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Seismic vulnerability of buildings
In Chennal

A.R. Santhakumar

Existing buildings can be made safe by retrofitting at a

marginal cost, hence no need to panic,

writes

hough not as saismicdly
active as States in the
northern and western
arts of our country,

sndl to moderate earth-
quakes have occurred in Ta
mil Nadu. Earthquakes in
Tamil Nadu are mid-plate in
nature and the frequency of
earthquakes is low. That is,
the between moderate-
szed events is farly long.
Tremors have been fdt in ev-
ay part of the State, mostly
from distant earthquakes or
from adjoining States or from
the Indian Oceen. Historical-
ly however, most earthquakes
have occurred in the western
and north-eastern regions.
Sdsmic activity in the recent
past has occurred in clusters
dong the borders with And-
hra Pradesh, Karnataka and
Kerda Severd fallts have
been identified in this region
out of which afew show evi-
dence of movement. Rightly,
the latest seismic zoning map
of the Bureau of Indian Stan-
dards dasdfies Tamil Nadu
into two categories- Zone |l
and Zone 111 which are under
low risk and moderate risk re-
spectively. Chennai isinZone
[l where earthquakesupto 5
to 55 on Richter Scde canbe
expected to occur. Note that
Tamil Nadu is not dassfied
either under high damage risk
zore like Ddhi (Zone IV) or
very high damage risk zone

like Guwahati or Bhyj (Zone
V).
Buildingsin Chennai

(YRCCbuildings:

Mogt buildings in Chennai
are made with RCC frames.
Generdly reinforced con-
crete frame buildings behave
Yégé- underr1 Iatﬁr seisgic

ing when they are de-
s'gnedgbased on Bureau of In-
dian Standards  Codes.
However, built-in weakness-
estend to make them unsafe.
Well-designed buildings of
this category have adequate
earthquake resistance, espe-
cidly when they are provided
with strong columns and
Properly detailed beam- co-
umn connections.

(if) Masonry buildings

A mgority of low-rise
buildings are built with ma-
sonry. Masonry isaterm cov-
eing a wide range of
materialssuchasbrick, stone,
concrete block, hollow block
or a combination of these. A

masonry construction
ormsarigidbox typeunit. By
folowing a few important
construction techniques they
ae made  eathquake
resistant.

(iii) Buildings with light
roofs Low cost tenements
with Ii31ht roofs such as a
thatch shed pose alow risk for
colapse under an earth-
quake. However, they are ex-

tremely vulnerable under
cyclonesand fire.

Wesknessesin buildings

(i) Planning and architec-
tural aspects

Simplicity isthe key to en-
sure good seismic resstance.
Simple square and rectangu-
lar plan forms perform well.
Irregularities in plan or ee-
vetion invite torsion loads
and cause falure during
earthquakes.

(i) Structural deficiencies

Us of long cantilevers,
floating columns, bottom sto-
rey car park with ilt floors
are some of the deficiencies
which cause collapse during
earthquakes.

Long span flat dab struc-
tureshavelow earthquakere-
sistance. They should be
strengthened ~ with  shear
wadls for adequate ssismic
safety.

(iii)
deficiencies

Quality of construction and
fabrication and erection of
steel reinforcement is an im-
portant aspect contributing
to seismic safety. Proper de-
tailing of reinforcement will
ensure good ductility whichis
vitak for good sdsmic
performance.
Vulnerability

Most buildings built prop-
erly by engineers as per
and specifications and follow-

Construction
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ing good congtruction prac-
tice peform wdl during
earthquakes.

However, it may be neces-
sary to assess the buildings
for sefety if they are old or not
engineered by design or not
constructed as per standards
or have sgnificant weakness-
es, some of which have been
were mentioned in the previ-
ous paragraph.

It isindeed asmple matter
to assessthevulnerability of a
typica building based on a
technique cdled "Rapid Vi-
sual Screening” asperthe Bu-
reau of Indian Standards
Code. It involves the inspec-
tion of your building using vi-
sud and  photographic
method and coming to adeci-
sion regarding its safety.

Based on visuad observa
tion the weskness of the
structure can be identified.
This can be fdlowed with a
non-destructive eva uation of
structure. This does not in-
volve any chipping or bresk-
ing of component. One can
use techniques such as ultra
sound pulse velocity and re-
bound hammer readings.
Thesetestswill help compute
the avaldble resstance both
concrete and reinforcement
of the exigting building.

Retrofitting

Evenif your building is not
sde as per evauation, you
need not panic. It can be
made safe by retrofitting a a
margina cost. The mo}g im-

ortant aspect in retrofittin

|ps that we should start fror%
the foundation level and pro-
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ceeduptotheroof. Theamof
retrofitting identified isto re-
move the weskness and make
thebuilding sound

The following are some of
the retrofitting measures for
buildings to make them sfe
and peform wel during
earthquakes:

ﬁi) In the case of masonry
buildings adequate horizon-
tal and vertical bands will in-
creae the ductility and
overdl stahility.

(i1) In the case of buildi
with open storey car park,
judicious provison of brag*
ings or shear wadls will en-
hance the safety and stability
of the structure.

ﬁiii) In the case of framed
buildingswithwesk columns,
column jacketing will make
the structure a strong co-
lumn-week beam system en-
suring adequate reliability in
performance.

New buildings

When buying a new apart-
ment, dgrl:y w?th the (?gs n
drawings, the buyer should
ingst on structural drawings
and structural  certificate.
One can ask for the sail report
too. In the soil report the
Standard Cone Penetration
vaue is an important indica-
tﬁr. The CP \é?uﬁ indiglates
the the soil to
withé?%ﬁtgad. An SCPvdue
above 15 indicates agood soil
condition. When the SCPval-
ue exceeds 40, theterrainisa
rocky surface. The builder
dong with the structural
plans must provide a structu-
ra certificate, which states

that the building has been de-
sgned for lateral loads. It
should dso certify that the
earthquake design guidelines
have been complied with.

Use of structural steel

Mawy of our industrid
buildings are made of struc-
tural steel. They have more
robustneés_s ~ ductility and
energy dissipation cg)auty.
The performance any
building can be enhanced to
the desred levd in avariety
of ways using concentric or
eccentric bracing or by intro-
ducing movement resistant
connection made with struc-
tural stedl by a proper retro-
fitting scheme.

Conclusion

Chennai isin Zone Il as
per BIS dassfication. Reput-
ed contractors and consult-
ants ae avalae for
providing good earthquake
resistant designs in the case

of private development. We &

should be prepared for mod-
erate seiamic activity in this
region and need not panic.
Buildings can be examined as
per current code require-
ments. If wefind the building
inadequate, we can dways
retrofit and upgradethem at a
margina cogt for sofety. We
adso should not forget that
Chennai fdls under very high
risk zone with re-
spect towind and cyclone.

Theauthor isEmeritus
Professor,Departmentof
CivilEngineering, |1 T
Madras,andformer Dean,
AnnaUniversity
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E PROOF? Most buildings built properly by
engineers as per codes and specifications and
following good construction practice perform well
during earthquakes. - PHOTO: B. JOTHI RAMALINGAM



