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From the Director’s Desk
It gives me immense pleasure to present Vol. 3, No.
1, 2019 issue of e-STRUCT. I take this opportunity to
wish all the staff of CSIR-SERC, their family members,
students, all our stake holders and readers of e-STRUCT
a very happy, healthy, prosperous and fruitful new year.

In the New Year, we were fortunate to have Dr. Shekhar
C Mande, Director General, CSIR and Secretary, DSIR
amongst us, who visited our institute on 13 February
2019. Dr. Mande met the scientists of CSIR-SERC and CMC
and expressed immense satisfaction on the futuristic
R&D work being carried out and the critical services
being provided to the industry and stakeholders by the
institute. We also had a number of eminent scholars
including Prof. Achintya Haldat, Professor and da Vinci
Fellow, University of Arizona, USA; Prof. Idaku Ishil, Dr.
Riya Catherine George and Dr. Raut Sushil of Hiroshima
University, Japan visiting CSIR-SERC during this period.
As you may be aware, CSIR-SERC is coordinating two
major mission projects on (i) affordable and energy
efficient mass housing technologies and (ii) robust
technologies for structural health monitoring of critical
infrastructure, and is a major partner in another mission
project on safety and security of vital installations,
with a total outlay of 151.48 crore and SERC’s share of
57.84 crore, the activities of these projects are in full
swing. Twelve major projects were undertaken, and
I am happy to share with you that our scientists have
conducted a critical qualification test of the Tejas Light
Combat Aircraft (LCA), for the first time in the country,
which was a final operation clearance requirement for
enhancing the drop tank life to 3000 flying hours. As a
part of the Integrated Skill Initiative, three advanced
courses and JIGYASA programmes were organized
during this period.
I am also happy to share that the laboratory has
doubled its external cash flow over the last 3 years
with an impressive earning of 15.11 crore during 201819. Similarly, the number of research papers published
in top rated journals (SCI) has seen an increase of over
50% in last 3 years. I congratulate all my colleagues at
CSIR-SERC and all our stakeholders on scripting this
extraordinary growth story.
Prof. Santosh Kapuria

Director General, CSIR, visiting the Campus

Research Highlights
Computational framework for multi-scale
evaluation of properties of cement composites
from intrinsic properties at atomistic scale
Concrete is one of the oldest developed
and most used material on earth. Research
on concrete is going on for centuries to
understand and improve the properties.
However, due to increasing and changing
demands on the desired performance
of concrete, there is a sustained need to
develop new types of concrete imparting
additional strength, stiffness, ductility,
strain hardening, durability, etc. Though the
demands on the performance of concrete
keep changing and demands are ever
growing, the way new concrete is being
developed still remains traditional, thumb
rule based and primarily iterative. The way
the proportionating of the ingredients
is made (through trial mix) and curing
of samples is carried out do not seem to
adapt the technological and knowledge
advancement.
To overcome this, an approach based on
scientific understanding to design concrete
(or cementitious composites, in general)
for required performance would have a
far reaching effect and great application.
However, unlike many engineering
materials, cementitious composite is

porous and heterogeneous with phase
change properties during hydration. It
has different phases at different length
scales and these phases vary in time and
space. Thus, it throws a great challenge to
mathematically represent cementitious
composite and provide certain mechanics
based rules to predict the behaviour
at various length and time scales.
Incorporation of various types of fibers
and additives for improving the properties
of cementitious composite makes the
modelling much more challenging.
Since cementitious composites have
constituents and defects starting from
nano-meter in length, it becomes highly
essential to understand the properties of
the constituents and nature of defects at
its lowermost length scale and determine
its effects on macroscopic behaviour of the
composite. In this regard, atomistic scale
investigations are carried out to understand
the
structure-property
relationship
of individual phases of cementitious
composites (Fig.1) and interaction studies
between different phases of the engineered
cementitious composites (Fig.2).

e-STRUCT, Vol. 3, No. 1, January - March 2019
The nano-mechanical properties of
individual phases of cementitious
composites are also evaluated using
experimental (Fig. 3a) and simulated
nanoindentation technique (Fig. 3b).

