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Namaskar!

Established in 1965, CSIR - Structural Engineering Research Centre is one 
of the national laboratories and is an institution acting as clearing house of 
latest knowledge in the discipline Structural Engineering. CSIR-SERC has laid 
its foundation strong on addressing the needs of the industry and society at 
large. It has excellent state-of-the-art facilities to carry out experimental as 
well as numerical investigations in various areas of structural engineering.

I deem it a pleasure to present the Annual Report 2020-2021 of CSIR-SERC. 
This year had been indeed unprecedented with the entire world affected 
by the pandemic due to Covid19. While the country has been grappling 
with the pandemic, CSIR under the able guidance and leadership of  
Dr. Shekhar C Mande, Director General has been a front-runner in the 
combat against the pandemic through its various technological solutions.

At CSIR-SERC, 2020-2021 was a year of new challenges, productivity, research break throughs; of special moments 
and routine work of individuals and team efforts; of commitments and expectations. Pandemic could in no way 
remain a hurdle for progressive growth of the organization, due to the strength of the mind and perseverance of 
our scientists. Due to pandemic, there was a demand for indigenous solutions and scientists were able to reposition 
themselves to address the needs of the society. I am happy and proud of my people that CSIR-SERC could progress 
because of their readiness to adapt to the new-normal in a very short time. I am happy to recapitulate some of the 
research activities and other programmes that were undertaken during the last year.

After successful completion of 3 Mission Mode and 7 other projects by March 2020, research activities of CSIR-SERC 
during the year started with a number of new research projects. These projects are belonging to the four thrust areas 
of the centre, namely, Structural Health Monitoring & Life extension, Disaster Mitigation, Advanced Materials for 
Sustainable Structures and Special & Multifunctional Structures. These projects are well defined with SMART goals. 
The external cash flow receipt of about rupees thirteen crores has been recorded through contract R&D, consultancy 
assignments and technical services.

CSIR-SERC has also made conscious effort towards connecting with industry through 10 stakeholders meeting 
conducted successfully through virtual mode with overwhelming participation from Industry, Academia and 
Research.

The Hon’ble Prime Minister of India, Shri Narendra Modi has initiated organizing brainstorming sessions on emerging 
areas of science and technology involving the national and international experts so as to develop futuristic research 
agenda to become a global leader in identified areas. The first brainstorming under this initiative was organized 
jointly by CSIR-Structural Engineering Research Centre (CSIR-SERC), Chennai and CSIR-Human Resource Development 
Centre (CSIR-HRDC), Ghaziabad on Structural Health Monitoring (SHM) of Built-Up and Industrial Infrastructure. It 
was a historical pan CSIR event, where the SHM experts from around the world actively deliberated.

A Global Summit of NRI Researchers called Vaishvik Bhartiya Vaigyanik (VAIBHAV) Summit (Virtual) was organized 
by the Government of India from 3rd October to 25th October 2020 through the webinar. CSIR-SERC, Chennai 
championed one of the sessions in the VAIBHAV Summit on the topic of ‘Sustainable Road Infrastructure’ as part 
of the ‘Resource Conservation’ under the ‘Environmental Sciences’ vertical. CSIR-SERC has championed the session 
under the said vertical entitled “Strategies for sustainable road infrastructure - interventions through new materials 
and monitoring techniques”.

As a part of India International Science Festival (IISF-2020), Vigyan Yatra cum curtain raiser event of CSIR-SERC was 
organized through online mode.
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CSIR-SERC was able to overcome the challenges of skill development programmes during this pandemic, through the 
successful conduct of 14 online advanced courses and 6 webinars. A first-of-its kind programme, in this regard, is the 
CSIR-Summer Research Training Program 2020 (CSIR-SRTP 2020) organized by CSIR for the benefit of undergraduate 
and post graduate students and teacher of various colleges across the country. CSIR-SERC had organized this program 
between 17th July 2020 and 31st August 2020. The Prof. G.S. Ramaswamy Summer Internship Program in honour of 
our founding Director was offered online this year to 10 students.

Towards nation building activities, CSIR-SERC through Jigyasa Student Scientist Connect programme had conducted 
six programmes online to kindle the scientific temper in the young minds in addition to online competitions SCIFIC 
and TECHNOVATION. In connection with Vigyan Manthan Yatra – 2020, Madhya Pradesh Council of Science and 
Technology visited CSIR-SERC virutally on 18th January 2021.

A number of technologies developed by CSIR-SERC are available for industrial utilization, the details of technologies 
transferred during this period are enumerated in this report. Dr. Harsh Vardhan, Hon’ble Minister for Science & 
Technology, Earth Sciences and Health & Family Welfare, inaugurated a 10-bed makeshift COVID-19 hospital and 
prefabricated isolation centre, constructed using CSIR-SERC technologies, at the 4th Battalion Centre of the National 
Disaster Relief Force (NDRF) in Arakkonam near Chennai. CSIR-SERC accepting the request of CSIR-CLRI constructed 
six toilet units, using CSIR-SERC technology ‘Thin Precast Concrete Segmental Panels’ in the CSIR-CLRI staff quarters 
in order to meet the needs of daily / temporary visitors to CSIR-CLRI.

CSIR-SERC has transferred the technology on “Portable Lightweight Foldable Module for Make-shift Hospitals 
and Other Needs (Poli-Tal (M))” to M/s. Larsen & Toubro, Mumbai and M/s. Pressmach Infrastructure Pvt. Ltd. An 
indigenous technology was developed for quick retrieval of the collapsed TL towers, known as Emergency Retrieval 
System (ERS), which was transferred to M/s. Advait Infratech, Ahmedabad.

Memorandum of Understanding (MoU) was entered into between CSIR-SERC, Chennai, and Bhabha Atomic Research 
Centre, Mumbai. Umbrella Memorandum of Understanding was entered into between CSIR-SERC, Chennai, and the 
East Central Railway, Dhanbad. A Non-disclosure Agreement concerning the disclosure of confidential information 
with regard to “Portable and Lightweight Modular Transit Hospital Structure (Poli-Tal-M) Technology” was signed 
between CSIR-SERC and M/s. Larsen & Toubro Ltd. A Non-disclosure Agreement in connection with “COVID-19 
Make-shift Hospital Facilities using Lightweight Structural Technology as developed by CSIR Laboratories” was signed 
between CSIR-SERC and M/s. Larsen & Toubro Ltd. A Non-disclosure Agreement titled “Developing a Relationship 
towards Technology/system Development in the Area - Sensor & Solution Development & Analysis for Structural 
Health Monitoring” was signed between CSIR-SERC and M/s. Honeywell Automation India Ltd., Pune. A Non-
disclosure Agreement titled “Design Approval/Vetting and Design Checking/Analysis of Transmission Line Towers 
including Foundation for Different Soil Conditions” was signed between CSIR-SERC and M/s. InDriya Power Ltd., 
Mumbai.

Cooperation Agreement for Indo-Germany Collaborative project “Clean Water” titled “Modular Lightweight 
Wastewater Treatment Units made with TRC for Rural and Periurban Dwellings” was entered into by (a) CSIR-SERC, 
(b) M/s. RWTH Aachen University (KoRl, Aachen, Germany, (c) Indian Institute of Technology Madras, Chennai, (d) 
M/s. Raina Industries Pvt. Ltd., Mumbai, and (e) M/s. Betonwerk Hentzscheil GmbH, Elsterwerda, Germany.

I would be remiss if I do not acknowledge the unflinching support of members of Research Council and Management 
Council of CSIR-SERC, and DG, CSIR in reaching our set targets. The support received from our various stakeholders 
including international bodies are duly acknowledged. The untiring efforts of the staff ensured CSIR-SERC to achieve 
its set targets and progress with momentum during the challenging year 2020-2021.

I express my best wishes for unparalled success to my people. I wish CSIR-SERC will not only enhance its existing 
activities but also introduce novel initiatives towards betterment of the nation and reach its pinnacle in the near 
future.

N. Anandavalli
Director, CSIR-SERC, Chennai
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FAR-SIGHTED

TO ACHIEVE



CsIR-sERC  ChENNAI  9

GENERIC INFORMATION
CsIR-sERC VIsION sTATEMENT

VISI
ONTo be a global leader in structural 

engineering by excelling in research in 
frontier   and  cutting  edge  areas,  and 
by developing competitive technologies 
by embracing innovative inter- and 
trans- disciplinary approaches for the 
benefit of society and industry



SINGLE-MINDED

MISSION
TO LEAD INDIA TO PROGRESS
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MIS
SIO

N• To pursue and excel in research in frontier/ 
cutting edge areas of structural 
engineering and to create niche areas

• To emerge as the most preferred resource 
centre for industry for solving new 
challenges in structures of different sizes, 
shapes, geometry and purpose of use

• To develop and transfer sustainable 
technologies addressing societal needs

• To be a preferred knowledge centre for 
providing structural engineering solutions 
for pre- and post-disaster needs



PUTTING

PEOPLE
AT THE FOREFRONT
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sTAFF ON ThE ROlls (As ON MARCh 31, 2021) GENERIC INFORMATION
CsIR-sERC pERsONNEl

Director
Prof. Santosh Kapuria, B.C.E. (Civil), M.E. (Struct.), Ph.D
 (till December 2020)
Dr K. Ramanjaneyulu, B.Tech. (Civil), M.E. (Struct.), Ph.D

Advisor (M)
K. Balaji Rao, B.Tech. (Civil), M.E. (Struct.), Ph.D
 (till June 2020)
H. Bhajantri Bharatkumar, B.E. (Civil), M.Tech. (Marine 
 Struct.), Ph.D

chief ScieNtiSt
J. Rajasankar, B.E. (Civil), M.Tech. (Struct.), Ph.D
K. Rama Raju, B.Tech. (Civil), M.Tech. (Struct.), Ph.D
 (till August 2020)
P. Gandhi, B.E. (Civil), M.Sc. (Engg.) (Struct.)
G.S. Palani, B.E. (Civil), M.E. (Struct.), Ph.D
K. Sathish Kumar, B.E. (Civil), M.E. (Struct.), Ph.D
P. Harikrishna, B.E. (Civil), M.E. (Struct.), Ph.D
S. Parivallal, B.E. (Civil), M.E. (Struct.), Ph.D
J. Prabakar, B.E. (Civil), M.Tech. (Found. Engg.), Ph.D
P. Srinivasan, B.E. (Civil), M.E. (Struct.), Ph.D

SeNior PriNciPAl ScieNtiSt
N.G. Bhagavan, B.Tech. (Civil), M.Tech. (Ocean Engg.)
C.K. Madheswaran, B.E. (Civil), M.Tech. (Ocean Engg.), Ph.D
S.G.N. Murthy, M.Sc. (Elec.)
S. Saibabu, B.E. (Civil), M.Tech. (Struct.), Ph.D
K. Kesavan, B.E. (Civil), M.Tech. (Civil), Ph.D
N. Prasad Rao, D.C.E., B.E., M.Tech (Civil), Ph.D
V. Srinivas, B.Tech. (Civil), M.E. (Civil), Ph.D
S. Bhaskar, B.E. (Civil), M.Tech. (Struct.), Ph.D
N. Anandavalli, B.E. (Civil), M.E. (Struct.), Ph.D
M.B. Anoop, B.Tech (Engg), M.E. (Struct.), Ph.D
A. Ramachandra Murthy, B.Tech (Civil), M.E. (Struct), Ph.D 
Saptarshi Sasmal, B.E. (Civil), M.E. (Civil), Ph.D
G. Ramesh Babu, B.Tech. (Civil) M.Tech. (Civil)
R. Sreekala, B.Tech. (Civil), M.Tech. (Struct.)
P. Kamatchi, B.E. (Civil), M.E. (Struct.), Ph.D
S. Maheswaran, M.Sc. (Phys.), PGDCA, PG Dip. in 
 Management, M.B.A., Ph.D
Rajendra P. Rokade, D.C.E, B.E., M.E. (Civil),Ph.D
R. Ramesh Kumar, M.Sc. (Agri.)
D.M. Pugazhendi, Dip. (Civil Engg), B.E. (Civil.), M.E. (Struct.)

PriNciPAl ScieNtiSt
M.D. Raghunathan, B.E. (Civil), M.Tech. (Indl. Struct.)
A. Abraham, B.E. (Civil), M.E (Struct.), Ph.D
Amar Prakash, DCE, B.Sc. (Engg.), M.E. (Earthquake Engg.), 
Ph.D
C. Kumarasekar, B.E. (Electronics), M.E. (Control & Instru.)
Srinivasan, B.E. (Civil), M.E. (Urban Engg.)
R. Manisekar, B.E. (Civil), M.E. (Struct.), Ph.D

Smitha Gopinath, B.Tech. (Civil), M.E. (Struct.), Ph.D
K. Sivasubramanian, B.Tech. (Civil), M.E. (Struct.), Ph.D
P.S. Ambily, B.Tech. (Civil), M.Tech. (Struct.), Ph.D
V. Marimuthu, B.E. (Civil), M.E. (Struct.), Ph.D
S. Vishnuvardhan, B.E. (Civil), M.E. (Civil), Ph.D
K. Lakshmi, B.E. (Civil), M.E. (Struct.), Ph.D
R. Balagopal, B.E. (Civil), M.E. (Struct.), Ph.D
P. Prabha, B.E. (Civil), M.E. (Struct.), Ph.D
M. Saravanan, B.E. (Civil), M.E. (Struct.), Ph.D
R. Srinivasa Babu, B.Tech (Civil), M.Tech (Computer Aided 
 Struct. Engg), Ph.D
B. Arun Sundaram, B.E. (Civil), M.E. (Struct.), Ph.D

SeNior ScieNtiSt
A. Cinitha, B.Tech. (Civil), M.Tech. (Civil), Ph.D
V. Rameshkumar, B.E. (Civil), M.Tech. (Civil)
A.K. Farvaze Ahmed, B.E. (Civil), M.Tech. (Civil)
S. Sundar Kumar, B.E. (Civil), M.Tech. (CAD of Struct.), Ph.D
G. Venkata Rama Rao, B.Tech. (Civil), M.E. (Civil), Ph.D 
Mohit Verma, B.E. (Civil), M.Tech. (Engg. of Struct.), Ph.D
C. Bharathi Priya, B.E. (Civil), M.Tech. (Engg. of Struct.), 
 Ph.D
S.R. Balasubramanian, D.C.E, B.E. (Civil), M.E. (Struct.), Ph.D
S. Chitra Ganapathi, B.E. (Civil), M.E. (Civil)
T. Hemalatha, B.E. (Civil), M.Tech. (Struct), Ph.D
M. Saravanan, D.C.E, B.E. (Civil), M.E. (Struct)
Vimal Mohan, B.E. (Civil), M.Tech. (CADS)
A. Kanchana Devi, B.E. (Civil), M.E. (Struct), Ph.D
K.N. Lakshmikandhan, B.E. (Civil), M.E. (Struct.), Ph.D
M. Keerthana, B.E. (Civil), M.Tech. (Engg. of Struct.), Ph.D
B. Nawal Kishore, B.E. (Civil), M.Tech. (Engg. of Struct.), Ph.D
G. Ramesh, D.C.E, B.E. (Civil)
B.S. Sindu, B.Tech. (Civil), M.Tech. (Engg. of Struct.), Ph.D 
Prabhat Ranjan Prem, B.Tech. (Civil), M.Tech. (Engg. of
 Struct.), Ph.D
V. Bhashya, B.Tech. (Civil), M.E. (Civil) ,Ph.D
M. Surendran, B.E. (Civil), M.Tech. (Engg. of Struct.),Ph.D
K. Saravana Kumar, B.E. (Civil), M.E. (Struct.)
G.S. Vijaya Bhaskara, B.E. (Civil), M.E. (Civil)

ScieNtiSt
J. Prawin, B.E. (Civil), M.Tech. (Engg. of Struct.), Ph.D
A. Thirumalai Selvi, B.E. (Civil), M.Tech. (Engg. of Struct.), 
 Ph.D
Smriti Raj, B.E. (Civil), M.Tech. (Engg. of Struct.), Ph.D 
Abhishek Kumar, B.E. (Civil), M.Tech. (Engg. of Struct.)
M. Kannusamy, B.E. (Civil), M.E. (Struct.)
E. Ashok Kumar, B.E. (Civil), M.E. (Struct.)
Shyamal Guchhait, B.E. (Civil), M.Tech (Struct. Dynamics), 
 Ph.D (till 17th July 2020)
Subhajit Das, B.E. (Civil), M.E. (Struct. Engg.)
N. Manoj Kumar, B.Tech (Civil), M.Tech (Struct. Dynamics)
N. Ramya, B.Tech (Civil), M.Tech (Offshore Structures)
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Nitin Khandelwal, B.Tech (Mech.) M.Tech (Applied Mechanics)
J. Chintaiah Sunil, B.E. (Civil), M.Tech (Civil)
A. Subbulakshmi, B.E. (Civil), M.Tech (Struct. Engg.), Ph.D
K. Senthil Kumar, B.E. (Civil), M.E. (Struct. Engg.), Ph.D, 
 Post Doc.
J. Venkatesan, B.E (Civil), M.Tech (Engg. Infrastructre & 
 Disaster Mgmt.), Ph.D

PriNciPAl techNicAl officer

R.D. Sathish Kumar, B.Sc., P.G.D.L.I.S, M.L.I.S.
M. Venkatesan, B.Sc., M.C.A
M. Murugesan, Dip. (Electronics), B.E. (ECE), Dip. (Medical 
 Equipment Tech.), M.B.A
G. Muthuramalingam, D.E. & E.E., B.E., M.Tech. (E.E)
M. Jeyapaul, D.C.E., D.C.T., B.E. (Civil)
G. Jayaraman, B.E. (Elect.)
M. Kumarappan, B.E. (Civil)
Rajiv Khanna, Dip. (Instrument Tech) (till December 2020)
K. Sasikala, B.Sc., D.A.C.P, D.C.O, M.C.A, M.B.A, Ph.D
R. Amourdhavally, M.Sc., M.B.A., PGHRD
 (till September 2020)
A. Sundaramoorthi, M.Sc. (till January 2021)
M. Annaselvi, B.Sc., M.C.A.
Chitra Sankaran, B.Sc., M.C.A.

sr. superintending engineer (electricAl)

D.J. Ravichandran, D.E.E. ( till April 2020)

sr. superintending engineer (civil)

R. Chandrasekar, DCE, B.E. (Civil Engg.)

SeNior techNicAl officer (3)

S. Srinivasan, D.E.C.E.
S. Vijayalakshmi, M.Sc. (Maths), M.S. (Software 
 Systems), Ph.D
S. Kanniah Sah, D.M.E
Mymoon Moghul, B.Sc., B.L.I.S., M.L.I.S, M.A., Ph.D
 (Lib. & Info. Science)
K. Sankaranarayanan, AMIE
E. Parthiban, Dip. in Hotel Management and Catering

senior technicAl officer (2)
V. Muthalagan, D.E.E.
J. Prakashvel, B.E. (Civil), M.S. (by Research)
S. Harishkumaran, B.E. (ECE), M.E(EST)
S. Muraleeswaran, D.M.E, B.E.(Mech.)
E. Kanmani, B.E. (Elec. & Inst.)

senior technicAl officer (1)
P. Vasudevan, B.E. (E.C.E), M.E (Applied Electronics)
R. Lakshmi Poorna, B.Sc., M.A. (J&MC), M.A. (Pol. Sc.),
 M.S., B.L.I.S.

T. Soniya, B.E. (Comp. Sc.)
M. Vinoth Kumar, B.E., M.E (SE)
P. Subbash, B.Tech (E & I)

AssistAnt eXecutive engineer (electricAl)
K. Kumaran, D.E.E.E.

techNicAl officer
G.V. Ananthakrishnan, D.C.E.
E. Surya, D.C.E, B.E. (Comp.Sc.)
Viswanatha Manikandan, D.C.E.
G. Lakshmikanth, D.M.E., B.E. (Mech.)

techNicAl ASSiStANt
Sadhiq Shaik, B.Tech.
M. Elamaran, Diploma (EEE), B.E.

senior techniciAn (3)
R. Latha Balasundar, D.C.E.
D. Deivaraj, I.T.I, D.E.C.E.
A. Kannan, D.M.E.
R. Sriraman, D.M.E.
P. Sulochana, D.C.E.

senior techniciAn (2)
G. Ponnan, D.M.E.
R. Viswanathan, I.T.I.
K. Elumalai, I.T.I.
N. Chenguttuvan, I.T.I.
M.A. Swaminathan, I.T.I.
E. Vijayakumar, I.T.I.
J. Rajalakshmi, M.Com. Craft Certificate
S. Srinivasan, B.Sc.

senior techniciAn (1)
N. Bhaskaran, H.SC., I.R.T.
V. Krishnan, I.T.I.

techniciAn (2)
R. Rajesh, D.M.E.
G. Poovendan, I.T.I.
S. Bala Murugan, D.E.E.E, B. Tech.
K. Srinivasan, I.T.I.

techniciAn (1)
T. Sathishkumar, I.T.I, B.A.
S. Vimala, I.T.I, D.C.E.
A. Karunakaran, I.T.I.
S. Muthuraj, I.T.I.
K. Savitha, I.T.I.
M. Karunamoorthi, I.T.I.
N. Syed Ibrahim, I.T.I.
V. Mahendran, I.T.I, D.C.E.
S. Balakrishnan, I.T.I.
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lAborAtory ASSiStANt
M. Sankaran, M.A. (till June 2020)
R. Venkatachalam, IX Std. (till May 2020)
P. Rani, X Std.

lAborAtory AttendAnt (2)
E. Mani, VIII Std. (till 3rd July 2020)
B. Punitha, V Std.
S. Eswaran, X Std.

controller of AdMinistrAtion
K.M. Sridhar, B.Sc. Agri., M.Sc. (Biotech)

section officer (generAl)
Sudha Nair, B.Com.

AssistAnt section officer (MAcp)
R. Nageswara Rao, B.Com. (till November 2020)
M. Chitra, B.Sc., PG Dip. Comp. Prog. & Sys. Anal.
K. Kuppan, M.Com.
Kalpana Chandrasekar, B.A.
A. Srinivasa Rao, B.Com.
K. Nagajothi, H.S.C

ASSiStANt SectioN officer 
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

WP1: Review of existing offshore 
renewable energy systems 
- International status, and 
identification/development of 
suitable systems for Indian offshore

Based on the critical review of the 
literature, Floating Offshore Wind 
Turbines (FOWT) and Floating Offshore 
Solar Farms (FOSF) are most promising 
offshore renewable energy systems. 
Based on the foundation types, FOWT 
is classified into three types: spar-
buoy, semi-submersible and tension 
leg platform. Features of the three 
types were studied in detail to identify 
a suitable foundation type for Indian 
offshore. Various FOWT concepts 
were reviewed critically for arriving at 
the wind turbine capacity for which 
the current development is proposed 
for. Capacity of the first floating wind 
turbine was about 2 MW. With reference 
to Floating Offshore Solar Farms, most 
of the literature available is towards 
installations in inland water bodies, such 
as reservoirs, lakes etc. FOSF is found to 
be emerging technology. First FOSFT 
installed is of 8.5 kW capacity modular 
type of solar farm in Dutch North Sea. 

With reference to location, preliminary 
bathemetric data was analysed and 
two different locations are found to 
be highly suitable. One is near Gujarat 
coast, while the other locations is in 
Tamilnadu coast.

WP2: Evaluation of wind loads on 
different types of offshore Renewable 
Energy (RE) support structures

Based on the review of literature on 
wind loads on different types of offshore 
RE support structures, it is found that 
the platform surge and pitch response 
to irregular waves is different when 
the turbine is operating or not and 
the response changes when different 
operating points are considered. These 
differences are attributed to the loads 
developed by the wind turbine. Further, 
studies on simulation of 6-DoF motions 
are observed to be very limited in 
literature. Wind tunnel investigations 
on wind effects on floating type 
offshore solar PV arrays are observed 
scanty. Hence the research towards this 
aspect is observed to be at its infancy 
stage at both international/national 
level. In this regard, CFD simulations 
have been carried out on solar PV panel 
models under terrains corresponding 
to different open sea conditions to 
evaluate mean wind force coefficients 
(Fig. 1).

WP3: Evaluation of wave loads, hydro-
dynamic loads and environmental 
loads on RE structures/structural 
components

Numerical validation studies on arriving 
at the wave loads for Floating Offshore 
Wind Turbine structures were presented. 
Details of NREL 5 MW wind turbine 
and OC4 DeepCwind Semisubmersible 
(Fig. 2) for supporting the NREL 5 MW 
wind turbine were considered for the 
validation of the numerical simulations 
for the floating offshore wind turbine. 

Engineering of large floating offshore structures and 
systems for renewable energy farming
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Wave forces obtained from the 
numerical simulation for six DOF (i.e., 
surge, sway, heave, roll, pitch and 
yaw) were compared with the existing 
literature results (Figs. 3 & 4). The wave 
loads and the hydrodynamic responses 
of the FOWT were also determined by 
using a hybrid method. The mooring 
system equations were solved using 
a quasi-static model considering a 
lumped mass approach. Environmental 
degradation studies on Floating Offshore 
Wind Turbine structures were also 
carried out (Fig. 5). The properties of 
epoxy polymers and its environmental 
degradation mechanisms were studied 
from the fundamental level.

WP4: Computational modelling, 
analysis and design of identified 
foundation systems, platform structures 
and supporting structures for offshore 
wind turbine

Review of literature including the 
existing Semi-Submersible (SSB) floating 
platforms and codes of practices has been 
done. The SSB FOWT systems basically 
achieve their stability through columns, 
i.e., pontoons. The entire system is 
anchored to the sea bed through 
catenary mooring lines and suitable 
anchoring mechanism. From the review 
of existing SSB systems, it was found 
that the weight of the steel platform 
alone is in the range 200-500 tons/
MW. The SSBs are shallow draft systems 
and are subjected to complex coupled 
interaction motions due to Forces from 
Wind Turbine, wave forces and motions 
of FOWT systems. Hence, most of the 
studies focus on the global performance 
of SSB through coupled simulations 
considering the above complexities 
thorough frequency domain and time 
domain analyses. Further, open source 
numerical tools and general purpose 
software packages were also identified 
to assess the performance of FOWT 
systems for aerodynamic forces, 

hydrodynamic forces and their coupled 
interactions. From the review of 
international codes of practice, it is also 
noted that three stage approach, such 
as Stage I: Conceptual design; Stage 
II: Basic design and Stage III: Detailed 
design is generally followed for design 
of FOWT systems. It is chosen to adopt 
the codes of practices, such as DNV-OS-
J101-103, Eurocode-3 and IS:800-2007, 
for designing the FOWT systems using 
limit state design philosophy. As per 
DNV-OS-J101, the chosen safety class is 
“normal safety” and the recommended 
target safety level for structural design 
of floating wind turbine structures and 
their station keeping systems is 10-5. 
The limit states such as, ultimate limit 
states, fatigue limit states, accidental 
limit states and serviceability limit 
states as per the code DNV-OS-J103 will 
be considered.

WP5: Computational modelling, 
analysis and design of identified 
platform with mooring and panel 
supporting structures for offshore solar 
farms

The International codes, viz.  ISO 
19900:2019, DNVGL-OS-C101:2015, 
DNVGL:2016, NORSOK N-001:2010, 
providing the essential details of the 
design of floating structures were 
reviewed with a perspective to adopt 
for Indian offshore and with relevance 
to offshore solar farms. In order to 
identify a suitable configuration for the 
Floating Offshore Solar RE Platform, 
a state of art review focused on this 
aspect was carried. Based on the review 
of the literature, platform configuration 
supported on Pontoons is found to be 
promising for FOSF. Feasibility study 
on suitable materials to be used in the 
design of supporting structure and the 
connection strategies to join various 
members was initiated. Numerical 
simulations with open source software 
for offshore structures were carried out 
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with the aim to modify the source to 
solve FOSF related studies.

Essential details on the loads, analysis, 
design and stability requirements 
from the international codes were 
considered. Further, reviews of the 
literature on the existing configurations 
and installations around the globe have 
been summarized with aim to finalise 
the configuration. Peak generation 
factor depends upon the climate of 
the site location. The possible design 
variables, objective function and 
constraints for the optimized design of 
floating solar system were formulated. 
The Floating Offshore Solar Farm FOSF 
is relatively new concept and further 
there is no well established guidelines 
for their design are available.  However, 
there are several studies reported in the 
open literature regarding the floating 
solar farm under calm/still water 
conditions such as pond, reservoirs and 
other large water bodies. A suitable 
floating platform for solar farm in the 
calm water condition reported by in 
literature has been adopted as a trial 
platform, which has been modified 
based on the design requirements 
for the offshore conditions. In order 
to check the structural adequacies of 
the members of unit floating offshore 
platform, a finite element model using 
SAP 2000 software is developed. The FE 
analysis is carried out under the static 
loading conditions i.e., dead loads, live 
load and wind loads. The panels are 
inclined at an angle of 30 degrees to the 
horizontal. Wind loads are evaluated and 
applied on the model for the proposed 
site using Indian code (IS 875: part-3). 
The identified unit platform is capable 
to mount 33 PV panels of size 1966 
mm x 1000 mm, which was estimated 
to produce solar power 10 kW and, 
105 numbers of such unit platforms 
were reported to produce 1 MW solar 
power.  The dimensions of the structural 
members of the identified unit structures 

for FOSF have been arrived based on 
rigid support conditions at the pontoon 
centers. Overall, computational strategy 
for the design of floating offshore solar 
farms for producing 5MW power was 
developed. In order to carryout the 
coupled analysis using medium fidelity 
tools like OpenFOAM the standard 
literature problems are being solved for 
validation purpose. Towards this, free 
decay simulation of i) vertical and ii) 
horizontal cylindrical rigid floating body 
using OpenFOAM was carried out.

WP6: Development of strategies for 
the stabilization and control of Floating 
Offshore Wind Turbines (FOWT)

The vibrations of the FOWT can be 
reduced through damping enhancement 
of the platform with structural 
modifications. The performance of the 
modified platform should be assessed 
in coupled wind-wave environment in 
FAST. The hydrodynamics module of FAST 
takes input (like added mass, damping, 
hydrostatic stiffness and excitation 
forces) which depends on the platform 
configuration. These parameters 
were evaluated using ANSYS-AQWA 
and the results were validated with 
those reported in the literature. The 
vibrations of FOWT can also be reduced 
by addition of supplemental devices. 
The design of these devices is specific to 
the primary structure in which they are 
installed. The tuning of these devices is 
usually carried out using reduced order 
models. Two different reduced order 
models of the FOWT were adopted – 
linear lumped parameter model and 
nonlinear reduced order model. The 
parameters of the reduced order model 
were evaluated using optimization 
based on Levenberg–Marquardt (LM) 
algorithm. The response obtained from 
the reduced order model were found to 
match well with those obtained using 
FAST (Fig. 6).
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WP7: Identification of fatigue critical 
components of different offshore 
RE structures, and fatigue resistant 
design

Review of literature pertaining to 
fatigue damage and life estimation in 
(a) floating offshore support structures, 
(b) tower and turbine components and 
(c) anchoring and mooring systems 
has been carried out and research 
issues have been identified. Review of 
international standards and guidelines 
relevant to the fatigue design of 
Offshore Wind Turbine (OWT) support 
structures and methodologies for 
estimation of fatigue life has been 
carried out.  Review of guidelines for 
fatigue damage estimation and fatigue 
design of mooring systems provided in 
different International standards has 
been carried out. Materials used for 
support structures of wind turbines 
and mooring system of floating 
offshore structures were identified.  
Traditionally, S355 steel conforming to 
EN10025 is the main structural steel 
typically used for wind turbine support 
structures. DNVGL-OS-E302 standard 
recommends use of R3, R3S, R4, R4S to 
R5 grades of steel for mooring chains. 
Stress concentration factors (SCFs) were 
evaluated for a typical 5 MW floating 
wind turbine supporting structure.  The 
SCFs were evaluated by assuming the 
individual joint as T- or Y-joint under 
three different loading conditions, viz, 
axial load, in-plane bending and out-of-
plane bending.

WP8: Development of robust health 
monitoring strategies for floating 
offshore RE structures

State-of-the-art review on health 
monitoring of offshore wind turbine 
structures is carried out. Preliminary 
experimental investigations were 
initiated using distributed fiber optic 
sensors on plate like structures. The 

strain sensors were instrumented on 
a thin plate and it was subjected to 
bending load and strain response was 
measured from the distributed fiber 
optic sensor. Preliminary experimental 
investigations were initiated using 
composite panel of size 500 mm × 
500 mm with 3mm thickness. Two PZT 
patches are bonded into the panel to 
conduct the guided wave propagation 
experimental study and observe velocity 
dispersion characteristics. Further time 
reversal based baseline free algorithm 
is being explored to detect the different 
type of damage in the composite panel. 
A metaheuristic optimization-based 
model updating method is selected for 
the damage detection of offshore wind 
turbine tower structure in the present 
study. The damage detection problem 
is formulated as an unconstrained 
optimization problem, and a 
metaheuristic optimization algorithm 
is employed to solve it. The NREL 5 
MW reference wind turbine mounted 
on OC4 Semisubmersible floater is 
considered as the forward model for 
the present study. Different types of 
faults in the gearbox exhibit different 
vibration signatures. The primary 
fault information related to gear fault 
concentrates in the meshing frequency 
and its sidebands, while for the bearing 
fault, it concentrates in the fault induced 
resonance frequency bands. The 
fundamentals of the techniques such 
as bispectrum, cyclic spectral density 
function/spectral correlation and 
synchro-squeezing transform, cepstrum 
were studied and its application to fault 
diagnosis of gearbox has been initiated.

