Annual Report
2012 - 2013

ENGINEERING SUSTAINABLE STRUCTURES

CSIR - Structural Engineering Research Centre
(Council of Scientific and Industrial Research)
CSIR Campus, CSIR Road, Taramani
Chennai - 600 113

C O N T E N T S
Sustainable Materials and Composites &
Retrofitting/ Rehabilitation of Structures
Eco-friendly Concrete Composite Structural
Components for Static and Dynamic Loading

1

Synthesis of Eco-Friendly Multi-functional
Admixture towards Green Construction – A
Bottom-up Approach

5

Nanotechnology for Engineering Sustainable
Material

6

Wind
Engineering
Engineering

Synthesis of Alternative Binder and Aggregate/
Filler/Fiber from Waste Materials

8

43

Intelligent System for Smart Sustainable
Buildings (IS3B): Phase - I

10

Studies on Performance based Design of
Framed Structures Subjected to Multihazards
Performance based approach for Design of
Buildings with Shear Walls

45
47

48

Structural Concrete
Technology

Engineering

and

Mathematical Modeling for Repaired Concrete
Structures

38

Effective Structural
Extreme Loads

39

Protection
&

Against

Earthquake

12

Sustainable Construction Technologies for
Societal Development: Phase - I

13

Investigations on Wind Loads and Effects for
Special Structures

Methods for Characterization of Sustainable
Materials and Damage Evaluation of RC
Structures using Forensic Analysis

14

Studies on Earthquake Resistant Building
Systems using lightweight large panel
prefabricates

18

XII FIVE YEAR PLAN

Risk – Based methodologies for Inspection /
Maintenance scheduling of RCC/PSC Structural
Components

Development of Smart Energy Harvesters
from Ambient structural vibration for seismic
mitigation and health monitoring of civil
infrastructure (Empower Project)

Structural Health Monitoring and Evaluation
& Forensic analysis

CSIR-SERC XII Five year plan projects
Engineering Sustainable Materials and
Structures Action Plan I: Sustainability through
Eco-balancing (SUSMAS)

50

Engineering Sustainable Materials and
Structures Action Plan II: Sustainability
through Nano-Technology and Bio-Mimetics
(eNano Tics)

56

Innovative Technologies for Health Assessment
and Damage Mitigation of Structures (I-HEAL)

58

Damage Diagnostic Strategies using
distributed wireless Smart Sensors (Motes) for
Sustainable SHM

22

An Innovative Distributed Sustainable SHM
Scheme using Smart Wireless Sensors Networks
(Empower Project)

23

Novel Scheme for Damage Detection in
Railway Tracks for Accident Prevention
(Empower Project)

24

Development of Real-time Continuous Remote
Health Monitoring (RHM) System Employing
Smart Sensors and Wireless Sensor Networks

24

Development of robust damage diagnostic
techniques for engineering structures using
PCA and ICA

64

Self-Sensing Structural Health Monitoring of
Concrete Bridges

26

Analytical and Experimental Investigations
on remaining life and residual strength
assessment of stiffened panels under constant
and variable amplitude loading

64

Development of Structural Health Monitoring
schemes for Civil Engineering Infrastructure in
India using Smart Sensing Technologies

66

Segmental Composite slabs for bridge decks

67

GRANT – IN AID PROJECTS

Transmission Line Towers, Metal Structure
behavior & Fatigue and Fracture
Analytical and Experimental Studies onGFRPSteel Hybrid Towers

28

Studies on Fatigue and Fracture Behavior
of Materials Components of Sustainable
Structures

30

Studies on Steel Building Components and
Connections under Environmental and Cyclic
Loads

33

CONTRACT R & D

RESEARCH AND DEVELOPMENT

Computational
Structural
mechanics
for Analysis and Design & Software
Development

SPONSORED RESEARCH PROJECTS
Performance Evaluation of Typical Railway
Bridges under Increased Axle Loads of Freight
Wagons

68

Condition assessment of columns & beams
of intake well and design for replacement of
the corrosion damaged walk way deck slab of
intake well at MAPS, Kalpakkam

69

Study on Seismic Performance of DSRDMs – BRNS
Project

69

Investigation on Performance Evalution of
Parallel Flange Sections for Specified Loads
Phase – I: Beam Sections

70

Evaluation of Indigenous Bearing Materials

71

Investigation on 30, 40 and 50m high Triangular
Hybrid MW Towers with raft foundation for one
soil type and isolated pad foundations for four
soil types for each tower

72

Testing of Concrete Beams for Fatigue
Strength

73

Seismic Performance Evaluation of model of
G+7 CRC framed structure

74

Vibration Study of control valves through a
Tri-axial base excitation input

Technical
Know-How
Transferred/
Disseminated for Industrial Utilisation Patents

95

Patents Filed

95

List of Computer Software Packages

96

Grant – In Aid Projects

97

Sponsored Research Projects

97

Collaborative Projects

99

XII Five Year Projects

99
100

Lectures / Colloquia

102

Special Lectures

106

Lectures / Talks Delivered Outside

106

Distinguished Visitors

108

Special Publications

110

Knowledge Resource Division

110

75

Knowledge Network Unit

111

Support system design for the drive motor of
TCP at Donimalai

76

Papers Published

113

Analysis of Three Modular Steel Bridges i.e.
220ft, 180ft Single Lane and 140ft Double
Lane

76

Papers Presented

129

Technical Reports

129

Deputation / Training

135

Design Validation of 240m high river crossing
400 kV D/C Transmission line tower

77

Advanced Courses and Workshops Organised

139

National Technology Day

141

Condition assessment of civil structure of main
plant buildings & SEF structures of RAPS 3&4

78

CSIR-SERC Foundation Day Celebrations

142

Experimental investigations on superstructure
of the Narmada Bridge at Bharuch, Gujarat &
Phase-II

78

CSIR Foundation Day 2012

142

National Science Day

144

Hindi Fortnight Celebrations

144

Studies on fatigue strength evaluation of drag
link assemblies used in automobile vehicles

80

Vigilance Awareness

145

Assessment of concrete quality in the RCC
Chimney at +4.0m EL of 275M Height RCC
Chimney at Anuppur Thermal Power Plant

80

International Women’s Day

146

Honours/Awards/ Degree Conferments

147

Staff During the Year Ending 31 March, 2013

149

AcSIR

81

INFRASTRUCTURAL BASE

82

GENERAL INFORMATION

Consultancy Projects / Services

AcSIR AT CSIR-SERC, CHENNAI

INFRA

LIAISON AND INFORMATION

C O N T E N T S

Membership of Staff In Various Committees of 154
Bureau of Indian Standards
Membership of Scientists In
Committees / Academic Bodies, Etc.

Various 156

Members of the Research Council

161

Members of the Management Council

162

Budget 2012-13

163

External Cash Flow Receipts

164

The world over is going through a phenomenal
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change particularly with respect to the environment,
and the factors responsible for this change are many.
The mankind is now more sensitive to this change and
this has forced the society at large and the research
community in particular to come up with solutions
that protect the nature along with its resources.
Sustainability is the buzz word. Science and
technology are the key players in this era of
sustainability and CSIR-SERC which has always been
a forerunner in research and development has reoriented itself to focus its R & D activities towards
providing a sustainable environment. The 12th
FYP programs of CSIR-SERC are focussed towards
achieving sustainability.
CSIR-SERC as in the previous years has handled a
number of its own in house R&D programs and
many other contract research projects giving due
consideration to all aspects of sustainability.
During this period, CSIR-SERC handled 24 in-house
R&D projects, one young scientist awardee project,

26 consultancy projects, 21 sponsored projects, 2
international collaborative projects, 4 grant-in -aid
projects and 14 technical services.
The sponsored projects covered the full spectrum
of activities in the area of structural engineering
namely, health monitoring of structures, retrofitting,
condition assessment and forensic analysis,
earthquake and wind engineering including
remaining life and design related problems, fatigue
and fracture studies, investigations on different
materials of construction, tower analysis and
design, investigation on damages, etc. The clientele
list comprises who’s who of leading industrial houses
in India and some from abroad.
In-house R&D
CSIR-SERC has been handling In-house R&D projects
which are aimed towards achieving breakthrough
technologies and which will have a significant
impact on the society or contribute significantly
in the industry. Following is a brief of the major
contributions in six major thrust areas.

Fracture mechanics based Multivariate Adaptive
Regression Splines (MARS) and Support vector
regression (SVR) models have been developed to
predict the fracture characteristics and failure load
of high strength concrete (HSC, HSC1), ultra high
strength concrete (UHSC) beams. Studies have been
conducted to assess the use of FABcrete in increasing
the flexural capacity of concrete beams. The ecoeffectiveness of FABcrete has been evaluated towards
sustainable retrofitting applications and compared
with that of FRP and ferrocement. Numerical
models have been developed to simulate the loaddeformation behavior of as-built and FABcrete
confined beam-column joints. Studies related to
durability aspects of microbial induced calcite
precipitation in concrete and characterization have
been carried out. In order to evaluate a few durability
aspects of the microbial-induced calcite precipitation
in the concrete, Rapid Chloride Permeability Test
(RCPT) as per ASTM C 1202-4 has been conducted on

bacterial concrete of grade M25, incorporated with
Bacillus pasteurii (MTCC 1761).
Characterisation studies using tools such as XRF,
XRD, SEM, BET, FT-IR have been conducted for
understanding the hydration behaviour of cement in
presence of new Superplasticizer(SP) with inhibitor
loading into the cellulose SP and the strength aspects
of mortar. Experimental studies were conducted to
compare the compressive strength of the mortar
cubes having different mixes, in presence of new
SP called PCE SP and cellulose SP. It was concluded
that the cellulose SPs are promoting the activation
of mineral admixtures and thereby increasing the
compressive strength.
Nanoindentation is an easy and efficient method
to evaluate the mechanical properties (e.g. elastic
modulus and hardness) of materials at micro-scale
and nanoscale. Presently, an extensive effort is
being made by the research group to investigate
the possibilities of application of Carbon Nanotubes
(CNTs) in cementitious material using a multiscale approach. The present study and its findings
will provide insight to investigate the feasibility
of using CNT reinforced cement as a new building
material or as a building block for strengthening of
structures. Towards this, further investigations need
to be carried out to confirm the properties of CNT
incorporated cementitious composites. Influence
of foreign compounds such as nano silica (nS) at
different phases of hydration of cement paste has
been investigated.Further efforts are being made to
engineer the cementitious composites with enhanced
mechanical properties.
In continuation of the studies on the properties of
geopolymers concrete (GPC), flexural and residual
strength tests on GPC and the companion ordinary
Portland cement concrete (OPC) with and without
fibres were carried out. The flexural strength was
determined as per IS 516:1959. The residual strength
test was carried out using the procedure as stated
in ASTM C1609/C1609M-10 Standard. It has been
concluded that the increase in residual strength for
GPC mix with fibres is less compared to OPC mix
with fibres. Studies were continued on using recycled
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aggregate in concrete. Coarse aggregates were
reclaimed from the tested concrete specimens in
the laboratory. Evaluation of various properties of
concrete cast using recycled aggregate with different
water cement ratios were carried out. A study has
also been initiated on the development of ultra high
performance geopolymer composites (UHPGPC)
containing ground granulated blast furnace slag
and silica fume as binder. Another study has been
undertaken by using Micronized biomass silica (MBS)
waste as Partial replacement material for cement.
An extensive review of existing tools and software
has been carried out towards identification of
existing systems that can be used in the work related
to the development of an intelligent system for smart
sustainable buildings. The requirements such as
capabilities for assessment of energy efficiency and
sustainability of buildings, interactive features, userfriendliness, ease of integration with existing software
etc; have been critically analysed. Based on the
review, two software products have been identified,
which can be made use of in the developmental work.
Some of the salient features of these products can be
appropriately interfaced in the proposed “Intelligent
System for Smart Sustainable Buildings”.

Structural Concrete Engineering
and Technology
Studies towards development of methodologies for
prediction of long-term performance degradation
of prestressed concrete (PSC) structural components,
leading to their inspection/maintenance scheduling,
are continued. The GL2000 model overestimates
the prestress losses, and ACI 209R model predicts
results comparable with the field measurement.
Investigations are also taken up to study the efficacy
of equations for estimation of prestress loss in
different standards, viz., PCI, AASHTO-LRFD, ACI 209R
and IS 1343. It has been observed that the equations
given in ACI 209R are found to predict prestress losses
which are in agreement with those computed based
on field/experimental observations. An artificial
neural network model is proposed for the prediction
of concrete creep compliance. The model is trained
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and its performance is evaluated using the creep
test results on cylinder specimens of normal concrete
(without any retarders or additives) available in the
catalogue of creep test results developed at CSIRSERC. The trained neural network is found to predict
the results with good accuracy . Further investigations
were taken up to study the performances of creep and
shrinkage prediction models for the computation of
long-term deflections of reinforced concrete beams.
While the mean value of ratio of experimental- to
predicted- long-term deflections is very close to
unity, the scatter indicates the need for probabilistic
analysis.
Micro, Small and Medium Enterprises (MSME)
Innovation Cluster for Brick - Vertical Shaft Brick Kiln
(VSBK) Common Facility Centre was inaugurated at
Samiyapuram on 18th October 2012. CSIR-SERC has
provided inputs in optimising the design of the VSBK.
The technology used in VSBK is an energy efficient
method than the conventional kiln. The members
of this innovation cluster under the Special Purpose
Vehicle (SPV) Sri Ganga Seva Sangam has thanked
CSIR-SERC for its contribution in putting up this
innovation cluster and looked forward for such helps
for enhancing the quality of the bricks produced in
this cluster. They have also requested for testing of
this bricks for its properties by CSIR-SERC. The bricks
so produced in VSBK were tested for compressive
strength.
In connection with the project “Development
of Methods for Characterisation of Sustainable
Materials and Damage Evaluation of RC Structures
using Forensic Analysis”, experimental studies
were conducted on durability of concrete and NDT
evaluation of concrete structures. Based on the study,
following conclusions and guidelines were arrived:
•

The RCPT value of PPC concretes is found to be
nearly one-third that of the corresponding OPC
concretes. PPC concretes performed better in
terms of corrosion resistance, which would result
in extended service life.

•

PPC concrete is superior in terms of corrosion
resistance even in cracked concrete compared to
the corresponding uncracked OPC concretes.

•

RCPT values of concretes with PCE based
superplasticize(SP) are nearly the same as that
of control concretes but the reduction in weight
loss of the rebar in concrete with PCE SP is 6%10% lower than that of the corresponding control
concrete.

techniques has been developed and validated
with ASCE benchmark problems.
•

A hybrid algorithm is being developed by combing
good features of mean square error and PCA
based algorithm to devise fast and accurate fault
detection, isolation and correction algorithm.

•

A novel damage diagnostic technique combining
kernel Principal component analysis with Fisher
discriminate analysis is developed.

•

An alternative sensor fault detection algorithm
is developed by combining PCA based sensor
fault detection scheme with a newly proposed
quantum swarm intelligence method with
dynamic reconfigurability.

•

A medium rise prefabricated lightweight large panel
building system using Extended Polystyrene (EPS)
was designed and developed at CSIR-Structural
Engineering Research Centre, Chennai, India. A (G+1)
single bay prefabricated building, with plan area
of 3550 mm x 3550 mm and storey height of 3000
mm, made with lightweight wall and roof panels
was assembled and rigidly mounted on the 4m x 4m
shake table at CSIR-SERC and subjected to realistic
earthquake motions. The structure has withstood the
maximum earthquake loads successfully. This study

The toolbox consisting of several output only
modal identification techniques like eigenvalue
realization algorithm (ERA), Ibrahim time domain
method (ITD), Least square complex exponential
(LSCE), Stochastic subspace identification
(SSI) techniques and the frequency domain
techniques like frequency domain decomposition
technique (FDD), enhanced frequency domain
decomposition (EFDD) technique and Frequency
Spatial domain decomposition technique etc is
validated.

•

A toolbox for sensor validation which includes
sensor fault identification, isolation and correction
has also been developed.

clearly indicates that the prefabricated light weight
wall panel building can be effectively used as seismic
resistant building. The strain observed in this building
is well within linear limits.

•

Development of a damage detection technique
based on combined time series models.

•

Development of damage Quantification technique
using Time series and Metaheuristic algorithm.

•

Development of Sensor fault detection technique
using time series.

•

RCPT may not be the appropriate test to
evaluate the durability performance of concretes
containing calcium nitrite as an ingredient. Long
term ponding tests are recommended to study the
effect of CNI.

Ultrasonic Pulse echo (UPE) method was used to
identify the ducts in the reinforced concrete slab of 200
mm thick and 1.5 m×2 m size. For the identification
of grouted and ungrouted tendon ducts, data was
collected using UPE equipment A 1220 Monolith in
the MAP mode. Planevisor postprocessor was used
to capture internal details (B-scan, C-scan etc.). The
method proved to be successful in locating tendon
ducts and identifying fully grouted and un-grouted
ducts that are present in the concrete.

Structural Health Monitoring and
Evaluation & Forensic Analysis
With the objective of development of damage
diagnostic strategies using distributed wireless smart
sensors (Motes) for sustainable SHM:
•

A damage detection method based on subspace
identification concepts and statistical process

An innovative distributed sustainable SHM scheme
using smart wireless sensors networks (Empower
Project), has resulted in:

Yet in another Empower project on “Novel Scheme
for Damage Detection in Railway Tracks for Accident
Prevention” ,review of available methodologies for
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damage detection in railway tracks was carried out .
Studies carried out on the development of algorithm
for damage detection and based on the developed
algorithm experimental studies were carried out
using contact type ultrasonic sensors. Performance
of the non contact type ultrasonic sensors have
been evaluated and studies were carried out on the
generation of ultrasonic waves using external sources.
The possibility of using suitable external sources for
generation of ultrasonic waves was explored.
Contributions towards the project on development
of Real-time Continuous Remote Health Monitoring
(RHM) system Employing Smart Sensors and Wireless
Sensor Networks comprise of :
•

Performance evaluation of packaged Fiber Bragg
Grating (FBG) sensors for surface mounting
(weldable type)

•

Studies on corrosion monitoring of steel rebar
embedded in concrete structures using FBG
sensor

•

Development of software for data acquisition and
processing for wireless sensors

•

Studies carried out on Imote2 and Waspmote
wireless sensor

•

Development of COM PORT terminal software for
data acquisition using Visual Studio programming
for wireless sensors

•

Development of software for data acquisition,
data storage and processing for WASPMOTE
wireless sensor

The application of the electro mechanical impedance
method to detect the presence of damage and
monitor its progression in concrete structures is
investigated using finite element analysis. It has
been observed that with the increase in crack depth,
there is an increase in the value of phase difference.
Monotonic load is applied upto 50 kN, 90 kN, 125 kN
and 213kN till the strain in reinforcing bar reaches
upto yield point. Effect of fatigue load cycles applied
at different load levels are studied on the ultimate
load behaviour of the RC beam. Numerical and
experimental investigations for both static and
vibration loading are carried out on the FRP composite
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ferrocement sandwich slab panels. The validated
numerical model is used for further modelling of
sandwich panel with validated constitutive material
relations.
Transmission Line Towers, Metal Structure
Behaviour & Fatigue and Fracture
Experimental Studies on buckling behaviour of 60
GFRP angle sections, on GFRP 90 angle sections
connected through single flange (as bracing member)
under compression, on ‘K’ braced panel made of GFRP
pultruded 90 equal angle sections, on bracing end
connections in GFRP pultruded sections subjected to
tension and experimental studies on ‘X’ braced GFRP
panel were carried out. The buckling behaviour of 60
GFRP equal angles subjected to axial compression is
studied by conducting experiments at element level
on V180x180x10, V200x200x10 and V200x200x15 mm
GFRP angle sections. The flexural radius of gyration is
20 to 30% higher for 60 angle sections as compared
to conventional 90 angles. Buckling resistance for
GFRP 60º angle sections with width to thickness ratio
greater than 15 is significantly less, since the failure
is governed by torsional-flexural buckling. To study
the behaviour of GFRP 90 angle section connected
through single flange, element level compression tests
have been conducted on 75x75x6 mm section with
different slenderness ratios varying from 40 to 110.
The strain in the connected flange is 30 to 50% higher
than strain in unconnected flange. The compression
capacity of GFRP angle section subjected to eccentric
load (by connecting through single flange) is 20% to
30% less compared to GFRP angle section subjected
to concentric load. To study the behaviour of GFRP
angles as bracing and leg members at sub-structural
level, a ‘K’ braced GFRP panel was designed to simulate
the top panel of a 15 m high roof top communication
tower erected on the roof top of 10 m high building.
The ‘K’ braced GFRP panel withstood the design load
of 20 kN at top two nodes of the panel successfully
and failed at 30 kN load. Block shear type failure was
noticed near the compression bracing and horizontal
belt connection. The shear lag effect was studied
experimentally in GFRP square hollow and angle
sections of different sizes.

The average failure loads obtained for 25x3, 50x6 and
63x5.5 mm square hollow sections with 4d as edge
and pitch distances were 30, 24 and 17% of the net
section capacities of respective sections. For 50x50x6
and 75x75x6 mm angle sections, the average failure
loads were 43 and 32% of the net section capacities
respectively. The failure loads were 9% higher as
compared to the specimens tested with 2.5d edge
and pitch distances. This shows that higher joint
capacities can be achieved by increasing the edge and
pitch distances for the bolted connections. To study
the behaviour of ‘X’ braced system, a GFRP ‘X’ braced
panel with base and top dimensions as 1.5 m x 1.5 m
and 1.25 m height were selected for the experimental
study. The ‘X’ braced panel withstood the design load
of 40 kN at top two nodes of the panel successfully
and failed at 47.5 kN load.
Fatigue Crack Growth (FCG) studies were carried out
on five numbers of Compact Tension C(T) specimens,
made of SA 333 Gr. 6 steel, to estimate the crack
opening force using compliance approach. FCG
studies were also carried out on three numbers of C(T)
specimens, made of SA 312 Type 304LN stainless steel,
to determine the fatigue crack growth constants. The
values obtained will be useful in predicting the crack
growth behaviour in components made of these
materials. Uniaxial ratcheting studies were carried
out on Type 304LN stainless steel used in primary
heat transport piping system of nuclear power plants.
ASTM E 606 was followed in deciding the specimen
geometry and its dimensions. The studies were carried
out under stress control at different combinations
of mean load and load amplitude values. All the
specimens were tested under completely reversed
sinusoidal cyclic loading. Ratcheting strain and its
rate of change were estimated at different loading
cycles. Ratcheting strain was observed continuously
in the longitudinal direction till the end of the test.
No significant ratcheting strain was observed in the
circumferential direction. Monotonic and cyclic J-R
behaviour of Type 304LN stainless steel has been
investigated by using C(T) specimens. One specimen
was tested under monotonic loading following
standard J-integral technique recommended in
ASTM E 1820 - 11. Three specimens were tested under
cyclic loading at different values of maximum load

amplitude (Pmax) and stress ratios (R). Fatigue life
evaluation of eight numbers of cruciform joints with
load carrying welds, fabricated from IS 2062 steel
and conforming to Constructional Detail 26 (Detail
Category 52) of IS 800 : 2007, has been carried out.
The studies were carried out at various values of
maximum stress which were decided as a percentage
of the yield strength of the material. In order to evolve
a procedure for accelerated corrosion fatigue studies
in the laboratory which would give meaningful
results of corrosion fatigue damage in real time
and environment, Corrosion Fatigue Crack Growth
(CFCG) studies were carried out on Eccentricallyloaded Single Edge notch Tension [ESE(T)] specimens
made of IS 2062 steel. Based on the studies, fatigue
crack growth constants C and m were obtained for
different values of corrosion current. Experimental
investigations on static and fatigue behaviour of
concrete beams reinforced with Glass Fibre Reinforced
Plastic (GFRP) bars and comparison of the same
with that of concrete beams reinforced with Thermo
Mechanically Treated (TMT) bars have been taken up.
The static and fatigue studies are in progress.
In order to understand the corrosion effect on
strength aspects of tubular sections, experimental
and numerical studies have been taken up. In the
present study, three hollow steel tubular specimens,
normally used as leg member of telecommunication
towers are cut from commercially available mild
steel tubing with circular sections. Towards momentrotation characterisation of cold-formed steel selfdrilling screw beam column connections, pilot tests
have been conducted to understand the behaviour
and failure modes. Beam-column joint specimens
have been tested under monotonic loading. From the
experiments, it is inferred that the thickness of gusset
plate should be thicker. Bolted T-stub connections
are popular beam-column connections in steel
structures. A parametric study has been conducted
on T-stub connections through finite element
analysis (FEA) by employing shell and solid elements
with surface to surface interactions. Monotonic
displacement controlled loading is applied at the
tip of the beam up to failure. The moment-rotation
curves and failure modes obtained from FEA and the
experimental results are compared. It is observed
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that the moment-rotation behaviour of FEA closely
matches with peak points of hysteretic momentrotation curve obtained from the experimental
investigations.
Computational Structural Mechanics for
Analysis and Design & Software Development
Various strengthening measures of repairing and
rehabilitation have been studied and externally
bonded Carbon Fibre-Reinforced Polymer CFRP
reinforcement in the form of strips has been used for
the study of its effectiveness and modelling of simply
supported repaired concrete beams. Damages have
been induced at different levels of loading and testing
has been conducted. This method is found to be a
feasible way of increasing the load-carrying capacity
and stiffness characteristics of damaged structures.
Predicting flexural strength of the reinforced concrete
beams strengthened by CFRP laminates has been
carried out using numerical modelling with finite
element method. The numerical results showed
good agreement with the experimental results.
Strengthening of concrete beams with externally
bonded CFRP strips has been further enhanced by
conducting experiments on reinforced concrete beam
specimens with roughened bottom surface with
groove cuttings for additional bonding. A method
for assessing the bond strength has been arrived by
conducting flexure test on prism specimens damaged
in standard flexure test by bonding CFRP strips at
the bottom of prism. A method for strengthening
of distressed RC beams by external prestressing
using single-draped tendon, trapezoidal tendon
and straight tendon profiles has been updated after
incorporating new knowledge such as stress-increase
in external tendons, compatibilities for analysis,
post-strengthening
behaviour,
compression
softening, loss of prestress due to friction etc. from the
results of analytical and experimental investigations.
From the critical review conducted, materials such
as steel fibre reinforced concrete (SFRC), slurry
infiltrated fibrous concrete (SIFCON) are found to be
promising for use in structural protection against
impact. Main objective of the investigations on
impact performance of multi-layered cementitious
fibre composite panels is to arrive at an efficient
vii   Annual Report 2012 - 2013

configuration and composition of these panels.
Towards this, characterizations of the materials
used in these panels were carried out. Average
compressive strengths of slurry, Latex Modified
Concrete (LMC) and SIFCON used in the present study
were determined as per ASTM standards. Two types
of cementitious composite panels were considered
for investigations: one without infill and other
with infill. Panels without infill were made of either
SIFCON (designated as SSS) or wire mesh embedded
in cement mortar (designated as WWW). Infill layer
was made of either LMC or wire meshes. Composite
panels with infill layers of LMC and wire meshes
between SIFCON layers were designated as SLS and
SWS respectively. Field trial tests were conducted on
steel fibre reinforced cementitious composite panels
under impact of two different calibre projectiles,
namely, 5.56 mm and 7.62 mm having kinetic energy
1.7 kJ and 2.8 kJ respectively. Totally 19 panels
were tested under multiple hits of both the calibre
projectiles. All the tested panels (successfully resisted
multiple hits of both the projectile calibres. It was
noted that panel without any reinforcement (MMM)
was severely cracked and fragmented into large
pieces under single hit of 5.56 mm caliber projectile.
SSS panels have shown no internal cracks. In order
to further understand the impact response of the
composite panels, few representative specimens
were cut using cutting machine. There was no visible
cracking in the middle layers of SLS and SWS panels.
Similarly, no internal crack was observed in SSS
panels and maximum depth of penetration was
found to be 25 mm. Three dimensional numerical
simulation of projectile impact on WWW panel
was conducted. Numerical model was validated by
comparing the response with that of experimental
investigation. Projectile and composite panels were
modeled as structured Lagrangian meshes with solid
element. Projectile striking velocities were set to be
960 and 710 m/s for 5.56 and 7.62 mm projectiles,
respectively. Owing to symmetry, only a quarter of the
panel was modeled. Failure patterns at the front and
back faces generated in numerical studies were found
to be consistent with the experimental results. Depths
of penetration obtained from the numerical analysis
were found to vary from the experimental values
by about 8 to 16%. Thus, the numerical model was

validated. Civil engineering structures are generally
large and it is difficult or sometimes impossible to
perform full scale dynamic testing in a laboratory.
Presently, various techniques like shake table test,
pseudo-dynamic test, numerical modeling are being
used to evaluate the dynamic response of a structure.
Each of these techniques has some limitations. Realtime hybrid testing (RTHT) is relatively new technique
which tries to overcome these problems. RTHT is
based on the concept of structural partitioning. A
model was developed to carry out simulation of RTHT
and with the flow of information. Three case studies
were carried out: Linear SDOF system, Nonlinear
SDOF system, and Linear MDOF system. Dynamic
response of all the systems subjected to North-South
component of El-Centro 1940 earthquake record
with 0.35g PGA was evaluated for first ten seconds
based on RTHT. Displacements obtained using RTHT
were compared with that obtained using Operator
Splitting Method (OSM) applied for full structure.
Present implementation of RTHT simulation was
found to perform efficiently and so can be used to
evaluate dynamic response of similar structural
systems.

Wind Engineering & Earthquake Engineering
A methodology has been proposed for deriving
multi-hazard factors for base shear for wind and
earthquake. The multi-hazard factors are determined
for three different soil types, two terrain categories
and six cities of peninsular India for twenty storey
reinforced concrete building and nine storey steel
building. Further the sensitivity of multi-hazard
factor is studied for five aspect ratios (0.33, 0.5, 1, 2
and 3) and three heights (30 m, 60 m, 90 m) of the
building for Mumbai city for wind terrain category II
and III. From the limited studies made it is seen that
multi-hazard factor is sensitive to height as well as
aspect ratio. However, the multi-hazard factor is less
sensitive for thirty storey building and more for ten
storey building. The methodology for deriving multihazard factor for base shear has been extended for
deriving multi-hazard factors for roof displacement.
Linear static analyses shows that multi-hazard

factor for roof displacement is same as multi-hazard
factor for base shear for wind. However a variation
of 12% is observed between multi-hazard factor
for base shear and displacement for earthquake.
Serviceability limit states for wind and earthquake
engineering hazards are reviewed and procedure to
determine degree of comfort by peak accelerations
under wind load are identified and demonstrated for
20 storey RC building and 9 Storey steel building for
Chennai city. Towards the objective of development/
adoption of techniques for reducing vulnerability of
a given structure subjected to earthquake and strong
winds, analytical studies are carried out for design
of Viscous Fluid Dampers (VFDs) fitted in different
mechanisms, for performance enhancement of a
20-storey building subjected to seismic loads. A
design methodology is proposed for the design of
VFDs fitted in different types of mechanisms such as
Chevron, scissor-jack and Upper toggle for 20-storey
building. Investigations are also carried out to find
number, location, capacity of dampers and their
distribution in different floors subjected to four types
of earthquakes with constraints on inter-storey drift
and base shear with time history analysis.
In order to investigate structural systems for tall
structures for an efficient lateral load transfer with
reference to seismic loads earlier monotonic load test
studies were conducted. In continuation of this cyclic
load tests were conducted on two additional shear
wall specimens, which are identical to the one tested
with monotonic loads. Axial loading and boundary
conditions for the test shear wall are identical to
the monotonic test conditions. Repeatability of this
experiment is verified by testing another identical
shear wall specimen under cyclic loading conditions.
The ultimate load capacity and peak displacements
have not varied much. The hysteresis behaviour and
crack pattern are repetitive. Experimentally obtained
hysteresis curves have shown mild pinching type
behaviour, however with large energy dissipation
characteristics. The cyclic ductility obtained is lower
than the static ductility. Analytical studies have
been carried out for semi-active vibration control
of structures with MR dampers subjected to seismic
vibrations. A bio-inspired algorithm, BELBIC- Brain
Emotional Learning Based Intelligent Controller, is
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investigated on a SDOF and MDOF with MR damper
and found to be extremely effective in controlling
seismic vibrations using semi-active control strategy.
In the empower project on “Development of Smart
Energy Harvesters from ambient strctural vibration
for seismic mitigation and health monitoring of
civil infrastrcture” The super capacitors were tested
for its discharging capabilities and a hybrid storage
technology and suitable circuits were developed
for the purpose. Experimental investigations
were carried out and implemented in a small
demonstration model. The hybrid technology used in
the project can be used in place of traditional energy
storage devices in applications where years of use
without maintenance are required. A computational
block has been designed to simulate the process
of energy harvesting for all duty cycle. A suitable
smart material which is flexible enough to integrate
with the structure is identified and experiments
were continued to explore its application domains.
It is found that the polymer material can provide
sensing signals and it is very much suitable for energy
harvesting application. Energy harvester applications
of the smart materials which can be incorporated
into structural infrastructures are established with
the studies conducted. The experimental programme
could realize some of the additional capabilities of
the smart materials. Product demonstration has been
made in the laboratory.
The effectiveness of strakes as a means to suppress
Vortex Induced Vibrations (VIV) of steel chimneys
under interference conditions has been studied
by carrying out boundary layer wind tunnel
investigations on 1:100 scale aeroelastic models of
two identical steel chimneys in tandem arrangement
for various centre to centre spacing. The results
of the interference study indicated that for all the
c/c spacing, strakes are observed to be effective to
varying degrees in reducing the RMS cross-wind
responses under interference conditions with respect
to chimneys without strakes under interference
conditions. Particularly, for reduced velocities greater
than 5, the RMS cross-wind responses are observed
to be reduced by 50% to 90%. The effect of terrain
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on the pressures over the roof of a 1:300 scale model
of a curved roof structure under suburban and open
terrain conditions was investigated. It is observed that
for all angles of wind incidence, the values of standard
deviation of pressure coefficients corresponding to
sub-urban terrain are higher than that for open terrain
conditions. However, terrain effects on variation of
mean pressure coefficients seem to be dependent on
the position of the point on the roof and the angle of
wind incidence. Further, the effect of side wall height
on the pressure distributions over the curved roof was
investigated. The comparison of mean and standard
deviation values of measured pressure coefficients
indicated that the mean suction pressure coefficient
values are observed to be increasing with increase
in the wall height. Whereas, the standard deviation
pressure coefficient values are observed to be less
effected due to increase in wall height.
Consultancy Assignments/Contract programmes
Providing consultancy services to problems faced
by industries and society that are not ordinarily
tractable by other institutions/agencies continues to
be one of the major activities of the Centre. Several
governmental agencies and public and private
sector organisations sought the help of the Centre
for solving different types of structural engineering
problems. Some of these deal with design validation
of 70m High Tower, validation of the concrete mix
design for pavement quality concrete (PQC) and dry
lean concrete (DLC), assessment of grouted portion
in pedestal 4 of Santaldih TPS Unit 6, investigation
of mechanical strength of 2 nos. of 160 kN quadruple
tension strings and vibration measurement in RCC
floor In machine shop area.
The clientele include:
•

Hindustan Construction Company Ltd.,

•

BIL, Africa,thro.Ramboll Towers India,

•

Surojit Mandal, BHEL

•

Santaldih TPS, and

•

L & T Construction, Buildings and Factories,
Renault Nissan and many more.

Grant-in-aid projects
In the reporting period, the Centre has handled four
projects under this category. All the four projects have
yielded encouraging results.
The project entitled “Development of robust damage
diagnostic techniques for engineering structures
using PCA and ICA” has been supported with a grant
from the Aeronautical Research & Development
Board (AR &DB), New Delhi. This project envisages
development of formulations for damage detection
strategies using principal component analysis
& implementation, development strategies for
assessment of damage distribution in laminate
composite structures, evaluation of various blind
source separation techniques, development of
Optimal sensor placement techniques Using
principal component analysis, development of
modal identification techniques using ICA and Blind
source separation techniques, development of BSS
based identification method with limited sensors and
experimental work for validation. At the end of this
project a robust health monitoring scheme will be
developed for aerospace applications.
The second project entitled “Analytical and
experimental investigations on remaining life and
residual strength assessment of stiffened panels
under constant and variable amplitude loading” has
also been supported with a grant from AR & DB. In
this project methodologies have been developed
for evaluation of residual strength of plate panels.
Residual strength can be computed by using (i)
plastic collapse condition or yield criterion (ii) fracture
toughness criterion and (iii) remaining life approach.
The residual strength of a plate/panel is the least
value obtained by using the above three criteria.
Numerical studies have been carried out to validate
the methodologies to compute the residual strength.
It is observed that the residual strength values
predicted by using remaining life approach are lower
compared to those predicted by using other two
approaches and hence, the remainning life approach
will govern the design. Curve fitting equations have

been developed by using MATLAB for prediction of
residual strength of stiffened panels.
The National Programme on Micro and Smart Systems
(NPMASS), ADA, Bangalore; is supporting a project
on “Development of structural health monitoring
schemes for civil engineering infrastructure in
india using smart sensing technologies”. In this
project a model of a reinforced concrete bridge has
been fabricated which was scaled down from the
Dharapuram bridge for which live measurements
have been taken as part of the project. The EMI
signatures during the curing process have been
collected from the bridge model using the embedded
piezo patches in the form of clinkers, to investigate
the stiffness variation of the bridge during the curing
process. Dynamic tests have been carried out by
placing MEMS based accelerometers, Motes and
also micro strain based tri axial accelerometers. The
remote monitoring using Motes and also micro strain
based sensors is demonstrated at lab level. Future
work include dynamic measurements under undamaged healthier state, the bridge will be subjected
to progressively increasing damage and tested again.
Algorithms developed in the project for damage
estimation will be validated.
“Segmental composite slabs for bridge decks” is
the project supported by Department of Science &
Technology (DST), New Delhi. In this project state of
the art studies were carried out on composite slabs
for bridges which are constructed using segmental
method. The effectiveness and efficiency of type of
shear connectors and spacing of shear connectors
to achieve the required bending and shear resistance
of segmental composite slabs were studied. Also, the
load deformation characteristics, behavior of the
composite slabs under monolithic and cyclic loading
reported in the literature were studied. Based on the
studies carried out, different parameters of shear
connectors of various types are identified. A state-ofthe-art report is prepared based on the studies carried
out. Further, numerical analysis is being carried out
on different types of shear connector to study their
behavior under segmental construction of precast
composite slabs.
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Sponsored projects

samples was also taken from the structures. The
design of the new walk way slab was also made.

I am glad to present a gist of the sponsored projects
undertaken by this centre during the reporting period.

A repair methodology has been suggested by CSIRSERC for extending the life of RCC structures.

Performance evaluation of typical railway
bridges under increased axle loads of freight
wagons.