Fig. 3a: Nano-indentation of cementitious composite (at CSIR-SERC)

Fig. 1: Atomic sclae investigations on
CNT-cement system
Fig. 3b: Simulated grid indentation
a) Most compatible
surfactant

b) Least compatible
surfactant
CSH – Surfactant interaction studies

The properties obtained at the lowermost
length scale is then hierarchically
up-scaled to predict the properties
of the composite at the macroscale.
Cement paste is the most complex part
(both physically and chemically) of
cementitious composite as it is the result
of hydration of cement clinkers.
The formation of hydration products
depends upon many parameters like
water-cement (w/c) ratio, temperature,

humidity etc. Hence, a well-established
cement hydration model is employed
to obtain the information about the
distribution of various phases in cement
paste with different water-cement (w/c)
ratios at different hydration ages. This
information is further used to predict
the properties of cement paste using
analytical homogenization techniques
which is then be upscale to the
composite/concrete scale.

Fig. 2: Interaction studies (at atomic level
using molecular dynamics

Fig. 4: Hierarchically upscaling the properties of cementitious composites
Major Publications
• Advances in Computational Design, 3 (2), 2018
• Modelling and Simulation in Materials Science and Engineering, 25 (7), 2017
• Magazine of Concrete Research, 2018
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Major Projects Undertaken
• Condition Assessment of TG Deck of
Unit-I & II Using NDT & PDT- Chhattisgarh
State Power Generation Co. Ltd., Raipur
• Performance Evaluation of Snubber
assemblies - NPCIL, Kaiga Generating
Stations 1&2, Karnataka
• Condition Assessment of Selected
Foundations of WEGs of SJVN’s 47.60 MW
Wind Power Project - SJVN Ltd., New Delhi
• Performance Evaluation of Mechanical
Snubber - NPCIL, Kaiga Generating
Stations 1&2, Karnataka
• Generation of Base Data by carrying
out Non Destructive Test of Concrete
Structures of Kakrapar Atomic Power
Project 3&4 at Surat, Gujarat - Kakrapar
Atomic Power Station (KAPS), KAPP-3&4,
NPCIL, Surat
• Evaluation on Concrete Integrity on TG
Columns & Deck Using Ultrasonic Pulse
Velocity Testing - Kuber Enterprises, Uttar
Pradesh
• Fatigue Life Evaluation of Welded
Rail Joints as per RDSO Specifications.
- Alstom Transport, Systems & Infra,
Bengaluru
• Condition Assessment and Performance
Evaluation of Four Numbers of Bridges
at VPT and Formulation of Remedial
Measures - Visakhapatnam Port Trust,
Visakhapatnam
• Condition Assessment of Cooling
Water Pump House, Clarifloculator, Water
Treatment Plant and DM Pre-treatment
Plant, NTPC Ltd., Ramagundam
• Wind Tunnel Test on Two 200m Tall
RC Chimneys-FGD System Package for
RIHAND STPP, Stage II & III (4X500 MW) Mitsubishi Hitachi Power Systems (MHPS)
India Pvt. Ltd., New Delhi

Project of National Importance
Studies on LCA Fuel Drop Tank of Tejas under
Slosh and Vibration Loadings
Aeronautical Development Agency
(ADA), Bengaluru has designed and
developed the Light Combat Aircraft
(LCA) - Tejas, for the Indian Air Force,
with HAL as the Principal Partner along
with other agencies including CSIR.
The 1200 Lt fuel drop tank of Tejas (5
m long and 640 mm diameter) needs
to be tested for slosh and vibration
loadings simultaneously as a mandatory
requirement. In this connection, slosh
and vibration tests were carried out at
CSIR-SERC as per Section 4.4.5.6 of MILT-7378-A specifications to substantiate
that air vehicle maneuvering will not
cause adverse effects from fuel slosh
and vibration. The drop tank was made
of GFRP composite, in three sections
viz. Nose Cone, Rear Cone and Centre
Section.
The drop tank assembly comprising
drop tank, ejector release unit and
pylon was mounted on the test fixture.
Strain gauge based pressure transducers
were mounted internally for pressure
measurements. For measurement of
surface strains, rosette gauges were
mounted at different locations of drop
tank. Accelerometers were mounted at
10 different locations on the drop tank
to measure the acceleration. The entire
test set-up (test fixture with drop tank
assembly) was subjected to slosh and
vibration excitation by means of an
actuator and a mechanical shaker. Twelve
numbers of vibration isolators were used
to absorb the vibrations generated by
the mechanical shaker. The tank was

