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An Earthquake Preparedness Guide

RafRrn & fore arepiferds AERBT (A ready reckoner for Home Dwellers)...
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1. 8T TT AT & ?

What is an earthquake?

Past earthquakes in our country brought
home the harsh reality that earthquakes don’t kill
people, unsafe buildings do. About 60% 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 what is an earthquake,
forces acting on structures, remedial measures to
be taken for structural safety and knowledge of
what to do 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
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These plates
move all the time
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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
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At the joint of two interacting plates the rocks get crushed under great stress
causing earthquake waves in all directions.

2. THTCA) T fver Freon & sfar - 2

What causes damage to the building?

UAH FHRT Td A Hl AT
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Each building and site may have different
vulnerability

Ground shaking generally decreases
_as it spreads

g w97 gy BEH F 3¢ omwnr

Ground shaking increases in soft soil

IRF  ‘Biee’ IX ST TRT ®  HICOT
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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.
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Normally the weight of the building travels

vertically down to the ground. All buildings are
designed for this weight.
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Because of the wave, horizontal force acts on

the building. For this sideways movement the
building has to be specifically designed.

_____

% /
qfe AR, @I AR FEET &GTE arege
FHIT FH A

o= F w@Hef @ R, @1 W 92
TqEAl 2, FB A H A g8 A Al 2 |

Crack, and in some cases failures, occur if the

shape, material and details of the construction
are not adequate to withstand sideways shaking.

uw gieramdt arefefErer
Different structural systems: a Basic Guide
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Load Bearing Structure
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Reinforced Concrete (R.C.) Frame structure
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4. sypg & ereT FAT VAT §?

What Happens during an earthquake?

A. HqIX dEs$ S=Ar
Load bearing Structure
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Mid rise flats
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g - The load bearing walls act as a stiff box. The weakest point
Tk Hiter ezl #6 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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Maost serious damage occurs when diagonal cracks
appear in the walls [1] themselves; they should be
checked by an engineer immediately.

" geMl & H H [3], T Fiow REsfE & d=
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Cracks are most likely to appear at the corner of the
openings diagonally [3], in piers between consecutive
windows [2] placed horizontally.

" 3 EA TS SieT Bl &, Sal 8w el g2 el § |

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

" g €, ™o AT SE & o Afes =t [4]
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Also check for horizontal cracks between slab and
walls [4]. These are not risky to the basic stability of
the structure.

B. WA 9IEAT
Frame Structure
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Open Ground Storey/Buildings on Stilts

59 Jo Fo ®H HrameT ?-f, UgH Tl The RC frame structures where the
& Al & = H T S &ET fREr 9= ground storey is left open without any partition
CICIES (ﬁ:ﬂé T 3L Eﬁr) gl I CHRES | walls (of either Masonry or, RC) between the
ST e, 49 a:%ﬁ gy oo drel SHIG 91, sl columns are called Open Ground Storey
uv T sHRd weEdnl B 39 "Ee J g9e buildings or, buildings on stilts. In this case it
ARG ONa w9 o el oK 99" ad o is relatively flexible and weak in the ground
FAAE At ¥ | gl

S i i A . store sTr::kg: irsmee:wcfnuocfh \gt?flflzr !crl'llatnht?hk:I g p:;
ol T a9 | 9% HSX ST 2 | 3Eag i -
" ground storey. Thus they move almost together
I T UH HoIL =ih & @ H Wb A T . .
- . . as a single block. As the columns in the open
F & | e G ad 7§ wWH g B qreday

) storey are not strong enough in resisting
PO T T H & fauw wEa w9o| sideways shaking from the earthquake, they

Agd el 2§, @ e AT & S get severely damaged, subsequently leading
€, IRETHEEY AT g8 SR 8 | to collapse of the super structure.

SIHE T T € B S d% R ogo Experience has shown that buildings on
T O b Tl AT °¥A & Sil2l @l HUFHIA  stilts do not perform well in earthquakes unless
g7 e B T &9y wg § fesmeT 72f =1 the column and beam connections on the
ST 8 a9 9% dei u¥ WiEg sERg eresT ground floor have been specially designed to
MoaET T8 il B 1 o fTrpeg  =iteRT withstand the shaking load. A few options are
GT@% F mgfo @ ¥ shown in the figure in the next page.
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R.C. structure
with Open Ground
Storey
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Open ground
storey getting

damaged during
an earthquake
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I HGET HTAT Pl ST HAT HAT
Providing Bracings in the columns Providing Brick infills
R.C. Shear Wall of open ground storey between columns

a. oFT @R uoF o9 il "EH SOl @ B 6XEdd

Mid-rise framed Structures without open ground storey

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

b. YART Shl T§ P UYH d9 gl HEHH HeAls B HH HIEAT

Mid-rise Frame Structures with projected balcony and with open ground storey
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frame above the
ground floor is
projected from the
columns and