Study on seismic performance of csrdm

This Project has been undertaken under the
Sponsorship of Southern Railway, Chennai
Third cycle of investigation on Bridge No.145UP
between Taduku and Puttur
at Arakkonam –
Renigunta Section of the Southern Railway Zone was
carried out during 29th May to 2nd June, 2012 for
evaluation of response characteristics of the bridge.
Post-processing and analysis of the measured data
of static and dynamic tests due to increased axle
load train formation were carried out. Third cycle
of investigations on Bridge No.42DN near Tiruttani
at Arakkonam – Renigunta Section of the Southern
Railway Zone was carried out during 27th September
to 5th October, 2012 for evaluating the response
characteristics of the bridge. Post-processing and
analysis of the measured data of static and dynamic
tests due to increased axle load train formation are
carried out.
The present work of instrumentation and monitoring
will help the railways to evaluate the performance of
the existing bridges under increased axle load levels
on the iron ore route and will help in improving their
codal recommendations.
Condition assessment of columns & beams of
intake well and design for replacement of the
corrosion damaged walk way deck slab of intake
well at maps, Kalpakkam
This Project has been taken up under the Sponsorship
of Madras Atomic Power Station, Kalpakkam.
Field investigation was undertaken for carrying
out Non-Destructive tests consisting of ultrasonic
scanning, cover survey, half-cell potential survey,
resistivity of concrete and concrete powder samples
for determination of chloride content. Concrete core
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This Project has been undertaken under the
Sponsorship of The Board of Research in Nuclear
Sciences, Trombay, Mumbai
The first phase of the seismic qualification of Control
and safety Rod Drive Mechanism (CSRDM) of
PFBR using pseudo-dynamic test facility has been
conducted. The total duration of the Operating Basis
Earthquake (OBE) excitation is 19 sec and during
this period the control rod was dropped at various
time instances and the dropping time is measured
through the high speed video camera and image
processing. Measurement includes dynamic strains,
accelerations and displacements at critical locations.
The fixtures and fabrication for the multi-support
excitation test under water filled conditions have
been erected in the ASTaR Lab. After doing trial runs
second phase of the seismic performance of Control
and Safety Rod Drive Mechanism (CSRDM), under
fluid filled conditions were carried out. Experimental
evaluation of the multi-support seismic excitation
on CSRDM specimens is conducted for the first time
in South Asia. Seismic qualification of CSRDM is
intended to ensure its functioning (safe shutdown of
reactor) during earthquakes for emergency shutting
of the reactor.
Investigations on performance evaluation
of parallel flange sections for specified loads
phase-I: beam sections
This Project has been undertaken under the
Sponsorship of Jindal Steel and Power Ltd. (JSPL),
Raigarh.
The residual stress and available thickness at sample
points in one of the selected beams have been
measured for incorporating in the finite element
model. Two of the parallel flange beams, with least
depth and span length less than 3m have been
tested under monotonic loading. The tests have been

performed with the available supporting systems
under 2500kN MTS UTM. Extensive instrumentation
consisting of LVDTs, strain gauges, rosettes and dial
gauges has been used to capture the various responses
during the testing. The data has been acquired by
using Data Acquisition System with 48 channels.
Tension tests towards obtaining the mechanical
properties of the material for each beam sections
have been completed. Interpretation of results of all
the tests is under progress. Finite element modeling of
beam sections have been completed. The model has
been incorporated with mechanical properties of the
material obtained from tension coupon tests. Also,
the FE model has been incorporated with residual
stress distribution by applying nodal loads obtained
through conversion of residual stress distribution in
to nodal loads. The FE model is also incorporated
with imperfections, which is incorporated from the
buckling analysis of perfect FE model for respective
parallel flange sections.
Evaluation of indigenous bearing material
This Project has been undertaken under the
Sponsorship of Combat Vehicles Research and
Development Establishment (CVRDE), Chennai
Static and fatigue studies have been taken up on
the steel, to qualify the material for its use in LCA.
Chemical analysis and metallographic studies on the
raw material were carried out at CSIR-NML. Based
on the relevant ASTM specifications, specimens
were fabricated for tension, sharp notch tension and
uniaxial compression tests at room temperature.
Tension tests were carried out at room temperature
on five numbers of specimens to evaluate mechanical
properties of the steel. ASTM E 8M : “Test Methods for
Tension Testing of Mechanical Materials” was followed in
preparing the test specimens and carrying out the tests.
The tests were carried out under displacement control.
Tension tests were carried out at room temperature on
five numbers of specimens to evaluate sharp-notch
tensile strength of the steel. ASTM E 602 : “Standard
Test Method for Sharp-Notch Tension Testing with
Cylindrical Specimens” was followed in preparing the
test specimens and carried out the tests. The sharp-

notch strength gives a comparative measure of the
resistance of thick-section materials to fracture under
plane-strain conditions originating from a very sharp
stress-concentrator or crack. The tests were carried
out under displacement control.
Compression tests were carried out at room
temperature on five numbers of solid cylindrical
specimens to evaluate compressive strength of
the steel. ASTM E 9 : “Standard Test Methods of
Compression Testing of Metallic Materials at Room
Temperature” was followed in preparing the test
specimens and carried out the tests. The studies
carried out under this project will be useful to qualify
the indigenously developed material for its use in
LCA.
Investigation on 30,40 and 50 m high triangular
hybrid mw towers with raft foundation for one
soil type and isolated pad foundations for four
soil types for each tower
This Project has been undertaken under the
Sponsorship of M/s. i engineering SAL (Off-Shore),
Beirut, Lebanon.
The scope of the work include checking the design
of raft foundation for all these towers for one type
of soil of very low soil bearing capacity and isolated
foundation for four types of soil. The proof checking
could be started only after the soil investigation in
all these five types of soil from the customer end.
Some of the incompatible soil parameters were
analysed, discussed and finalized on either end [M/s.
i-engineering SAL (Off-shore), Beirut, Lebanon and
CSIR-SERC, Chennai, India] and used as input for
design checking. The foundation design submitted
by the clients were independently checked for the
given leg forces, soil parameters, foundation sizes,
reinforcements, back-fill for leg uplift, etc. The design
validation reports with alterations, suggestions and
recommendations were prepared and submitted to
the client.
Testing of concrete beams for fatigue strength
evaluation
This Project has been undertaken under the
Sponsorship of Centre for Construction Development
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and Research, National Council for Cement and
Building Materials, Ballabgarh, Haryana, India
Twenty two post-tensioned beams were received
from National Council for Cement and Building
Materials (NCB) to evaluate their fatigue strength
under one million cycles of loading. The beams were
instrumented with strain gages at top, bottom and
two sides on the concrete surface and LVDTs are
placed at loading points and at mid span.
Eight beams were tested under monotonic two-point
loading to determine the ultimate load capacity of the
beams. All the beams were loaded using displacement
control. The applied load, strains, and deflections
are continuously recorded till failure of beam. Crack
locations and crack growth were also marked as and
when the crack progressed during the test. From the
experimental investigation on the beams, it is found
that the first cracking load and ultimate load of the
beams is 80kN and 150kN respectively. Further, the
deflection at mid span measured from LVDT response
corresponding to the cracking load and ultimate
load is 2mm and 24mm respectively. Overall crack
pattern for all the beams is observed to be quite
identical and confined to the constant moment zone.
The beams failed due to widening and extending of
flexural cracks into compression zone and crushing
of concrete in the compression zone, between the
loading points. No shear cracks in the shear zone and
also no damage at the anchorage zone of beam were
observed.
To assess the fatigue performance of eight beams,
fatigue load tests were conducted by applying load
range of 20kN to 75kN. The loading arrangements
and instrumentation to beam are made similar to
static load tests. One million cycles of fatigue loading
was applied on the beam in the load range of 20kN75kN at a frequency of 3 Hz. The upper and lower load
limits of the sinusoidal loading were kept constant
during the test period. Throughout the fatigue load,
it was observed for the beam behaviour (response)
and cracks. The fatigue loading does not caused any
cracks in the beam and no anchorage slip is observed
for strand. To find ultimate strength of the beam
after the completion of fatigue loading, monotonic
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load test on the same beam was conducted at the
deflection rate of 0.2mm/minute upto failure. Fatigue
load, followed by static test was carried out for all the
eight beams. The measured deflections, top strains,
bottom strains, crack widths are plotted against
applied load. Based on the test results a draft report
has been prepared for submission to NCB.
Seismic performance evaluation of model of a
G+7 crc framed structure
This Project has been undertaken under the
Sponsorship of M/s. Synergy Thrislington, Mohali
Seismic performance experimental studies on the
assembled 1:5 scaled model of the G+7 framed
structure has been conducted on the 4 m x 4 m shake
table at Advanced Seismic Testing and Research
(ASTaR) Laboratory. The dead and imposed loads
were simulated by equivalent loads. For the purpose
of seismic tests, the foundation of the model of the
framed structure is considered as fixed. The pattern
of earthquake spectrum has also been appropriately
scaled corresponding to the soft soil spectrum as
per IS:1893-2002 code. Free vibration tests have
been conducted before and after placement of
the loads. This has been followed by progressively
increasing earthquake motions quantified by peak
ground accelerations (PGA) corresponding to Zones
II, III, IV and V as specified for maximum considered
earthquake (MCE) as per IS:1893-2002 code for soft
soil conditions. Based on the experimental studies, it
is found that the overall performance of the scaled
model of the framed structure is satisfactory.
Seismic response spectrum analysis of G+7 and G+14
prototype framed structures has been conducted
corresponding to Zone V as per IS:1893-2002 codal
provisions. The deflection and the stresses obtained
based on the seismic response spectrum analysis for
the G+7 and G+14 framed structures are found to be
within the permissible limits.
Vibration study of control valves under tri-axial
excitation inputs
This Project has been undertaken under the
Sponsorship of AUDCO India Limited, Chennai

The resonance search tests and endurance tests were
carried out for all the valves. Resonance search tests in
each orthogonal direction were conducted using 4 m X
4 m shake table and dynamic characteristics of control
valves were identified. Endurance test with constant
displacement amplitude and ramping up frequency
were also conducted on all the six control valves.
Endurance test with constant frequency of 10, 20, 25, 30
and 33 Hz were conducted on the control valves with 1.0
g of acceleration amplitude. All the valves are classified
as stiff as their natural frequencies are well above 50 Hz.
Support system design for the drive motor of tcp
at donimalai
This Project has been undertaken under the
Sponsorship of NMDC Limited, Hyderabad
The sponsor approached CSIR-SERC, Chennai to
study the excessive vibration problem reported in
Donimalai Iron ore mine of NMDC. Detailed vibration
measurements have been carried out in an existing
foundation of crushing plant at Donimalai Iron ore
mine of NMDC. The recorded vibration responses
were analysed in the laboratory to assess the severity
of vibration. This has enabled in identifying the
condition of the existing foundation and assessment
of strength of existing foundation for new machinery
loadings. Further, finite element analysis was also
performed. A support system for the new machinery
loadings is designed. Final report has been prepared
and submitted to the client.
Analysis of three modular steel bridges i.e 220ft,
180 ft single lane and 140 ft double lane
This Project has been undertaken under the
Sponsorship of M/s. Garden Reach Shipbuilders &
Engineers Ltd., Kolkata
Modelling of 140 ft double lane, 220 ft and 180 ft single
lane modular steel bridge and proof checking design
of members of the bridge has been carried out based
on the design documents and drawings provided by
the sponsor. The analysis has been completed as per
IRC and its respective load combinations by using
standard software. The proof checking of the design
has been carried out as per the design guidelines
available in IS:800-1984 and 2007. Based on the proof

checking, it is observed that the analysis and design
calculations related to the 140 ft double lane, 220 ft.
and 180 ft single lane modular steel bridge subjected
to the respective combination of loading classes as
per IRC are in order.
Design validation of 240m high river crossing
400kV d/c transmission line tower
This Project has been undertaken under the Sponsorship
of Power Grid Corporation of India Ltd. New Delhi.
The transmission line tower has a square cross section
and made up of single and built-up angle sections. The
structural members consist of leg members, bracings,
horizontal belts, redundants, cross arms, conductors
and ground wires and connections. To study the
dynamic behaviour of the structure, the tower has
been modelled by considering the geometry, crosssection of members and boundary conditions using
different FEA software. Free vibration analysis of
the tower is carried out and found that is dynamic
sensitive. To study the behaviour due to dynamic
effects of the wind on the tower, wind load has been
computed by using different methods.. It is observed
that the wind load calculated as per IS: 875 is
governing. The wind load on conductor and ground
wires are calculated as per IS: 802 (Part 1/Sec 1) by
considering the sag tension in the wires. Static analysis
is carried out for the above loads under normal and
broken wire condition. The tower has been analysed
for several load cases as per IS: 802 (Part 1/Sec 1).
The governing forces are computed as per the load
combinations specified in the code. The design of the
members is carried out as per IS: 802 (Part 1/Sec 2)1992. The feasibility of the members sections is being
validated for the over load factor of 1.5.
Vibration study of control valves through a triaxial base excitation input
This Project has been undertaken under the
Sponsorship of AUDCO India Limited, Chennai
The resonance search tests and endurance tests are
being carried out for five different types of control
valves. Endurance test with constant displacement
amplitude and ramping up frequency are also
conducted on the control valves. Resonance search
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tests in each of the orthogonal directions are
conducted using 4 m X 4 m shake table and dynamic
characteristics of control valves are identified. It has
been found that these valves are classified as stiff
with a magnification factor between 1to 1.5 within
the normal earthquake frequency range.
Condition assessment of civil structures of main
plant buildings & sef structures of raps 3 & 4
This Project has been undertaken under the
Sponsorship of Nuclear Power Corporation of India
Ltd., RAPS, Kota, Rajasthan
Field investigation was undertaken for carrying
out Non-Destructive tests consisting of ultrasonic
scanning, cover survey, half-cell potential survey,
resistivity of concrete and concrete powder samples
for determination of chloride content. Concrete core
samples was also taken from the structures. Concrete
samples are being analysed.
Experimental investigation on superstructure of
the Narmada bridge at Bharuch, Gujarat
This Project has been undertaken under the
Sponsorship of M/s The Freyssinet Prestressed
Concrete Co. Ltd, Mumbai
The bridge spanning across river Narmada, consisting
of 14 intermediate spans of 96.16 m each and two
end spans of 3.5 m each The total bridge length is
1.35 kilometers. The bridge is a pre-stressed concrete
Box-type girder. The bridge was constructed by the
cantilever construction method with precast/castin-situ box elements. The superstructure consists
of prestressed box segment of 3m length, depth
varying from 5.7 m to 2.1 m. The bridge has shown
sign of deterioration, sagging of the cantilever,
malfunctioning hinges etc. M/s The Freyssinet
Prestressed Concrete Co. Ltd Limited, Mumbai,
approached CSIR-Structural Engineering Research
Centre (CSIR-SERC), Chennai, for carrying out
experimental investigation to evaluate the existing
stress in two spans of the bridge.
Experimental investigation was carried out to assess
the existing stress in the superstructure of the Bridge
by using concrete core trepanning technique .Two
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different pier spans were identified for investigation.
From the experimental investigation to evaluate the
existing stresses, the strains were measured at the
instrumented locations by concrete core trepanning
technique. From the measured strain the existing
stress is calculated by using the modulus of elasticity
of concrete and the calibration constant. By using
concrete core trepanning technique, the existing
stress was determined from the strain releases which
are obtained on the concrete surface. Based on the
investigation, repair and retrofitting measures can be
designed to extent the service life of the structure.
Studies on fatigue strength evaluation of drag
link assemblies used in automobile vehicles
This Project has been undertaken under the
Sponsorship of M/s Rane (Madras) Limited, Chennai
M/s Rane (Madras) Limited manufactures drag link
assemblies for various passenger and carriage vehicles.
The drag link is very crucial component in the steering
mechanism. It connects the steering wheel to the
front wheel of the vehicle which turns when the
steering wheel rotate. Hence, fatigue strength
evaluation of various types of drag link assemblies
have been taken up. Fatigue tests on six types of
drag link assemblies have been completed. Three
specimens have been tested in each type. Fatigue
tests on the seventh type of drag link assembly are in
progress.
Assessment of concrete quality at +4.0 m el of
275m height rcc chimney at anuppur thermal
power plant, Madhya Pradesh
This Project has been undertaken under the
Sponsorship of MB Power (Madhya Pradesh) Limited,
New Delhi
The height of the RCC chimney is 275.0 m and the
internal diameter at the base is 34.30 m. The chimney
is a multi-flue type. The thickness of the shell is 700
mm at the base and reducing to 350 mm at the top.
The shell is constructed up to a height of 5.0 m. The
Ultrasonic pulse velocity test was carried out on the
shell of RCC Chimney for a height of 1.2 m ( 3.5 to
4.5 m) at grid spacing of 300 mm x 300mm. 12 core
samples were also collected from the shell at different

locations. The samples were tested for its compressive
strength in the laboratory. Final report was prepared
and submitted to the client.

Innovative Technologies for Health Assessment
and Damage Mitigation of Structures (I-HEAL)
Scope and objectives

CSIR-SERC XII Five year plan programs

•

The following three 12th FYP programs have been
initiated with full vigour. The objectives of these
projects have been enumerated below.

Development of new sensor technologies and
methods for structural health monitoring and
assessment

•

Evolve techniques for real-time, continuous remote
health monitoring employing motes, self-sensing
& GPS, GSM, Satellite, RF, image processing and
WSN

•

Condition assessment and forensic analysis for
damage/defect identification and evaluation

•

Develop strategies for damage mitigation of
hazards-induced distresses in structures

•

Service
life
structures

•

Establish a composite ‘National facility for
materials, sensors and mechanics’.

Engineering Sustainable Materials and Structures
Action Plan I: Sustainability through Ecobalancing (SUSMAS)
Scope and objectives
•

Development
of
eco-friendly,
durable,
energy-efficient construction materials and
characterization

•

Evolution of eco-balancing structural systems

•

Green buildings for reduced carbon foot print
based on non-conventional methods

•

Development of design philosophy and functional
characterization for realizing sustainable
structures (performance-based life-cycle design
approach)

•

Establish a composite ‘National facility for
materials, sensors and mechanics’

Engineering Sustainable Materials and Structures
Action Plan II: Sustainability through NanoTechnology and Bio-Mimetics (eNano Tics)
Scope and objectives
•

Evolve green and smart engineered construction
materials

•

Develop computational tools for multi-scale
modeling of materials

•

Formulate methodologies and guidelines for
application of engineered materials for civil
engineering applications

•

Establish a composite ‘National facility for
materials, sensors and mechanics’

assessment/enhancement

of

This program I-HEAL has participation from other
CSIR constituent laboratories namely, CSIR-CECRI,
CSIR-CRRI, CSIR-CSIO, CSIR-CGCRI, CSIR-CMERI and
CSIR-CEERI.
Creation of Assets/New Facilities
Creditable investments were made during the year
not only to improve and modernize the existing
facilities but also to create new ones in order to meet
the grand challenges of the future.
Two dSpace controller boards, DS1104 R&D and
DS1103 PPC, along with the required connector
panels were procured. The dSPACE controller board
is a versatile controller board which can be used
for rapid control prototyping. The board has fast
processing power and fast I/O which are vital for
applications that involve numerous actuators and
sensors. The controller board is fully programmable
from the Simulink block diagram environment when
used with Real-Time Interface (RTI). These controller
boards can be effectively utilised for the experimental
investigation, to achieve real time control mechanism
using the control algorithms.
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Finger Touch Interactive 80 inch LCD Monitor for
Board Room
An 80 inch Finger Touch Interactive LCD Monitor has
been instaled for Board Room with high resolution
and full high density. It has a touch panel through
which documents created can be imported as images
and displayed on the touch screen and saved to PC.
User can write and draw directly on the screen surface
using the pen of a finger, scroll pages, enlarge and
shrink an image by touch action

Honours/Awards
Needless to state, the Centre with its illustrious S & T
staff has been bestowed with honors, awards and
recognitions this year too. Some of the notable ones are:
•

The   paper titled “Studies on fatigue life
evaluation of structural connections of IS
2062 steel”, authored by Dr. S. Vishnuvardhan,
Dr. G. Raghava, Shri P. Gandhi, Shri M. Saravanan
and Shri DM. Pukazhendhi and published in the
Civil Engineering Journal of the Institution of
Engineers (India) [IEI] received the Suchit Kumar
Ghosh Memorial Prize, instituted by the IEI.

•

The paper on “Experimental and analytical
studies on use of Magnetorheological dampers

Video Wall 22 Matrix
Two numbers (one in lecture hall and another in
conference room of KRD building) of Video Wall 2X2 Matrix
with high resolution have in installed with a 4-channel
controller with wall management software. This will be
useful to select all possible combinations of displays for
simultaneous video conferencing and projection.

fitted with scissor jack mechanism” authored by
K. Rama Raju, Alexander, Jame, S.P.N.
Shanmugam and Jemimah Carmichael in
National conference on innovations in Civil
Engineering, NCICE 2012 was adjudged as the
best paper.

Instrumented Impact Test Facility
A state-of the art Instrumented Impact Test Facility
has been established. Impact tests on structural
elements like beams, slabs, made of RCC, steel and
composites can be carried out in the instrumented
impact test facility. In addition to this, characterization
of materials at high strain rate can be performed with
the help of the facility. These tests will indicate the
energy absorbing capacities of materials and failure
pattern under impulsive loads.
Compression Testing Machine
A Compression Testing Machine (CTM) with a payload
capacity of 3000 kN and 250 kN flexural load capacity
has been installed. The deformation of the specimen
at each point is recorded through a software and
its stress - strain behaviour of specimens can be
obtained. This helps in determining the elastic limit,
proportionality limit, yield point, yield strength and
ultimate load. The load - deflection curve can also
be retrieved directly from the CTM application in the
computer to which the machine is connected. The
fiber closing around the machine has also reduced
the risk of causing accidents due to sudden failure of
the materials/ specimen.
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•

Dr. Jaikrishna Prize by Institution of Engineers
was conferred on the paper, “Seismic Design of
Buildings with Viscous Fluid Dampers” by K. Rama
Raju, G. G. Hemanth, K. S. Rekha and Nagesh R.
Iyer, published in the Journal of Institution of
Engineers (Civil Engineering Division), IEI, Vol.
92, May 2011.

•

Dr. A. Rama Chandra Murthy received the ICI
(TNCC) – Ultra Tech Award for Outstanding
Thesis in the field of Concrete in Tamil Nadu –
2012 under Doctoral Category.

•

Ms. Smitha Gopinath received the   “L&T
Dr. A. Ramakrishna Young Engineer Award-2012”
from The Institution of Engineers, Hyderabad,
Andhra Pradesh State in recognition of novel
innovations and outstanding contributions in
the field of Structural Engineering especially
on “Computational Modeling of Reinforced
Concrete Structures”.

•

Sri S. Bhaskar, received ICI best paper award for
the year 2012 for the paper titled ‘Corrosion of

rebars in reinforced concrete-A review of the
corrosion mechanisms, assessment techniques
and control measures’ authored by Bhaskar,
S., Ravindra Gettu, and Bharatkumar, B.H.,
published in the Journal of the Indian Concrete
Institute, Vol. 12, No. 3, pp. 35-54, 2011.
•

R. Balagopal, R.P. Rokade, N. Prasad    Rao and
S. J. Mohan authors received the best technical
paper award for the paper titled, “Experimental
studies on tensile strength of GFRP plate
specimen with bolted connections” at the
National Conference Quest for Advancements in
Civil Engineering – QACE’12 held on 15th March,
2012 at SRM University, Ramapuram Campus,
Chennai -89, pp 142-149.

•

Dr. K. Balaji Rao was selected as member of the
Editorial Board of the Open Journal of Safety
Science and Technology

•

A research paper titled “Mean and Fluctuating
Wind Loads on a Curved Roof: Effect of
Terrain Conditions”, authored by Abraham, S.
Arunachalam, G.M. Samuel Knight and Nagesh
R. Iyer was selected to the best paper category
of the Second International Conference on
Structural and Civil Engineering SCE - 2012,
which was organised by the Association of Civil
and Environmental Engineers (ACEE)

•

for structural damage identification using modal
strain energy and evolutionary optimization
techniques”, published in Int. Journal of
structural health monitoring, Vol. 10, No.2, June
2011, 219-230.
Certificates of Merit have been presented to
–

Saptarshi Sasmal, Balthasar Novak, K.
Ramanjaneyulu, Constanze Roehm, V.
Srinivas, N. Lakshmanan and Nagesh R.
Iyer, for the paper “Upgradation of gravity
load designed sub-assemblage subjected to
seismic type loading”, published in Int. Journal
of Composite structures, Vol 93, No.6, May
2011, 1561-1573

–

K. Balaji Rao and M.B. Anoop, for the paper
“Alpha- stable distributions for predicting
extreme values of surface strains in reinforced
concrete flexure beams”, published in the
proceedings of 21st International conference
on Structural Mechanics in Reactor Technology
(SMiRT), Homi Bhabha National Institute,
Mumbai, 6-11, November, 2011 (CD Form)
and

–

P. Prabha, S. Arul Jayachandran, M. Saravanan
and V. Marimuthu, for the paper “Prediction
of the tensile capacity of cold formed angles
experiencing shear lag”, published in Thin
walled structures, Vol 49, Issue 1, November
2011,1348- 1358.

Dr. Saptarshi Sasmal - received the prestigious
Outstanding Young Concrete Engineer - 2012
by the Indian Concrete Institute Tamil Nadu
Chennai Centre and UltraTech during concrete
Day Celebration on 6th September, 2012.

•

Dr. M. Ramaiah Prize for the best technical paper
published during the year 2011-2012 was awarded
jointly to:

–

N Prasad Rao, G M Samuel Knight, S.J Mohan,
N. Lakshmanan, for the paper entitled “Studies
on failure of transmission line towers in testing”,
published in Engineering Structures, Vol. 35,
February 2012, 55-70 and

–

V. Srinivas, K. Ramanjaneyulu and C.Antony
Jeyasehar, for the paper “Multi stage approach

Advanced Courses /Workshops
As a part of our charter to provide training and
disseminate the advances made in different areas
of structural engineering to practicing engineers,
academic community, industries and students,
weconduct number of training programmes during
the year. This provides an active forum for effective
interaction. This year following two advanced
courses and one conference were conducted:
•

Advanced Course on Uncertainty Handling
in Structural Engineering (UNCHANSE 2013)
during 30 Jan - 1 Feb, 2013
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•

Advanced Course on Communication and Power
Transmission Towers, 6th – 8th February 2013

•

National Conference on Reaching Out to
Users through Technology (ROUTE- 2013):
Enhancing Innovative Library Services in Open
Environment,13th – 15th March, 2013

The response to the above events was overwhelming.
This only shoes that the topics selected have been highly
relevant, current and hold promise for the future.
Events of Special Mention
CSIR is now a full-fledged Academy and can offer
Integrated M.Tech-Ph.D (IMP) programs. A new
Inegrated M.Tech-Ph.D program on Renewable Energy
is being offered in this campus in addition to the
program on Engineering of Structures. The program
on ‘Renewable Energy’ is in line with the mandate of
the Innovation Complex and the 12th FYP.

This year an impressive total of 216 research papers
have been published, during the year of report, in
various Journals as well as conference proceedings. The
aggregate Impact Factor has been 43.84. Based on the
work carried out in various in-house projects and under
contract research projects, 82 technical reports have
been prepared.
2009-10 2010-11 2011-12 2012-13
Papers Published in Journals
International

30

30

54

66

National

32

20

25

24

Papers Presented in Conference / Seminars
International

27

46

63

63

National

47

85

39

63

TOTAL

137

181

184*

216*

Aggregate

16.5

21.7

45.6

43.84

Impact Factor
* Includes Articles in Books

As many as 67 lectures were delivered in colloquia
meetings in-house during the year, in addition to 5
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Scientists, technical and administrative staff have
been deputed to attend as many as 149 technical
programmes/ conferences /seminars /workshops /
training programmes across the country and to 10
programmes abroad.
Level

S & T Staff (India)

No of Staff /
Programme
Training Courses /
Workshops
Conferences / Seminars
/ Symposia etc.

S & T Staff
(Abroad)
Administrative
Staff

Overall Technical performance

Year

lectures by distinguished visitors from other laboratories
in India/abroad. Director and scientists of CSIR-SERC
have delivered many lectures/invited talks at various
forums/programmes outside, registering a significant
presence among the local/regional technical activities
/ seminars of the professional colleges and forums.

2012-13
21
113
10

Training Courses /
Workshops

7

Conferences / Seminars /
Symposia etc.

8

Total

159

The Centre registered an impressive External Cash
Flow receipt of nearly Rs.6.19 crores during 201213, earned through contract R & D, grant-in-aid,
consultancy assignments and technical services,
carried out for government, public and private
sector agencies/organizations. Customer feedback
evaluation has revealed that most of our repeat
customers from industry responded with valuation of
very good to excellent.
We have representations in 41 BIS committees/subcommittees related to Civil Engineering. This means
CSIR-SERC is represented in all possible areas of
structural engineering.
Three of our scientists have been awarded their
doctoral thesis. Out of the 89 scientists on roll, 35
Scientists are with doctoral degrees and 33 scientists
are under various stages of completion of the
doctoral degree.
CSIR-SERC has functioned as an advanced postgraduate students level research guidance laboratory
by facilitating the completion of as many as 71

student projects at M.E./M.C.A level during the year
of report, besides giving opportunity for B.E/B.Tech
summer internship to 117 students.
The details are given in the table below.
Guidence Provided to students

2012-13

M.E./M. Tech. (Civil / Structural Engg.)

65

M.Sc., / MCA (Computer Sc. / Applications)

6

BE / B Tech Students

117

AcSIR – PGRPE - Engineering of Structures
– PGRPE - Renewable Energy
– Ph.D

7
8
12

In-house Ph.D. produced

3

Though this has been a year of challenges and
achievements, we are not complacent with
our attainments but are ever keen to meet the
forthcoming challenges and responsibilities.
The support of the DG, CSIR, our RC members, colleagues
from other CSIR Laboratories, our prestigious and
beloved clients and last but not the least, the entire
CSIR-SERC family have made all this happen!
I look forward to your valuable feedback and will
report next year with more exciting and instigating
experiences of our research endeavours.

November 2013
Chennai

Dr. Nagesh R. Iyer
Director, CSIR-SERC
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Eco-friendly Concrete Composite
Structural Components for Static and
Dynamic Loading
yy In order to understand the behavior of
various eco-friendly concrete composites
under different loading conditions, the
following three activities were taken up
during the current year:

RESEARCH AND DEVELOPMENT

Studies on Ultra High Strength Concrete
(UHSC)
Fracture mechanics based Multivariate Adaptive
Regression Splines (MARS) and Support vector
regression (SVR) models have been developed
to predict the fracture characteristics and
failure load of HSC, HSC1 UHSC beams. Fracture
characteristics include fracture energy (GF),
critical stress intensity factor (KIC) and critical
crack tip opening displacement (CTODc). Mars
models have been developed based on a divide
and conquer strategy and by partitioning the
training data sets into separate regions; each
gets its own regression line. Models have been
trained with about 70% of the total 87 data sets
and tested with about 30% of the total data
sets. It is observed that the predicted values
of failure load, GF, KIC and CTODc are found
to be in good agreement with the respective
experimental values as shown in the figures. In
the case of SVR model, the loss function is used
to penalize errors that are greater than the

Experimental vs predicted failure load (Pmax)
using MARS model
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threshold value. SVR utilizes the Structural Risk
Minimization (SRM) principle, which is shown to
be superior, replacing the traditional Empirical
Risk Minimization (ERM) principle, employed by
conventional neural networks. SRM minimizes
an upper bound on the expected risk, as
opposed to ERM that minimizes the error on
the training data. Four SVR models have been
developed for training and prediction of the
three fracture parameters and failure load. SVR
has been trained with about 70% of the total
87 data sets and tested with about 30% of the
total data sets. It is observed that the predicted
values of failure load, facture energy, critical
stress intensity factor and critical crack tip
opening displacement are in good agreement
with those of the experimental values. The
developed models will be readily useful for
prediction of fracture parameters of HSC and
UHSC beams.

Studies on Fabric Reinforced Concrete
(FABcrete)
Studies have been conducted to assess the use
of FABcrete in increasing the flexural capacity
of concrete beams. Three point bending tests
have been conducted on the strengthened
(using FABcrete) and un-strengthened beams
by using a servo controlled hydraulic testing
system under monotonic loading. It is observed
that the strengthened beams have increased
flexural load carrying capacity by about 20

Experimental vs predicted GF using MARS model
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to 50% depending on the number of layers
compared to the un-strengthened beams as
shown in the figure.

Failure pattern of FABcrete strengthened RC Beam

Load vs Displacement

Experimental investigations have been carried out
to demonstrate the feasibility and applicability
of using FABcrete as a flexural strengthening
material for RC beams. The load vs displacement
behavior for RC beams strengthened with
FABcrete is shown in the figure. While comparing
with the un-strengthened RC beam, the loaddisplacement behavior is stiffer and first cracking
load is also higher for FABcrete strengthened
beams. Compared to un-strengthened RC beam,
there is around 21% increase in ultimate load
carrying capacity and 94% increase in energy
absorption capacity for FABcrete strengthened
beam. From the figure it can be observed that
after reaching ultimate load, the post-peak
region is ductile and has good residual load
carrying capacity and ductility. It is observed that
the width of cracks formed in the strengthened
RC beam is less compared to the crack width of
un-strengthened beam. It is also observed that
the final failure of the strengthened beam is by
rupture of fabric reinforcement and no debonding
or delamination is observed during the tests.

Load vs deflection behavior of damaged and
strengthened RC beam

The quantification of the green house gas
emission has been considered by evaluating
the total primary energy consumed over life
cycle of composite materials CFRP, GFRP, ferrocement and FABcrete.

Primary energy consumption results of the cradle-togate analysis in MJ/kg

Load vs Deflection behavior of un-damaged and
strengthened RC beam

A constitutive bilinear model has been
developed to determine the confinement
effect of FABcrete on concrete specimens.
The proposed confinement model has been
validated with experimental results in the
literature to simulate the effect of FABcrete
confined on a RC column. The load vs
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Green house gas emissions results of the cradle-togate analysis in kg CO2 / kg

Numerical models have been developed to
simulate the load-deformation behavior of
as-built and FABcrete confined beam-column
joints. The specimen modelled as as-built
beam-column joint is confined with FABcrete
for numerical simulation. Nonlinear finite
element analysis has been carried out and
from the load-displacement curve obtained
from the analysis, it is observed that there is
a good correlation between the simulation of
as-built beam-column joint with the respective
experimental behavior. Further, it is observed
that when beam-column joint is confined with
FABcrete, there is 15% increase in the load
carrying capacity.
30

Load (KN)

25
20
15

Numerical

10

Experimental

5
0

0

50
100
Displacement (mm)

150

Load vs Displacement

Studies on Bacterial Concrete
The wild strain extracted from a 40 year old
building located at CSIR Campus, Chennai
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has been analyzed to identity the genetic
information of the species at M/s Scigenom
Labs Pvt. Ltd, Cochin, Kerala. It is found
that the bacterial strain is matching with a
variant of the strain Bacillus cereus up to a
level of 97%. The above genetic nucleotide
sequence information has been published
by the National Center for Biotechnology
Information-GenBank with ID: BankIt1550475
Seq1 JX292107, in the name of ‘CSIR-SERC -I’
[CS-I].

Intensity

displacement curve obtained from the analysis
has been compared with experimental values
and observed that the numerical prediction
is in good correlation with the corresponding
experimental value.

C
B
A
10

20

30

40
50
2 theta

60

70

80

XRD spectrum of bateria control (A), CS-I with 106
cell/ml (B) and bacterial incorporated mortar samples
MTCC 1761with 105 cell/ml (C)

Studies related to durability aspects of
microbial induced calcite precipitation in
concrete and various characterization studies
for the confirmation of microbial induced
calcite precipitation have been carried out.
Characterization studies have been carried out
to visualize and quantify the amount of calcite
precipitation in concrete.
The bacterial impressions on the mortar surface
and the precipitation of the calcite can be clearly
noticed around the edges of the impressions
as can be observed from the pictures below.
Evidently these show the hexagonal calcite
precipitation for the samples of CS-I with 106
cells/ml concentration.
In addition to the XRD and SEM analysis, the
calcite precipitation has been confirmed by
other techniques namely Thermo Gravimetric
Analysis [TGA] and Fourier Transform Infra Red
[FT-IR] spectroscopy.

Sustainable Materials and
Composites & Retrofitting/
Rehabilitation of Structures
yy Performance of micro-indentation test for
estimation of modulus of elasticity for ultra
high strength concrete
yy Development of bi-linear tension softening
model corresponding to size independent
specific fracture energy
yy A new type of textile reinforced concrete
called FABcrete
(a) MTCC 1761 incorporated mortar with
cell concentration of 105 cells/ml

yy An experimental methodology for uniaxial
tensile characterization of FABcrete
yy Studies on low velocity impact behavior of
FABcrete panels
yy Fracture properties for high strength and
ultra high strength concrete
yy Methodologies for determination of size independent specific fracture energy corresponding to size dependent fracture energy

(b) Bacterial impressions on the mortar
surface of MTCC type

yy Biomimetics based concrete using Bacillus
Pasteurii and wild strain
yy A new species of bacteria (Bacillus cereus)
for the development of biomimetics based
concrete applications
yy Characterization studies to visualize and
quantify the amount of calcite precipitation
in biomimetics based concrete.
yy Examined the applicability and feasibility
of FABcrete as a flexural strengthening
material for RC beams
Duration : April 2010 - March 2013

(c) Hexagonal calcite precipitation for the samples of CS-I
incorporated mortar with cell concentration of 106 cells/ml

SEM images of bacteria incorporated mortar samples

The overall contributions made in
completing all the activities under this
task are as follows:
yy Derivation of a bilinear constitutive model
for the confinement effect of FABcrete on
concrete specimens
yy Development of mathematical models
for numerical simulation of as-built and
FABcrete retrofitted beam-column joint

Team
Dr. A. Rama Chandra Murthy (Project Leader)
Shri S. Maheswaran
Mrs. Smitha Gopinath
Shri V. Ramesh Kumar
Dr. T. Hemalatha
Ms. B. Bhuvaneshwari (Adhoc Scientist)
Dr. G.S. Palani
Dr. K. Ravisankar
Dr. Nagesh R. Iyer (Part-time)

CSIR - SERC, Chennai    4

Sustainable Materials and
Composites & Retrofitting /
Rehabilitation of Structures

The synthetic polymer industry has offered
great benefits to the modern society. However,
non-biodegradable polymers have become a
threat to the environment and are exhausting
much limited petroleum resource. Therefore,
the focus is for exploitation of natural polymers.
In this connection, contributions have been
made in this task to find an alternatively
suitable and environmental friendly admixture
from naturally occurring materials.
In the process the following milestones were
achieved:

carbon nanotube (CNT) in confined biopolymer environments
yy Evaluation of corrosion inhibiting properties
of CNT loaded cellulose SP by conducting
electrochemical studies
7000
6000
Intensity

Synthesis of Eco-Friendly Multifunctional Admixture towards
Green Construction – A Bottom-up
Approach

yy Isolation of cellulose from the biomass as
a suitable precursor for further studies due
to their functional nature to impart multifunctional characteristics
yy Identification of a potential green solvents
for the dissolution of biomass based on its
environmental friendliness
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XRD spectra of hydration of cement in presence of
water at various intervals

yy Synthesis of an admixture from naturally
occurring materials, which has been
identified as environmental friendly

7000
6000

Intensity

yy Identification of a bio-polymer from biomass
as a suitable organic material due to their
inherent polymeric nature (hydrogenbonded supra molecular structures)
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XRD spectra of hydration of cement in presence of
water & SP at various intervals

yy Extraction of cellulose by using various green
solvent systems including ionic liquids
yy Characterization studies have been conducted
using high precision measuring and scanning
equipment (XRD, SEM, etc) for cement and
hydrated cement towards finding out the
compatibility issues between cellulose
superplasticiser (SP) and cement paste
yy Studies to evaluate the optimum dosage
of the synthesized cellulose SP by using
Marsh cone test and structural aspect by
using compressive strength tests
yy Early activation of mineral admixtures in
presence of cellulose SP
yy Assembly of well-aligned multi-walled
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Potentiodynamic polarization curves of steel rebar
with and without cellulose- -CNT inhibitor

It is expected that the outcome of this task
will lead to R&D for sustainable and multifunctional admixture towards a new generation
of superplasticizers (SP) for green concrete.
Further studies are required for generation and
synthesis of cellulose SP at scaled-up level.
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Nyquist plot of steel rebar with and without celluloseCNT inhibitor
(a)

(b)

(c)

SEM images on rebar corrosion

micro and nanoscale. In indentation testing, the
material with unknown mechanical properties
is contacted by another material (indenter)
with known mechanical properties. From the
nanoindentation force versus indentation
depth plots, elastic modulus and hardness can
be calculated. Indenters are generally made of
diamond with elastic modulus ranging from
800 GPa to 1200 GPa and Poisson’s ratio of
0.07. Berkovich and Vickers are two commonly
used pyramidal indenters with three and
four sides respectively. The mechanical
properties of Portland cement clinkers
Tricalcium Silicate (C3S), Tricalcium Aluminate
(C3A) and Calcium Alumino Ferrite (C4AF)
are evaluated by Finite Element simulation
of nanoindention. Numerical simulation of
nano indentation on Tricalcium Silicate in
cement is carried out. A two dimensional finite
element model has been developed using FE
software. From nanoindentation experiment,
only elastic modulus and hardness of the
unknown material can be evaluated; but, it is
not possible to get any idea about the nonlinear inelastic properties of the material
like yield stress or post-yield behavior from
nanoindentation test. The results from the FE
analysis of nanoindentation, carried out in the
present study, revealed that Tricalcium Silicates
has very high values of transition stress. It is
important to note that the probe diameter,
contact-target definition, transition stress of
indented material, etc. play an important role
in calculating elastic modulus. The results from
the validated FE analysis of nanoindentation
revealed that Calcium Silicates and other
clinkers have very high values of yield strength
and strain hardening co-efficient.

