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From the Director’s Desk
I am very happy to present Vol. 3, No. 3, 2019 issue of e-STRUCT,
highlighting our R&D pursuits, achievements, skill development
initiatives and other significant endeavors during July September 2019.

CSIR Foundation Day Celebrations

Research highlights
Effect of constraints on fracture parameters of
dissimilar metal joints
This issue brings to you highlights of a very significant
research undergoing in CSIR-SERC on the fatigue and fracture
studies of dissimilar metal joints. Such joints are commonly
encountered in piping systems of aerospace, nuclear, marine
and oil & gas industry and our scientists have made significant
contributions in understanding this complex phenomenon.
During this period, several measures have been taken to promote
the technologies and the knowledge based services of CSIRSERC. Discussions were held with AGNIi (Accelerating Growth
of New India’s Innovations), a national initiative of the Govt. of
India, for the promotion of CSIR-SERC technologies and services.
A MoU was signed between CSIR-SERC and BARC, Mumbai and a
tripartite license agreement was signed with NRDC, New Delhi
and M/s KPS Brick Industries, Erode for transfer of the technology.
Nine major consultancy and sponsored R&D projects were also
undertaken during the period. CSIR-SERC also participated in
the 8th Bhopal Vigyan Mela 2019 jointly organized by Vigyan
Bharti and CSIR-AMPRI at Bhopal, during 13-16 September
2019 and won second prize for the technology exhibition.
Like every year, the 78th foundation day of CSIR and open
day were observed during 26-27 September 2019. Over 6000
visitors including school and college students, teachers,
professionals from the industry, entrepreneurs and general
public visited the campus. Prof. Ashutosh Bagchi from
Concordia University, Canada, visited the institute on 2 August
2019. A certificate course on NDT of Concrete Structures and
two advanced courses were also organized during the period.
One of our scientists Dr. Prabhat Ranjan Prem, achieved a
remarkable feat by receiving the prestigious CSIR-Young
Scientist Award in Engineering Sciences for 2019. The institute
congratulates hi m for this well-deserved honour and wishes
him many more successes in future.
This had indeed been an eventful quarter and we at CSIR-SERC

look forward to much more exciting times ahead.
Prof. Santosh Kapuria

Dissimilar metal joints (DMJs) are more
common in the application of piping system
of aerospace, marine (ship building), nuclear,
bio medical, petroleum pipelines, natural
gas pipelines, oil refineries and chemical
industries due to its prominent mechanical
and thermal properties. Joints are vulnerable
locations, since they are prone to different
types of flaws. Understanding of DMJs is
highly complex due to its heterogeneity
in microstructure, mechanical, thermal,
fracture properties and geometry. The
structural integrity assessment and life
evaluation is mainly influenced by DMJs due
to its constraints in material, geometry and
loading. Reliable prediction of remaining life
and residual strength will depend upon the
accurate evaluation of fracture parameters,
stress intensity factor (SIF). SIF represents the
strength of the component in the vicinity of
the crack tip.

of ferritic steel (SA 508 Gr.3 Cl.1), austenitic
steel (SA312 Type 304LN) and Inconel – 182
alloy (ENiCrFe-3). The Young’s modulus of
ferritic, austenitic and weld are 227, 194,
182 GPa respectively with poisson’s ratio
of 0.3. The crack growth is simulated using
XFEM (eXtended Finite Element Method)
to evaluate the SIF and domain integral
technique with maximum tangential stress
has been employed for crack initiation.
Dissimilar metal plate (DMP): The length
(H), width (W) and thickness of the centre
cracked plate are 250 mm, 150 mm and 10
mm respectively. Applied load is assumed as
410 MPa, i.e., equivalent to yield strength of
the weld. SIF has been evaluated for various
crack lengths (5 mm, 10 mm, 15 mm, 20 mm,
25 mm, 30 mm, 40 mm and 50 mm) and for
various DMJWs (Dissimilar metal joint widths)
(5 mm, 10 mm, 20 mm, 30 mm, 40 mm and
50 mm).