Recently, the research on health 
monitoring started focusing on 
developing real-world simulated 
models by using the concept of Digital 
Twin (DT) which came forefront in the 
domain of predictive maintenance 
and management. In the DT, a virtual 
structure is created, integrated with 
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the physical structure and maintained 
(updated) throughout the lifecycle. Thus, 
it can serve as a crucial ‘bridge’ between 
the existing (physical) and virtual (digital) 
world. In order to fully understand 
the capability of DT and its further 
improvement, a proof-of-concept study 
is carried out on a reinforced concrete 

(RC) structural system. Computational 
model is developed by simulating all 
the structural conditions and sensors 
in the structure. The experimental 
data obtained from the vibration 
measurements are implemented in the 
DT to predict the future damage states 
in the structure.  
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Identification of the suitable renewable energy structural configurations for  �
Indian offshore
Evaluation of wind, wave, hydro-dynamic and environmental loads for offshore  �
Renewable Energy (RE) structures
Analysis and design of the identified types of substructures for the floating wind  �
turbines and floating solar farms
Analysis and design of the appropriate support structures for the floating wind  �
turbines and floating solar farms
Development of methods for stability and control of offshore RE structures �
Fatigue resistant design of structural components of offshore RE structures �
Development of robust strategy for health monitoring of floating offshore  �
structures
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Electrically conductive concrete is a 
special type of concrete having appli-
cations in shielding electromagnetic  
interference, cathodic protection, 
structural health monitoring, deic-
ing roads etc. This type of concretes 
is made by incorporating electrically 
conductive materials. Ashes derived 
from various sources have significant 
amount of unburnt carbon content and 
slag obtained during steel and copper 

manufacturing contains metal oxides 
that are helpful in improving electrical 
conductivity. In this work, some of the 
industrial solid wastes such as bagasse 
ash, carbon black, tyre wastes, copper 
slag, steel slag, flue dust etc. are identi-
fied as potential ingredients for devel-
oping electrically conductive concrete 
based on their composition.

Figure 1 shows the set up for electrical 
resistivity measurements that are made 
using multimeter while controlling 
the voltage and frequency through 
functional generator.

Development of novel Electrically Conductive concrete 
utilizing high carbon content industrial solid wastes 

(DECcon)
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To characterize the industrial solid wastes for using them in developing  �
electrically conductive concrete 
To develop mix design for a conductive concrete �
Evaluation of properties of conductive concrete at fresh and hardened state �
Measurement of electrical conductivity of developed concrete �
Investigation of suitability of using the developed conductive concrete for the  �
application of cathodic protection
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Preliminary studies on behaviour of 
ultrasonic energy in various types/grades 
of concrete and concrete with induced 
flaws were initiated. Data from these 
studies would help in understanding the 
behavioural pattern of ultrasound under 
various concrete conditions. Concretes 
of grades M20, M30, M40 and M50 
with Portland cement concrete and 
geopolymer concrete were developed. 

Three types of materials, namely 
expanded polystyrene, plywood and 
steel reinforcement bars of different 
diameters were chosen as flaws and 
introduced in the concrete specimens. 
Concrete cubes of 320mm and 220mm 
were used for studies. There was a 
significant difference in the behaviour 
of ultrasonic waves and the energy 
for each type of flaw when compared 
to the plain concrete of similar grade. 
The time taken for the ultrasonic wave 
increased significantly in the presence 
of the flaws, the increase depended on 
the density of the flaw material (Fig. 1).

Non-destructive testing and evaluation of submerged 
concrete structures

APRIL 2020 - MARCH 2023

Project Leader

Dr P. Srinivasan

Team

Shri Vimal Mohan

Dr S. Saibabu 

Dr S. Sundar Kumar

To develop a laboratory facility for NDT of concrete elements underwater �
To develop an ultrasonic based evaluation methodology for submerged concrete  �
structures
To customize a Remotely Operated Vehicle (ROV) for usage of NDT sensing  �
equipment to scan submerged concrete structures
To physically integrate the NDT equipment and ROV there by develop an  �
integrated underwater testing platform (IUTP)
To calibrate, test and demonstrate the IUTP in the laboratory �

Scope / Objectives

Fig. 1 Ultrasonic testing of concrete specimens
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

A critical review of literature about 
3DP of concrete is performed, to 
prepare a roadmap. The 3DP in 
concrete construction is increasing due 
to its freedom in geometry, rapidness, 
formwork-less printing, low waste 
generation, eco-friendliness, cost-
saving nature, and safety. The present 
project is aiming at developing a 3D 
printing concrete system and printable 
concrete materials that can enable the 
construction of large scale structures. 
In view of the above, models that can 
be used to describe the rheological 
behaviour of and measurement 
methods to assess rheological pro-
perties and workability of 3DPC are 
studied. An overview of the effect of 
various materials, mixing parameters, 
and temperature on the rheological 
properties of 3DPC is examined. Creep 
and shrinkage properties are important 
for buildability and filament shape 
retention after extrusion. Since no rigid 
mold participates in the construction 

process, high compressive strength and 
lower creep are required. After fresh 
material deposition, each concrete layer 
must be able to carry its self-weight 
and the weight of the layers above 
it, without significant deformation. 
From the analysis of limited creep 
test data, it is noted that the degree 
of hydration strongly influences the 
early age to creep and higher creep 
strains are experienced loaded at ages 
inferior to 1 day. To avoid stability 
problems during the printing process, 
a comprehensive insight into the early 
age creep behaviour of printable mixes is 
necessary. Experimental Investigations 
on creep and shrinkage properties of 
printable mixes are planned as follows: 
(i) Loading at different stress levels 
to account for load due to weight of 
successive layers, (ii) Loading at early 
ages (i.e., 1 hr, 3 hrs, Depends on cycle 
time) (iii) Different relative humidity 
and temperature conditions, (iv) in 
both sealed and unsealed conditions 
(v) at both material level and on the 
printed element level.

The procedure for obtaining discrete 
retardation spectra of creep of printable 
cementitious mixes is developed.

Advanced cementitious composites for 3D printing 

APRIL 2020 - MARCH 2025

Project Leader

Dr P.S. Ambily

Team

Dr Prabhat Ranjan Prem 

 [Co-PI]

Dr B.H. Bharatkumar

Dr S. Maheswaran

Shri V. Srinivasan

Shri Vijaya Bhaskara

Dr K. Senthil Kumar

Laboratory scale facility creation of 3D printing (3DP)  �
Engineering of advanced cementitious composites (ACC) for 3DP               �
Micro-analytical characterization of 3D printable advanced cementitious  �
composite (3DPACC)
Studies on 3DPACC under hardened state �
Investigations on time-dependent deformations of 3DPACC �
Studies on 3DPACC for geometric conformity �
Development of a large scale modular 3D printing system �

Scope / Objectives
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Phase-field (PF) method solves fracture 
problems by forming coupled partial 
differential equations (PDEs) obtained 
after minimizing the total potential 
energy, which includes elastic strain 
energy and fracture energy, with respect 
to the displacement field and PF variable. 
Methodologies have been developed 
for fracture analysis of a single edge 
notched specimen by using PF approach. 
Load vs displacement curve and crack 
propagation path (represented by PF 
variable contours) have been obtained 
using PF formulation for benchmark 
problem of single edge crack specimen 
under tensile (Mode-I) and shear 
(Mode-II) loading to validate the results. 
Implementation of phase field model 
(PFM) into a commercial software pack-
age like ABAQUS is achieved through 
user-defined element (UEL) subroutine. 
This subroutine defines four noded 
2D bilinear quadrilateral element with 
three degrees of freedom at each node 
(two translations and one for phase 
field). Further, thickness variation study 
of the same specimen under 2-D plane 
stress and plane strain condition has 
been performed using PFM. By using 
the results of PFM and displacement 

extrapolation method, stress intensity 
factor (SIF) at crack tip has been 
determined for various crack lengths. 
In Figure 1. SIF obtained has been 
compared with the analytical solution 
available in Handbook and also with the 
contour integral method and extended 
finite element method (XFEM). It is 
found that the SIF obtained by using 
PFM is in good agreement (with in ± 8%) 
with the other solutions. As a general 
observation, SIF is found to increase 
with the crack length.

PFM for brittle fracture was 
implemented in FEniCS, a popular 
open-source software platform for 
implementation of partial differential 
equations based mathematical models. 
Numerical simulation on a single edge 
notched specimen subjected to Mode-I 
loading is carried out. Load versus 
displacement curves are obtained 
and are show in Figure 2(a).  Results 
obtained from simulation of benchmark 
problems have been validated with 
the literature. Parametric studies are 
carried out for varying element size and 
length scale parameter of phase-field 
model. Figure 2(b) shows variation of 
maximum force with change in length 
scale. Length scale parameter has to 
be chosen appropriately relating to 
characteristic finite element size and 
material parameters.

Phase-Field approach for prediction of crack initiation and 
growth in structural components (PFcrackgrow)

APRIL 2020 - MARCH 2023

Project Leader

Dr A. Ramachandra 
Murthy

Team

Shri P. Gandhi

Dr M. Surendran

Shri Abhishek Kumar

Shri Nitin Khandelwal

Dr M. Ananda Rao 

(CSIR- NML Madras Unit)
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Experimental evaluation of fracture toughness and fatigue crack growth  �
parameters 
Development of methodologies for prediction of crack initiation & growth and  �
residual strength of structural components 
Formulation and numerical implementation of Phase-field approach for  �
composites
Development of methodologies for crack initiation and crack growth prediction  �
using phase-field approach
Development of methodology to incorporate temperature effect in ductile  �
fracture and evaluation of fatigue life using phase field approach.

Scope / Objectives
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Numerical simulations and time 
domain analysis for the wind loads on 
latticed TL towers

Five number of towers of a 400 kV 
D/C Transmission Line (TL) system 
connecting Allahabad Mainpuri section 
(Fig. 1), collapsed/failed during the 
normal windy day. These towers were 
designed as per IS 802  standard. 
Numerical studies using CFD principles 
are planned on this tower. The results 
of CFD studies will be validated with the 
results of wind tunnel studies.

Experimental validation of numerically 
simulated wind loads using wind tunnel 
experiments

Scaled down model for above TL tower 
is envisaged to measure the dynamic 
responses. Accordingly, wind tunnel 
model with geometric scale of 1:40 is 
being fabricated using 3 mm steel rods 
and galvanized sheets to simulate angle 
sections. The panel-wise solidity ratio of 
model is same as prototype. The tower 
model will be instrumented to measure 

the base bending moments and tip 
acceleration vis-à-vis tip deflection. 
The fabrication of skeletal of the model 
tower is in progress as indicated in  
Fig. 2.

Experimental studies on fatigue 
behaviour of TL tower members under 
cyclic loads

Experimental investigations as per 
ASTM Standard E466-15 are planned 
to study the fatigue behaviour of TL 
tower members under cyclic loads with 
force controlled constant amplitude 
axial fatigue loads. In this connection, 
commonly used three different angle 
sections with thickness of 4, 8 and 12 
mm are selected. Prior to fatigue test, 
tension tests as per ASTM Standard 
E8/E8M-16a are carried out to find 
the mechanical characteristics of steel 
used in TL towers. These results are 
used in deciding the stress ranges for 
fatigue tension tests. The fatigue tests 
on coupon specimens are in progress. 
First specimen of 4 mm thick flat failed 
after 41.70 Lakh cycles (Fig. 3). The load 
is applied with max load 0.75fy and min 
load 10% of max load at 20Hz frequency. 
This test data will be used to prepare 
the S-N curves for steel TL towers.

Methodologies for prediction of fatigue damage and 
remaining life assessment of transmission line towers due 

to wind loads

APRIL 2020 - MARCH 2023

Project Leader

Dr R.P. Rokade

Team

Dr N. Prasad Rao

Shri G. Ramesh Babu

Shri D.M. Pukazhendhi
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Fig. 1 400 kV D/C TL Tower :  Intact  and Failed Tower speckle

Fig. 2 Scaled down  model of TL tower

Numerical time domain simulation of wind loads on latticed TL towers and their  �
validation through wind tunnel experiments
Experimental investigations on the fatigue behaviour of latticed tower members  �
under cyclic loads
Experimental and numerical investigations on the fatigue behaviour of latticed  �
tower connections and sub structural system under equivalent cyclic loads
Development of methodology for remaining life assessment of latticed towers �

Scope / Objectives

Fig. 3 Failed coupon specimen during  fatigue test

APRIL 2020 - MARCH 2023
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Formulation of design guidelines for wind 
pressure coefficients for pitched roof 
industrial structures under turbulent 
boundary layer flow conditions.

Based on pressure measurement studies 
on models of low-rise pitched roof 
structures with plan ratios of 1 and 4, 
height ratios of 0.25 and 1 for different 
pitch angles of 7.5°, 15° and 30° for various 

angles of wind incidence under open 
terrain and suburban terrain conditions, 
rise to span ratios of 0.1 and 0.2, mean 
pressure coefficient distributions have 
been evaluated. (Fig. 1) The evaluated 
mean pressure coefficients have been 
compared with those provided in various 
International codes of practice, viz., 
American (ASCE/SEI 7-2005), Australian 
(AS/NZS 1170.2-2011), European (EN 
1991.1.4-2005), Japan (AIJ-2004) (Fig. 2). 
Further, design guidelines have been 
formulated on mean external pressure 
coefficients for low-rise pitched roof 
industrial structures. 

Mitigation of structural damage due to natural and man-
made disasters 

WP1: Mitigation of wind induced damage to infrastructure

JuLy 2017  -  MARCH  2020

Project Leader

Dr P. Harikrishna

Team

Dr A. Abraham

Field measurement of normal & cyclonic wind data at a location on the coast �
Mitigation of wind induced damage to cyclone shelter �
Mitigation of wind induced damage to low-rise industrial structures �

Scope / Objectives

(a) Plan ratio of 4 and height ratio of 0.25 (b) Plan ratio of 4 and height ratio of 1

Fig. 1 Views of the models of pitched roof industrial structures in wind tunnel for typical 
angles of wind incidence
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

The major contributions made in the 
project are as follows:

Implementation of existing knowledge 

Experimental investigations on re-
placeable exterior beam-column 
connections under high rate of loading 
to simulate seismic conditions, type of 
loading and effect of pretension (Fig. 1)

Performance assessment of moment 
resisting frame with replaceable beam-
column connection under seismic 
action

Performance assessment of self-drilling 
screw lap joints under cyclic loading 
(Fig. 2)

Experimental investigations on steel 
beam-column connection under elevat-
ed temperature (600oC) and mechanical 
loading

Experimental investigations on struc-
tural members subjected to simulated 
corrosion and cyclic loading (Fig. 3)

Experimental studies to understand the 
local and global post-buckling behavior 
of CFS lipped channel 

Creation of new knowledge 

Development of the framework of  �
linear smoothed XFEM and coupling 
with the level set method for 
modeling crack propagation

Development of CZM based method  �
for modelling interelement crack 
propagation 

Development of a technique to  �
monitor corrosion in steel coupons 
on exposure to a corrosive medium 
using a fiber Bragg grating (FBG) 
sensor.

Effect of corrosion on stress-strain  �
behaviour of CFS

Implementation of new knowledge 
into technology 

Energy-dissipating replaceable fuse  �
elements for steel beam-column 
connection

Development of a connection  �
mechanism by utilizing self-drilling 
screws 

The project has been successfully 
completed after achieving all the 
objectives envisaged.

Mitigation of structural damage due to natural and man-
made disasters 

WP 2: Mitigation of damage in steel framing systems under extreme 
loads and conditions 

JuLy 2017  -  JuNE  2020

Project Leader

Dr M.B. Anoop

Team

Dr V. Marimuthu

Dr A. Cinitha

Shri M. Saravanan

Shri M. Surendran
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Performance assessment of moment resisting frame (MRF) with replaceable  �
beam-column connection under seismic action
Performance assessment of moment resisting connections (MRC) for cold  �
formed steel (CFS) gable framing system
Methodology for fatigue & fracture analysis of steel members in framing  �
systems
Studies on hot rolled and CFS moment resisting connections (MRC) in framing  �
systems under simulated corrosion and elevated temperature conditions
Nonlinear analysis of CFS framing systems including corrosion studies  �

Scope / Objectives
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JuLy 2017  -  JuNE  2020

Fig. 1 Experimental investigations on replaceable exterior beam-column connections
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Technologies developed

Geopolymer concrete precast Speed 
breakers

Fly ash and ground granulated blast 
furnace slag (GGBS) blended M40 grade 
Geopolymer concrete precast speed 
breakers were developed. Considering 
the comfort of the vehicle movement, 
the traffic, and the speed of vehicle (10 
km/h) the dimensions of the precast 
units were scale down from the Indian 
Road Congress (IRC) code recommended 
dimensions. The precast units of 1m 
length and 0.6m width and 0.05m rise 
were joined as in-situ for the required 
width of the road. The demonstration 
stretch made in the campus is shown 
in Fig. 1. For this product, the casting 
and demonstration time will be 36-48 
hours.

Geopolymer foam concrete (GeFoCON)

The development of sustainable 
construction and building materials 
with reduced environmental footprint 
through both manufacturing and 
operational phases is currently a 
key focus in the global housing and 
construction industry. The concept 
of geopolymer foam concrete as one 
potential aspect of the global solution 
to this issue. Use of  this GeFoCON 
will save operational energy due to its 

relatively lower thermal conductivity 
and can reduce indoor temperature 
variations, thus reducing the energy 
requirements associated with heating 
and cooling. The production of light-
weight geopolymer foam concrete 
mixture is influenced by many factors 
such as alkaline to binder ratio, foaming 
agents, foam to geopolymer paste, 
chemical composition of raw materials, 
method of foam production and mixture 
design. The results of a basic study that 
has investigated on of fly ash and GGBS 
based lightweight geopolymer foam 
(LWGF) mixes is reported here. The base 
mix is based on conducting different 
experimental trials on various ratios 
and types of fly ash and GGBS. Table 1 
represents the quantity of ingredients 
of LWGF mix per cubic meter of volume. 
The mixes were designed to achieve 
the target density of 600 - 1200 kg/
m3. The first mix was geopolymer base 
mix with 50% fly ash and 50% GGBS. All 
the mixes were prepared by utilizing 
industrial by-products fly ash and 
GGBS with same proportions as raw 
material binders. These materials were 
mixed with alkaline solution to obtain 
the geopolymeric reaction. As there is 
no specific mix design procedure for 
producing geopolymer concrete, the 
mix was prepared by trial and error. 
The alkaline solution to binder ratio 
is taken as 0.35 for all the mixes. The 
base mix (Mix 1) is produced without 
foam, the fresh density of 2020 kg/m3 
was obtained. The second and third 
mixes were geopolymer paste with 
foam (Fig.1). The percentage of foam 

Engineered materials for sustainable infrastructure

WP 1:  Development of geopolymer concrete using alternative binder/
aggregate for sustainable infrastructure

JuLy 2017  -  JuNE  2020

Project Co-ordinators

Dr B.H. Bharatkumar 

Dr Ing Saptarishi Sasmal

Team (WP 1)

Dr P.S. Ambily

Dr S. Sundar Kumar

Shri V. Srinivasan 

Shri Bhashya Vankudothu

Dr Prabhat Ranjan Prem
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addition was based on the quantity of 
geopolymer paste. For the second mix 
5% of foam by weight of geopolymer 
paste is added to the base mix. The 
fresh density was noted as 1130 kg/m3. 
There is a significant decrease in density 
of foam mix of about 44% compared 

to that of base mix. The third mix was 
developed by the addition of 8% foam 
by weight of geopolymer paste. The 
least density that could be achieved 
with the mix is 575 kg/m3. Fresh density 
of mix 3 could be reduced by 70.17 % 
with that of base mix.

Fig. 1 Demonstration of geopolymer concrete precast speed breaker

Table 1: Mix composition of LWGF

Parameters

Mixes

Mix 1 Mix 2 Mix 3

Geopolymer Base Mix Geopolymer foam mix Geopolymer foam mix

Binders
Fly ash (Kg) 748.15 398.45 197.87

GGBS (Kg) 748.15 398.45 197.87

Foam (Kg) – 54.19 40.76

Alkaline liquid (Kg) 523.7 278.9 138.51

alkaline activator / binder ratio 0.35 0.35 0.35

Foam: Geopolymer paste – 0.05 0.08

Fresh Density (kg/m3) 2020 1130 575

Hardened Density (Kg/m3) 1834 1019 547

JuLy 2017  -  JuNE  2020
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Investigations on fly ash (FA) and ground granulated blast furnace slag (GGBS)  �
based geopolymer concrete using alternate fine aggregates, such as copper 
slag, sea sand etc
Mix design methodology for fly ash and GGBS based geopolymer concrete  �
Feasibility studies on the use of alternative source materials such as silica  �
manganese slag, rice husk ash etc. for geopolymer concrete 
Studies on efficacies on usage of alternative coarse aggregate such as blast  �
furnace slag, bottom ash, recycle aggregate etc. in concrete 
Experimental and analytical investigations on flexural behaviour of reinforced  �
geopolymer concrete  

Scope / Objectives

(a)

(b)

Fig. 2 (a) Foam; (b) geopolymer foam concrete

JuLy 2017  -  JuNE  2020
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Appropriate Acoustic Emission Tech-
nique based methodology has been 
developed to trace the hydration process 
and to correlate the medium evolution 
characteristics (i.e. velocity, attenuation), 
the wave characteristics (such as events) 
with the microstructural transformation 
takes place during hydration in 
cement composites. Further, Electro-
Mechanical Impedance (EMI) technique 
was used for tracing the hydration and 
monitoring the mechanical properties 

of fly ash incorporated cement system 
where determining the strength and 
stiffness at early age is extremely crucial 
(Fig. 1). Comprehensive experimental 
nanoindentation technique was used to 
trace the evolution of the microstructural 
composition of hydrating cement paste 
(LD and HD CSH, CH) and determining 
its properties like elastic modulus, 
hardness, stress-strain response, fracture 
toughness. Further, comprehensive 
computational and micro-mechanics 
based analytical formulation have been 
developed to predict the transport 
properties of plain- and fly ash- concrete 
at different length scales which is the 
dictating durability parameter (Fig.2).

Engineered materials for sustainable infrastructure 

WP 2:  Development of methodology for performance based design of 
flyash concrete  

JuLy 2017  -  JuNE  2020

Team (WP 2)

Dr T. Hemalatha

Dr Ing Saptarshi Sasmal

Dr B.S. Sindu

Dr A. Thirumalaiselvi
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Evaluation of physico-chemical- and mechanical- properties of concrete with  �
flyash (as binder and fine aggregate) and further engineering to gain strength 
and durability 
Computational and experimental studies for determination of nano/micro- �
mechanical properties of engineered concrete at various stages of hydration 
Development of methodologies for estimation of mechanical- and transport-  �
properties of the developed concrete at various scales and experimental 
validation
Hydration monitoring of early-age cement composites made using  �
supplementary cementitious materials 
Development of framework for performance based design of flyash concrete  �
with target strength and durability 

Scope / Objectives
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Fig. 2 Elastic and fracture properties of major hydration products in cement-fly ash system at different 
stages of hydration using nano-/micro- indentation investigations
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Implementation of existing knowledge 

Long-term experimental investiga- �
tions on concrete cylinders cast  
using OPC concrete and concrete 
with 30% and 40% fly ash for  
creep- and shrinkage- strains 

Experimental investigations on  �
creep properties of cement paste 
containing fly ash (0%, 20% and 40% 
by weight of binder) at both early 
(1, 3 and 7 days) and latter ages (28 
and 90 days) using microindentation 
technique (investigations include 
effect of fly ash content, water-
binder ratio, water content and age 
at loading)

Stochastic analysis of experimentally  �
observed creep strains in concrete 
cylinders 

Creation of new knowledge (K2)

Experimental data of creep- and  �
shrinkage- strains up to loading 
duration of more than five years, 
after loading at age of 28 days for 
OPC and fly ash concrete under 
sealed and unsealed conditions.

Modified adaptive link mechanism- �
based (ALM) model for predicting 
basic creep compliance of OPC 
concrete and concrete containing fly 
ash (Fig. 1).

Characteristic equation for basic  �
creep compliance of concrete based 
on probabilistic analysis of basic 
creep compliance of concrete using 
modified adaptive link mechanism 
model - useful for the designers

Identification of the governing creep  �
mechanism(s) in cement paste 
containing fly ash using retardation 
spectra concept (through Discrete 
Retardation Spectrum (Figs. 2 and 
3)).

Engineered materials for sustainable infrastructure 

WP 3:  Investigations on creep and shrinkage properties of engineered 
flyash concrete

JuLy 2017  -  JuNE  2020

Team (WP 3)

Dr K. Balaji Rao

Dr M.B. Anoop

Shri Vijaya Bhaskara
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Experimental investigations of creep and shrinkage of fly ash concrete  �
specimens in axial compression subjected to different stress levels
Development of models for prediction of creep and shrinkage of fly ash  �
concrete
Experimental investigations for evaluating prestress losses and estimations  �
of deflections of flexural beam members made of fly ash concrete 
Development of Bayesian updation framework for predicting remaining  �
prestress in flexural beam members made of fly ash 

Scope / Objectives
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Fig. 2 Discrete retardation spectra for indentation creep of cement paste (w/c = 0.40) at different ages
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Fig. 3 Influence of capillary water on indentation creep of cement paste (w/c = 0.40)

Development of a continuous re- �
tardation spectrum (CRS) model for 
creep of cement paste containing fly 
ash. 

Polya Urn model for assessment  �
of prestress loss in prestressed 
concrete girders in a bridge system 

using limited monitoring data - risk-
based guidelines developed for 
selection of number of girders to be 
monitored.

The project has been successfully 
completed after achieving all the 
objectives envisaged.

JuLy 2017  -  JuNE  2020
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

For structures exposed to chloride or  �
carbonation induced environments 
towards enhancing the service life, 
a durability performance criterion 
is suggested based on the in-house 
experimental studies and available 
knowledge.  

Rapid chloride migration test (RCMT)  �
parameter, in addition to minimum 
compressive strength and concrete 
cover thickness is recommended as 
the durability performance criterion 
for structures exposed to chloride 
induced environments. 

Oxygen permeability index (OPI) test  �
parameter in addition to minimum 

compressive strength and concrete 
cover thickness is recommended 
as the durability performance 
criterion for structures exposed to 
carbonation induced environments.   

Based on the laboratory, in-situ  �
condition assessment studies and 
available knowledge, for any new 
constructions, it is recommended to 
verify the properties of in-situ cover 
concrete (penetrability and cover 
thickness) in order to safeguard the 
investments and avoid costly repairs 
due to premature failures. 

Modified Ekolu’s model is suggested  �
for carbonation depth estimation to 
suit lower grade concretes.

A GUI based program is developed  �
for the evaluation of service life of RC 
structures subjected to carbonation 
induced environment.

Engineered materials for sustainable infrastructure

WP 4:  Durability based specifications for concrete exposed to 
chloride or carbonation environment 

JuLy 2017  -  JuNE  2020

Team (WP 4)

Dr S. Bhaskar

Shri G. Ramesh

Dr B.H. Bharatkumar

Evaluation of durability parameters of in-situ concrete exposed to chloride and  �
carbonation environments 
Evaluation of long term performance of the RC structural elements exposed to  �
chloride and carbonation environments 
Formulation of durability based specifications/guidelines for RC structures in  �
chloride or carbonation environments

Scope / Objectives
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Guidelines were developed for the  �
design of TRC strengthened masonry 
panels accounting both in-plane 
and out-of-plane behavior. The 
prediction of the tensile strength 
and efficiency of various textiles in 
TRC were carried using a data driven 
machine learning approach using 
artificial neural network. Efficiency 
prediction of textiles for design 
calculations is a unique feature of 
the proposed method, which allows 
to predict effective tensile strength 
of textile when it is used in TRC. 
The model was integrated for cross-
sectional analysis and design of the 
TRC strengthened masonry panel. 

An integrated mathematical  �
modelling methodology was 
developed for carrying out structural 
and thermal retrofit of clay brick 
masonry walls using various TRC 
systems. The TRC systems when 
combined with various materials 
such as gypsum and calcium 
silicate has been found to perform 
significantly positively towards both 
structural and thermal retrofit. 
The effectiveness of methodology 
is demonstrated with a sample 
retrofitting for a masonry structure 
placed in representative seismic 
zone with peak ground acceleration 
0.36g and for two of the climate 
zones, which needs thermal and 
seismic enhancement.

Engineered materials for sustainable infrastructure

WP 5:  Development of methodologies for strengthening of masonry 
walls using textile reinforced concrete

JuLy 2017  -  JuNE  2020

Team (WP 5)

Dr S. Bhaskar

Shri G. Ramesh

Dr B.H. Bharatkumar

Development of textile reinforced concrete (TRC) composites for strengthening  �
of masonry 
Mathematical modelling to predict the behaviour of masonry wall with TRC  �
Experimental investigation on the masonry wall with TRC under lateral loading 
Development of guidelines for use of TRC in masonry wall subjected to lateral  �
load 

Scope / Objectives
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

The major contributions made in the 
project are as follows: 

Schifflerized and 60° angle sections 
eliminate the bent up gusset plates 
and increase the overall stiffness of 
the triangular communication tower 
that results in weight reduction. In the 
Indian code of practice, the schifflerized 
and 60° angle sections are not existing. 
Based on the detailed studies on 
Schifflerized and cold-formed 60° angle 
sections, the following design guidelines 
are formulated.

Procedure for the calculation of  �
geometric properties that govern 
the compressive strength of 
schifflerized and cold-formed 60° 
angle sections are formulated. Root 
mean radius of cold-formed 60° 
angle sections shall be minimum to 
achieve the maximum compression 
capacity, as the equivalent radius 
of gyration governing the torsional-
flexural capacity depends on it. 
The equivalent radius of gyration 
(rtf) varies with the length of the 
member, and for a given section size 
and length, ‘rtf’ increases with an 
increase in thickness. As the width to 
thickness ratio of the angle section 
decreases, the length/slenderness 
ratio limits up to which the torsional-

flexural buckling governing the 
design also decreases.

Schifflerized angle sections with  �
width to thickness ratio (w/t) below 
13 are governed by torsional-
flexural buckling up to a slenderness 
ratio of 70 and the section with a 
‘w/t’ ratio above 15 is governed by 
flexural buckling including local plate 
buckling. Torsional flexural buckling 
governs compressive strength of 60° 
angle sections up to a slenderness 
ratio of 40.

Based on the methodology  �
developed, a 5.5 m high triangular 
based communication tower has 
been designed and tested. Torsional-
flexural buckling of leg member is 
observed in the numerical analysis 
as well as in the test. The capacity 
predicted based on the FEA and 
proposed analytical formulation 
is about 5 & 10% less respectively 
compared to experimental results.

For a triangular tower made of 90 � ° 
angle sections with bent up gusset 
plate, the deflection is found to be 
about 40% higher compared to the 
same tower using Schifflerized and 
60° angles due to joint flexibility in 
the connection region. A triangular 
tower using Schifflerized and 60° 
angles for leg members results in a 
20% weight reduction compared to 
a square-based tower. 

Considering the present fabrication  �
cost of schifflerized and cold-formed 

Innovative Strategies for economical and sustainable 
Infrastructure and Power Plant Systems (InStrIPS) 

WP 1:  Development of economical and reliable triangular-base 
communication towers using 60° angle sections

JuLy 2017  -  JuNE  2020

Project Co-ordinators

Shri P. Gandhi

Dr G.S. Palani

Team (WP 1)

Dr N. Prasad Rao 

Dr G.S. Palani 

Dr M.D. Raghunathan

Shri R.P. Rokade

Shri C. Kumarasekar

Dr R. Balagopal
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Studies on the geometric properties of 60 � ° angles 
Behaviour of 60 � ° and schifflerized angles under compression 
Parametric studies and buckling curve formulation   �
Joint stiffness studies on 60 � ° angle members 
Probabilistic studies at component and system level for buckling behaviour of  �
communication tower members fabricated using 60° angle sections 
Structure level analytical and experimental behaviour of communication  �
towers with 60° angle leg members 
Formulation of design guidelines and codal recommendation on use of 60 � ° 
angle sections in towers 

Scope / Objectives

60° angle section cost of the tower 
with a schifflerized angle section is 
6.5% lesser compared to a square-
based tower. If hot rolled 60° angle 
section is made available in the 
Indian market, then the triangular 
tower configuration will be the most 
economical one. 