This is an Empower Project carried out by
Ms. B. Bhuvaneshwari, Ad-hoc Scientist from
September 2010 to August 2012.

Nanotechnology for Engineering
Sustainable Materials
Nanoindentation is an easy and efficient method
to evaluate the mechanical properties (e.g.
elastic modulus and hardness) of materials at
Mesh distribution
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to confirm the properties of CNT incorporated
cementitious composites.

Displacement contour
Finite element simulation of nanoindentation

An extensive effort is made to investigate
the possibilities of application of Carbon
Nanotubes (CNTs) in cementitious material
using a multi- scale approach. As a first
step to use CNT in cementitious material, it
is very important to determine its Young’s
modulus. Nanoscale continuum theory uses
a representative volume to determine the
Young’s modulus which does not consider the
geometrical parameters. A validated numerical
model is used to include these effects and finally
a unified approach combining the inter-atomic
potential and numerical simulation has been
proposed to determine the tensile stiffness
of the CNT for a given structural arrangement
(chirality and radius). The Young’s modulus
of CNT, as observed from the study is used to
model the Representative Volume Element of
CNT reinforced cement. Expressions derived
from strength of materials approach are used
to determine the mechanical properties of
the RVE and various structural parameters are
studied. The effect of various parameters like
percentage of CNT and arrangement of CNTs
in cement matrix on the strength and stiffness
of CNT reinforced cement is also investigated.
With the evaluated properties of CNT reinforced
cement, an investigation has been carried
out to estimate the extent of improvement
in response of a beam like structure by
varying the depth of composite layer and the
percentage of CNT. The present study and its
findings will provide insight to investigate the
feasibility of using CNT reinforced cement as
a new building material or as a building block
for strengthening of structures. Towards this,
further investigations need to be carried out
7   Annual Report 2012 - 2013

Influence of foreign compounds such as
nanosilica (nS) at different phases of hydration
of cement paste has been investigated. The
specimens with different percentages of nS are
incorporated. For achieving non coagulated
nS-water solution ultrasonicator was used.
Various specimens are made at different
stages of hydration spanning from ½ hr to 90
days. All the specimens with a specified level
of hydration are characterized using FT-IR and
XRD analysis. Using FT-IR studies, the presence
of functional groups and their bonding nature
was analyzed for neat cement- paste system
and the presence of stretching bonds of water
at 3600-3650 cm-1, carbonates stretching and
bending frequencies at 1650 and 1450 cm-1
was confirmed. The presence of bound water
and oxide presence confirmed from the peak
present at 1020 cm-1 and below 500cm-1.
XRD studies showed that formation of new
peaks at 2q of 8-12 after 24 hours of hydration,
which indicates the reaction of aluminates and
sulphate bearing groups. Further, from the
appearance of new peaks, it can be interpreted
that the rate of hydration is not identical for all
the samples. The peak broadening effect is also
occurred during different hydration intervals
for the nano modified systems and rate of
change in the formation of reaction products is
under investigation.
Thorough and in-depth understanding of the
nano-micro-macro structure and behavior
of cementitious composites incorporated
with foreign materials has been taken up.
Further efforts are being made to engineer
the cementitious composites for enhanced
mechanical properties.
Duration: October 2011 – September 2016

Team
Dr. Ing. Saptarshi Sasmal (Project Leader)
Shri S. Maheswaran
Dr. T. Hemalatha
Ms. B. Bhuvaneshwari
Ms. B.S. Sindu
Dr. Nagesh R. Iyer
Dr. Tamali Bhowmik (till Sep. ‘12)
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Synthesis of Alternative Binder and
Aggregate/Filler/Fiber from Waste
Materials Experimental Studies
In continuation of the studies on the properties
of geopolymers concrete (GPC), flexural
and residual strength tests on GPC and the
companion Ordinary Portland Cement concrete
(OPC) with and without fibres were carried out.
The flexural strength was determined as per IS
516:1959. The residual strength test was carried
out using the procedure as per ASTM C1609/
C1609M-10. The percentage increase in flexural
strength of the OPC mix was about 11.1%. For
the GPC mix, the flexural strength showed an
increase of about 37.4%. There is increase in
the residual strength for mixes incorporated
with fibres. For OPC mix the change in residual
strength is about a factor of 3.57 and for
GPC mix it is about 2.25. Thus the increase in
residual strength for GPC mix with fibres is less
compared to OPC mix with fibres.
Studies were continued on using recycled
aggregate in concrete. Coarse aggregates were
reclaimed from the tested concrete specimens
in the laboratory. Evaluation of various
properties of concrete cast using recycled
aggregate with different water cement ratios
were carried out. To improve the workability
of the mix, super plasticizer was added in the
range of 0.4% to 0.8 % of cement. Mechanical
properties such as compressive strength, split
tensile strength, flexural strength and water
absorption of recycled coarse aggregates were
evaluated. Three different w/c ratios of 0.37,
0.47 and 0.57 are used for both conventional
concrete and recycled aggregate concrete
having natural aggregate replacement of
25%, 50% and 100%. The water absorption for
natural coarse aggregate was 0.7% whereas for
recycled aggregate 4.2% by weight. Concrete
made with 100% recycled aggregate gained
0.71%, 0.80% and 0.66 % of control concrete
with w/c ratio of 0.37, 0.47 and 0.57 respectively.
Split tensile strength of recycled concrete is
lower than that of control ordinary concrete. It
was also observed that bulk density of concrete
decreases with increasing the percentage of
recycled aggregate. Demolition wastes from
three sources were procured.

A full scale tested beam column joint
specimen was broken and the aggregates
were reclaimed. Secondly demolition waste
from a multistory building was procured. The
building located at a prime location in Chennai
was being converted from an office building to
a shopping mall. A portion of the concrete floor
slabs was cut open to meet the new functional
requirement. The third source of demolition
waste was a building demolished in CSIRSERC campus itself. Sufficient quantities of
demolition wastes containing mainly concrete
was collected. Coarse aggregate from the
demolition waste procured were evaluated for
its properties such as water absorption, density,
fineness modulus and specific gravity. All the
tests were conducted as per IS 2386. The water
absorption was found to be 4.4%, the loose
density of the recycled coarse aggregate was
found to be 1285 kg/ m3 whereas the packed
density was 1485 kg/ m3 and the fineness
modulus was 7.24.
To improve the quality of the recycled
aggregate concrete, either fly ash (10%) or
silica fume (5%) have been incorporated.
The presence of mortar is the main factor
causing the lower quality of recycled concrete
aggregates (RCA) when compared to natural
aggregates (NA). To improve the quality of RCA,
three methods namely mechanical rubbing,
heating and rubbing, and acid treatment were
tried. Acid treatment completely removes the
mortar content, but it is hazardous in nature.
Heating and rubbing treatment method
removed 60-70% adhered mortar. Hence,
heating and rubbing method is both efficient
and nonhazardous in improving the quality of
the recycled concrete aggregates.

Load vs Deflection (to determine the residual
strength)
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obtained at 12% beyond which the strength
decreased. For constant water-cement ratio 0.5,
it was noticed that there is a 23.66% strength
increment at 28 days when cement is replaced
with 12% of MBS.

Significant achievements made

A study has also been initiated on the
development of ultra high performance
geopolymer composites (UHPGPC) containing
ground granulated blast furnace slag and
silica fume as binder. UHPGPC mixes were cast
with, Potassium hydroxide (PH) and Potassium
silicate (PS) as activators, different volume
fractions of micro steel fibres (MSF) of 6mm and
13mm and without fibres. The fresh density of
the mixes was in the range of 2350-2571 kg/m3.
The flow was determined using flow table as
per ASTM C 1437-07standards. The flow value
obtained for mix without MSF was 130-135%.
The compressive strength of the cubes at one
day ranged from 60-66 MPa with MSF and 3539 Mpa without MSF. At the age of 7 and 28 day
the values were in the range of 100-125 MPa
and 75-87 MPa, 142- 196 MPa and 94-110 MPa,
respectively. The flexural strength recorded was
in the range of 10.5-13.8 MPa and 8-9.6 MPa
respectively for mixes with and without MSF.
Study has been undertaken by using Micronized
biomass silica (MBS) waste as partial replacement
material for cement. Micronized biomass silica
an agricultural waste obtained by burning rice
husk in rotary furnace at (500 – 600)o C, which
is then well ground in a jar mill to obtain a
particle size diameter of 25 µm, was used in
this study. Cement was replaced by various
percentages (0%, 4%, 8%, and 12%) of MBS to
study the influence of MBS on the properties
of cement mortar. It was observed that 25.80%
of additional water is required when 12% of
cement is replaced by MBS. The initial setting
time decreases as the MBS content increases.
The flow percent of cement mortar was 106%.
This reduced slightly when cement is replaced
by MBS. The maximum compressive strength
of the cement mortar replaced with MBS was
9   Annual Report 2012 - 2013

yy Development of concrete with Micronized bio
mass silica as replacement for Portland cement
yy Performance evaluation
aggregate concrete

of

recycled

12.0
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water absorption (%)

Concrete specimens cast with recycled aggregates

yy Development of ultra high performance
geopolymers concrete with compressive
strength (120-175MPa)

8.0

0%

6.0

25%
50%

4.0

100%

2.0
0.0
0.37

0.42

0.47
w/c ratio

0.52

0.57

Water absorption on Natural &
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NDT being conducted on
beam-column joint specimen

Cutting of the concrete slab in progress
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Duration: October 2011 – September 2014
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Smt. P.S. Ambily (Project Leader)
Shri S. Sundar Kumar
Shri G. Ramesh
Shri Bhashya Vankudothu
Dr. B.H. Bharatkumar
Shri Prabhat Ranjan Prem
Shri T. S. Krishnamoorthy
Dr. Nagesh R. Iyer

Intelligent System for Smart
Sustainable Buildings (IS3B): Phase - I
The growing demand for housing and other
buildings for various purposes either office
or public utility buildings and continuous
depletion of natural resources is making it
inevitable that energy is utilized in the most
optimal way. Green buildings provide solution
by leveraging technologies, which can not
only optimize use of energy, but also ensure
that there is no loss of energy. Considerable
research is being carried out towards realizing
green buildings which adhere to all the
green initiatives prescribed by organizations

like GRIHA, LEED, etc. Building Information
Modelling (BIM) system with intelligence can
satisfy this need in a more holistic manner
by having provisions to accommodate multidisciplinary information within an integrated/
composite model.

The Proposed System
The need of the hour is an integrated intelligent
system that can facilitate the design of smart
sustainable buildings, cater to all aspects of
a building such as aesthetic design, energy
efficiency, green features etc. including aspects
of safety and security.
The proposed IS3B system through its cognitive
capabilities is an attempt to complement a
human expert to evaluate the design solutions/
approaches in a very rational manner. Approaches
for encoding the thought process, reasoning
and the associated analysis as a framework for
problem solving will be attempted. Capabilities
will be built to enable the system to seek the
support of an expert, who can train the system
to identify and discover new knowledge
from a variety of perspectives i.e. Levels of
abstractions or granularity depending on the
goals sought to be achieved. The system thus
will be able to evaluate the design solutions/
approaches towards energy efficiency in a very

Conceptual view of the proposed system
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rational manner,which can ensure life cycle
cost benefits by about 30% reduction in energy
consumption.

Significant contributions
yy A detailed break-up of the tasks and work
flow based on the activities above have
been formulated towards achieving the
envisaged objectives.
yy An extensive review of existing tools and
software has been carried out towards
identification of existing systems that
can be used in the work related to the
development of an intelligent system for
smart sustainable buildings.
yy The requirements such as capabilities
for assessment of energy efficiency and
sustainability of buildings, interactive
features,
user-friendliness,
ease
of
integration with existing software and etc.
have been critically analyzed.
yy Based on the review, two such software
products have been identified, which can
be made use of in the developmental
work. Some of the salient features of these
products can be appropriately interfaced in
the proposed “Intelligent System for Smart
Sustainable Buildings”.
yy A state of the art review report has been
brought out which throws an insight into
the tools and technologies and other
devices that are being adopted towards
creation of smart sustainable buildings.
The capabilities of such systems and their
limitations are also discussed in detail.
Duration: October 2012 – September 2015

Team
Dr. G.S. Palani (Project Leader)
Ms. S. Vijayalakshmi (Project Coordinator)
Shri A. Sundaramoorthy
Dr. J. Rajasankar
Dr. Nagesh R. Iyer
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Risk – Based methodologies for
Inspection / Maintenance scheduling
of RCC/PSC Structural Components
Studies
towards
development
of
methodologies for prediction of long-term
performance degradation of PSC structural
components, leading to their inspection/
maintenance scheduling, are continued. Two
simply supported instrumented prestressed
concrete beams with rectangular cross section,
which were monitored for strains for 400 days
after prestress transfer at the Structural Health
Monitoring Laboratory of CSIR-SERC, are
considered. From the comparison of calculated
prestress losses with the prestress losses
estimated using the measured strain values, it is
noted that: i) the GL2000 model overestimates
the prestress losses (which is in contrast with the
earlier finding that GL2000 predicts prestress
losses closer to the field measurements for the
prestressed concrete box girder bridge), and,
ii) ACI 209R model predict results comparable
with the field measurement. The difference
in the performance of GL2000 model can be
attributed to the large variation in volume to
surface ratio for the box girder (242.4 mm) and
rectangular beams (33.3 mm).
Investigations are also taken up to study the
performance of equations for estimation of
prestress loss in different standards, viz., PCI,
AASHTO-LRFD, ACI 209R and IS 1343. The timedependent prestress losses are calculated for:
i) the post-tensioned prestressed concrete box
girder bridge of Visakhapatnam Port Trust, and,
ii) the two simply supported instrumented
prestressed concrete beams at CSIR-SERC. The
calculated prestress loss values are compared
with the prestress losses estimated based on
field/experimental observations. For both the
cases, prestress loss equations in ACI 209R are
found to predict prestress losses which are in
agreement with the prestress losses estimated
based on field/experimental observations.
From the studies carried out, it is noted that
the prediction on long-term losses and hence
camber in prestressed concrete beams using
prestress loss equations prescribed in different
standards are better than that predicted using
the considered creep and shrinkage models.

Studies on identification of the variables to be
considered in stochastic modelling of creep are
continued. The hierarchical order of influence
of variables affecting the creep compliance
has been determined by performing cluster
analysis of the creep data obtained from the
catalogue of concrete creep test data created
at CSIR-SERC. From this analysis, it is found that
that the hierarchy of the variables affecting the
concrete creep compliance are: water-cement
ratio (w/c), fine aggregate-to-total aggregate
ratio (s/a), relative humidity (h), fine aggregateto-cement ratio (s/c), total aggregate-tocoarse aggregate ratio (a/g), total aggregateto-cement ratio (a/c), volume-to-surface ratio
(v/s) and compressive strength of concrete (fc).
It is noted that B3 creep model is better than
the other creep models with respect to the
consideration of the variables influencing the
creep compliance.

The following are the significant
achievements
yy Polya urn model for condition assessment
(with respect to prestress loss) of prestressed
concrete bridge girders in a bridge stock
A Polya urn model is proposed for condition
assessment (with respect to prestress loss)
of prestressed concrete bridge girders in a
bridge stock, using data from monitoring
of strains in limited number of girders. The
proposed model takes into consideration
the value of information available, and hence
helps in informed inspection scheduling.
The use of Polya urn model relaxes the
assumption of one-step dependency in
Markov modeling.
yy Development of artificial neural network
model for prediction of concrete creep
compliance.
An artificial neural network model is
proposed for the prediction of concrete
creep compliance. The model is trained
and its performance is evaluated using the
creep test results on cylinder specimens
of normal concrete (without any retarders
or additives) available in the catalogue of
creep test results developed at CSIR-SERC.
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Comparison of prestress loss estimates using different models with those computed using the measured strain
values

The trained neural network is found to
predict the results with good accuracy
Further investigations are taken up to study
the performances of creep and shrinkage
prediction models for the computation of longterm deflections of reinforced concrete beams.
Towards this, detailed information on tests
conducted on thirty three simply supported
reinforced concrete beams, with spans varying
in the range of 2m to 7m, are collected from
literature. The concrete creep- and shrinkagestrains are computed using the B3 detailed
model, and the long-term deflections are
computed using both CEB model code and
fracture mechanics-based procedures. While
the mean value of ratio of experimental- to
predicted- long-term deflections is very close
to unity, the scatter indicates the need for
probabilistic analysis.
Duration: October 2010 – September 2013

Team
Dr. K. Balaji Rao (Project Leader till May 2012)
Dr. M.B. Anoop (Project Leader from June 2012)
Dr. P. Kamatchi
Shri. S.R. Balasubramanian
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Sustainable Construction Technologies
for Societal Development: Phase - I
CSIR has pioneered in developing technologies
for the development of the society. Innovations
and development of technologies have taken
place in the field of civil engineering to a
large extent. But these technologies have not
reached the society properly due to various
reasons such as lack of awareness, affordability,
suitability, etc. In CSIR-SERC a number of
technologies have been developed which are
useful to the society. These technologies have
to be revived with advanced materials and
alternate methods to suit the present need.
This program aims at to restore the
technology available at CSIR-SERC, evaluate
the reproducibility in the present scenario
and update the technology. Then these
technologies will be disseminated and
transferred for the benefit of the society under
CSIR800 program through various government
agencies, industries, network of engineering
colleges, etc.
Some of the technologies developed by CSIRSERC which are directly related to the benefit
of the society are given below:
yy Shallow Precast funicular shells for
construction of floors and roofs
yy Precast ferrocement service core unit
yy Ferrocement water tanks
yy Ferrocement cupboard
yy Precast ribbed unit
yy Concrete Manhole cover
yy Precast concrete light weight large panels

Structural Concrete Engineering
and Technology

Micro, Small and Medium Enterprises (MSME)
also assist the existing and prospective
entrepreneurs by providing training and
consultancy services. The technology can be
disseminated to the entrepreneurs through
MSME clusters.
Vertical Shaft Brick Kiln (VSBK) Common Facility
Centre was inaugurated at Samiyapuram on
18th October 2012. CSIR-SERC has inputs
in optimizing the design of the VSBK. The
technology used in VSBK is an energy efficient
method than the conventional kiln.
The Members of this innovation cluster under
the Special Purpose Vehicle (SPV) Sri Ganga
Seva Sangam has thanked CSIR-SERC for its
contribution in putting up this innovation
cluster and looked forward for such helps for
enhancing the quality of the bricks produced in
this cluster. They have also requested for testing
of this bricks for its properties by CSIR- SERC.
The bricks so produced in VSBK were tested for
compressive strength.
This activity will take the technology to the
benefit of the society through brick cluster of
MSME.

Duration: October 2012 – September 2015

Team
Dr. P. Sivakumar (Project Leader)
Dr. Jolly Annie Peter
Shri S.R. Balasubramanian
Dr. K.N. Lakshmikandhan
Shri. C. Jeyabal (MSME Co-ordinator)
Shri. N.G. Bhagavan (MSME)
Dr. C.K. Madheswaran (MSME)
Dr. S. Saibabu (MSME)
Shri K. Sivasubramanian (MSME)

Methods for Chartacterization of
Sustainable Materials and Damage
Evaluation of RC Structures using
Forensic Analysis
Chemical admixtures such as polycarboxylic
ether superplasticizers (PCE SP or simply
SP) and calcium nitrite inhibitors (CNI) are
increasingly used in the concrete for the
intended applications. A parametric study has
been carried out on the basic strength and
durability parameters of concrete, since the
test data on compressive strength, chloride ion
permeability, water absorption, etc. of concretes
containing PCE SP and CNI are rather limited.

Numerical modelling for forensic analysis
of concrete structures

Compression test on brick

Typical failure of bricks under compression

An attempt is made to represent the corrosion
damage in the reinforced concrete structural
element using nonlinear finite element
analysis. A beam with 0% (Control) and 10%
of corrosion is taken for study and a nonlinear
finite element analysis is carried out. For
corroded beam, the area of reinforcement is
reduced in proportion to the corrosion rate
and the yield strength is reduced based on the
expressions suggested by different researchers.
In addition to the above, Finite element model
is developed and analyzed by considering the
reduced area of reinforcement in proportion
to degree of corrosion but the yield strength is
not reduced.
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Non-Destructive Testing and Evaluation
(NDTE)
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Deduction of honeycombs and ducts
using ultrasonic pulse echo
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Ultrasonic pulse echo technique was used for
detecting the defects in concrete. Pulse echo is
also used to identify the ducts in the reinforced
concrete slab.
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Evaluation of reinforcements with Radar
Technique

Compressive strength, MPa

Compressive strengths of different OPC concretes
60

Two layers of reinforcement were determined
with radar on the simulated sand specimen
reported earlier. The figure below shows the
B-scan and the C-scans. It can be observed
that the top layer of the reinforcement is seen
clearly whereas the bottom layer is not that
clear. Similarly, for the evaluation of duct, it can
be inferred that if the reinforcement spacing
increases, the duct can be evaluated accurately
and if the spacing of the reinforcement mesh and
duct are increased, then both the reinforcement
and duct can be located effectively.
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PPC
PPC-SP
PPC-CNI
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Compressive strengths of different PPC concretes in
comparison to OPC concretes

From the studies, it is found that a good
correlation exists between finite element model
and experimental results for uncorroded. For
corroded beam, the finite element model
proposed by Duet al. (2005) matches well with
experimental values.

Studies on Impact Echo Technique
In impact-echo method, which generally uses
frequency based signal processing, the Fast
Fourier Transform (FFT) is usually used. With

C scan

D scan

Fully grouted duct
Ungrouted duct

B scan
Backwall image

Scanning image of slab portion ( B scan image of grouted steel duct)
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C scan

D scan

Fully grouted duct
Ungrouted duct

B scan

A scan

Backwall image

Scanning image of slab portion (B scan image of ungrouted steel duct)

the current day research focusing on improved
post-processing using advanced signal
processing techniques, it becomes essential
to improve the abilities of the techniques
to solve defect identification in concrete
structures. A Distilled Fourier Transform (DiFT)
has been proposed. The technique employs
improved filtering bank based enhancement
of the Fourier transform results. By employing
this technique, the important frequencies are
conserved while the lesser important frequency
contents are suppressed thus aiding in the
defect identification process.

refines the good from the unwanted frequency
contents. Thus the improved results obtained
using the DiFT technique is also shown below.

Fourier Transform result

Evaluation of two layers of reinforcement with radar
technique

The figures below shows the result obtained
using the Fourier transform. The DiFT technique

Distilled Fourier Transform result
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Based on the study related to the characterization
of the sustainable materials for use in structural
concrete, following conclusions/guidelines
were arrived:
yy The RCPT value of PPC concretes is found
to be nearly one-third to that of the
corresponding OPC concretes and the total
charge passed and gravimetric weight loss
indicate that PPC concretes performed
better in terms of corrosion resistance.
yy The U-shaped test specimen developed
for studying the corrosion resistance
performance of cracked reinforced concrete
was simple and more realistic for initiating
the flexural cracks of required width.
yy PPC concrete is found to be better in terms
of corrosion resistance even in cracked
concrete compared to the corresponding
un-cracked OPC concretes.
yy RCPT values of concretes with PCE SP are
nearly the same as that of control concretes
(OPC or PPC alone) but the reduction in
weight loss of the rebar in concrete with PCE
SP is marginally lower (6%-10%) than that
of the corresponding control concrete.

the user’s knowledge on predicting the
features from the collected images.
yy The thickness of the members can be
determined by both radar and UPE with
greater accuracy. But, the diameter of the
ducts can be determined better with UPE
technique compared to radar.
yy In the radar method, a minimum clear
spacing of 30 mm for bars of 32mm
diameter, 40 mm for 16 mm diameter bars,
50 mm for 8 mm diameter bars is essential
for detection with clarity.
yy For the radar technique, the second layer
of reinforcements (150 mm mesh) can be
located, if it is shifted from the first layer of
reinforcement (150 mm mesh) by more than
25 mm with respect to the top reinforcement.
yy The impact echo method was successful
in determining the thickness of plate
like structures with greater aspect ratio.
The honeycombs present in the concrete
can be evaluated using UPE technique
and obtained as an image in the form of
B-scans and C-scans and the error in depth
estimation is within 2 %.

yy Though the water absorption and
sorptivity values of concretes with CNI
are comparable, the RCPT values increase
substantially and are about 1.6 times that
of respective control concrete. This may be
attributed to the highly ionic nature of CNI,
which seems to induce more charge to pass
through the concrete.

yy Artificially created voids can be located
with radar and UPE with 95 % accuracy.
Voids which are of size greater than 50 mm
can be located using radar and ultrasonic
pulse echo techniques.

• From the present study and also from the
reported literature, it was observed that
RCPT may not be the appropriate test to
evaluate the durability performance of
concretes containing calcium nitrite as an
ingredient. Long term ponding tests as per
ASTM G109 are recommended to study the
effect of CNI.

yy Extensive studies are carried out for durability
characteristics of OPC and PPC concretes

The major contributions of the
completed task include:

The following guidelines on the forensic methods
for the damage evaluation of RC structures/
components are suggested

- The RCPT tests were carried out for OPC and
PPC concretes of varying parameters ( w/c
ratio, PCE and CNI) and is found to be nearly
one-third that of the corresponding OPC
concretes. Also, the total charge passed
and gravimetric weight loss indicate that
PPC concretes performed better in terms of
corrosion resistance, which would result in
extended service life.

yy The presence of PVC pipes, steel
embedment, such as boxes and plates can
be determined using radar and ultrasonic
pulse echo. But the accuracy depends upon

- PPC concrete is found to be superior in terms
of corrosion resistance even in cracked
concrete compared to the corresponding
uncracked OPC concretes.
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- The U-shaped test specimen developed
for studying the corrosion resistance
performance of cracked reinforced concrete
was simple and more realistic for initiating
the flexural cracks of required width.
yy Evaluation of durability parameters of
cracked concrete with PCE and CNI
- RCPT values of concretes with PCE based
SP are nearly the same as that of control
concretes (OPC or PPC alone) but the
reduction in weight loss of the rebar in
concrete with PCE SP is 6%-10% lower than
that of the corresponding control concrete.
- Though the water absorption and sorptivity
values of concretes with CNI are comparable,
the RCPT values increase substantially and
are about 1.6 times that of respective control
concrete. This may be attributed to the highly
ionic nature of CNI, which seems to induce
more charge to pass through the concrete.

signals. This could be used for evaluating
the influence of secondary medium on the
wave characteristics.
yy U-shaped test specimen is a simple
technology for assessment of durability
characteristics of cracked concrete. This
is a viable technique for creating crack of
required constant width.
yy RAI for impact echo studies on concrete
structures. This could be utilized for
comparativeevaluationofwavecharacteristics
when the specimen is surrounded by
secondary medium other than air.
Duration: April 2010 – March 2013
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- From the present study and also from the
reported literature, it was observed that
RCPT may not be the appropriate test to
evaluate the durability performance of
concretes containing calcium nitrite as an
ingredient. Long term ponding tests are
recommended to study the effect of CNI.

Shri K. Sivasubramanian

yy Studies on unique specimen building for
the defect identification using GPR, UPE
and IE techniques.

Dr. Nagesh R. Iyer

- The presence of reinforcements, PVC pipes,
steel embedment, such as boxes and plates
could be determined using radar and
ultrasonic pulse echo. But the accuracy in
predicting the features from the collected
images depends on the user's knowledge.
The accuracy in all the methods lies in the
range of 95 % to 100 %.

Smt. A. Kanchana Devi
Dr. K. Ramanjaneyulu
Dr. K. Ravisankar
Dr. B. H. Bharatkumar
Shri S.G.N. Murthy

Studies on Earthquake Resistant
Building Systems using Lightweight
Large Panel Prefabricates
This task had three major activities, namely,
i) Preparation of typical layouts for low and
medium rise prefabricated buildings

yy Studies on the simulated specimen to
evaluate the spacing of reinforcement.

ii) Experimental investigations on scaled and /
or prototype prefabricated buildings

- In the radar method, a minimum clear
spacing of 30 mm for bars of 32mm
diameter, 40 mm for 16 mm diameter bars,
50 mm for 8 mm diameter bars is required
for clear identification.

iii) Analytical studies using appropriate
model and formulation of guidelines for
prefabricated buildings

yy Studies on the effect of secondary medium
on the signals of impact echo.
- RAI was developed for comparing any two

A medium rise prefabricated lightweight large
panel building system was designed and
developed. The system consists of room size
wall and roof panels, which are of sandwich type
with the core made of a lightweight material
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and the outer Wythes made of self-compacting
concrete. The two Wythes are connected by
truss shaped welded wires pierced through
the core and ensures composite behavior.
Concealed reinforced concrete beams along
the periphery of the panel provide the required
structural strength. Reinforced panels of size
3000 mm x1200 mm x150 mm were tested
for static flexure. The results showed that the
equivalent ultimate load carrying capacity
of the panel is 37 kN/ m2 and the maximum
deflection of the panel observed at failure is
250 mm. It was observed that the failure of
the panel was similar to a reinforced concrete
panel with crushing of concrete in the top
compression zone and thereafter yielding
of tension steel reinforcement. Hence, the
behavior of the panel can be considered as
acceptable for use as wall and floor panels.
Based on the axial compression test on 2500
mm x 1200 mm x 150 mm reinforced panels,
the ultimate load carrying capacity was found
to be 1800 kN demonstrating the capacity to
be used as load bearing walls.

for earthquake resistant design of structures
founded on medium stiff soil is made use of
to derive the input displacement time history.
There is “no-damage” response of the structure
and the absence of any cracks or permanent
deformations of the structure was observed.
This shows that the structure has withstood the
maximum earthquake loads successfully. This
study clearly indicates that the prefabricated
light weight wall panel building can be
effectively used as seismic resistant building.
The strain observed in this building is well
within linear limits.
Based on the experimental data, reinforced
concrete panels for varying spans and loadings
can be designed. The ductility of the tested
panels was very high, and till failure stage the
damaged concrete was held in position by the
welded wire fabric and 3D wire frame work.
The welds in the 3D wire frame work started
failing sequentially only at large deformations.
Thus, the panel is an “excellent candidate” for
use in seismic areas. Besides, the self-weight
of the panel being less would ensure that less
earthquake loads is attracted, leading to an
efficient structural scheme. The panels can be
used as load bearing wall panels. However,
the wall panels need to be suitably connected
together for efficient lateral load transfer in
buildings.
The following are the special features and
advantages of the scheme proposed:

Pre-fab building systems of G+1 storey under seismic
study

A (G+1) single bay prefabricated building, with
plan area of 3550 mm x 3550 mm and storey
height of 3000mm, made with lightweight wall
and roof panels was assembled and rigidly
mounted on the 4m x 4m shake table and
subjected to realistic earthquake motions.
Spectrum compatible time history was applied
in a progressively increasing manner and the
response of the structure was studied.The design
spectra comprised of a band of frequencies
specified by the Indian code of practice IS-1893
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yy The EPS core panel offers abundant
benefits such as reduced dead weight of
the structure which economizes the design
of supporting structures including the wall
system economizes in the use of scarce
materials like Portland cement and steel.
yy The elements being light weight material,
the dead loads on the foundations can get
reduced up to 40% and therefore light and
simple foundation is sufficient.
yy The large amount of closed cavities in
the EPS renders the panel with very high
thermal performance values.
yy The panels are extremely light in weight and
are easy to handle, transport and erect.
yy The panels can be assembled at the site

Structural Concrete Engineering
and Technology

edge to edge to form an enclosure by
taking care of the joints between the wall
to wall and roof to wall.

was tested for pushover loads. The test prefab building has shown an ultimate load of
30T which corresponds to 1.5 g.

Following guidelines are evolved and
recommended for construction of pre-fab
building using light weight large wall and roofing
panels using Expanded Polystyrene (EPS).

yy Development of new / alternate light
weight prefab large panels for wall and
roofing with Expanded Polystyrene (EPS).

yy RCC band of size 150 mm x 150 mm using 4
Nos. of 12 mm dia. steel bars to be provided
around the doors and windows openings
to prevent cracking at openings.
yy The ribs to be cast along with the panels
using staggered way such that proper
jointing can be achieved between the
panels.
yy It is recommended to use geo-polymer
concrete for joints between panels such
that strength could be achieved in short
duration. It does not require water curing
for longer period.
yy RCC ribs to be provided at every one meter
for better load carrying capacity.
yy Self-compacting concrete can be used for
making Wythes on either side of the EPS
Panels.
The major contributions of the completed task
are as follows:
yy Sandwich techniques are implemented
in developing light weight panels using
Expanded Polystyrene (EPS).

yy Development of jointing scheme for
connecting the pre-fab large wall and roof
panels using geo-polymer concrete.
yy Guidelines for design and construction
building with pre-fab large wall and roof
panels.
yy Technology on Lightweight Prefabricated
Seismic Resistant Building System using EPS
was transferred to M/s. Synergy Thrisligton,
Mohali Chandigarh for commercial
applications.
Duration: April 2010 – March 2013

Team
Dr. J. Prabakar (Project Leader)
Dr. (Ms.) Jolly Annie Peter
Shri T.S. Krishnamoorthy
Dr. K. Muthumani
Shri C. Jeyabal
Shri G.V. Rama Rao
Ms. S. Chitra Ganapathi
Dr. Nagesh R. Iyer

yy The panels are tested for flexural and axial
compression. Based on the results, a large
wall and roof panels are designed and
developed with the provisions for door and
window opening.
yy Pre-fab building systems of G+1 storey are
designed using large light weight wall and
roof panels to study the seismic effect. In
order to check the seismic capacity of the
structure over an MCE level of Zone V, the
structure was subjected to 0.5 g of IS code
and 0.5 g with high frequency seismic input.
No-damage or no cracks or no permanent
deformations were observed.
yy In order to assess the non-linear behavior
of Pre-fab building systems of G+1 storey
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Damage Diagnostic Strategies using
Distributed Wireless Smart Sensors
(Motes) for Sustainable SHM
Civil engineering systems, typically, are very
large and complicated, and the measurement
of the input forces can be an arduous task (e.g.,
wind load). Outputs on the other hand can
be measured relatively easily. Furthermore,
for many structures, using forced vibration to
induce response for damage detection may be
forbidden (due to concern of the owner(s) or
structural damage likely to result). On the other
hand, responses due to ambient vibration may
be sufficient to assess the structural health.
In view of the absence of unique solutions,
extracting the damage sensitive parameters
of an unknown system with no knowledge of
inputs is a difficult mathematical problem and
also very challenging. Keeping this in view
investigations are being carried out to develop
output only damage diagnostic methods.
Extensive review on these classes of methods
is being carried out to investigate the strength
and weakness of each of these methods,
robustness with respect to instrumentation
noises, etc.
One of the possible strategies for remote
health monitoring using wireless smart sensor

networks is centralized processing, while
the other two strategies are independent
processing and hierarchical processing. It is
proposed to use the first strategy in the present
work.

Significant Contributions made
A damage detection method based on
subspace identification concepts and statistical
process techniques is developed and validated
with ASCE benchmark problems.
yy A hybrid algorithm is being developed by
combing good features of mean square
error and PCA based algorithm to devise
fast and accurate fault detection, isolation
and correction algorithm.
yy A novel damage diagnostic technique
combining kernel Principal component
analysis with Fisher discriminate analysis is
developed.
yy An alternative sensor fault
detection
algorithm is developed by combining PCA
based sensor fault detection scheme with a
newly proposed quantum swarm intelligence
method with dynamic reconfigurability.
yy The toolbox consisting of several output
only modal identification techniques like
eigen value realization algorithm (ERA),
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An Innovative Distributed Sustainable
SHM Scheme using Smart Wireless
Sensors Networks
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Damage detection of ASCE benchmark problem using
Null subspace analysis

Ibrahim time domain method (ITD), Least
square complex exponential (LSCE),
Stochastic subspace identification (SSI)
techniques and the frequency domain
techniques
like
frequency
domain
decomposition technique (FDD), enhanced
frequency domain decomposition (EFDD)
technique and Frequency Spatial domain
decomposition technique etc is validated.
yy A toolbox for sensor validation which
includes sensor fault identification, isolation
and correction.
Duration: October 2010 – September 2013

Team
Dr. A. Rama Mohan Rao (Project Leader)
Smt. K. Lakshmi
Dr. N. Gopalakrishnan
Dr. Nagesh R. Iyer
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Though the smart wireless sensor technology
has been rapidly improving, there still remain
serious limitations in hardware, software, and
energy supply technology. Hardware issues to
be improved may be wireless communication
range, data transmission rate, and high
frequency sampling capability. However, it
is expected that hardware problems may be
solved relatively fast owing to the speedy
advance of electronics technology. Software
technology for the full utilization of the
hardware and for the complete assessment of
structural health has been progressing slower
than the hardware technology.
In this project, a comprehensive distributed
software technology based on Imotes and Tiny
OS environment for sustainable SHM using
smart sensor networks is developed. The main
contributions include development of various
distributed strategies for damage diagnostics
and decentralization schemes for Structural
Health Monitoring. Since the structural health
monitoring schemes are heavily based on the
measurement data recorded during a long
period, the sensor faults if goes undetected,
may misrepresent as a structural fault. Hence we
need to thoroughly investigate the long-term
reliability, robustness, and calibration of these
sensors, and develop robust algorithms that can
provide a reliable damage detection capability
even under malfunction of some sensing nodes
of the global SHM system. As a part of the
research work, a sensor fault diagnostic scheme
based on AR-ARX models is developed.