Constraint conditions and stress around the
crack tip are the derivatives of the strength
mismatch to understand the fracture
mechanism and crack growth path. Since
fracture is localized phenomena, numerical
investigations are carried out on (i) Dissimilar
metal plate (DMP), and (ii) Dissimilar metal
single edge notched bending (DMSENB)
specimen to evaluate the SIF by considering
the constraint effect. DMJs were made up

Dissimilar metal single edge notched
bending (DMSENB) specimen: The length (L),
depth (W) and thickness (B) of the DMSENB
specimen are 148 mm, 32 mm and 16 mm
respectively. The crack is located at the centre
of the specimen. For the analysis purpose,
the load is taken as 1 kN. SIF has been
evaluated for various crack lengths (16 mm,
20 mm and 24 mm) and for various DMJWs
(5 mm, 10 mm, 20 mm, 30 mm and 50 mm).
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Figures 1 and 2 show the typical geometry of DMP and DMSENB specimens respectively. Figures 3 (a) and
(b) show the percentage variation of SIF with respect to the homogenous (ferritic or austenitic or weld) of
DMP and DMSENB specimens respectively, for various crack lengths and DMJWs. Typical von-Mises stress
distribution is shown in Figure 4.

Fig. 1 Dissimilar metal plate

Fig. 2 DMSENB Specimen
A - SA 508 Gr.3 Cl.1; B - Inconel – 182 alloy (ENiCrFe-3); C- SA312 Type 304LN

Fig. 3 Percentage decrease of stress intensity factor with respect to homogenous material
Major Publications
• Nuclear Engineering and
Technology, 2019
•Materials Today
Communications, 2020

Fig. 4 von-Mises stress distribution of dissimilar metal plate
SIF increases with increase in crack length
and decreases the yield zone ahead of
crack tip. By increasing the DMJW, SIF is
in decreasing trend with reference to the
homogeneous, reveals that increase of
material resistance for all crack lengths.
SIF and yielding zone area increases with
DMJW. It is very clear that the magnitude
of SIF of dissimilar plate is decreasing
compared to homogeneous for each crack
length, which is beneficial to the structure/
component. The geometrical and material
constraints found to play a major role in
the stress distribution and the constraint

effects of geometry have been clearly
observed for DMJWs of 5 mm and 10 mm.
For the smaller crack lengths, yield zone
contour size increased with increase of
DMJWs due to the material mismatch and
is found to have significant effect for DMJW
of 5 mm and 10 mm. The constraint effect is
found to be significant if DMJW is less than
20 mm and the ratio of specimen length to
the DMJW is greater than 7.4 for DMSENB
specimen. The constraint effect is found to
be significant if DMJW is more than 20 mm
and the ratio of crack length to DMJW is
lesser than 0.75 for DMP.

Stress distribution around the crack tip is
found to increase with DMJW (geometrical
constraint). Geometrical constraint is
found to play a major role when the crack
length and DMJW is minimum. DMJ zone
yields first and austenitic-DMJ interface
seems to be high yield zone than ferriticDMJ due to the material inhomogeneity
(material mismatch effect) wherein the
stress transfer mechanism occurs locally
in the DMJs. The evaluated SIF for several
combinations will be useful for damage
tolerant design of structures/ components
made up of dissimilar metals.
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Major projects undertaken
• Analysis of safety and stability of steel
structures and 60m tall RC chimney of
4 LPTA coke oven plant - The Sandur
Manganese & Iron Ores Ltd., Vyasanakere
• Experimental investigations on a
double lane bridge of a suitable span
at GRSE, Kolkata – M/s. Garden Reach
Shipbuilders & Engineers Ltd., Kolkata
• Development of procedure and
methodology for 24” HTPL during
replacement of 2.5m of pipe spool at
Vashi bridge - M/s. GAIL (India) Ltd.,
Mumbai
• Condition assessment of structural
steel members & connections in crusher
house and conveyor gallery of stage I & II
at NCPS, Datri Phase II: Conveyor house
of stage I & II - M/s. NCPS, NTPC, Dadri
• Condition assessment of structural
steel members & connections in crusher
house and conveyor gallery of stage I &
II at NCPS, Datri Phase I: Crusher house
of stage I & II - M/s. NCPS, NTPC, Dadri
• Assessment of residual prestress in
super structure of Baitarani bridge
in Orissa - The Freyssinet Prestressed
Concrete Company Ltd. (FPCC), Mumbai
• Evaluating the structural adequacy
of the substructure of the bridge
no.262
between
Renukul-Jogidhit
under ECR for 25T axle - The East
Central
Railway
(ECR),
Chopan
• Fatigue life evaluation of reinforcing
bars - M/s. Tata Steel Ltd., Jamshedpur
• Investigation on collapse of green
concrete dome of sludge digester D, STP
Hebbal, Bangalore -The BWSSB, Bangalore