filled 2/3rd with water in both front (363
litres) and rear (450 litres) compartments.
A nominal working pressure of 10±0.5
psi was maintained in the tank during
testing. The excitation was adjusted such
that the minimum double amplitude
of 0.02” (0.05 mm) was achieved at the
suspension lugs.
Before the start of the slosh and
vibration tests, resonance search on
test fixture, empty drop tank and 2/3rd
filled with water were carried out using
sine sweep excitation from 1 to 300
Hz and the responses were monitored
using accelerometers mounted in the
attachment points. A vibration excitation
of 2000 cycles/minute (33 Hz) with
minimum 0.02” double amplitude and
a slosh of ±15° at 8 cycles/minute were
applied simultaneously to the drop tank
for a period of 32 hours. Figures 1 and 2
show the test set-up for LCA fuel drop tank
under slosh and vibration loading and
close-up view of test set-up respectively.
Subsequently, only slosh of ±15° at 8
cycles/minute was applied to the drop
tank for a period of 19 hours. The fuel
drop tank withstood the required slosh
and vibration loadings simultaneously as
specified by MIL standard.
Benefits likely to accrue to the sponsor on
completion of the project:
These tests are a FOC (Final Operation
Clearance) requirement for enhancing
the drop tank life from 500 to 3000 flying
hours and to obtain the full certification.

• Fatigue Life Evaluation of Flash Butt
Welded Rail joints - L&T Construction,
Mauritius
• Vibration Test on Control Rod Drive
Mechanism (CRDM) - Electronics
Corporation of India Ltd., Hyderabad

Testing of LCA fuel drop tank
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Patent filed
Title:

An Apparatus and Method for Production of Precast Textile
Reinforced Concrete Crash Barriers

Inventors: Smitha Gopinath, Amar Prakash, Farvaze Ahmed, A.K. , Rajasankar, J.
Complete filing patent application number: 201811001406 dated 01.01.2019

Capacity Development
Courses organized at the CSIR Campus during January-March 2019
Advanced Courses:
• An advanced course on Limit State Design of Steel Structures as per Indian Codes of Practice (LSDSS

2019) was organized during 9 - 11 January 2019. The course attracted highest participation during the
period with 32 engineers from across the country attending it.

• An advanced course on Performance Based Design of Structures (PBDS 2019) was organized during 23

- 25 January 2019, which was attended by 30 engineers and technologists.

• An advanced course on Dynamic Wind Loads and their Effects on Buildings and Special Structures

(DWEBS 2019) was organized during 13 - 15 March. 21 engineers and technologists attended the course.

Advanced course on LSDSS 2019
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Advanced course on eLIFE 2018
Advanced course on DWEBS 2019
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Events
In its Platinum Jubilee celebration year,
Council of Scientific and Industrial
Research (CSIR), has launched a scientiststudent connect programme JIGYASA
in collaboration with Kendriya Vidyalaya
Sangathan (KVS).

JIGYASA

The first JIGYASA programme for 2019 was
organized at CSIR-SERC during 31 January
- 1 February 2019. The programme
was attended by around two hundred
students and thirty teachers from across
thirteen Kendriya Vidyalaya schools of the
Chennai region. The programme included
six interactive scientific presentations,
experimental
demonstrations
and
laboratory visits.

Valedictory address by Dr. Balaji Rao,
Advisor (M), CSIR-SERC

Participating students at the event

JIGYASA programme for state government
and aided schools were organized during
4-5 February 2019 and the programme
was attended by more than hundred
students and ten teachers.
This is the first ever JIGYASA programme
organized for state government schools
of Tamil Nadu. The event was inaugurated
by Prof. Santosh Kapuria, Director, CSIRSERC and Co-ordinating Director, CSIR
Madras Complex.