The design recommendations and  �
guidelines on 60° and Schifflerized 
angle sections will benefit the Indian 
communication tower Industry 
since at present there are no design 
guidelines available. 

For three-legged triangular towers,  �
the schifflerized and 60° angles for 
leg members is found to be a good 
alternative to the conventional 90° 
angle sections, since hot rolled 60° 
angles are not available in the Indian 
market.

The procedure formulated for the design 
of cold-formed 60° and Schifflerized 
angle sections are proposed to be 
included in the forthcoming code of 
practice on ‘Draft Indian Standard 
Isolated towers, Mast and Poles– Code 
of Practice, ICS No. 91.080.13

Fig. 1 Roof top tower made of cold formed 60° angle section

JuLy 2017  -  JuNE  2020
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

One of the key requirements for  �
obtaining reliable displacement 
field from DIC analysis is even 
illumination.  A novel, simple and 
efficient approach for generating 
binary speckle is proposed.  The 
proposed technique uses adaptive 
gaussian filtering. A script in 
Python [BSPREFILTER] is written 
to generate binary speckle in poor 
lighting condition.  Poor illumination 
condition was simulated in the 
laboratory by using an AC powered 
halogen light bulb.  Figures 1(a) 
and 1(b) shows the displacement 
and strain fields, respectively in 
the transverse direction obtained 
from DIC analysis.  The algorithm 
can be executed only where lighting 
is varying and conventional DIC 
does not give satisfactory result.  It 
is expected that the new speckle 
pattern will have more potential in 
engineering applications where it is 
difficult to avoid a temporal varying 
illumination.  This will allow to have 
full-field displacement estimate 
in conditions without uniform 
illumination.

Two algorithms for crack growth  �
measurement were developed 
based on DIC and compared with the 
results obtained from ordinary Digital 

Image Processing (DIP). It differs 
from the conventional method as 
the crack need not be aligned to the 
grid.  Inclined crack can be measured 
provided the calibration scale is also 
inclined.  The method using Eulerian 
formulation is able to predict crack 
tip more accurately compared to the 
method based on Lagrangian DIC.  
Figure 2 shows evaluation of crack 
length for image capture at a load 
value of 442.3 kN in a bi-metallic 
pipe weld joint.  Crack lengths for 
various load values where obtained 
from all four algorithms for the pipe 
weld joint tested as shown in Fig. 2.  
It can be observed that Eulerian DIC 
based method performed best as it 
is capable of predicting crack growth 
for more images.  Eulerian method 
took considerably more time for 
crack length estimation compared 
to other methods.

Fatigue test was carried out on SA312  �
Type 304LN stainless steel straight 
pipe of 168 mm outer diameter and 
14.33 mm thickness having semi 
- elliptical circumferential outer 
surface notch on base metal under 
combined torsion and bending.  
Analytical studies were carried out 
for the pipe specimen using French 
Code RCC-MR, British Code R6 
and API 579 Code.  The number of 
cycles obtained for crack initiation 
using RCC-MR, R6 and API codes 
corresponding to 0.5 mm crack 
growth from initial crack depth of 

Innovative strategies for economical and sustainable 
infrastructure and power plant systems (InStrIPS) 

WP 2:   Development of fatigue and fracture assessment 
methodologies and fatigue   crack growth models for selected 

components of power plant structures

JuLy 2017  -  JuNE  2020

Team (WP 2)

Dr S. Vishnuvardhan

Dr A. Ramachandra Murthy

Shri D.M. Pukazhendhi

Dr M. Saravanan

Shri Abhishek Kumar
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3.4 mm were 16724, 17680 and 
15274 respectively.  The R6 code 
procedure gives a maximum crack 
initiation life among the three 
methods. The predicted crack 
initiation life using R6 approach was 
5.7% and 15.7% higher than the 
results obtained using RCC-MR and 
API codes respectively.  The relation 
between the crack depth (a) and 

crack length (2c) is almost linear as 
shown in Fig. 3.  Variation of aspect 
ratio (2c/a) versus crack growth in 
depth direction (a/t) is shown in Fig. 
4. The crack grows more rapidly in 
the depth direction than in length 
direction. Such behaviour is very 
important from the point of view 
of Level 2 of leak-before-break 
requirement.

(a) Displacement field in
transverse direction

(b) Strain field in
transverse direction
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Fig. 1 Displacement and strain maps evaluated from binary speckle
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Fig. 2 Measurement of crack length from different algorithms
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Experimental investigations on fatigue crack growth behaviour of power plant  �
piping components with dissimilar weld joints
Development of fatigue crack growth model for piping components with  �
dissimilar weld joints
Investigations on the fracture behaviour of reactor pressure vessel (RPV) steel  �
under pressurised thermal shock
Analytical prediction of ratcheting fatigue life of austenitic steel piping  �
components
Experimental and analytical investigations on fatigue crack growth behaviour  �
of austenitic stainless steel pipes with surface notch subjected to torsion and 
bending
Evaluation of material constants and fracture parameters of power plant  �
components using inverse identification approach and digital image 
correlation
Formulation of fatigue and fracture assessment guidelines aimed at ensuring  �
structural integrity of power plant structures

Scope / Objectives
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Potential failure modes of RC bridge 
piers include flexure failure, pure shear 
failure and combination of flexure-
shear failure

Towards development of performance 
based retrofitting solutions of simply 
supported RC bridges, reliable numerical 
simulation tools are identified for 
modelling existing and retrofitted bridge 
using state-of-the-art methodologies. 
Initially, to understand the behaviour 
of existing bridges, prior to assessing 
the global bridge behaviour, detailed 
studies on the bridge pier component 
alone are being conducted in the 
OpenSees computational platform. 
Potential failure modes of RC bridge 
piers include flexure failure, pure shear 
failure and combination of flexure-shear 
failure. Robust analytical models with 
subsequent experimental validation to 
capture these failure modes have been 
developed in literature. The flexure 
failure mechanism as shown in Fig. 
1(a) is characterized by degradation 
of lateral load capacity after yielding 
of longitudinal reinforcement, spalling 
of cover concrete, longitudinal bar 
buckling, core concrete crushing and 
fracture of transverse reinforcement. 
The pure shear failure mode, shown in 
Fig. 1(b), is due to degradation of lateral 
load capacity occurring before yielding 
of longitudinal steel due to shear distress 

in the pier. In the flexure-shear case, 
the lateral load capacity degradation 
occurs after yielding of longitudinal 
steel however fails due to shear distress 
in the pier as shown in Fig. 1(c). The 
mode of failure is governed primarily 
by the reinforcement detailing, aspect 
ratio and axial load on the pier. Each 
type exhibits different levels of ductility 
prior to failure, hence each require 
a unique analytical model. With the 
understanding gained from relevant 
analytical models, fragility assessment 
of a particular flexure critical specimen 
is being carried out. The key aspects of 
fragility framework involve definition 
of component limit state capacities, 
selection of suite of ground motions, 
development of probabilistic seismic 
demand models (PSDMs). The limit 
state capacities have been defined 
using column curvature ductility 
demand as the engineering demand 
parameter (EDP). Seismic capacity 
models had been derived using Monte-
Carlo based moment curvature analysis 
considering the variability in concrete 
and steel strength and the bridge pier 
samples for PSDM analysis have been 
generated using Latin Hypercube 
sampling technique. After selection 
of suite of ground motion records, 
PSDM analysis will be carried out using 
cloud approach, incremental dynamic 
analysis and multiple stripe analysis 
and a comparison on the relative merits 
and de-merits of these approaches 
is planned to be studied prior to 
development of fragility functions.

Performance based retrofitting of ageing infrastructure 
(PARAS)(existing bridges, power plant structures & 

transmission line towers) 

WP 1:  Performance based seismic safety evaluation and retrofitting of 
existing RC/PSC Simply supported bridges

APRIL 2020 - MARCH 2023

Project Co-ordinators

Dr P. Kamatchi

Dr B.H. Bharatkumar

Team (WP 1)

Dr S. R. Balasubramanian

Shri. J. C. Sunil

Dr K. Sathish Kumar
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To create the numerical model of an existing bridge and carry out fragility  �
analysis and evaluate mean annual rate of exceedance of Intensity Measure for 
different limit states 
Quantification of uncertainty and damage limits for existing bridge structures   �
Fragility analysis of bridge structure retrofitted with passive control devices �

Scope / Objectives
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Transverse bending stress due to 
torsional load is one of the influential 
parameters in the behavior of box 
girders. In view of this, a parametric 
study is carried out to study the 
transverse bending stress and 
longitudinal bending stress including 
warping stresses for straight single 
cell box girders. The data is based on 
the geometries of 53 straight single 
cell real box girder bridges of Swann 
(1972). Fig.1 shows the variation of 
ratio of maximum transverse bending 
stress to the maximum longitudinal 
stress at loaded and unloaded webs vs  

b/d  for 30 m span, for h/d  ratio of 0.2, 
0.15, and 0.1 in which h is thickness of 
web and d is depth of the box section. 
It is observed that the stress ratio for 
unloaded web is greater than that 
of loaded web. However, it was not 
validated with test results. It is now 
validated with test results of Danesi 
and Edwards (1982). It was observed 
that the order of variation for h/d  
ratio do not match with the test 
results of Danesi and Edwards (1982). 
In continuation of parametric studies 
for 30 M span bridges, the study 
on 50 M span has been performed.  

Performance based retrofitting of ageing infrastructure 
(Existing bridges, power plant structures and transmission 

line towers (PARAS)

WP 2:  Development of solution for retrofitting of distressed PSC box 
girders using external post-tensioning for bridges

APRIL 2020 - MARCH 2023

Task Leader

Dr R. Manisekar

2.5

2

1.5

1

0.5

0
0 1 2

b/d
3 4 5

LW-h/d =0.20
LW-h/d =0.15

LW-h/d =0.10

ULW-h/d =0.2

ULW-h/d =0.15

ULW-h/d =0.10

M
ax

 f 
tr

b
M

ax
 f  

tw
r +

 M
ax

 f d
w

r +
 M

ax
 f l

bg

Fig. 1 Variation of maximum transverse bending stress to the maximum longitudinal 
stress at loaded and unloaded webs vs  b/d (Maisel and Roll 1974)



60   ANNuAL REPORT 2020 - 2021

 RESEARCH & DEVELOPMENT
FOCuSED bASIC RESEARCH

0.2
0.4

0.6

0.8

1.2

1.4

0

1

0 1 2
b/d

3 4 5

LW-h/d =0.20
LW-h/d =0.15

LW-h/d =0.10M
ax

 f 
tr

b
M

ax
 f  

tw
r +

 M
ax

 f d
w

r +
 M

ax
 f l

bg

Fig. 2 Variation  of maximum transverse bending stress to the maximum longitudinal 
stress at loaded web vs  b/d for 50 M span (Maisel and Roll 1974)

Studies on the cyclic behaviour of distressed box girders retrofitted by external  �
post-tensioning. 
Recommendations for performance based retrofitting of distressed box girder  �
bridges by external post-tensioning

Scope / Objectives

From Fig. 2 it is observed that the order 
of variation for h/d  ratio is as same 
as the order of Danesi and Edwards 
(1982) for h/d  ratio of 0.1, 0.15, and 
0.2 (Fig. 1). It is to be noted that the 
order is different for 30 M span, while 
it is same for 50 M span. This difference 

in behaviour is due to the following 
reasons : i) use of simple bending 
theory for longitudinal bending  
ii) shear lag is not considered; and  
iii) Shear deformations are neglected in 
beams on elastic foundation analogy.

APRIL 2020 - MARCH 2023
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Adaptive control strategies for 
performance based retrofitting of 
structures and systems in power plant  

Studies are carried out  to improve 
the seismic performance of a typical 
floor mounted electrical cabinet panel 
characterized using shake table tests.  
The chosen typical electrical panel 
has an overall dimension of (W) 1.6 
× (D) 0.8 × (H) 2.3 m, weighing 1 ton 
approximately. Using the sweep sine 
experiments and identified natural 
frequency and damping characteristics 

of the equipment, transfer function 
based system identification is carried 
out. The cabinet is also idealized to 
a single degree of freedom (SDOF) 
system approximation and the mass 
(m), stiffness(k) and damping are 
identified as 1000 kg, 4.997e6 N/m and 
7.7 % respectively. Dynamic analysis 
of the structure modelled using SDOF 
and transfer function approximation 
are carried out and compared with 
the experimental results using Matlab/
Simulink as shown in Fig. 1. 

As shown in Fig. 2, the SDOF analytical 
modelling of the panel captures the 
resonance phenomenon but fails 
to capture the response at higher 
frequencies. The second and third 

Performance based retrofitting of ageing infrastructure 
(Existing bridges, power plant structures and transmission 

line towers (PARAS)

WP 3:  Performance based retrofitting of power plant structures

APRIL 2020 - MARCH 2023

Task Leader

Dr K. Sathish Kumar 

Team

Smt R. Sreekala 

Dr G.V. Rama Rao  

Dr C. Bharathi Priya 

Dr C.K. Madheswaran 

Dr A. Cinitha
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Fig. 2 Comparison of analytical and transfer function model with experimental results

Development of improved nonlinear methods for performance evaluation of  �
identified power plant structures 
Performance based retrofitting of identified power plant structures/systems  �
using passive control devices
Adaptive control strategies for performance based retrofitting of structures  �
and systems in power plant
Performance based retrofit/repair of identified ancillary units in a power plant  �
Performance based retrofitting of power plant pipelines �

Scope / Objectives

mode responses are also not captured 
owing to the SDOF approximation. Of 
the three transfer function models 
identified, the first model ‘TF1’ closely 
captures the dynamic characteristics of 
the panel at frequency range of 8 Hz to 

35 Hz, however do not match well with 
the experimental results at the lower 
frequencies. Hence further studies are 
being carried out for better analytical 
/numerical model of the identified 
electrical panel.

APRIL 2020 - MARCH 2023
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Deterioration of reinforced concrete 
(RC) structures are mainly due to the 
corrosion of rebars. To protect the rebar 
from aggressive corrosive environments, 
adequate/specified cover thickness to 
the rebar is very important. In-situ cover 
thickness survey on a typical RC wall 
of induced draft cooling tower (IDCT) 
is shown in Fig. 1. Cover meter survey 
indicated that the cover thickness to the 
rebar (specified is 40mm) is not uniform. 
At some places as low as 4-6mm, and at 
some places, as high as 60mm, which 
can be easily observed from Fig. 2. 
Hence, for durable RC structures, it is 

recommended for ‘on-site evaluation 
of rebar cover thickness as one of the 
durability performance criteria’. This 
durability criteria should be in addition to 
the existing minimum strength criteria. 
Contact documents shall be made such 
that penalties/corrective measures can 
be imposed when the results are not 
in compliance with the specifications. 
This would definitely improve the 
quality of construction and enhance the 
long term durability/service life of RC 
structures. A parametric study carried 
out in the laboratory indicate that the 
corrosion initiation period is more 
for PPC (Portland pozzolana cement) 
concretes when compared to that of 
OPC concretes of the same strength, 
when exposed to chloride induced 
environment. 

Performance based retrofitting of ageing infrastructure 
(Existing bridges, power plant structures and transmission 

line towers (PARAS)

WP 4: Development of performance based repair methodology for 
residual life enhancement of RC power plant structures

APRIL 2020 - MARCH 2023

Task Leader

Dr S. Bhaskar

Team

Dr B. H. Bharatkumar

Dr J. Prabakar

Dr K. Sivasubramanian

Dr T. Hemalatha

Shri G. Ramesh 

Shri V. Bhashya

Fig. 1 Typical cover thickness study
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Fig. 2 Rust stains and low cover thickness in IDCT RC wall

NDT/advanced NDT techniques for quality, integrity and corrosion damage  �
assessment.
Development of concrete repair materials for different durability performance  �
criteria.
Proposing durability performance criteria/indices for chloride/carbonation/ �
chemical environments.
Development of repair methodologies for structures exposed to chloride/ �
carbonation/chemical environments.
Guidelines/Recommendations for performance based repair/strengthening  �
measures for enhanced residual life

Scope / Objectives

APRIL 2020 - MARCH 2023
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Forensic failure investigation of 
transmission line (TL) towers during 
prototype testing

The forensic failure investigation of 33 
kV multi-circuit transmission tower 
failed during prototype testing has been 
carried out by using the FEA software, 
NE NASTRAN. During prototype testing, 
the tower collapsed at 110% of the 
design load due to instability caused 
by buckling of bracing members in the 
longitudinal face of the tower in the 
4th panel from the bottom as shown in 
Fig.  1. The tower failed due to out-of-
plane buckling of ‘X’ bracing members in 
the 4th panel from FEA as shown in Fig. 
2, which is in similar lines. The predicted 
compression capacity of bracing member 
as per IS 802 (Part 1 /Section): 2015 is 
observed to have 30% reserve strength. 
However, the bracing member buckled 
at 110% due to instability induced by 
compression force experienced in both 

the X bracing members, as observed 
from FEA results.

Development of bolted connection 
model of performance assessment of 
transmission line towers

The critical parameters to be considered 
for performance assessment of TL / 
communication towers are stress and 
deflection. The modelling of bolted 
connections in TL towers is complex due 
to eccentricity induced in the bolted 
connections, because of misaligned 
continuity of angle members at 
connections, detailing errors in the design 
stage and semi-rigidity behaviour. These 
bolted connections are represented 
by axial stiffness alone in the existing 
literature. Hence, development of three 
dimensional bolted connection model 
considering both axial and rotational 
stiffness characteristics is essential 
requirement for understanding the 
realistic behaviour. The experimental 
investigation to determine the rotational 
stiffness characteristics of bolted 
connection at the component level on 
different bolted connection types is in 
progress. 

Performance based retrofitting of ageing infrastructure 
(Existing bridges, power plant structures and transmission 

line towers (PARAS)

WP 5:  Performance based retrofitting strategies towards life 
extension of existing transmission line / communication towers

APRIL 2020 - MARCH 2023

Task Leader

Dr R. Balagopal 

Team

Shri C. Kumarsekar

Shri A.K. Farvaze Ahmed

Dr M.D. Raghunathan

Dr G.S. Palani



66   ANNuAL REPORT 2020 - 2021

 RESEARCH & DEVELOPMENT
FOCuSED bASIC RESEARCH

581.6

542.9

504.1

465.3

426.5

387.8

349

310.2

271.4

232.7

193.9

155.1

116.0

77.55

38.78

0

Y

V1
L1
C1

X

Output set: Case 18 time 0.767187
Deformed (581.6): Total translation
Nodal contour: Total translation

Z

Fig. 2 FEA simulation of failure of tower

Development of performance based retrofitting techniques towards life  �
extension of transmission line / communication towers
Failure analysis of real life TL / communication towers to arrive at performance  �
based retrofitting techniques
Development of design guidelines for performance based retrofitting  �
technologies for existing transmission / communication towers

Scope / Objectives

Fig. 1 Failure of tower during prototype testing

APRIL 2020 - MARCH 2023
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

A heating module, capable of heating 
in a controlled manner is developed. 
Presently, the module can heat three 
separate zones. A maximum of three 
thermocouples can be employed 
for measuring temperature around 
each zone. The acquired temperature 
values are sent to the feedback-based 
system that would send control signals 
based upon the set point and the 
temperature feedback. In order to 
study the performance of the heating 
module, experimental investigations 
were carried out on an unrestrained 
simply-supported steel beam with 
65NB section and a span of 3.59m. The 
heating module was used to increase 

the temperature of a segment of length 
1.5m in the mid-span of the specimen 
to a pre-fixed target temperature. The 
schematic sketch of the experiment 
set-up is shown in  Fig. 1. Specially 
fabricated coils were used for heating 
localised regions of the specimen. The 
system was insulated using a 50 mm 
blanket capable of safely withstanding 
up to 1425°C. A small strip of the region 
(that was being heated) was uncovered 
to assess the temperature variation 
across the section using an IR (Infrared) 
camera and a pyrometer. The thermal 
image captured with IR camera is shown 
in Fig. 2. Six K-type thermocouples were 
used to measure the temperature of 
different regions (Fig. 3). The results 
indicate that the heating module could 
induce an average temperature of 692°C 
on a specified region.

Development of a simple low cost flexible heating module 
for assessing fire rating of steel structural components- 

To develop a heating module to meet the standard 
temperature-time curve

JuLy 2020 – MARCH 2022

Project Leader

Dr A. Cinitha

Team

Dr M.B. Anoop (Mentor)

Dr B. Arun Sundaram

Shri G. Ramesh

3500mm

Non-contact laser LVDT

200mm

Flange plate

All dimensions are in mm

Thermocouples
High temperature srain gauge
Non-contact Laser LVDT

75mm 75mm

1

2

3 4 5

Fig. 1 Simply supported beam with thermocouple location
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Fig. 3 Temperature vs. Time plot

Fine tuning of a system which will meet technically the standardized heating of  �
structural members.
Fire rating studies on steel structural members �
To study the response of steel beams under fire conditions �

Scope / Objectives

Fig. 2 Thermal image of heated zone

JuLy 2020 – MARCH 2022
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

A new dissipative fuse link beam- column 
connection was  developed, which 
acts as structural fuse during strong 
earthquake to enable easy repair and 
rehabilitation of steel moment frame 
buildings after strong earthquake. The 
intended behaviour was successfully 
demonstrated through full-scale experi-
mental investigations on exterior 
beam-column joint subassemblage 
with a beam depth of 400mm (Fig. 1). 
In addition design methodology was  
developed based on numerical and 
experimental results. In continuation 
of this, to investigate the behaviour of 
fuse link beam column connection up to 
a beam depth of 800mm, the objectives 
of the proposed study are conceived 
(Fig. 2). 

Based on the developed design 
guidelines, the fuse link beam 

column connection is designed for 
the beam depth of 600 and 800mm. 
Subsequently, numerical studies 
under monotonic and cyclic loading 
are carried out on exterior beam 
column joint sub-assemblages. Typical 
moment-rotation behaviour from 
analytical, numerical under monotonic 
and cyclic loading are shown (Fig. 3). 
From the comparison, it is observed 
that envelop of the hysteresis curve 
appropriately matches with analytical 
and monotonic results. As the strength 
of the connection is lesser than the 
yield strength of the connected beam, 
the inelastic action is confined within 
the connection. Further, the ultimate 
strength of connection at every cycle 
is not degraded up to the connection 
of 0.05 rad. From the plastic strain 
distribution around the connection 
region, it is observed that the primary 
members and standard shear tab are 
not experienced inelasticity except 
close to bolt-hole region, which is due 
to local stress concentration.

Dissipative fuse link beam-column connection for seismic 
resilient steel moment frames

JuLy 2020 – MARCH 2022

Project Leader

Shri M. Saravanan 

Team

Dr G.S. Palani (Mentor)

Dr V. Marimuthu 

Shri Vimal Mohan

Dr M. Surendran

Fig. 1 Experimental set-up
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Fig. 3 Moment-Rotation plot

Fig. 2 Conceptual view of fuse link beam-column

Performance evaluation of exterior large fuse link beam-column joint (beam  �
depth up to 800mm) sub-assemblage by using developed fuse link under 
monotonic and pseudo static reverse cyclic loading
Performance assessment of developed fuse link connection in moment frames  �
through full-scale experimental investigations under lateral loading
Development of design guidelines for seismic resilient steel moment frames  �
based on the above studies

Scope / Objectives

JuLy 2020 – MARCH 2022
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

The characterization of textile reinforced 
concrete (TRC) for developing TRC fence 
panels was completed. An indigenous 
textile has been identified and feasi-
bility study was carried out for use in 
TRC fence applications. The number 
of textile reinforcement layers and the 
binder ingredients have been arrived 
for TRC fence. 

In order to enhance the production 
rate of folded TRC fence panel, a 

methodology has been developed. A 
casting tray has been designed in such a 
way that both straight and folded panel 
can be cast using the same. The casting 
tray can be customized to produce 
panel segments and single panels of 
various dimensions. Folded TRC panels 
of 1m x 300mm x 18mm size and 3m 
x 800mm x 18mm were cast using the 
proposed method (Fig. 1). The TRC 
folded panel specification and the area 
necessary for the textile reinforcement 
has been designed to resist wind load 
and handling loads. TRC panel design 
is being validated by conducting 
experiments.

Folded textile reinforced concrete fencing panels for 
highway and other infra project applications

AuGuST 2020–  JANuARy 2022

Project Leader

Dr Smitha Gopinath

Team

Shri A.K. Farvaze Ahmed

Fig. 1 Production process of folded TRC fence panels

Development and standardization of folded TRC fence panel with low weight to  �
strength ratio
Enhancing the production rate to 32m � 2/hr against the existing production rate 
of 8m2/hr for TRC fence panels, using TRCPT at CSIR-SERC
Design specifications for TRC fence panels �
Demonstration of folded TRC fence panels �

Scope / Objectives
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Significant achievements/ 
contributions towards 
technology/ product/process 
development:

Feasibility of the type of textile to be  �
used in TRC WTP, which was received 
from German partner ITA, has been 
investigated by conducting uniaxial 
tensile test. 

Experimental investigations were  �
carried out to determine the influ-
ence of textile layer positing in TRC 
on the response behaviour, towards 
finalization of design of TRC WTP.  

The loading and their combinations  �
to be considered for the design and 
finite element analysis of TRC WTP 

has been arrived. A generalized 
template has been devised for the 
determination of load to be applied 
on TRC WTP.

Macro modelling methodology for  �
numerical modelling using finite 
element analysis has been developed 
to predict the load capacity of TRC 
WTP components as well as that of 
TRC WTP as a whole.

Finite element analysis has been  �
carried out on rectangular and 
cylindrical TRC WTPs and based 
on the analysis results; the final 
geometry to be considered is arrived 
as cylindrical, due to the structural 
performance advantage it offers 
(Figs. 1 & 2).

Modular lightweight wastewater treatment units made with 
TRC for rural and periurban dwellings (CleanWater) 

MARCH 2020 –   MARCH 2023

Project Leader

Dr Smitha Gopinath

Team

Shri A.K. Farvaze Ahmed

Fig. 1 Max. principal stress in cylindrical 
TRC WTP

Fig. 2 Max. principal stress in rectangular 
TRC WTP

Development of a decentralized and modular textile reinforced concrete waste  �
water treatment plantScope / Objectives
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Evaluation and management of longitudinal force on 
substructures of railway bridges

APRIL 2017 -  DECEMbER 2021

Sponsoring Agency:
Research Designs & Standards 
Organisation, Lucknow

Objectives Achieved/ Progress made:

The main aim of this project is to 
evaluate the longitudinal force coming 
on the railway bridge substructure due 
to the passage of trains. Experimental 
investigations at the laboratory were 
carried out to understand the dispersion 
of longitudinal forces in railway bridges. 
Field investigations were carried out 
on two through-type open-web girder 
bridges-(i) Bridge-342 across river 
Cauvery at Erode and (ii)Bridge-1274 
across river Nethravathy at Mangalore 
for the evaluation of longitudinal forces 

(Fig. 1). The bridge superstructure 
was instrumented with strain gages, 
displacement transducers, and 
accelerometers as per the guidelines 
stipulated by RDSO. Field investigations 
were carried out using a special train 
formation comprising of two front locos, 
41 loaded wagons, one brake van, and 
one rear loco. Both static and dynamic 
tests were conducted on the bridge for 
the evaluation of longitudinal force. 
Finite element simulations were also 
carried out to evaluate the dispersion 
of longitudinal force.

Fig. 1 Instrumentation and testing of different Bridges

Project Leader

Dr K. Kesavan 

Dr Ing Saptarshi Sasmal

Team

Prof Santosh Kapuria
Dr K. Balaji Rao
Dr S. Parivallal 
Dr V. Srinivas 
Dr N. Anandavalli 
Dr B. Arun Sundaram 
Dr K. Lakshmi 
Shri K. Saravana Kumar
Dr Nawal Kishor Banjara
Dr B.S. Sindu
Shri M. Kannusamy
Dr A. Thirumalaiselvi

Benefits likely 
to accrue to 

the sponsor on 
completion of 

project

Development of suitable methodologies for mitigation and dispersion of 
longitudinal forces in the substructure of railway bridges. 
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Analysis and design of semi-buried Hardened Aircraft 
Shelter (HAS)

SEPTEMbER 2018 – AuGuST 2022

Sponsoring Agency:
Center for Fire, Explosive and 
Environment Safety (CFEES), DRDO, 
New Delhi

Objectives Achieved/ Progress made:

Characterisation of materials to be  �
used in construction of burster slab 
(Fig. 1)

Evaluation of dynamic elastic  �
modulus of the SFRC specimens as 
per IS13311 Part 1

Casting of scaled specimen of the  �
burster slab in the laboratory for 
explaining the procedure of casting 
of fibre reinforced concrete with 
several layers of reinforcement.

Preparation of guidelines on how to  �
execute the casting in field

Fig. 1 Split tension test on SFRC specimens

Project Leader

Dr N. Anandavalli

Team

Dr J. Rajasankar
Dr Amar Prakash 
Shri V. Ramesh Kumar

Benefits likely 
to accrue to 

the sponsor on 
completion of 

project

Construction of HAS will protect aircrafts from impact followed by explosion due 
to 2000 lb bomb.
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Condition assessment of members and connections of 
crusher houses in Stage I and II at NCPS, Dadri

SEPTEMbER 2020 - FEbRuARy 2021

Sponsoring Agency:
M/s National Capital Power Station 
(NCPS), Dadri

Objectives Achieved/ Progress made:

Condition assessment of the members 
and connections in the crusher houses 
(Stage I and Stage II) at NCPS, Dadri has 
been carried out by visual inspection 
to identify the critical locations based 
on the severity of the defects. NDT 
inspections such as Dye Penetrant 
Testing (DPT), Magnetic Particle Ins-
pection (MPI) and ultrasonic thickness 
measurements have been carried out. 

Ultrasonic thickness measurements as 
shown in Fig. 1 have been carried out 
at all the critical regions of corroded 
members and connections. DPT as 
shown in Fig. 2 has been conducted 
at the accessible critical connection 
regions of beams, columns and 
bracings at all levels of both the 
crusher houses. Critical locations for 
strengthening have been identified and 
recommendations for strengthening 
and preventive measures have been 
given.

Fig. 1 Typical location of severe 
corrosion and thickness

Fig. 2 Typical view of the dye penetrant 
testing

Project Leader

Dr G.S. Palani

Team

Dr V. Marimuthu 
Dr P. Prabha
Shri M. Saravanan
Dr M. Surendran

Benefits likely 
to accrue to 

the sponsor on 
completion of 

project

The experimental results of the project will enable the sponsor to ascertain the 
structural integrity of the steel structural components at crusher houses.
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Fatigue life evaluation of reinforcing bars

SEPTEMbER 2019 - JuNE 2020

Sponsoring Agency:
M/s Tata Steel Limited, Jamshedpur

Objectives Achieved/ Progress made:

M/s Tata Steel Limited, Jamshedpur is 
in the process of developing new range 
of reinforcing bars.  In this connection, 
the company was interested in 
evaluating fatigue performance of 
these reinforcing bars. Fatigue life 
evaluation of two different types of 500 
SD category  reinforcing bars of 16 mm 
diameter have been taken up.  Fatigue 
studies were carried out on 500 SD 
(Type II) reinforcing bars under constant 

amplitude sinusoidal cyclic loading 
using fatigue rated Universal Testing 
Machines of ±250 kN capacity.  Figure 
1 shows the set-up for fatigue test on 
a reinforcing bar. The maximum and 
minimum stress values corresponding 
to cyclic loading were 250 MPa and 50 
MPa respectively. The stress ratio was 
kept  as 0.2 and the test frequency was 
10 Hz.  The samples were tested up to 
5 million cycles of loading or failure 
whichever is earlier.