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

enclosed with walls.
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Tower Block with open ground storey
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Tower Block with Podium
oy AT H PR % A dEE 7 AT
urEeh, ey H ic', = T e & gl adt 2 s
N O LY iy e AT eET AfasT adi & BT
In such cases the [ 1]~=r e WU | 59 § 9Eh H HUL
Podium reduces ~— feeorg oo @aitees wwiEag e
Ehe height of the — T E WX H ANYEE SN
ower. =g==d Eﬁf Gﬂ:ﬁ ElT%'I |
! ] The podium tends to move
L __ :) horizontally during an earthquake.
P R At the same time the tower will
T T I bend due to the horizontal force.
[_L_L__EL_EJ:[_ }'"f“""‘"“'“ [=~1""1  The most affected area is the
,—']_ [__‘ [AERR =TT T+ floor above the podium. This level

5. 3gelt gATed or ferdraror =

Inspect your Building

should be checked carefully.

qfE Y dgHTen Wad # e & AR

g el B |

If you live in a multistoried building and if
Rl g Midaa di uv s @ & 6 SE# you are not sure it has been designed to resist
HTEAT BT Tl H AR HIA F T H TE T earthquake forces, the first step that needs to be
g A2l a1 UBel ®weH 9+ drefl MerfiEl ge4r taken is to sensitize your fellow residents and the
TSI S 39 Al ug =i=dl & " § sHeerdt heighbourhood about the damages and losses they
2T B B amEr S= YHT H AMS H HLW May face in an earthquake.

The next step would be to get your building

STl shaH Ush He1Hq U eﬂaﬁi HygeT sy reviewed for earthquake safety by a competent
i qHT G gg 2191 99+ 5 9ien aqEr 81 and experienced structural engineer.
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Who is a Structural Engineer?

FIEET ES9aX 98 Afad & Sff I8
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gHd H T8 THAl & | I ATTHl AR HT LT
B TAT AT FE FATS 291 o6 AT FEErhLoT
ME9TH & T I oAT B O 98 e g
fepar ST AT B | SXEET ESiEY A0 B
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fRam ST | T OTEERIoT & 919 9stiegd
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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.

B 9 & A gedhl ol Si" B ST B

Sequence in which Structural Elements are to be checked"

A. BN F WY UF g
Corner Columns and beams

B. Uielig W ud o3+
Peripheral Columns and beams

C. TSN &R (ITeh-il Afed HHgET TRl & o)
Cantilevered beams (for Balcony covered framed
buildings)

D. Hifedt =l far ud WY Y f9e &5 dEmt
Stair walls and columns and lift walls

E. Uil @ o¥ wY
Columns at upper levels.

L d
6. T CTSITcHP UChH

Non-structural Elements

F. 91 I SfeRar

Water tanks

W Tl e B Ser

Infill and partition Walls

H. Ush Sciehdl aiqd & &9 H, 931 T w9t
ST AW W 9 I Wi & oerasd
S HI Sl ey |

As a precautionary measure the beams and
columns as well as their junctions at all levels must
be checked.

G.

ATIH =¥ i ATHAT Hi &Ifg 97 39 & & sl /AqMiE I
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Ways to reduce damage to and injury from the contents of your home.

FHIL A7 gied H @A S
IqeF B R T I=979 B

Brackets at top or, sides secure
the shelves from toppling off.

o g A1, dX RIS Al
FEAT B Gl Aehi A
A T=H F Heg HEdl B
Metal or, wire guardrails will also

help keep objects from falling
off open shelves

ECTs

Bracket

Spring connected in
between the guardrails for

% o= °
SeT T R

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

‘ SIS ?\fi—[{ Plastered
Ao &l EE & ) wall
L3101 aiis HEER
Fiem Tat TEr ' oar 3“3'@0 :
- AT ose
T .jfﬁ“" 2 R screw-eye
T & %H /gt T
S ad0r = 0 o B ATEA W WRLL
feT oATers ERg-ATE _ ard
T g T | Wire NelC
the Picture i?‘-;|3[ B /2907
Picture frames, bulletin N Picture frame/ Mirror
boards and mirrors will
fall during an earthquake
if they are not securely
fastened to the wall. .
A G HTEGET HATT=R

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

T 9= Fr g g
I A &0 enfeges 9gr 4m
A WY S & ARl ST

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.

