AR B WE 9 BE B G g O §, e RS ¥, 9l g
THR-SX fod ST B | AR SIS AT FHRA Bl S & B & Al off @ @ e d@eRd & | (el | Vi)

T 9 H e dEar a 9T "egd Y S dhd €1 F g% & Rl H S d 8, @it & fag
ST S HfeT & AT 21 aredl § g% HT @ ArT U gl B Aedd H Ghd © | oS feuE
SR T At dx=mrett /g9l § eehl & el 8, S| Ead fSSE /FHEeT et @t gt
F 9 affa e g 1 (Raar-Vil)

v qe S 99 g9 H HHET T & 9 8 SFE gs®Y HE Sl 8, W Herer ff Radgs S
B UH IHdl q o= feSme /AT At dvaeell sundl # Hemw &St & afd @ Al B, SEfh ewE
fFEfoT il FX=Tett @ AT e & W@l © | 39 O UWEl § @gl el U qEEed, S § H5S
FEHET ST TR ISAT qAT Al B 9 HT I e oA 21 (SRerar- Vi)

\' g 3 H SAfeRas S| 1 S & qO1 98 GHUl Hl GHEl @ 8 | U 9T S 9 8ShY HAl Hohol
g dur Sfas ud dufa & 9 afa 9gen dd © | a9 = 9 fesmea @ 12 d3aenedl 9% d SweHE
afey 2 Tecl B 1 sHRar # ofiferk atfer 1wkl B A g ave ©' Gl B ¥ gelRdt g3 ol § efw
TSH H JHAT UgAl g; STHIA H FE FEre AL R U3 A §, R gy ge SR €, o
e JEaa eldl 8, dgM FRAl & 9«1 Hi=s Jedl 8, 9=l 3§ fasna @ed a1 2t 2 | STef 39eh! diern
XI & aifees 2 Sl &, a8t quieed § Saad & a1 9 e 8 @ehan & oy Al ® Ant % g8d
Gepem & | (aar-IX IR I6d <)

* Tef dEdr B um GG & § 3@ T g9El B ST u¥ |fH HUT Fl T=Sdr H aniihIel qET T 8 T 39 UH.UE.E. Shd
X | q AHY Xl 9% FH A F Ay Sier ¥
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Towards disaster free India
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