± 500 kN capacity UTM

Reinforcing bar

Fig. 1 Fatigue test on a reinforcing bar

Project Leader

Dr M. Saravanan

Team

Shri P. Gandhi
Dr A. Ramachandra Murthy
Dr S. Vishnuvardhan

Benefits likely 
to accrue to 

the sponsor on 
completion of 

project

The results of the studies will be useful in evaluating the fatigue life of new range 
of reinforcing bars.
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Cyclic and monotonic fracture studies on similar pipe girth 
weldments at operating temperature

NOVEMbER 2019 -  MARCH 2021

Sponsoring Agency:
Bhabha Atomic Research Centre, 
Mumbai

Objectives Achieved/ Progress made:

Cyclic fracture tests were carried out 
on three numbers of 219 mm outer 
diameter carbon steel pipes having 
circumferential through-wall notch 
and one number of 219 mm outer 
diameter carbon steel pipes having 
circumferential part-through/surface 
notch in the base metal at an operating 
temperature of 300°C. The pipes were 
made of SA 333 Gr. 6 carbon steel. 
The tests were carried out under four-
point bending, under load control using 

±500kN capacity servo-controlled 
hydraulic actuator. Figure 1 shows a 
view of cyclic fracture test set-up. Figure 
2 shows a view of wrap type resistance 
heater with thermal insulation and 
thermo-couples was used in the pipe 
specimen. Figure 3 shows the close-
up view of cyclic fracture test set-up. 
LVDTs were used to measure deflection 
of pipe at different locations. Crack 
Mouth Opening Displacement was 
measured using specially fabricated clip 

Fig. 1 Set-up for cyclic fracture test

Project Leader

Shri D.M. Pukazhendhi

Team

Shri P. Gandhi
Dr A. Ramachandra Murthy
Dr S. Vishnuvardhan
Dr M. Saravanan
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gauges. Strain-gauge-based clip gauges 
were used and these were calibrated 
prior to the tests to the required range 
of displacement. Image Processing 
Technique (IPT) was used to measure 
surface crack growth from both the crack 
tips in the circumferential direction. 
The pipe specimen was subjected to 
completely reversed constant amplitude 
cyclic (triangular waveform) bending 
under load control. The minimum and 

maximum cyclic applied load values 
were ±360 kN, ±444 kN, ±349 kN and 
±300 kN. During testing, load, load-line 
displacement, deflections of the pipe 
and crack mouth opening displacement 
of the pipe specimen were continuously 
monitored. The rate of loading was 10 
kN/sec. The  pipe specimens failed at 
14.75, 18.50, 18.50 and 108.25 cycles 
and failed by ductile tearing justifying 
the LBB phenomena.  

Fig. 2 Wrap type resistance heater and grid marking

Fig. 3 Close-up view of cyclic fracture test set-up

Benefits likely 
to accrue to 

the sponsor on 
completion of 

project

The results of the studies will be useful for structural integrity assessment of pipe 
with girth weldments subjected to cyclic loading at operating temperature 300°C.

NOVEMbER 2019 -  MARCH 2021
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Study on the vibration problem in DLF Tower, Chennai

FEbRuARy 2020 - MAy 2020

Sponsoring Agency:
Ever Sendai Construction Pvt. Ltd c/o 
DLF Info City Chennai Limited

Objectives Achieved/ Progress made:

The investigation was concerning 
to the vibration on a specified floor 
level of a 10-storied building in the 
DLF Tower building (Block-2), which 
was experiencing lower levels of 
intermittent vibrations during office 
hours. The study was conducted at the 
identified locations of the floor slab 
for the ambient and forced vibration 
conditions (Fig. 1). The vibration 
severity was assessed based on National 

and International Standards pertaining 
to the topic concerned. A detailed 
methodology for possible damping 
enhancement was made specific to the 
location & measures were provided to 
reduce the vibration levels (even though 
minimal for human perceptibility 
as observed during measurement). 
Possible remedial measures, in case 
the problem get aggravated also have 
been suggested. 

Fig. 1 Typical view of the acceleration measurement on the floor slab

Project Leader

Smt R. Sreekala

Team

Dr G.V. Rama Rao 
Dr C. Bharathi Priya

Benefits likely 
to accrue to 

the sponsor on 
completion of 

project

Suitable local retrofitting measures were suggested which can be easily 
implemented at site with a faster repair time, without affecting the routine office 
activities.
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Monitoring of 12 inch diameter in-service LPG pipeline 
during lowering operation

MARCH 2020 -  MAy 2020

Sponsoring Agency:
GAIL India Limited, Mumbai

Objectives Achieved/ Progress made:

GAIL’s 12” diameter LPG pipeline 
running near Loni had low soil cover at 
chainage around 1172.665m and the 
pipeline was also exposed for stretch of 
about 50m. The stretch of the pipeline 
falls in a cultivated land and these 
undulated areas have been graded by 
farmer leading to loss of cover over 
pipeline. The only option for protecting 
the pipeline is by lowering the pipeline 

section to a safer depth. The pipeline 
was instrumented with strain gages at 
five different locations for monitoring 
during the lowering operation (Fig. 1). 
The lowering of pipeline was carried out 
in stages. The pipeline was lowered such  
that the stresses at the instrumented 
location should not exceed the limiting 
value. The lowering was carried out for 
a maximum depth of almost 1550 mm. 

Fig. 1 Pipeline supported in sand bags prior to lowering and the datalogger used for 
monitoring strain during monitoring

Project Leader

Dr S. Parivallal

Team

Dr B. Arun Sundaram

Benefits likely 
to accrue to 

the sponsor on 
completion of 

project

Development of suitable methodologies for mitigation and dispersion of 
longitudinal forces in the substructure of railway bridges. 
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Studies on railway track fastening assembly and its 
components

JuNE 2020 - NOVEMbER 2020

Sponsoring Agency:
M/s Vossloh Fastening Systems GmbH, 
Germany

Objectives Achieved/ Progress made:

Fatigue tests on rail fastening system 
with longitudinal/vertical (L/V) ratios 
of load of 0.40 and 0.62 with the 
equivalent angle between the load-
line and a line normal to the running 
surface of the rail as 21.8° and 31.8° 
were carried out for two million and 
0.50 million cycles of loading as per 
RDSO guidelines. The test frequency 
was maintained as 5 Hz. Figure 1 shows 
the fatigue test set-up for rail fastening 
system with inclination of 21.8°.  Figure 

2 shows the close-up view of fatigue 
test set-up with inclination of 21.8° 
and 31.8°.  The rail fastening system 
withstood 2.5 million cycles of loading 
without any failure and complied 
with RDSO guidelines.  Subsequent to 
fatigue tests on rail fastening system, 
the rail fastening components were 
checked for any deformity or wear 
on the surface and dimensions check 
was carried out on angle guide plates 
and sleeper screws; service height 
measurements of tension clamps was 
also carried out.  After fatigue tests, 

Fig. 1 Fatigue test set-up for rail fastening system with inclination of 21.8°
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Benefits likely 
to accrue to 

the sponsor on 
completion of 

project

These studies are helpful in performance evaluation of railway track fastening 
assembly and its components for use in Indian Railways.

(a) Fatigue test set-up with inclination of 21.8°

(b) Fatigue test set-up with inclination of 31.8°

Fig. 2 Close-up views of fatigue test set-up

tension tests were carried out on four 
numbers of sleeper screws.  Toe load 
tests for determination of clamping 
force, after fatigue tests was carried out 
as per DIN EN 13146-7 standard for two 

types of fastening assemblies.  Stiffness 
tests were carried out after fatigue tests 
as per DIN EN 13146-9 standard on two 
types of rail pads.

JuNE 2020 - NOVEMbER 2020



84   ANNuAL REPORT 2020 - 2021

RESEARCH & DEVELOPMENT
SPONSORED RESEARCH PROJECT

Evaluation of capacity and performance of rock anchor bolt 
for an underground defence project

 NOVEMbER 2020 - MAy  2021

Sponsoring Agency:
L&T Construction, Chennai

Objectives Achieved/ Progress made:

In this study, the laboratory tests 
were carried out in CSIR-SERC on 
different specimens and in-situ tests 
carried out on rock anchor bolts at 
L&T site as per the client specified 
locations. The material properties of 
each individual material, namely, grout 
(bleeding and compressive strength), 
steel rebar (chemical analysis and 
tensile properties), plastic duct (tensile 
properties) are determined from the 

detailed laboratory tests (Fig.  1). 
Then, the bond properties between 
different interfaces on the rock anchor 
type assembly, i.e., rock-grout, plastic 
duct-grout, and steel rebar-grout are 
evaluated based on the laboratory 
tests carried out as per the relevant 
codal provisions/literature. The details 
regarding specimen geometry, test set-
up, instrumentation, relevant codal 
provisions, observed results from the 
laboratory investigations are presented. 
The details regarding the in-situ tests 
on the selected anchors carried out 
and the results obtained from the in-
situ tests are also presented.

(a)

(b) (c)

Fig. 1 Laboratory investigations of the material used in rock anchor bolt for underground 
defence site
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the sponsor on 
completion of 

project

The studies carried out by CSIR-SERC are useful for the safe design of underground 
tunnels. 
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Wind tunnel testing on scaled building model with corner 
modifications

JuLy 2020

Sponsoring Agency:
BITS Pilani, Hyderabad Campus, 
Telangana

Objectives Achieved/ Progress made:

Pressure measurement studies were 
carried out on scaled models of two 
buildings with corner modifications 
(i.e., one with sharp corner and other 
with single slot) in wind tunnel under 
simulated open terrain conditions. The 
models have been fabricated in-house 
using acrylic sheets, instrumented with 
single point pressure ports at different 
levels and tested for various angles 
of wind incidence ranging from 0° to 
360°. Based on the analysis, contours of 

mean pressure coefficients, statistical 
values of pressures at each port and 
aerodynamic force coefficients were 
obtained. Based on the study, reduction 
in mean and fluctuating components of 
drag coefficient was observed for single 
slot building model in comparison with 
sharp corner building model. Figure 
1 shows typical view of the building 
models tested using boundary layer 
wind tunnel facility at CSIR-SERC.

Fig. 1 Building models with sharp corner and single slot kept inside wind tunnel for testing

Project Leader
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Benefits likely 
to accrue to 

the sponsor on 
completion of 

project

Based on the wind tunnel testing and data analysis, dynamic wind loads acting on 
the buildings with corner modifications have been estimated, leading to optimal / 
safe structural design of building components against wind loads
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Performance evaluation of metro rail couplers through 
laboratory and field investigations

OCTObER 2020 TO JuNE 2021

Sponsoring Agency:
M/s Voith Turbo Pvt Ltd., Hyderabad

Objectives Achieved/ Progress made:

The laboratory examination includes 
the type test & calibration of Front 
Automatic Coupler, Semi Permanent 
Coupler A and Semi-Permanent Coupler 
B for metro application in Phase I.  The 
type tests were performed both in 
compression & tension modes for all the 
three types of couplers (Fig. 1). For all 
the three couplers, the strain measured 
in the loading steps are well within the 

elastic range of 2000 micro strain (0.2%) 
and the residual strain is much less than 
0.2% for both compression & tension 
loads. No permanent deformation or 
fracture observed in both compression 
& tension peak loads. The outward 
appearance & mechanical interfaces 
are checked after the test and are 
intact. 

Fig. 1 Actual test set up for FAC test
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project

The test results will be useful for the Indian Railways in terms of improved 
performance
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Condition assessment and retrofitting of masonry arch 
bridge at Kamaraj Salai, Puducherry

SEPTEMbER2020 -  DECEMbER 2020

Sponsoring Agency:
PWD, Puducherry

Objectives Achieved/ Progress made:

Experimental and numerical investiga-
tions were carried out on the masonry 
arch bridge at Kamaraj Salai, Puduch-
erry. It was decided that the prevail-
ing condition of the bridge needs to 
be checked through visual inspection 
and structural adequacy of the bridge 
for the current and future traffic is to 
be evaluated. This is to be assessed 
through detailed load testing. During 
visual inspection, presence of large 
cracks was observed in spandrel wall at 
pier location and visible cracks at arch 
crown (Fig. 1). Further, the load tests 
were carried out using two test vehicles 
with five different load levels. The load-

ed vehicles were placed in critical loca-
tions with incremental loadings. The 
critical structural responses obtained 
during the field tests were processed. 
Based on the responses, specific rec-
ommendations on the possibility of the 
usage of the bridge for further use are 
also made. It is found that a compre-
hensive retrofitting needs to be carried 
out on the bridge to make the bridge 
usable with load rating (reduced allow-
able loading). It is also recommended 
that for allowing full IRC loading, a new 
bridge may be constructed with inno-
vative design and erection procedure 
to cater the need for fast construction 
of the bridge.

Fig. 1 Distress in the connection between pier and arch crown
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project

Extensive computational simulation studies carried out in correlation with filed test 
measurements will be useful to formulate the recommendations and measures for 
repair/retrofitting for capacity augmentation and for further usage of the bridge 
for new increased traffic load demand.
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Evaluation of dynamic characteristics of shut off rod 
assembly using pseudo dynamic test facility

JANuARy 2021 – ONGOING

Sponsoring Agency:
Bhabha Atomic Research Centre, 
Mumbai

Objectives Achieved/ Progress made:

Evaluation of dynamic characteristics of 
shut off rod assembly of Dhruva reactor 
is mandatory as per the new nuclear 
regulatory requirement. Initial phase 
of the project consists of generation 
of the required time histories, at those 
locations to which the shutoff assembly 
systems are to be attached. Simulation of 
acceleration-time histories for actuators 
provided at four locations namely, the 
Deck plate, End shield, Tube sheet 
and Inlet plenum of the shutoff rod 
assembly are required to be generated 
for a reliable and efficient seismic 
evaluation. The site specific response 

spectrum corresponding to two sites 
Trombay and Vizag have been provided 
by BARC. Response Spectrum Peak 
Broadening and Smoothing have been 
carried out as per Nuclear Regulatory 
Commission (NRC) requirements as the 
same along with raw spectrum have 
been provided by BARC. Compatible 
time history generation is carried 
out through the stochastic method 
developed by Boore et al., (1997). This 
has been subsequently used to generate 
the floor response spectra with the 
given 4% damping. The achieved floor 
response spectra is compared with the 
target response spectra (Fig. 1).
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Fig. 1 Typical spectral comparison- RRS (Target) Vs TRS (Ach) for Broadened Spectra – X 
Direction - Trombay Site- a) location Deck Plate b) location Inlet Plenum
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The result of the test will be useful for the structural integrity assessment of the 
reactor
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Fatigue life evaluation of 60 kg 90 UTS rails with bolt holes

FEbRuARy 2021 - AuGuST 2021

Sponsoring Agency:
M/s SRP Engineers, Faridabad

Objectives Achieved/ Progress made:

The fatigue life of rails with chamfered 
holes and CHE holes, laboratory 
fatigue tests were carried out as per 
the procedure approved by Research 
Designs & Standards Organisation 
(RDSO). Fretting was induced using 
a double turnbuckle attached to bolt 
holes and the turnbuckle was loaded 
to a stable force of 35.6 kN as specified 
in US Department of Transportation 
program.  Figure 1 shows the set-up for 
fatigue test on a rail sample with bolt 

holes. The rail samples were subjected 
to constant amplitude sinusoidal cyclic 
loading corresponding to tensile stress 
of 20 kg/mm2 and compressive stress 
of 4 kg/mm2 at the bottom surface of 
the rail foot.  The test frequency was 8.5 
Hz. Fatigue test on the first rail sample 
with chamfered bolt hole has been 
completed. The rail sample failed at 
19,17,290 cycles of loading by initiation 
of crack at one of the bolt holes.  
Initiation of crack was indicated by the 
crack detection circuit arrangement.

Fig. 1 Fatigue test on rail sample with bolt holes
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project

These studies will help in assessing the fatigue performance of rail samples having 
bolt holes processed as per cold hole expansion procedure.
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Wind tunnel investigations on aeroelastic models of 150m, 
200m and 220 m tall RC chimneys –FGD system package for 

NTPC Farakka super thermal power project

SEPTEMbER 2020 - DECEMbER 2020

Sponsoring Agency:
M/s  Mitsubishi Hitachi Power Systems 
India Pvt. Ltd., Bangalore

Objectives Achieved/ Progress made:

The objectives of the this study were  
(i) to investigate the interference effects 
on the proposed 200 m tall chimney 
due to the presence of proposed 150  m 
tall chimney and other surrounding 
structures viz., power house, boiler 
structure and mill buildings etc.,  
(ii) to investigate the interference effects 
on the proposed 150 m tall chimney 
due to the presence of proposed 200 
m tall chimney and other surrounding 
structures viz., power house, boiler 
structure and mill buildings etc. and  
(iii) to investigate the interference effects 
on the proposed 220 m tall chimney 
due to the presence of existing 275 m 
tall chimney and other surrounding 
structures viz., power house, boiler 
structure and mill buildings etc.

Detailed wind tunnel experiments have 
been conducted on a 1: 250 scale models 
of a 150 m tall RC chimney, 200 m tall 
RC chimney and a 220 m tall RC chimney 
under simulated atmospheric boundary 
layer conditions corresponding to open 
terrain. The chimney models have 
been tested in standalone  conditions.  
The models have also been tested for 
interference cases with models of 
proposed/existing RC chimneys and 
other existing surrounding buildings for 
various angles of wind incidence.  Based 
on the detailed analysis of various test 
data, the design bending moments and 
tip deflections including interference 
effects are obtained for the full-scale 
chimneys of 150 m. 200 m and 220 m 
tall,  corresponding to the design wind 
speeds (Fig.1 ).

(a) 150 m tall RC chimney model (b) 200 m tall RC chimney model (c) 220 m tall RC chimney model

Fig. 1 View of the models of chimneys with interfering bodies in wind tunnel for typical 
angles of wind incidence
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Benefits likely 
to accrue to 

the sponsor on 
completion of 

project

Assessing the structural adequacy of sections of existing chimney for the enhanced 
loading due to the interference effects by the presence of proposed/existing 
chimney(s).
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Integrity assessment of fire affected and strengthened 
boiler supporting beams in unit 6 of TPS II at NLC, Neyveli

FEbRuARy 2021 - AuGuST 2021

Sponsoring Agency:
NLC India Limited, Neyveli

Objectives Achieved/ Progress made:

Experimental investigations were 
carried out on the Boiler supporting 
structure of Unit 6 of TPS II (Fig. 1). NDT 
investigations were carried out using 
DPT and MPT on the welded joints of 
the damaged beams at different levels. 
Cracks were observed in few locations 
and the salient observations were 
informed to the NLCI. 

The structure was instrumented using 
strain gages at the columns, beams and 
braces, and the load test was carried 
out by filling the boiler with water in 
four stages. Total station measurements 
were also taken during the test to study 
the global behaviour of the structure. 
The responses observed were as 
expected and the structural behaviour 
is found to be satisfactory. 

Fig. 1 Supporting structure of Unit 6 of TPS II 
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the sponsor on 
completion of 

project

Normal operations for power generation could be resumed.
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Performance evaluation of AAR-H tight lock coupler and 
balanced draft gear

SEPTEMbER 2020 - MARCH 2021

Sponsoring Agency:
M/s  Escorts Limited, Railway 
Equipment Division,    Faridabad

Objectives Achieved/ Progress made:

Quasi-static tests in compression 
(buff mode) and tension (draw mode) 
were carried out for a travel of 60 
mm and 30 mm respectively and load 
versus displacement characteristics 
were recorded. Proof load tests were 
carried out up to a load of 2000 kN in 
compression and 1000 kN in tension 
and fracture test in tension up to a load 
of 1500 kN.  Endurance test was carried 
out up to 10000 cycles of loading 
both in buff and draw modes. Figure 1 
shows the set-up for endurance test on 
balanced draft gear.  Static tests were 
carried out on shear bolt assembly 

to assess the onset of proof load and 
ultimate failure load of tension bolts of 
20 mm, 21.2 mm and 24 mm diameter.  
Figure 2 shows the set-up for tension 
test on shear bolt assembly. Torsion 
test was carried out on AAR-H tight lock 
coupler attached with balanced draft 
gear.  Torsion test was carried out up to 
a load of 258 kN applied at a distance 
of 560 mm away from the axis of the 
couple on the loading arm inducing a 
torsional moment of 144 kN-m. The 
balanced draft gear and AAR-H tight 
lock coupler tested fulfilled the test 
requirements specified for each test 
and passed the respective tests without 
any failure.

Fig. 1 Endurance test on balanced draft gear Fig. 2 Tension test on shear bolt assembly
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Benefits likely 
to accrue to 

the sponsor on 
completion of 

project

These studies are helpful in ensuring performance of AAR-H type coupler and 
balanced draft gear for use in railway passenger coaches and locomotives.
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Condition assessment of identified RC Plant structures

JANuARy 2021-MAy 2021

Sponsoring Agency:
M/s  NTPC Ltd., Anta, Dist. Baran, 
Rajasthan

Objectives Achieved/ Progress made:

In-situ condition assessment of RC 
plant structures of a 425 MW gas-fired 
power station has been carried out. 
The assessment is with reference to 
quality, integrity and recommendations 
for remedial measures, if any. Detailed 
visual observation was carried out 
on identified plant structures viz., 
Waste heat recovery boiler (WHRB) 
foundations, Cooling tower, PT 
Chlorination and Clarifiers. Ultrasonic 
pulse velocity test was carried out on 

selected areas of structural members 
for quality and integrity assessment 
of concrete. Figure 1 shows the WHRB 
structure. Distress is noticed in the 
RC footing (E3) head of WHRB-2, 
which colud be due to voids and 
honeycombing (Figure 2). Number 
of core samples were collected 
for petrographic examination, 
carbonation depth and compressive 
strength estimation of concrete. Test 
data is being analysed for the present 
condition of the structural members.

Project Leader
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Team
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Benefits likely 
to accrue to 

the sponsor on 
completion of 

project

Based on the in-situ testing and analysis of test results, present condition and 
areas/zones of poor quality/deteriorated concrete shall be identified and would be 
suggested for quality and integrity improvement. This would enhance the quality 
and integrity of different RC plant structures which in turn enhance the long term 
durability and service life of plant structures.

Fig. 2 Cracking and delamination in RC 
column footing  

Fig. 1 Typical view of WHRB structure
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Studies on fatigue life evaluation of welded rail joints

JANuARy 2021 - JuNE 2021

Sponsoring Agency:
Bhabha Atomic Research Centre, 
Mumbai

Objectives Achieved/ Progress made:

Fatigue tests on six numbers of alumino-
thermit welded rail joints were carried 
out Research Designs & Standards 
Organisation (RDSO) specification. The 
rail joints were of 60E1 profile R260 
grade and 60 kg profile 1080 grade head 
hardened steel. The fatigue tests were 
conducted under four-point bending. 
The maximum and minimum tensile 
stresses at the bottom surface of rail 
foot were maintained at +20.0 kg/mm2 
(tensile) and -4.0 kg/mm2 (compressive) 
respectively. The rail samples were 

supported over a span of 1500 mm. 
The stress ratio (ratio of minimum 
stress to maximum stress) for all the 
six welded rails joint was maintained as 
0.2 and the test frequency was 8.33 Hz 
- 12.0 Hz. All the six welded rail joints 
withstood two million cycles of loading 
specified in IRST-19-2020 and complied. 
After completion of the fatigue tests, 
dye penetrant technique was used to 
identify/detect cracks on the tested 
specimens. Figure 1 show the fatigue 
tests on 60E1 profile R260 grade 
alumino-thermit welded rail joints, 
close-up view of fatigue test set-up and 
detection of crack using dye penetrant 
technique.    

Close-up view of fatigue test set-up

Rail joints after fatigue test with the
application of dye penetrant technique

to detect cracks

Fig. 1 Load vs. CMOD curve under monotonic loading
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completion of 

project

The studies carried out under this project will be useful to ensure safety, reliability 
and safe usage of welded rails in the Indian railway tracks.
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Finite element analysis and checking the structural 
adequacy of non-standard twin steel box composite super-

structure span for ROB at Mithapur, Danapur

FEbRuARy 2021 - JuNE 2021

Sponsoring Agency:
IRCON International Limited, Patna

Objectives Achieved/ Progress made:

The bridge girder system under 
consideration is the proposed Road 
Over Bridge (ROB) on a railway span 
in Mithapur, Danapur. Due to the non-
standard geometry, curved planar 
configuration, complex disposition, 
and safety concerns of ROB on railway 
span, M/s IRCON International Limited 
entrusted CSIR-SERC to evaluate the 
structural adequacy of the proposed 
bridge super-structure. A detailed 3D FE 
modelling of the composite bridge girder 
system along with the diaphragm, cross 
bracings and stiffeners was developed 
to evaluate the structural adequacy of 
the bridge girder system (as shown in 

Fig 1). Appropriate care was taken to 
reflect all dimensional details and to 
include all the minute details in the 
model to replicate the actual stress 
distribution for accurately evaluating 
the structural response parameters of 
the composite bridge. The FE model 
was analysed under different load 
conditions (and combinations thereof) 
as per the stipulations specified in 
IRC-6 and the stress-state of the super-
structure was thoroughly checked. 
From both the design aspect and the 
FE analysis, final observations on the 
structural adequacy of the composite 
bridge girder system and the remedial 
measures for the insufficient structural 
members were provided.   

(a) (b) (c)

Fig. 1 Finite element analysis on the twin-steel box steel concrete composite bridge girder 
system (a) Configuration of the bridge with several components considered for FE analysis, 

(b) Deflection contour and c) Strain contour of the bridge girder system under combined DL, 
SIDL and LL (Class 70R vehicle at midspan near outer girder)
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The project output will be useful to assess the adequacy of the superstructure and 
to take appropriate steps further.
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Assessment of structural adequacy of Bridge No. 134 of RSDO 
standards composite bridge girder and recommendations 

for retrofitting of superstructure of bridge

MARCH 2021 – FEbRuARy 2022

Sponsoring Agency:
East Central Railway (ECR)

Objectives Achieved/ Progress made:

Field investigations and numerical 
simulation studies were carried out 
on the super- structure of composite 
bridge (BR134) to evaluate the 
structural adequacy of the super 
-structure under 25T of loading. During 
the field investigations, instrumentation 
on various parts of the super-structure, 
i.e., rail, concrete slab, two I-girders, 
bearings was carried out in order to 
evaluate the response under static and 
dynamic test cases conducted using 
the test train formation provided by 
ECR (Fig. 1). Non-destructive testing 
(NDT) on the concrete slab was also 
conducted using ultrasonic pulse 

velocity (UPV) and rebound hammer to 
assess the overall quality of concrete. 
Based on the studies, it was observed 
that the concrete quality is found to 
be good.As the field study could not 
be conducted using the intended 25T 
loading, the same was assessed using 
the validated numerical studies. From 
numerical simulation, it was found 
that the composite superstructure 
is performing well under all the load 
cases considered in the present study. 
The interface behaviour (steel-concrete 
interface near mid- and quarter- span) 
shows the required integrity for 
complete force transfer. 

(a) (b) (c)

Fig. 1 Typical arrangement of strain gages on (a) rail, (b) along the depth of the girder, and 
(c) at deck slab
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The study will enable ECR to ensure the performance of these structures under 
different loading and speed conditions. The developed methodology will also 
facilitate ECR to evaluate and ascertain the performance of other bridges (with 
similar substructure, geometry and material)



CSIR-SERC  CHENNAI  97

RESEARCH & DEVELOPMENT
SPONSORED RESEARCH PROJECT

Analysis and design checking of single lane steel modular 
bridges (with & without walkway attachment) of varying 

spans starting from 30ft in steps of 10ft to prepare 
complete load span charts

MARCH 2021 – DECEMbER 2021

Sponsoring Agency:
Garden Reach Shipbuilders & Engineers 
Ltd., Kolkata

Objectives Achieved/ Progress made:

The objective of the project is to develop 
load span charts (30ft to 200ft) for 
different loading conditions. At present, 
modelling of the 200 ft modular steel 
truss bridge has been carried out using 
STAAD Pro. Basic finite element model is 

developed. Linear quasi-static analysis 
of one span of the bridges will be 
conducted by using the finite element 
method (FEM) employing beam/truss 
elements appropriately as shown in Figs. 
1 and 2. Elastic analysis was carried out 
for dead load and live load combination. 
Maximum forces, displacements, reac-
tion forces are obtained. The model 
consisting of pedestrian walkway will 
be taken up in future.

Fig. 1 A rendered isometric view of a 
typical panel of the modular construction

Fig. 2 Top view of model with carriage way 
width of 5.3m
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completion of 

project

The  output of the project will enable the sponsor to construct predesigned 
modular steel bridges  and also to ensure the adequacy and integrity of the steel 
structural modular bridges.
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Wind Tunnel investigations on aeroelastic models of 150m 
and 240 m tall RC chimneys –for 3X200 MW +3X500MW 

Ramagundam FGD

SEPTEMbER 2018 – AuGuST 2022

Sponsoring Agency:
M/s  Bharat Heavy Electricals -PEM, 
Noida

Objectives Achieved/ Progress made:

The objectives of the this study are (i) 
to investigate the interference effects 
on the proposed 150 m tall chimney 
due to the presence of surrounding 
structures viz., chimneys, power house, 
boiler structure and mill buildings etc., 
and (ii) to investigate the interference 
effects on the proposed 240 m tall 
chimney due to the presence of 

surrounding structures viz., chimneys, 
power house, boiler structure and mill 
buildings etc. 

To conduct detailed wind tunnel 
experiments, fabrication of 1: 250 
scale models of a 150 m tall RC 
chimney and 240 m tall RC chimney 
has been initiated.