Significant Contributions
yy Development of a damage detection
technique based on combined time series
models.
yy Development of damage Quantification
technique using Time series and
Metaheuristic algorithm.
yy Development of Sensor fault detection
technique using time series.

Probability Density Function
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Evaluation & Forensic analysis
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yy Ultrasonic sensors (Normal /Angle mode)
and Ultrasonic wave generator has been
procured and Installed in Lab
yy Interfacing and testing of Ultrasonic
Sensor
yy Studies carried out on the development of
algorithm for damage detection
yy Experimental studies carried out based on
the developed algorithm using contact
type ultrasonic sensors

Recordings of
Sensor no.1
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Instance of sensor fault over the time of sensor No.1

This is an Empower Project carried out by
Smt. K. Lakshmi, Scientist from September 2010
to August 2012.

Novel Scheme for Damage Detection
in Railway Tracks for Accident
Prevention
Conventional rail defect detection systems use
contact type sensors for detecting the defects
in the rail in which the inspection rate is lower.
Development of non contact ultrasonics is in
the primitive stages. Hence in this project focus
was made towards implementing non contact
type ultrasonic sensors for detecting any
defects in the rail. Algorithm was developed
for identifying the defects in the rail using
ultrasonic sensors.

Significant contributions made
yy Review of available methodologies for
damage detection in railway tracks

Experimental studies using non-contact type
ultrasonic sensors

yy Non contact type ultrasonic sensors have
been procured and performance of these
sensors have been evaluated
yy Studies carried out on the generation of
ultrasonic waves using external sources
yy Fabrication of special fixtures for holding
the ultrasonic probes
yy Explored the possibility of using suitable
external sources for generation of ultrasonic
waves
This is an Empower Project carried out by
Shri B. Arun Sundaram, Scientist from
September 2010 to August 2012.

Development of Real-time Continuous
Remote Health Monitoring (RHM)
System Employing Smart Sensors and
Wireless Sensor Networks
Corrosion of steels and rebars in concrete
structures often causes the failure of civil
infrastructure. Thus, it is very important to
develop effective corrosion sensing technology.
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Assessing the corrosion condition of rebar is
not simple because they are buried in concrete.
Studies on corrosion monitoring of steel rebar
embedded in concrete structure based on Fiber
Bragg Grating (FBG) sensors have been taken
up. In this connection, a new methodology
using FBG sensors is designed for monitoring
the corrosion of steel embedded in concrete
structures.

Conventional
Accelerometer

Imote2 Wireless
Sensor

Significant Contributions
yy State of the art report on “Remote Health
Monitoring system using Smart Sensors
and Wireless Sensor Networks” was brought
out.
yy Performance evaluation of packaged Fiber
Bragg Grating (FBG) sensors for surface
mounting (weldable type)
yy Studies on corrosion monitoring of steel
rebar embedded in concrete structures
using FBG sensor
yy Development of software for data
acquisition and processing for wireless
sensors
yy Studies carried out on Imote2 and
Waspmote wireless sensor

Displacement Transducer
Various sensors instrumented in the beam
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yy Development of COM PORT terminal
software for data acquisition using Visual
Studio programming for wireless sensors
yy Development

of

software

for

data
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acquisition, data storage and processing
for WASPMOTE wireless sensor
Duration: October 2011 – September 2014

Team
Dr. S. Parivallal (Project Leader)
Shri K. Kesavan
Shri B. Arun Sundaram
Shri A. K. Farvaze Ahmed
Shri Vimal Mohan (From 15 Nov. 2012)
Shri S. G. N. Murthy
Shri R. Srinivasan (Upto 27 Aug. 2012)
Dr. K. Ravisankar

Self-Sensing Structural Health
Monitoring of Concrete Bridges
The application of the electro mechanical
impedance method to detect the presence
of damage and monitor its progression in
concrete structures is investigated using finite
element analysis. The piezo electric ceramic
(PZT ) patch bonded to concrete structures
serves as both an actuator and a sensor in high
frequency. A concrete beam specimen having
the dimensions of 500×100×100 mm, have been
considered for the analysis. An eight noded
3-D coupled-field solid element that has a
three-dimensional magnetic, thermal, electric,
piezoelectric, and structural field capability
is used for the model. It has been observed
that with the increase in crack depth, there is
an increase in the value of phase difference.
Figure shows the variation of first principal
stress along the direction of applied voltage
with respect to various potential differences.
Damage prognosis due to fatigue has been
carried out during microcracking level and
up to yielding stage of steel reinforcement on
reinforced concrete beams. Monotonic load is
applied for inducing the cracks at different load
levels and subsequently cyclic load is applied
on the cracked beam for evaluating the fatigue
behavior under different damaged conditions.
Monotonic load is applied up to 50 kN, 90 kN,
125 kN and 213 kN till the strain in reinforcing bar
reaches up to yield point. Effect of fatigue load

cycles applied at different load levels are studied
on the ultimate load behavior of the RC beam.
Numerical and experimental investigations for
both static and vibration loading are carried out
on the FRP composite ferrocement sandwich
slab panels. The validated numerical model is
used for further modelling of sandwich panel
with validated constitutive material relations.
The results of the numerical modelling showed
that, there is an increase in frequency in the range
of 20% to 30% for various vibration modes for
FRP composite slab sheets as sandwich material.
The stiffness is also found to be increased by 50%
to 70% for FRP composite sandwich slab. The
increase in frequencies and further increase in
stiffness shows that there is an improvement in
the performance of GFRP sandwich ferrocement
slabs. Figure below shows the load-displacement
behavior of ferrocement slabs, and FRP
sandwiched ferrocement slabs which shows the
improvement in the load carrying capacity. The
sandwich slab failed in ductile by disintegration
of the composite layer as compared to brittle
failure of the ferrocement slab.

Initial and final cracking from the numerical model of
composite slab

Comparative load-displacement behavior of ferrocement and sandwich slab
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Impact factor from different codes

Variation in impact factor with span length from Euro
code

Variation of impact factor with span length from
Indian Railway code

Duration: April 2012 – March 2015

Team
Dr. V. Srinivas (Project Leader)
Shri K. Saravana Kumar
Dr. S. Saibabu
Shri Nawal Kishor Banjara
Dr. Nagesh R. Iyer
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Analytical and Experimental Studies
on GFRP-Steel Hybrid Towers
Experimental and analytical studies on GFRP
structural members such as 90o angles, 60o
angles, square hollow sections and circular
hollow sections were conducted. Coupon
tests were conducted to predict the material
properties like maximum tensile stress and
young’s modulus of elasticity. The behavior of
hybrid joints, tension members, compression
members and members connected through
single flange were studied. Sub-structural level
studies were conducted on X and K braced
panels. Structural level studies were conducted
on hybrid roof top tower. The modulus of
elasticity and the maximum tensile stress of
GFRP material varies between 18 to 30 GPa
and 290 to 350 MPa depending upon the fiber
content. The joint strength can be increased
by provision of plate washers. Bearing and net
section fracture type failures were generally
observed depending on the member widthto-hole-diameter ratio (w/d). Specimens with
large w/d ratio and large edge distances failed
in bearing. Specimens with small w/d ratio
(relatively narrow width) failed by net tension
failure regardless of the edge distance. Angle
sections tested with minimum bolt diameter
and maximum number of bolts arranged in
more than one gauge line resulted in maximum
strength. The tensile capacity of angle section
increases with the increased number of bolts
and decreases with the increased bolt diameter.
The maximum tensile capacity observed in
tests for angles connected by both the flanges
is equivalent to 81% and 64% of net section
capacity according to IS: 800 and IS:802 codal
provisions respectively. The maximum tensile
capacity of angles connected by single flange is
only 40 to 55% of net section capacity according
to IS: 802 codal provisions. The flexural radius
of gyration is 20 to 30% higher for 60o angle
sections as compared to conventional 90o
angles. For a given 60o angle cross-section and
length, as the width to thickness ratio increases,
the compression capacity reduces significantly.
The failure load increases nearly 3 to 4 folds
when the width to thickness ratio is decreased
from 20 to 13.3. Based on these studies the
following guidelines are recommended.

Based on the studies conducted
following design guidelines are
suggested:
yy It is recommended to provide a minimum
edge and pitch distances of 4d for GFRP
tension and compression members.
yy To achieve maximum joint capacity, it is
recommended to use more number of
smaller diameter bolts compared to higher
diameter bolts.
yy GFRP angle sections as compression
members shall be designed for torsional
flexural buckling if the slenderness ration is
above 50.
yy Specimen with slenderness ratio less than
50, the connections shall be designed to
prevent local crushing of the GFRP material
between the bolts.
yy Based on the experimental studies
conducted on angle sections subjected
to compression, it is recommended that
the maximum compressive stress can be
considered as 120 to 160 MPa depending
on the flange width to thickness ratio.
yy From the compression tests conducted on
circular hollow sections, it is recommended
that the maximum compressive stress can
be considered as 150 to 190 MPa depending
upon diameter to thickness ratio.
yy In square hollow sections the maximum
compressive stress can be considered as
250 to 270MPa depending on the face
width to thickness ratio.
yy Based on the analytical studies it is
recommended that for the design of GFRP
60o angle sections, equivalent radius of
gyration governing the torsional flexural
buckling shall be used.
yy Buckling resistance for GFRP 60º angle
sections with width to thickness ratio
greater than 15 is significantly less, since
the failure is governed by torsional-flexural
buckling and for a given sectional size
and length, the torsional-flexural radius
of gyration increases with increase in
thickness. Hence, GFRP 60o angle sections
with width to thickness ratio greater than
15 are not recommended.

CSIR - SERC, Chennai    28

Transmission Line Towers, Metal Structure
behavior & Fatigue and Fracture

Failure modes of GFRP 180x180x10,200x200x10 and
200x200x15 mm angles

View of Failed compression and tension legs at stub
level

Test Set-up and test assembly for simulation of
bracing end connections

Load vs Lateral displacement behavior of 180x180x10 mm angle: 1500 mm and 1110 mm long specimens

Load vs Axial displacement behavior of 180x180x10 and 200x200x10 mm angles
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yy The compression capacity of bracing
member connected by single flange can
be considered as 70 to 80% capacity of the
member connected on both the flanges.
yy The connected and unconnected flanges
of angle bracing members are subjected to
stress variation of 25 to 30%.
yy The provision of secondary bracing
members modify the buckling mode and
enhance the structure strength.
Duration: October 2010 – September 2013

Team
Dr. N. Prasad Rao (Project Leader)
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Shri R.P. Rokade
Dr. S.J. Mohan
Shri R. Balagopal

Studies on Fatigue and Fracture
Behaviour of Materials and
Components of Sustainable Structures
Following are the major activities of the above
task
• Static and fatigue studies on concrete
beams reinforced with GFRP bars
• Fatigue crack growth studies on special
stainless steels
• Studies on fatigue crack opening force
using compliance approach

Static and fatigue studies on concrete
beams reinforced with GFRP bars
In connection with the objective related to
studies on special and sustainable materials and
components, experimental investigations on
static and fatigue behavior of concrete beams
reinforced with Glass Fibre Reinforced Plastic
(GFRP) bars and comparison of the results of the
same with that of concrete beams reinforced
with Thermo Mechanically Treated (TMT) bars
have been taken up. In this connection, tension
tests were carried out at room temperature on

three numbers of 10 mm diameter TMT bars as
per IS 1786 - 2008: “High Strength Deformed
Steel Bars and Wires for Concrete Reinforcement
- Specification”. The overall length and gauge
length of the specimens were 500 mm and
350 mm respectively. The tensile tests were
conducted using a ±250 kN capacity servohydraulic UTM under displacement control. The
yield and ultimate tensile strengths were 590
MPa and 670 MPa respectively. The percentage
of elongation and Young’s modulus were 12.8
and 190 GPa.
Tension tests were also carried out on 10
mm diameter GFRP bars. The GFRP bars need
special gripping arrangement for carrying out
tension tests. If a GFRP bar is loaded using
traditional wedge-shaped frictional grips, the
combination of high compressive stresses and
mechanical serrations of the wedge surfaces
will lead to premature failure of the bar in the
grip zone. Hence, ASTM D 3916 - 08: “Standard
Test Methods for Tensile Properties of
Pultruded Glass-Fiber-Reinforced Plastic Rod”
recommends special gripping arrangement and
the same were followed for carrying out tension
tests. The overall length and gauge length
of the specimens were 500 mm and 350 mm
respectively. The tensile tests were conducted
using a ±250 kN capacity servo-hydraulic UTM
under displacement control. The ultimate
tensile strength was 641 MPa. The average
maximum strain and modulus of elasticity were
9000  and 44 GPa respectively.
Fifteen concrete beams of dimensions 1500
mm x 200 mm x 100 mm were cast. Out of the
fifteen concrete beams, three concrete beams
were reinforced with two numbers of 10 mm
diameter TMT bars as main reinforcement
and hanger bars, twelve concrete beams
were reinforced with two numbers of 10 mm
diameter GFRP bars as main reinforcement and
hanger bars. Stirrups of 8 mm diameter TMT
bars were provided for all the concrete beams
at a spacing of 130 mm centre to centre. The
reinforcing bars in the concrete beams were
instrumented with foil type linear strain gauges
of 2 mm gauge length at five locations. The
strain gauges were confined with special type
of protective coating material to avoid possible
damage during casting. In addition to concrete

CSIR - SERC, Chennai    30

Transmission Line Towers, Metal Structure
behavior & Fatigue and Fracture

beams, concrete cubes, prisms and cylinders
were also cast, to determine the compressive
strength, flexural strength and split tensile
strength of the concrete. The concrete beams
and the controlled specimens were kept in a
water tank and cured for 28 days. The values
of compressive strength of the concrete at 7
days and 28 days were 25.8MPa and 32.2MPa
respectively. The corresponding flexural
strength values were 5.3MPa and 6.0MPa. The
split tensile strength of concrete at 28 days was
3.3MPa.
Static tests were conducted on three numbers
of concrete beams reinforced with 10 mm
diameter TMT bars and three numbers of
concrete beams reinforced with 10 mm
diameter GFRP bars. Static monotonic load
was applied on the specimens using a ±100kN
capacity servo hydraulic actuator. The beams
were tested under four point bending with
inner and outer spans of 450 mm and 1350
mm respectively. The rate of loading was 0.04
mm/sec. The crack initiation load values were
22kN, 18kN, and 20kN for the concrete beams
reinforced with TMT bars, and 12kN, 12kN
and 10kN for the concrete beams reinforced
with GFRP bars. The ultimate load values were
72.0kN, 58.3kN, 57.0kN, 63.4kN, 59.2kN and
55.0kN for the concrete beams reinforced with
TMT bars and GFRP bars respectively. Crack
initiation was observed in concrete beams
with TMT bars at an average applied load of
20kN, whereas cracks initiated in concrete
beams with GFRP bars at an early stage of
11.3kN. The increase in ultimate load carrying
capacity of concrete beams with TMT bars was
7.16 % when compared with GFRP beams.
The average deflection of the concrete beams
reinforced with GFRP bars at a load of 55kN
(minimum failure load among the three beams)
was 18.2mm and the average deflection for
concrete beams reinforced with TMT bars at
the same load (55kN) was 8.7mm.
Several cracks were observed in TMT beams.
Very few cracks were observed in GFRP
reinforced concrete beams and the crack
widths were higher compared with those in
concrete beams reinforced with TMT bars. The
crack pattern and failure pattern in GFRP beams
was distinctly diverse from the crack pattern
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and failure pattern of conventionally reinforced
beams. The concrete beams reinforced with
TMT bars failed by crushing of concrete whereas
the concrete beams reinforced with GFRP bars
failed by sudden failure of bars. The sudden
failure in the case of GFRP beams was due to
snapping of bars which is highly undesirable in
the design of reinforced concrete structures.
Fatigue tests were conducted on nine numbers
of concrete beams reinforced with 10 mm
diameter GFRP bars. The fatigue load was
decided based on average ultimate capacity
of three concrete beams reinforced with GRFP
bars tested under static loading. The load range
was fixed in such way that the maximum cyclic
load corresponded to 40%, 50%, 60% and 70%
of the average ultimate static load capacity of
the three GFRP beams. The corresponding load
range values were 21.6 kN, 27.0 kN, 32.0 kN and
37.8 kN. The load ratio was 0.1. Out of the nine
concrete beams, two were tested at 40%, three
at 50%, two at 60% and the remaining two at
70% of the ultimate static load capacity of the
GFRP beams. The beams were tested under
four point bending with inner and outer spans
of 450 mm and 1350 mm respectively. Fatigue
load was applied on the specimens using a
±100 kN capacity servo hydraulic fatigue rated
actuator. Three major cracks were observed at
loading points and center of the beam in all the
beams at mean load. The crack propagation
was monitored and crack width was measured
using a digital video microscope. The average
number of cycles for failure of the GFRP beams
at load ranges of 21.6 kN, 27.0 kN, 32.0 kN
and 37.8 kN were 5708, 3224, 1286 and 293
respectively. The maximum crack width values
observed were 2.98 mm, 2.34 mm, 3.28 mm and
2.86 mm for the corresponding load ranges.

Fatigue crack growth studies on SA 403
Type 304LN stainless steel
Fatigue Crack Growth (FCG) studies were
carried out on three numbers (FCG-10-4,
FCG-10-5 and FCG-10-6) of Compact Tension,
C(T), specimens made of SA403 Type 304LN
stainless steel to determine the FCG constants.
The C(T) specimens had chevron-shaped
notch. The length, width and thickness of the
specimens were 105.6 mm, 110 mm and 10
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mm respectively. ASTM E 399-09 and ASTM E
647-08 Standards were followed in preparing
the test specimens and carrying out the fatigue
experiments. Constant amplitude fatigue load
was applied on the specimens using a ±250 kN
capacity fatigue rated UTM. The test frequency
for all the specimens was maintained in the
range of 10 - 15 Hz and the stress ratio was 0.5.
The maximum and minimum load values were
22 kN and 11 kN for specimen FCG-10-4, 19
kN and 9.5 kN for specimen FCG-10-5 and 16
kN and 8 kN for specimen FCG-10-6. The load
values were fixed in such way that most part of
the test specimen was under elastic condition.
Fatigue crack length was observed and images
of surface crack length were recorded at
regular intervals of fatigue cycles using a video
microscope. The number of cycles for crack
initiation was 70000, 80000 and 120000 for the
specimens FCG-10-4, FCG-10-5 and FCF-10-6
respectively. The FCG tests were continued till
the crack length in these specimens reached
44.2 mm, 38.4 mm and 46.6 mm and the
corresponding number of cycles were 478750,
639000 and 1531458 respectively. Using Paris
law, based on the results of three tests, the
average C and m values were found to be
5×10-13 and 3.7. These constants will be useful
in predicting crack growth in components
made out of this material.

load was applied on the specimens using a
±250 kN capacity servo-hydraulic fatigue rated
UTM. The test frequency for the specimens
was maintained in the range of 0.2 Hz to 5 Hz
and the load ratio was 0.1. Out of the four C(T)
specimens, two specimens (FCG6-1 and FCG6-3)
were subjected to maximum and minimum load
values of 12 kN and 1.2 kN respectively and the
remaining two specimens (FCG6-2 and FCG6-4)
were subjected to maximum and minimum
load values of 9 kN and 0.9 kN respectively. The
load values were fixed in such a way that most
part of the test specimens would be under
elastic condition, satisfying the elastic check
condition given in ASTM specifications.

Moment-rotation curve of specimens

Fatigue crack growth studies on SA312
Type 304LN stainless steel
Fatigue Crack Growth (FCG) studies were carried
out on four numbers of Compact Tension, C(T),
specimens, made of SA 312 Type 304LN stainless
steel. The test specimens were fabricated from
a straight pipe of 168 mm nominal OD and 14
mm wall thickness. Initially, pipe to a length
of 600 mm was cut from a straight pipe using
hydraulic power hack saw. The C(T) specimens
were fabricated from this cut portion along the
length direction using Plasma Arc (PA) cutting
and machining. ASTM E 647 - 11: “Standard
Test Method for Measurement of Fatigue Crack
Growth Rates” was followed in preparing the
test specimens and carrying out the fatigue
experiments. The length, width and thickness
of the specimens were 62.5 mm, 60 mm and 6
mm respectively. Constant amplitude fatigue

Beam local buckling
Failure of connection in the form of
beam local buckling

Fatigue crack growth was observed and images
of surface crack length were recorded at
regular intervals of fatigue cycles using a video
microscope. The values of number of cycles
for crack initiation were 10000, 20000, 6000
and 13000 for the specimens FCG6-1, FCG6-2,
FCG6-3 and FCG6-4 respectively. The FCG tests
were continued till the crack length in these
specimens reached 26.7 mm, 36.1 mm, 28.5
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mm and 34.4 mm and the corresponding values
of number of cycles were 29750, 69203, 26028
and 62043 respectively. Using Paris law, based
on the results of four specimens, the average
values of fatigue crack growth constants C and
m obtained by best fit of FCG data were 4 x 10-11
and 3.1 respectively.

Team
Shri P. Gandhi (Project Leader)
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Dr. S. Vishnuvardhan
Shri M. Saravanan
Dr. G. Raghava

Studies on fatigue crack opening force
using compliance approach
Fatigue Crack Growth (FCG) studies were carried
out on a Compact Tension, C(T), specimen
made of SA 333 Gr. 6 steel to estimate the crack
opening force using compliance approach. The
C(T) specimens had chevron-shaped notch.
The length, width and thickness of all the
specimens were 105.6 mm, 110 mm and 10
mm respectively. ASTM E 399-09 and ASTM E
647-08 Standards were followed in preparing
the test specimens and carrying out the fatigue
experiments. Constant amplitude fatigue load
was applied on the specimen using a ±250 kN
capacity fatigue rated UTM. The test frequency
was maintained in the range of 5 Hz to 15
Hz and the load ratio was 0.5. The maximum
and minimum load values were 18 kN and 9
kN respectively. The load values were fixed in
such way that most part of the test specimen
was under elastic condition. Crack growth was
observed and images of surface crack length
were recorded at regular intervals of fatigue
cycles using a video microscope. The number
of cycles for crack initiation was 110000. The
FCG test was continued till the crack length
became 56.6 mm. The corresponding number
of cycles was 850795. Based on analysis of the
crack growth data, using Paris law, the values
of C and m were found to be 2.0×10-12 and
3.3 respectively. These values will be useful
in predicting the crack growth behavior in
components made out of this material. The
ASTM compliance offset method was used
for obtaining fatigue crack opening force at
different loading cycles. The fatigue crack
opening force was calculated at every 3 mm
increment of crack length. The fatigue crack
opening force, at the end of fatigue test,
reduced to an extent of 29.8 per cent from the
initial value.
Duration: April 2010 – September 2013
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Studies on Steel Building
Components and Connections under
Environmental and Cyclic Loads
Steel tubular members are widely used due to
inherent durability and ease of erection and
construction. With the increasing use of steel
members, in severe environmental conditions,
the associated corrosion has become a serious
issue. In order to address the corrosion effect
on strength aspects of member/sections/
joints, experimental and numerical studies
have been conducted. The studies dealt with
the following:

Experimental investigations on strength
aspects of uncorroded and heated
tubular joints under axial compression
In order to address the corrosion effect on axial
strength and behavior of tubular built-up joints,
experimental studies have been taken up. In
the present study, three hollow uncorroded
steel tubular built-up joints made out of 65 NB
(light) and 80 NB (medium) tubes each of length
735 mm are studied. Both ends of the sections
are welded with 200 mm diameter flange plate
of thickness 15 mm. The joints are established
with 8 numbers of 5.6 grade bolts of 16 mm
diameter. The specimens, normally used as leg
member of telecommunication towers are cut
from commercially available mild steel tubular
sections. The average measured thickness of
80NB and 65NB sections are found to be 3.8
and 3.2 mm respectively. The specimens are
subjected to static axial compression under
displacement controlled by a hydraulically
operated compression testing machine of
2500kN capacity. The specimens are placed in
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such a way that the 80NB tube represents the
bottom lower portion of the tower. They are
instrumented with nine strain gauges at the
joint region in top of 80 NB tube and bottom
of 65 NB tube. Also, they are instrumented with
three LVDTs, namely, one at top of the specimen
and other two are placed laterally at mid-height
of the specimen orthogonal to each other. From
the experiments, it is found that the average
ultimate load of the specimens is about 228
kN and the corresponding axial displacement
is about 4 mm. The loading is continued till
attaining the lateral displacement of about 25
mm. The specimens failed by flexural buckling
at mid-height. It is also observed that local
buckling in the compression side occurs in the
form of rings after attaining the ultimate load
near the joint region as well as the bottom of the
80NB tube. The type of buckling to which a tube
is susceptible depends on both slenderness
ratio and the ratio of diameter to thickness. The
strain at the ultimate load is ranging from 4000
to 5000 micro strain. The plastic strain value is
of about 40000 micro strain. With these details,
load vs axial displacement and load vs strain
are plotted. Work towards development of FE
model of the above tubular joints is in progress.
Fixed-fixed boundary condition is applied to
the model. The results of the FE model will be
corroborated with the experimental results.
The studies on the behavior and strength of
tubular joints under elevated temperature
condition have been taken up. For this purpose,
a small portion of 80NB tube nearer to the
joint with a strip length of 250 mm is heated
to a temperature of 1000oC within 45 minutes
duration by passing current through 3.5 kW
ceramic heating pad. Glass wool is used as
insulator to prevent dissipation of heat to
surrounding atmosphere. The temperature
variation across the section is measured with
pyrometer. Thermo imager camera is also used
to measure temperature gradient across the
section. The heated specimen is cooled by
exposing to natural environment. The specimens
are subjected to static axial compression under
displacement control in 2500kN UTM. The
specimen is instrumented with nine strain gauges
and three LVDTs similar to that of the non-heated
specimen. It is observed that the change in
stiffness is due to formation of diamond buckling

near the joint region (i.e. at the heated portion)
of the 80NB tube. Finally, the specimen failed
due to flexural buckling at mid-height. The work
towards characterization studies for mechanical
properties and chemical composition including
phase transition is in progress.

Moment-rotation behaviour of coldformed steel self-drilling screw beamcolumn connections
In order to verify the codal equations for
evaluating the capacity of self-drilling screw
joints, experimental studies on single-shear lap
connections have been carried out. The studies
have been conducted on connection between
the three different plate thicknesses (3, 2.5 and
2mm). In each specimen, the thicker plate is
taken as 3 mm, which is screwed with either
2.5 or 2 mm sheet except the last specimen,
which has combination of 2.5 and 2 mm thick
sheets. Each specimen is instrumented with
strain gauges, which are pasted at critical
locations of bearing and net section rupture.
The experiments have been conducted on
250 kN UTM under displacement control mode
at a constant rate of 1 mm/min until specimen
failure. The thicker plate is fixed in position and
the thinner plate is positioned with moving
head of the UTM. The load, displacement and
strain values are recorded automatically by
using data acquisition system.
The specimen with 3 and 2 mm plates failed
by bearing-tilting mode. The average ultimate
capacity of this group of specimens is about
9.7 kN and the corresponding displacement
is about 5 mm. In this specimen, the applied
load is resisted through bearing action of thin
plate. Initially the screw got tilted and then
bearing action took place. This mode is clearly
indicated through strain near the screw point.
The maximum displacement of this specimen
is about 10 mm. The specimen with 3 and 2.5
mm plates failed by shearing of screw. Initially,
the load is resisted by bearing and tilting mode.
The bearing capacity of 2.5 mm thick plate is
higher compared to that of 2 mm plate. Hence,
the screws failed by shearing at the ultimate
load. The ultimate load and displacement of the
specimen are 11.5 kN and 5 mm respectively.
The strain in thin plate is about 15000 micro
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strain, whereas the strain in the thicker plate
is about 7500 micro strain. The maximum
displacement of this specimen is about 7 mm
due to screw shear. The specimen 2.5 and 2 mm
failed by bearing-tilting mode. The ultimate
load and corresponding displacement are
9 kN and 10 mm respectively. Here also, the
strain in the thinner plate is about 15000 micro
strains, whereas the strain in other gauge is
much lesser. The load is resisted by bearing/
tilting and shearing of screw. Based on these
studies for single screw combination, it can be
concluded that (i) as the thickness reduces, the
load is resisted by bearing and tilting and (ii)
as the thickness increases, the ductility reduces
due to screw shearing.
The ultimate capacity of each specimen has
been calculated analytically as per IS: 801-draft
code. It is found that the values closely match
with the respective experimental results.
Subsequently, the connection between beam
and column has been designed as per IS: 801draft code. Based on the number of screws,
the size of gusset plate has been determined.
From the earlier experimental and analytical
studies on beam-column connections by using
double cantilever model, it is found that double
cantilever model does not represent the true
connection behaviour due to beam twisting.
Hence, a full scale exterior beam-column
connection has been studied experimentally to
understand the behaviour and failure modes.
Lipped channel cross-section is chosen for
beam and column. The cross-sectional details
of beam and column are 200 mm depth, 150
mm width of flange and 50 mm lip depth. The
thickness of cross-section is 2 mm. The total
height of the column is taken as 3000 mm,
which is 1500 mm in height from the beam
and column intersection to the point of contraflexure on either side. The beam length is taken
as 1700 mm based on the available experimental
facility. The either ends of the column is hinged
and the beam is attached to the actuator. The
portion of the beam, where the actuator is
connected and the hinge points of the columns
are locally stiffened by using thick plates to
avoid local failures due to stress concentration.
Later, the beam vertical deflection is applied
on the beam. The specimen is instrumented
with strain gauges and LVDTs at appropriate
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locations. The load is applied at the beam under
displacement control mode.

FE analysis

Experimental
Failure modes of specimen FS06-TA09

Effect of guage distance and thickness on the behav
ior of T-stubs
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double cantilever model. With the assurance
that the instability problems are eliminated,
except the gusset buckling, it is decided to
study the behaviour by using full scale models.
The work towards preparation of full scale
specimens is under progress.
Duration: October 2011 – September 2014
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Moment-rotation behavior of laterally restrained
specimens
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Lateral slip in FE model

Dr. Nagesh R. Iyer

Lateral slip in experiment

Lateral slip of the beam due to gusset buckling

It is found that the ultimate moment capacity
of the connection is about 10.5 kNm against
the moment capacity of beam of about 12
kNm. The rotation at the ultimate load is 0.016
radians. The strain in beam on the compression
and tension flange of the beam, remains linear
till 50% of its moment capacity. The strain
value of the gusset plate is 11500 and 17200
micro strain at tension and compression
side respectively. The specimen failed due to
gusset plate buckling, leading to dropping
of load. After the gusset plate buckling, the
beam slips laterally in the direction of gusset
buckling. Initially, it is observed that double
curvature bending occurs in the column. It has
not deformed further due to gusset buckling.
It is also ascertained that the specimen never
showed instability problems, such as twisting
of beam and columns, which is observed in the
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Mathematical Modeling for Repaired
Concrete Structures
Different techniques are available to repair
and retrofit the distressed structure to restore
the structural capacity of the structure. Many
effective repairs and strengthening techniques
are developed with new materials having
superior material properties. Methods such as
shotcreting, Steel Jacketing, Concrete Jacketing
including use of special concrete, Ferrocement
jacketing, Fibre Reinforced Polymer (FRP)
Wrapping, Carbon Fibre Reinforced Polymer
(CFRP) / Glass Fibre Reinforced Polymer (GFRP)
Laminates, Section enlargement, External
Pre-stressing, Plate Bonding techniques etc.
are available for repair of cracked reinforced
concrete elements.
The following methods have been identified as
promising for studying under this task:
i. Repairing with CFRP Plate Bonding
ii. Repairing with External Pre-stressing
The major contributions of the completed
project are as follows:

Strengthening of RC beams by CFRP
Plate bonding:
yy Various strengthening measures of repairing
and rehabilitation have been studied and
externally bonded Carbon Fibre-Reinforced
Polymer CFRP reinforcement in the form
of strips has been used for the study of
its effectiveness and modelling of simply
supported repaired concrete beams.
yy Strengthening of concrete beams with
externally bonded CFRP strips has been
evaluated by conducting experiments
on reinforced concrete beam specimens.
Material characterisation of concrete used
for the specimens has been done using
standard cube compression test, split
tensile test and flexure test. Reinforcement
bar specimen has also been tested and all
the material behaviors obtained have been
incorporated in the modelling.
yy Damage has been induced at different
levels of loading and testing has been

conducted and the method is found to be a
feasible way of increasing the load- carrying
capacity and stiffness characteristics of
damaged structures.
yy Predicting flexural strength of the reinforced
concrete beams strengthened by CFRP
laminates has been carried out using
numerical modelling with finite element
method. The numerical results showed
good agreement with the experimental
results.
yy CFRP strips has been further enhanced
by conducting experiments on reinforced
concrete beam specimens with roughened
bottom surface with groove cuttings for
additional bonding.
yy A method for assessing the bond strength
has been arrived by conducting flexure test
on prism specimens damaged in standard
flexure test by bonding CFRP strips at the
bottom of prism.

Strengthening of RC beams by external
prestressing:
yy External prestressing technique has been
selected for study after reviewing various
strengthening techniques for strengthening
and rehabilitation of distressed concrete
structures. Tendons used in external
prestressing are analytically unbonded
tendons and the nominal flexural capacity
of externally prestressed concrete beams
is assessed by stress in external tendons
at ultimate state. Therefore, stress-increase
in external unbonded tendons has been
identified as core parameter. Accordingly,
the prediction equations and codal
recommendations for stress have been
reviewed and used.
yy Since the equivalent plastic hinge length
is not much pronounced in RC beams
strengthened by external prestressing,
ductility is reduced. Therefore, RC beams
proposed for experimental investigation
were designed to improve the ductility in
strengthened beams.
yy Single-draped tendon, straight tendon
and trapezoidal tendon profiles were
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used for applying external prestressing to
strengthen distressed members.
yy Numerical model has been developed
for analyzing the beams at stages: before
and after strengthening by external
prestressing.
yy Different compatibility methods have been
proposed for analyzing cracked RC beams
strengthened by external prestressing using
for single-draped tendon profile, trapezoidal
tendons and straight tendon profiles.
yy Behavior of cracked RC beams strengthened
by external prestressing has been predicted
in three stages.
yy Compression softening model has been
incorporated in the numerical model
in order to consider the reduction in
compressive strength of the cracked/
distressed concrete.
yy Loss of prestress due to friction at deviators
has been predicted.
yy A method for strengthening of distressed
RC beams by external prestressing
using single-draped tendon, trapezoidal
tendon and straight tendon profiles
has been updated after incorporating
new knowledge such as stress-increase
in external tendons, compatibilities for
analysis, post-strengthening behavior,
compression softening, loss of prestress due
to friction etc. from the results of analytical
and experimental investigations.
Duration: October 2008 – September 2012
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Effective Structural Protection against
Extreme Loads
Three major aspects considered to be studied
in the project are (i) Impact behavior of multilayered cementitious fibre composite panels
(ii) Strategies for improving the blast resistance
of structures / structural components and (iii)
Seismic protection systems.

Impact behavior of multi-layered
cementitious fibre composite panels
Based on the impact performance exhibited
by 100 mm thick multi-layered cementitious
fibre composite panels, materials and layer
configuration of the composite panels for next
phase of experimental investigation is decided.
It is inferred that due to mismatch of acoustic
impedence between core and outer layers,
delamination occurred at interface. Therefore,
lay-up sequence and material are selected
to have smooth propagation of shockwave
through the layers and thereby, minimizing
delamination during ballistic impact. Primary
aim of this investigation is to understand the
effect of fibre content and thickness of panels
on the impact response.
Towards this, multi-hit impact experiments are
conducted on two set of composite panels are
carried out. In first set, percentages of hooked
end steel fibre (MSH4530, 0.45 mm diameter,
and 30 mm long) are varied. Fibre volume
percentages considered are 0, 2, 4, 6, 8, 10 and
12. Thickness of the panel is maintained as 100
mm. In total, 14 panels are prepared with two
panels of each type for studying the effect of
5.56 and 7.62 mm projectile impacts. In second
set, panels with different thicknesses varying as
50 mm, 60 mm, 75 mm, 90 mm and 100 mm are
considered with thickness tolerance limit of ± 5
mm to determine optimum thickness for given
fiber content. Three different fibre volume
percentages, namely, 6, 8 and 10 are adopted
in this study. The average velocity measured for
5.56 mm calibre projectile is calculated to be
891 m/s with standard deviation of 11.52 m/s,
while for 7.62 calibre projectile, mean velocity
is obtained as 721 m/s with standard deviation
of 14.21 m/s.
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Composite panel with thickness 60 mm and 10%
of fibre volume is found to resist the ballistic
impact, while 50 mm panel with 10% of fibre
volume is perforated. However, 75 mm thick
panel with 8% of fibre volume is observed to be
adequate to defeat both the projectiles. From
the investigations on 100 mm thick SIFCON
panels by varying fibre content, it is found that
a minimum 2% of fibre content could defeat the
projectiles, but with severe cracking. With 4%
of steel fibre, cracks are found to be moderate.
However, for lesser thickness, scabbing is
observed at back face even with 6% fibre
volume. Hence, it can be inferred that thickness
and fibre volume are inter dependant and
shall be considered as dependant parameters.
From the experimental investigations, panel
is engineered as 75 mm thick with 8% of fibre
volume for better performance when impacted
with 5.56 and 7.62 mm calibre projectiles.

Numerical evaluation of fuzzy controller
for RTHT
The effectiveness of the structural protection
system against the seismic loads needs to be
evaluated for different types of civil engineering
structures. Full scale testing of seismic protection
system with different structures is difficult and
uneconomical because of their large size. Hence,
real-time hybrid testing (RTHT) technique is
adopted in this investigation. RTHT involves
virtual splitting of the structure into two parts:
physical substructure, that contains the key
region of interest and numerical substructure,
that contains the remaining part of the
structure in the form of a numerical model.
Seismic protection system acts as physical
substructure, while different structures act as
numerical substructure. Two major components
of RTHT are i) controller which maintains
the synchronization between physical and
numerical substructure and ii) time integration
scheme which solves the dynamic equations of
motion of numerical substructure.
A new controller based on fuzzy logic for
RTHT is proposed. Advantage of a fuzzy-logicbased controller is that it is rule based and
involves far less computations. Performance
of the proposed controller is compared with
the controllers widely used in RTHT through

numerical simulations of a sub-structured
linear and nonlinear single-degree-of-freedom
system for two different damping ratios. The
fuzzy logic controller is found to have the least
error index for the chosen nonlinear system
and performs satisfactorily for a linear system.
Furthermore, the effectiveness of the proposed
fuzzy logic controller is demonstrated by
numerically evaluating the response of a portal
frame pinned at one of the beam column joints
for the El-Centro earthquake. The displacement
time history response is found to closely match
with that of the emulated system. Based on the
studies carried out, it is decided to use the fuzzy
controller for the performance evaluation of
the seismic protection system based on RTHT.