Wrap heavy-gauge metal
bands or nylon strapping 12 times
around the tank. Secure this band
or strapping to the wall with
several 6 mm by 75 mm or longer
lag screws/ expansion bolts with
washers.

Closed screw-eye

75 mm

\l

\l

g=r/
e diee iﬁ mm
Lag Screw/ CIEIES

Expansion Bolt WS EE
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Elastic Strap

CERE IR CRIEED

Ledge barrier
ST ITRTOT B A B/ GEE

Tie down attachment of radio equipment GGl

Eh Ud U 9l

U gl Bl Sl Bl gRRE J=en

Secure your water tank

Hook and loop material

FHEd WA X U IYHLOT/HFGSX HI G TC

Secure your equipment/ computer in the work place

Heavy objects such as televisions,
computers and stereos are usually placed on top
of cabinets, bookcases and tables. Fasten these
items so they will not slide off during an
earthquake. Such simple structural measures are
vital to maintain safety during an earthquake.

Merer (FamT 3T

Mounds (treaded/glued on
wall and the equipment

g2 Al
(Rubber knob)

AT F AT ISAT IUFHLOT FH AT B A

TR SISIT Bl T¥awe

Detachable light chain attachment of radio
equipment to the wall

BECEISEST
Connecting
Strap

=
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O & A e

Secure the flower pots from falling off

10
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Elements secured to avoid damage

gfy s = 99T @ 9 "9

Elements likely to cause damage

AUt EHTET BT HgeIHeor B
Strengthen/Retrof
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t your building
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Horizontal Seismic Belts just above the lintels of Door and Window opening

e Bq ® dib Ao aed
Horizontal belts just below the roof
0 faR & B 9 @ fBur § gEdE ged (L ud T Siwe)

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

o st oY fagipal & =il o veed & w9 § oweRr Afved wie i Sl ged
THUE gl

Seismic belt around doors and windows containing galvanised welded steel wire mesh as

reinforcement

Seismic belts around the gable wall

A g F iy A BeE F #Ew

STEPS TO LAY THE SEISMIC BELTS IN YOUR HOUSE

TJIUT
STEP "

FIOT
STEP ™

JIOT
STEP "

YT

=er O

Y07

TeEl H AGE B ATAR W B B |

Remove plaster in the height of the belt.

Sfe & Jare # 12 - 15 |, & T a% giasy e |

Rake out mortar joints to 12 - 15 mm depth.

TAE FH A% HU AT IH G H I FA |

Clean the surface and wet it with water.

qrh dHE = A AT AT IHS J% HiHe "7 H 12 FLAL Hier gee @
TS | YHIE HolRT § Yedl TR &l qas Bl GIa G- e |

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.

ST WY H el 18] YEA FHORA ®H A H Bl 99 @ 300 AT @
0 9T 150 FAT. &= Hi ® Qe Sl wl S |

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.

16 .37, HeE & @®X H aHU N AAm |

Apply second coat of plaster of 16 mm thickness.
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8. yHT F Usd FT fFHaT one?

What to do BEFORE an earthquake? \
BHIT A& TE (Always remember):

“gpy |§ TE afes AT ARGI H HIROT AFN H Heg e 2 17

“Earthquakes don‘t kill people, unsafe buildings do.”

FATCAl i
gPe w0 ﬂ oo g

AT w1 FEior W BT BA;

EASISEEEE] qfs oEags 8 i
GECE I Rl L) Eia‘]‘q;'{'q/

TERT YTl 1Y IgiftpfeT =3t

Be sure that the proper Evaluate the structural

) structural design and ) soundness of buildings;
PG éf?.' i%l'_‘HES engineering practices are Hg-Fﬁ T el E_‘QL CEIE] strengthen/ retrofit if
Reinforced brick Masonry followed while Cracks being developed necessary.
constructing a house. over the openings

qg/q ?@ﬁ' E'l-%' ]%rq (_-nq' aﬁ N 1S 1893 (Purt 1):2002

Three Points to remember:
™R AT 3 R e R W WA "M =l (BIS) @ dRarsdt =
Frffee =wrept & orgeem fesmgs ug Fetor R o 2