Project Leader

Dr P. Harikrishna

Team

Dr A. Abraham
Dr M. Keerthana

Benefits likely 
to accrue to 

the sponsor on 
completion of 

project

Assessing the structural adequacy of sections of existing chimney for the enhanced 
loading due to the interference effects  by the presence of  proposed/existing 
chimney(s).
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SL.No PRojeCT TITLe CLIeNT DeTAILS DURATIoN
01 Evaluation of Concrete integrity in TG 

Columns & Mill Deck
Simplex Infrastructures Ltd., Chennai Sep 2020 – Nov 2020

02 Static and bend test on AARH Tight 
Lock Coupler Assembly

Escorts Ltd., Faridabad Feb 2020 – Jul 2020

03 Vibration Tests on a 20mm Manually 
Operated Valve

M/s Valves Ltd., Coimbatore Nov 2020 – Dec 2020

04 Performance Evaluation of Reinforcing 
Bar Couplers of 32 mm Diameter

M/s GPT Infraprojects Ltd., Kolkata Jun 2020 – Jul 2020

05 Seismic Test on a CRP Simplex Electric 
Panel using Shake Table

Siemens Ltd., Goa Jul 2020 – Aug 2020

06 Condition Assessment of Identified 
Civil RCC Structures of Singrauli Super 
Thermal Power Corporation (SSPTC), 
Saktinagar

Singrauli Super Thermal Power 
Corporation (SSPTC), Saktinagar

Nov 2020 – May 2021

07 Testing and Evaluation HSFG Bolted 
joints for Slip Factor

M/s Konkan Railway Corporation Ltd., 
Reasi (J&K)

Sep 2020

08 Evaluation of Concrete integrity in ID 
fan foundation PHASE 2

Priya Constructions, Calicut, Kerala Oct 2020 – Nov 2020

09 Condition Assessment of Fire Affeted 
Building Structure of Anabond 
Limited at Perungundi

Anabond Ltd., Chennai July 2020 –Aug 2020

10 Fatigue Life Evaluation of 57-inch 
Diameter Wheel Lock Ring Sub-
assembly

M/s Wheels India Ltd., Chennai Aug 2020 – Sep 2020

11 Performance evaluation of AAR 
H Type Tight Lock Coupler and 
Balanced Draft Gear assembly

M/s Escorts Pvt Ltd., Faridabad Nov 2020 – Feb  2021

12 Fatigue Life Evaiuation of 60 E  1 
Profile R260  Grade Alumino-
Thermit Welded Rail Joints

M/s The India Thermit Corporation 
Ltd., Kanpur

Oct 2021 – Jan 2021

13 Static and  Fatigue Studies on High 
Strength Cement Grout

Nexhas Renewables Pvt Ltd., 
Chennai

Oct 2020 – Feb 2021

14 Performance Evaluation of rebar 
couplers under low cycle and 
fatigue loading

Utracon Structural Systems Pvt Ltd., 
Chennai

Dec 2020 – Apr 2021

15 Fatigue Life Evaiuation of 60 kg  
1080 Grade Head Hardened 
Alumino-Thermit Welded Rail 
Joints

M/s The  India Thermit Corporation 
Ltd., Kanpur

Dec 2020 – Mar 2021
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SL.No PRojeCT TITLe CLIeNT DeTAILS DURATIoN
16 Designing an Anchoring system to 

ignoeous rock for a pipe line across T.B. 
river downstreams for SMIORE

Sandur Maganese and Iron Ore Ltd., 
Karnataka

Oct 2020– Nov 2020

17 Static and Fatigue Studies on 
Reinforcing Bar Couplers

BSNL, Raj Bhavan Road, Bengaluru Oct 2020 – Jan 2021

18 Design of an temporary structure to 
carry cable load in the damaged region 
of the pipe /cable steel trestle at 
NTECL Vallur  

M/s NTECL, Vallur Nov 2020 – Dec2020

19 Fatigue Life Evaluation of UIC 60E 1 
Profile 1080 Grade Head Hardened 
Flash -Butt Welded Rail Joints 

M/s Larsen & Toubro Ltd., Mumbai Nov 2020 – Feb 2021

20 Faiigue Life Evaluation of Alumino 
-thermit Welded Rail Joints

M/s Rail Tech Welding & Equipement 
India Pvt Ltd., Raipur 

Nov 2020 – Feb 2021

21 Fatigue Life Evaluation of  R260 Grade 
Alumino -Thermit Welded Rail Joints of 
60E 1 Rail Profile

M/s The India Thermit Corporation, 
Kanpur

Jan 2021– Apr 2021

22 Performance evaluation of tight lock 
H-type coupler and balanced draft gear 
Assembly 

Wabtec Ltd., Bengaluru Dec-2020 – May 2021

23 Technical/Structural Audit of Lab 
building of M/s Spices Board Cochin 

M/s Spices, Cochin Feb 2021 – Apr 2021

24 Evaluation of Slip factor on HSFG 
Bolted Joints for Zinc coated surface 
treatment

M/s Afcons Infrastructure Ltd., Jammu 
& Kashmir

Feb 2021 – Apr 2021

25 Performance evalaution of snubber 
assembly

M/s NPCIL, NAPS, Narora Jan 2021 – July 2021

26 Investigation on structural adequacy 
of Antenna supporting structure sub 
assembly subjected at tension and 
compression

Data Patterns (I) Pvt Ltd., Hyderabad Feb 2020 – Feb 2021

27 Evaluation of Seismic Performance of a 
False Ceiling Array Using Shake Table 

M/s Hunter Douglas India Pvt Ltd., 
Andhra Pradesh

Feb 2021 – Mar 2021

28 Design checking of wind load on 
antennae for various antennae  
confIgurations and their location in 
communication tower 

M/s Ramboll India Pvt. Ltd., Hyderabad Mar 2021

29  Fatigue Studies on Reinforcing Bar 
Couplers 

M/s Vadol Corporation Vadodara, 
Gujarat

Mar 2021 – Apr 2021

30 Inspection of fire affected TG 
foundation and recommendation for 
repair measure

M/s RINL/Visakhapatnam Mar 2021
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SL.No PRojeCT TITLe CLIeNT DeTAILS DURATIoN

01 Acceptanace test for 18m high 
Electro Mechanical Telescopic which 
mast

Kunta International Ltd., Greater 
Noida 

June 2020

02 Investigation on Package TW-06 for 
Transmission lines and associated 
Bay Extension lines and associated 
Bay Extension

Tag Corporation, Chennai June  2020

03 Resonant Frequency Evaluation on 
Rubber Pad using Shake Table 

M/s Cori Engineers Pvt Ltd., Chennai September  2020

04 Ultimate Tensile test of Conveyor 
Chain (6 nos) As per rate contract

M/s Renold Chain India Private Ltd., 
Dindigul  

August 2020

05 Compression Test 400Kv- 8K Bus Post 
Silicone Composite Insulator Pole

Deccan Enterprises Ltd., Hyderabad September 2020

06 Investigation on mechanical  strength 
of assessment  of 500 Kv Single 
suspension “V” String Hardware 
fittings with Gig Glass insulators 
for Quad ACSR Pheasant (35.1) 
Conductor (Two strings) 

Tag Corporation, Chennai September  2020

07 Testing of 400kV STACIR Single 
Conductor  diameter of 28.90mm 
for Slip/Mechanical type test on 
conductor Compressed with Mid 
span compression joint and dead end 
assembly

Tag Corporation,  Chennai November 2020

08 Endurance studies on Balanced draft 
Gear

Faiveley Transport Rail Technology 
India Ltd., Hosur

Mar 2021 – June 
2021

09 Fatigue Life Evaluation of a Welded 
Joint of Cast Manganese Steel and 
Rail Steel as per RDSO Specification 

M/s Texmaco Rail & Engineering 
Ltd., Kolkata

Dec 2020 – Jan 2021

10 Low Cycle Fatigue Studies On 32 mm 
Diameter Reinforcing Bar Couplers 

M/s Sprocs Formworks, Chennai Jan 2021 – Feb 2021

11 Investigation on Structural adequacy 
of 5m pole by full scale testing 

M/s D V Poles Private Ltd., Chennai February 2021

12 Testing of 10m High Guyed 
Pneumatic Mast -2 Poles

M/s TATA Advanced Systems Ltd., 
Bengaluru

March 2021
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SL.No PRojeCT TITLe CLIeNT DeTAILS DURATIoN

01 Testing & Destruction Charges for 
220 kV Double circuit ‘DB’ type 
tower

REC Transmission Projects Company 
Ltd., New Delhi

May – Jun 2020

02 Testing & Destruction Charges for 33 
kV Multi circuit ‘AC’ type tower

Harshini Telesystems, Hyderabad Jun – Jul 2020

03 Testing & Destruction Charges for 33 
kV Multi circuit ‘SS’ type tower

Harshini Telesystems, Hyderabad July 2020

04 Testing & Destruction Charges for 
220 kV Double circuit ‘DC’ type 
tower

REC Transmission Projects Company 
Ltd., New Delhi 

August 2020 

05 400kV D/C Type - AD M/s Apar Industries. Ltd., Vadodra August 2020

06 110 kV ‘A’ (0°- 2°) Suspension Tower M/s Karamtara Engineering Pvt 
Ltd., Mumbai

September 2020

07 Testing & Destruction Charges for 
230 Kv D/C  AD  type tower

Tata Projects Ltd., Telangana September 2020 

08 Testing & Destruction Charges for 
230 kV D/C  BD  type tower Ethiopia

Tata Projects Ltd., Telangana October 2020

09 Testing & Destruction Charges for 230 
kV D/C  CD  type tower Ethiopia

Tata Projects Ltd., Telangana October 2020

10 220 kV D/C “DD” Type M/s REC Transmission Projects Co. 
Ltd., New Delhi

December 2020

11 220 kV “DA” (0°- 2°) TYPE TOWER 
+9m EXTENSION

M/s REC Transmission Projects Co. 
Ltd., New Delhi

January 2021

12 Testing and distruction charges for 
400 kV D/C AD type tower

Apar Industries Ltd., Sirmaur February 2021

13 Testing & Destruction Charges  for 
220 kV/132 Kv M/C TF3 tower 

M/s CEYLEX Engineering (Pvt.) Ltd.,  
Parkland,  Srilanka

March 2021
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Advanced Concrete Testing & Evaluation 
Laboratory (ACTEL)

The Advanced Concrete Testing and Evaluation 
Laboratory  (ACTEL)  has  been  actively  engaged  in

(i) structural concrete engineering & technology 
for economical and fast track construction of 
structures

(ii) condition assessment of concrete structures 
using Non Destructive Testing (NDT) and Partial 
Destructive Testing (PDT) methods and formulation 
of repair/retrofit measures

(iii) performance evaluation of new repair materials 
and techniques for enhancement of durability of 
reinforced concrete structures

(iv) performance evaluation of reinforced concrete 
structures/structural components under different 
loading scenarios

(v) proof checking the analysis and design of reinforced 
concrete structures.

Different types of buildings and other structures 
investigated include framed buildings of institutional 
and  industrial  type,  power   plant   structures, such 
as, turbo  generator  foundations/pedestals, coal 
crusher  foundations,  chimneys,  cooling towers, 
bridges, harbour structures, water  and liquid retaining 
structures, and monumental and historical buildings. 
The in-situ testing expertise has also been applied 
to evaluate the quality of newly built structures as 
part of overall quality assurance  measures  for  the  
construction  industry.

Advanced NDT using scanner and impact echo

Major Facilities

3000kN compression testing machine, walk-in type  �
accelerated carbonation test facility and accelerated 
carbonation chamber

Test setup for RCPT/RCMT for evaluation of durability  �
parameters of concrete and accelerated corrosion 
facility

Half-cells, resistivity meter and corrosion analyzer  �
for assessment of corrosion damage of existing 
concrete structures

Rebound hammer, UPV tester, cover meter, pulse  �
array, ground penetrating radar and impact echo for 
field investigation of quality of concrete structures

Large scale test specimen for calibration of advanced  �
NDT techniques

Advanced Materials Laboratory (AML)

The Advanced Materials Laboratory (AML) is actively 
involved in high-quality research in the area of concrete 
technology and concrete durability by focussing 
towards sustainable development of new advanced 
cementitious and non-cementitious materials relevant 
to industry and society. The service to industry is 
provided by technical advisory, support and testing 
through sponsored and consultancy projects.

The areas of expertise of the group includes special 
concretes, sustainable materials, alternate binders 
and aggregates for concrete, durability of concrete, 
condition assessment of Reinforced Concrete (RC) 
structures using NDT techniques and repair & 
retrofitting techniques, performance evaluation of 
admixtures, reinforcing bar couplers, balanced draft 
assembly & coupler assembly and shock transmission 
unit, etc.

Major Facilities

25 Ton Servo Hydraulic Universal Testing Machine �

100 Ton Universal Testing Machine �

250 Ton Servo Hydraulic Universal Testing Machine �

300 Ton Servo Hydraulic Compression Testing Heavy  �
duty test floor of plan dimensions of 36.36 m x 10.5 
m, together with two vertical reaction bars (thermo-
mechanically treated bars, corrosion resistant steel, 
reinforcing bar couplers etc.), pre-stressing strands, 
and many other components and materials.
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25 Ton servo hydraulic universal testing machine

300 Ton servo hydraulic compression testing machine

Advanced Seismic Testing & Research 
(ASTaR) Laboratory

The Advanced Seismic Testing and Research (ASTaR) 
Laboratory is the largest purpose built, state-of-the-art, 
seismic testing facility available in India incorporating 
all major seismic testing facilities including 2 tri-axial 
shake tables, pseudo dynamic testing facility, heavy 
duty test floor and reaction wall. 

With the sophisticated infrastructure available, the 
laboratory conducts cutting edge research in the field of 
earthquake engineering and structural dynamics which 
involves analysis, design, testing and evaluation of 
structures and structural components for seismic load. 
The laboratory continuously strives to be a focal point 
for earthquake engineering and vibration dynamics 
in India by serving various industries connected with 
construction sector, energy sector and strategic sector.

Major Facilities

30 ton capacity, 4 m × 4 m, Tri-axial shake table  �
facility 

5 ton capacity, 2 m × 2 m, Tri-axial shake table  �
facility 

Synchronous operation of two shake tables �

A pseudo-dynamic test facility, housed in a box  �
shaped reaction well

500 kN capacity long stroke actuator with stroke  �
length of ± 250 mm

Four numbers of 50 kN actuators with stroke length  �
of ± 50 mm

A heavy-duty test floor and reaction wall for static  �
and cyclic loading applications
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Fatigue & Fracture Laboratory (FFL)

In structures and components  that  are  subjected 
to repeated load applications, fatigue and fracture 
investigations on structural components and standard 
test specimens for material characterisation are 
extremely important for validating engineering designs. 
In spite of the analytical tools and computational 
facilities available, fatigue and fracture testing becomes 
necessary for solving complex problems.

Fatigue & Fracture Laboratory

± 500 kN capacity universal testing machine in FFL

The laboratory is actively involved in carrying out  
studies on various structural components for wide 
range of applications.  They include: fatigue and fracture 
studies on automobile components (connecting rods, 
air springs, air suspension systems, Role Over Protective 
Structures - ROPS, wheels of earthmoving equipment 
for special applications, industrial and automobile 
chains, stabiliser legs, hub brackets, sub-frames, 

rubber bushes, parallel link brackets etc.), tyre curing 
press, shock transmission units, alumino-thermit and 
flash-butt welded rail joints used in Indian Railways, 
Longitudinal shock

Major Facilities

 Heavy duty test floor of plan dimensions of 36.36 m  �
x 10.5 m, together with two vertical reaction walls 
of 10.5 m wide and 7 m high

Servo-controlled fatigue testing systems with  �
actuators of capacities ±50 kN (two nos.), ±100 kN 
(two nos.), ±500 kN (two nos.), ±1000 kN (two nos.), 
and ±2000 kN

Fatigue rated Universal Testing Machines (UTMs) of  �
±250 kN and ±500 kN (two nos.) capacity

The laboratory has the necessary facilities and  �
expertise to carry out flaw detection and sizing by 
ultrasonic and potential difference techniques 

Structural Health Monitoring Laboratory 
(SHML)

The major research is focused on the areas of:

Structural health monitoring �

Performance evaluation of civil engineering structures �

Development of advanced damage diagnostic  �
strategies

Data and sensor management techniques �

Development of methodologies for pipeline  �
monitoring

Vibration assessment of structures �

Techniques and expertise to solve industrial  �
problems

Major Facilities

Data acquisition systems for electrical resistance  �
strain gages up to 300 channel capacity (Static 
testing)

Data acquisition systems for dynamic response  �
measurements up to 160 channel capacity and 
vibrating wire sensors

Total station, Tilt and Inclinometer systems for long- �
term monitoring
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Equipment for In-situ stress measurements in  �
concrete/masonry structures

Blind-hole drilling equipment and magnetoelasticity  �
for residual stress measurement

Facilities for remote health monitoring of civil  �
engineering structures

Distributed Fiber Optic Sensor Interrogator �

BOTDA system - a sophisticated sensor systems  �
using Brillouin scattering in optical fibers to measure 
changes in both temperature and strain along the 
length of an optical fiber

3D Laser Doppler Vibrometer �

3D laser doppler vibrometer

Special and Multifunctional Structures 
Laboratory (SMSL)

The research group at Special and Multifunctional 
Structures Laboratory (SMSL) of CSIR-SERC has unique 
capability to work in interdisciplinary research domain 
of engineering sciences and contribute to engineering  
technology. The group is focusing on diverse analytical, 
numerical and experimental research in mechanics 
of material at atomistic level to performance 
evaluation at macro structural level that will enable 
to develop materials linking response at different 
scales using Process- Structure-Property-Performance    
characteristics.

The research is further extended to the areas of 
structural health assessment using static, vibration 
and wave propagation techniques, life enhancement 
of special and multifunctional structures through 
performance based design of sustainable materials 

as well as by assessing the stress state of the existing 
structures.

Facilities at SMSL

Major Facilities

Computational tools and nano-Indentation facility  �
with environment chamber and surface preparation 
equipment

Low capacity (25kN) fatigue rated Universal Testing  �
Machine (UTM)

3000 kN servo-hydraulic Compression Testing  �
Machine (CTM)

MTS Servo-controlled hydraulic actuator system  �
consisting of linear hydraulic actuators (250 kN and 
500 kN) and hydraulic jacks

High precision dynamic data acquisition system with  �
more than 120 channels

Long stroke electro-dynamic multi-shaker excitation  �
system

High frequency excitation and sensing system �

High sensitive contact and non-contact displacement   �
transducers,  vibration  sensors, infrared 
thermography system, acoustic emission system, 
digital image correlation system

Indentation machine capable of nano and micro  �
level indentation test under load- and displacement- 
control with automated switching of heads for nano 
and micro test

Isothermal calorimetry for hydration measurement   �
and rheometer

Heavy test floor with reaction frames of different  �
capacities
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Steel Structures Laboratory (SSL)

State-of-the-art research related to analysis, de- 
sign and testing of steel structural components and 
structures is pursued by the scientists at SSL.

The following are the major actively pursued research 
areas:

Behaviour of steel-foam concrete light-weight load- �
bearing composite (SFCC) panels

Investigations on the behaviour of hot-rolled  �
replaceable beam- column connections

Experimental and analytical investigations on CFS  �
beam-column connections

Behavior of steel beam–column connections under  �
elevated temperature and corrosion

Fatigue   and   fracture   behavior   of   bolted  �
connection configurations

Major Facilities

Test floor for conducting experimental investi- �
gations upto 250 kN of loading

Fatigue-rated 50 kN actuator with a stroke length of  �
±125 mm

Electrochemical modular workstation (Autolab)     �
with    potentiostat/galvanostat for induced corrosion 
simulation and measurements

Automatic foam concrete mixer machine �

NDT tools/techniques such as coating thickness  �
gauge, hardness tester, thickness gauge, dye 
penetration test, ultrasonic flaw detector,  magnetic  
particle  testing  and  3D

Theoretical and Computational Mechanics 
Laboratory (TCML)

The Theoretical and Computational Mechanics 
Laboratory (TCML) at CSIR-SERC brings together the 
scientists working on theoretical and computational 
mechanics, complemented by experimental investi-
gations to contribute towards knowledge and 
technology  development.  Scientists   are   involved 
in characterization and simulation of physical 
phenomenon and responses of physical systems by 
using the principles of theoretical and computational 
mechanics. Based on the research carried out at 
TCML, scientists provide reliable solutions to complex 
problems of high technological relevance.

Major Facilities

TCML has an Impact testing machine (CEAST 9350), a 
floor standing impact system designed to deliver 0.59 
-757 J or up to 1800 J with optional high energy system

Tower Testing Research Station (TTRS)

Towers and tower-like structures are the pillars for 
transmission of power and communication. Sustained 
industrial throughput and the well-being of vital sectors 
of the national economy depend enormously on the safe 
and reliable availability of power and communication 
lines. Analysis, design  and  testing of towers, tower 
like structures and its components have been one of 
the challenging research areas to the  researchers  and  
designers  across  the  world.

Test pad

Against this backdrop, the contribution of Structural 
Engineering Research Centre (CSIR- SERC), Chennai 
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ever since 1965 and, its world - class Tower Testing and 
Research Station (TTRS) facility since its establishment 
in 1984, has been truly significant. State-of-the-art 
research related to analysis, design and testing of 
towers, tower like structures and tower components is 
pursued by the Scientists at TTRS.

Longitudinal ram station

Major Facilities

Square, rectangular and triangular self- supporting  �
towers, guyed towers, and monopoles can be tested 
as per IS:802 – 1978 Part III, IEC 60652

Max. base width - 24 m x 24 m, Max. cross arm  �
width - 40 m

Max. height of the tower - 80 m, Max. pull per  �
conductor - 1000 kN

Max. uplift per Leg - 7500 kN �

Loading  capacities:  Transverse  -  12000  kN,  �
Longitudinal - 5500 kN, Vertical - 5000 kN

Sophisticated closed loop servo controlled hydraulic  �
loading facility with 40 channel real time digital 
control system

Test  bed  with  pre-stressed  rock  anchors  of each  �
500 kN uplift capacity

80 m height crane facility for erection �

Load  measurement  -  strain  gauge  type  load cells �

Deflection   measurement - total station theodolite �

Strain gauge instrumentation and online data  �
acquisition system

~  1  %  system  accuracy  for  load,  500  kN capacity  �
calibration facility

Live web telecast facility for tower testing �

Wind Engineering Laboratory (WEL)

CSIR-SERC established the Wind Engineering 
Laboratory (WEL) in early  nineties  consisting  of a 
state-of-the-art Boundary Layer Wind Tunnel (BLWT) 
facility, one of the largest boundary layer wind tunnels 
available in our country. CSIR-SERC has also established 
experitse and facilities to conduct field experiments on 
structures for characterizing the normal and extreme 
winds, and for measuring wind induced structural 
responses.

There is an increase in demand for design and 
construction of high-rise buildings, memorial towers, 
long span cable stayed bridges, tall chimneys, cooling 
towers etc., with innovative and complex architectural 
shapes. This calls for detailed experimental and 
analytical investigations to predict the wind induced 
response of the structure with reasonable accuracy.

Wind engineering laboratory

Wind tunnel facility
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The expertise developed by CSIR-SERC in different 
areas of wind engineering is being used to evolve safe 
and economical designs of buildings and structures 
such as high rise commercial and residential buildings, 
tall RC and steel chimneys, natural draught cooling 
towers, free standing lattice towers, support towers for 
wind electric generators, large span curved roofs, etc.

Major Facilities

Boundary layer wind tunnel facility

Long test section of 1.8 m (H) x 2.5 m (W) x 18.0 m  �
(L)

Wind speed range: 0.5 m/s to 55.0 m/s �

Hot-wire   anemometry,   High   speed   multi channel  �
pressure measurement system with DTC, Cobra 
probe, Force balance, Miniature accelerometers, 
PIV, etc.

Full- scale field measurement facility

Mobile laboratory �

Propeller and Sonic anemometers, Tri-axial  �
accelerometers, DAQ, etc.

Knowledge Resource Division (KRD)

The Knowledge Resource Division (KRD), being the 
heart of CSIR-SERC, supports the Centre in its mission 
to pursue and excel in research in frontier / cutting edge 
areas of structural engineering. During the year 2020-
21 the KRD collections (books, standards, technical 
reports, Hindi language books) were updated. A total 
of 587 standards, 35 international journals, 18 books, 
45 Hindi books, were subscribed/purchased.  Online 
subscription through the CSIR-NKRC consortium was 
renewed, which includes publishers namely, Wiley, 
ASCE, ASTM, ICE, Nature Materials and the Web 
of Science database. Taking up a proactive role for 
providing online services during the lockdown period 
journal access for Elsevier, Springer, World Scientific 
journals and Web of Science database was provided to 
users via VPN access.  As a part of the connect to users 
programme, online browsing of the KRD resources was 
facilitated via an android mobile app – KRD CONNECT 
which was launched and also upgraded to a newer 
version 1.0.1. iThenticate an antiplagiarism software 
was subscribed. Virtual training / User awareness 

programmes on  iThenticate anti plagiarism software, 
Endnote and Web of Science were organised. User 
oriented services such as inter library document 
procurement, email alerts on new publications, 
articles, standards and research around the world. 
Also the KRD website carries updated information on 
research in the areas of structural and civil engineering 
and allied subjects, KRD resources, and links to various 
other services such as the KRD catalogue, etc. Koha, 
an integrated library management software is being 
used for the circulation desk activities and database 
management. An institutional repository (DSpace 
software) is being maintained which contains the full 
text articles and conference papers published by the 
scientists of CSIR-SERC. Publication: Research Alert, 
Vol.30 2020.

Knowledge resource division

Training / User awareness programmes on Elsevier 
E-books, iThenticate anti plagiarism software, Typeset 
– authoring platform software training cum demo and 
Web of Science were organised. User oriented services 
such as inter library document procurement, email alerts 
on new publications, articles, standards and research 
around the world. Also the KRD website (supported by 
WordPress) carries updated information on research 
in the areas of structural and civil engineering and 
allied subjects, KRD resources, and links to various 
other services such as the KRD catalogue, etc. Koha, 
an integrated library management software is being 
used for the circulation desk activities and database 
management. An institutional repository (DSpace 
software) is being maintained which contains the full 
text articles and conference papers published by the 
scientists of CSIR-SERC. 
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Information & Communication Technology 
(ICT) Division

Data Centre

The ICT Division of CSIR-SERC houses a state of the art 
Data Centre which is equipped with high end servers, 
SAN storages, Tape Libraries, Firewall and other 
network components etc.

Data centre

The 1 Gbps Network connectivity from NKN gets 
terminated at the Data Centre. The CSIR-SERC 
website, the website of AcSIR (Academy of Scientific 
& Innovative Research), the intranet portal, software 
license servers, DNS server etc.  are  developed in 
house and maintained at the Data Centre. The OneCSIR 
ERP applications of CSIR are presently deployed at the 
Data Centre.

These applications  are  being  accessed  by  CSIR labs 
across the country. In addition to Internet connectivity, 
e-mail and quick SMS services of  NKN are being 
made available to the Staff. The Data Centre is being 
maintained 24 x 7 to ensure failsafe operations. KOHA 
Server of KRD, Thin client Server, Biometric Server, 
etc. The Division also caters to other requirements 
including application development, software 
installation etc. The Online Equipment Booking System 
(EBOSS) and Centralised Equipment Facility portal are 
also maintained by the ICT Division.

Hyper Converged Infrastructure

CSIR-SERC has always been a forerunner in adapting new 
technologies. In this context, the IT infrastructure has 
been upgraded to a Hyper Converged Infrastructure. 

The potential impact of the hyper-converged infra-
structure is that companies will no longer need to 
rely on different compute and storage systems. It also 
simplifies management and ensures optimal resource 
utilization. 

At CSIR-SERC, the HCI of Nutanix has been 
implemented. The entire infrastructure is in 4 node 
cluster with a 2U form factor. The entire infrastructure 
is controlled by the Acropolis hypervisor and managed 
by a centralised PRISM control. All the physical system 
have been migrated to the virtual systems. This makes 
management and maintenance easy. 

 

Hyper converged infrastructure

Network Services

The LAN facility has been upgraded to high speed 
10G LAN by laying single mode fiber across the entire 
campus on STAR network topology.

The Network Distribution Center has L2 / L3 Manageable 
which takes WAN input from the Data center and 
connects all building in the campus. The CSIR TTRS 
campus situated about 10 Km from the CSIR SERC main 
campus is connected through NKN and a high speed 
fiber optic cable is laid between TTRS guest house and 
the TTRS control building.

The state of the art Video Conferencing facilities is also 
being maintained as part of the Network Services.
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Electronic Instrumentation

The main activities related to Electronics Instrumen-
tation are: Instrumentation support service for R&D, 
consultancy and sponsored projects. Calibration for 
electrical parameters and calibration of accelerometers. 
Development of specific application oriented instru-
ments & Systems integration. The division has 
developed multi-channel constant voltage / constant 
current sources for corrosion studies. Ultrasonic pulser 
/ receiver electronics for Non-destructive studies on 
concrete. Special power supplies for accelerometer 
signal conditioning / vibration measurement system. 
Handheld digital stress meter. Wireless embedded 
sensing system for structural health monitoring of 
corrosion, humidity, temperature in reinforced concrete 
structure.

Accelerometer calibration workstation

Facilities: Fluke Multiproduct calibrator for 
Electrical parameters, Modal Shop - Accelerometer 
calibration Workstation, Oscilloscope, Power supply, 
Function generator & Agilent 8½ Digital Multimeter. 
Accelerometer Calibration System has been upgraded 
with New Vibration Controller and integrated with the 
existing power amplifier and shaker system.

Centralised Computing Facility

A high performance computing cluster “Bhaskara1” has 
been established as a centralised computational facility 
to meet the simulation needs of the projects being 

handled by the scientists. The cluster comprises of 1 
Head Node, 10 compute Nodes and 1 Storage Node. 
The hardware is housed in two smart racks.

The computing facility will enable numerical simulation 
of compute-intensive problems such as those involving 
wave propagation, computational fluid dynamics and 
shock response of structures. The aim is to contribute 
to the development of technologies for evolving new 
/ smart materials, formulation of efficient analysis 
methodologies towards disaster mitigation, condition 
assessment and health monitoring of structures, etc. 
In addition, the facility can be used as a backbone for 
undertaking compute-intensive sponsored research 
projects and high-end consultancy services.

Cluster - architecture



03
RESEARCH OUTPUT

OUTCOME &
OUTREACH

furthering possibilities



03
RESEARCH OUTPUT

OUTCOME &
OUTREACH

Publications
Publications



RESEARCH OUTPUT, OUTCOME & OUTREACH
PATEnTS And PUbliCATiOnS

CSiR-SERC  CHEnnAi  115

Patents Filed

Title Patent Filing No. Date Inventors Type and Country

Two pin gimbal 
joint

0073NF2020 21st September 2020 Rajendra Pitambar Rokade, 
Santosh Kapuria, Kanchi 
Balaji Rao, Napa Prasad Rao, 
Rajagopal Balagopal

Provisional Filing, 
India

Temporary 
support structural 
system for power 
lines

0072NF2020 21st September 2020 Rajendra Pitambar Rokade, 
Santosh Kapuria, Kanchi 
Balaji Rao, Napa Prasad Rao, 
Rajagopal Balagopal

Provisional Filing, 
India
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elements	technology	know-how.”		CSIR-SERC	Research	Report	No.	ACTEL/STS-013/RR-01,	March	2021.

15.	 Prabhat	Ranjan	Prem,	Saravanan,	M.,	Vishnuvardhan,	S.,	Ambily,	P.	S.	and	Gandhi,	P.	“Performance	evaluation	
of	metro	rail	couplers	through	laboratory	investigations.”,	CSIR-SERC	Sponsored	Research	Report	No.	R&D	03,	
SSP-26641-SR-Phase	I,	November	2020.

16.	 Pukazhendhi,	DM.	and	Muthuramalingam	G	“Fatigue	life	evaluation	of	54	UIC	alumino-thermit	welded	rail	
joint.”,	CSIR-SERC	Technical	Services	Report	No.	R&D	03,	TSP-5638-CR-Final,	June	2020.

17.	 Saravan	Kumar,	K.,	Banjara,	N.K.,	Srinivas,	V.,	Sasmal,	S.	“Train-track-bridge	interaction	models	for	evaluation	
of	longitudinal	force	in	railway	bridges	based	on	experimentally	validated	multibody	dynamic	simulations.”	
CSIR-SERC	Sponsored	Research	Report	No.	R&D	05,	SSP-202-RDSO-SR08,	November	2020.

18.	 Saravanan,	M.,	Kanchanadevi,	A.,	Vishnuvardhan,	S.	and	Gandhi,	P.	“Low	cycle	fatigue	studies	on	reinforcing	
bar	couplers.”,	CSIR-SERC	Consultancy	Report	No.	R&D	03,	CNP-6608-CR-Final,	January	2021.

19.	 Saravanan,	M.,	Vishnuvardhan,	S.	and	Gandhi,	P.	“Cyclic	tensile	and	low	cycle	fatigue	tests	on	reinforcing	bar	
couplers.”,	CSIR-SERC	Technical	Services	Report	No.	R&D	03,	TSP-5639-CR-Final,	June	2020.

20.	 Saravanan,	M.,	Vishnuvardhan,	S.	and	Gandhi,	P.	“Cyclic	tensile	tests	on	reinforcing	bar	couplers.”,	CSIR-SERC	
Technical	Services	Report	No.	R&D	03,	TSP-5626-CR-01,	February	2021.

21.	 Saravanan,	M.,	Vishnuvardhan,	S.	and	Gandhi,	P.	“Low	cycle	fatigue	tests	on	32	mm	diameter	reinforcing	bar	
couplers.”,	CSIR-SERC	Technical	Services	Report	No.	R&D	03,	TSP-5665-CR-Final,	February	2021.

22.	 Saravanan,	M.,	Vishnuvardhan,	S.	and	Gandhi,	P.	“Static	tensile	tests	and	slip	tests	on	reinforcing	bar	couplers.”,	
CSIR-SERC	Technical	Services	Report	No.	R&D	03,	TSP-5625-CR-01,	February	2021.

23.	 Saravanan,	 M.,	 Vishnuvardhan,	 S.,	 Gandhi,	 P.	 and	 Abhishek	 Kumar.	 “Studies	 on	 railway	 track	 fastening	
assembly	and	its	components.”,	CSIR-SERC	Sponsored	Research	Report	No.	R&D	03,	SSP-26241-SR-01-Final,	
October	2020.

24.	 Saravanan,	M.,	Vishnuvardhan,	S.,	Ramachandra	Murthy,	A.	and	Gandhi,	P.	“Static	and	 fatigue	studies	on	
reinforcing	bar	couplers.”,	CSIR-SERC	Consultancy	Report	No.	R&D	03,	CNP-6630-CR-Final,	February	2021.

25.	 Sasmal,	S.,	Srinivas,	V.,	Banjara,	N.K.,	Sindu,	B.S.,	Kannusamy,	M.	“Evaluation	of	capacity	and	performance	of	
rock	anchor	bolt	for	an	underground	defence	project.”	CSIR-SERC	Sponsored	Research	Report	No.	R&D	05,	
SSP-264–L&T-01,	March	2021.

26.	 Sasmal,	S.,	Srinivas,	V.,	Banjara,	N.K.,	Sindu,	B.S.,	Kannusamy,	M.	“Evaluation	of	capacity	and	performance	of	
rock	anchor	bolt	for	an	underground	defence	project.”	CSIR-SERC	Sponsored	Research	Report	No.	R&D	05,	
SSP-264–L&T-02,	March	2021.

27.	 Sindu,	B.S.,	Sasmal,	S.,	Srinivas,	V.,	Thirumalaiselvi,	A.,	Kannusamy,	M.	“Finite	element	analysis	and	checking	
the	structural	adequacy	of	non-standard	twin	steel	box	composite	super-structure	span	for	ROB	at	Mithapur,	
Danapur.”	CSIR-SERC	Sponsored	Research	Report	No.	R&D	05,	SSP-275-IRCON-IR-01,	March	2021.

28. Sreekala, R., Bharathipriya, C., Prakashvel., J., Vasudevan, P., Harish Kumaran, S., Sathish kumar., K. “Study on 
the	vibration	problem	in	DLF	tower	(Block-2),	Chennai.”	CSIR-SERC	Sponsored	Research	Report	No.	R&D	01,	
SSP-26041,	May	2021.

29.	 Srinivas,	V.,	and	Sasmal,	S.	“Comparative	evaluation	of		the	International	codes	on	the	dispersion	of	longitudinal	
forces	in	railway	bridges	recommendation	for	field	and	numerical	investigations.”	CSIR-SERC	Research	Report	
No.	R&D	05,	SSP-202-RDSO-SR04,	July	2020.
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30.	 Srinivasan	P.,	 and	Vimal	M.	 “Condition	 assessment	 of	 TG	deck	of	 unit-II	NDT	&	PDT	CGSPCL.”	 CSIR-SERC	
Consultancy	Report	No.	R&D	02,	CNP-6582-SR-01,	July	2020.

31.	 Srinivasan	P.,	Saibabu,	S	and	Vimal	Mohan.	“Condition	assessment	of	 foundation	of	spheres,	GAIL	 India”,	
CSIR-SERC	Sponsored	Research	Report	No.	R&D	02,	SSP-259-SR-01,	April	2020.

