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The Kahramanmaras Turkey earthquake, affecting a
total of eleven provinces, causing significant damage
to buildings and infrastructure and claiming the lives
of dozens of people. This activity raised concern of
engineering community in India to become Seismic
Resilient country, as Indian subcontinent has suffered
some of the greate earthquakes in the world. Given
current construction practices and the lack of an adequate of Structural Engg. &

regulatory framework to manage such construction, the 3D Concrete Printing Group
seismic risk in India is growing rapidly. There is dire need CSIR-CBRI, Roorkee

to focus on following issues:

Dr. Ajay Chourasia
Chief Scientist and Head

1. Licensing of Engineers: Currently in India there is
no formal system of competence-based licensing
of structural engineers. There are no requirements
for continuing education and there are limited
opportunities for a typical engineer to remain
up-to-date with technical subjects. Professional
licensing serves several purposes: (a) ensuring l l
competence of professionals, (b) enhancing quality
and accountability of professionals since the council
can withdraw the licence to practise in case of

The computer

misconduct or incompetence, and (c) increasing tOOIS available for

the mobility of professionals from one jurisdiction to ] -

ot ST J analysis and design
2. Professional competence: India has many great Of StrUCtures have

engineers and architects, but in a country of its size, com pounded the

there are also many engineers and architects who bl f rth

lack the adequate skills and expertise necessary pro emiu er.

to practise good structural engineering. In the
absence of competence-based licensing, without
adequate supervision by competent experienced
engineers, and with no additional layers of checking
the drawings, an engineering graduate may often
design and sign drawings that have fatal errors.
The computer tools available for analysis and
design of structures have compounded the problem
further. Many engineers tend to take the computer
program as the ultimate engineer and either do not
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have the time or the capability to ensure that the design and details coming out of a computer
analysis make sense.

3. Building code enforcement: Different cities have different requirements for the issuance of
building permits and typically require a certificate from an engineer and/or an architect that the
building complies with all the codes and is structurally safe. Not many municipalities require even
submission of structural drawings, and some may ask that a building of a certain size be proof
checked and certified by another engineer. Unfortunately, municipalities do not have a similar
system for checking for structural safety for a variety of reasons: (a) the need for enforcement of
structural safety has not always been emphasized by professionals to the administrators, (b) there
is concern that such enforcement will cause corruption rather than solve the problem of structural
safety, and (c) the engineering staffs associated with municipalities lack a structural engineering
background and temperament since most often they handle problems of drainage, water supply
and unauthorized constructions.

4. Construction typologies: Most urban construction in India consists of either masonry load-bearing
buildings of up to three or four storeys, or reinforced concrete frame buildings with masonry infills
as walls. Their safety can be significantly enhanced by (a) adopting confined masonry construction
in the case of masonry load-bearing constructions and (b) providing reinforced concrete shear
walls in the case of reinforced concrete frame buildings.

5. Seismic retrofitting of existing buildings: Need for the retrofitting of public buildings, important
buildings, very unsafe buildings, etc. is of paramount important. Some issues that give context to
retrofitting in India are: cost of retrofit, method, competency, technigque of retrofit, time required for
retrofitting, prioritisation and education.
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INTERVIEW

Seismic Academy: Given the increase in seismic vulnerability
of the country, how do you ensure the seismic safety of all
your projects, apart from adherence to the regulatory codes?

Anurag Sinha: Apart from the adherence to the regulatory
codes, a site-specific seismic spectra is generated and utilised
for analysis & design to enhance the accuracy.

1/

Anurag Sinha Seismic Academy: What cutting-edge technologies are
Executive Director employed by the company to bolster the seismic resilience of
Engineers India Limited the structure? Can you delineate instances where advanced

seismic technologies have been adeptly implemented?

ll Anurag Sinha: Since the primary system itself is designed
for seismic resilience, additional/ advanced technologies are

Seismic Academy is doing a seldom required.

formidable task in bringing

various topics of practical Seismic Academy: Do you have in place any comprehensive
importance specially with processes that you utilize for the seismic evaluation of already
respect to seismic safety completed projects?

of structures. ,’ Anurag Sinha: Seismic evaluation of numerous buildings &

structures for National & International Clients have been carried

out. Well established practices are in place, also for the seismic re-qualification for codal compliance due
to revision in codes from time-to-time.

Seismic Academy: Does Engineers India Limited engage in collaborative efforts with other institutions
or experts specializing in seismic research and development to ensure that your team of engineers
remain conversant with the evolving standards and technologies?

Anurag Sinha: Close collaboration with BIS, CBRI, IITs and other professional bodies like ICI, ACI, etc.
ensures knowledge sharing. Further, participation in various conferences, seminars, etc. also ensures
updation with the state-of-the-art technologies.

Seismic Academy: What are the company’s strategic objectives for innovation and sustainability over
the forthcoming five-year period?

Anurag Sinha: Focus is on for contribution towards Net Zero and the Sustainable Development Goals.

Seismic Academy: How does Engineers India Limited intend to navigate and address prospective
challenges within the engineering and construction sectors?

Anurag Sinha: Focus is on utilising the power of Al & ML along with utilising BIM & DigitalTwin.