While building your house make sure it is designed for your safety. See that

Indian Standard

Criteria for Earthquake Resistant

your building is designed and built as per the norms laid by the BIS codes. . E‘i:;i?Pif:ﬁi?:}:;ﬁ:dnga
5 5 e " Fifth revision,

qfig wEe QA (BIS) 3 Frefefea wdm dfsael w owwee e @ e

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

codes):

= ﬂﬁ%.m.: 1893 (QTFT l), 2002, Ff?T:FlTSﬁ E_E ‘J:Eﬁq ISR ET %'{”Q"i @@ Bureau of Tndian Standards

June 2042

A A% A9ES  (9i=ar Hw6Tor) [1S: 1893 (Part I), 2002, Indian
Standard Criteria for Earthquake Resistant Design of Structures (5™ Revision)]
" omd.uE. 4326, 1993, gwu gkl ReEd od qad FEET B ARG apedg mrge 3 eieein

A O wiedr (Tadr d@w=heon) [1S: 4326, 1993, Indian Standard F feoET Ar9ET é@’ e
Code of Practice for Earthquake Resistant Design and Construction of ’ .
Buildings (2™ Revision)] dfear FrEiRa # &

—|

)
|

The Bureau of Indian Standards
" omd.ad.: 13827, 1993, gt & sAal @0 w9 Wfadgsdar § guw ¥ has laid down code of practice for

g " [@enfedyr [IS: 13827, 1993, Indian Standard Guidelines for design criteria of structures.
Improving Earthquake Resistance of Earthen Buildings]

" gg.ud.: 13828, 1993, frw @ RBEE gamal & g9 qfadiEdar § gare B @™ AJeE [GenHeer [IS:
13828, 1993, Indian Standard Guidelines for Improving Earthquake Resistance of Low strength Masonry Buildings]

" gE.ag. 13920, 1993, sppdm =9 UWET gEf bl d@ETe b aeAaT [qaeeT 8 WRAE A s
Hfear [1S: 13920, 1993, Indian Standard Code of Practice for Ductile Detailing of Reinforced Concrete
Structures Subjected to Seismic Forces]

" g 13935, 1993, el #f AUHd ud qHdE GEemdw &g vRad A feenfrder
[IS: 13935, 1993, Indian Standard Guidelines for Repair and Seismic Strengthening of Buildings]

2. 9% oMY fRel WM /e § I8 T@ € a1 IRl YA & F8aY a9 H AU i |

If you are living in a house/flat, work to improve its safety.

3. I Y TEq F WU HIE W @S @ 2 Al HATUhl YA Wil =AM |

If you are looking for a place to stay, you should look for safety.
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9. sfory & {rersr FuT AT wNe?

What to do DURING an earthquake? DT
e & A
[ ‘ :. ‘ R
A <

[Drop] G_ﬁﬁ' [Cover] Clih_eﬁ [Hold]

‘ﬂ\'ﬁﬁq % FUE B 9¥ AT Mg, Eas]i EEEG] % During earthquakes, drop to the floor, take cover un-
T B9 B A B9 o4, 3T W Uks o o der a sturdy desk or table, and hold on to it so that it
gz TradsRT amad E el S| Y9 & 99 B doesn’t move away from you. Wait there until the
MIEESE A GIEINE TS shaking stops.

R

Wﬁ%?ﬁﬁ%%ﬁﬁ@ T Y

y _ Ifﬂ{éf “_é ﬁd RLEM Idsﬁq Ik Do not use elevators. A H A, Gu B
you are in a you are inside an old wea Clg?ﬁ o
structurally sound structure, take the fastest and s & qu ’
building, stay there. safest way out. T HI=T Y|
After the shaking stops, take
WNa . the staircase to reach open
space

‘:..

o a1ty FeeE 3w # e 3 o e Feee a &

et ¥ = ey feel e qEE € A gurEea of|
m:fmw“ BT & Arey e S| fastetl #1 @zel, @9, A,  HiEwas ardr sHedr
fﬁsﬁoa‘raé’faﬁﬁl Fa&E 8 & i et wre W, 5o, e A I A
TS 8 wify v Sfiw W W | geaed qfie @ et i
AT T AT PR AT @8 Stay away from
:m'q'smﬁ FATS FT | orifargaes amsT FeReT | F1 T EY A e buildings with glass
If you are not near an exit If you are near an exit, s panes.
or, you are situated in high- Iea\j{e the building as soon TG | TX & M
rise building/ upstairs as possible. Do not rush to Move away from power lines,
stay inside. Do not the exit point. Get out posts, walls, false ceiling,
panic;stay calm and take  calmly in an orderly manner, Parapet, falling flower pots and
necessary action. other elements that may fall or,

collapse.