Inaugural address by Director, CSIR-SERC
Participating students at the event
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Visit of Director General, CSIR, to CSIR-SERC and CSIR Madras Complex (CMC)
Dr. Shekhar C. Mande, Director General
(DG), CSIR & Secretary, DSIR, visited CSIRStructural Engineering Research Centre
(CSIR-SERC) and CSIR Madras Complex
(CMC), Chennai, on 13th February 2019.
Prof. Santosh Kapuria, Director, CSIRSERC and Coordinating Director, CMC, on
behalf of all the staff members, extended
a warm welcome to DG, to the campus.
On arrival at the campus, DG inaugurated
the naming boards of campus pathways.
He then planted a tree sapling near the
Prof. G.S. Ramasamy Udyan.

creating projects, current and future R&D
focus, performance parameters (paper
publications, patents, ECF generation, etc.),
performance mapping of scientists, MoU/
MoAs signed and technology transfers
done in the last two years, industry
interactions and meets organized, recent
major developments such as National
Facility for Materials, Mechanics and
Sensors (NAFAMMS), HPC facility, CSIRSERC Online Equipment Booking System
(EBoSS), creation of Knowledge-based
Industry Interaction Cell (KIIC), Technical
Communication Cell (TCC) and Skill and
Human Resource Development Division
(SHRDD), skill development programmes
and JIGYASA programmes organized,
organization of notable events such as
10th Structural Engineering Convention,
National Hindi Technical Seminar, etc., and
tasks ahead.

Director welcoming DG, CSIR
DG also inaugurated High Performance
Computing (HPC) facility – Bhaskara 1 in
the campus – an initiative taken by the
Director to provide a central computing
system for the scientists of CSIR-SERC.

Presentation by Director, CSIR-SERC

DG inagurating HPC facility
DG met all the laboratory heads and
thrust area leaders of CSIR-SERC. Prof.
Kapuria made a detailed presentation
on genesis and charter of CSIR-SERC,
major infrastructure facilities and human
resource, formation of Vision and Policy
Document 2016 for CSIR-SERC (an
initiative taken at CSIR-SERC for the first
time and only a few CSIR labs seem to
have done this exercise), four thrust
areas of CSIR-SERC and deployment
of scientific manpower in these thrust
areas, major R&D contributions made in
the recent past and their significance,
ongoing mission mode projects and niche
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The Director General thanked all the staff
members for the warm welcome given
and said that the R&D work being carried
out at CSIR-SERC is very impressive. He
showed keen interest on few critical
services offered by CSIR-SERC in the
areas of structural health monitoring of
pipelines, condition assessment of railway
bridges and tower testing (power and
transmission lines) and observed that it
can be taken to the national level. He also
said that CSIR HQ will organize meetings
with the concerned ministries and will
explore the possibility of making the above
mentioned services mandatory for all the
stakeholders. He suggested to follow-up
and monitor the reach of technologies to
the society after technology transfers.
Dr Mande met the young scientists of
CSIR-SERC and CMC and appreciated
the overall R&D activities happening in
the campus. He called upon the young

scientists to achieve excellence in
respective domains of their work, to work
tirelessly to meet the requirements of the
society and to take complete ownership
of the activities performed by them.

DG, CSIR meeting young scientists
of CSIR-SERC
Dr Mande visited the Wind Engineering
Laboratory (WEL) and Advanced Seismic
Testing & Research Laboratory (ASTaR)
of CSIR-SERC. The Director General also
visited the NAFAMMS building in the
campus, where explanations were given
in detail through poster displays by the
concerned scientists about the R&D
projects being carried out by CSIR-SERC.
Dr Mande addressed all the staff members
of CSIR-SERC and CMC in the Vigyan
Auditorium. He said that CSIR-SERC is a
unique laboratory and the R&D activities
being carried out here are extremely
impressive.

DG, CSIR addressing the staff of
CSIR-SERC and CMC
He called upon the scientists to take up
fundamental science in a futuristic way
and translate them into societal benefits.
He also called upon all the scientists and
staff members to work towards excellence
in whatever they do and invited
suggestions from all divisions through the
Director for getting all necessary support
from CSIR HQ. Newly designed brochures
of CSIR-SERC were released by Dr Mande.
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National Science Day
basic crystallography, evolution of crystal
defects and microstructure, polymeric
solids, thermodynamics, melting and
casting, non-structural materials, etc.