32.	 Srinivasan	P.,	Saibabu,	S	and	Vimal,	M.	“Condition	assessment	of	RCC	structures	of	desalination	plant	and	
recommendation	for	remedial	measure	NTCEL,	Vallur.”	CSIR-SERC	Project	Report	No.	R&D	02,	SSP-259-SR-01,	
January 2021.

33.	 Srinivasan	P.,	Saibabu,	S	and	Vimal,	M.	“Performance	evaluation	of	corroded	reinforcement	bars.”	CSIR-SERC	
Technical	Service	Report	No.	R&D	02,	TSP-5635-SR-01,	August	2020.

34.	 Sundar	Kumar,	S.,	Vimal,	M.,	Saibabu,	S.,	and	Srinivasan,	P.	“A	report	on	‘Literature	survey	on	non-destructive	
testing	of	submerged	concrete	structures.”	CSIR-SERC	Research	Report	No.	R&D	05,	MLP-21241–RR-1,	June	
2020. 

35.	 Thirumalaiselvi,	A.,	Sindu,	B.S.,	Srinivas,	V.,	Sasmal,	S.	“Review	of	available	techniques	methods	for	mitigation	
of	longitudinal	force.”	CSIR-SERC	Sponsored	Research	Report	No.	R&D	05,	SSP-202-RDSO-R05,	August	2020.

36. Thirumalaiselvi, B.S., Sindu, B., Arun Sundaram, B., Sasmal, S., Srinivas, V., and Kesavan, K. “Review of 
available	techniques	methods	for	mitigation	of	longitudinal	force	in	railway	bridge	sub-structure.”	CSIR-SERC	
Sponsored	Research	Report	No.	R&D	05,	SSP-202-	RDSO-SR-05,	August	2020.

37.	 Vishnuvardhan,	S.,	Saravanan,	M.,	and	Gandhi,	P.	 	“Fatigue	 life	evaluation	of	alumino-thermit	welded	rail	
joints	of	R260	grade.”,	CSIR-SERC	Consultancy	Report	No.	R&D	03,	CNP-6633-CR-Final,	January	2021.

38.	 Vishnuvardhan,	 S.,	 Saravanan,	M.,	 and	 Gandhi,	 P.	 “Fatigue	 life	 evaluation	 of	 a	welded	 rail	 joints	 of	 cast	
Manganese	steel	and	rail	steel.”,	CSIR-SERC	Technical	Services	Report	No.	R&D	03,	TSP-5659-CR-Final,	January	
2021.
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Lectures / Talks Delivered

1.	 Dr.	Ramachandramurthy,	A.,	delivered	an	invited	lecture	on	“Flexural	behaviour	of	retrofitted	RC	beams”	at	
BMS	College	of	Engineering	(Govt.	aided	institute)	on	17	June	2020	in	connection	with	FDP	on	‘Structural	
Health	Monitoring	and	its	Implications’	during	15-19	June	2020.

2.	 Dr.	Bhaskar,	S.,	delivered	online	lecture	on	“Assessment	of	deteriorated	mechanisms	in	concrete”	in	the	five	
day	online	faculty	development	programme	on	Innovative	teaching	methods	on	‘Recent	advances	in	concrete	
and	sustainable	technologies	(ReCAST)’	organized	by	Dept.	of	Civil	Engineering,	NIT	Warangal,	during	01-05	
July 2020.

3.	 Dr.	S.	Parivallal	delivered	a	key	note	lecture	titled	“Performance	assessment	of	civil	infrastructures	through	
instrumentation	techniques”	in	the	Webinar	on	‘Structural	Health	Monitoring’	organized	by	Department	of	
Civil Engineering, PSG College of Technology, Coimbatore on August 14, 2020. 

4.	 Dr.	P.	Kamatchi	delivered	an	invited	lecture	titled	“Performance	based	design	for	multihazard”	online	at	Five	
Days	Online	Faculty	Development	Programme	on	‘Future	Trends	in	Earthquake	Resistant	Design	of	Structures.	
(Technical	 Education	Quality	 Improvement	 Program	 TEQIP-3).’	 Bundelkhand	 Institute	 of	 Engineering	 and	
Technology,	Jhansi,	19	August	2020.

5.	 Dr.	P.	Srinivasan,	delivered	a	talk	on	“Forensic	engineering	and	rehabilitation	of	structures”,	5th	-	9th September 
2020,	at	NIT	Uttarakhand,	Short	Term	Course	under	TEQIP-III

6.	 Dr.	P.	Srinivasan,	delivered	a	talk	on	“Conditional	assessment	of	corrosion	affected	RCC	structures	and	 its	
repair”, September 2020, at NITTTR, Chennai

7.	 Dr.	 K.	 Sathish	 Kumar	 delivered	 an	 invited	 lecture	 titled	 “Contemporary	 seismic	 testing	 and	 performance	
evaluation	of	structures”	online	at	Faculty	Development	Programme	(FDP)	on	‘Design	of	Earthquake	Resistant	
Structures.’	sponsored	by	AICTE	Training	and	Learning	(ATAL)	Academy,	National	Institute	of	Technical	Teachers	
Training and Research (NITTTR), Chennai, 23 September 2020.

8.	 Dr.	G.V.	Rama	Rao	delivered	an	invited	lecture	titled	“Seismic	performance	evaluation	of	existing	structures”	
online	at	Faculty	Development	Programme	(FDP)	on	‘Design	of	Earthquake	Resistant	Structures.’	sponsored	
by	AICTE	Training	and	Learning	(ATAL)	Academy,	National	Institute	of	Technical	Teachers	Training	and	Research	
(NITTTR), Chennai, 24 September 2020.

9.	 Dr.	Bhaskar,	S.,	delivered	online	lecture	on	“Corrosion	and	sustainability	of	concrete”	on	October	14	2020	in	
the	week	long	online	quality	improvement	programme	titled	‘Short	term	course	on	sustainable	construction	
practices’	held	at	IIT	Indore,	during	12-18	October	2020

10.	 Dr.	N.	Prasad	Rao	delivered	an	 invited	 lecture	titled	“Failure	 in	 investigation	and	analysis	of	 transmission	
line	towers”	at	a	webinar	organized	by	Department	of	Civil	Engineering,	Mizoram	University,	12	November	
2020.

11.	 Dr.	 R.	 Balagopal	 delivered	 an	 invited	 lecture	 titled	 “Buckling	 behavior	 of	 alternate	 angle	 sections	 for	
transmission	 line	 /	 communication	 towers”	 at	 a	 webinar	 organized	 by	 Department	 of	 Civil	 Engineering,	
Mizoram	University,	12	November	2020.

12.	 Dr.	Ramachandramurthy,	A.,	delivered	an	invited	lecture	entitled	“Structural	retrofitting	and	rehabilitation”	
on  17th	November	2020	at	National	Institute	of	Technology	Meghalaya	w.r.t	Training	Program	On	‘Structural	
Safety	Audit’	16th	-	20th November 2020.
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13.	 Prof.	 Santosh	Kapuria,	Director,	delivered	an	 invited	 lecture	on	 “Emerging	 technologies	 in	 construction	–	
a	CSIR-SERC	perspective”	online	at	 the	 ‘India	Construction	Week	2020’	 International	 Event,	organized	by	
Construction	Industry	Development	Council	(CIDC),	New	Delhi,	04	December	2020.

14.	 Dr.	K.	Lakshmi	participated	in	a	virtual	conference,	Non-Destructive	Evaluation	2020	(NDE	2020),	organised	
by	the	Indian	Society	for	Non-destructive	Testing,	during	10-12	December	2020	and	presented	a	contributed	
paper	titled,	‘Enhanced	Damage	Localization	in	Civil	Structures	Using	Fusion	of	Multi-Measurements.’

15.	 Dr.	P.	Harikrishna	delivered	an	invited	talk	on	“Assessment	and	mitigation	of	damage	to	structures	due	to	
cyclones”	online	at	Expert	Lecture	to	Master’s	and	PhD	Students	of	Centre	of	Excellence	in	Disaster	Mitigation	
and	Management,	IIT	Roorkee,	20	December	2020.

16.	 Dr.	T.	Hemalatha	delivered	a	lecture	online	on	“Supplementary	cementitious	materials-a	boon	to	cement/
concrete	industry”	at	Advanced	Course	on	‘Geopolymer	Concrete	(GCON-2021)’	on	29	January	2021.

17. Dr. G.V. Rama Rao delivered a guest lecture online on “Experimental methods in structural dynamics and 
earthquake	engineering”	in	the	Short	Term	Training	Programme	(STTP)	on	‘Advanced	Vibrations	–	Various	
Engineering	 Applications’	 sponsored	 by	 AICTE,	 organized	 by	 Department	 of	 Mechanical	 Engineering,	
Jawaharlal Nehru Technological University, Kakinada, AP, on 08 February 2021.    

18.	 Dr.	 Ramachandramurthy,	 A.,	 delivered	 an	 invited	 lecture	 entitled	 “Impact	 dynamic	 analysis	 of	 structural	
components” on 12th	February	2021	at	JNTU	Kakinada	in	connection	with	AICTE	sponsored	one	week	online	
STTP	during	8-13	February	2021.

19.	 Dr.	P.	Kamatchi	delivered	a	 lecture	on	“Seismic	resilience	and	risk	evaluation	of	buildings”	 in	 the	five	day	
online	short-term	course	titled	‘Advances	 in	Structural	Engineering	and	Materials.’	Sponsored	by	TEQIP-III	
and	organized	by	Department	of	 civil	engineering,	National	 Institute	of	Technology	Srinagar,	 J&K	on	18th 
February 2021 through online. 

20.	 Dr.	P.	Srinivasan,	“Condition	assessment	and	various	basic	and	advanced	NDT	methods“	webinar	on	Non-
Destructive	Testing	of	RC	Structures	on	13	March2021,	Thiagarajar	College	of	Engineering	Madurai.

21.	 Dr.	N.	Anandavalli	made	a	presentation	on	“CSIR-SERC	contribution	on	hospital	building”	to	the	Supply	Chain	
Vertical	of	CSIR	during	April	2020.
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Cost-effective,	 easy-to-build	 and	 durable	water	 tanks	
for	domestic	needs.	The	tanks	can	be	easily	constructed	
with	 flowable	 cement	 mortar	 without	 the	 need	 of	
skilled	artisans.	The	tanks	can	also	be	built	using	thin	
precast	concrete	panels	that	do	not	require	any	lifting	
mechanism for placing on the roof.

These for mass housing that will contribute immensely 
towards urban infrastructure development in India. 
The	light	weight	panels	have	a	sandwich	construction	
with	expanded	polystyrene	as	core	and	self-compacting	
concrete skins. The performance of these light weight 
panels as well as G+1 building assembled using these 
panels	were	 evaluated	 for	 flexural,	 axial	 and	 seismic	
actions.

Emergency Retrieval System (ERS) for Power 
lines

This is a light weight modular system used as 
temporary support structure to restore the power 
lines immediately with minimal losses. It is simple to 
fabricate,	 requires	 less	 hardware	with	 the	 innovative	
easy	 to	 connect	 connection	 and	 easy	 to	 construct	
foundations	system.

Eco-friendly geopolymer Concrete blocks

These blocks are produced by complete replacement of 
Portland cement in concrete with industrial byproducts 
such	 as	 fly	 ash	 and	 ground	 granulated	 blast	 furnace	
slag,	 zero	 water	 for	 curing	 (ambient	 air	 curing),	
lower embodied energy, high early age mechanical 
strength,	robust	durability	properties.	These	blocks	are	
environment-friendly	and	sustainable.

Technologies for Industrial Utilization

Cost-effective, easy-to-build and durable water tank

Pre-engineered precast lightweight large wall and roof panels

To	 enhance	 the	 safety	 of	 road	 users,	 a	 pre-fabricated	
Glass	Textile	Reinforced	Concrete	Crash	Barrier	System	
(GTRC	CRAB)	that	is	flexible,	elastic	and	having	the	ability	
to	 absorb	 more	 energy,	 with	 appropriate	 connection	
mechanism is developed. The GTRC CRAB single unit 
has	 one-third	 the	 weight	 of	 conventional	 precast	 RC	
crash barrier and is easy to handle and transport.

glass Textile Reinforced Concrete Crash barrier System (gTRC CRAb)
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Threaded end anchors for indian rebar (Head- T)

These has been designed such a way that, both the end 
plate	and	collar	can	take	part	in	load	bearing.	The	size	of	
the	end	anchors	is	attained	optimum	size	from	strength	
and feasibility criteria. The thread geometry is arrived 
in	such	a	way	that	 least	reduction	in	area	 is	achieved	
and the grip does not fail before the rod. Applicable 
for	 buildings,	 bridges,	 dams,	 foundations,	 nuclear	
structures etc. The proposed technology will reduce 
the	requirement	of	steel	in	RC	structures	which	can	in	
turn help in making structures greener by reducing the 
carbon emissions from the steel industries.

Energy-dissipating	replaceable	fuse	elements	for	steel	
beam-column	 connection	 is	 a	 product,	 applicable	 to	
steel	 special	moment	 resisting	 frame	 (SMRFs)	 for	 the	
earthquake	resisting	systems.	The	technology	ensures	
the	 collapse	 prevention	 of	 steel	 moment	 resisting	
framed structures and enables easy replacement and 
rehabilitation	 after	 strong	 earthquake,	 with	 minimal	
disruption	time	for	occupants.

Energy-dissipating replaceable fuse elements for steel beam-column connection

Eco-friendly toilets using thin precast concrete 
segmental panels

A	novel	technology	to	construct	cost-effective,	durable	
and ecologically safe toilets using thin precast concrete 
segmental panels. The panels can be joined one above 
the	other	with	perfect	bonding	and	through	connecting	
rods.	The	septic	tank	can	also	be	built	using	thin	precast	
panels.	Assembling	of	panels	and	erection	of	toilet	can	
be	completed	in	three	hours	time	without	any	special	
equipment.	 This	 technology	 is	 also	 suitable	 for	mass	
production	through	industrialisation.

Textile reinforced concrete prototyping 
technology (TRCPT)

A precast technology to produce TRC components. 
TRCPT	can	serve	as	an	effective	indigenous	technological	
solution	 for	pre-cast	 construction	 industry	 to	achieve	
economical	 mass	 production	 of	 TRC	 products.	 Huge	
economic	benefit	possible,	if	TRCPT	technology	is	used	
in	 large	 scale	 construction	 sites	 to	 produce	 various	
custom	made	structural	and	non-structural	components	
of	textile	reinforced	concrete.
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Technologies Transferred

1.	 Technology	on	“Geopolymer	Blocks”	was	transferred	to	M/s.	Vasavi	Concrete	Solutions,	Kurnool,	on	18th 
June, 2020.

2.	 Technology	on	“Portable	Lightweight	Foldable	Module	for	Make-shift	Hospitals	and	Other	Needs	(Poli-Tal	
(M))”	was	transferred	to	M/s.	L&T	Construction	–	Building	&	Factories	IC,	Chennai,	on	5th November, 2020.

3.	 Technology	on	“Emergency	Retrieval	System	for	Power	Lines	(ERS)”	was	transferred	to	M/s.	Advait	Infratech,	
Ahmedabad, on 12th November, 2020.
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4.	 Technology	on	“Portable	Lightweight	Foldable	Module	for	Make-shift	Hospitals	and	Other	Needs	(Poli-Tal	
(M))”	was	transferred	to	M/s.	Pressmach	Infrastructure	Pvt.	Ltd.,	Chennai,	on	14th December, 2020.
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Technologies Deployed

“Portable	 Transit	 Hospital”	 was	 constructed	 using	 CSIR-SERC	 technology	 at	 NDRF,	 Arakkonam.	 Dr.	 Harsh	
Vardhan,	Hon’ble	Minister	for	Science	&	Technology,	Earth	Sciences	and	Health	&	Family	Welfare,	inaugurated	
a	10-bed	makeshift	COVID-19	hospital	and	prefabricated	isolation	centre	at	the	4th	Battalion	Centre	of	the	
National	Disaster	Relief	Force	(NDRF)	in	Arakkonam	near	Chennai	on	4	November	2020.	The	new	facility	was	
designed	as	a	makeshift	hospital	 solution	by	 scientists	at	 the	CSIR-SERC	 to	provide	primary	health	 facility	
with safety, security and a comfortable living environment with a life span of up to 20 years. The facility 
comprises foldable and framed steel structures. A single person can carry a couple of frames on his shoulder 
and	assemble	them	at	any	site	in	very	little	time.	

The	 system	at	Arakkonam	 is	 designed	 to	 have	 features	 like	 rapid	 erection,	 foldable,	 light	 in	weight,	 safe,	
comfortable,	economical,	 re-buildability	with	adequate	thermal	 insulation	and	water	proofing	feature	and	
make	use	of	locally	available	skills.	These	pre-fabricated	makeshift	hospital	structures	not	only	excel	in	rapid	
installation	with	minimum	assistance	 and	 equipments	 but	 are	 also	 easy	 to	 store	 and	 transport,	 are	 cost-
effective	as	well	as	extendable.	The	additional	features	include	anti-ultraviolet	nature	to	protect	the	people	
from	 harmful	 U-V	 rays,	multipurpose	 usage	 of	 space,	 high	 structural	 performance,	 water	 resistance,	 fire	
retardant,	durability,	renewable	and	anti-bacterial	materials.	Dr.	Shekhar	C.	Mande,	DG,	CSIR,	said	that	CSIR	
has	 been	 approached	by	 the	Himachal	 Pradesh	 government	 for	 installation	of	 three	 such	hospitals	 of	 50	
bed-capacity	each	at	different	places	 in	 the	 state	and	 that	CSIR	will	 soon	construct	 them	 there	with	new	
technology.	Shri	S.N.	Pradhan,	DG,	NDRF	invited	CSIR	for	more	such	demonstration	projects	for	NDRF	at	its	
facilities	at	various	places.
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CSIR-SERC	accepting	the	request	of	CSIR-CLRI	constructed	six	Toilet	Units,	using	CSIR-SERC	technology	‘Thin	
Precast	 Concrete	 Segmental	 Panels’	 in	 the	 CSIR-CLRI	 staff	 quarters	 in	 order	 to	meet	 the	 needs	 of	 daily	 /	
temporary	 visitors	 to	 the	CSIR-CLRI	 staff	quarters	on	17	March	2021.by	CSIR-SERC.	Dr.	K.	Ramanjaneyulu,	
Director,	 CSIR-SERC	 and	 Dr.	 K.J.	 Sreeram,	 Director,	 CSIR-CLRI	were	 present	 during	 the	 demonstration.	 Dr.	
Sreeram	appreciated	the	work	carried	out	by	the	scientists	of	CSIR-SERC.	This	technology	(toilet	units	using	
thin	precast	concrete	segmental	panels)	was	developed	at	CSIR-SERC	to	provide	strong,	cost-effective	and	
durable toilet units using small segmental components – that are easily transportable and can be assembled 
in	two	hours’	time.	The	components	of	the	toilet	unit	are	precast,	light	weight,	highly	ductile	and	have	good	
corrosion resistance. The total cost of a single toilet unit is around INR 12500. The developed technology is 
modular and hence can be simply combined together for developing clusters or can be constructed as toilet 
with service core units. This novel technology is readily available for technology transfer to the industries.
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Memorandum of Understanding during the year 2020-21

1.	 An	umbrella	agreement	was	signed	between	Council	of	Scientific	&	Industrial	Research	(CSIR),	New	Delhi	
and	GAIL	(India)	Limited,	at	CSIR,	Rafi	Marg,	New	Delhi,	on	7	December	2020.	The	agreement	was	signed	
by	Dr.	G.	N.	Dayananda,	Head,	TMD-Industry	Interface,	CSIR	and	Shri	S.V.	Prasad,	Executive	Director	(O&M),	
GAIL	 India	Ltd.	The	agreement	 is	 for	a	period	of	five	years.	This	Agreement	 is	an	umbrella	arrangement	
under	which	one	or	more	establishment(s)	or	unit(s)	under	GAIL	can	avail	services	of	technical	studies	and	
projects	from	one	or	more	laboratory	(ies)	under	CSIR.This	Agreement	provides	mechanisms	for	interaction	
between	the	authorized	representatives/scientists	of	the	two	parties	for	facilitating	availing	services	of	CSIR	
and	exchange	of	 information	between	the	 two	parties.	This	Agreement	provides	 /terms	and	conditions,	
besides	those	already	available	to	the	two	parties	such	as	awarding	contracts	after	competitive	bidding,	to	
make	it	easier	for	GAIL	to	avail	services	of	CSIR

2.	Memorandum	of	Understanding	 (MoU)	was	entered	 into	between	CSIR-Structural	 Engineering	Research	
Centre	 (CSIR-SERC),	 Chennai,	 and	Bhabha	Atomic	Research	Centre	 (BARC),	Mumbai,	 on	10th November, 
2020,	for	the	project	“Evaluation	of	Dynamic	Characteristics	of	Shut-off-rod	Assembly	Using	Pseudo	Dynamic	
Test Facility”.

3.	 Umbrella	Memorandum	of	Understanding	was	entered	into	between	CSIR-Structural	Engineering	Research	
Centre	(CSIR-SERC),	Chennai,	and	the	East	Central	Railway,	Dhanbad,	on	3rd February, 2021, for the project 
“Assessment	of	Structural	Adequacy	of	RDSO’s	Standard	Composite	Girders	for	Designed	Loading	Standard	
by	Instrumentation	as	per	RDSO	BS-106R	and	Recommendations	for	Retrofitting	of	Superstructure	of	Bridges	
(if	any)	of	Various	Spans	Newly	Constructed	under	Chief	Administrative	Officer/	Construction/South,	East	
Central Railway”.
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Memorandum of Agreement during the year 2020-21

1.	 A	Non-disclosure	Agreement	concerning	the	disclosure	of	Confidential	Information	with	regard	to	“Portable	
and	Lightweight	Modular	Transit	Hospital	Structure	(Poli-Tal-M)	Technology”	was	signed	between	CSIR-SERC	
and	M/s.	Larsen	&	Toubro	Ltd.,	Mumbai,	on	26th	May,	2020.

2.	 A	Non-disclosure	Agreement	in	connection	with	“COVID-19	Make-shift	Hospital	Facilities	Using	Lightweight	
Structural	Technology	as	Developed	by	CSIR	Laboratories”	was	signed	between	CSIR-SERC	and	M/s.	Larsen	
&	Toubro	Ltd.,	Mumbai,	on	30th	May,	2020.

3.	 A	Non-disclosure	Agreement	titled	“Developing	a	Relationship	towards	Technology/system	Development	in	
the	Area	-	Sensor	&	Solution	Development	&	Analysis	for	Structural	Health	Monitoring”	was	signed	between	
CSIR-SERC	and	M/s.	Honeywell	Automation	India	Ltd.,	Pune,	on	3rd	September,	2020.

4.	 A	Non-disclosure	Agreement	titled	“Design	Approval/Vetting	and	Design	Checking/Analysis	of	Transmission	
Line	Towers	including	Foundation	for	Different	Soil	Conditions”	was	between	CSIR-SERC	and	M/s.	InDriya	
Power	Ltd.,	Mumbai,	on	1st	October,	2020.

5.	 Cooperation	Agreement	for	Indo-Germany	Collaborative	Project	“Clean	Water”	titled	“Modular	Lightweight	
Wastewater	 Treatment	 Units	 made	 with	 TRC	 for	 Rural	 and	 Periurban	 Dwellings”	 was	 entered	 into	 by	 
(a)	CSIR-SERC,	(b)	M/s.	RWTH	Aachen	University	(KoR),	Aachen,	Germany,	(c)	The	Indian	Institute	of	Technology	
Madras,	Chennai,	(d)	M/s.	Raina	Industries	Pvt.	Ltd.,	Mumbai,	and	(e)	M/s.	Betonwerk	Hentzscheil	GmbH,	
Elsterwerda, Germany, on 16th	October,	2020.
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Stakeholder meetings

Ten		stakeholders’	meetings	were	organized	in	online	mode	with	the	following	objectives:	(i)	to	present	the	
idea	and	deliverables	of	the	relevant	projects	at	CSIR-SERC,	(ii)	to	present	and	disseminate	information	on	
relevant	technologies	already	developed	by	CSIR-SERC,	(iii)	to	involve	various	stakeholders’	view	points	
in	the	initial	stages	of	the	project	itself	to	understand	their	need	and	expectations,	(iv)	to	understand	
the	market	 requirements	and	 to	 join	hands	with	 the	 industry	at	 the	project	 initiation	stage	 itself	 to	
ensure	large	scale	implementation	of	the	technologies	in	the	field,	etc.	Each	meet	had	(i)	a	presentation	
by	the	project’s	principal	investigator	at	CSIR-SERC,	(ii)	presentations	by	the	perspective	stakeholders,	
(iii)	panel	discussions	and	(iv)	closing	remarks	by	the	Director,	CSIR-SERC.	The	meetings	were	a	great	
success	with	various	experts	from	the	line	ministries	of	Govt.	of	India,	R&D	organizations,	industry	and	
academia	deliberating	extensively	on	the	projects	and	many	key	recommendations	emerged.

1.	 A	 stakeholders’	 meet	 for	 the	 CSIR-SERC’s	 project	 on	 Performance	 based	 retrofitting	 of	 ageing	
infrastructure	(Existing	bridges,	power	plant	structures	&	Transmission	line	towers)	was	organized	on	
1 December 2020

2.	 A	 stakeholders’	 meet	 for	 the	 CSIR-SERC’s	 project	 on	 	 Advanced	 Cementitious	 Composites	 for	 3D	
printing	was	organized	on	3	December	2020
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3.	 A	stakeholders	meet	for	CSIR-SERC’s	project	on	Lab	to	Market	Digital	Meet	of	Textile	Reinforced	Concrete	
for	highway,	was	organized	on	8	December	2020.	CSIR-SERC’s	in	progress	fast	track	commercialization	
(FTC)	project	associated	with	 this	meet	was	Folded	Textile	Reinforced	Concrete	Fencing	Panels	 for	
Highway	and	Other	Infra	Project	Applications.

4.	 A	stakeholders	meet	for	the	CSIR-SERC’s	Project	on	Dissipative	fuse	link	beam-to-column	connection	
for	seismic	resilient	steel	moment	frame	buildings		was	organized	on	9	December	2020

5.	 A	 stakeholders	 meet	 for	 the	 CSIR-SERC’s	 project	 on	 Non-destructive	 Testing	 and	 Evaluation	 of	
Submerged	Concrete	Structures	(N-SUBSTRUCT)	was	organized	by	CSIR-SERC	on	12	December	2020.
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6.	 A	stakeholders	meet	for	the	CSIR-SERC’s	project	on	Engineering	of	Large	Floating	Offshore	Structures	
and	Systems	for	Renewable	Energy	Farming	(E-Sagar)	was	organized	on	15	December	2020.

7.	 A	 stakeholders	meet	 for	 the	 CSIR-SERC’s	 project	 on	Development	 of	 novel	 electrically	 conductive	
concrete	utilizing	high	carbon	content	industrial	solid	wastes	was	organized	on	9	February	2021

8.	 A	stakeholders	meet	for	the	CSIR-SERC’s	project	on	Prediction	of	crack	initiation	and	remaining	life	of	
structural	components	was	organized	on	10	February	2021
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9.	 A	stakeholders	meet	for	the	CSIR-SERC’s	project	on	Fatigue	damage	and	remaining	life	assessment	
of	Latticed	Transmission	line	towers	due	to	wind	loads	(Fadam	Trans)	was	organized	on	12	February	
2021

10.	 A	stakeholders	meet	for	the	CSIR-SERC’s	project	on	PA	novel	heating	module	for	fire	resistance	rating	
of	steel	structural	components	was	organized	on	18	February	2021
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Advanced Courses (online mode)

1. An advanced course on Recent Advanced in Concrete Technology and durability of 
Concrete Structures

1. An advanced course on Recent Advanced in Concrete Technology and Durability of Concrete Structures 
was	organized	during	26-28	August	2020.	Dr.	S.	Bhaskar	and	Dr.	P.S.	Ambily	coordinated	the	course.	The	course	
received	a	good	response	with	61	participants.	The	participants	were	from	government	sector,	private	sector,	
public	sector	undertakings,	educational	institutions,	industry,	etc.

2. An advanced course on Microstructural Characterization Techniques and Mix design of 
Special Concretes

2.	 An	advanced	course	on	Microstructural	Characterization	Techniques	and	Mix	Design	of	Special	Concretes	
was	organized	9-11September	2020	Dr.	Prabhat	Ranjan	Prem	and	Dr.	K.	Senthil	Kumar	coordinated	the	course.	
The	course	received	an	overwhelming	response	with	81	participants.
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3. An advanced course on  Performance-based design and Health Assessment of bridges 
(e-HAb 2020)

An	 advanced	 couese	was	 organized	 during	 16-18	 September	 2020.	 Forty	 seven	 participants	 attended	 the	
course	which	was	coordinated	by		Dr.	Voggu	Srinivas	and	Dr.	Ing-	Saptarshi	Sasmal.

4. An online advanced course on Analysis and design of Protective Structures for Extreme 
loads

An	online	advanced	Course	was	organized	was	organized	during	14-16	October	2020.	Around	34	participants	
from	academia,	industry	and	professionals	participated	in	the	course,	with	more	representation	from	industry	
for	the	first	time.	Dr.	N.	Anandavalli	and	Dr.	Amar	Prakash	coordinated	the	programme.

5. An online advanced course through Webinar on Corrosion of Reinforcement and its Control

5.	 An	online	advanced	course	through	Webinar	on	Corrosion	of	Reinforcement	and	its	Control	was	organized	
during	 21-22	 October	 2020.	 Around	 61	 participants	 including	 students,	 researchers,	 teaching	 faculty,	
professionals	from	government	departments,	public	sector	&	industry	and	private	consultants	participated	in	
the	course	Dr.	P.	Srinivasan	and		Shri	Vimal	Mohan	were	the	coordinators.
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6. An online advanced course on  longevity of Steel and RCC Structures against fire and 
Corrosion

An online advanced course was organized during	 	18-20 November 2020 Dr. S. Bhaskar and	 	Dr. A. Cinitha
coordinated the programme. The course had 21 participants.

7. An online advanced course on Seismic damage Mitigation of Structures

An online advanced Course was organized during 2-4 December 2020. The course had 37 participants. Dr. C. K.
Madheswaran and Smt. R. Sreekala were the course coordiantors.

8. An online advanced course on Risk-Consistent and Resilience-based design of Structures

An online advanced Course was organized during 9-11 December 2020. Dr. P. Kamatchi and Dr. M. B. Anoop
were the course coordinators. The course had 21 participants.
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9. An online advanced course on Structural Health Monitoring of Critical infrastructure

An	online	advanced	course	was	organized	during	10-12	December	2020.	This	was	cordianted	by	Dr.	K.	Lakshmi	
and	Dr.	B.	Arun	Sundaram.	49	participants	from	various	institutions	such	as	IIT	(Bombay,	Madras,	Gandhinagar,	
Guwahati),	VIT	University,	BITS	(Pilani),	NIT	(Warangal,	Raipur),	Meenakshi	Sundararajan	Engineering	College	
practicing	engineers	from	PSU	and	government	orgnizations	such	as	Paradip	Port	Trust,	and	other	corporate/
private	sector	organizations	such	as	L&T,	Honeywell,	Metey	Engineering	&	Consultants	attended	course.

10. An online advanced course on Wind loads and Effects on Structures

An	online	advanced	Course	was	organized	during	16-18	December	2020.	A	 total	 of	 49	participants	 including	
students,	researchers,	teaching	faculty,	professionals	from	government	departments,	public	sector	&	industry	and	
private	consultants	participated	in	the	course.	Dr.	P.	Harikrishna	and	Dr.	A.	Abraham	coordinated	the	programe.

11. An online advanced course on behaviour and design of Connections in Steel Structures

An	online	advanced	course	on	Behaviour	and	Design	of	Connections	in	Steel	Structures	was	organized	during	20-
22	January	2021.	Around	50	participants	from	academia,	industry	and	professionals	participated	in	the	course	 
Dr.	P.	Prabha	and	Shri.	M.	Saravanan		were	the	course	coordinators.
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12. An online advanced course on geopolymer Concrete

An	online	advanced	course	on	Geopolymer	Concrete	was	organized	during	28-29	January	2021.	The	course	
attracted	huge	response	with	93	participants	including	students,	researchers,	teaching	faculty,	professionals.
Shri. V. Srinivasan and Dr. S. Sundar Kumar coordinated the programme.

13. An online advanced course on forensic Analysis of Concrete

An	 online	 advanced	 course	 on	 Forensic	 Analysis	 of	 Concrete	 Structures	 11-12	 February	 2021.	 Around	 34	
participants	attended	the	course.		Dr.	P.	Srinivasan	and	Dr.	S.	Sundar	Kumar	were	the	course.