Numerical investigation on blast
response of metallic sandwich panels
Protection of structures against blast load
require efficient energy absorbing mechanism
in order to dissipate the energy imparted to the
structure. Sandwich panel with honey comb,
square, folded plate, pyramidal, corrugated
and diamond cores are commonly used energy
absorbers. They reduce the force transmitted to
the structure, which they shelter, by undergoing
large plastic deformations. It is proposed to
compare the energy absorption capacity of
selected configurations. Purpose of the study
is to identify geometrical parameters which
influence the energy absorption and buckling
stability.
A typical problem, which consists of tube
core sandwiched between top and bottom
plates, from literature is taken up for numerical
study. Finite element model of the sandwich
panel, representing the geometrical as well as
material characteristics of the components, is
generated using ABAQUS software. Numerical
model is validated with the response reported
in literature for a blast loading scenario.
Maximum displacement of top plate due to a
rectangular pulse of magnitude 141.32 N/mm2
and duration 17.32 ms is observed to be about
50 mm in present study, while same is given
as 58.25 mm in literature. Deformation of the
tube predicted by present study is found to be
less by about 14%, while energy absorption
of plate and tube predicted is less than that
given in literature by about 15.6% and 3.6%
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Flow of information in proposed RTHT model

Displacement time history of SDOF system using LSC

Comparison of depth of penetration and front face crater size (Experimental)
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respectively. Peak reaction force, which is the
indication of the amount of force transmitted
to the structure, obtained from present study
is found to be 25% less than that reported
in literature. It is observed that the present
study is in close agreement with the reference
values, thus, validating the numerical model. In
essence, tube core sandwich panel is found to
have 76% core efficiency, indicating that only
24% of the total force imparted is transmitted
to the base structure.

Panel with
LMC infill

Duration: April 2012 – March 2015
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Panel with no Infill

Cross section of panels after cutting

Significant achievements
yy Impact
behavior
of
multi-layered
cementitious fibre composite panels
• Characterisation of materials to be used in
cementitious panels
• Development of numerical model
for impact response of multi-layered
cementitious fibre composite panels.
• Experimental studies on impact response of
multi-layered cementitious fibre composite
panel with and without infill
• Validation of numerical
experimental results

model

with

yy Performance evaluation of control strength
for real-time sub-structuring
• Development of model for simulation of
real-time hybrid testing
• Evaluation the proposed model for its
suitability to obtain dynamic response
through case studies
• Performance evaluation of various control
strategies
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Studies on Performance Based Design
of Framed Structures Subjected to
Multi-hazards

practice IS 1893(Part 1)-2002, IS 1893(Part 2)2002 and IS 875(Part 3)-1987 with reference
to performance based design of structures
exposed to multi-hazard scenario.

Many regions in India are vulnerable to multihazards such as earthquake and winds. The
need to embrace a multi-hazard approach
when designing and retrofitting structures is
essential for their protection in these regions.

yy Based on the review reports prepared in
the project and the experienced gained
during the project time, the following
recommendations are suggested for
analysis and design of framed structures
(buildings) and water tanks subjected to
earthquake and high wind loads in India:

Therefore, this task mainly focussed on the
following aspects:
• Identification of contra-requirements in
multi-hazard environment with specific
reference to earthquake and strong winds
• Development/adoption of techniques for
reducing vulnerability of a given structure
subjected to earthquake and strong winds
• Formulation of performance based
guidelines for design and detailing of
structures subjected to earthquake and
strong winds
The major contributions of the task are as
follows:
yy State of the art report on Performance
based design of framed structures subjected
to multi hazards was prepared. Almost at
the end of the project, a relook at this report
was taken and based on the knowledge
gained during the project, another report
on “Performance based guidelines for
design and detailing of structures subjected
to earthquake and strong winds” was
prepared and it incorporated the important
observations and recommendations from
Seismic Design of High-rise Buildings
by Council on Tall Buildings and Urban
Habitat, 21 February 2008, Guidelines for
Performance-Based Seismic Design of
Tall Buildings, Tall building initiative, PEER
Report No. 2010/05, Pacific Earthquake
Engineering Research Center, College
of Engineering, University of California,
Berkeley, November 2010. Design Guide for
Improving School Safety in Earthquakes,
Floods, and High Winds (FEMA P-424, 2010)
and Design Guide for Improving Hospital
Safety in Earthquakes, Floods, and High
Winds (FEMA P-577, 2007), Indian codes of
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- Site-specific and structure-specific all hazard
analyses are required to be carried out
independently for each hazard. As suggested
in FEMA P-577 and FEMA P-424, the design
team should take all-hazard view point and
understand how the structure and systems
interact under extreme conditions imposed
by natural hazards to arrive at final design
recommendations. The characteristics of
the structure (type, height and dimensions)
and location of structure (earthquake zone
and wind load zone the structures located)
are important factors in design of structures
subjected to multi-hazard.
- The analyses and designs presented in
steps (a) and (b), below, will demonstrate
the procedure to be followed by a designer
in a multi-hazard (Earthquake and wind
loads) scenario:
a) The analysis of framed structures subjected
to dead load (DL), live load (LL), wind (WL)
and earthquake (EQ) loads need to be
carried out as per Indian standard codes
of practice IS 875(Part 1)-1987, IS 875(Part
2)-1987, IS 875(Part 3)-1987, IS 1893(Part
1)-2002 respectively. The forces in the
members (such as bending moment, shear
force and axial force) in the structure should
be found from the DL, LL, WL and EQ load
combinations with the partial safety factors
for limit state of collapse and limit state
of serviceability given in IS 456: 2000 and
IS 800: 2007 for reinforced concrete and
steel framed structures respectively. The
members are designed for the most critical
member forces among them
b) The analysis of water tanks subjected to
dead load (DL), live load (LL), wind (WL) and
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earthquake (EQ) loads need to be carried
out as per Indian standard codes of practice
IS 875(Part 1)-1987, IS 875(Part 2)-1987,
IS 875(Part 3)-1987, IS 1893(Part 2)-2002
respectively. The internal forces in members
(such as bending moment, shear force and
axial force) are found for DL, LL, WL and EQ
load combinations with the partial safety
factors for limit state of collapse and limit
state of serviceability given in IS 456-2000
and IS 800: 2007 for reinforced concrete
and steel framed structures respectively.
The members are designed for the most
critical member forces among them.The
staging of the water tank is designed as per
ductile design requirement of IS 13920.

fluid dampers (VFDs)is used for designing
the dampers to the required effective
damping in a 3-Storey scale down model
of a steel building with upper, lower and
reverse toggle damper configurations.
The results from proposed methodology
for diagonal bracings are found to be in
good agreement with the experimental
results obtained and also those reported
in literature. The developed procedure
helps in selecting number, capacity and
their distribution in different floors of the
building.

yy Unique expertise is developed in the
characterization of magneto rheological
(MR) dampers, testing and finding damping
characteristics of model framed buildings
fitted with MR dampers in upper toggle and
scissor-jack mechanisms and subjected to
the specified ground motion.
yy A design methodology for designing of the
buildings with linear Viscous Fluid Dampers
(VFDs) installed in upper, lower and reverse
toggle braceconfigurations, using Linear
Static Procedure (LSP) and Linear Dynamic
procedure (LDP) of IS 1893 (Part 2): 2002
and, energy dissipation device design
methodology described in FEMA 273/274
and FEMA 356 is proposed.
yy 3-Storey quarter length scale Steel Moment
Resisting Frame (SMRF) model with four MR
dampers fixed in scissor-jack mechanism
placed at ground floor level is designed
and fabricated to study its seismic response
characteristics.
yy A methodology is developed for calculation
of base shear for buildings subjected to
wind loads for different return periods. A
methodology is developed for calculation
of base shear for buildings subjected
to earthquake loads for different return
periods. A methodology is developed for
calculation of base shear calculation for
buildings subjected to multi-hazard (wind
and earthquake loads).
yy The methodology for seismic performance
enhancement of buildings using viscous

Multi-hazard factor for wind/earthquake for different
aspect ratios and building heights

yy The methodology for seismic performance
enhancement of buildings using VFDs is
also used for designing the linear VFDs
to increase the effective damping with
Chevron, upper-toggle and scissor-jack
mechanisms in a 20-storey benchmark
building subjected to DBE to meet
theperformance criteria. The time histories
of N-S component of El Centro, N-S
component of Kobe, N-S component of
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Northridge and S-E component of Taft
scaled to a PGA of 0.2g are considered to
be representative of DBE for the place, the
20-storey benchmark building located. It is
observed that the optimum location of the
dampers with different mechanisms in the
building is the ground floor or the first few
storeys from the ground floor.
yy The damping characteristics of a 3-Storey
quarter length scale Steel Moment Resisting
Frame (SMRF) model with four MR dampers
fixed in scissor-jack mechanism placed at
ground floor are studied with sweep sine
test and seismic response characteristic
of the frame subjected to four types of
earthquake loads are studied.
yy The response of a 6-storey steel framed
building with tuned mass damper for sitespecific earthquakes is studied. From the
limited studies, it is observed that, the
presence of damper has contributed more
in bringing down base shear demand
and storey level accelerations than
displacement demand for soil sites for the
chosen problem.
yy The newly developed methodology is used
for calculation of base shear for 20-Storey
RC and 9-Storey steel building subjected to
multi-hazard (wind and earthquake loads).
Duration: April 2010 – March 2013
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Performance Based Approach for
Design of Buildings with Shear Walls
Reinforced concrete shear wall is a vital
structural element of a tall building system and
is designed to take major portion of the lateral
load induced due to wind and earthquake
actions. Beyond ten to fifteen stories, a building
system cannot be economically designed purely
like a beam-column moment resisting frames,
but as a combination of frames and shear walls
referred to as a dual system. A State-of-the-art
report on “Shear wall structure interaction on
the seismic behavior of building structures”
was prepared. Fundamental structural
interaction of a shear wall–frame dual system
is investigated. The mechanics of load-sharing
between a shear wall and the frame system are
evaluated through a static structural analysis
of this dual system. The planar shear walls are
analyzed either as stand-alone solid shear wall
or coupled shear wall system for a concentrated
lateral load or a linear triangularly distributed
load. Shear wall is assumed to be fully fixed at
the base.
The above task consisted of the following
activities:
yy Determine design base shear and lateral
force distribution versus height for the
building using established procedures.
yy Define the wall cross section for walls
with flanges (boundary elements) and
openings.
yy Model the building and conduct an elastic
analysis to determine element forces and
proportion the structural elements.
yy Evaluate the likely maximum displacement
response of the building, including the
effects of nonlinear response.
yy Calculate the curvature demand at the wall
critical section due to the design earthquake
(displacement estimate).
yy Evaluate detailing requirements at the
critical region (usually the base) for the
individual structural walls by relating the
maximum displacement response of the
building to the deformations that result at
the wall critical section.
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yy Use capacity design concepts, so as to
ensure flexural yielding of shear walls
and to control the location of inelastic
deformations in the wall.

totally untenable. A guideline towards
seismic retrofit of open ground storey
structures with shear walls is documented.

yy Evaluate requirements to protect against
shear failure, even under over-strength and
accounting for strain hardening.

The major contributions of the
completed task are as follows:
yy Experimental studies on seismic behavior
of shear wall
yy A large scale experimental program to
evaluate the seismic performance of shear
walls of medium aspect ratios is carried out
in the project. The experimental program
includes,
–

Monotonic load test on shear wall

–

Cyclic load tests on shear walls

–

Shake table tests on shear walls

yy Analytical models based on the axial-force
dependent moment curvature relationship
of the section are developed to verify
the experimental results. Elastic and
plastic rotational capacities of shear wall
structures as stated by ATC-40 and other
documents are verified with reference to
the results of the experiments and suitable
improvements are suggested. Comparison
between the ductilities exhibited by the
shear wall specimen during monotonic,
cyclic and seismic motions is carried out. A
guideline towards seismic design of shear
wall structures is formulated. A program is
developed for design of ductile shear wall
following provisions of IS-13920.

Cyclic test set-up on shear wall

Instrumentation for crack width

yy Studies on the retrofit of open-ground
storey buildings with shear walls
yy It is established through a study that addition
of shear wall throughout the height of the
structure is found to be the most effective
as a retrofit option for open ground storey
structures. Enforcement of diaphragm wise
displacement compatibility due to rigid
in-plane stiffness of diaphragm ensures
majority load share by shear wall element
even after formation of hinges in the shear
wall. This makes the soft storey mechanism

Top view of the loading arrangement

yy Studies on semi-active control systems
yy A bio-inspired algorithm based on emotional
learning is studied and implemented for
semi active control. This algorithm is called
“BELBIC-Brain Emotional Learning Based
Intelligent Controller”. This algorithm is
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Crack pattern in shear wall

Duration: April 2010 – March 2013
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suitable smart material which is flexible enough
to integrate with the structure is identified
and experiments were continued to explore
its application domains. The experimental
program could realize some of the additional
capabilities of this class of smart materials which
were unknown earlier. It was found during the
work that the material holds excellent sensing
capabilities almost equivalent with that of
traditionally available materials. The salient
observations during testing helped to identify
the potential of this material as the sensor. The
smart material is integrated with concrete and
tests were conducted using concrete cylinder
specimens. It is found that the polymer material
can provide sensing signals and it is very much
suitable for energy harvesting application from
ambient vibrations. Also it is very important
to understand that these materials can well
be made available in our country with the
developed indigenous technologies.
Electrical energy per cycle(J)

widely used in automation and aerospace
applications. The performance of BELBIC
algorithm in structural control application
is investigated with the help of numerical
simulations using MATLAB/SIMULINK.

Amount mechanical energy
converted to electrical energy

Relax
Heavest excess energy
Stretch

Add charge

Mechanical energy per cycle(J)

Dr. K. Sathish Kumar
Shri G.V. Rama Rao
Ms. R. Sreekala
Ms. C. Bharathi Priya
Dr. Nagesh R. Iyer

Development of Smart Energy
Harvesters from Ambient Structural
Vibration for Seismic Mitigation
and Health Monitoring of Civil
Infrastructure
The following milestones were achieved
Energy harvester applications of the smart
materials from ambient vibration (which can
be incorporated into structural infrastructures)
are established with the studies conducted. A
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Conversion mechanism –Schematic sketch View of
the energy storing experiment

This is an empower project handled by
Ms. R Sreekala, Sr. Scientist from September
2010 to August 2012.
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Investigations on Wind Loads and
Effects for Special Structures
The following activities were taken up under
this task:
yy Characterization and modeling of extreme
winds towards mitigation of damage to
structures
yy Aerodynamic studies on selected bluffbody structures using wind tunnel and
CFD
yy Studies on aerodynamics of tall
buildings with various unconventional
configurations
yy Formulation
of
recommendations/
guidelines for design of structures

Significant achievements made
National Disaster Management Authority
(NDMA), New Delhi has approached CSIR-SERC
to prepare a Advisory for Improved Cyclone
Resistant Dwellings in cyclone prone areas
based on continued R&D efforts carried out
at CSIR-SERC. A booklet on “Recommended
practices for improving cyclonic resistance
of dwellings/low-rise buildings” (electronic
version) was prepared in association with
NDMA, New Delhi, in August 2012. This booklet
has been uploaded in the web site of NDMA
under natural disaster/cyclones. (http://ndma.
gov.in/ndma/pdf/Recommended_Practices_
CSIR-SERC_NDMA.pdf)
During the landfall of cyclonic storm “Nilam”
on 31st October 2012 near Mahabalipuram
(about 40 km away from South of Chennai),
wind data has been collected using wind
monitoring systems at CSIR-SERC Campus
and also at Parangipettai Campus (Annamalai
University) near Chidambaram (about 150
km away from south of landfall location i.e.
Mahabalipuram). The measurements indicated
quite different variations of the wind speed
and wind direction with time at Chennai and
Parangipettai, respectively. The maximum wind
speed was observed to be occurred at different
times of the day at Chennai and Parangipettai
depending on the relative location of the eye of
the cyclone while passing over Bay of Bengal.
During the passage of the cyclone, the change

in wind direction was observed to be from
North to South at Chennai and from West to
South at Parangipettai. Based on the statistical
and spectral analysis of the measured data, it
was observed that the wind speeds during this
cyclone are mostly Gaussian in nature and the
corresponding turbulence spectra compare
well with von Karman spectrum. Further, the
turbulence intensity values and corresponding
gust velocity factors are significantly high and
the relation between them was observed to
corroborate with those reported in literature.
The effectiveness of strakes as a means to
suppress Vortex Induced Vibrations (VIV) of
steel chimneys under interference conditions
has been studied by carrying out boundary
layer wind tunnel investigations on 1:100
scale aeroelastic models of two identical
steel chimneys in tandem arrangement for
various centre to centre spacing. The data was
acquired for the wind speed (V) range of 9.0
m/s to 25 m/s (nine different wind speeds) and
for different c/c spacing (s). The results of the
interference study indicated that for all the c/c
spacing, strakes are observed to be effective
to varying degrees in reducing the RMS crosswind responses under interference conditions
with respect to chimneys without strakes
under interference conditions. Particularly,
for reduced velocities greater than 5, the RMS
cross-wind responses are observed to be
reduced by 50% to 90%.
The effect of terrain on the pressures over the
roof of a 1:300 scale model of a curved roof
structure under suburban and open terrain
conditions was investigated. The curved roof
of the model has a rise ‘f’ to span ‘d’ ratio (f/d)
of 0.29 and a length ‘l’ to span ratio (l/d) of
1.23. It is observed that for all angles of wind
incidence, the values of standard deviation of
pressure coefficients corresponding to suburban terrain are higher than that for open
terrain conditions. However, terrain effects on
variation of mean pressure coefficients seem
to be dependent on the position of the point
on the roof and the angle of wind incidence.
Further, the effect of side wall height on the
pressure distributions over the curved roof was
investigated. The model has been tested with
two different side wall height ‘h’ to span ratio
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(h/d) of 0.29 (referred as M5) and 0.15 (referred
as M3). Statistics of pressure coefficients
(mean, standard deviation, minimum and
maximum) have been deduced based on
reference pressures at crown height of M5
and M3 models. The comparison of mean and
standard deviation values of measured pressure
coefficients among M5 and M3 indicated that
the mean suction pressure coefficient values are
observed to be increasing with increase in the
wall height. Whereas, the standard deviation
pressure coefficient values are observed to be
less effected due to increase in wall height.
Duration: April 2012 – March 2015
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Engineering Sustainable Materials
and Structures Action Plan I:
Sustainability through Ecobalancing (SUSMAS)
Project No. ESC 0208 (SUSMAS)
Date of commencement :

April 2012

Target date of completion :

March 2017

Nodal Officer		

: Dr. J. Rajasankar

Co-nodal Officer

: Dr.B.H. Bharatkumar

Scope and objectives
• Development of eco-friendly, durable,
energy-efficient construction materials and
characterization
• Evolution
systems

of

eco-balancing

structural

• Green buildings for reduced carbon foot
print based on non-conventional methods
• Development of design philosophy and
functional characterization for realizing
sustainable structures (performance-based
life-cycle design approach)
• Establish a composite ‘National facility for
materials, sensors and mechanics’

Progress made since commencement
The progress made against the work packages
is described below.

WP 1 :	Effective utilisation of waste
material for construction
Task 1.1 : Synthesis & evaluation
of alternate binder system for
concrete from conventional and nonconventional wastes
Construction materials contribute about
8 percent of all global anthropogenic CO2
emissions, and this figure will increase in
the coming years as the developing world
continues to use more concrete. Calcination

of limestone and silica to produce Portland
cement is the predominant source of CO2 in the
construction industry. Due to large quantity of
raw materials used for production of Portland
cement there are limited possibilities for the
environmental advances in this process. To
develop a sustainable future it is encouraged
to limit the use of this construction material
that can affect the environment. An effort in
this regard is the development of geopolymer
concrete, synthesized from the materials of
geological origin or by product materials such
as Ground Granulated Blast Furnace Slag, Fly
ash etc., which are rich in silicon and aluminum.
Geopolymer concrete is produced by activating
different alumino-silicate based waste materials
with highly alkaline solution. Alkaline liquids
used in this research are combination of sodium
hydroxide (NaOH) solution and sodium silicate
(Na2SiO3).
Experiments were conducted on ground
granulated blast furnace slag (GGBS) based
geopolymer concrete by varying the types of
curing namely ambient curing, sunlight curing,
water curing, steam curing, heat curing. For
all the samples the rest period was kept as
1 day. For heat curing, the temperature was
maintained at 60oC for 24 h in hot air oven. For
steam curing, the temperature was maintained
at 80oC in steam chamber for 10.5 hours. The
fresh properties such as density, slump and
the hardened properties such as compressive
strength at 28 days, water absorption, UPV,
%voids were determined at the age of 28 days.
The slump of the concrete was 220 mm and
fresh density was 2510 kg/m3. Specimens were
cast (100mm cubes and 75x150 mm cylinders)
using GGBS based geopolymer concrete (GPC)
in order to study the effect of different curing
on the strength properties of GPC. 40 cubes
and 46 cylinders each were cast and kept it
for different curing. Out of that 10 cubes each,
after subjecting to particular curing were used
for determination of ultra-sonic pulse velocity
(UPV), water absorption and percentage voids,
and 30 cubes and 30 cylinders for compressive
strength determination.
The grade and standard deviation of the
concrete obtained for different curing is M60,
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M55, M50, M45, M45, and 2.03, 2.09, 3.41, 3.9,
2.48, respectively for water curing, ambient
curing, steam curing, heat curing and sunlight
curing. The UPV values of ambient, water and
steam curing falls in the category of excellent
and heat curing and sunlight curing in good
concrete category. The test results indicated
that water curing and ambient curing is better
compared to all the other types of curing.
Being water is a scares material now a days
in many places, also considering the practical
difficulty in doing continuous water curing for
the required age from the sustainability point
of view without compromising the quality,
ambient temperature curing can be adopted
as optimum curing regime for GGBS-GPC from
the above study.
A study has been undertaken by using
Micronized biomass silica (MBS) as an
alternative material to cement. MBS is obtained
by burning rice husk in rotary furnace at (500
– 600)o C, which is then well grind in a jar mill
to obtain a particle size diameter of 25µm, is
used in this study. The chemical composition of
cement and MBS is found by XRF analysis.
Micronized biomass silica contains 2% of
alkalies in its chemical composition. When MBS
is added in the cement, it enhances the rate
of cement hydration at early hours due to the
release of OH – ions and alkalies in to the pore
solution. MBS is having higher specific surface
area than OPC. The higher surface area of MBS
indicates that the material can achieve higher
hydration process. This led MBS to contribute
better strength development of concrete.
Cement is replaced by various percentages of
MBS (0%, 4%, 8%, 12%) to study the influence
of MBS on the properties of cement mortar.
MBS is having 94.250% of SiO2 which has
been found through XRF analysis and the
specific gravity of MBS is 2.192. The standard
consistency of cement paste was 31% which
keeps on increasing when cement is partially
replaced by various percentages of MBS. It
was observed that 25.80% of additional water
requirement when cement is replaced by 12%
of MBS. The initial setting time decreases as the
MBS content increases. The initial setting time
of cement was 132 min. which is reduced to
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102 min. when cement is replaced by 12% MBS.
Fresh property of cement mortar is evaluated
through flowability of mortar. The flow percent
of cement mortar was 106%. This has been
reduced slightly when the cement is replaced
up to 12% of MBS. This can be adjusted by
addition of small amount of super plasticizers.
Flowability of cement mortar is got affected
more when cement is replaced by 16% of MBS.
The compressive strength of the cement mortar
keeps on increasing up to 12% of cement is
replaced by MBS. Beyond that the strength was
decreasing, this may be due to the decreasing
of cement content and more water demand.
For constant water-cement ratio 0.5, it has
been noticed that there is a 23.66% strength
increment at 28 days when cement is replaced
with 12% of MBS.
In continuation of the studies on mortar, a
study was also taken up to find the effect of
micronized biomass silica (MBS) in the ordinary
Portland cement concrete. Control concrete
(M1) and concrete having cement partially
replaced by MBS (4%-M2, 8%-M3, 12%-M4),
totally four mixes has been cast to study the
effect of MBS in concrete. While mixing, it has
been noticed that workability of concrete mixes
reduces (52, 48, 42 and 35 mm respectively) as
the MBS content increases. The workability can
be improved by adding additional amount of
superplasticizer. It was observed that the setting
time of concrete mix having MBS is lesser than
that of control mix. Compressive strength of all
the mixes were measured at the age of 7and
28 days. It is observed that early days (7 day)
itself the concrete containing 4% MBS and
8% MBS obtained slightly more strength than
the control concrete. But concrete containing
12% MBS was lesser than the control concrete.
This was mainly due to higher percentage
replacement of MBS which slower the reaction
of MBS in the early days. At 28 day the strength
of the concrete increases up to blended
concrete containing 8% MBS beyond that it
started decreasing but still blended concrete
containing 12% MBS giving higher strength
than the control cement mortar.
A study was also carried out on the MBS as a
source material for geopolymer mortar. Mortar
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cubes of 7.06x7.06x7.06 cm were cast with GGBS
and MBS (0, 5%, 10%-by weight and 10, 20, 30,
40% by volume replacement) as source material.
The ratio of binder to fine aggregate was 1:3. The
properties such as slump flow of the mortar was
evaluated by flow table test. The compressive
strength was determined at different ages. A
combination of sodium hydroxide and sodium
silicate solution was used as alkali activator.
From the results it is found that when the
percentage of MBS increases there is a reduction
in workability. At early ages the compressive
strength was reduced with replacement of MBS
and at the age of 28 day for 5% replacement
there is an increase in strength but when the
replacement percentage by weight increases
to 10% there is slight reduction in strength is
observed. The results of the replacement of MBS
by volume (0,10,20,30%), show that there is an
increment of compressive strength at the age of
28 day compared to control. For more than 10%
replacement there is reduction in compressive
strength was observed even though the flow is
same.

Task 1.2 : Synthesis & evaluation of
alternate
aggregate/filler/fibre
for
concrete from conventional and nonconventional wastes
Experimental studies were carried out on
recycled aggregate concrete and copper slag
to determine the characteristics of concrete
with incorporated them in lieu of crushed stone
and sand. Recycled aggregate were obtained
from tested concrete specimens from the
laboratory, copper slag were obtained from
commercially available sources. Studies were
carried out separately on recycled aggregate as
a replacement for crushed stone aggregate and
copper slag as replacement for river sand.
The recycled concrete aggregate can be defined
as crushed concrete composed of aggregate
fragments coated with cement paste or cement
mortar from the demolition of the old structures
that has been processed to produce aggregates
suitable for use in new concrete. In the last
decade, the production of construction waste
has been dramatically increased due to the
demolition of old structures, re-construction of

buildings, improvement of living circumstances,
etc. Also, the reserves of natural aggregate for
construction become depleted rapidly. Social
and environmental pressures, therefore, on the
construction wastes drive greater significance
on the recycling of the waste. The physical
properties of natural and recycled concrete
aggregates were evaluated. Natural aggregates
were replaced by recycled concrete aggregates
with different water cement ratios. Mechanical
properties such as compressive strength, split
tensile strength, flexural strength and durability
properties (water absorption, sorptivity and
chloride ion penetrability) of recycled aggregate
concrete were evaluated.
Concrete mix proportions are designed as per
ACI method. Three different w/c ratios of 0.37,
0.47 and 0.57 are used for both conventional
concrete and recycled aggregate concrete
having natural aggregate replacement of 25%,
50% and 100% are investigated. Ordinary
portland cement of 53 grade was used. Locally
available river sand passing through IS sieve
4.75mm was used as fine aggregate. Recycled
aggregates reclaimed from tested cubes and
cylinders from laboratory are used in the
present study.
The results indicate that at 25% replacement
the strength reduction is below 10% whereas
at 50% and 100% the reduction is significant.
However the decrease in the split tension and
flexural strength was much less even at 50 and
100% replacement levels. The main reason for
the reduction in the strength can be attributed
to the fact that in recycled aggregate, a part
of the cement mortar still remains intact. This
results in a weaker zone that fractures at a much
lower stress level when compare to either the
aggregate or the new cement mortar. Hence
the quality and performance of the recycled
aggregates can only be overcome when this
weaker mortar is eliminated. Hence, to improve
the quality of the recycled aggregate, three
methods namely mechanical rubbing, heating
and rubbing, and acid treatment was tried.
Ribbon type mixer was used for mechanical
rubbing. Recycled concrete aggregate are dry
mixed in a ribbon type mixer for 2-3 minutes
to reduce the mortar content. In the heat
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treatment recycled aggregates are heated to
250oC for 4hrs and immediately immersed in
water. Subsequently the aggregates were dry
mixed in a pan type mixer for 2-3 minutes to
remove the adhered mortar. In the method of
acid treatment, the recycled aggregates are
pre-soaked in sulphuric acid (concentration of
2 M) for 6 days for complete removal of adhered
mortar. Water absorption of 20mm recycled
concrete aggregates without any treatment,
mechanical rubbing and heating and rubbing
was 4.2, 3.5 and 1.62% by weight, respectively.
It was observed that there is a 62% reduction
in water absorption of recycled aggregate after
treatment with heating and rubbing method.
In case of 10 mm aggregates after treatment
with heating and rubbing method the water
absorption was reduced to 5.4% from 6.8%.
Acid treatment completely removes the mortar
content, but is be hazardous in nature. Heating
and rubbing treatment method removed
60-70% adhered mortar. Hence, heating and
rubbing method is most efficient in improving
the quality of the recycled concrete aggregates.
Casting of specimens with treated recycled
aggregates is in progress. Further studies on
recycled aggregate concrete from various
sources are being studied.
Copper slag a waste produced during extraction
of copper metal from ore is being considered as
an alternative to river sand as fine aggregate.
Concrete with water binder ratio of 0.37, 0.47
and 0.57 was cast with 100% replacement of
sand with copper slag. The 28 days compressive
strength attained was 57 MPa, 51 MPa and 43
MPa with increasing water cement ratio. Split
tensile strength, flexural strength were similar
to that of concrete with natural sand. The
workability of the fresh concrete with copper
slag was better than that with river sand.
Studies were also conducted using copper slag
as sand replacement in ultra-high performance
concrete (UHPC). Hot air curing at temperatures
in the range of 150°C for duration of 24 and 48
hours was adopted. A compressive strength of
162 MPa was achieved for UHPC incorporating
copper slag with oven curing (hot air) regime,
by incorporating micro steel fibres (ultrahigh performance fibre reinforced concrete –
UHPFRC) this strength was further enhanced
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and a compressive strength of 202 MPa was
obtained at 28 days. Water absorption and
capillary absorption was low due to low porosity
was noticed for such concrete. It has also high
corrosion resistance with virtually no damage
and is nearly impermeable to chloride ions.

WP 2 : Evolution of engineering materials
and structural components/systems
Task 2.1 : Development of micro alloy/
green steel structural components
An elaborative literature survey was conducted
and the different grades of steel and the effect
of microstructure and micro alloys on imparting
and improving the performance of steel related
to specific strength. The following is the literature
review conducted on the use of micro alloys as
composite section with concrete.
Light steel framing comprises galvanized cold
formed steel sections of C or Z or similar forms
of 1.2 to 3.2 mm thickness. Previous works have
studied how these sections behave as beams
or columns under different loads cases, but the
composite action of light steel sections with
in-situ concrete is a field not yet fully explored.
Composite light steel beams use back to back
double C sections rather than hot rolled steel I
beams, but the general form of construction is
similar to conventional composite construction.
Importantly, welded shear connectors cannot
be used for the relatively thin steel used in
light steel construction, and therefore it has
been necessary to develop alternative forms
of shear connectors using powder actuated,
or pneumatically driven pins. These shear
connectors use profiled strip steel elements
which are fixed by pins. To know the resistance
and behaviour of these innovative shear
connectors some tests have been carried
out determine the design resistance of these
connectors.
Recent researches have shown that under
cyclic loading an early crack initiation and
subsequent crack propagation occurs at the
weld collar of headed shear studs transferring
the longitudinal shear forces between steel
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and concrete. This results in a decrease of the
static resistance of the studs and the structure
and clearly indicates that the static and
fatigue resistance of composite steel-concrete
structures should not be considered as separate
limit states which is the case in most design
codes. This paper deals with the results of a
series of experimental work with more than
90 standard EC4-push-out test specimens and
two full scale-beam tests which considers the
crack propagation through the stud foot and
the local damage of concrete surrounding the
studs as relevant consequences of high cycle
loading. Based on the test results new design
method to predict the residual strength of
headed shear studs after high cycle loading
were developed.
Additionally an improved damage accumulation
hypothesis to consider load sequence effects
and non-linear behaviour as well as analytical
expressions to determine the cyclic deformation
behaviour of headed shear studs were derived.
Furthermore, considering the interaction
between the local damage and the behaviour of
the global structure, these research results were
taken as the basis to simulate the cyclic behaviour
of composite beam.
A procedure is presented for the calculation
of the key cross-sectional properties of steel–
concrete composite beams of complex cross
section. The novel feature of the procedure is
the use of functions to describe the shape of
the different elements in a cross-section; this
permits determination of the cross-sectional
properties through appropriate integrations.
The formulation is developed in a format that
is directly suitable for computer programming,
i.e. in matrix forms and operations. It is
completely general in terms of the shape of
the cross-section. The procedure is applied to
a new type of composite beam known as the
PCFC (pre-cast cold-formed composite) beam,
details of which are explained herein. This is
shown to perform better than equivalent, more
conventional composite beams at the ultimate
condition, but is slightly less efficient when
considering some serviceability aspects.

Steel–concrete composite members are an
interesting option for structural designers,
but the reliability of design procedures both
in the case of gravity and seismic loads is in
continuous development. The issue is very
complex, since behaviour of continuous
composite beams results from local phenomena
of interaction such as partial shear connection
and bond. Furthermore, composite beams in
buildings generally are not characterised by
a full continuity due to the beam to column
connections; thus the analysis and the detailing
of such parts have a key role in the development
of suitable design procedures. In the present
paper, some computational aspects related to
the modelling of composite flexural members
are discussed with reference to continuous
and semi-continuous structural systems widely
used in practice.
An advanced modelling of steel–concrete
composite beams requires the explicit
introduction of local interaction phenomena i.e.
shear connection force-slip relation and bond
of reinforcement in hogging moment regions.
To this end, a generalisation of the well known
Newark’s kinematic model of the composite
cross section has been presented and the
main computational problems related to local
(cross section) and global (beam) non-linear
analysis have been analysed. At local level, the
attention has been focussed on the definition of
a generalised moment–curvature relationship;
at a global level the solution of simple but
meaningful structural schemes has been
analysed. The reliability and the effectiveness
of the procedure for continuous beams, which
allows to obtain both global parameters such
as rotations and deflections as well as local
quantities such as slips, curvature, interaction
forces and rebar strains, can be extended
also to semi-continuous beams. In this case,
however, the key issue is the evaluation of a
reliable modelling of the relationship between
applied bending moment and relative rotation
in the column–beam connection. The use of a
generalized moment–curvature relationship is
really useful and enables the numerical solution
of continuous and semi continuous beams
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according to the secant method. As a result,
force and deformation pattern in composite
elements can be identified and simplified
models can be developed to enhance frame
analyses under vertical and lateral loads.
The strength of a slender composite steelconcrete beam column differs from the
computed nominal value, which is based on
specified nominal strengths of constituent
materials, geometric properties, and code
design equations. The variability in the strength
is caused by the variations in the strengths
of concrete and steel, the cross-section
dimensions of concrete and steel sections, the
placement of steel sections and reinforcing
bars, and the strength model itself, among
other factors. This study was undertaken to
investigate the variability of ultimate strength
of slender composite beam columns in which
steel shapes are encased in cast-in-place
concrete. The results of this study indicate that
the slenderness ratio, the structural steel ratio,
and the end eccentricity ratio significantly
influence the probability distribution properties
of slender composite beam-column strength,
whereas the effect of specified concrete
strength seems to be significant only for beam
columns with a low slenderness ratio.
A model that calculates both short and long
term deflections i.e., transverse deflections and
section rotations in reinforced, pre stressed
or post tensioned and composite concrete
beams with generalized end conditions
subjected to bending about any transverse axis
proposed. The effects of creep, shrinkage, and
tension stiffening in the concrete and flexural
rotational restraints at the beam extremes are
included in the proposed model. The model is
limited to beams in which torsional moments
or deformations along the member are not
induced by the externally applied loads or
by the pre-stressing or post-tensioning. The
moment–curvature, M–theta diagrams are first
determined at each section in order to calculate
both the transverse deflections and section
rotations. The concrete stress–strain curve is
modelled by: i) a hyperbola for high-strength
concrete HSC for the zone under compression
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and ii) a straight line combined with a hyperbola
for the zone under tension. The stress–strain
curves of the reinforcements are modelled
using a modified Ramberg-Osgood function
for the pre-stressed steel bonded or unbonded
and a multi-linear function for regular rebars
and composites like fiber reinforced polymers
(FRP) and carbon fiber-reinforced polymers
CFRP. Five examples are included that show the
effectiveness of the proposed method to predict
the load–deflection behaviour of reinforced,
pre-stressed or post-tensioned composite HSC
beams, and steel-concrete composite beams.
Eleven steel-concrete composite beams,
four under pure torsion, and seven under
combined bending and torsion were tested
to study their torsional behaviours. Torsiondominated and bending-dominated failure
modes were observed, depending on the ratio
between the applied bending and torsional
moments. Testing results also showed that the
reinforced concrete slab contributes mainly to
the torsional resistance of composite beams
and the contribution of steel joists to torsion
is negligible. However, the steel joist plays a
vital role in restraining the concrete slab from
deforming longitudinally, which enhances the
torsional strength of the concrete slab.
Based on the experimental observations, a
three-dimensional behavioural truss model
capable of analyzing composite beam sections
subjected to the combined bending and torsion
was presented. In this model, the section is
subjected to one- and two-dimensional stresses
separately. The former resists the longitudinal
stresses due to bending and torsion while the
latter resists the shear stresses due to torsion.
These two systems are related based on the
compatibility of strains and the equilibrium
of stresses in the longitudinal direction. The
results predicted with this method are in good
agreement with those obtained from the tests.
Additionally, the interaction between bending
and torsional strengths was discussed. Based
on their strength the steel suitable for structural
engineering application has been identified
and numerical study is being conducted on the
aforementioned steel.
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Engineering Sustainable Materials and
Structures Action Plan II: Sustainability
through Nano-Technology and BioMimetics (eNano Tics)
Project No. ESC 0209 (eNano-Tics)
Date of commencement : April 2012
Target date of completion : March 2017
Nodal Officer : Dr.-Ing. Saptarshi Sasmal

Scope and objectives
• Evolve green and smart
construction materials

engineered

• Develop computational tools for multiscale modeling of materials
• Formulate methodologies and guidelines
for application of engineered materials for
civil engineering applications
• Establish a composite ‘National facility for
materials, sensors and mechanics’

Progress made since commencement
The progress made against the work packages
is described below.