Technology transfer / MoUs
• A Memorandum of Understanding
(MoU) was signed between CSIRStructural Engineering Research Centre
(CSIR-SERC), Chennai, and Bhabha Atomic
Research Centre (BARC), Mumbai, on 28
August 2019, at CSIR-SERC, Chennai, for
Cyclic and monotonic fracture studies on
similar pipe girth weldments at operating
temperature.
Piping components of Primary Heat
Transport (PHT) system of Nuclear Power
Plants (NPPs) are expected to experience
dynamic cyclic loads during an earthquake
event. Fully reversible cyclic loading is
known to significantly reduce the fracture
resistance and hence the load carrying
capacity of piping components. Adequate
protection of piping components from
the effects of earthquake requires
detailed knowledge of their strength
and deformation characteristics under
cyclic loads. The objective of the project
is to study and demonstrate the structural
integrity of similar pipe girth weldments
taking into account the operating
temperature (300ºC) effects and cyclic

loading as experienced under extreme
earthquake events.

• A tripartite licence agreement was
signed by CSIR-SERC, National Research
Development Corporation (NRDC), New
Delhi, and M/s. KPS Brick Industries,
Erode, on 22 August 2019, at CSIR-SERC
for transfer of technology - Eco-friendly
geopolymer blocks, a novel technology
developed at CSIR-SERC for producing
eco-friendly geopolymer concrete (GPC)
blocks with zero portland cement.

Signing of tripartite licence agreement

Capacity development

Certificate course on NDT of Concrete Structures
A certificate course on Non-Destructive
Testing (NDT) of Concrete Structures, as
a part of skill development programme
was organized during 4-24 July 2019
(three weeks), at CSIR-SERC. Around
thirty engineers from government sector,
private sector, public sector undertakings,
educational institutions and industry
with civil and structural engineering
background attended the course. The
faculty were largely from CSIR-SERC and a
few were from academic institutions and

other institutes (IIT Madras, CSIR-CBRI).
The lecture topics included: Overview
of
concrete
technology,
Material
characterization, special concrete, basic
& advance NDT of concrete and Masonry
structures, corrosion, durability and
performance based design followed
by health monitoring of structures. The
course was highly successful and most of
the participants opined that the course
was an eye opener on all the aspects of
NDT.
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Training Programme on CSIR Manual on Procurement of Goods 2019
A training programme on CSIR Manual on
Procurement of Goods 2019 was organized
during 5-9 August 2019 at the seminar
hall of Vigyan Auditorium, CSIR-SERC. The
programme covered the contemporary
and different aspects of procurement of
goods and was coordinated by Dr. Alok
Goel, CSIR-HRDC, New Delhi.
Ninety-two participants from nine CSIR
laboratories – CSIR-SERC, CSIR-CMC,
CSIR-CLRI, CSIR-CECRI, CSIR-NIIST, CSIRNAL, CSIR-CFTRI, CSIR-4PI, CSIR-CSMCRI,
have attended the programme. As a part
of the programme, 16 lectures along
with laboratory visits were organized.
Some of the programme topics were
Policies, Principles of public procurement,

Procurement
cycle,
Repugnancy,
Preferential market access, Make in India,
Start-ups, Technical specifications, Code
of integrity, Contract management,
Price variations, Evaluation and award
of
contracts,
Tender
documents,
e-Procurement, Rate contracts, SoPP, GeM,
Vendor registration, Debarment, Bidding
systems, Disposal of stores, etc.
The five day programme was successful
and was well received by the participants.
Feedback received from the participants
and the organizers from CSIR HQ was that
the programme was well executed and
that the ambience and logistics were par
excellent. They were very impressed by
the team work of CSIR-SERC.

Advanced course on Recent Advances in Concrete Technology & Durability
of Concrete Structures
An advanced course on Recent Advances
in Concrete Technology & Durability of
Concrete Structures (RACT & DCS 2019),
as a part of CSIR Integrated Skill Initiative
was organized during 21-23 August 2019,
at CSIR-SERC.
Around eighteen participants attended
the course. The lecture topics included:
durability of reinforced concrete, corrosion
assessment,
geopolymer
concrete,

ultra-high performance concrete, selfcompacting concrete, eco-friendliness of
concrete, advanced NDT, structural health
monitoring, advancements in concrete
technology, repair and rehabilitation of
concrete structures, nanotechnology
for cementitious composites, field
experience and problems during concrete
construction and 3D printing of concrete.
The course was highly successful and was
well received by all the participants.

