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The ground can mel
from under your feet

STUDY Loose sail in parts of city canliquefy during earthquake, reduce support to bldgs
Snehal Rebello
WHAT IS LIQUEFACTION OF SOIL

= biobdohndatinescon
refactic phenome-

o nwhichthe Strength  ersf the s, This water xertsapros.  #
and stiffness of the soil s sure on the soilparticies, which infiuenc-
reduced by hquak es together.

:C r this: an eart
quake of even moderate inten-
sity can liquefy the loose sofl
in some parts of the city and
Dringbuildings crashing down.

A new study by the
Indian Institute of
Technology - Bombay
(IIT-B) states that foun-
dations of buildings
need to take soil into
account if the struc.
tures have to with
stand strong ground
accelerations during
an earthquake.

Soil liquefaction is a
‘phenomenon inwhich cohe-

slonless soil — usually sandy or
clay —flows like muddy water NORMAL INTENSE PRESSURE
(see o). The study observed  PRESSURE An earthquake causes the water

that reclaimed areas of the city
will be more prone to liquefac-
tlon.

Aseven m simu-
Iated pile design or foundation,
which can withstand different
earthquake magnitudes depend-

pressure to increase to the point
where the sail particles can readily
move. The water breaks the friction
in the grains and fills the spaces,
causing liquefaction

The water pressure between
sml pam(les is relatively low.

ey friction from the
grains touching.

ingon differentsoil conditions.  TYPES OF SOIL IN CITY | TYPES OF SOIL IN CITY
“We are trying o find out " ¥
the ormila odestgn Location Soil Class | Location Soil
foundations of buildings in  LBS Marg stiff soil Type
‘9‘!"‘50“’ ar “1“;‘1‘9 to Ghatkopar Andheri Stiff clay.
circumstances,” said profes e
sor Deepankar Choudhury, Chakala | Stiffsoil | BKc Black marine
clvil engineering department.  Suphash Nagar Stiff ol clay/stiff clay
“Earthquake codes were 1ast  to Asaiphs =
changed In 2002. Since then, = — Chaml Road A1 Kichy
many new earthquakes have Chakala to Stiff soil Chembur Stiff clay
taken place. Therefore, we need Airport Road Tupule Verystiffyellowish | E-D
Teviaed codes Chembur Softsoil | chowk brown sity clay
The Mumbai region, which ~ ——o0 | 07 .
includes Thane and Navi DN NagarYard Softsoil withgravel
Mumbai, fallsundermoderately oo ST o | Vikiroli Yellowish ED
selsmiczone3 Withapossibllty  Somene o o SR hard Murrum
magnitude. There are 23 fault  Mahim Ve Gara) alkestiwar Bl Eadied sol D
lines that can cause ground soiland | AzadNagar | Filledup soil E-D
motion in and around the cliy. soft fock consisting of silt
Anchei i soil dlay with gravel
inIndla bocauseof scarcltyof | Lowerpare] stiffsoil | Girgaum MBS || 50
nd 11 L&;}zs&sg;x;:\mz (sl dass xcontng tothe Goregaon | Yelowishdlaysail | E-D
el £ typical soft ional Earthquake Hazards Soft sail, (Soil class as per the National Earthquake
sl ot Reduction Programme) : Stif soif  Hazards Reduction Programme)

nature of sofl strata in Mumbai,
which 1s a typical coastal

clty.” read the paper Seismic ILLUSTRATION:
Liquefaction Hazardand Site  *As the clty orfginated from  Dahisar or Borlvll, where g RAVI JADHAY
Response for Destgn of PllesIn  seven different islands, the  uefaction will occur between
Mumbal City. reclaimed land can easily lig:  magnitudes of 7 to 7.5 on the
The team collected more than  uefy in the event of a major ~ Richter scale.
500 borehole data and soll test-  earthquake. In the absence of ~ “Although Mumbal 100ks
g r a proper soil exploration, the — safe, it is not. The manner in
ferent government and private  buildings will get damaged,”  which high- uct-
institutions and consultants.  sald Choudhury. edinthe city, Thope precautions Hieas 1
Having developed GISbased A simllar study in 2010 are being taken to make it o redinh
seismic liquefaction hazard revealed that the level of t bulldings,”
s for the city — critical, —safety of structures in case of  said VK Joshl, former mrecmr, quake magnitude
moderate and non-liquefiable  an earthquake will not be the  Geological Survey of India. of7.

‘magnitudes of 5.5and 7.5 — the
team observed that reclaimed
areas will be more prone tolig:

same, and depends on the soil
quality. For instance, between  of Mumbai will bring out area
magnitudes of 6.5t07.5,sollin  specific vulnerabilities based

aniinMalad  on which bufldings must be
will liquefy faster compared to ~ constructed.

“A micro-selsmic zonation

g an earthquake
of magnitude 6 and above.
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Is your building
quake resistant?