National Science Day was celebrated with
great enthusiasm on 27 February 2019,
at CSIR-Structural Engineering Research
Centre (CSIR-SERC) and CSIR Madras
Complex (CMC). National Science Day is
celebrated in India every year to mark
the discovery of Raman effect by Indian
physicist Sir C.V. Raman.
The function was presided over by Prof.
Santosh Kapuria, Director, CSIR-SERC and
Coordinating Director, CMC. Prof. Indranil
Manna, JC Bose Fellow, Former Director,
IIT Kanpur and CSIR-CGCRI, presently
Institute Chair Professor, Department of
Metallurgical & Materials Engineering,
IIT Kharagpur, was the Chief Guest of the
function.
In his welcome address, Prof. Kapuria,
mentioned that science and technology
are integral part of Indian culture,
are deeply interlinked and are also
fundamental to the growth of the country
and humanity. He mentioned that the
theme of National Science Day 2019 Science for the People and the People for
Science – is what CSIR stands for and
said that CSIR-SERC has already made
significant contributions in this direction
and will work towards achieving more in
future as well.

National Science Day function at
CSIR Campus
The chief guest Prof. Manna, delivered
the National Science Day lecture on
Microstructural Evolution in Engineering
Materials. In his speech, he remembered
the ground-breaking contributions of Sir
C.V. Raman and his contemporaries Sir
J C Bose and Meghnad Saha to Indian
science. He also hailed CSIR’s 75 years of
work in S&T. Speaking about the perpetual
triad viz. Science (S), Engineering (E)
and Technology (T), he said that SET is
the path for prosperity. Distinguishing
science, engineering and technology, he
said science is to know why, engineering
is to know how and technology is
to know what sells and stressed on
the importance of developing those
which can be branded as technology
development. He further talked about the
classification of engineering materials,

Lecture by Prof. Indranil Manna
He also spoke in detail about the phase
transition of different crystal systems for
engineering applications, basic crystal
system and crystallography, studies
on crystal defects, grain boundaries
and microstructure, effect of annealing
on metal materials that changes the
crystallographic structures which in turn
improves fracture toughness, phase
diagrams of different metal materials
with respect to temperature for different
properties. Later, Dr. J. Rajasankar, Chief
Scientist, CSIR-SERC, proposed vote of
thanks.

International Women’s Day
International Women’s Day was celebrated
at CSIR-Structural Engineering Research
Centre (CSIR-SERC) and CSIR Madras
Complex (CMC), Chennai, on 8 March
2019.
Think equal, build smart, innovate for
change was the theme for International
Women’s Day 2019. The programme had a
colourful start with five students who are
doing their M.Tech projects at CSIR-SERC,
performed a fusion dance combining
the traditional dances of bharathnatyam,
kuchipudi and semi-classical style of dance.
Prof. Santosh Kapuria, Director, CSIR-SERC
and Coordinating Director, CMC, in his
welcome address lauded the performance
of the students who performed the fusion
dance with great professionalism and
briefly outlined the events that led to the
founding of women’s day and the role of
a few powerful women, who were the

pioneers of the movement. Prof. Kapuria
also lauded women by describing them
as multi-taskers and encouraged them
“to reach the helm of power to achieve
greater goals”. This was followed by two
presentations, viz., “Balance for better” by
Dr. D. Kalpana, Senior Scientist, CSIR-CECRI
and “Technologies of CSIR-SERC and CSIRCMC – focusing contributions made by
women” by Dr. N. Anandavalli, Principal
Scientist, CSIR-SERC.

Students performing at the function

4
Welcome address by Director, CSIR-SERC
The chief guest, Dr. Madhu Dixit, JC Bose
National Fellow and Former Director, CSIRCentral Drug Research Institute, Lucknow,
and Visiting Professor, Indian Institute
of Technology Jodhpur, and presently
National Chair, Translational Health
Science and Technology Institute, NCR
Biotech Science Cluster, Faridabad, was
formally introduced by Dr. T. Hemalatha,
Senior Scientist, CSIR-SERC.
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In her special lecture titled “Empowerment
of women scientists a necessity for
the growth of Indian science”, Dr. Dixit
touched upon the leadership qualities
that set apart men and women before
enumerating the thoughts on how, where
and why a gender divide can be seen in
the top rungs of an organisation and what
measures can be taken to narrow this
divide. She said that women should be
offered highly visible mission-critical roles
and also emphasized on the need for more
sponsors to encourage highly qualified

women professionals and creation of
consultant positions for woman scientists.