Advanced course on A Perspective into Indian Codes of Practice for
Reinforced Concrete and Pre-stressed Concrete Structures
An advanced course on A Perspective into
Indian Codes of Practice for Reinforced
Concrete and Pre-stressed Concrete
Structures (InCoRP-2019), as a part of CSIR
Integrated Skill Initiative was organized
during 18-20 September 2019, at CSIRSERC.
Around thirty one engineers from
government and private sector and
industry attended the course. The faculty
were from CSIR-SERC and the lecture
topics included: evolution of the codes for
design of concrete structures, insight into
the codal provisions for design of plain
and reinforced concrete, design loads and
safety factors, codal Provisions pertaining
to the design of normal and high strength
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concrete mixes, criteria for earthquake
resistant design of structures, ductile
detailing of reinforced concrete structures
subjected to seismic forces, design
provisions for wind load assessment on
structures, codal provisions for long term
performance of concrete, provisions
for analysis, design and performance
evaluation of bridge structures, seismic
evaluation and strengthening of concrete
structures, test methods for strength
and durability of concrete, design codal
provisions for prestressed concrete
structures and blast resistant design of
structures.

course content was extremely good and
informative.

The course was well received by all
the participants who opined that the
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Events

78th Foundation Day of CSIR and Open Day observed on the occasion
The 78th foundation day of CSIR, was
celebrated with great enthusiasm on 26 and
27 September 2019. Open Day was observed
on the occasion of the 78th Foundation Day
celebrations of CSIR, on 26 September 2019,
at CSIR Campus, by CSIR-SERC and CSIR
Madras Complex (CMC) comprising the
regional units of CSIR-CECRI, CSIR-CEERI,
CSIR-CSIO, CSIR-NEERI and CSIR-NML.
All laboratories in the CSIR Campus were kept
open for the general public between 9.30
am and 4 pm. Elaborate arrangements were
made to receive the visitors. Technologies,
products and state-of-the-art facilities
were showcased and demonstrated for the
benefit of the visitors. Around 6000 visitors
including school and college students,
teachers, professionals from the industry,
entrepreneurs and general public visited the
campus with great enthusiasm. They had
first-hand glimpse of multifarious and multidiscipline R&D programmes currently going
on in the laboratories and the technologies
developed.

Indian Statistical Institute, Kolkata and INSA
Distinguished Professor Chair was the chief
guest of the function. Dr. K Balaraman,
Director General, National Institute of Wind
Energy, Chennai, was the guest of honour.
In his welcome address, Prof. Kapuria
mentioned, in brief, about the contributions
and significant achievements of CSIR and
the pivotal role played by it in shaping
the growth of science and technology
in the country, since its inception on 26
September 1942. He also highlighted
the activities and achievements of CSIRSERC in the last one year including the
development of promising technologies
and the overwhelming response received
by these technologies from the stakeholders
and the industry; contributions of CSIRSERC in projects of national importance
such as testing of fuel drop tank of Tejas and
structural integrity assessment of Pamban
railway bridge; impressive ECF generation;
major infrastructure projects bagged
by CSIR-SERC; student-scientist connect
programmes organized by CSIR-SERC, etc.
Dr. Balaraman delivered a special lecture on
Future Energy Transition. He spoke about
the Indian energy scenario at present, how
it will look like in the year 2040, energy
demands of various countries, and the role
and scope of renewable energy at present
and in future.

Special lecture by Dr. Balaraman

Visitors during Open Day 2019
The foundation day function was held
on 27 September 2019 and was presided
over by Prof. Santosh Kapuria, Director,
CSIR-SERC and Coordinating Director,
CMC. Padma Shri Prof. Sankar Kumar Pal,
Distinguished Scientist and Former Director,
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The chief guest Prof. Pal delivered the
foundation day lecture on Granular Mining,
Uncertainty Modelling and Data Science:
Concepts, Applications and Challenges. In his
address, Prof. Pal made a very lucid discourse
on Granular computing: relevance to data
mining, Generalized rough sets and entropy,
Video processing: object extraction and
tracking, Bioinformatics: miRNA selection,
Challenging issues: big data analytics, deep
learning, perception granule and evolution
of data science. He illustrated some of

these complex concepts through simple
examples, which would be beneficial for
applying this emerging knowledge domain
into the various engineering applications
including structural engineering.