ST Y YBEl H Wl M gred o G99 3% # S
o ¥ @ ywEes e ud = F & e % B

T F M H G E ML When driving a vehicle pull to efferren 81 T gt /RS SEd B a B
If you are on a steep hillside, the side of the road and stop. Fr FIETST T5 FT

land "I".'g"e awda\; II?‘ case ?(f Do not attempt to cross bridges/flyovers,
anasldes and sfaliing FOCKS: which may have been damaged.

14



10. s7pU & §TG T PaT ong?

What to do AFTER an earthquake?

B Y WE FE B ARG BET B STE-gEl

Checklist of DO's and DON'Ts

B AT PrRi
DO’'s

ST @ & g e ST SFTT T&T 8l
ar 39 EREE w5

Check for fire and, if any, have it controlled.
Qe T fSStelr & ST9T @EAl &l SiE
% foF FHEl HT @I o q6 e ¥
Check your water and electrical lines for
defects.

AT JeAT e ¥ 94 & o Ty
g0 HE A, Sl ud seemsie
AT Bl A1 B |

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

el F Iem g e ® ST STEeTs
=T ud e ar @Y

Gather information and necessary instructions
from battery operated radio

Hresti-ren GLar Uefadl w1 I |
Obey Public safety precautions.

ST A% [0 31991 9 @il &
offem ® O us dagr ferast 8 i
6 =g ®wei S W@ E

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

& oS

Y @Y gy FuLeiten fHe o S |

Take your earthquake survival kit with you.

TN 9T & SN I & few g
HAETH TEIE A BT =BT |

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

€ B A B
DON'Ts

3Tiferer @9 | afosed ARl H uaer A6l
FHY | 9% F T2 Teht d IHNG! Bl AT
af B Tl & AT HASIY H{EAd T8
bl © |

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

fretam} T Al @ B ®we B g
et @eEar & [ i & |

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

AR &= § gHa-fe & g oraen
gaTed] are /X R T8l HL | F=]
FH AELHAT BT B

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

SE O S FART B G AT TE w REr s, 4@ gwEa @@ 9 8 oY, 99 9

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

L.

RENR @5 @ of ave A a8

Do not fill the overhead tank completely.

AT H T A8l HY | Had GEAT ON-ET #H SEE ¥ 99 Y U S =y |

Do not carry out haphazard repairs. Repairs should be done only under the supervision of a structural

engineer.

Ueh ST /A FFA ST & AN & @A AR A q8 @ |

Do not put additional supports without the guidance of an experienced/qualified structural engineer.

o 9=l & i U9 A0 9 BRU ST a9 [d9e sEHTeT |el @l |

Do not use the lift until it has been checked and certified by the lift company.

P P ST
-y R
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11. 8 Agwagol T=r

Some Important Facts

Bl N AT AT G9G el © | ITRATel Bl A6l gA AT I el e |

Prediction of earthquakes is not possible. Do not listen to or, spread rumours.

T o Heh T B AR W | AE: 96 b Ak AfFH I T8 e & au dR-9R JEr
gl S 2

Expect aftershocks. Aftershocks are normally less intense and gradually die out.

A BIET F FE % [T SR Gae ol A1 Igiithede AN w9 @ R S Aned |
THH A1, USSR wETE diead 9 § AeE 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.

IU qRY &= H gy gy faeudarell & Afdied ara AR gaRdl & e 4-6% Sl
qEfAT ®ebie AR (4 9 8 Hftan) & [ 5 & 6% 2F |

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 %.

5 ARG # 9T Afcgs aLearsti @ e e & w9 J AR | 9%9 & e e
TEl B T ARG B Geleh ol H 2 F 3 AT HAEH AN A |

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.

Fﬁ"# [References]

1. ST 9% T AR BM - A AYEE AEAY B e sa9d, d@E.9.E. ofeneEs

Going Back to Your Home - An Earthquake Primer for City Dwellers, CEPT Ahmedabad

2. AT A% gUH - qfsds SHITHIA Taihe

Public Information Toolkit - Marikina Safety Program

Intensities* of Earthquakes in each 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 II
gets moved. Few instances of fallen plaster and some damage to buildings may also be
observed. (Intensity: I to VI)

In Zone III, 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 III
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 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 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 XII
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