WP 1 : Evolution of potential nanomaterials promising for developing new
cementitious materials
Nanotechnology is the re-engineering of
materials and devices by controlling the matter
at the atomic level. Nanotechnology is not
a new science or technology; rather it was
first introduced by Richard P. Feynman in his
famous lecture at the California Institute of
Technology in 1959. However, the research on
this topic has been very active only in recent
two decades. Nevertheless, nanotechnology is
still one of the most active research areas with
both novel science and innovative applications.
The evolution of challenging technologies
and sophisticated instrumentations as well
as broadening of basic scientific knowledge
are making the research on nanotechnology
fast moving and evolutionary. The key issue in
nanotechnology is the size of particles because
the properties of materials are dramatically

affected due to their size. As particles become
nano-sized, the proportion of atoms on the
surface increases relative to those inside and
this leads to novel properties.
Extensive survey on the application of
Nanoscience and Nanotechnology in Civil
engineering has been carried out. The following
studies are initiated to create the exclusive
database on the potential nano materials for
developing smart and green construction
materials.
• A study was conducted on existing
resources available on nano materials
worldwide and the use of nanotechnology
and biomimetics for developing smart and
green construction materials.
• A system analysis and design was
conducted and preliminary design of the
prototype Knowledge database to capture
information with regard to smart and green
construction materials was designed using
SQL Server 2008 as the back end database.
Web based interfaces were developed
using ASP.NET which will help to capture
information and populate the database.
• Sample forms for searching the database
based on the size, surface area and other
properties have been created which will be
further improved to include advance search
features.
• Necessary forms have also been designed to
capture information related to discovery of
new nano materials used in construction.
• Thus, the database will facilitate in
developing smart and green construction
materials.
Studies on effect of Nano silica on the strength
and durability properties of the concrete/
mortar have also been initiated. Based on these
surveys conducted, it is understood that, to
effectively utilize the potential of nanoscience
towards improving the performance of cement
during hydration, one of the foremost thing
needs to be taken care is dispersion.
Nanoscience of cements has emerged as a
new discipline with the potential to positively
manipulate the nanostructure of calcium
silicate hydrate (C–S–H) in order to achieve
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sustainability objectives. Changes to the
nanostructure of C-S-H can have a signiﬁcant
effect on the micro and macroscopic behavior
of concrete. Many ways are opened up for
improving the performance of concrete by
modifying the C-S-H systems such as bottomup, top-down etc. C–S–H, the main hydration
product of cement is an important and
responsible array for the setting and hardening
of cement. Recently, the particulate nature of
C–S–H is recognized and studies have been
started for making it more functionalized to
achieve better performance.
Photocatalysts are providing a good platform to
achieve our goal to acquire de-polluted, clean
and hygienic world by utilizing mainly natural
resources. As cement is most extensively
used inorganic chemical in the world, the
incorporation of photocatalyst in concrete will
facilitate to develop a value added engineered
material. It is found that photocatalyst creates an
electron-hole pair in presence of the solar light.
Thus, a wide spectrum of organic contaminants
adsorbed on the concrete surfaces or present
in the surrounding air (organic, microbial, and
inorganic) can be converted efficiently into
biodegradable compounds or mineralization of
these compounds to innocuous water and CO2 as
well. If concrete material can be engineered with
suitable and compatible photocatalyst without
altering its basic properties, it will pave the way
for development of innovative materials. Critical
review on literature on engineering of cement
composites by incorporating photocatalyst is
carried out. Investigations on synthesis and
characterization of photocatalyst (such as nano
TiO2) incorporated cement are being carried
out and their efficacies are being examined.
Bio-inspired materials and bio-mimicking
concepts are becoming of increasing interest
in many fields of practical applications.
It is found that specific types of bacteria
precipitate calcium carbonate by hydrolysing
urea. The mechanism of calcium carbonate
secretion by bacteria is still not clear but it
is said that many factors play an important
role in it. Critical review on literature on biomineralisation via chemical approach is being
carried out. Generally ureolytic bacteria are the
predominant inhabitants of soil. So, ureolytic
bacteria was isolated from the soil samples
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that were collected from different locations
using a serial dilution method and plated in
nutrient medium. After plating, the plates were
incubated at room temperature for about 3-4
days. The isolated colonies were sub-cultured
and were for urease production using Urea
agar. The colonies that are able to produce
urease are preserved for future use.
Fiber-reinforced polymer (FRP) composites is
an emerging trend in construction field, since
it is one of the main repair and retrofitting
material. FRPs are well known for enhancing
the mechanical and durability properties of
concrete. Though FRPs have high strength,
there are certain problems in FRP wrapping on
concrete that has to be identified and rectified.
A study has been initiated for nano modification
of epoxy by incorporating nanoparticles in
resin. Then the epoxy resin is characterized.
CFRP wrapped concrete with neat and
modified epoxy subjected to compression and
flexural strength tests in various environmental
conditions are being studied. The presence of
respective nanoparticles, functional groups
and its bond nature and also the external
morphology of the modified epoxy are also
being investigated.

WP 2 : Development of computational
tools for multi scale modeling of
materials
Computational modelling of material behaviour
is a reliable tool to complement traditional
theoretical and experimental approaches.
Behaviour of cementitious material depends
on its constituents. Knowledge of properties
of elementary processes is required to predict
their behaviour. Simplification and assumptions
are made in conventional methodologies to
predict the behaviour. Mechanical properties of
cementitious materials are obtained empirically
and material models are derived from them.
Features of constituent materials and their
participation need to be understood for deriving
the property of the matrix. This can be handled
by taking into consideration the features at
multiple scales. Thus, multi-scale modelling is
essential to solve such problems. It is understood
that there are many scales at which the physical
problem can be represented. Among these,
three scales, namely, nano, micro and macro
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scales are considered in the present study for
engineering the behaviour of cementitious
material. Challenges that are anticipated are
linking of different scales, methodology for
sharing of information across scales, translation
of model from one scale to another and its
correctness. These challenges can be overcome
by understanding the material behaviour at
different scales. Towards this, it is aimed to
obtain C-S-H properties from nano level, while
mortar properties are being ascertained from
micro level. Macro level is dealt with addition of
aggregates to cement mortar.

WP 3 : Establishment of advanced
facilities for synthesis, characterization
and performance evaluation of
sustainable construction materials
A composite ‘National facility for materials,
sensors and mechanics’ is being established at
CSIR-SERC as combined output of the activities
of the three proposed projects of CSIR-SERC in
the XII Five Year Plan period namely, Engineering
Sustainable Materials and Structures Action
Plan II: Sustainability through Nanotechnology
and Biomimetics (eNano-Tics); Engineering
Sustainable Materials and Structures Action
Plan I: Sustainability through Eco-balancing
(SUSMAS); and Innovative Methods for Health
Assessment and Damage Mitigation of
Structures (I-HEAL). Further, experimental and
computational facilities are being created to
bring up a state of the art facility on synthesis,
characterization, and multi-scale simulation of
engineered materials for green infrastructure.

Innovative Technologies for Health
Assessment and Damage Mitigation
of Structures (I-HEAL)
Project No. ESC 0110 (I-HEAL)
Date of commencement : April 2012
Target date of completion : March 2017
Nodal Officer : Dr. K. Ramanjaneyulu
Co-nodal Officers : Dr. G.S. Palani
		 	  : Dr. N. Gopalakrishnan

Scope and objectives
• Development of new sensor technologies
and methods for structural health
monitoring and assessment
• Evolve techniques for real-time, continuous
remote health monitoring employing
motes, self-sensing & GPS, GSM, Satellite,
RF, image processing and WSN
• Condition assessment and forensic analysis
for damage/defect identification and
evaluation
• Develop strategies for damage mitigation
of hazards-induced distresses in structures
• Service life assessment/enhancement of
structures
• Establish a composite ‘National facility for
materials, sensors and mechanics’.
Nodal Laboratory : CSIR-SERC
Participating Laboratories : CSIR-CEERI, CSIRCMERI, CSIR-CRRI, CSIR-CECRI, CSIR-CGCRI and
CSIR-CSIO

Progress made since commencement
The progress made against each of the work
packages is presented below.

WP 1 : Development of methodologies
for health assessment, damage identification and service life enhancement of
structures
The application of the electro-mechanical
impedance method to detect the presence of
damage and monitor its progression in concrete
structures is investigated using finite element
analysis. The piezo electric ceramic (PZT) patch
bonded to concrete structures serves as both
an actuator and a sensor in high frequency.
As part of the study, numerical investigations
are carried out on the effectiveness of electromechanical impedance measured from piezosensors for identifying the presence of damage
in concrete structures.
A concrete beam specimen having the
dimensions of 500×100×100 mm, is considered
for the analysis. The beam is modelled along
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with a PZT patch bonded to it. A pair of known
harmonic force is applied to the terminals
of the PZT patch simulating its excitation,
the response displacement is obtained from
harmonic response analysis. The parameter
of phase difference in amplitude of sensor is
considered for evaluating the damage. Similar
analysis has been carried out for damaged
beam. The damage has been made in the FE
Model by incorporating a crack of 2mm width
and 4mm depth and 50 mm away from the
piezo sensor. The phase difference between
the pristine and damaged beam shows the
symptoms of damage. The crack depth of
various sizes like 4mm, 7mm, 10mm, 13mm,
and 16mm is introduced in the FE Model and
the analysis is carried out to study the response
signatures with respect to progression of crack.
It has been observed that with the increase in
crack depth, there is an increase in the value of
phase difference.
S-N curve approach is recommended in most
of the current fatigue design specifications
for fatigue strength evaluation of structural
connections. The design rules are based on
a statistical analysis of data obtained from
fatigue tests, to produce the best-fit mean S-N
curve by the method of least squares. IS 800 :
2007, “General construction in steel - code of
practice” gives S-N curves for different nonwelded and welded constructional details.
The S-N curves adopted in IS 800 are similar to
those given in EN 1993-1-9 : 2005 for different
constructional details. It was felt necessary to
check, whether the steel structural connections
fabricated in India would satisfy the IS codal
provisions in terms of fatigue. Hence, high
cycle fatigue studies on selected types of
structural connections conforming to different
constructional details given in IS 800 : 2007
have been taken up.

WP 2 : Development/performance
evaluation of sensors for application in
real time structural health monitoring
Accelerometers are the key devices for the
vibration and shock monitoring in civil
engineering structures, such as bridges, dams,
buildings, etc. subjected to earthquakes,
collisions, explosions, fatigue, heavy traffic or
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strong winds. Dynamic monitoring is a critical
aspect in structural characterization as it allows
identifying and locating the structural damages
incurred. An FBG based accelerometer offers
several advantages such as immunity to EMI/
RFI radiation, high sensitivity, multiplexing and
distributed sensing capability etc. For FBG to
function as an accelerometer, the accelerations
must be coupled to mechanical loads on FBG
through a transducer. The load variation will
impose strain changes on FBG and therefore
results wavelength shifts in the reflected
spectrum of light. By interpreting the changes
in this reflected light the actual acceleration
levels can be found. Many design approaches
were studied and the physical structures of the
transducers vary significantly from one type
to another. All the design efforts were made
to improve the accelerometer performance in
terms of sensing bandwidth, dynamic range
and sensitivity. Based on the study carried
out during the period, the cantilever based
FBG accelerometers are found to be more
sensitive. Further studies are is being carried
out, by modifying the shape of the cantilever,
to enhance the sensitivity.
Experiments were carried out to assess the
level of strain transfer through packaged FBG
sensor by embedding these indigenously
developed packaged FBG sensors inside
the concrete cylinders along with imported
Extrinsic Fabry Perot Interferometeric (EFPI)
fiber optic sensor (embeddable type). The cast
concrete cylinders were kept for curing under
water for 28 days. After curing, the concrete
cylinder was additionally instrumented with
four surface mounted electrical resistance
strain gages to compare the response of the
embedded sensor. The instrumented cylinders
were tested under compressive loading and
the responses of the embedded fiber optic
sensors, and electrical resistance strain gages
were recorded. The strain response obtained
from embedded packaged FBG sensor was
compared with the responses measured from
imported embedded EFPI fiber optic sensor
and average of the four conventional electrical
resistance strain gage responses. The variation
in strains from both sensors were found to vary
within 2%.
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Corrosion of steels rebars in concrete structures
often lead to failure of civil infrastructures.
Thus, it is very important to develop effective
corrosion sensing technology. Assessing the
corrosion condition of rebar is not simple
because they are buried in concrete. Studies on
corrosion monitoring of steel rebar embedded
in concrete structure based on Fiber Bragg
Grating (FBG) sensor have been taken up. In
this connection, a new methodology using
FBG sensors is designed for monitoring the
corrosion of steel embedded in concrete
structures. A 16mm diameter, 200mm long
reinforcement bar was instrumented with two
FBG sensors around the surface of the bar at two
locations. The sensors were protected suitably
to prevent them from getting damaged during
casting. The instrumented reinforcement bar
was placed centrally in the cylinder mould and
concrete casting was carried out. After curing,
instrumented reinforcement bar embedded in
concrete cylinder was subjected to accelerated
corrosion. Due to the corrosion process, the
volume of the steel reinforcement increases,
which results in the tensile strain in the FBG.
This change in strain can be correlated with
the occurrence of corrosion. Monitoring and
collection of data from the instrumented
sensors at regular intervals is under progress.

WP 3 : Development of real-time,
continuous remote health monitoring
(RHM) system and application of wireless
sensor networks (WSN)
Controller, and sensors for the development of
wireless sensor network system for structural
health monitoring application are identified.
Commercially available wireless sensor nodes
(make: MEMSIC): consists of sensor board
(MTS 400), and processor board with radio
(LPR2400) developed around the ARM7 Cortex
M3 CPU, are procured. Study of MEMS based
temperature and humidity sensor, MEMS
based accelerometer, on the sensor board is in
progress. Development of software on 32-bit
ARM Cortex-M3 LPC 1768 microcontroller kit is
also in progress.
Studies were carried out on the various sensor/
hardware components essential for developing

the RHM system. In this connection studies
were carried out on the development of the
Imote2 hardware system using Motes. Imote2
is an advanced sensor network node platform
compatible with .NET Microsoft Framework.
Imote2 has two major components namely
ITS400 – Sensor module and Wireless RF
module. The ITS400 module design includes
Tri-axial ±2g accelerometer, High accuracy
(±0.3°C) temperature sensors, a light sensor
and 4-channel A/D convertor. Imote2 is more
suitable for application of the structural health
monitoring system which typically requires a
signal pre-processing function performed in
the sensing node. Imote2 builder uses. NET
Micro Framework development environment to
experiment with wireless sensor applications.
The .NET Micro framework integrates into
the visual studio environment, supporting
C# development with productivity-boosting
features such as on-device debugging, object
browsing and integrated build and deployment.
Sensor Modules collects the measurement data
with on-board MEMS based sensors followed by
data processing performed by microprocessors
using various algorithms. The communication
modules transmits data to the gateway or uses
other wireless sensor nodes to forward data to
the gateway. The radios enable the sensor nodes
to wirelessly transmit their sensor readings
throughout the network. Software architecture
for Imote2 .NET-based wireless SHM system is
based on three-layer architecture consisting of
a node tier, logging tier and processing tier. The
node tier is on each sensor node. The logging
tier is installed only on the base station node
connected with the PC. The processing tier is
on the PC and utilizes Labview/Matlab.
ITS 400 sensor board details and interfaces of
Imote2 platform were studied along with .NET
software architecture. The system architecture
for Structural health Monitoring Software
using Client server pattern was developed.
Implementation of C sharp programming
methodologies through this sensor board
coding was generated and compiled using
Visual studio 2010. The software for data
acquisition and processing in the sensor node
was also developed on Visual Studio .NET
platform.
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Performance evaluation of the wireless sensor
nodes and developed software tool has been
carried out by conducting the laboratory level
studies. Investigations were carried out on a
controlled vibration test bed. Wireless sensor
node was attached to the test platform and was
tested by applying known vibration levels (0.5g
and 1.0g). The response measured by the sensor
was successfully transmitted to the base station.
A coding has been developed for converting the
measured accelerations into frequencies using
fast fourier transforms. Analysis of the measured
data is under progress.

WP 4 : Advanced NDT & E techniques
for condition assessment and forensic
analysis
Evaluation of the characteristics of concrete for
its mechanical properties is important especially
to assess condition of existing structures for
which design and drawing details are not
available. However, non-destructive testing
has always been qualitative in the analysis.
The quantitative analysis failed many a times
because of the use of non-related parameters or
the use of too lesser number of parameters to
establish the validity of the relationship under
all circumstances (whether laboratory or field).
One such relationship is the relation between
the cube compression strength and the pulse
velocity / dynamic Young’s modulus of concrete.
This relation holds good for the set of specimens
done in the laboratory. The present work is
investigating the possibility of developing a
multi-parameter relationship between the
mechanical properties of the concrete and the
parameters evaluated using the non-destructive
testing methods namely ultrasonic pulse
velocity, rebound hammer, Impact-echo test.
Experiments are carried on concrete specimens
and the results are being analysed.
One of the major durability problems in
reinforced concrete (RC) structures is the
rebar corrosion due to the ingress of chlorides.
Generally, the volume of the corroded rebar is
about 2 to 6 times that of the uncorroded bar.
The volume expansion results in cracking and
spalling of the cover concrete. The prediction
of the service life of RC structures, exposed to
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chloride environments during the design stage
is necessary for ensuring long term safety,
inspection and maintenance activities. Service
life refers to the period of time during which
a structure meets or exceeds the minimum
damage criteria requirements. In most literature,
the service life is approximated to be the length
of the corrosion initiation period. Two concretes
were made using ordinary Portland cement
(OPC) and fly ash based portland pozzolana
cement (PPC) with a water to cement ratio
(w/c) equal to 0.57. Nordtest Method (NT Build
355) is followed in the estimation of apparent
diffusion coefficient. The apparent diffusion
coefficient of OPC concrete and fly ash based
PPC concrete are evaluated and the values
obtained are 7.67 x l0-13 and 3.92 x 10-13 m2/sec
for OPC and PPC concretes, respectively. The
corrosion initiation period of PPC concrete is
found to be nearly twice that of OPC concrete
for the assumed exposure and boundary
conditions. Further studies are in progress.
To achieve resistance to reinforcement corrosion,
different corrosion inhibitors are being used. In
order to evaluate the performance of calcium
nitrite corrosion inhibitor, concrete specimens
were cast as per ASTM G 109 with different
dosages of calcium nitrite inhibitor (CNI), viz.,
10 1/m3, 20 1/m3 and 30 1/m3 of concrete.
After 28 days of water curing, specimens were
exposed to alternate wetting and drying as
per the procedures laid down in ASTM G 109.
Half-cell potential measurements are being
recorded at every fortnight during wetting and
drying cycles. The trend of half-cell potential
values indicates that the control concrete
(without CNI) showed lower negative half-cell
potentials.
The efficacy of electrochemical removal of
chloride for protection of reinforced concrete
structures against corrosion is being studied.
Reinforced concrete prisms of size 300x150x150
mm were cast without and with chloride ranging
from 1, 2 and 3% and cured for 28days. After
28days of curing, the specimens were subjected
to electrochemical removal by varying the
current densities such as 100, 200 mm 300
µA/cm2 . The duration was 4 weeks. The ECR
electrolyte contains pore solution of 0.1N NaOH,
0.3N KOH, 0.03N CaO and the concentration was
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readjusted everyday according to the result of
chemical titration. The adjustable resistor was
used to ensure the applied ECR current density.
Free chloride present in the ponding solution
was measured daily using potentiometric
titration method. Open circuit potential and
corrosion rate measurements were performed
to examine the corrosion status after ECR. In
addition, the pH value nearby the reinforcement
and the apparent electrical resistivity of concrete
after ECR were also measured. From the above
test results the optimum current density and the
duration was selected. Studies are in progress.

WP 5 : Modelling and response
evaluation under extreme loads and
damage mitigation of hazards-induced
distress
Building codes are highly simplified tools and
do not adequately represent the effect of local
soil conditions on damage of buildings during
earthquake. The seismic codes of practices (IS
1893:2002(Part 1), IBC 2003) have incorporated
the effect of local soil conditions in a qualitative
manner by classifying soil sites as either hard,
medium and soft or site classes A to F. The
amplification factors suggested for site classes
A to F are based on the average shear wave
velocity of the top 30 m of soil stratum (IBC
2003). It has been recommended in literature
to carry out site-specific analysis which includes
generation of strong ground motion at bedrock
level and propagation of the same through soil
layers to arrive at the design ground motions
and response spectra at surface.
In this study, artificial ground motions are
generated for Bhuj earthquake of moment
magnitude of 7.6 at bedrock level at Sabarmati
river basin using Extended fault SIMulation
(EXSIM) model. Fifteen simulations of ground
motion are generated for one dimensional
ground response analysis and the PGA of
simulated ground motions are compared with
PGA reported in the literature and found to be
in good agreement. Further, artificial ground
motions generated for 7.6 moment magnitude
Bhuj earthquake scenario are propagated
through 8 different soil sites by one dimensional
equivalent linear wave propagation analysis
program DEEPSOIL. Time history and response

spectra of the 8 soil sites are obtained at surface
level for 15 earthquake simulations and the
average response spectra are compared with
the recorded ground motion. This study brings
out the necessity for inclusion of entire depth of
soil stratum in the ground response analyses.
A comprehensive literature review is carried
out to understand the current status on the
assessment of the existing structures due to
fire, blast and impact loads. Fire is reported to
cause more damage in steel or other metallic
structures than RCC. RCC structures are brittle
and undergo fragmentation, spalling and
severe cracking under blast and impacts.
Blast loading on vulnerable structures can
cause considerable damage and loss to life.
Minimisation of damage to a structure in
the event of an explosion and reduction of
fragmentation are two major requirements of
a blast resistant structure. On the other hand,
impact loads in reinforced concrete structures
are caused due to the crashing of objects at
low or high velocities. The behaviour of various
structural components under blast and impact
loading consists of two response phases. The
local response due to the stress wave that
occurs at the loading point during a very short
period after impact; and the overall response
including the free vibration effect due to the
elastic-plastic deformation that occurs over a
long period in the whole structural member
after impact. The overall response depends
predominantly on the loading rate effect in
materials and the dynamic behaviour of the
structural component.
In order to formulate strategies for mitigation
of hazards under fire, impact and blast, a
thorough understanding of mechanism by
which these loads are transferred to the
structural components is essential. With due
consideration to the complexity of the loading
during the event of fire, blast or impact, it is
decided to study the response of a selected
flexural member.
The aim is to determine the critical responses
of this flexural member under each type of
loading separately. It is proposed to study
the blast response of the flexural member by
varying the charge weight and distance. For
getting the impact response, arbitrary shape of
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projectiles with mass and velocity in practical
ranges is proposed to be considered.
Many regions in India are vulnerable to multihazards such as earthquake and winds. The
need to embrace a multi hazard approach
when designing and retrofitting structures is
essential for their protection in these regions. A
sound multi hazard design approach provides
an impetus to adopt a performance based
philosophy for design against risk. In this
method, the aim is to anticipate and coordinate
how the building and its systems interact, how
mitigation of one hazard can influence the
building’s vulnerability to others, and how
undesirable conditions and conflicts may be
avoided or resolved. An attempt is initiated
to identify the contra requirements in multihazard environment with specific reference to
earthquakes and strong winds.
India’s four recently upgraded seismic
zones emphasize the need for developing
new innovative strategies and methods for
satisfying the twin requirement of sustainability
and disaster resistance of housing/building
structures which are seismically deficient.
This necessitates development of appropriate
seismic performance enhancement strategies
like system completion, system strengthening,
system
stiffening,
enhancing
system
deformation capacity, reducing earthquake
demand adopting supplemental damping
using base isolation and passive energy
dissipation (PED) systems for enhancing the
seismic performance of structures. Among
these strategies the supplemental damping
strategy using PED devices is picking up for
enhancing the seismic performance of framed
buildings in recent years . In the present task
the supplemental damping strategy using
PED devices for reducing the seismic demand
is identified. A detailed literature review is
completed covering the world-wide scenario
about the open ground storied buildings and
concept of supplemental damping strategy
towards meeting sustainability and disaster
resistance for mitigating seismic hazard.
In present practice, two methods namely;
dual system method and modal strain energy
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method are conventionally used to design
PED devices towards providing supplemental
damping for improving the seismic performance
of seismically deficient framed buildings.
Among these methods, the dual system method
is applied to design rate independent PED
devices of yielding or extrusion or friction type
for which stiffness and damping parameters
are independent of the excitation frequency.
Whereas the modal strain energy method is
adopted for designing rate dependent PED
devices of viscous or visco-elastic type for which
stiffness and damping parameters are dependent
on the excitation frequency. However, these
methods only provide design guidelines for
designing the PED device in a particular story
of the framed building without giving much
emphasis to the performance level based
design objective. Hence need for developing an
appropriate seismic performance enhancement
methodology towards meeting sustainability
and disaster resistance for mitigating seismic
disaster/damage of housing/building structures
arises. In order to address the above issues, a
direct displacement based design (DBD), which
focuses on displacement as the key design
parameter, is considered to be an effective
method for implementing performance based
seismic design utilizing deformation capacity
and ductile detailing standards and the same is
being developed in the present task.

WP 6 : Establishment of composite
‘National facility for materials, sensors
and mechanics’
A composite ‘National facility for materials,
sensors and mechanics’ is to be developed as
combined output of the activities of the three
projects of CSIR-SERC in the XII Five Year Plan
period (eNano-Tics, SUSMAS, and I-HEAL).
Rs. 16.10 crore has been sanctioned for the
purpose. The funds available under the head
‘Works and Services’ of these three projects
are to be deployed for construction of the
National facility. The architectural drawings and
estimates of the proposed facility are finalized.
The process of tendering is initiated.

GRANT–IN–AID PROJECTS

Development of Robust Damage
Diagnostic Techniques For Engineering
Structures Using PCA and ICA

Dr. A. Rama Mohan Rao
Dr. P.K. Umesha

This project has been supported with a
grant from the Aeronautical Research &
Development Board, New Delhi.

Ms. K. Lakshmi

Progress made during the Year

Dr. K. Muthumani

• Development of formulations for damage
detection strategies using principal
component analysis & implementation

Ms. R. Sreekala

• Development strategies for assessment of
damage distribution in laminate composite
structures
• Evaluation of various blind source separation
techniques
• Development of Optimal sensor placement
techniques Using principal component
analysis
• Development of modal identification
techniques using ICA and Blind source
separation techniques
• Development of BSS based identification
method with limited sensors
• Experimental work for validation
Most of the activities have been successfully
completed.

Future programme of work

CONTRACT R & D

Team

•• Experimental verification of   damage
diagnostic
techniques
for
laminate
composite structures using independent
component analysis

Benefits likely to accrue to the sponsor
on completion of project:
A robust health monitoring scheme will be
developed under this project for aerospace
applications.

Shri. G.V. Rama Rao
Dr. N. Gopalakrishnan

Analytical and Experimental
Investigations on Remaining Life
and Residual Strength Assessment of
Stiffened Panels Under Constant and
Variable Amplitude Loading
This project has been supported with a
grant from the Aeronautical Research &
Development Board, New Delhi.

Progress made during the Year
Methodologies have been developed for
evaluation of residual strength of plate panels.
Residual strength can be computed by using (i)
plastic collapse condition or yield criterion (ii)
fracture toughness criterion and (iii) remaining
life approach. The residual strength of a plate/
panel is the least value obtained by using the
above three criteria. Numerical studies have
been carried out to validate the methodologies
to compute the residual strength. It is observed
that the residual strength values predicted
by using remaining life approach are lower
compared to those predicted by using other
two approaches and hence, the remainning life
approach will govern the design. Curve fitting
equations have been developed by using
MATLAB for prediction of residual strength of
stiffened panels.
Mechanical properties of the aluminium alloy
used in stiffened panels have been determined
by carrying out tension tests as per ASTM B
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557M. Three specimens have been tested.  The
tests have been carried out by using a +250
kN capacity Universal Testing Machine. An
extensometer of 50 mm gauge length has been
used to measure the elongation during the
testing. The average yield and ultimate tensile
strength of the material is found to be 62 MPa
and 84 MPa respectively.  The Young’s modulus
and % elongation of the material are found to
be 71 GPa and 10.7 respectively.
The work towards finite element (FE) modeling
and analysis of unstiffened and stiffened panels
proposed to be tested for fatigue and fracture
behaviour has been started. The panels are
analysed by using fracture mechanics approach
for computation of SIFs and remaining life by
using the finite element analysis (FEA) software,
ABAQUS. The material properties corresponding
to the aluminium alloys 2024-T3 (from literature)
and 2014A (from coupon tests) are used in the
analysis. Studies on both eccentrically and
concentrically placed stiffeners have been
carried out. Three example problems, namely (i)
plate with center crack (ii) edge stiffened panel
with center crack (iii) intermediate stiffened
panel with center crack subjected to CAL have
been selected for the studies. Towards the
geometric and FE modeling of the panels along
with the fixtures, numbers of trial models have

been generated. FE models with coarser and
finer mesh employing linear and higher order
elements have been attempted along with
different methods for representing the bolts
and contacts. Final arrangement of mesh and
elements used has been decided based on
convergence of solution and computational
efficiency. S8R (8-noded quadratic shell element
with reduced integration) elements are used for
modeling pre-cracked panels and the stiffeners.
C3D8R (3-D 8 node linear isoparametric element
with reduced integration) elements are used
for modeling the bolts and fixtures. Mesh
refinement is carried out near holes and crack
tip. Further, quarter point crack-tip elements
are employed to represent singularity around
the crack-tip. For the realistic simulation of the
fixtures with the specimen by using bolts, shell
to solid coupling is provided between the plate
and the bolt. Tie constraint is provided between
the plate and fixture. Surface-to-surface contact
is provided between the bolt and fixture. In the
case of stiffened panels, tie constraints have been
provided between the plate and the stiffener.

Future Programme of work
Experimental studies on cracked stiffened
panels and preparation of report

Finite element model, deformed shape and stress contours of eccentric type of edge stiffened plate
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Benefits likely to accrue to the sponsor
on completion of project
The methodologies/techniques developed in
the project will help to design the structural
components to resist fatigue overloading.

Team
Dr. G.S. Palani
Dr. A. Ramachandra Murthy
Ms. Smitha Gopinath
Shri V. Ramesh Kumar
Shri M. Saravanan
Dr. S. Vishnuvardhan
Dr. K. Ravisankar
Dr. Nagesh R. Iyer

Development of Structural Health
Monitoring Schemes for Civil
Engineering Infrastructure in India
Using Smart Sensing Technologies
This project has been supported with a grant
from the National Programme on Micro and
Smart Systems(NPMASS), ADA, Vimanapura
post, Bangalore.

Progress made during the Year
A model of a reinforced concrete bridge
is fabricated. It was scaled down from the
Dharapuram bridge for which live measurements
have been taken as part of the project and
reported earlier. Details of instrumentation
embedded in the bridge include:t
• Strain Gauges on the reinforcing steel.
• Piezo patches on the reinforcing steel.
• Smart piezo patches for electro mechanical
impedance measurements.
The EMI signatures during the curing process
have been collected from the bridge model
using the embedded piezo patches in the form
of clinkers, to investigate the stiffness variation
of the bridge during the curing process.

Initial dynamic tests have been carried out
by placing MEMS based accelerometers,
Motes and also micro strain based tri axial
accelerometers. The remote monitoring using
Motes and also micro strain based sensors is
demonstrated at lab level. Future work include
dynamic measurements under un-damaged
healthier state, the bridge will be subjected to
progressively increasing damage and tested
again. Algorithms developed in the project for
damage estimation will be validated.
Studies on EMI based damage identification
technique on a metallic model was carried out
and studies related to the effect of mass loading,
sensitivities of impedance measurements with
respect to the distance from spatial damage
location are investigated. Further, the effect
of environmental variability on EMI signatures
is investigated by subjecting the specimen
to temperature variations ranging from 25 C
to 50C and relative humidity of 80% to 90%.  
Investigations carried out on the EMI signatures
with environmental variability clearly indicate
that the temperature variations significantly
affect the EMI signatures and the humidity has
less impact on EMI signatures.
A bridge pier has been cast in the laboratory
and  piezo patches  are pasted at critical placed
on the surface and the effect of crack opening
and closing on the EMI signatures are studied.
The damage progression has been correlated
with different damage metrics, which include
root mean square deviation (RMSD), mean
average percentage deviation   (MAPD) and
cross correlation (CC). The results of EMI
signature deviation under different stages of
concrete curing and strengthening has been
encouraging and will be further pursued.

Future programme of work:
• Development of damage diagnostic
techniques for remote health monitoring
with particular reference to MOTE
technologies.
• Experimental validation
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Benefits likely to accrue to the sponsor
on completion of project:
A remote health monitoring technology will
be developed under this project with all the
software for civil engineering structures.

Team
Dr. A. Rama Mohan Rao
Dr. N. Gopalakrishnan
Dr. Nagesh R. Iyer
Dr. K. Ravisankar
Dr. K. Muthumani
Dr. P.K. Umesha
Dr. K. Sathish Kumar
Shri S.G.N. Murthy
Ms. R. Sreekala
Dr.-Ing . Saptarshi Sasmal
Shri. G.V. Rama Rao
Shri B. Arun Sundaram
Ms. K. Lakshmi

Segmental Composite Slabs for
Bridge Decks
This project has been supported with a grant
from the Department of Science & Technology
(DST), New Delhi.

Progress made during the Year
State of the art studies were carried out
on composite slabs for bridges which are
constructed using segmental method. The
effectiveness and efficiency of type of shear
connectors and spacing of shear connectors
to achieve the required bending and shear
resistance of segmental composite slabs
are studied. Also, the load deformation
characteristics, behavior of the composite slabs
under monolithic and cyclic loading reported in
the literature are studied. Based on the studies
carried out on the literature available, different
parameters of shear connectors of various
types are identified. A state-of-the-art report
is prepared based on the studies carried out.
Further, numerical analysis is being carried out
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on different types of shear connector to study
their behavior under segmental construction
of precast composite slabs.

Future programme of work:
• Numerical investigations on different types
of shear connectors for segmental composite
slabs.
• Design and fabrication of test setup for pushoff tests on segmental composite slabs.

Team
Dr. K. Ramanjaneyulu
Shri V. Srinivas
Dr. Anandavalli
Dr. S. Bhaskar
Shri K. Sivasubramanian
Ms. A. Kanchana Devi
Ms. K. Lakshmi
Ms. C. Bharathi Priya
Shri Nawal Kishor Banjara
Dr. Nagesh R. Iyer

SPONSORED PROJECTS

Performance Evaluation of Typical
Railway Bridges under Increased Axle
Loads of Freight Wagons

static and dynamic tests due to increased axle load
train formation are carried out.

This project has been undertaken under the
Sponsorship of Southern Railway, Chennai.

Progress made during the Year
Third cycle of investigation on Bridge No.145UP  
between Taduku and Puttur    at Arakkonam
– Renigunta Section of the Southern Railway
Zone is carried out during 29th May to 2nd June,
2012 for evaluation of response characteristics
of the bridge. Post-processing and analysis of
the measured data of static and dynamic tests
due to increased axle load train formation are
carried out. Typical measured data of variation
of vertical displacement of girder due to
uniform speed of 75km/hr is shown in Figure.

Variation of vertical displacement of girder due to
uniform speed of 75km/hr

Third cycle testing of Bridge No.145

Third cycle of investigations on Bridge No.42DN
near Tiruttani at Arakkonam – Renigunta Section
of the Southern Railway Zone is carried out during
27th September to 5th October, 2012 for evaluating
the response characteristics of the bridge. Postprocessing and analysis of the measured data of

Instrumentation on the bridge
Testing of Bridge No. 42DN

Train formation on the bridge
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Future Programme of Work
• Four cycles of Testing for  bridge no. 44 near
Ennor
• Preparation of the project completion report
The present work of instrumentation and
monitoring will help the railways to evaluate
the performance of the existing bridges under
increased axle load levels on the iron ore
route and will help in improving their codal
recommendations.

of ultrasonic scanning, cover survey, half-cell
potential survey, resistivity of concrete and
concrete powder samples for determination of
chloride content.   Concrete core samples was
also taken from the structures. The design of the
new walk way slab was also made. Extending
the life of RCC structures based on the repair
methodology suggested by CSIR-SERC.

Team
Shri P. Srinivasan
Dr. K. Ramanjaneyulu

Team

Dr. S. Bhaskar
Dr. K. Ramanjaneyulu
Dr.  V. Srinivas
Dr.-Ing Saptarshi Sasmal
Shri K. Saravana Kumar
Shri Nawal Kishor Banjara
Dr. G.S. Palani
Dr. A. Ramachandra Murthy
Ms. Smitha Gopinath
Dr. Nagesh R. Iyer
Dr. K. Ravisankar
Dr. S. Parivallal
Shri K. Kesavan
Shri B. Arun Sundaram
Shri A.K. Farvez Ahmed
Dr. S. Vishnuvardhan
Shri S.G.N. Murthy
Shri C. Jeyabal

Shri K. Sivasubramanian
Smt. A. Kanchana Devi
Dr. Nagesh R. Iyer

Study on Seismic Performance of
Csrdms
This Project has been undertaken under the
Sponsorship of The Board of Research in
Nuclear Sciences, Trombay, Mumbai.

Progress made during the Year
The first phase of the seismic qualification of
Control and safety Rod Drive Mechanism (CSRDM)

Condition Assessment of Columns
& Beams of Intake Well and Design
for Replacement of the Corrosion
Damaged Walk Way Deck Slab of
Intake Well at Maps, Kalpakkam
This Project has been undertaken under the
Sponsorship of Madras Atomic Power Station,
Kalpakkam.

Progress made during the Year
Field investigation was undertaken for
carrying out Non-Destructive tests consisting
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Pseudo dynamic test on CSRDM
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of PFBR using pseudo-dynamic test facility is
conducted. The total duration of the Operating
Basis Earthquake (OBE) excitation is 19 sec and
during this period the control rod is dropped at
various time instances and the dropping time is
measured through the high speed video camera
and image processing. Measurement includes
dynamic strains, accelerations and displacements
at critical locations.  The fixtures and fabrication
for the multi-support excitation test under water
filled conditions have been erected in the ASTaR
Lab. After doing trail runs second phase of the
seismic performance of Control and Safety Rod
Drive Mechanism (CSRDM), under fluid filled
conditions are carried out.

Benefits likely to accrue to the sponsor
on completion of project
Experimentalevaluationofthemulti-supportseismic
excitation on CSRDM specimens is conducted for
the first time in South Asia. Seismic qualification
of CSRDM is intended to ensure its functioning
(safe shutdown of reactor) during earthquakes for
emergency shutting of the reactor.

Team
Dr. N. Gopalakrishnan
Dr. Nagesh R. Iyer
Dr. K. Muthumani
Dr. K. Sathish Kumar
Ms. R. Sreekala
Shri. G.V.Rama Rao

Investigations on Performance
Evaluation of Parallel Flange Sections
for Specified Loads Phase-I: Beam
Sections
This Project has been undertaken under the
Sponsorship of Jindal Steel and Power Ltd.
(JSPL), Raigarh.

Objectives
• To conduct coupon tests for obtaining the
stress-strain curve for specified steel grades
for beams

• Experimental and numerical studies on flexural behavior of UB, NPB and WPB sections
• Experimental and numerical studies on ISMB
sections towards comparison of flexural behavior
with that of parallel flange sections (PFS)
• Parametric studies on beams to prepare a
suitable handbook for PFS

Scope
• Independent moment capacity only will be
considered.
• Length of the beam will be selected based
on the available test facility.
• Investigations will be limited only to
I-Sections.
• Experimental studies for flexural behavior
will be studied by using four point
bending specimens with simply supported
conditions.

Progress made during the Year
The residual stress and available thickness at
sample points in one of the selected beams have
been measured for incorporating in the finite
element model. Two of the parallel flange beams,
UB305 and UB357 with least depth and span length
less than 3m have been tested under monotonic
loading. The tests have been performed with
the available supporting systems under 2500kN
MTS UTM. Extensive instrumentation consisting
of LVDTs, strain gauges, rosettes and dial gauges
has been used to capture the various responses
during the testing. The data has been acquired by
using Data Acquisition System with 48 channels.
Experimental studies on UB 457, NPB 400, NPB
450 and WPB 600 sections have been completed.
The necessary loading and support fixtures have
been fabricated. The testing of remaining beam
sections are taken up. Specially fabricated support
and loading fixtures have been assembled.
The reaction frame has been mounted with
200 tons jack and 300 tons load cell for testing
the beams under load control.   Tension tests
towards obtaining the mechanical properties of
the material for each beam sections have been
completed. Interpretation of results of all the
tests is under progress. Finite element modeling
of beam sections have been completed. The
model has been incorporated with mechanical
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properties of the material obtained from tension
coupon tests. Also, the FE model has been
incorporated with residual stress distribution
by applying nodal loads obtained through
conversion of residual stress distribution in to
nodal loads. The FE model is also incorporated
with imperfections, which is incorporated from
the buckling analysis of perfect FE model for
respective parallel flange sections. Testing of
other sections is under progress.
Testing of remaining 4 parallel flange beams
and validation of finite element analysis results
for all specimens

Benefits likely to accrue to the sponsor
on completion of project
Upon completion of the project, the client
would able to reach the customers with better
understanding on the behaviour of PFS beams.
Fabrication of girders and columns above 600
mm depth could be avoided by using the rolled
sections upto 1200 mm depth that would
enable faster completion of projects.  