Foundation day lecture by Prof. Pal
Every year, Dr. M. Ramaiah Prize is presented
for the best technical papers published by
the scientists of CSIR-SERC. For the year 20182019, one paper was selected as best paper
and two papers were chosen for certificate
of merit. The chief guest presented the Dr.
M. Ramaiah Prize and certificate of merit
to the authors of the papers selected. As a
part of the function, Director, CSIR-SERC and
Coordinating Director, CMC, honoured the
employees of CSIR-SERC and CMC, who have
superannuated during the past one year.
The employees who have completed 25
years of service in CSIR were also felicitated.
Cash and studentship awards were also
presented to the wards of the employees
of CSIR-SERC and CMC for their meritorious
educational and sports achievements.

As always, an inter-school quiz programme,
Eureka, and CSIR open day science
competitions for the wards of employees of
CSIR-SERC and CMC are organized. Eureka
2019 was organized on 20 September
2019; 25 schools from in and around
Chennai participated in the event. CSIR
open day science competition was held
on 8 September 2019 at the CSIR campus
and more than 100 students participated.
Prizes were distributed for the winners of
the competitions on 27 September 2019,
during the foundation day function by Prof.
Santosh Kapuria.
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Technology showcase
CSIR-SERC participated in the Eighth Bhopal Vigyan Mela 2019, jointly organized
by Vigyan Bharti and CSIR-Advanced Materials and Processes Research Institute
(AMPRI), at BHEL Grounds, Bhopal, during 13-16 September 2019. The four day fair
witnessed knowledge and fun activities such as display of science and technology
models, science quiz, scientific seminars, and screening of science films, science
drama, debate, student-scientists interaction, skill workshops, award ceremony and
cultural programmes.
Hon’ble Shri Lalji Tondon, Governor of Madhya Pradesh, Hon’ble Shri P C Sharma,
Minister of Science and Technology, Govt. of Madhya Pradesh, and Dr. Shekhar C
Mande, Director General, CSIR, graced the inaugural ceremony with their presence.
More than 100 stalls by government and non-government departments participated
in the fair and CSIR-SERC secured second position in the expo.

Visits

Meet with the official from AGNIi
Shri Raghav Arora, Investment Specialist,
from Accelerating Growth of New India’s
Innovations (AGNIi) - a national initiative
of the Govt. of India, visited CSIR-SERC on
1 July 2019 to have discussions related to
the promotion of technologies developed
by CSIR-SERC. Prof. Santosh Kapuria,
Director, CSIR-SERC, welcomed the visiting
official.
A team of scientists consisting of Heads
of Laboratories, Technology Innovators,
Advisor (M), and Head, BKMD attended
the meeting. A detailed presentation
on CSIR-SERC (Charter, Vision and Policy
Document 2016, major thrust areas,
unique facilities, significant achievements)
and on the technologies developed by
CSIR-SERC (technical details, significance
of the technology and technology
transfers already made) was made by Dr.
J Rajasankar, Chairman, Knowledge-based
Industry Interaction Cell (KIIC), CSIR-SERC.
A presentation on knowledge based
services of national relevance provided by

CSIR-SERC was given by Dr. P. Harikrishna,
Member, KIIC. Director, CSIR-SERC, sought
the assistance of AGNIi in promoting the
technologies developed and services
provided by CSIR-SERC.

Shri Raghav Arora, made a short
presentation on Invest India and AGNIi
initiatives. He spoke about the vision,
mission and core mandate of Invest India
and AGNIi initiatives, services offered by
them, stakeholders involved, initiatives
and work done by them, recent successes,
FDI generated since 2014, country desks,
India investment grid and Start-up India
initiatives, etc. He also spoke in detail
about the services provided by AGNIi

for both the innovator and buyer. He
informed that AGNIi has a repository of
technologies that connects the industry
to concerned departments.
Shri Arora also mentioned that as the
next step to this meeting, information on
the technologies developed and services
provided by CSIR-SERC will be collected
in a standard format, which will be shared
with the industry to facilitate interactions
and collaborations. Director, CSIR-SERC in
his concluding remarks hailed the Invest
India and AGNIi initiatives and called for
the proactive engagement of stakeholders
involved at the earliest possible time.