Seismic Academy: How do you see Seismic Academy contribute to enhancing the overall knowhow
on the topic and be a partner to your in-house training programs?

Anurag Sinha: Seismic Academy is doing a formidable task in bringing various topics of practical
importance specially with respect to seismic safety of structures. In India significant amount of non-
engineered and engineered seismically inadequate structural construction are prevalent. Awareness and
initiative of safe practice is paramount, which can possibly be a collaborative effort.

Seismic Academy: Your recommendation for the practicing engineers and the budding engineers.

Anurag Sinha: Take pride in being a structural engineer by having thorough knowledge of national codes
related to structural engineering. Understanding the code clauses before blindly following the same. Study
of reference materials, attending various seminars, conferences in this regard. And lastly, let structural
engineering not governed by Architects and Developers.



EARTHQUAKES UPDATE <

RECENT TEMBLORS
AROUND THE WORLD!

Magnitude: 7.4
. The U.S. Geological Survey reported, shaking homes and causing power out-
J u |y 24 ages. There were no immediate reports of injuries or major damage.

n d HUALIEN CITY, TAIWAN

2 Magnitude: 7.4
Damages: At least 18 people were killed and over 1,100 were injured in the

Aprl | ¢ 2 4 earthquake. It is the strongest earthquake in Taiwan since the 1999 Jiji earth-
quake,with three aftershocks above Mw 6.0. The Central Emergency
Operation Center reported at least 2,498 cases of damage nationwide follow-
ing the earthquake, with 1,140 instances in Taipei, 497 in New Taipei and 366
in Hualien County. At least 111 structures were destroyed.

-th ACARI, AREQUIPA, PERU
Magnitude: 7.2

Damages: None reported

1 8th ANTOFAGASTA, CHILE

June 24

th SANGAY, PHILIPPINES
Magnitude: 7.1

Damages: None reported
July 24

n d MAUG ISLANDS REGION, NORTHERN MARIANA ISLANDS
Magnitude: 6.8
Damages: None reported

April ‘24
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o6

May 24

FANGALE’OUNGA, TONGA
Magnitude: 6.6
Damages: None reported

14

April ‘24
KIMBE, PAPUA NEW GUINEA

Magnitude: 6.5
Damages: None reported

27’[h

July ‘24

BONIN ISLANDS, JAPAN
Magnitude: 6.5
Damages: None reported

11t

July 24

TOFINO, CANADA
Magnitude: 6.4
Damages: None reported

D4t

https://riseq.Seismo.gov.in/riseq/earth;

June ‘24 Silake
PORT-OLRY, VANUATU <hitps://earthquake.usgs.gov/earthquakes/
Magnitude: 6.3 == browse/significant.php

= https://earthquaketrack.com/

Damages: None reported
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ARTICLE

INCREASING THE SAFETY OF STRUCTURES
USING BASE ISOLATION

made from rubber or steel plates coated with a
friction-generating material that slide over one
another to minimize the effect of an earthquake.

These isolation devices are installed between
the building’s foundation and the building (See
Fig. 1). Alternatively, seismic dampers, installed

in each story of a building, could absorb

Dr. N. Subramanian

earthquake energy the way shock absorbers
Ph.D., FNAE, F.ASCE

work in a car and convert it into heat energy
to minimize damage.

INTRODUCTION i

More than 65% of the land area of India is
prone to moderate to severe earthquake
shaking, and there are several important

Isolation
infrastructures built in these areas. To System l Base plate of
isolator U U

Load Transfer System Superstructure

e | LI I e

Base- isolator —

Substructure
Isolator

safeguard these structures, earthquake
resistant design is essential. In contrast
to conventional approach of earthquake
resistant design, wherein damage is expected
to occur in select structural members, the
approach adopted in critical infrastructure
and important buildings is to eliminate
damage to a considerable extent through the
use of base isolators. The concept of base
isolation is to use base isolators between the
foundation and the superstructure, such that
the superstructure is isolated from the ground.
(This concept is similar to the provision of
neoprene bearings at the supports below the
bridge decks). Buildings resting on such base
isolators are called base isolated buildings. It
has been observed from past experience that
base isolation systems are more effective for
buildings with following conditions: a) stiff
superstructure, b) rigid foundation on stiff
soil, c) ground motions that do not have sharp
pulse-like motions, and d) ductile detailing of
the whole structure [IS 1893-Part 6 (2022)].

Seismic isolation systems prevent seismic
energy from entering buildings by using devices

Column Column
Stub Stub

Anchor bolt

Fig. 1 Sectional elevation of a base isolated building

THE CONCEPT OF BASE ISOLATION

The basic elements of a base isolation system
areshowninFig. 2(a); the supplemental dampers
shown are optional and hence may or may not
be utilized within an isolation system. These
dampers absorb energy and thus increase
the damping of the building (Subramanian,
2016). By decoupling the structure from ground
shaking, isolators reduce the level of response
in the structure that would otherwise occur in
a conventional, fixed-base building (see Fig.
2b). Conversely, base isolated buildings may
be designed with a reduced level of earthquake
load to produce the same degree of seismic
protection.  Qualitatively, a conventional
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