Team
Dr. G.S. Palani
Shri V. Marimuthu
Ms. P. Prabha
Shri M. Saravanan
Dr. V. Srinivas
Dr. K. Ravisankar
Shri T.S. Krishnamoorthy
Dr. Nagesh R. Iyer

Evaluation of Indigenous Bearing
Material
This Project has been undertaken under the
Sponsorship of Combat Vehicles Research
and Development Establishment (CVRDE),
Chennai.

Progress made during the Year
CVRDE is in the process of developing indigenous
bearing materials for use in Light Combat
Aircraft (LCA) applications.   Static and fatigue
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studies have been taken up on the steel, to
qualify the material for its use in LCA.  Chemical
analysis and metallographic studies on the raw
material were carried out at CSIR-NML.  Based
on the relevant ASTM specifications, specimens
were fabricated for tension, sharp notch
tension and uniaxial compression tests at room
temperature.   The test specimens were heat
treated following the procedure recommended
in ASM International : “Heat Treater’s Guide Practices and Procedures for Irons and Steels”.  
Hardness values of the steel, on the Rockwell
scale, before and after heat treatment were 91
HRB and 62 HRC respectively.
Tension tests were carried out at room
temperature on five numbers of specimens to
evaluate mechanical properties of the steel.  
ASTM E 8M : “Test Methods for Tension Testing of
Mechanical Materials” was followed in preparing
the test specimens and carrying out the tests.  
The overall length of the specimen was 150
mm.  The diameter at the gauge section was 6
mm and the gauge length was 30 mm.  The tests
were carried out on the heat treated samples
using a ±250 kN capacity servo-hydraulic
fatigue rated UTM. The tests were carried out
under displacement control.  The rate of loading
was 0.6 mm/min.   Based on the five tests, the
average yield strength and ultimate tensile
strength of the material (at room temperature)
were 1300 MPa and 2563 MPa respectively. The
Young’s modulus was 260 GPa.  The percentage
elongation was 0.6% and the material was found
to be highly brittle in nature.
Tensiontestswerecarriedout at room temperature
on five numbers of specimens to evaluate
sharp-notch tensile strength of the steel.  ASTM
E 602 : “Standard Test Method for Sharp-Notch
Tension Testing with Cylindrical Specimens” was
followed in preparing the test specimens and
carrying out the tests.  The sharp-notch strength
gives a comparative measure of the resistance
of thick-section materials to fracture under
plane-strain conditions originating from a very
sharp stress-concentrator or crack.  The overall
length and diameter of the specimen were 150
mm and 12.7 mm respectively.  The specimen
had a sharp notch at the centre.   The depth
and angle of the notch were 3.7 mm and 60
respectively.  The tests were carried out on the
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heat treated samples using a ±250 kN capacity
servo-hydraulic fatigue rated UTM.   The tests
were carried out under displacement control.  
The rate of loading was 0.6 mm/min.  Based on
the five tests, the average sharp-notch tensile
strength of the material (at room temperature)
was 830 MPa.  The sharp-notch tensile strengthto-yield strength ratio was 0.64.
Compression tests were carried out at room
temperature on five numbers of solid cylindrical
specimens to evaluate compressive strength of
the steel.   ASTM E 9 : “Standard Test Methods
of Compression Testing of Metallic Materials at
Room Temperature” was followed in preparing
the test specimens and carrying out the tests.  
The length and diameter of the specimens
(medium-length, L/D ratio = 3) were 60 mm and
20 mm respectively.  The tests were carried out
on the heat treated samples using a 2500 kN
capacity servo-hydraulic UTM.  The tests were
carried out under displacement control.   The
rate of loading was 0.3 mm/min.  Based on the
five tests, the average compressive strength of
the material (at room temperature) was 3546
MPa.  All the specimens failed by crushing and
the material was found to be highly brittle in
nature.

Future Programme of Work
• Tension, sharp notch tension and
compression tests at elevated and subzero
temperatures
• Plane strain fracture toughness tests, low
cycle and high cycle fatigue studies, and
corrosion fatigue studies

Benefits likely to accrue to the sponsor
on completion of project
The studies carried out under this project will
be useful to qualify the indigenously developed
material for its use in LCA.

Investigation on 30, 40 and 50 M High
Triangular Hybrid MW Towers with
Raft Foundation for One Soil Type and
Isolated Pad Foundations for Four Soil
Types for Each Tower
This Project has been undertaken under the
Sponsorship of M/s. i Engineering SAL (OffShore), Beirut, Lebanon.

Progress made during the Year
The scope of the work include checking the
design of raft foundation for all these towers
for one type of soil of very low soil bearing
capacity and isolated foundation for four types
of soil. The proof checking could be started only
after the soil investigation in all these five types
of soil from the customer end. Some of the
incompatible soil parameters were analysed,
discussed and finalized on either end [Sponcer
and CSIR-SERC, Chennai] and used as input
for design checking.   The foundation design
submitted by the clients are independently
checked for the given leg forces, soil parameters,
foundation sizes, reinforcements, back-fill for
leg uplift, etc.  The design validation reports with
alterations, suggestions and recommendations
were prepared and submitted to the client.   

Benefits likely to accrue to the sponsor
on completion of project
Based on the design validation reports, the
sponsor can fabricate and erect the 30, 40 and
50m high communication towers for installing
the communication antennae. Thus it improves
the communication network.

Team
Dr. S.J. Mohan
Dr. Nagesh R. Iyer
Dr. N. Prasad Rao

Team

Shri R.P. Rokade
Dr. S. Vishnuvardhan
Dr. G. Raghava

Shri R. Balagopal

Shri P. Gandhi
Shri DM. Pukazhendhi
Shri M. Saravanan
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Testing of Concrete Beams for Fatigue
Strength Evaluation
This Project has been undertaken under
the Sponsorship of Centre for Construction
Development and Research, National Council
for Cement and Building Materials, Ballabgarh,
Haryana, India.

Scope and Objectives
• Ultimate load testing of eight numbers of
reinforced concrete beams  under monotonic
loading with necessary instrumentation

Beam at failure load

• Fatigue load testing of eight numbers of
reinforced concrete beams subjected to
cyclic  load of one million cycles
• Testing for ultimate strength of the beams
after one million cycles

Progress made during the Year
Twenty two  post-tensioned beams are received
from National Council for Cement and Building
Materials (NCB) to evaluate their fatigue
strength under one million cycles of loading.
The overall length of   the beams is 2.3m. The
beams consists of rectangular uniform cross
section of   200x250mm all through its length  
and it was longitudinally post-tensioned using
four strands.   The beams are instrumented with
strain gages at top, bottom and two sides on the
concrete surface and LVDTs are placed at loading
points and at mid span.

Load-deflection behaviour of the beam

Eight beams are tested under monotonic
two-point loading to determine the ultimate
Load vs bottom tension strain plot at mid span

Test arrangement of beam NCB-B3
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load capacity of the beams. Typical test setup
for post-tensioned beams. All the beams
are loaded using displacement control at a
loading rate of 0.2mm/minute. The applied
load, strains, and deflections are continuously
recorded till failure of beam. Crack locations
and crack growth is also marked as and when
the crack progress during the progress of the
test. From the experimental investigation on
the beams, it is found that the first cracking
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load and ultimate load of the beams is 80kN
and 150kN respectively.  Further, the deflection
at mid span measured from LVDT response
corresponding to the cracking load and ultimate
load is 2mm and 24mm respectively.   Overall
crack pattern for all the beams is observed to
be quite identical and confined to the constant
moment zone. The beams are failed due to
widening and extending of flexural cracks into
compression zone and crushing of concrete in
the compression zone, between the loading
points. No shear cracks in the shear zone and
also no damage at the anchorage zone of beam
is observed.  
To assess the fatigue performance of eight
beams, fatigue load tests are conducted by
applying load range of 20kN to 75kN. The
loading arrangements and instrumentation
to beam are made similar to static load tests.   
One million cycles of fatigue loading is applied
on the beam in the load range of 20kN-75kN
at a frequency of 3 Hz by means of a servocontrolled hydraulic actuator.   The upper and
lower load limits of the sinusoidal loading
are kept constant during the test period.
Throughout the fatigue load, it was observed
for the beam behaviour (response) and cracks.
The fatigue loading does not caused any cracks
in the beam and no anchorage slip is observed
for strand. To find ultimate strength of the
beam after the completion of fatigue loading,
monotonic load test on the same beam was
conducted at the deflection rate of 0.2mm/
minute upto failure.  Fatigue load, followed by
static test is carried out for all the eight beams.
The measured deflections, top strains, bottom
strains, crack widths are plotted against applied
load.   Based on the test results a draft report
has been prepared for submission to NCB.

Team
Dr.  V. Srinivas
Dr. S. Saibabu
Dr. Ing- Saptarshi Sasmal
Shri K. Saravana Kumar
Shri Nawal Kishor Banjara
Dr. (Ms.) Jolly Annie Peter
Dr. Nagesh R. Iyer

Seismic Performance Evaluation of
Model of A G+7 CRC Framed Structure
This Project has been undertaken under the
Sponsorship of M/s. Synergy Thrislington,
Mohali.

Objectives
• Analysis of the G+7 CRC framed structure for

the seismic load as per IS code
• To evaluate the seismic performance of

model of a G+7 framed structure for a ground
motion compatible to Zone-V spectrum
• Study of the damage pattern and suggestion

for improvement
• Report on the experimental results

Scope
•• Analysis of the G+7 CRC framed structure for
the seismic load as per IS code will be carried
out by using standard software
•• Seismic performance tests will be conducted
on the 1:5 scaled model of the G+7 framed
structure

Progress made during the Year
Seismic performance experimental studies on
the assembled 1:5 scaled model of the G+7
framed structure has been conducted on the
4 m x 4 m shake table. The dead and imposed
loads are simulated by equivalent loads
through rigidly connected RC slabs amounting
to 1500 kg per floor for the intermediate floors
and 680 kg for the top most floors. For the
purpose of seismic tests, the foundation of the
model of the framed structure is considered as
fixed. The pattern of earthquake spectrum has
also been appropriately scaled corresponding
to the soft soil spectrum as per IS:1893-2002
code. Free vibration tests have been conducted
before and after placement of the loads. This
has been followed by progressively increasing
earthquake motions quantified by peak
ground accelerations (PGA) corresponding to
Zones II, III, IV and V as specified for maximum
considered earthquake (MCE) as per IS:1893-
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2002 code for soft soil conditions. Based on
the experimental studies, it is found that the
overall performance of the scaled model of the
framed structure is satisfactory.
Seismic response spectrum analysis of G+7 and
G+14 prototype framed structures has been
conducted corresponding to Zone V as per
IS:1893-2002 codal provisions. The deflection
and the stresses obtained based on the seismic
response spectrum analysis for the G+7 and
G+14 framed structures are found to be within
the permissible limits.

direction are conducted using 4 m X 4 m
shake table and dynamic characteristics of
control valves are identified.   Endurance test
with constant displacement amplitude and
ramping up frequency are also conducted on
all the six control valves. Endurance test with
constant frequency of 10, 20, 25, 30 and 33 Hz
are conducted on the control valves with 1.0
g of acceleration amplitude. All the valves are
classified as stiff as their natural frequencies
are well above 50 Hz. The project has thus been
successfully completed after achieving all the
objectives envisaged.

Benefits likely to accrue to the sponsor
on completion of project:
As the cost and time is the need of the day, this
project would encourage using pre-engineered
buildings. This would enable the sponsor to
build the structure in a fast-track manner.

Team
Dr. G.S. Palani
Shri V. Marimuthu
Ms. P. Prabha

Shake table test of a typical Control Valve

Shri M. Saravanan
Ms. C. Bharathi Priya
Ms. R. Sreekala
Shri G.V. Rama Rao
Dr. N. Gopalakrishnan
Dr. K. Muthumani
Dr. Nagesh R. Iyer

Vibration Study of Control Valves
Under Tri-Axial Excitation Inputs
This Project has been undertaken under
the Sponsorship of AUDCO India Limited,
Chennai.

Progress made during the Year
The resonance search tests and endurance
tests are carried out for all the valves.
Resonance search tests in each orthogonal
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Benefits likely to accrue to the sponsor
on completion of project
The industrial valves having undergone
rigorous vibration based endurance tests
shall ensure un-interrupted and trouble free
operation both from functional requirements
and non-functional safety requirements.

Team
Dr. K. Sathish Kumar
Dr. K. Muthumani
Dr. N. Gopalakrishnan
Ms. R. Sreekala
Shri G.V. Rama Rao
Ms. C. Bharathi Priya
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Support System Design for the Drive
Motor of TCP at Donimalai
This Project has been undertaken under the
Sponsorship of NMDC Limited, Hyderabad.

The sponsor approached CSIR-SERC, Chennai to
study the excessive vibration problem reported
in Donimalai Iron ore mine of NMDC. Detailed
vibration measurements have been carried out
in an existing foundation of crushing plant at
Donimalai Iron ore mine of NMDC. The recorded
vibration responses were analysed in the
laboratory to assess the severity of vibration. This
has enabled in identifying the condition of the
existing foundation and assessment of strength
of existing foundation for new machinery
loadings. Further, finite element analysis is
also performed. A support system for the new
machinery loadings is designed.   Final report
is prepared and submitted to the client. The
project has thus been successfully completed
after achieving all the objectives envisaged.

Analysis of Three Modular Steel
Bridges I.E 220ft, 180ft Single Lane
and 140ft Double Lane
This Project has been undertaken under
the Sponsorship of M/s. Garden Reach
Shipbuilders & Engineers Ltd., Kolkata

Objectives
•• Modelling and analysis of 220ft, 180ft single
lane and 140ft double lane modular steel
bridges
•• Proof checking of the design of the above bridges
•• Evaluation of fatigue endurance limit for
the critical member/joint under critical load
condition

Scope
•• Linear static/quasi-static analysis of one span
of the bridges will be conducted by using
the finite element method (FEM) employing
beam/truss elements appropriately.
•• The bridges will be analysed for as per IRC
–6 load class of 24R, 30R, 40R, 50R, 70R, A
and AA and AASHTO – HS20 and HS25
•• In addition to the above, dead load,
machinery loads, wind load and seismic
loads will be considered in the analysis as
per the data furnished by GRSE.

Vibration measurement at crusher plant, NMDC,
Donimalai

Benefits likely to accrue to the sponsor
on completion of project
Core competency of CSIR-SERC scientists in structural dynamics related problems; have helped in
a speedy solution to this industrial problem.

Team
Ms. R. Sreekala
Dr. K. Muthumani
Dr. N. Gopalakrishnan
Dr. K. Sathish Kumar
Shri G.V. Rama Rao
Ms. C. Bharathi Priya

•• Load values and their combinations for
analysis will be calculated according to
the respective Indian Standards of code of
practice.
•• Bridge span will be analysed for ideal
boundary conditions as per the structural
detailing adopted.  
•• Standard/available in-house/commercial finite
element analysis software will be used.
•• Material constants based on the data/
information provided by GRSE will be made
use of in the analysis.
•• Structural adequacy checking will be carried
out as per IS:800-2007.
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Progress made during the Year
Modelling of 140 ft double lane, 220 ft and 180
ft single lane modular steel bridge and proof
checking design of members of the bridge has
been carried out based on the design documents
and drawings provided by the sponsor. The
analysis has been completed as per IRC and its
respective load combinations by using standard
software. The proof checking of the design has
been carried out as per the design guidelines
available in IS:800-1984 and 2007. Based on
the proof checking, it is observed that the
analysis and design calculations related to the
140 ft double lane, 220 ft. and 180 ft single lane
modular steel bridge subjected to the respective
combination of loading classes as per IRC are in
order.

Benefits likely to accrue to the sponsor
on completion of project
The studies conducted in the project will enable
the sponsor to erect more number of prefabricated steel bridges, especially in remote
areas of the country.

Team

•• Studythewindeffectonthetowerbycomputation
of wind loads using different methods viz. 3-sec,
hourly wind and 10-min gust
•• Static linear and non-linear analysis of the
tower
•• Design of the tower members and joints for
different load combinations
•• Report on the analytical study

Scope
•• Dynamic effects of wind gusts
•• Gust response factor method for wind load
calculation
•• Patch load techniques
•• Static linear & non-linear analysis
•• Dynamic analysis of the tower
•• Analysis of tower need to account for P-
effects
•• Checking the structural adequacy of the
sizes of the members of the tower and their
connections

Progress made during the Year
Dr. G.S. Palani
Shri V. Marimuthu
Shri M. Saravanan
Shri V. Ramesh Kumar
Shri A.K. Farvaze Ahmad
Dr. K. Ramanjaneyulu
Dr. Nagesh R. Iyer

Design Validation of 240m High River
Crossing 400 kV D/C Transmission
Line Tower
This Project has been undertaken under the
Sponsorship of Power Grid Corporation of
India Ltd. New Delhi.

Objectives
•• Study the dynamic behaviour of the 240m
Transmission line tower
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The transmission line tower has a square cross
section and made up of single and built-up
angle sections. The structural members consist
of leg members, bracings, horizontal belts,
redundants, cross arms, conductors and ground
wires and connections. To study the dynamic
behaviour of the structure, the tower has been
modelled by considering the geometry, crosssection of members and boundary conditions
using different FEA software. Free vibration
analysis of the tower is carried out and
found that is dynamic sensitive. To study the
behaviour due to dynamic effects of the wind
on the tower, wind load has been computed
by using different methods viz. 3-sec, hourly
wind and 10-min gust as per IS: 875 (Part-3).
It is found from the study that the gust factor
method has the higher wind loads compared
to other methods. Also, the wind load on the
tower members has been computed as per IS:
802(Part 1/Sec 1)-1995 and compared with IS:
875(Part 3)-1987. It is observed that the wind
load calculated as per IS: 875 is governing.

SPONSORED PROJECTS

The wind load on conductor and ground wires
are calculated as per IS: 802 (Part 1/Sec 1) by
considering the sag tension in the wires. Static
analysis is carried out for the above loads under
normal and broken wire condition. The tower
has been analysed for several load cases as
per IS: 802 (Part 1/Sec 1). The governing forces
are computed as per the load combinations
specified in the code. The design of the members
is carried out as per IS: 802 (Part 1/Sec 2)-1992.
The feasibility of the members sections is being
validated for the over load factor of 1.5.

Benefits likely to accrue to the sponsor
on completion of project
On completion of this project, the 240m high
tower across Hooghly river   is setting up a
400 kV D/C transmission line from 2x300 MW
Thermal Power Plant at Haldia to Subasgram in
the state of West Bengal,  which would enhance
the power distribution of the region.

of ultrasonic scanning, cover survey, half-cell
potential survey, resistivity of concrete and
concrete powder samples for determination
of chloride content.   Concrete core samples
was also taken from the structures.   Concrete
samples are being analysed.

Benefits likely to accrue to the sponsor
on completion of project:
Extending the life of RCC structures based on the
repair methodology suggested by CSIR-SERC.

Team
Shri P. Srinivasan
Dr. J. Prabakar
Dr. S. Bhaskar
Shri K. Sivasubramanian
Smt. A. Kanchana Devi
Dr. K. Ramanjaneyulu
Dr. K. Ravisankar

Team

Dr. B. H. Bharatkumar
Shri V. Marimuthu ( Project Leader)

Shri S.G.N. Murthy

Dr. A. Cinitha

Dr. Nagesh R. Iyer

Ms. P. Prabha
Shri M. Saravanan
Shri. M. Surendran
Dr. G.S. Palani
Dr. P.K. Umesha
Dr. N. Pandian
Dr. Nagesh R. Iyer (Part-time)

Condition Assessment of Civil
Structures of Main Plant Buildings &
Sef Structures of RAPS 3 & 4
This Project has been undertaken under the
Sponsorship of Nuclear Power Corporation of
India Ltd., RAPS, Kota, Rajasthan.

Progress made during the Year
Field investigation was undertaken for
carrying out Non-Destructive tests consisting

Experimental Investigation on
Superstructure of the Narmada Bridge
at Bharuch, Gujarat
This Project has been undertaken under the
Sponsorship of M/s The Freyssinet Prestressed
Concrete Co. Ltd, Mumbai.

Progress made during the Year
Narmada Bridge over river Narmada is situated
on National Highway No.8 at Zadeshwar,
Bharuch in the state of Gujarat. This bridge
is vital link between Bharuch and Surat in
Gujarat and operational from 1977. The bridge
spanning across river Narmada, consisting of
14 intermediate spans of 96.16 m each and
two end spans of 3.5 m each. The total bridge
length is 1.35 kilometers. The bridge is a prestressed concrete Box-type girder. The bridge
was constructed by the cantilever construction
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Typical view of the bridge superstructure

method with precast/cast-in-situ box elements.
The superstructure consists of prestressed box
segment of 3m length, depth varying from
5.7 m to 2.1 m. The bridge has shown sign
of deterioration, sagging of the cantilever,
malfunctioning hinges etc. It is now proposed
to repair and rehabilitation the bridge and
M/s The Freyssinet Prestressed Concrete Co.
Ltd Limited, Mumbai, approached the CSIR-

Experimental investigation to assess the existing stress
by concrete core trepanning technique
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Structural Engineering Research Centre (CSIRSERC), Chennai, for carrying out experimental
investigation to evaluate the existing stress in
two spans of the bridge.
Experimental investigation was carried out to
assess the existing stress in the superstructure
of the Bridge by using concrete core trepanning
technique. Two different pier spans, namely,
span P4 and span P14 were identified for
investigation. Linear type electrical resistance
strain gage of 30mm size (temperature
compensated for concrete) was used in this
investigation. After preparing the surface strain
gages were fixed at the selected locations using
suitable adhesive, the gages were oriented
along the longitudinal axis of the girder. All
the strain gages were properly protected
such a way that they are not affected by the
water which is used as coolant during cutting
operation. An annular hole of 50mm diameter
was formed at the instrumented location by
diamond core drilling and the strain released
due to incremental drilling (in steps of 10mm
cutting depth) were recorded using the strain
indicator. The strain releases were recorded till
the cutting reached the required depth. From
the experimental investigation to evaluate
the existing stresses, the strains measured at
the instrumented locations by concrete core
trepanning technique. From the measured
strain the existing stress is calculated by using
the modulus of elasticity of concrete and the
calibration constant. By using concrete core
trepanning technique, the existing stress is

SPONSORED PROJECTS

determined from the strain releases which are
obtained on the concrete surface.

requirement.  Fatigue tests on the seventh type
of drag link assembly are in progress.

Benefits likely to accrue to the sponsor
on completion of project

Team
Shri P. Gandhi
Dr. G. Raghava
Shri D.M. Pukazhendhi
Dr. S. Vishnuvardhan
Shri M. Saravanan

Based on the investigation, repair and
retrofitting measures can be designed to extent
the service life of the structure.

Team
Dr. S. Parivallal
Shri K. Kesavan
Shri B. Arun Sundaram
Shri A. K. Farvaze Ahmed
Shri Vimal Mohan
Shri S. G. N. Murthy
Shri R. Srinivasan (Till August 2012)
Dr. K. Ravisankar

Assessment of Concrete Quality
at +4.0 m EL of 275m Height RCC
Chimney at Anuppur Thermal Power
Plant, Madhya Pradesh
This Project has been undertaken under the
Sponsorship of MB Power (Madhya Pradesh)
Limited, New Delhi.

Progress made during the Year

Studies on Fatigue Strength
Evaluation of Drag Link Assemblies
used in Automobile Vehicles
This Project has been undertaken under the
Sponsorship of M/s Rane (Madras) Limited, Chennai.

Progress made during the Year
M/s Rane (Madras) Limited manufactures drag
link assemblies for various passenger and
carriage vehicles.   The drag link is very crucial
component in the steering mechanism.   It
connects the steering wheel to the front wheel of
the vehicle which turns when the steering wheel
rotate.  Major care is taken during manufacturing
for its rigidity, wear resistant and for exact
angular fitment.   M/s Rane (Madras) Limited
has approached CSIR-SERC for fatigue strength
evaluation of these components.  Hence, fatigue
strength evaluation of various types of drag link
assemblies have been taken up.   Fatigue tests
on six types of drag link assemblies have been
completed.  Three specimens have been tested
in each type.  Among the six types of drag link
assemblies tested, three types have satisfied the
design requirement of 1,00,000 cycles and the
other three types have failed to satisfy the design

The height of the RCC chimney is 275.0 m and
the internal diameter at the base is 34.30 m. The
chimney is a multi-flue type. The thickness of the
shell is 700 mm at the base and reducing to 350
mm at the top. The shell is constructed up to a
height of 5.0 m.  The Ultrasonic pulse velocity test
is carried out on the shell of  RCC Chimney for a
height of 1.2 m ( 3.5 to 4.5 m) at grid spacing of
300 mm x 300mm. 12 core samples were also
collected from the shell at different locations.  The
samples were tested for its compressive strength
in the laboratory.  Final report was prepared and
submitted to the client.

Team
Shri P. Srinivasan
Dr. J. Prabakar
Dr. S. Bhaskar
Shri K. Sivasubramanian
Smt. A. Kanchana Devi
Dr. K. Ramanjaneyulu
Dr. K. Ravisankar
Dr. B. H. Bharatkumar
Shri S.G.N. Murthy
Dr. Nagesh R. Iyer
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AcSIR AT CSIR-SERC, CHENNAI

AcSIR (Academy of Scientific and Innovative Research) 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/AcSIR programme on Engineering of
Structures at CSIR-SERC is being coordinated
by Dr. A. Rama Mohan Rao, Chief Scientist and
the renewable energy programme is being
coordinated by Dr. Bala Pesala, Sr. Scientist of
CSIR-CEERI extension centre, CSIR campus,
Chennai.

AcSIR

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
of 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). The course on ‘Engineering of Structures’
being offered by CSIR-SERC, is designed to
provide a solid foundation for practice in both
classical and newly developing areas of structural
engineering including structural analysis and
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design, engineering materials, computational
methods, and sustainable built environments.
The programme features strong components
in laboratory experimentation, basic theory,
information technology, and engineering design.
Two batches of PGRPE trainees i.e. PGPRE-2009
and PGRPE-2010 have successfully completed
their M.Tech. Programme and are pursuing their
Ph.D. Programme.
Currently five scientist trainees of PGRPE2011 batch of CSIR-SERC have completed final
semester thesis work.
CSIR-SERC has given admission to five trainee
scientists and two candidates under sponsored
category for the PGRPE programme on
Engineering of Structures for the year 2012
(AcSIR-PGRPE-ES-2012). Similarly, CSIR-SERC
has given admission to four trainee scientists
and four sponsored candidates for the PGRPE
programme on Renewable energy for the year
2012 (AcSIR-PGRPE-RE-2012). These students
have just completed their 2nd semester course
work.
The first batch of Ph.D. candidates admitted
during January 2012 have completed their
course work. The second batch of Ph.D.
candidates admitted during August 2012 are
pursuing their course work. The selection
process for integrated M. Tech.-Ph.D. (AcSIRIMP/PGRPE-2013) programme and AcSIR-PhD
programme for August 2013 session has just
been completed and the selected candidates
will register for their respective courses in
August 2013.

INFRASTRUCTURAL BASE

Specialized Facilities / Equipment that
rank among the best five in India
When compared with CSIR - SERC it would
be rather rare to find another institution
anywhere in the world which has experimental
and test facilities to cater to various aspects
of structural engineering under one roof.
All the infrastructure required, to install and
commission the state of the art equipment and
hardware, has been planned and designed by
the scientists of CSIR - SERC themselves. Further,
the core competencies and the facilities would
rank individually as the best or the next best
in Indian context. This has been possible due
to generous funding from CSIR and successive
UNDP programmes undertaken at SERC.

Advanced Concrete Testing and Evaluation Laboratory

Structural Testing Laboratory

Laboratory Facilities for evaluating physical and
chemical parameters of concrete including:

• Heavy duty floor for testing prototypes as
well as model structural components

• Pre-tensioning bed of 60 m long and casting
yard

• Hydraulic loading plant up to 100 t capacity
for static and dynamic loading

• Concrete specimens casting facilities and
mixers

• Servo-controlled electro-hydraulic system
with 250kN and 500kN actuators

• Concrete cutting machines for dressing
concrete specimens

• Instrumentation for measurement of
deflection, strains, rotation, etc. during
testing

• Compressive (200 t) and Flexural testing
machines (50 t)

• Reaction frames

INFRASTRUCTURAL BASE

• EOT crane of 10t capacity

Structural Testing Laboratory

• Table vibrator for compacting concrete
specimens
• Large capacity carbonation chamber of
size 3.6m x 3.6m x 2.4m with regulation for
temperature, humidity & CO2 for accelerated
carbonation test on concrete specimens

Prototype bubble-type Dome unit undergoing
strength evaluation test
A view of test specimens exposed to accelerated carbonation in Walk-in type carbonation chamber
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• Diffusion cells with
determining diffusion
concretes

accessories for
co-efficient of

• Data logging systems for recording current
• Potentiostat / Galvanostat
polarization studies

for

Facilities for field investigation
assessment of concrete quality:

basic
for

• Rebound Hammers for determining surface
hardness of concrete structures
• Ultrasonic pulse velocity tester for
determining concrete quality with respect
to integrity and homogeneity
• Impact Echo systems for flaw detections and
thickness measurement

Facilities for field investigation
assessment of corrosion damage:

for

• Half Cells for potential survey
• Resistivity meter for resistivity survey
• Corrosion
GECOR-6/

rate

measurement

using

• Corrosion rate measurement using Galva
Pulse

Structural Health Monitoring Laboratory
• Data Loggers for Static Strain Measurement
- up to 300 channel capacity
• Dynamic Data Acquisition System - up to 72
channel capacity
• 48 Channels for Strain Measurement

• Ultrasonic pulse echo for measurement of
thickness & Concrete Quality

• 8 Channels for Displacement
Measurement

• Pulse array for determination of Concrete
Quality thickness

• 8 Channels for Voltage Measurement

• Ground Penetrating Radar (GPR) for
determining reinforcements ducts and
quality of concrete image processing
• Endoscope for internal damage assessment
in concrete structures
• Microscope for crack width measurement
• Core drilling and sampling equipment (50 –
300 mm dia. & 1200 mm depth) for concrete
structures
• Cover meter for cover depth determination
• High pressure grouting equipment

• 8 Channels for Acceleration
Measurement
• Data Loggers for Vibrating Wire Sensors - up
to 60 channel capacity
• Data Loggers for Fiber Optic Sensors – EFPI
and FBG types
• Non-Destructive Residual Stress Evaluation
by Magnetoelasticity
• Blind-Hole Drilling Equipment for Residual
Stress Measurement
• Displacement Transducers and Total Station
for Deflection Measurement
• Tilt and Inclinometer System for Structural
Monitoring
• Modems, Antennas, Hardware and Software
for Remote Structural Health Monitoring
• Equipments for In-Situ Stress Measurements
in Concrete / Masonry Structures (Core
Drilling / Flat Jack technique)

Impact Echo System

Ground Penetrating Radar (GPR)
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• Wireless Structural Testing System of 64
channel capacity with various wireless
sensors for measurement of strain,
displacement, tilt, acceleration.

INFRASTRUCTURAL BASE

Reinforced Concrete Structures and
Bridge Engineering Instrumentation
• 96-channel MGC plus Data Acquisition
System (M/s HBM make) consisting of
• 48 strain gage channels
• 16 LVDY channels
• 16 Accelerometer channels
• 16 Voltage channels
• Multi-shaker excitation system for forced
vibration testing of bridges consists of
1.

Six Inch Throw APS – 400 make Electro
dynamic (ED) shakers – 4 nos.

•

Ambient vibration testing system for
bridges.

Advanced Materials Laboratory
• Facilities for testing physical properties of
cements and cementitious materials
• Testing equipment for the assessment of
resistance of cement concrete composites
to carbonation and chloride permeability/
diffusion
• Concrete core drilling equipment
• Special mixing equipment for Concrete

2.

Model 4001 Horizontal Operation Reaction
Mass system for low frequency excitation

• Concrete cutting machine for preparation
of test specimen from samples taken from
structures

3.

Reaction mass assemblies – 4 Nos.

• Polymer impregnation unit

4.

Dual Mode Amplifier (144) – 4 Nos.

5.

Jaguar High Performance Desktop
Acquisition/Control Peripheral with 6 input
channels, 2 output channels; )up to 36
input channels) by M/s Spectral Dynamics

• Non-destructive testing equipment for
concrete
(PUNDIT,
Schmidt/Rebound
hammer, etc.)

6.

Force Transducers (PCB208 A12) with
cables

7.

Accelerometers (PCB393B04) with cables

8.

SUN Ultra system loaded with MIMO
analysis

9.

Laptop with MISO analysis and Star
analyzer software

10. JAGUAR  Signal Analysis Software for MIMO
analysis
• Sensors
• Inductive displacement transducers,
Probe version Measuring Ranges of ±10
mm, ±25 mm and ±50 mm
• ±100 mm, Laser based displacement
sensor
• Deltatron  Miniature Accelerometers
• Catman Professional Data acquisition
Software
• ME’scopeVES Visual Modal Analysis
Software
• Instrumented sledge hammer kit for
forced vibration testing of bridges.

2500 kN servo-hydraulic controlled UTM facility

• 1000 kN capacity Universal Testing Machine
(UTM)
• 3000 kN capacity electronically controlled
Compression Testing Machine
• Computer
operated,
walk-in
type,
temperature cum relative-humidity control
chamber
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• 2500 kN servo-hydraulic controlled Universal
Testing Machine

Steel Structures Research Facility
• Medium duty test floor measuring a plan
area of 12 m x 5 m and a shake table bay of
size 5 m x 3.5 m.

pseudo-dynamic testing of structural
components up to a height of 14 m with an
anchor grid of 1 m x 1
• Two numbers of heavy duty EOT crane
each with a load handling capacity of 20 t with
synchronous operation

Test floor supports loading frame up to 10 t
dynamic load. Test floor grid helps to simulate
dynamic loads using the mechanical electrohydraulic actuators.
• Computer
controlled
closed
loop
unidirectional shake table (2.5 m x 2.5 m)
coupled with a servo actuator (100 kN
capacity)
• Ultrasonic Flaw Detector – EPOCH-4
• Ultrasonic Thickness Gauge – EDISON-1M
• Integrated Portable Hardness Tester – TH130
• Coating Thickness Gauge – TT-210
• Digital Data Logger-48 Channels – MGC
Plus
• Inclinometer – WYLER
• Magnetic particle Inspection tools  consisting
of Y-7 Yoke and ketos test ring – Magnaflux
• Dye penetrant Kit – Magnaflux

Advanced Seismic Testing and Research
Laboratory
• 30 t capacity, 4 m x 4 m, tri-axial shake table
facility
• 5 t capacity, 2 m x 2 m, tri-axial shake table
facility
• Pseudo-dynamic test facility consisting of
four numbers of ± 5 t & ± 50 mm actuator

4 m x 4 m and 2 m x 2 m tri-axial shake table facilities

• Captive power supply by two diesel
generator sets each of 750 kVA with facility
for synchronous operation
• Digital ambient vibration measurement
system (micro- microtremor recorder)
• Pile Integrity Testing Equipment
• Assorted range of vibration measuring
system (accelerometers, velocity sensors
and LVDTs) with matching amplifiers
• Portable recording devices (e.g., multichannel digital recorder)
• Vibration exciters/shakers of mechanical
and electro- electrodynamic types
• Building shaker for 0.1 Hz to 20 Hz with 10 t
force

• Response measurement and data acquisition
capabilities for 128 channel
• Hydraulic power supply system
• Servo controlled unidirectional slip table (0.9
m x 0.9 m) coupled with an electro-dynamic
shaker (5 kN capacity)
• Heavy duty test floor of plan dimension 10.5
m x 14 m with an anchor grid of 1 m x 1 m
• Heavy duty box shaped reaction well for
multi-level and multi-directional dynamic/
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Pseudo-dynamic testing facility
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• Ultrasonic test equipment for assessment of
concrete quality/dynamic modulus
• Computational facilities for dynamic analysis
of structures & Modal analysis software
• High Speed Camera with 1000 frames/second
for digital image processing response data

Fatigue & Fracture Laboratory
• Heavy duty test floor of size 36 m x 10.5 m
and two vertical reaction walls of 10.5 m
width and 7 m height
• Computer-controlled closed loop servohydraulic fatigue testing systems with
actuators of capacities ± 50 kN, ± 100 kN, ±500
kN (2 nos.), ±1000 kN (2 nos.) and ±2000 kN
• Fatigue rated, computer-controlled Universal
Testing Machines (UTMs) of capacities ±250 kN
and ±500 kN; ±250 kN capacity machine has
top mounted actuator and load cell and hence
can be used for corrosion fatigue studies.