4

Other Visits
• Prof. Ashutosh Bagchi, Concordia University, Canada, visited CSIR-SERC on 2 August 2019 and delivered special lecture on
Vibration-based structural health monitoring of buildings and infrastructure
• Around 218 civil engineering and architectural students visited the CSIR-SERC campus on industrial visit during JulySeptember 2019
• Around 20 school students from Middle East Countries selected as a part of Sastrayaan-2019, organised by Science India
Forum – Bahrain, visited CSIR-SERC, during August 2019
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Invited lectures
• Shri N.G. Baghavan, Senior Principal
Scientist, delivered an invited lecture
titled SERCular housing technology at
Asia-Pacific Housing Forum 7, organized
by Habitat for Humanity India, New
Delhi, during 18-19 July 2019
• Dr. M.B. Anoop, Senior Principal Scientist,
delivered an invited lecture on the theme
Light weight construction materials &
technologies, at the joint workshop on
Indo-German Collaboration in Research
and Innovation Towards Leapfrogging
in Frontier Technologies, organzied at
CSIR-CBRI, Roorkee, during 29-30 July
2019 and at India Habitat Centre, New
Delhi, during 31 July-1 August 2019
• Dr. Smitha Gopinath, Senior Scientist,
delivered an invited lecture on the
themes Energy efficient buildings,
Geopolymerization and Disaster resilient
buildings, at the joint workshop on
Indo-German Collaboration in Research

and Innovation Towards Leapfrogging
in Frontier Technologies, organzied at
CSIR-CBRI, Roorkee, during 29-30 July
2019 and at India Habitat Centre, New
Delhi, during 31 July-1 August 2019
• Shri N.G. Baghavan, Senior Principal
Scientist, delivered an invited lectures
titled Positive character development
for successful engineering careers and
Expertise and technologies of CSIRSERC, at the Induction Programme for
B.Tech Students – 2019, organzied at NIT
Sikkim, during 7-8 August 2019
• Shri M. Dulipkumar, Controller of Stores
and Purchase, delivered an invited
lecture titled Inventory management in
CSIR-Structural Engineering Research
Centre, Chennai at the Training
Programme on Inventory Management,
Indian Audit and Accounts Department,
Chennai, on 21 August 2019

• Dr. Mymoon Moghul, Senior Technical
Officer (2), delivered an invited lecture
titled What’s in a name? Time to
reflect. reconnect. rise, at the two-day
symposium on DeLibEraTe – Decoding
Library & Information Professionals
Erudition and Tenacity, organized at
Department of Library and Information
Science, University of Madras, Chennai,
on 13 September 2019
• Dr. K. Balaji Rao, Chief Scientist and
Advisor
(Management),
delivered
an invited lecture titled Anomalous
diffusion of chlorides into concrete –
service life design at the international
conference on Innovative Trends
in Civil Engineering for Sustainable
Development (ITCSD-2019), organized
at NIT Warangal, on 14 September 2019

Honours, awards & recognitions
• Prof. Santosh Kapuria, Director, CSIRSERC was elected as the Member of
Board of Governors of Construction
Industry Development Council (CIDC)
for 2019–2021
• Dr. N. Anandavalli, Senior Principal
Scientist, was elected as the Member
of Senate of Bharathidasan University,
Tiruchirapalli
• Dr. Prabhat Ranjan Prem, Senior
Scientist, received the ICI Best Ph.D.

Thesis in Concrete Award–2019 for his
Ph.D. thesis titled Performance of UHPC
Strengthened Reinforced Concrete
Members under Flexure, from Indian
Concrete Institute at their annual
awards function held at New Delhi on 20
September 2019

Bhawan, New Delhi, during the CSIR
Foundation Day 2019 function held on
26 September 2019

• Dr. Prabhat Ranjan Prem, Senior
Scientist, received the prestigious CSIR
- Young Scientist Award in Engineering
Sciences for the year 2019, at Vigyan
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Paper publications
• SCI Journals - 10
• Reputed Indian Journals - 2

The Director, CSIR – Structural Engineering Research Centre
CSIR Campus, Taramani, Chennai.
Tel: 91-44-22549201; E-mail: director@serc.res.in;
https://serc.res.in
https://www.facebook.com/csirserc
https://twitter.com/csir_serc