14. An online advanced course on Quality Control and Assessment of field Concrete

An	online	advanced	course	was	organized	on	18-19	March	2021.	Around	47	participants	attended	the	course.	
This	was	coordinated	by	Dr.	K.	Sivasubramanian	and	Dr.	K.N.	Lakshmikandhan.
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SL.No Topic preSeNTer DaTe No. of 
parTicipaNTS

01
Improving circular economy in 
construction	industry

Dr. T. Hemalatha and 
Dr. S. Bhaskar

2nd September 2020 117

02

Evaluation	of	seismic	collapse	
risk	of	critical	infrastructure	
in performance based 
environment

Dr. P. Kamatchi 9th September 2020 58

03
Condition	assessment	of	
corrosion	affected	RC	plant	
structures

Dr. S. Bhaskar 16th September 2020 59

04
Opportunities	and	challenges	
with	BuildTech	textiles	for	
construction	sector

Dr. Smitha Gopinath 25th September 2020 61

05

Performance Based Analysis 
and	Retrofitting	Techniques	
for	Transmission	Line	&	
Communication	Towers

Dr. R. Balagopal 27th September 2020 100

06
Guyed Structural Systems for 
Transmission	Line	Towers

Dr. Rajendra Pitambar 
Rokade

11th December 2020 38

Free Webinars series (online mode)

CSIR-SERC	organized	the	following		six		free	webinar	series	during	the	month	of	Sep-Dec	2020.	The	participants	
included people from Industry and the Academia. The Academia comprised both teaching faulty and 
students.
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CSIR-Summer Research Training Program 2020

A	first-of-its	kind	nationwide	online	research	program,	CSIR-Summer	Research	Training	Program	2020	(CSIR-
SRTP	2020)	was	organized	by	CSIR	 for	 the	benefit	of	UG	&	PG	 students	 and	 teachers	of	 various	 colleges	
across	the	country.	CSIR-North-East	 Institute	of	Science	and	Technology	(CSIR-NEIST),	 Jorhat	was	the	 lead	
coordinator	of	the	program.	The	program	offered	two	months	of	(virtual)	research	experience,	in	addition	to	
online	lectures	from	eminent	scientists.	CSIR-SRTP	2020	was	organized	at	CSIR-SERC	during	17	July	2020	-	31	
August	2020.	Out	of	280	applicants,	38	undergraduate	students,	32	postgraduate	students	and	28	faculty	
members were selected for the program.

Undergraduate	 students	 were	 from	 Civil/Aerospace/Mechanical/Architectural	 engineering	 disciplines.	
Postgraduate	 students	 were	 from	 Civil	 (Structural	 Engineering/	 Construction	 Technology/	 Infrastructure	
Engineering)	&	Mechanical	(Design/Aerospace	Engineering)	disciplines.	Faculty	participants	were	from	Civil	
(Structural	 Engineering/Construction	 Engineering	Management)	 discipline.	 For	 UG	 and	 PG	 students,	 the	
program	had	two	modules	namely,	common	 lectures	 (each	 lecture	with	1.5	hour	duration	 including	Q&A	
by	scientists)	and	focussed	training	(wherein	the	students	were	grouped	into	batches	under	a	mentor	and	a	
specific	project	given	to	them).	For	faculty	members,	16	lectures	(each	with	1.5	hours	duration)	were	offered	
by	the	scientists	of	CSIR-SERC.	Two	lectures		on	motivational	aspects;	five	lectures	on	research	methodology	
and	preparation	of	project	proposals	for	funding;	five	lectures	on	advanced	areas	of	research	and	technology	
development;	 and	 four	 lectures	 on	 contribution	 to	 society	 covering	 the	 need	 for	 taking	 up	 consultancy	
projects, challenges faced by the society and case studies were delivered. Based on their performance, 52 
candidates	(20	UG,	20	PG	and	12	faculty	participants)	were	recommended	to	receive	CSIR-SRTP	2020	training	
certificate	issued	by	CSIR-NEIST,	Jorhat.	The	mentors	of	UG	and	PG	students	also	received	certificates	from	
CSIR-NEIST,	Jorhat.
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CSIR-SERC	has	been	organizing	JIGYASA	events	for	knowledge	sharing	between	scientists	and	students	since	
2017.	 The	 primary	 objective	 of	 JIGYASA	 is	 to	 develop	 and	 promote	 scientific	 temper	 among	 students	 of	
various	schools	across	the	country.	Due	to	the	COVID-19	pandemic,	the	JIGYASA	events	were	redesigned	and	
executed	through	online	mode.	In	Phase-I,	lectures/presentations	were	organised	as	six	webinars	-	each	of	
90	minutes	duration,	during	November	-	December	2020.	The	webinars	received	a	great	response	with	711	
students	participating	in	total.

CSIR	 is	 organizing	 JIGYASA	 events	 for	 knowledge	 sharing	 between	 scientists	 and	 students	 since	 2017.	
The	primary	objective	of	 JIGYASA	 is	 to	develop	and	promote	scientific	 temper	among	students	across	 the	
country.	This	year,	 in	addition	to	webinar	presentations,	 innovative	online	competitions	named	SCIFIC	and	
TECHNOVATION	 were	 organized	 by	 CSIR-SERC	 for	 the	 first	 time.	 The	 objective	 of	 the	 competitions	 is	 to	
improvise	the	student’s	problem	solving	capabilities	and	creative	thinking	skills.	SCIFIC	was	for	the	students	
of	class	6-8	and	TECHNOVATION	was	for	the	students	of	class	9-12.	Students	in	large	numbers	from	across	
the	country	enthusiastically	praticipated	in	the	competitions.	For	the	SCIFIC	(individuals)	competition	a	total	
of	106	students	from	11	states	have	registered	and	thirty	final	entries	were	submitted	by	the	students.	For	
the	TECHNOVATION	(group	event)	competition	a	total	of	45	groups	(consisting	of	total	157	students)	from	12	
states	have	registered	and	fourteen	final	entries	were	submitted	by	the	students.	Cash	awards	were	given	for	
the	winners	of	the	competition.

JIGYASA
Bringing together the young scientific minds of India
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Honours / Awards / Degree Conferment

Dr. N. Anandavalli, Sr. Principal Scientist, has been nominated as nodal scientist for Supply Chain Vertical of • 
CSIR fight against COVID19, April 2020.

Prof. Santosh Kapuria, Director, CSIR-SERC has been nominated as Member of International Cooperation • 
Advisory Committee, CSIR, for guiding the activities of International S&T Affairs Directorate (ISTAD), May 
2020.

Prof. Santosh Kapuria, Director, CSIR-SERC has been nominated as member of Board of Governors of Engineering • 
Council of India for the term July 2020 to June 2022.

Prof. Santosh Kapuria, Director, CSIR-SERC has been invited to serve as Associate Editor of Journal of Thermal • 
Stresses, July 2020.

Dr. N. Anandavalli, Sr. Principal Scientist, has been nominated as nodal scientist for Cohort, July 2020.• 

Dr. S. Maheswaran, Sr. Principal Scientist, has been nominated as nodal person for the CSIR committee for • 
tapping CSR Funds, July 2020.

Prof. Santosh Kapuria, Director, CSIR-SERC has been conferred the title of Senior Professional Engineer in Civil • 
Engineering, Solid Mechanics, Computational Mechanics by Board of Registration of Professional Engineers 
(BRPE), Engineering Council of India, August 2020.

Dr. Mohit Verma, Senior Scientist, completed Postdoctoral studies from ULB, Brussels and University at Buffalo, • 
NY, USA, August 2020.

Dr. N. Anandavalli, Sr. Principal Scientist, translated the presentation on Contribution by CSIR-SERC towards • 
Temporary and Short-Term Hospital Structures for Rapid Construction into Tamil language, which was 
presented during the “Testing, Prevention and Makeshift Hospitals: CSIR’s Covid19 Footprints in Tamil”, 18 
September 2020 (viewed by about 15000 people).

Dr. Prabhat Ranjan Prem, Sr. Scientist and Dr. A. Kanchana Devi, Sr. Scientist, received the Institution of • 
Engineers (India) “Young Engineers Award 2020-21” in December 2020.

Dr. A. Kanchana Devi, Senior Scientist has been awarded IEI Young Engineer Award 2020-2021 from the • 
Institution of Engineers (India).

Dr. Smitha Gopinath has been awarded Raman Research Fellowship 2020-2021 to carry out research at • 
Technische University Dresden, Germany

Dr. B.S. Sindu received the ‘Best Ph.D. Thesis in Concrete Award 2020’ (National Level) from Indian Concrete • 
Institute (ICI) on 16 March, 2021

Dr. B.S. Sindu and Dr. Saptarshi Sasmal received ‘Dr. M. Ramaiah Prize’ from CSIR-SERC for the best technical • 
paper published during the year 2019-20 on 26 September, 2020
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Honours / Awards / Degree Conferment

ph.D Degree Conferment

Smt. M.Keerthana, Senior Scientist has been successfully awarded the Ph.D. degree on the thesis titled, • 
“Experimental and numerical investigations on wind induced instabilities of bridge deck sections” by Academy 
of Scientific and Innovative Research (AcSIR) on 15th July 2020

Shri Bhashya Vankudothu, Senior Scientist has been awarded PhD degree for the thesis titled “Investigations • 
on treated recycled aggregate concrete with and without mineral admixtures” on July 31,2020 by Academy 
of Scientific and Innovative Research (AcSIR)

Smt. C. Bharathi Priya, Senior Scientist has been awarded the Ph.D. degree on the thesis titled, ‘Seismic • 
vibration control of structures using magnetorheological (MR) damper coupled mass driver’ by Academy of 
Scientific and Innovative Research (AcSIR)

Smt. A. Thirumalaiselvi, Scientist  has been awarded Ph.D. degree in October 2020 by Academy of Scientific • 
and Innovative Research (AcSIR)  for the thesis title “Mesoscale characterization of mechanical behaviour of 
concrete under different strain rates”

Smt. C. Smriti Raj, Scientist has been awarded Ph.D degree for the thesis titled “ Investigation on structural • 
behavior of near-optimal configuration of sandwich panel” on 16 December 2020 by Academy of Scientific 
and Innovative Research (AcSIR)

Shri R.P. Rokade, Sr. Principal Scientist, was awarded Ph.D. degree in Civil and Structural Engineering by • 
Annamalai University in January 2021 for the thesis titled “Probabilistic risk assessment of transmission line 
towers under high wind conditions”

Shri M. Surendran, Sr. Scientist, was awarded Ph.D. degree by Academy of Scientific and Industrial Research • 
(AcSIR), Ghaziabad, in March 2021 for the thesis titled “Linear smoothed extended finite element method 
for fracture analysis”

Smt. K. Sasikala, Principal Technical Officer, was awarded Ph.D. degree by Anna University, Chennai, in March • 
2021 for the thesis titled “Decision support system framework for cyclone disaster mitigation on cloud 
environment – an applied research”
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Code Committee/ Sub-Committee PrinCiPal MeMber alternate MeMber

CedC Civil engineering division Council Prof. Santosh Kapuria Dr K. Balaji Rao

Ced 2

Cement  and  Concrete  Sectional 
Committee

Dr K. Ramanjaneyulu Dr P. Srinivasan

CED 2/ P1 Panel for Work relating to ISO/TC 71 & 
ISO TC 74

Dr K. Ramanjaneyulu Dr P. Srinivasan

CED 2 / P2 Panel for Revision of Handbooks Dr K. Ramanjaneyulu Dr P. Srinivasan

CED 2 / P3 Panel for Aggregates from other than 
Natural Sources

Dr P.S. Ambily Dr P. Srinivasan

CED 2:2 Concrete Sub Committee Dr B.H. Bharatkumar Dr P. Srinivasan

2:2/P1 (Sub) Panel for Revision of IS 3370 (Part 1 & 2) Dr B.H. Bharatkumar Dr P. Srinivasan

CED 2:2/ P5 Panel for IS 456 & Revision of IS 1343 Dr B.H. Bharatkumar Dr K. Ramanjaneyulu

CED 2:2/ P7 Panel for revision of Indian Standards 
on Test Methods for Concrete

Dr S. Bhaskar Dr P. Srinivasan

CED 2:2/ P9 Panel for Ferrocement Construction Dr J. Prabakar Dr S.  Bhaskar

Ced 7

Structural Engineering and Structural 
Sections

Dr G.S. Palani Dr  N. Prasad Rao, 
Dr R. Balagopal

7:1 Use of Steel in Overhead line towers 
and switchyard structures and masts for 
telecommunication and flood lighting 
subcommittee

Dr G.S. Palani Dr  N.  Prasad Rao
Dr R.P. Rokade
Dr R. Balagopal

7:2 Use of  structural  Steel  in general 
Building Construction subcommittee

Dr G.S. Palani Dr V. Marimuthu
Shri  M.Saravanan

7:3 Use of Steel in Oil and Gas Storage 
Tanks

Dr J. Rajasankar

7:4 Use of Steel in Bulk Storage Tanks Dr J. Rajasankar

7:6 Fabrication, Erection and Inspection 
of Steel Structures in general 
subcommittee

Dr G.S. Palani Dr R.P. Rokade
Dr M. Surendran

7:9 Structural Sections subcommittee Dr Napa Prasad Rao Dr G.S. Palani
Dr P.Prabha

Setting standards of excellence
A list of CSIR-SERC personnel who are members in various committees of Bureau of Indian Standards
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Code Committee/ Sub-Committee PrinCiPal MeMber alternate MeMber

Ced 13
Building Construction Practices 
including Painting, Varnishing & Allied

Dr S. Saibabu Shri Farvaze Ahmed

Ced 37

Structural Safety Sectional Committee Dr K. Balaji Rao Dr M.B. Anoop

37/P:3 Panels for Load other than Wind Loads Dr N.Anandavalli Dr J. Rajasankar
Dr P. Kamatchi

37/P:4 Panel for Wind Loads Dr P. Harikrishna Shri G. Ramesh Babu

Ced 38

Special Structures Sectional Committee Dr  N. Anandavalli Dr Amar Prakash

38:P1 Bins, Shell Structures and Concrete 
Cooling Towers –Sub Committee

Dr K. Ramanjaneyulu Dr P. Harikrishna

38:P2 Composites Subcommittee Dr M.B.Anoop Dr-Ing Saptarshi Sasmal

38:P5 Tall Buildings Subcommittee Dr B.H. Bharatkumar Dr P. Harikrishna

Ced 39

Earthquake Engineering Sectional 
Committee

Smt  R. Sreekala Dr K. Sathishkumar

39: P/1 Adhoc Panel for Tsunami Resistant 
Structures

Dr P. Kamatchi Dr P. Harikrishna

39.2 Blast Resistant Design of Structures 
(Sub)

Dr J. Rajasankar Dr N. Anandavalli

39:4 Maps Subcommittee Dr P. Kamatchi Dr K. Balaji Rao

39:4/P-1 Panel for preparation of Probabilistic 
Seismic Hazard Map of India

Dr P. Kamatchi Dr M.B. Anoop

39.10 Earthquake  Resistant   Design of Dams 
and Embankments Subcommittee

Dr -Ing Saptarshi Sasmal Dr V. Srinivas

Ced 43

Soil and Foundation Engineering 
Sectional Committee

Dr P. Kamatchi Dr J. Rajasankar
Smt R. Sreekala

43:P-8 Panel for preparation of drafts for 
revision of IS-2974 (Design and 
construction of machine foundations)

Dr-Ing Saptarshi Sasmal Smt R. Sreekala

Setting standards of excellence
A list of CSIR-SERC personnel who are members in various committees of Bureau of Indian Standards
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Ced 46

National Building Code Sectional 
Committee

Dr P. Srinivasan Dr S. Saibabu

46/p:4 Panel for Loads, Forces and Effects Dr J. Rajasankar Dr G.S. Palani

46/P:7 Panel for Masonry Dr A. Ramachandra Murthy Dr S.R. Balasubramanian

46/P:8 Panel for Plain, Reinforced and 
Prestressed Concrete

Dr K. Ramanjaneyulu Dr B.H. Bharatkumar

46/P:9 Panel for Steel Dr G.S. Palani Dr Napa Prasad Rao
Shri M. Saravanan

46/P:10 Panel for Prefabrication & Systems 
Building

Dr J. Prabakar Dr S. Saibabu

Ced 47
Ports, Hourbours and Off Shore 
Installations Sectional Committee

Dr J. Rajasankar Shri P. Gandhi

Ced 49
Environmental data, Design, Off- shore 
Structures

Dr J. Rajasankar Shri P. Gandhi

Ced 51
Planning, Housing and Prefabricated 
Construction Sectional Committee

Dr J. Prabakar Dr P. Srinivasan
Dr P. Prabha

Ced 53

Cement Matrix Products Sectional 
Committee

Dr P. Srinivasan Dr B.H. Bharatkumar

53:1 Fibre  Reinforced  Cement  [FRC] 
Products Subcommittee

Dr P.S. Ambily Dr B.H. Bharatkumar

53:2 (Sub) Concrete Pipes Subcommittee Dr P.S. Ambily Dr S. Sundar Kumar

53:3 (Sub) Precast Concrete Products 
Subcommittee

Dr J. Prabakar Dr S. Bhaskar

Ced 54
Concrete Reinforcement Sectional 
Committee

Dr B.H. Bharatkumar Dr Smitha Gopinath
Dr M. Surendran

Ced 57
Cyclone Resistant Structures Sectional 
Committee

Dr P. Harikrishna Shri G. Ramesh Babu

tX 34
Technical Textiles for Build Tech 
Applications Sectional Committee

Dr Smitha Gopinath Shri V. Ramesh Kumar

MtdC3
Mechanical testing of metals Sectional 
Committee

Dr A. Ramachandra Murthy Dr S. Vishnuvardhan

irC 
 IRC Apex committee for Bridge 
Specifications and Standards (BSS) 

Dr R. Manisekar

Setting standards of excellence
A list of CSIR-SERC personnel who are members in various committees of Bureau of Indian Standards
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naMe of the SCientiSt naMe of the CoMMittee / agenCy

Prof. Santosh Kapuria

J.C. bose National Fellow

Fellow, Indian Academy of Sciences 

Fellow, Indian National Science Academy 

Fellow, National Academy of Sciences, India 

Fellow, Indian National Academy Engineering

American Society of Civil Engineers (ASCE)- Member

Institute for Smart Structures and Systems (ISSS) - Life Member

Indian Association of Computational Mechanics (IndACM) - Life Member

Indian Association for Structural Engineering (IASE) – Life Member

Board of Governors, Engineering Council of India - Member

Board of Governors of Construction Industry Development Council (CIDC) – Member

CSIR-Engineering Sciences Research Committee – Member

Fellow Scrutiny Committee for Engineering Sciences, NASI – Member

Selection Committee for NASI-Young Scientist Platinum Jubilee Awards - Member

PAC on Civil & Mechanical Engineering, SERB -  Core Member

Subject Expert Committee on Engineering Sciences, FIST, DST - Member

INSPIRE Subject Committee- Engineering and Technology for DST –INSPIRE faculty  
 - Awards – Member

INSA, National Committee for International Union of Theoretical & Applied
 Mechanics (IUTAM)- Member

General Assembly of International Union of Theoretical & Applied Mechanics
 (IUTAM) - Member

Infrastructure and Informatics Committee of INSA – Member

Sectional Committee – V:Engineering and Technology, INSA - Member

INAE Sectional Committee-I (Civil Engineering) - Member

Steering Committee, INAE – Member 

Sectional Committee for Election of Fellows,  INAE  - Member

Executive Committee of Indian Society of Earthquake technology (ISET)
 – Institutional member

Executive Council, Institute of Steel Development & Growth (INSDAG)- Member

Development Council for Cement Industry, Ministry of Industry – Member

CII National Higher Education Committee – Member

Peer Team of National Assessment and Accreditation Council (NAAC) - Member

Research Council, CSIR-CBRI, Roorkee, CSIR-CIMFR, Dhanbad and CSIR-CRRI,
 New Delhi - Member

Management Council, CSIR-CBRI, Roorkee, CSIR-CRRI, New Delhi, CSIR-CMERI
 and CSIR-CLRI, Chennai - Member

Editorial Board Member of Journal of Thermal Stresses, Taylor & Francis

Editorial Board Member for Proceedings of the Indian National Science Academy

Position of Prestige
A list of CSIR-SERC personnel who are members in prestigious committees and academic bodies
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dr K. balaji rao Indian Society of Wind Engineering - Life Member

Institution of Engineers (India) - Associate member

Indian Concrete Institute - Life Member

BoS, Department of Civil Engineering, JNTU, Ananthapur - Member

BoS, Department of Civil Engineering, JNTU, Kakinada - Member

Gnedenko e-Forum, International Group on Reliability - Member

IAENG (International Association of Engineers) - Member 

Society for Reliability & Safety (SRESA) – Life Member

dr K. ramanjaneyulu Fellow, Indian Institution of Engineers

Indian Society for Wind Engineering - Member

Indian Concrete Institute - Member

Indian Institution of Bridge Engineers - Member

Computer Society of India - Member

dr J. rajasankar Fellow, Institution of Engineers, India

Instrument Society of India - Life Member

Indian Association for Structural Engineering (IASE) - Member

Indian Association for Computational Mechanics - Member

Indian Concrete Institute - Life Member

dr K. rama raju American Society of Civil Engineers (ASCE) - Member

Earthquake Engineering Research Centre (EERC), University of California,
 Berkeley - Member

Fellow, Institution of Engineers, India

Computer Society of India (CSI) - Life Member

Indian Association for Structural Engineers (IASE) - Life Member

Indian Association for Computational Mechanics (IndACM) - Life Member

Indian Society for Wind Engineering - Life Member

Shri  P. gandhi Indian Nuclear Society - Life Member

Instrument Society of India - Life Member

Indian Association for Structural Engineering - Life Member 

Indian Association for Computational Mechanics - Life Member

dr  g.S. Palani Open Aerospace Engineering Journal - Editorial Board Member

Advisory Board of Industry Institute Partnership Cell of Dr Mahalingam College of
  Engineering Technology, Pollachi - Member

Position of Prestige
A list of CSIR-SERC personnel who are members in prestigious committees and academic bodies
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dr  K. Sathish Kumar Indian Society for Earthquake Technology (ISET) - Life Fellow

Association of Consulting Civil Engineers (ACCE) India- Life Member

Fellow, Institution of  Engineers,  India 

Institution of Chartered Engineers India (ICEI) - Life Member

Indian Nuclear Society (INS) - Life Member

Indian Association for Structural Engineering (IASE) - Life Member 

Indian Association for Computational Mechanics (IndACM) - Life Member

Indian Society for Wind Engineering (ISWE) - Life Member

dr P. Srinivasan Indian Concrete Institute, Chennai - Life Member

International Centre for Fibre reinforced concrete, Chennai - Life Member

Indian Society of Earthquake Technology, Roorkee - Life Member

Society of Structural Engineers, Chennai - Life Member

Dr C. K. madheswaran Institution of Engineers India - Life  Member
Instrumentation Society of  India (ISI) - Life  Member
Computer Society of India - Life Member

Dr Pabbisetty Harikrishna Technical  committee  for  the  technical  evaluation  of  EOIs  submitted by various 
reputed firms for design and construction of urban permanent housing using 
alternate technologies for HUDHUD cyclone victims, Andhra Pradesh State Housing 
Corporation Ltd., Hyderabad - Member

dr S. Parivallal Fellow, Institution of Engineers, India 

Indian concrete Institute - Life Member 

Indian Society for Non-Destructive Testing - Life Member 

Ph.D. Doctoral Committees, Anna University, Chennai - Member

Shri K. Kesavan Indian concrete Institute - Life Member

Indian Society for Non-Destructive Testing - Life Member

Shri gajjala ramesh babu Technical Advisory Committee, NDMA, New Delhi - Alternate Member

dr napa Prasad rao Institution of Engineers - Member

Indian Society for Wind Engineering - Member

Institute for Steel Development and Growth (INSDAG) - Life Member

dr S. bhaskar Tech. Committee on Durability of Concrete, Indian Concrete Institute (ICI)-Member

National Faraday Council of Corrosion under CII (Confederation of Indian Industry) - 
Corrosion Management Committee - Member

Indian concrete Institute (ICI) - Life Member 

Computer society of India (CSI) - Life Member 

Institution of Engineers (India) (IE) - Life Member

Indian Society for Earthquake Technology (ISET) - Life Member

Indian Society for Construction Materials and Structures (ISCMS) - Life Member

Indian Society for Non-destructive Testing (ISNT) - Life Member

Position of Prestige
A list of CSIR-SERC personnel who are members in prestigious committees and academic bodies
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dr n. anandavalli Fellow of Institution of Engineers, India

Indian Concrete Institute - Life Member

Indian Association for Computational Mechanics - Life Member

Computer Society of India - Associate Life Member

American Society of Civil Engineers  - Member

dr M.b. anoop Indian Society of Wind Engineering - Life Member

Gnedenko e-Forum, International Group on Reliability - Member
IAENG (International Association of Engineers) - Member
Institution of Engineers - Member
Society for Reliability & Safety (SRESA) - Life Member

Dr S. maheswaran Indian Concrete Institute - Life member

Materials Research Society of India - Life member

dr r.P. rokade Institution of Engineers – Fellow

Indian Concrete Institute - Member India Chapter of ACI - Member

Indian Institute of Bridge Engineering - Member Indian Society for Wind Engineering 
- Member

Indian Association for Structural Engineering - Member Indian Association for 
Computational Mechanics - Member

Institute for Steel Development and Growth (INSDAG) – Life Member

Smt r. Sreekala Indian Society for Earthquake Technology (ISET) - Life Member

Indian Concrete Institute (ICI) - Life Member

Indian Science Congress (ISC) - Life Member

Indian Society for Technical Education (ISTE) - Life Member

dr P. Kamatchi Indian Concrete Institute - Member

Indian Society for Earthquake Technology - Member
Indian Society for Technical Education - Member
Indian Society for Wind Engineering - Member

Shri d.M. Pukazhendi Institution of Engineers , India - Life Member
Indian Concrete Institute - Life Member
Indian Society for Non-Destructive Testing - Life Member
Indian Nuclear Society - Life Member
Society for Failure Analysis (SFA) Chennai Chapter - Life Member

Computer Society of India - Member

dr a. ramachandra Murthy Editorial board member of Advances in Concrete Construction (ACC),
 Techno Press, An International Journal

Indian Concrete Institute – Life Member

Doctoral Committee Member - AcSIR, Chennai, Anna University

Fellow of the Institution of Engineers (India) Civil Engineering Division

Indian Society of Technical Education – Life Member

Position of Prestige
A list of CSIR-SERC personnel who are members in prestigious committees and academic bodies
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dr V. Srinivas Fellow of Institution of Engineers (India)

Fellow of Council of Vibration Specialist (CVS)-Chair-Statis,seismic, high speed rail and 
bridges

Computer Society of India –Member

Indian Concrete Institute - Member 

Indian Society of Wind Engineering - Member

dr ing Saptarshi Sasmal Editorial board member of  Structural Engineering and Mechanics,
 An International Journal

Editorial board member of  Advances in Computational Design,
 An International Journal

Fellow of Institution of Engineers (India)

Computer Society of India –Member

Indian Concrete Institute - Member 

dr r. Manisekar India Road Congress - Life Member

Indian Concrete Institute – Member

Indian Institution of Bridge Engineers- Life Member

Indian Association for Structural Engineering - Life Member

Indian National Group of International Association of Bridge and Structural Engineering 
(ING-IABSE) - Member

dr amar Prakash Institution of Engineers, India - Life Member

Indian Concrete Institute - Life Member

Indian Association for Computational Mechanics - Life Member

dr a. abraham The Indian Society for Technical Education- Life Member 
Indian Meteorological Society-  Life Member
Indian Concrete Institute - Life Member 
Indian Society for Wind Engineering- Life Member
The Institution of Engineers (India)- Member
Computer Society of India-Associate Life Member
Instrument Society of India-Life Member
Indian Association for Computational Mechanics- Life Member
Indian Association for Structural Engineering- Life Member

dr V. Marimuthu Computer Society of India- Institutional member - Member
Indian Association for Computational Mechanics (IndACM) - Member
Indian Association for Structural Engineering (IASE) - Member

dr r. balagopal Indian Society for Wind Engineering - Member
Indian Association for Structural Engineering - Member
Indian Institution of Engineers - Associate Member
Institute for Steel Development and Growth (INSDAG) - Life Member

Position of Prestige
A list of CSIR-SERC personnel who are members in prestigious committees and academic bodies
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dr S. Vishnuvardhan Ph.D. Doctoral Committees, Anna University, Chennai - Member
Institution of Engineers, India - Life Member
Indian Concrete Institute - Life Member
Indian Society for Technical Education - Life Member
Indian Society of Earthquake Technology - Life Member
International Centre for Fibre Reinforced Concrete Composites - Life Member
Indian Nuclear Society - Life Member
Indian Association for Structural Engineering - Life Member
Indian Association for Computational Mechanics - Life Member
Society for Failure Analysis (SFA) Chennai Chapter - Life Member
Indian Structural Integrity Society - Life Member
Fellow of the Institution of Engineers (India) Civil Engineering Division

dr t. hemalatha Indian Concrete Institute - Life member

dr P.S. ambily The Institution of Engineers (India) - Member

Association of Consulting Civil Engineers (India) - Member

Ph.D. Doctoral Committees, Anna University, Chennai - Member   

Anna University subcommittee for framing the curricula and syllabi for ME 
 Infrastructure Engineering and Management - Member

Senate Member - University of Madras

dr Smitha gopinath RILEM - Senior Membership
Indian Concrete Institute - Life member
RILEM Technical committee on “MCC: Mechanical Characterization and Structural 
design of Textile Reinforced Concrete” - Member

Joint RILEM-fib task group Textile Reinforced Concrete (RILEM TC/fib TG TRC: Materials 
Characterization, Analysis and Strucutral design of Textile Reinforced Concrete)- 
Member

Dr Srinivasa babu Ramisetti Indian Association for Computational Mechanics - Life Member
UK Higher Education Academy - Associate Member

dr a. Cinitha Indian Concrete Institute - Member
Indian Society for earthquake Technology - Member
Institution of Engineers, India - Member
Indian Association for computational Mechanics - Member
Indian Association for Structural Engineering - Member

dr P. Prabha Computer Society of India- Institutional member - Member

Indian Association for Computational Mechanics (IndACM) - Member
Indian Association for Structural Engineering (IASE) - Member

dr g. Venkata rama rao Indian Concrete Institute (ICI) - Life Member

Position of Prestige
A list of CSIR-SERC personnel who are members in prestigious committees and academic bodies
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dr K.n. lakshmikandhan Institution of Engineers, India - Member

Computer Society of India - Member

Structural Engineering Forum, Anna University- Member

American Society of Civil Engineers (ASCE) -Associate Member

All India Council for Technical Education (AICTE) - Member

dr M. Saravanan Indian Society for Technical Education - Life Member
Indian Nuclear Society - Life Member
Indian Association for Structural Engineering - Life Member

Indian Association for Computational Mechanics - Life Member

Society for Failure Analysis (SFA) Chennai Chapter - Life Member

Indian Structural Integrity Society - Life Member

Shri M. Saravanan Computer Society of India- Institutional - Member

Indian Association for Computational Mechanics (IndACM) - Member
Indian Association for Structural Engineering (IASE) - Member

dr K. lakshmi Computer society of India - Member

Indian Society for Wind Engineering (ISWE) - Member

Shri Vimal Mohan Indian Concrete Institute - Life Member

Indian Society for Non-Destructive Testing - Life Member

dr Mohit Verma Indian Association for Computational Mechanics - Life Member

dr C. bharathi Priya Indian Society for Wind Engineering (ISWE) - Life Member

dr Prabhat ranjan Prem Indian Concrete Institute – Life Member

Position of Prestige
A list of CSIR-SERC personnel who are members in prestigious committees and academic bodies
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Deputation
A list of CSIR-SERC personnel who were deputed to attend / represent the  
Centre in various programmes and workshops across the globe

SL.No Name of the Staff Name of the 
Programme orgaNized by date 

01
Dr B.H. Bharatkumar 
Dr M.B. Anoop

RTI and Transparency 
Audit*

CSIR-HRDC, 
Ghaziabad

13-15 July, 2020

02
Shri Kamsar Chinnappan
Smt. Priya 
Ms. Sudha Nair

Reservation and Rosters 
for the Common Cadre 
Officers*

CSIR-HRDC, 
Ghaziabad

16-17 July, 2020

03
Shri Kamsar Chinnappan 
Smt Priya 

Recruitment of Technical 
and Support Staff (Gr I, II 
and III)*

CSIR-HRDC, 
Ghaziabad

22-23 July, 2020

04
Dr Amar Prakash 
Dr A. Cinitha

Two days online 
training course on Fire 
Modelling*

IIT-Roorkee 6-7 August, 2020

05

Shri M. Kannuswamy
Shri J. Venkatesan 
Shri J. C. Sunil 
Smt N. Ramya 
Dr K. Sivasubramanian