SOWESICN| MG Naresh Kamath and 70ne3— themoderaterisk zone.
Sanjana Bhalerao According to Baba Dalvi, an
VULNERABLE MUMBAI = oS o architect, most structures are

designed towithstand mild trem-
ors.“But there isnothingone can

bai is located in peninsular India that compri
Aravali and Svnghhhnm proto-continents with high seismic activity
at their intersection:

A magnitude of more than 5.5
onthe scale s considered as an
earthquakeas it causes
structural damages

MUMBAI With high-rises dotting

Apart from Mumbal, soll lique- ings will come crashing down in
case of a major quake? No say

cialeapitalcol-  builders, stressing that safety
Tapse like a pack of cards? of homebuyers s paramount to

‘Whileexpertssay yes, builders  then.

The Bureau of Indian
Standards does not have a code
that governs high-rises with
regards to earthquake resistant

withstand a quake like the one
thathitNepalon Saturday or wil

A from Tata
‘Housing said they research the
areaand the site before starting
construction. “All Tata Housing
structures are complaint with

structures, the necessary requirements for
According to Sandeep  earthquake proofing,” thespokes-
| | Shah, country personsaid,

head Miyamoto  Subodh Runwal, director,
Runwal Groupsaid, “We usemore
steel than required and adopt
stringent measures. Our build-
ngs are all

Experts say while he big build-
erstake precautions to ensure the
buildings can withstand earth.
quakes to a certain extent, the
smaller developers ignore norms.
The civic body, meanwhile,
has not carried out any survey
the resistance of existing
structures,
Sanjay Deshmukh, additional
‘municipal commissioner, said,

skys
highest risk. “We have a
ot IS 1559t v
only up to 9:storey bulld-
Ings.”saldSha

189,
which was revised in 202 after

seems tobe
ma(lequate as thecity Is growing

‘mitted for approval, the structural

the seismic resistance of the
‘Dbuilding. As for dilapidated struc.

Mumh;n falls under sefsmic  tures, e carry out inspection.”

HAT TO DO DURING AN EARTHQUAKE

IF INDOORS. IF OUTDOORS
= Drop to the =Do not move
ground; take cover from where you
E )| Bygettingundera are. However,
sturdy table o other move away from
piece of furniture; s, trees,

the shaking reetlights, and

and hold on st
stops utility wires
= 1fyou are in open space, stay
there until the shaking stops.
The greatest danger exists
directly outside buildings; at
ts and

= Stay away from glass, windows,
and wialls, and anything that
uld fall

= Stay in bed if you are there when

walls. Most casualties result
from collapsing walls, flying
glass and falling objects

= Use a doorway for shelter onlyif.
itis in close proximity to you

Beriesd IF IN A MIOVING VEHICLE
70 = Stop asquickly as possible andstay inthe velicle.

Avoid stopping near or under buildings, trees, overpasses,

and utiity wires

= Proceed cautiously once temors have stopped. Avoid

oacs, bridses o ramps that might have been damaged

Coal Bunder
Dockyard

THANE, NAVI MUMBAI MORE AT RISK

Parts of Thane and southern Navi ureand Chiplun fault

o e G 0 SArAAOKE: | The study observed that the west const

Mumbai region, according toanITg. | fault and Chiplun fault predominate the
study. This, despite Thane and Navi

Mumbai faling under seismic zone 3

Three of the d around
Mumbal are ocated i Thneand Nl
imbai - west coast fault, Panvel flex-

area across Vashi Creek is vulnerable to
an earthquake. "We can't say these fault
lines are not active. These areas need
seismic micro-zonation. This means,

was observed for places like Panvel, of soil and seismic profiling of the area,
illy B and then buil

buildings. Some parts of it may be seis-
mic zone 4" said p eepaniar
Choudhury, civil engineering department.

S Krishnan, the first Indian director of
the Geological Survey of India, said the

State plans risk assessment
to check disaster readiness

‘Surendra P Gangan wm be asse ged under the pro-  been recetving flak for not set-

‘= surendragangan@hindustantimes com e. T latform will  tingup the emergency operation

help us access the information  and coordination centres in the
MUMBAL' incaseof ald Suha past two years. “This 1S because
any natural or dea Divase, manage.  we don't have companies with
tersinthestate, the government  ment unit. enough expertise on various

fronts of disaster mitigation,”
theofficial sald.
The centres are expected to

has set y Op
systemsatdistrictandstatelevels,  Puneand Ralgad, vvhlchha\'e\np

landslides,

mentprogramme thatcanhelpin  ties In the past few decades. involved during any emergency,

quick response. The state has decided to  such as terror strikes, floods,
The programme, which Wil appoint an independent agency  earthquakes, landslides. etc. The

be supported by the Geographic  to complete the assessment In  administration claims it did not

Information 9) stem (GIS) plat-  the next six to elght months. ‘A response despite invitingbids

form, wi i similar programme was imple-

e disasor “prone districtson  mented in 1963, but thesituation  Sources, however, pointed out

‘pilotbasis in thenextfewmonths.  has changed in the past twodec- ~ that the government had not

“All Information related to  ades and we need to revisit the

appointed companiesof the State
the topography, demography,  plan,” said an official from the  Disaster DRE),

Expedition to Everest
base camp cut short
for two city women

Swati Goel Sharma.