The programme concluded with the
distribution of prizes to the winners of
the two competitions held in connection
with the women’s day celebration
(fireless cooking and musical chairs),
token of appreciation to the dance
performers and felicitation to the
chief guest of the function. Smt. S.
Sobhana, Controller of Administration,
CMC, proposed vote of thanks.

Address by the chief guest

Technology Showcase
CSIR-SERC participated in the 106th Indian Science Congress organized by Indian Science Congress Association at Lovely Professional
University, Jalandar, during 3-7 January 2019.

4
CSIR-SERC participated in the Expo cum
Conference of Global Housing Technology
India on Construction Technology India
2019, organized by Ministry of Housing
and Urban Affairs at Vigyan Bhawan, New
Delhi, during 2-3 March 2019.
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Visits and Special Lectures
• Prof. Achintya Haldar, Professor and da
Vinci Fellow, University of Arizona, USA,
visited CSIR-SERC on 10 January 2019
and delivered a lecture on Challenges
in Structural Health Monitoring
Assessment

• Prof. Idaku Ishii, Dr. Riya Catherine
George and Dr. Raut Sushil, Department
of Civil and Environmental Engineering,
Hiroshima University, Hiroshima, Japan,
visited CSIR-SERC on 5 March 2019.

• Dr. Sankara Papavinasam, CorrMagnet
Consulting Inc., Canada, visited CSIRSERC on 14 March 2019 and delivered
a lecture on Corrosion Control in the Oil
and Gas Industry: How we do it around
the World?

Invited Talks
• Shri S.G.N. Murthy, Senior Principal
Scientist, delivered an invited lecture on
Ground Penetration Radar & Ultrasonic
– Voids & Reinforcement Mapping at
the Workshop on NDT&E of Concrete,
organized by Indian Society for Non
Destructive Testing, Chennai Chapter,
at Chennai, during 24-25 January 2019.
• Dr. M.B. Anoop, Senior Principal
Scientist, delivered an invited lecture
on Reliability Analysis of Reinforced
Concrete Bridge Piers subjected to
Earthquakes at the Bridge Engineering
Workshop on Seismic Response Design

of Bridges, organized by L&T EDRC at
Chennai, on 16 February 2019.

Government Arts College, Sivagangai,
on 26 February 2019.

• Dr. A. Ramachandra Murthy, Principal
Scientist, delivered an invited lecture on
Ultra High Performance Concrete at the
National Symposium on Recent Trends
and Innovations in Civil Engineering
held at JNTUA College of Engineering,
Kalikiri, during 22-23 February 2019.

• Shri N. G. Baghavan, Senior Principal
Scientist, delivered an invited lecture on
Earthquake Resistant Housing DesignSERCular Houses Experiment at the
International Training Programme on
Climate Resilient Housing Technologies,
organized by Ministry of External Affairs,
Govt of India under ITEC, organized at
National Institute of Rural Development
and Panchayati Raj, Hyderabad, on 27
March 2019.

• Dr. S. Maheswaran, Principal Scientist,
delivered the National Science Day
lecture on Materials for Sustainable
Infrastructures at Raja Doraisingam

Honours, Awards & Recognitions
• Dr. V. Marimuthu, Senior Scientist,
as awarded Doctor of Philosophy for
the thesis entitled Cyclic Performance
Evaluation of Self-drilling Screw
Moment Connections for Cold-formed
Steel Frames, by the Indian Institute of
Technology Madras, Chennai

• Dr. N. Anandavalli, Senior Principal
Scientist, has become the Fellow of
Institution of Engineers (India) in Civil
Engineering Division on 31 January
2019.

• Dr. S Parivallal, Senior Principal
Scientist, was nominated as an expert
member for the Board of Studies in
Civil Engineering of PSG College of
Technology for the Academic years
2018–2019 to 2020–2021.

• Ms. S. Chitra Ganapathi, Scientist, is
inducted as a member of Sectional
Committee CED 38.1, BIS.

Paper Publications
• SCI Journals - 19
• Reputed Indian Journals - 1

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