Two days online 
training Programme 
on Measurement 
uncertainty*

Bureau of Indian 
Standards

6-7 August, 2020

06
Dr Arun Sundaram 
Dr Nawal Kishore Banjara 
Dr A. Kanchana Devi

Lecture Series on Cable 
Stayed Bridges*

organized by Indian 
Association of 

Structural Engineers 
(IAStructE)

5-7, September 
Oct  2020

07

Shri M. Dulipkumar 
Shri M. Palanisamy 
Shri M. Mohamed Jindha Saffi 
Shri T. Srinivasan 
Shri S. Kannappan 
Ms Sudha Nair 
Smt M. Hemamalini

Training Programme on 
Drafting of Request for 
Proposal (RFP)/ Tenders 
for Procurement of 
Services for Common 
Cadre Officers*

CSIR-HRDC, 
Ghaziabad

22-23 September 
2020

08 83 Scientists of CSIR-SERC

Online Programme on 
the use of Microsoft 
Team for Effective Team 
Work*

CSIR-HRDC, 
Ghaziabad

30th September 
2020
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Programme orgaNized by date 

09

Shri M. Kannusamy 
Dr A. Subbulakshmi 
Shri J. Venkatesan, 
Shri G.S. Vijayabaskara
Shri Subhajit Das 
Dr J. Prawin 
Dr Nawal K. Banjara 
Shri V. Ramesh Kumar 
Dr B. Arunsundaram 
Dr Amar Prakash 
Dr Smitha Gopinath 
Dr K. Lakshmi 
Dr Srinivasa Babu Ramisetti 
Dr N. Anandavalli 
Dr V. Srinivas  
Dr Ing Saptashi Sasmal

Online Programme 
on Research & 
Development: Industry 
4.0*

CSIR-HRDC, 
Ghaziabad

7-8 October 
2020

10
Dr N. Anandavalli 
Dr P. Kamatchi

Online Program 
on Leadership 
and Organization 
Development for 
Women Scientists / 
Technologists*

Centre for 
Organization 

Development, 
Hyderabad

12-16 October 
2020

11
Smt P. Priya 
Shri M.A. Kamsar Chinnappan

Online Program on 
Reservations and 
Rosters*

CSIR-HRDC, 
Ghaziabad

14-15 October 
2020

12
Shri E. Ashok Kumar 
Smt R. Lakshmi Poorna 
Shri S. Balakrishnan

Workshop on Science 
Communication 
through Mobile Phone*

CSIR and Vigyan 
Prasar

28-29 October 
2020

13

Ms Sudha Nair, 
Ms S.A. Habeebaha, 
Smt P. Priya 
Shri M.A. Kamsar Chinnappan

Online Programme on 
Vigilance and Related 
Matters*

CSIR-HRDC, 
Ghaziabad

3rd November 
2020

14
Shri R. Ramesh Kumar 
Shri R.D. Sathish Kumar

Planning, Monitoring 
and Evaluation of R&D 
Projects*

 CSIR-HRDC, 
Ghaziabad

5-6 November 
2020
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SL.No Name of the Staff Name of the 
Programme orgaNized by date 

15
Shri S. Harish Kumaran 
Shri P. Vasudevan  
Shri R Sriraman

Online Programme on 
Hazard Identification 
& Risk Assessment 
and Preparation of 
Safe Work Method 
Statement*

Federation of 
Indian Chambers 
of Commerce and 
Industry (FICCI) & 

SIEMENS

21st November 
2020

16
Smt R. Sreekala 
Dr A. Cinitha 

Online Program on 
Emotional Intelligence 
at Workplace for 
Women Scientists / 
Technologists *

Centre for 
Organization 

Development, 
Hyderabad

23-27 November 
2020

17 Dr A. Ramachandra Murthy

E-Workshop on How to 
Detect Cloned/Fake/
Predatory Journals in 
Academics*

PHD Chamber of 
Commerce and 

Industry

27th November 
2020

18
Dr Smitha Gopinath 
Smt. R. Soniya

Online Programme on 
Intellectual Property 
Rights and Related 
Issues*

CSIR-HRDC, 
Ghaziabad

09-11 December 
2020

19
Dr V Srinivas 
Dr Ing. Saptarshi Sasmal 
Dr A. Thirumalaiselvi

Online virtual 
conference cum 
exhibitions, NDE-2020*

Indian Society for 
Non-Destructive 

Testing (ISNT)

10-12  December 
2020

20
Dr K. Lakshmi 
Dr B. S. Sindu

Online Program on 
Integrated Scientific 
Project Management 
for Women Scientists / 
Technologists*

Centre for 
Organization 

Development, 
Hyderabad

18-22 January 
2021

21

Dr P. Srinivasan
Dr S. Maheswaran
Dr R. P. Rokade 
Dr Smitha Gopinath

Workshop on 
implications on 
companies (CSR) 
amendments 2021*

International 
Center for Socially 

Responsible 
Businesses, New 

Delhi

3rd February 
2021 

22 Dr Srinivasa Babu Ramisetti
Induction Programmes 
for Newly Recruited 
Scientists #

CSIR-HRDC, 
Ghaziabad

15-24 February 
2021   
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SL.No Name of the Staff Name of the 
Programme orgaNized by date 

23 Dr R. P. Rokade

Emotional Intelligence 
at Workplace 
for  Scientists/
Technologists*

Centre for 
Organization 

Development, 
Hyderabad

15-19 February, 
2021

24
Shri J. Venkatesan  
Smt. Ramya N

Induction Programmes 
for Newly Recruited 
Scientists #

CSIR-HRDC, 
Ghaziabad

1-10 March 2021  

25

Dr P.S. Ambily,  
Dr Prabhat Ranjan Prem
Shri G. S. Vijaya Bhaskara
Dr K. Senthil Kumar

Future Skills PRIME - 
3D Printing / Additive 
Manufacturing*

National Institute 
of Electronics& 

Information 
Technology (NIELIT) 

Chennai

1-12 March, 
2021

26

Smt. N. Hemamalini 
Smt. S. P. Kalivani 
Smt. M. Vanijayaleela 
Shri. M. A. Kamsar chinnappan
Ms. Sudha Nair 
Shri. P. Subbash
Shri. G. Lakshmikanth 
Shri. S. Muraleeswaran 
Dr A. Cinitha 
Shri. M. Dulipkumar 
Shri. M. Palanisamy 
Shri. C. Rajaji 
Shri. S. Kannappan 
Shri. M. Vinothkumar

Online Hands 
Programme on 
Government 
e-Marketplace (GeM)*

CSIR-HRDC, 
Ghaziabad

16-17 March 
2021  

27
Dr M.B. Anoop 
Dr Smitha Gopinath

Roundtable 
on Innovation 
Management 
and Technology 
Commercialization - 
The German Model*

Head Quarters, CSIR, 
New Delhi

25th March 2021

* Online mode , # Physical mode
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Activities at CSIR-SERC, Chennai

CSIR-Structural Engineering Research Centre (CSIR- 
SERC), Chennai, is part of the nationwide CSIR-
PGRPE/ AcSIR programme “Learn, Earn & Lead 
India” for inducting fresh Engineers into CSIR. CSIR-
SERC, Chennai is offering ‘ Engineering of Structures’ 
as a PGRPE course from the academic year 2009 
onwards to specifically train the young and bright 
engineers in the areas of structural engineering. 
The PGRPE programme on Renewable Energy was 
started in the academic year 2012 with the aim to 
equip the next generation of young engineers with 
the right skills to tackle the toughest challenges 
facing us in the energy sector by effectively utilizing 
the expertise of various CSIR laboratories located at 
CSIR Madras Complex, Chennai.

The main aim of CSIR-PGRPE is to select bright B.E. /   
B.Tech., graduates and train them into research-ready 
scientists/engineers. For this purpose, a structured 
semester-wise scheme for grooming such graduates 
was prepared. This 4-semester scheme includes 
elements of conceptual understanding (through 
course teaching), practical skills (through laboratory 
courses) and application of the knowledge gained 
and skills acquired (through live project work).

Engineering of Structures (EoS) Programme

The IDDP (Integrated Dual Degree Programme) on 
Engineering of Structures (EoS) course is designed 
to provide a solid foundation for practice in both 
classical and newly developing areas of structural 
engineering, including structural analysis  &  design,  
engineering materials, computational methods, and 
sustainable built environments. The programme 
features strong components in laboratory 
experimentation, basic theory, information 
technology, and engineering design.  

Eight batches of M.Tech. (EoS) students have 
successfully completed their Post Graduate 
programme in Engineering of Structures. 

During 2020-21, two students joined to pursue IDDP 
programme  (Aug. 2020 Batch), Six PhD scholars, 
Ms. Shatabdi Mallick, Ms. M. Keerthana, Mr. 
Bhashya Vankudothu, Ms. A. Thirumalaiselvi, Mr. M. 
Surendran and Ms. Smriti Raj completed their PhD 
Viva voce  and provisionally awarded with PhD degree 
by AcSIR.   Further Ms. Yogalakshmi, N.J., submitted 
her PhD thesis. Ms. B.R. Seethalakshmi, student of 
AcSIR, has successfully cleared the Comprehensive 
Viva Examination to carry out the research work 
on the topic “Evaluation of pre-stressed concrete 
bridges using system techniques”.

Ms. B.S. Sindu was awarded with ICI-Best PhD thesis 
in Concrete Award 2020.

Renewable Energy (RE) Programme

The IMP (Integrated M.Tech. - Ph.D.) programme on 
Renewable Energy (RE) is designed with an emphasis 
towards research hands-on-labs and self-learning. 
Renewable energy field is undergoing dramatic 
growth as governments and energy companies 
around the world look to renewable energy 
sources to solve the energy problem in power and 
transportation sectors. However, progress in this 
direction has been largely hampered due to the high 
cost of renewable energy. In this scenario, an “energy 
revolution” is needed to harness various renewable 
energy sources cost effectively. Realization of such 
a dream requires motivated and trained young 
generation with a solid understanding of science, 
technology, business aspects and more importantly 
“India specific needs”. The energy problem facing our 
villages especially needs innovative technological 
solutions combined with the right business models.

Academy of Scientific and Innovative Research (AcSIR)
Bringing together the young scientific minds of India
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Further, M.Tech./Ph.D. program in Renewable 
Energy also complements various CSIR mission 
projects such as CSIR Innovation Complex, CSIR 800 
and TAP-SUN program. 

The first four batches of RE (IMP 2012-15) have 
successfully completed their M.Tech Program and 
some of the students are currently pursuing their 
PhD programme.  Mr. Harshal Agarwal,  Ms. Sreeja,                           
Ms. Sumon Dey and  Ms. Steffy N.J. completed their 
PhD Viva voce  and provisionally awarded with PhD 
degree by AcSIR.  

Mr. Shaumik Ray is submitted his PhD thesis on  
“Investigation on the hydration processes of cemen-
titious systems using MIR and THz spectroscopy”.

Mr. Rajnikant Rao papers  on (i) Synthesis, design 
and piezo-resistive characteristics of cementitious 
smart nanocomposites with different types of 
functionalized MWCNTs under long (ii) Smart 
nano-engineered cementitious composite sensors 
for vibration-based health monitoring of large 
structures, were published in the  prestigious   
ELSEVIER   Journal.  

Presently 14 scholars are pursuing their PhD 
programme and 4 students are pursuing their IDDP 
Programme at CSIR- SERC under AcSIR program.   
They are at various stages of the programme. 



Portable Transit Hospital
constructed using

CSIR-SERC technology
at NDRF, Arakkonam
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Significant Events

Digital Conference and Exhibition on RE-START - Reboot the Economy through Science, Technology & 
Research Translations

CSIR-SERC participated in “Digital Conference and Exhibition on RE-START - Reboot the Economy through Science, 
Technology & Research Translations”, organized by Technology Development Board (TDB) and Confederation of 
Indian Industry (CII) on 11 May 2020 

Technical Discussions between CSIR-SERC and Regional Director-South, Engineering Export Promotion Council of 
India (EEPC) - 07 December 2020 A promotional technical meet was held at CSIR-SERC, on MS Teams platform in 
conjunction with a few key members of the Engineering Export Promotion Council of India (EEPC) on 7 December 
2020. The aim of this technical meet was to identify how best CSIR-SERC could help in promoting the activities of 
EEPC and also to showcase the technologies developed at CSIR-SERC.
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Significant Events

Vaibhav Summit 

A Global Summit of NRI Researchers called Vaishvik Bhartiya Vaigyanik (Vaibhav) Summit (Virtual) was organised 
by the Government of India from 3rd October to 25th October 2020 through the webinar.  Leading academic 
and research organisations (e.g. IITs, IIMs, IISER, CSIR, DST Orgs) co-conducted the proceedings of various 
verticals, coordinated by DRDO. Hon’ble Prime Minister of India inaugurated the summit on 2nd October 2020, 
the birth anniversary of Mahatma Gandhi, in the virtual presence of the registered academia and researchers 
from across the world.  CSIR-Structural Engineering Research Centre (CSIR-SERC), Chennai championed one of 
the session in the Vaibhav Summit on the topic of ‘Sustainable Road Infrastructure’ as part of the ‘Resource 
conservation’  under the ‘Environmental Sciences’ vertical. CSIR-SERC has championed the Session under the 
said vertical entitled “Strategies for sustainable road infrastructure – interventions through new materials and 
monitoring techniques” on 17th October 2020 from 1800 hrs to 2200 hrs. The expert panel of the session 
includes  renowned NRI experts from different parts of the world. Dr. Srinivas Voggu and Dr. A Ramachandra 
Murthy, CSIR-SERC coordinated the proceedings of the session. The panel proposed the strong need for setting 
up of a centre of excellence for SHM for sustainable infrastructures, where collaborative research across different 
laboratories/universities across globe with respect to critical infrastructure including bridges can be undertaken 
and CSIR-SERC can take a lead towards this. Overall, the session has given great impetus on the development of 
new technologies for new and innovative materials and monitoring techniques including the fire hazard safety 
as well as on the importance of implementation of high speed transport network for India.
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International Science Festival (IISF)

The 6th Edition of India International Science Festival (IISF) 2020 was organized by the Ministry of Science & 
Technology, Ministry of Earth Sciences, and Ministry of Health & Family Welfare in association with Vijnana Bharati 
(VIBHA) during 22- 25th December 2020 at New Delhi in virtual mode. CSIR is the coordinating organization for 
the event this year and the theme of IISF 2020 is Science for Self-Reliant India and Global Welfare. Since 2017, 
Vigyan Yatra is being organized as part of the promotional activities of IISF. This year, the Vigyan Yatra cum Curtain 
Raiser Events of CSIR-SERC was organized on 9 December 2020 through MS Teams platform. The presidential 
address was given by Dr. Shekhar C Mande, Director General, CSIR and Secretary, DSIR. In his address, Dr. Mande 
spoke on the genesis of IISF and said that major objectives of IISF are to display the scientific work done in India 
and to create awareness among young minds. He pointed out some of the recent scientific accomplishments 
of the country including accurate predictions of the cyclone that had greatly helped in reducing the social and 
economic losses, quick and effective scientific solutions. Dr. Purnima Jalihal, Director, National Institute of Ocean 
Technology (NIOT), Chennai, was the guest of honour. Dr. Mylswamy Annadurai, Vice President, TN State Council 
for Science and Technology, was the chief guest of the function. 

Significant Events
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Significant Events

Brainstorming on Structural Health Monitoring of Built-up and Industrial Infrastructure

CSIR, for the first time, at the instance of the Hon’ble Prime Minister of India, Shri Narendra Modi has initiated 
organizing brainstorming sessions on emerging areas of science and technology involving the national and 
international experts so as to develop futuristic research agenda to become a global leader in identified areas. 
The first brainstorming under this initiative was organized jointly by CSIR-Structural Engineering Research Centre 
(CSIR-SERC), Chennai and CSIR-Human Resource Development Centre (CSIR-HRDC), Ghaziabad on Structural 
Health Monitoring of Built-Up and Industrial Infrastructure on 31 July 2020 through MS Teams platform. It was a 
historical pan-CSIR event, where the SHM experts from around the world actively deliberated. The brainstorming 
provided a unique space for exchange and discussion among 200 participants representing research institutions, 
academia, private and public sectors from India and around the world. The programme was charted out to 
cover the activities relating to CSIR laboratories and the industry who are working in the area of SHM. The 
brainstorming session was divided in three segments, namely (i) Understanding the need (contributed by the 
industry and stakeholders), (ii) Setting the goal (contributed by the experts), (iii) Setting the path (through 
panel discussions). The last segment was held under three verticals, namely, Vertical 1: Built-up infrastructure, 
Vertical 2: Aircraft structures, and Vertical 3: Industrial machineries, process vessels and equipment. A galaxy of 
subject experts participated in the brainstorming session.
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Significant Events

Vigyan Manthan Yatra – 2020

In connection with Vigyan Manthan Yatra – 2020, organized by the Madhya Pradesh Council of Science & 
Technology, 150 students of classes 8-12 connected online with CSIR-SERC on 18 January 2021. CSIR-SERC 
scientists delivered technical presentations and virtual demonstrations to the students.
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The National Technology Day was celebrated with great enthusiasm on 11 May 2020, by CSIR-Structural 
Engineering Research Centre (CSIR-SERC) and CSIR Madras Complex (CMC) through Microsoft Teams platform. 
The function was presided over by Prof. Santosh Kapuria, Director, CSIR-SERC and Coordinating Director, CMC. 
Prof. Y Narahari, Department of Computer Science & Automation, Indian Institute of Science, Bengaluru, was the 
Chief Guest of the function. Prof. Kapuria welcomed all the participants on the eve of 22nd National Technology 
Day and mentioned that this day is being celebrated since 1999 to mark India’s technological prowess. He pointed 
out that on 11 May 1998, India showed its nuclear capabilities, and missile and aviation power to the world. He 
said that during COVID-19 pandemic, S&T is at the centre stage to adapt to new challenges through technology. 
He mentioned that CSIR is the leading S&T organization in the country in the fight against COVID-19, covering 
all aspects of the problem – great synergy has been created among labs to find solutions to fight the pandemic, 
and the Government and industry is appreciating our work. He also talked about CSIR-SERC’s contribution in 
the fight against the pandemic, viz. structural schemes for makeshift hospitals, and said that CSIR-SERC is in 
discussions with L&T and various state governments for setting up such hospitals. He also mentioned about 
the contributions of CMC units – especially that of CSIR-CEERI, which has developed apps for tracking  COVID 
-19 patients. Prof. Narahari delivered his lecture on John Nash and Game Theory: Beautiful Results from a 
Beautiful Mind. Prof. Narahari in his address talked about Nobel laureate John Nash and his stellar contributions 
to Game Theory and Mechanism Design. He mentioned that game theory is the key to solving problems at the 
interface of computer science and economics. Prof. Narahari outlined how Game theory can be used to evolve 
Government strategies to mitigate the problems faced during COVID-19

National Technology Day
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CSIR-SERC Foundation Day

CSIR-Structural Engineering Research Centre (CSIR-SERC), celebrated its 55th Foundation Day with great enthusiasm, 
on 10 June 2020, through Microsoft Teams platform. Prof. Santosh Kapuria, Director, CSIR-SERC and Coordinating 
Director, CMC gave the welcome address. Dr. Shekhar C. Mande, Director General, CSIR and Secretary DSIR, delivered 
the Presidential address. Prof. S. Gopalakrishnan, Professor, Department of Aerospace Engineering, Indian Institute 
of Science, Bengaluru was the Chief Guest of the function.  Prof. Kapuria extended a warm welcome to the chief 
guest and congratulated all the staff members on the occasion of 55th foundation day of CSIR-SERC. In his welcome 
address, he highlighted on the  contributions of CSIR-SERC since its genesis in 1965 in the areas of Civil Engineering, 
Infrastructure Development, Aerospace, Oil and Gas, and Strategic sectors. He highlighted the stellar contributions 
made by CSIR-SERC to the nation such as the development of cold formed deformed bars, prestressed concrete 
railway sleepers, cyclone shelters, mass housing, condition assessment of structures, structural health monitoring of 
bridges, role of CSIR-SERC in codal provisions for safety of infrastructure, etc. - that has touched the lives of people 
directly or indirectly. Prof. Kapuria mentioned about the successful completion and the outstanding results achieved 
by the three mission mode projects – (i) Fast, durable and energy efficient mass housing scheme, (ii) Technologies for 
robust structural health monitoring of critical infrastructure and conservation & restoration of heritage structures, for 
which CSIR-SERC is the nodal laboratory and (iii) Safety & security of vital installations, for which CSIR-SERC is a major 
partner. He also highlighted on the success of industry meets organized by CSIR-SERC; Prof. G.S. Ramaswamy Summer 
Internship programme and the overwhelming response it has received in the past three years; technology transfers, 
steady increase in publications in SCI journals; effective utilization of high performance computing (HPC) facility, etc. 
He also talked about CSIR-SERC’s contribution in the fight against the pandemic, viz. structural schemes for makeshift 
hospitals, and said that CSIR-SERC is in discussions with the industry and various state governments for setting up 
such hospitals. Dr. Shekhar C. Mande, Director General (DG), CSIR & Secretary, DSIR, in his presidential address, 
remembered the glorious contributions of CSIR-SERC since its genesis and called upon the scientists and staff of CSIR-
SERC to continue their contributions in a progressive way. Dr. Mande appreciated the resumption of operations at the 
Tower Testing and Research Station of CSIR-SERC and the transmission of live testing to the clients. The chief guest of 
the function, Prof. Gopalakrishnan delivered the Prof. G.S. Ramaswamy Memorial Lecture on Propagation of Elastic 
Waves in Advanced Material Systems. Prof. Gopalakrishnan remembered the contributions of Prof. GS Ramaswamy, 
founding director of CSIR-SERC and his contributions to CSIR-SERC and the engineering fraternity. In his address, 
Prof. Gopalakrishnan, spoke on wave propagation, waves in engineering and science, wave propagation in defective 
composites– porous composites, wave propagation in gradient elasticity waveguide, enhanced band gap design in 
hexagonal lattices using acoustic metamateirals, wave propagation in auxetic metamaterial & pentamode material 
and wave propagation in bio inspired undulated waveguides. As a part of the function, six Octogenarian Members of 
CSIR-SERC and CMC were felicitated by Prof. Santosh Kapuria, Director, CSIR-SERC and Coordinating Director, CMC.
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Hindi Fortnight Celebrations and Hindi Workshops

Hindi Fortnight was celebrated in CSIR – SERC from 14.09.2020 to 29.09.2020. Hindi Fortnight Celebrations - 2020 
commenced on 14.09.2020 with a Technical workshop. Professor Rama Kant, Department of Chemistry, University 
of Delhi, delivered a lecture on the subject “रुक्ष विद्युतग्र का विलक्षण विद्युतरसायन विज्ञान  Anomalous electrochemistry of 
rough electrodes” through MS Teams. Around 100 Officer / Scientists / employees participated in this workshop. This 
was followed by various competitions from 15.09.2020 to 29.09.2020. (Hindi Lekhan on 15.09.2020, Hindi Typing 
on 16.09.2020, Hindi Pustak Pathan 0n 17.09.2020 and Conversation on 21.09.2020. Cash awards were presented 
to officials who won prizes in the above competitions also to those  who participated in the competitions of TOLIC 
(Town Official language Implementation Committee, Chennai and KSHP (Kendriya Sachivalay Hindi Parishad, New 
Delhi) and to officials who wrote 5,000 Hindi words in day-to-day official work during the period from 01.09.2019 to 
31.08.2020.  

Director, CSIR – SERC issued an “Appeal” requesting all the officials to do their day-today official  work in Hindi and 
issued Office Order to 24 officials who have proficiency in Hindi to do their 100% work in Hindi. Valedictory function 
was organized on 29.09.2020 through MS Teams. Professor Sanjay Puri, School of Physical Sciences (SPS), Jawaharlal 
Nehru University (JNU) delivered a lecture on the subject “फेज ट्रांजीशन का कैनेटीक्स” Kinetics of Phase Transitions”.

HinDi WORKSHOPS

A Hindi Workshop was organized by CSIR - SERC on 22.07.2020 (through MS Teams) for the quarter April – June, 
2020. Two Hindi workshops were organized on 09.11.2020 and 08.12.2020 (by MS Teams) for the quarter October - 
December, 2020. A Workshop was organized by CSIR - Structural Engineering Research Center and Hindi Section of 
CSIR Madras Complex on 26.03.2021 at CSIR Madras Complex Library. The main objective of these workshops is to 
promote the implementation of Official Language Hindi and to create awareness about the Constitutional provisions, 
Official Language Act 1976, Official Language Resolution 1968, and guidelines issued from time to time by  Department 
of Official Language, Ministry of Home Affairs, Government of India and CSIR Head Quarters. 
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The 79th foundation day of CSIR, was celebrated with great enthusiasm on 26 September 2020, at the CSIR Campus in 
Chennai by CSIR-Structural Engineering Research Centre (CSIR-SERC) and CSIR Madras Complex (CMC). The foundation 
day function was presided over by Prof. Santosh Kapuria, Director, CSIR-SERC and Coordinating Director, CMC.  In his 
foundation day address, Prof. Kapuria, in brief talked about the contributions and significant achievements of CSIR and 
the pivotal role played by it during the COVID-19 pandemic time. Referring to the addresses by Director General, CSIR 
and Vice President, CSIR, earlier in the morning during the Foundation Day celebrations at New Delhi, he said that 
the whole CSIR came together very fast to combat the pandemic for which CSIR has received acclaims from the Prime 
Minister of India, Members of Parliament and the general public. He highlighted on the remarkable contributions of 
CSIR including testing kits, makeshift hospitals, etc. He mentioned that becoming self-reliant (Atma Nirbhar Bharat) 
is very important for the country during these difficult times and called upon the scientists and staff to focus on 
developing indigenous technologies and high class S&T based development. He highlighted the significance of seven 
high value NCP projects which are granted by CSIR and are being pursued by CSIR-SERC at present. He emphasized 
on the importance of forging industry and stakeholder connect for all the projects and said that industry meets will 
be held individually for all the seven projects in the next one month. Every year, during the foundation day function, 
Dr. M. Ramaiah Prize is presented for the best technical papers published by the scientists of CSIR-SERC. For the year 
2019-2020, two papers were selected by the Committee as best papers and one paper was chosen for certificate of 
merit. Committee also recorded its appreciation for the single authored technical papers. As a part of the function, 
Director, CSIR-SERC and Coordinating Director, CMC, honoured the employees who have completed 25 years of 
service in CSIR. Cash and studentship awards were also presented to the wards of the employees of CSIR-SERC and 
CMC for their meritorious educational achievements.

CSIR Foundation Day
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The 150th Birth Anniversary Celebrations of Mahatma Gandhi, was celebrated with great enthusiasm on 1 
October 2020, at the CSIR Campus in Taramani, Chennai by CSIR-Structural Engineering Research Centre (CSIR-
SERC) and CSIR Madras Complex (CMC) through MS Teams platform. Prof. Santosh Kapuria, Director, CSIR-SERC 
and Coordinating Director, CMC, presided over the function. Shri P. Maruthi, Peace Activist, was the chief guest 
of the function. In his welcome address, Prof. Kapuria, remembered the inauguration of the mural of Mahatma 
Gandhi in the campus on 2 October 2019, commemorating the beginning of the 150th birth anniversary 
celebrations of Mahatma Gandhi. Remembering Mahatma Gandhi as a‘man of wonder’, he said the need of 
the day is to practice what Gandhiji had preached. He also read out few of Gandhiji’s quotes and thoughts and 
called upon everyone to do their individual contribution to the society. Shri Maruthi delivered a lecture on ‘My 
Experience – Three decades of Gandhian Experiments’. Mentioning Gandhiji as a vast personality, he talked 
about Gandhiji’s practices and preaching of non-violence, satyagraha, control of palate, experiments with truth, 
swadeshi movement, non-possession, need for physical labour, brahmacharya, communal unity, eradication 
of untouchability, khadi, etc. and pointed out that these ideas are very relevant and necessary in this present 
scenario – and also referred to his experiences on practising the above Gandhian principles. He emphasized that 
practising Gandhian thoughts will make one a great personality, although it takes time. 

150th Birth Anniversary Celebrations of Mahatma Gandhi
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National Science Day is celebrated in India every year on 28 February to mark the discovery of Raman Effect by 
Indian physicist Sir C.V. Raman. The Science Day was celebrated with great enthusiasm on 26 February 2021, 
at CSIR-Structural Engineering Research Centre (CSIR-SERC) and CSIR Madras Complex (CMC) on MS Teams 
Platform. The function was presided over by Dr. K. Ramanjaneyulu, Director, CSIR-SERC and Coordinating Director, 
CMC. Prof. Siva Umapathy, Director, Indian Institute of Science Education and Research (IISER), Bhopal, was the 
Chief Guest of the function. In his welcome address, Dr. Ramanjaneyulu, talked about the genesis of National 
Science Day and briefed on the discovery and significance of Raman Effect. Talking about the theme of National 
Science Day 2021 – Future of STI: Impacts on Education, Skills and Work, Dr. Ramanjaneyulu said that CSIR-SERC 
and CMC are celebrating this year’s National Science Day to promote the spirit of creativity, innovation and 
scientific temper. Dr. J. Rajasankar, Chief Scientist, introduced the chief guest to the audience. The chief guest 
Prof. Umapathy, delivered the National Science Day lecture on Challenges to innovation for the young minds in 
India. In his lecture, Prof. Umapathy, emphasized that future of India depends on innovation, technology and 
knowledge. He said that to empower the country, innovation is important and young population can contribute 
greatly towards it. He talked about the challenges one can face as an inventor; explained the seven habits of 
an innovator; need for communication methodologies to disseminate the knowledge; examples of innovations 
that changed our lives for good; etc. He talked on the societal and cultural problems/interferences in our system 
and emphasized that everybody especially the elders have the  responsibility to promote young minds towards 
innovation and knowledge. He also emphasized on the importance of teamwork, tolerance, ability to interact,  
respect for colleagues, significance of analysis in experiments, quality publishing, industry/market interactions, 
etc.

National Science Day
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International Women’s Day was celebrated at CSIR-Structural Engineering Research Centre (CSIR-SERC) and 
CSIR Madras Complex (CMC), Chennai, on 8 March 2021. Dr. Sudha Seshayyan, Vice-Chancellor, The Tamil Nadu  
Dr. MGR Medical University, Chennai & Member- National Medical Commission, was the chief guest of the 
function. Women in leadership: Achieving an equal future in a COVID-19 world was the theme for International 
Women’s Day 2021. The programme started with an introduction on women’s day function at CSIR campus by 
Dr. C. Bharathi Priya, Senior Scientist, CSIR-SERC. Dr. K. Ramanjaneyulu, Director, CSIR-SERC and Coordinating 
Director, CMC, in his welcome address spoke briefly on the genesis of women’s day, this year’s women’s day 
theme, and said that CSIR-SERC and CMC are committed towards equality. He pointed out that women are still 
under-represented in many important fields and encouraged women to achieve equality. Dr. N. Anandavalli, 
Senior Principal Scientist, CSIR-SERC, introduced the chief guest to the audience. The chief guest, in her special 
talk titled Women and Science, spoke on the UN report on equality, multiple challenges faced by women 
especially during COVID-19 pandemic period and lockdowns, renowned women scientists of India who have 
made a mark, challenges faced by women scientists and how to face them, facts that women scientists should 
accept and adapt to at work place, etc. She also called upon the women not to assign any predefined narratives 
on themselves and not to give up only because they are women.

International Women’s Day 
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Inauguration of the Test Bed Facilities for Structural Health Monitoring by Prof. Santosh Kapuria, 
Director, CSIR-SERC on 16th December 2020

This is a first of its kind facility in India for carrying out R&D activities related to long term structural 
health monitoring of critical infrastructure such as bridges, pipelines subjected to various types of loading 
and exposed to the environmental variabilities. This unique facility would help in carrying out cutting 
edge research and also facilitate in demonstrating the technologies developed for heath monitoring, 
assessment and life enhancement of structures.

Inauguration of the 450 KWp Roof Top Solar Plant by Prof. Santosh Kapuria, Director, CSIR-SERC  and 
Co-ordinating Director CSIR-CMC on Wednesday, the 21st December 2020

CSIR has initiated installation of Roof Top Solar System in all the CSIR Laboratories. As a part of this 
initiative, Roof Top solar plant of 450 KWp (RESCO Model) has been installed by M/s. Atria Roof Top LLP, 
Bangalore at CSIR-SERC, Chennai. It is expected to harvest 6,50,000 units per annum which will ensure 
significant saving in energy consumption and also reduce the carbon foot print. This will further enhance 
green energy promotion in the campus.
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Fourth International Yoga Day
21st June 2020

Independence Day Celebration
15th August 2020
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Republic Day Celebrations
26th January 2021

Inauguration of parking facility in CSIR Chennai Campus
16th December 2020
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