= S chamathndsanimis o

MUMBAL A 17-day expedition to
the Everest base camp, earned
aftera gruelling selection process
‘among thousandsof applications

untry, has been
unceremoniously cut short for
10 clty women, thanks to the
dwib earthquake thathit Nepal.

e two — along with efght ,
oo women — ave aft ana | WILL RETURN SOON
S The trip ™
‘Goregaon resident Varttka | channel — gave 10 women,
3 Gupta, along with Powai resi- | including Goregaon resident
it dent Aparna More, left for the | Vartika Gupta (in nx!amame
the Nepal earthquake, at Lower Parel on Monday. | expedition sponsored by atelevi. | £0 ek to the Everest bas

population of an area, and its ~ disaster nit.
economic and soclal standing ~ The state government has

approval last year:

tribute

camp, by Jing Norey,

KALPAK PATHAK/HT g
son of Tenzing Norgay

ston channel on April 19,

800 tourists from state
in Nepal, 30 still missing

Puja Pednekar
= oapobar Gl Con

‘Most schools unprepared to handle disasters’

THERE ARE NO CHECKS BY THE EDUCATION
DEPARTMENT TO SEE IF SCHOOLS ARE HOLDING SAFETY

“On April 25, when the first
tremors were felt, I received a
message on a mobile messag-
ing application that the group
was calling off the expedition.
1 was surprised, but then I saw
the size of the disaster on TV.
Wewere horrifled, but are rellef

"Wue jusE spolcen with the team at
Namche Hotel. They have felt the
tremors there, but all seems to be
wiell. Our trekkers leftfrom there:
this moning already and are
now to Deboche:

(sic)” said a message sent by one
of the trek organisers on Monday.

R A O e
leal with emergency situations.”

HT Correspondent THE DISASTER However, the recent earth.  thatour daughter is safe,” sald
Seneiodhidisarine on MUMBAL If a high magnitude quakes have forced several  Manjusha, Vartika's mother

MANAGEMENT UNIT HAS  Ehrinauake woro omit e ciey. - DRILLS. THERE 1S NO ONE TO CHECK ITS FREQUENCY TOO schools fore{hink thelrstanceon  Manjusha sald she hasbeen  Manjusha satd her last con
MUMEAL More than 800 people MILIVD CHINDARKAR, students’safety ableto alk versation with her daughter

from the state are stranded in aid

onceday dail over the phone

SET UP A HAM RADIO = i
SUPPORT CELL TO

was on Monday morning and

Nepal, according to the state principals. drills," sz ta Bir;princs that the team was staying in a

government. CONTACT THE O S T g ays and RN Podar School, Santacruz.  leaving for the trip was that the hotel In Namche. By evening,
se, 30 are missing and tisto- W S0 narrow that it could lead 0 a Vivekananda bekeptinformed  she was informed that the team

their relatives have been in e bilings and o mot bave. ok arill n al tnoso our 3 Boriviiand ~ througha and

constant touch with the state a playground or open spaces in  said Milind Chindarkar; honor-  Intheschoolcurriculumof the  Goral, has now decided to hold — asingle phone number wouldbe  they would reach the plains on

machineries.

the disaster management unit
According to offletals, m me J

Four teams of doctors from

their vicinity, where students

ary secretary, Mahatma Gandh
can take refuge. Moreover, most 2

Vidyamandir, Bandra. “Thereare

stateboard,
isonly amodule inthe personaliy

avalable for the team for occa-
stonal calls. Now, all [ do 1s wait

held

v e Tuesday around 10am. “From
amock drill after the Peshawar

there, they would be air-lifted

tour schools do not conduct mock for Class 9 school attacks. Before that, we  for her call,” she sald. to the Kdthmandu airpor

n Saturday, 196 had mtummlm after consulting with the min-  dr menttosee if and m e Vs oot Sadvont ontoitins el ook DY Capa
Maharashira safely. Istry of external affairs. Two  staff s. nsuch  Yogesh Patel directorof thegroup. — or Aparna, as only aone-way —The mp gave 10 women a

“The others are still in teams are on standby. The dis-  Although theeducationdepart.  duct drills, but there is no one fo T wmu," n up of promi- is possible.

placesin  aster set  ment—after - monitor said Sucheta Bhawalkar, princi- the  camp,ledby Norgay,

Nepal. Allof them aresafeand upa Ham radio support cell to  quake —hadadvisedschools o Chindarkar added many pal, Indian Education Society’s yaudits wof the  of Tenzing Norgay (Who first
willreach home In the next few — establish contact with the people  conduct such drills on a regular  schoolshavenotevendrawnoutan  Raja Shivaji Vidyalaya, Dadar.  amust for Latleasttwice  trekand climbed the Mount Everest n
days,” said Suhas Diwase from  in Nepal basis, hardly any of them have ency pl “There 1 training  a year. call off the expedition. 1953 with Sir Edmund Hillary).
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