• Digital image processing system for surface
crack growth studies and on-line image
acquisition during tests
• Portable thickness meter with measuring
range 0.6 – 399.9 mm
• Hydraulic power packs of total capacity
390 lpm
• 320 kVA diesel generator for uninterrupted
test programmes
• Software for carrying out constant amplitude
and random load tests using the actuators
under load and displacement controls
• Software for carrying out static, fatigue and
fracture toughness studies using the UTMs
under load and displacement controls
• Software for crack growth studies
• Digital Video Microscope for surface crack
growth measurement with magnification
upto 200x

• Loading frames for static and fatigue testing,
of capacity up to 4000 kN static and ±2000
kN fatigue

A computer control room cum data acquisition facility in Fatigue & Fracture Laboratory

• Portable data acquisition systems for
measuring strain, pressure and temperature,
including high speed data acquisition unit
• Crack depth gauges for detection and sizing
of surface cracks by ACPD techniques
• Ultrasonic flaw detector including phased
array Ultrasonics
• Environmental chambers for carrying out
tests on materials and components at subzero and elevated temperatures

A view of the Fatigue & Fracture Laboratory facilities
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Tower Testing & Research Station
• Test bed with prestressed rock anchors of
each 500 kN uplift capacity
• Sophisticated servo-controlled hydraulic
loading system
• Simultaneous application of loads at all
loading points of the tower being tested
• Continuous monitoring of resultant loads
and angles of their application
• Strain gauge instrumentation and on-line
data acquisition and processing
• Video cassette recording and closed loop
TV systems for observation, recording and
documentation
• Value added tower crane and other handling
equipment for erection and dismantling of
test towers
• Calibration arrangement for load cell and
angle transducers

An aerial view of the TTRS facilities

• Deflection measurements made digital
records using total station theodolite –
polygonal
• Test pad developed for testing circular /
mono-pole towers
• Uninterrupted power supply during testing
ensured with high power generators with
auto-main-failure (AMF) system

Wind Engineering Laboratory
Atmospheric boundary layer wind tunnel
having a speed range of 0.5m/sec to 55 m/sec,
and comprising

Control room of TTRS

• Fabrication facilities
Loading
capacities
and
accuracies are as follows:

measurement

• Dantec traversing system accommodating
two hot wire probes

Transverse

12,000 kN

Longitudinal

5,500 kN

• Hot wire anemometer system with lineariser,
signal conditioner and welding units

Vertical

5,000 kN

Accuracy of loading

± 1%

Accuracy of angle of application ± 20 min.
of load
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• Six-components force balances
• Data translation cards capable of recording
64 analog single ended signals
• Multi-channel PC based digital remote A/D
high speed Scanivalve pressure scanning
system

INFRASTRUCTURAL BASE

•

Strain and DC voltage multi-channel
Data Acquisition systems

• Gill UVW, sonic and 3-cup propeller
anemometers
• Piezoelectric type accelerometers: tri-axial
accelerometers
• Ten-channel signal conditioners, amplifiers
with associated accessories
A view of the 52 m long Boundary Layer Wind Tunnel

• Four-Channel portable digital oscilloscope
with buit-in printer and RS 232 interface
• TEAC PCM data recorder with related
accessories
• Card module of 16 channel dynamic strain
gauge signal conditioner
• Mobile field instrumentation laboratory
• Parallel
Computational
facility
for
Computational Fluid Dynamics (CFD) studies
comprising
• 8 processor computational servers

Particle image velocimetry (PIV) facility

• FLUENT software

• Upgraded windows based high speed PSI
electronic pressure measurement system

Advanced Computational Mechanics
Facilities

• Setra Model 370 digital pressure gauge with
internal battery operation

Computational facilities include:

• Pressure calibrator(0-100mb)
• Particle Image velocimetry (PIV) system
• Features of the boundary layer wind tunnel
are as follows:
Tunnel

: Open circuit blower
type

Variable speed

: 0.5 m/sec – 55m/ sec

Fan

: Axial flow

Fan motor
power rating

& : Howden-Siroco make;
600HP, 740rpm

Test section

: 18 m x 2.5 m x 1.8 m
(adjustable ceiling)

Contraction ratio : 1:5
Exit velocity
• Full-scale field
comprising

: 11 m/s (max)
measurement

• Wind monitoring system

facility

a) High and low end Servers and Workstations
b) Parallel processing facility with cluster of
workstations
c) High end PCs
d) A strong Local Area Network
The campus-wide local area network is based
on the state-of-the art high-speed fibre optic
backbone. The backbone connects over
275 nodes spread over the campus offering
100 Mbps and giga-bit speeds and good
bandwidth. The nodes not only connect all the
work places of the scientists and laboratories
but also connect the infrastructural places and
the entire administrative and maintenance
sections. The campus-wide network is linked
to a 3 Mbps Internet connectivity. There is also
a state-of-the art video conferencing facility.
Finger based bio-metric attendance systems
established over the campus-wide LAN. SERC/
CSIR Madras campus and TTRS are connected
with RF link.
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FINEART - a world-class FE based software,
has been developed by CSIR - SERC. Realizing
the power and potential of the FEM and
anticipating the needs of industry, CSIR SERC was one of the first civil engineering
institutions in the country to develop computer
software for analysis and design of structures/
components as early as in 1969. Continued
and sustained development of FINEART (FINite
Element analysis of structures using Adaptive
Refinement Techniques) package is an effort in
this direction.

• To illustrate performance of different
types of elements and modeling
methods
• A tool for solution of real life industrial
problems involving engineering analysis
and design.
• A research, and/or applications environment
to address new problem areas or analysis
requirements
Application Softwares, such as ANSYS, ABAQUS,
LS DYNA, NISA II, ALGOR, STAAD III, MATLAB,
MATHCAD, ATENA, MASAS, AUTOCAD, RM2006
Bridge Analysis software, etc., besides database
packages (RDBMS) such as Visual Studio, FOXPRO,
SQL, and Oracle, etc. are available at SERC.

Knowledge Resource Division
There is an excellent collection of knowledge
based literature with the state-of-the art
library having some of the best book/journal/
literature collection in the area of structural
engineering.
Main Screen of FINEART software

It is a multi-physics computational analysis
package with the following features:
• Advanced finite element analysis (FEA)
software
• To provide solution for engineering
problems

Analysis of a cooling tower
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CSIR - SERC Library has the total collection
of 14184 books. The Library subscribes
to 69 foreign and 17 Indian journals. In
addition, journals are being received through
membership and exchange. The Library has a
stock of over 2053 microfiches. Photocopying
services and a microfiche reader facility is also
available. The Library is automated, both for inhouse operations and for information storage
and retrieval. The Library is a part of the CSIR
Consortium on e-journals and has online access
to over 500 journals published by leading
international publishers.

A view of the storage optimizer facility at CSIR - SERC
remodeled knowledge resource division Library
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Facilities for AcSIR & HRD
For the purpose of conducting training of staff
and the Post Graduate Research Programme of
AcSIR in Engineering of Structures and doctoral
programs a class room with stat-of-the-art
audio-visual facilities, including digital white
board, and wi-fi internet enablement, has been
established.

Information Kiosk
A centralized Information kiosk has been set up
at the entrance lounge of Director’s building,
which has both touch sensitive screen interface
and a roller mouse operated keyboard facility
for the visitor. The kiosk is presently designed
to provide general details of the laboratory,
major infrastructure facilities, R&D thrust areas,
list of project leaders, administration contacts,
in addition to access for playing a brief video
documentary on our research centre with
Director’s narration.

project Initiative. This data centre is being
established with state-of-the-art infrastructure
including Servers, Storage solutions and
Network components. CSIR-SERC being among
the approved institutions of higher learning
for NKN connectivity, a 100 Mbps link is being   
provided. Through this connectivity, access
to High Performance Computers (such as
GARUDA, GLORAID USA) and to other Research
and Educational Institutions – pan India and
across the globe – are proposed.

Instrumented Impact Test Facility
Impact testing machines are used to
characterize the impact performance of various
materials and components. These impact
testing systems utilize various technologies
to deliver impact forces - including pendulum
styles, drop weight styles, and machines to
simulate high-rate loading.

Material-handling facility
CSIR-SERC has procured several material
handling equipments to take care of day
to-day material / store handling within the
campus. These include an articulated Hydraulic
mobile crane of 11 ton capacity with maximum
operational height of 9 meters, a Forklift truck
of 3 ton capacity and a battery operated four
wheel industrial platform material-handling
unit used for transportation of loads upto 2
tons on asphalt or smooth concrete, dry and
trampled down road for short-haul services. In
addition to these, a few equipments to be used
on the shop floor have been added. These are,
battery operated stackers of 2 ton capacity each,
an electric pallet truck of 2.5 ton capacity and a
manually operated hydraulic pallet truck.
A view of CEAST 9350 model of machine

Data Centre for Knowledge Network
CSIR-SERC is in the process of establishing a
state-of-the-art data centre which will cater
to the ICT requirements of CSIR-SERC and
CSIRCMC. The proposed data centre will house
the enterprise applications being developed as
part of the CSIR’s Enterprise Resource Planning
Solution project initiative. It will also function as
one of the disaster recovery sites of the above

CEAST 9350 is a floor standing impact system
designed to deliver 0.59-757 J or up to 1,800
J with optional high energy system. As the
premier model in the CEAST 9300 line, this
model includes many time-saving features
and supports a large variety of options–from
chambers to extra energy. CEAST 9350 works
with the impact software and data acquisition
system to make analysis simple. This versatile
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instrument can be used to test anything from
composites to finished products, and is suitable
for a range of impact applications including
tensile impact, puncture, Izod, and Charpy.
Features of the Instrumented Impact Test
Facility:
• High-performance test frames with powerful
belt drive and motor system
• Easy-to-use operator control panel for
precision manual control
• Protective doors and panels on all sides for
operator safety
• Modular crossheads with interchangeable
drop weights - change weights safely in
seconds
• Visual IMPACT Software - for collecting,
analyzing, and reporting detailed impact
performance data
• High-speed data acquisition rates: up to 2
MHz simultaneous sampling - more data
where you need it
• Features such as high-energy configuration,
weighing system, automatic lubrication,
anti-rebound, environmental chamber,
pivoting specimen loader, and automatic
specimen feeding system
Standards
The tests on materials as per various codes such
as:   ASTM D3763, ASTM D7136, ASTM D7192,
ISO 6603, ISO 11343, ISO 8256, and other similar
standards are possible on this machine.
Impact tests on structural elements like beams,
slabs, made of RCC, steel and composites can be
carried out in the instrumented impact test facility.
In addition to this, characterization of materials at
high strain rate can be performed with the help
of the facility. These tests will indicate the energy
absorbing capacities of materials and failure
pattern under impulsive loads.

Compression Testing Machine
Compression Testing Machine (CTM) is used to
test the compressive strength of the materials
or structural elements. It helps to determine
the behaviour of material under compressive
load. The compressive strength for cubical
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and cylindrical specimen, split tensile strength
for cylindrical specimen and flexural test for
prismatic specimen can also be determined.
The CTM installed at CSIR-SERC is the product
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of Microtest. Its compressive load capacity is
3000KN and flexural load capacity is 250KN.
Since the machine is directly connected to the
computer with software named SCM3000, it can
be monitored and regulated using the same and
both in load and displacement control mode,
thus reducing the risk of using regulating and
loading buttons in the machine. The deformation
of the specimen at each point is recorded and
its stress - strain behaviour of specimens can be
obtained. This helps in determining the elastic
limit, proportionality limit, yield point, yield
strength and ultimate load. The load - deflection
curve can also be retrieved directly from the
CTM application in the computer to which the
machine is connected. The fiber closing around
the machine has also reduced the risk of causing
accidents due to sudden failure of the materials/
specimen.

R&D MANAGERIAL BASE
• System of skills upgradation and staff
training (level, nos,.& duration)
No of Staff /

Level

Programme

S & T Staff Training Courses
(India)

/ Workshops
Seminars /

Sl.

Description

Nos

10

11

13

45

54

45

21

66

48

86

113

7

12

9

10

10

7

13

7

Symposia etc.
S & T Staff
(Abroad)
Training Courses
/ Workshops
Admini

Conferences

Staff

/ Seminars /

8

Symposia etc.
Total

No.

09

Conferences/

Information Resource Base
There is an excellent collection of knowledge
based literature with the state-of-the art
Library having some of the best book / journal
/ literature collection in the area of structural
engineering. The statistical information is given
below:

2008 – 2009 – 2010 - 2012-

191

184

153

159

Extramural R&D Human Resource Development
Guidence Provided to students
M.E./M. Tech. (Civil / Structural

2008 – 2009 – 2010 - 201209

10

11

13

35

44

46

65

8

9

14

6

Engg.)
M.Sc., / MCA (Computer Science
/ Applications)

1.

Books(new books added = 156)

2.

No. of Journals subscribed

3.

14184

BE / B Tech Students

-

-

49

117

86

In-house Ph.D. produced/Ph.D.

1

7

5

3

Journal Back Volumes

6156

(Doctoral) Engg. Engineering/

4.

Standards /Codes

3505

General

5.

Hindi Books

489

Total

44

60

114

191

6.

Microfiche

2053

7.

DVD/CD/Floppies

658

8.

Research Alert – a monthly
service

1

9.

Access to e-publisher site
[through CSIR Consortium]

7

10.

Access to e-journals [through
CSIR Consortium]

500

11.

Access to e-database [through
Subscription]

67
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Director’s Secretariat

Infrastructural Divisions
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S & T Staff

House Keeping
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TECHNICAL KNOW-HOW TRANSFERRED/
DISSEMINATED FOR INDUSTRIAL
UTILISATION
The Centre has developed, over the years,
process / product know-how on precast
building & concrete products, as well as repair
techniques with polymer concretes. These are
being continuously transferred/ disseminated
to many governmental and other agencies for
field application in the building construction
and housing sector, either directly and /or
through NRDC, Publications and Presentations
in Workshops / Seminars. Following are the
important processes / products thus released
over the years:
1. High Strength Deformed bar for concrete
reinforcement.
2. A process for making prestressed concrete
poles using HSD bars and portable stressing
beds.
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3. Small capacity ferrocement water tanks.

4. Prestressed concrete monoblock railway
sleepers.
5. A process for manufacture of latoblocks
(building blocks from lateritic soils).
6. Fibre reinforced concrete - light, medium,
and heavy duty Manhole Covers.
7. Ferrocement service core units.
8. Techniques for repair of cracks in concrete
by polymer injection.
9. Polymer impregnated concrete products
- tiles, pipes, panels.
10. Polymer overlays for industrial floor, deck
slabs and pavements.
11. Light weight prefabricated seismic
resistant building using expanded
polystyrene.

Patents Filed
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Patent filed :

Hand held device for in-situ stress measurement in concrete
structures

Inventors:

K. Ravisankar, S.Parivallal, S.G.N. Murthy, K. Kesavan and
N. Lakshmanan

CSIR File No. :

0096NF2008

International Patent
Patent filed :

Laced Composite System

Inventors:

N. Anandavalli, N. Lakshmanan, Nagesh R. Iyer, J. Rajasankar and
Amar Prakash

PCT No. :

PCT/IN2012/000477
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LIST OF COMPUTER SOFTWARE PACKAGES
Name

Detail

INTRAN

Interactive analysis of pin jointed 2-D and 3-D truss system

INFRAN

Interactive analysis of plane rigid jointed 2-D frames

INGRID

Interactive analysis of grids of various patterns

INSPACE

Interactive analysis of 3-D rigid jointed space frames

INFOLD

Interactive analysis of folded plate structures

INCYSHELL

Interactive cylindrical shell analysis

MICSTRAN

Interactive analysis of 2-D, 3-D trusses, 2-D frames and grids

RC SLABS

Interactive design of RC slabs

RC SLABS (G)

Interactive design of RC slabs (graphics enhanced)

RC BEAMS

Interactive design of RC Beams (T, L, rectangular)

RC BEAMS (G)

Interactive design of RC Beams (T, L, rectangular)
(graphics enhanced)

RC COLUMNS

Interactive design of RC columns subjected to axial load and uniaxial
or biaxial moments

RC COLUMNS (G)

Interactive design of RC columns subjected to axial load and uniaxial or
biaxial moments (graphics enhanced)

RC FOOTINGS

Interactive design of RC isolated footings

RC FOOTINGS (G)

Interactive design of RC isolated footings (graphics enhanced)

RC COMBINED FOOTINGS

Design program for RC combined footings

RC COMBINED FOOTINGS (G)

Design program for RC combined footings (graphics enhanced)

RC FLAT SLABS

Design program for RC flat slabs

RC FLAT SLABS (G)

Design program for RC flat slabs (graphics enhanced)

RC STRIP FOOTINGS

Interactive design of RC strip footings

WINFRAN

Windows based frame analysis system [in C/C++]

RC INTZE TANK

Design of RC water tank

INDROOS

Analysis of Industrial roof systems

FINEART**

FINite element Engineering analysis using Adaptive Refinement
Techniques

** Demo kit available for testing and feedback, pending release.
Note:
1)

The above programs are released as load modules on systems ranging from micro-computer to main
frame system.

2)

The programs are released+ under a licence agreement. Details of licence fee, etc., can be obtained from
Director, CSIR-Structural Engineering Research Centre, Chennai, on request (+Except FINEART)
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GRANT – IN AID PROJECTS
S No

Title

Sponsor

Duration

1.

Development of robust damage
diagnostic
techniques
for
engineering structures using PCA
and ICA

Aeronautical
Research
&
Development Board, New Delhi

DEC 2009 – MAY 2013

2.

Analytical and Experimental
Investigations on remaining life
and residual strength assessment
of stiffened panels under
constant and variable amplitude
loading

Aeronautical
Research
&
Development Board, New Delhi

APR 2010 – MAR 2013

3.

Development
of
Structural
Health Monitoring schemes for
Civil Engineering Infrastructure
in India using Smart Sensing
Technologies

National Programme on Micro
and Smart Systems - NPMASS,
[Ministry of Defence], Bangalore

APR 2010 – MAR 2013

4.

Segmental Composite slabs for
bridge decks

Department of Science
Technology, New Delhi

AUG 2012 - SEP.2015

&

SPONSORED RESEARCH PROJECTS
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S. No

Title

Client

Duration

1.

Proof Checking the design of
terminal buildings and trestles for
the ropeway at Sholinghur

Hindu Religious and Charitable
Endowment
Department,
Chennai

Jan.2010 – Dec.2012

2.

Investigation on 30, 40 and 50m
high Triangular Hybrid MW Towers
foundation for one soil type and
isolated pad foundations for four
soil types for each tower

i engineering SAL (off-shore)
Celopatra
Street,
Chouran,
Lebanon.

Nov 2011 – July 2012

3.

Condition assessment of columns
& beams of intake well and design
for replacement of the corrosion
damaged walk way deck slab of
intake well at MAPS, Kalpakkam

MAPS, Kalpakkam.

Feb 2012 – May 2012

4.

Seismic Performance Evaluation of
model of G+7 CRC framed structure

Synergy Thrislington, Mohali

June 2012-Sep.2012

5.

Vibration Study of control valves
through a Tri-axial base excitation
input

Audco India Limited, Chennai.

Nov 2012 – Apr 2013
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S. No

Title

Client

Duration

6.

Assessment of concrete quality
in the RCC Chimney at +4.0m EL
of 275M Height RCC Chimney at
Anuppur Thermal Power Plant.

MB Power (Madhya Pradesh) Ltd.,
New Delhi

June 2012-Apr 2012

7.

Support system design for the drive
motor of TCP at Donimalai.

NMDC Ltd., Khanij Bhavan,

June 2012-Dec. 2012

8.

Assessment of concrete quality and
integrity in the columns and deck
slab of TG for 600 MW power plant

TECPRO Systems Ltd., Chennai,
Hyderabad-500028

Nov.2012 – May 2013

9.

Experimental
investigations
on
superstructure of the Narmada Bridge
at Bharuch, Gujarat & Phase-II

The
Freyssinet
Prestressed
Concrete Co. Ltd. Mumbai

Dec 2012 – Mar 2013

10.

Performance Evaluation of Typical
Railway Bridges under Increased
Axle Loads of Freight Wagons

Southern Railway, Chennai

Jan.2010 – Dec.2012

11.

Study on Seismic Performance of
CSRDM’s

BRNS, Mumbai

June 2011 – Mar 2013

12.

Investigation
on
Performance
Evalution of Parallel Flange Sections
for Specified Loads Phase – I: Beam
Sections

Jindal Steel & Power Ltd., Raigarh

Apr. 2012 – June 2013

13.

Investigation
on
Performance
Evalution of Parallel Flange Sections
for Specified Loads Phase – II:
Column Sections

Jindal Steel & Power Ltd., Raigarh

Dec 2011 – July 2012

14.

Evaluation of Indigenous Bearing
Materials

CVRDE, DRDO, Avadi, Chennai

Nov 2011 – Nov 2013

15.

Testing of Concrete Beams for
Fatigue Strength

Centre
for
construction
Development and Research.
National Council for Cement and
Building Materials, Ballabgarh.

Apr 2012 - Jan 2013

16.

Analysis of Three Modular Steel
Bridges i.e. 220ft, 180ft Single Lane
and 140ft Double Lane

Garden Reach Shipbuilders &
Engineers Ltd., Kolkata

Oct 2012 – Dec 2012

17.

Design Validation of 240m high river
crossing 400 kV D/C Transmission
line tower

Power Grid Corporation of India
Limited, Gurgaon

Nov.2012- April 2013

18.

Vibration study of control valves
through a tri-axial base excitation
input

Audco India Limited, Chennai

Nov 2012 – Apr 2013

19.

Condition assessment of civil
structure of main plant buildings &
SEF structures of RAPS 3&4

Senior Maintenance Engineer
(Civil), RAPS 3&4, Kota, Rajasthan

Jan. 2013 – May 2013
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20.

Studies on fatigue strength
evaluation of drag link assemblies
used in automobile vehicles

Rane (Madras) Limited, Chennai

Nov 2012 – May 2013

21.

Study on Seismic Performance of
DSRDMs – BRNS Project

IGCAR, Kalpakkam

Feb 2012 – July 2013

22

Fatigue strength evaluation of flash
butt welded rail joints

Hyderabad Metro Rail Project,
Madhapur, Hyderabad

Mar 2013 – Sept 2013

Collaborative Projects
Project No.

Title of the Project

Collaborator / Client

Status

CLP 004

Visualization of automated multisensor NDT assessment of concrete
structures

Indo German Science / Technology
Centre (IGSTC)

Apr 12 –
May 15

CLP 005

Development of textile reinforced
polymer
modified
cementitious
mortar for retrofitting applications

(Dr.CosimoCarfagna, Director) CNR,
Institute of Chemistry and Technology of Polymers, Italy under CNRCSIR Cooperation Programme

Sept 12 –
June 14

XII Five Plan Projects
Project No.
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Title of the Project

Collaborator / Client

Status

ESC 0110

Innovative Technologies for Health CSIR-SERC-Nodal
Laboratory Apr. 2012
Assessment and Damage Mitigation of CSIR-CEERI, CSIR-CMERI, CSIR- Mar. 2017
Structures (I-HEAL)
CRRI, CSIR-CECRI, CSIR-CGCRI,
CSIR-CSIO

–

ESC 0208

Engineering Sustainable Materials and CSIR-SERC, Chennai
Structures – Action Plan I: Sustainability
through Eco-Balancing (SUSMAS)

Apr. 2012
Mar. 2017

–

ESC 0209

Engineering Sustainable Materials and CSIR-SERC, Chennai
Structures Action Plan II: sustainability
Through Nano-Technology and BioMimetics (eNano-Tics)

Apr. 2012
Mar. 2017

–

CSC 0105

Potassic (K) fertilizer Technology to CSIR-CSMCRI-Nodal Laboratory Apr. 2012
Empower the Nation(K-TEN)
CSIR-SERC, Chennai
Mar. 2017

–
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CONSULTANCY PROJECTS/SERVICES
Providing consultancy services continues to be one of the major activities of the Centre. Several
governmental agencies and public and private sector organisations sought the help of the Centre
for solving different types of structural engineering problems. The following consultancy projects
were handled by CSIR-SERC during the year
Project No.

Client

Title

Duration

CNP 6403

M/s. Patil Rail Infrastructure Pvt. Ltd.,
Hyderabad

Fatigue strength evaluation of
flash butt welded rail joints

Feb – Apr 2012

CNP 6404

M/s. Sagar Infra Rail International
Limited, Hyderabad

Fatigue strength evaluation of
AT welded rail joints

Feb – May 2012

CNP 6405

M/s. Kalindee Rail Nirman (Engineers)
Ltd., New Delhi

Fatigue strength evaluation of
flash nut welded rail joints

Jun – Aug 202

CNP 6406

The Indu Projects ltd., Krishnapatnam,
Nellore, A.P

Condition assessment of
concrete in the Reinforced
concrete TG Deck of unit 2

Mar – May 2012

of 2X800MW Sri Damdaram
Sanjeevaith Thermal Power at
NelaturVillage, Krishnapatnam,
Nellore, A.P
CNP 6407

M/s. Lloyd Electric & Engineer Ltd.,
Bhiwadi, Alwar Raj

Vibration tests on window
type 2TR A/C

Mar – Jun 2012

CNP 6408

Design Validation of 70m High
Tower

BIL, Africa, thro. Ramboll
Towers India, Hyderabad

April - Jun 2012

CNP 6409

Validation of the concrete mix design
for pavemant quality concrete (PQC)
and Dry Lean concrete (DLC)

RMC Readymix (India), A
division of Prism Cement Ltd,

Jul – Nov 2012

CNP 6410

Fatigue Strength Evaluation of flash
butt welded Rail Joints

Patil Rail Infrastructure Pvt.
Ltd., Hyderabad

Jun - Aug 2012

CNP 6411

Evaluation of JB-RE Bar couplers
under tensile cyclic test

JB Engineering Corporation
Industrial Area, AMB Una 177212(HP)

Jul – Aug 2012

CNP 6412

Assessment of grouted portion in
Pedestal 4 of Santaldih TPS Unit 6 by
UPV Test

Surojit Mandal, AGM &
Construction Manager BHEL,
Santaldih TPS, Purulia Dist.
West Bangal

Nov 2012

CNP 6413

Design Validation of 30m GBT
Telecom Tower and Foundation

M/s.
Megha
Engineering
Infrastructures Ltd., Balangar,
Hyderabad
thru”
M/s.
KadeviInds. Ltd., Hyderabad

Sep - Nov 2012
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Project No.

101  

Client

Title

Duration

CNP 6414

Proof Checking the design of ZTEBSNL 40m high Narrow square
angular tower foundation (12
Foundation)

Sheltera Consultants Private
Limitedm, New Delhi

Nov 2012 – Jan
2013

CNP 6415

Fatigue Strength
welded Rail Joints

of

Raybon Metals P Ltd., Kolkatta

Oct 2012 - Jan
2013

CNP 6416

Evaluation of 28mm dia BARTEC
couplers

Hindustan
Construction
Company Ltd., Rajasthan

Oct - Dec 2012

CNP 6417

Investigation of mechnical strength
of 2 nos. of 160 kN quadrauple
tension strings

Bharat Heavy Electricals Ltd.,
Bangalore

Nov 2012

CNP 6419

Testing and evaluation of draft gear
(1 specimen)

Escorts Ltd., Railway Equipment
Division, New Delhi

Dec 2012

CNP 6420

Vibration monitoring of buildings
during excavation operation for
CMRL project

M/s. Transtonnelstroy - Afcons
Joint Venture

Dec 2012 Feb
2013

CNP 6421

Condition assessment of concrete
in the reinforced concrete STG deck
slab and supporting columns of
160MW Ramgarh Stage-III

M/s
SPML
Infra
Gurgaon(Haryana)

CNP 6423

Re-Checking the structural design
of towers of different heights

Vodafone india Limited, New
Delhi

Jan – Feb 2013

CNP 6425

Static Strength evaluation of reach
stacker

Wheels India
Chennai

Feb – Mar 2013

CNP 6428

Quality assessment of steel bars
exist in the foundation structure of
Automotive Test and R&D Centre,
NATRIP

The Project Head, NATRIP,
Oragadam, Chennai

Feb – 2013

CNP 6429

Investigation of the mechanical
strength of 765 kV Hardware Fittings
for Quad Bersimis ACSR Conductor

M/s Karamtara Engineering
Pvt. Ltd., Thane, Mumbai

Mar – Apr 2013

CNP 6430

Fatigue Strength evaluation
spherilastic bushes

of

M/s Wheels India Ltd., Padi,
Chennai

Mar – Jun 2013

CNP 6431

Investigation on the mechanical
strength tests on 750 kV Ratings

M/s. Bharat Heavy Electricals
Ltd., EPD, Bangalore

Mar – 2013

CNP 6432

Static Strength evaluation of solid
core post insulators

M/s. W.S.Industries (India) Ltd.,
108, Mount Poonamallee Road,
Porur, Chennai-600 116.

Mar – Apr 2013

CNP 6433

Vibration measurement in RCC floor
In Machine Shop area.

L & T Construction, Buildings
and Factories, Renault Nissan
Project Site, Plot No1, Sipcot
Industrial Estate, Orgadam,
Kanchipuram District- 602 105

Mar – May 2013
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LECTURES / COLLOQUIA
It is normal practice to make presentations of the contributions made by one of the co-authors of
each paper that has been approved by the Director on the recommandations of the Publication
Committee. These presentations are made on Wednesdays of each week to other groups/teams of
scientists, before the manuscripts are sent for publication to various Journals/ Technical Meets.
The following lectures delivered by Scientists of CSIR–SERC, were organised by the Centre during
the year:
Date
11.04.2012

Speaker

Topic

Ms. B.Bhuvaneswari, Quick Hire
Scientist (Fellow)

(i) Nanoscience to nanotechnology for civil engineering
– proof of concepts,
(ii) Bio-inspired and bio-mimetic materials – an
overview
(iii) Emerging trends in application of nanotechnology
for cement based materials – a pre-proof of concept

19.04.2012

Dr. A. Rama Mohan Rao

(i) Surrogate Models for Multi Objective Optimal Design
of Laminate Composite Structures
(ii) Sensor Fault Detection in Large Sensor Networks
using PCA with a Multi-level Search Algorithm

25.04.2012

Shri R. Balagopal,

Comparative studies on conventional monopole and
microwave towers

25.04.2012

Shri V. Bhashya

Determining the double-K fracture parameters for high
performance concrete using three point bending test

02.05.2012

Dr. N. Anandavalli

(i) Numerical simulation of Steel-Concrete Composite
beam behaviour using a simplified approach
(ii) Behaviour of Steel-Concrete Composite Beam with
bi-directionally inclined connector

09.05.2012

Ms. Smitha Gopinath

Review of fabric reinforced concrete in civil engineering
applications

16.05.2012

Dr. P. Kamatchi

(i) Probabilistic analysis of spectral displacement of RC
framed buildings using nonlinear static and nonlinear
dynamic analysis
(ii) Methodologies for vulnerability assessment of built
–environment subjected to earthquakes

23.05.2012

Dr. A. Ramachandra Murthy

Fatigue and Fracture Behaviour of Ultra High Strength
Concrete Beams (experimental and numerical studies)

30.05.2012

Dr. (Ing.) Saptarshi Sasmal,

(i) Can Carbon nano tubes make wonders in civil/
structural engineering?
(ii) Evaluation of Strength hierarchy of beam-coloum
joints of existing RC structures under seismic type
loading
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Date
06.06.2012

Speaker

Topic

Ms. Smitha Gopinath

(i) Experimental and numerical investigations of
concrete specimens confined with woven roving glass
fabric
(ii) Experimental investigations on confinement effect
of concrete specimen using different glass fabrics

13.06.2012

Dr. S. Selvi Rajan

Damping under vertical and torsional oscillations in a
dynamic sectional model of a bridge deck

13.06.2012

Shri G.V. Rama Rao

Seismic response measurement of an under-water model
through high speed camera and feature tracking

20.06.2012

Shri V.Bashya

Comparative Study of Stress-strain Models for FRP
Confined Concrete Cylinders

20.06.2012

Shri S.A.Jaffer Sathik, Project
Assistant

Reactivity, Workability, Strength of Potassium vs. Sodium
Activated High Volume Fly Ash Based Geopolymers and
its Applications

27.06.2012

Dr. M.B.Anoop

Probabilistic analysis of creep of cement paste at nanogranular level

27.06.2012

Smt. K. Lakshmi

Multi-objective optimal design of hybrid laminate
composite cylindrical shell and stiffened shell
structures

04.07.2012

Shri K. Saravana Kumar

Probabilistic fatigue remaining life assessment of a
typical plate-girder bridge

18.07.2012

Dr. S. Parivallal

In-situ stress assessment in concrete structures under
biaxial condition by trepanning technique

18.07.2012

Sri K. Kesavan

Studies on apparent strain using FBG strain sensors for
different structural materials

25.07.2012

Mr. M. Surendran, Scientist
Trainee, AcSIR

Fracture analysis of Structural Components with Multi
Site Damage

25.07.2012

Mr. Prabhat Ranjan
Scientist Trainee, AcSIR

Prem,

Experimental and Analytical Investigations on Ultra
High Performance Concrete

25.07.2012

Mr. Rohit,
AcSIR

Scientist Trainee,

Crack
growth modeling in full scale structural
components subjected to large amplitude cyclic
loading

25.07.2012

Ms. B.S. Sindu, Scientist Trainee,
AcSIR

Engineering of Carbon Nanotube Reinforced Cement

01.08.2012

Dr. N. Anandavalli

Performance of laced steel-concrete composite (LSCC)
beams under monotonic loading

22.08.2012

Shri G.V. Rama Rao

Identification of translation and torsional modes of
a building structural model through pulse-type base
excitation

03.10.2012

Shri K. Kesavan

(i) Performance assessment of indigenously developed
FBG strain sensors under short and long-term loadings,
(ii) Interfacial strain monitoring of CFRP strengthened
concrete structures by FBG sensors
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Date

Speaker

Topic

03.10.2012

Dr. M.B. Anoop

Effect of RH on creep of concrete – some studies relevant
to Indian conditions.

10.10.2012

Dr. A.Cinitha

(i) A comprehensive review on corrosion and
experimental studies on behaviour of steel structural
elements
(ii) Performance based seismic evaluation of RC framed
buildings damage and vulnerability index - Indian
context

17.10.2012

Dr. S. Bhaskar

Accelerated corrosion test on cracked reinforced
concrete with and without PCE superplasticizer

17.10.2012

Dr. A. Cinitha

Performance based seismic evaluation of RC framed
buildings damage and vulnerability index - Indian
context

07.11.2012

Dr. C. K. Madheswaran

Investigation on behavior of reinforced geopolymer
concrete slab under repeated impact loading
Experimental

07.11.2012

Dr. M B Anoop

Investigation on reinforced concrete beams without
and with CFRP wrapping.

14.11.2012

Mrs. P.S. Ambily

Replacement of sand by fly ash in concrete – A study for
acceptance.

21.11.2012

Dr. K.N. Lakshmikandhan

Experimental Investigations on the Efficiently Interfaced
Composite Deck Slab.

05.12.2012

Dr. K. Sathish Kumar

(i) A design methodology for supplemental damping
for seismic performance enhancement of framed
structures
(ii) Pseudo dynamic technique for seismic response
evaluation of structures.

19.12.2012

Dr. P. Kamatchi

Prediction of ling-term camber and Prestress losses of
Prestressed concrete box Girder Bridge

19.12.2012

Dr. Saptarshi Sasmal

Nonlinear FE analysis for performance evaluation of
masonry arch bridges under increased axle loading

26.12.2012

Dr. P.Kamatchi

Adequacy of dynamic to static eccentricity ratio specified
in Indian seismic code for site specific earthquakes.

02.01.2013

Mrs. K.Lakshmi

(i) Optimal design of laminate composite isogrid with
dynamically reconfigurable quantum PSO
(ii) Multi criteria optimal design of composite plates and
shells employing hybrid SPEA II.

09.01.2013

Shri M.Saravanan

Behaviour of cold formed steel C-section under flexure.

16.01.2013

Shri J.Daniel Ronald Joseph

Review and Compilation of Experimental Results on
Steel Beam-columns

16.01.2013

Shri N.G. Bhagavan

Science, Engineering and Technical (SET) Research in
South Africa – An Over-view.

23.01.2013

Mrs. Smitha Gopinath

Effect of nano silica on normal strength concrete.
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Date

Speaker

Topic

20.02.2013

Shri J. Daniel Ronald Joseph

Determination of Hierarchical order of “Objects”
Affecting Interaction Equations of Steel Beam-Column
by Using Cluster Analysis

27.02.2013

Shri K.Sivasubramanian

Attenuation characteristics of a second medium
adjoining concrete component using impact-echo
method

27.02.2013

Ms. B. Bhuvaneshwari,
Scientist (Adhoc)

Role of nano oxides in improving the properties of
cementitious materials.

06.03.2013

Dr. V. Srinivas

Health assessment of a plate-girder railway bridge
under enhanced axle loads

06.03.2013

Dr. P. Kamatchi

Methodology for deriving multi hazard factors for
design base shear of buildings for wind and earthquake
hazard for Peninsular India.

13.03.2013

Mrs. P.S.Ambily

Experimental studies on shear behaviour of reinforced
geopolymer concrete thin webbed tee beams

13.03.2013

Dr. R. Manisekar

Experimental investigations on strengthening of RC
beams by external prestressing.

20.03.2013

Dr. A.Ramachandra Murthy
and Shri. P.Yuvaraj, Former M.E.
Project Student

(i) ANN model to predict fracture characteristics of high
strength and ultra high strength concrete beams
(ii) Multivariate adaptive regression splines model to
predict fracture characteristics of high strength and
ultra high strength concrete beams
(iii) Prediction of critical stress intensity factor for high
strength and ultra high strength concrete beams using
support vector regression
(iv) Support vector regression based models to predict
fracture characteristics of high strength and ultra high
strength concrete beams.
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27.03.2013

Dr. K. Rama Raju

A methodology of design for seismic performance
enhancement of buildings using viscous fluid dampers

27.03.2013

Shri K. Sivasubramanian

Rational amplitude impactor (RAI) for impact-echo (IE)
method
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SPECIAL LECTURES
20.9.2012: Mr. I.H.Adebakin, Senior Lecturer,
Dept. of Civil Engineering, Yaba College of
Technology, Lagos, Nigeria delivered special
lectures on (i) “Design practice of RCC
Structures in Nigeria” and (ii) Structural Steel
Design Practice in Nigeria.

on “Recent topics in wind engineering and
building aerodynamics with special reference
to 634 m high Tokyo Sky Tree”.

Lectures/talks delivered at
Courses/Institutions outside
including invited lectures
UNIVERSITY / COLLEGE
Dr. Mahalingam College of Engg. & Technology, Pollachi,
Smt. Smitha Gopinath, “Application Potential
of Fabric Reinforced Concrete (FABcrete) for
Sustainable Infrastructure Development”, AICTE
Staff Development Program on Advances in
Engineering Materials”, April 27th 2012.

Mr. I.H.Adebakin delivering the Special Lecture

16.10.2012: Prof. Devadas Menon, Dept. of Civil
Engineering, IIT-M, Chennai delivered a Guest
Lecture on “Fulfilment in Research and Life”
organized by CSIR-SERC & CMC Staff Clubs.

Saptarshi Sasmal - “Nano Materials for
Construction” in ‘Staff Development Program
focused on ‘Advances in Engineering Materials’
funded, 26th April 2012.
Anna Universiy, Chennai,

04.12.2012: Mr. Dr. Robert Torrent, Technical
Director, Materials Advanced Services Ltd.,
Buenos Aires, Argtentina delivered special lecture
on “In-situ testing of concrete durability”.

Dr. K. Muthumani – ‘Vibration control measures’
in the Faculty development training programme
on “Basics of dynamics and a seismic design”,
05th June 2012.

11.12.2012: Prof. Chang- Hasnain, Department
of Electrical Engineering and Computer
Sciences, University of California, Berkeley
delivered special lecture on “III-V nanowires on
Silicon for Solar Energy Applications”.

Dr. K. Muthumani - ‘Application of Shape Memory
Alloy (SMA) in Structural Engineering’, in two
day Indo - UK workshop on “Advanced materials
engineering and technology”, 27th July 2012.
Saveetha School of Engineering, Chennai
Dr. K. Muthumani - ‘Recent advances in seismic
resistant design of structures’ in the National
Workshop on “Recent Trends in Seismic
Resistant Design”, 22nd February 2013.
Ms. C. Bharathi Priya - ‘Structural Control
Principles in Seismic Resistant Design’ in the
National Workshop on “Recent Trends in Seismic
Resistant Design” 22nd February 2013.

Prof. Y. Tamura, Director, Tokyo Polytechnic University,
Japan delivering Special Lecture

12.12.2012: Prof. Y. Tamura, Director, Wind
Engineering Research Center, Tokyo Polytechnic
University, Japan delivered special lecture

Sona College of Technology, Salem
R. Balagopal - “Prototype testing of transmission
line towers”, AICTE sponsored faculty
development programme, 26th May, 2012.
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Annamalai University, Chidambaram
A. Rama Mohan Rao - “Novel Damage
Diagnostic Techniques for online Structural
Health monitoring”, September, 2012.
Vasavi College of Engineering, Hyderabad

Nanotechnology in Construction (NanoCon 2013)
February 16, 2013.
Easwari Engineering College, Ramapuram
Chennai

K. Balaji Rao - ‘Codes and Standards – Present
Status and Way Forward’, Invited Lecture,
National Conference on Advances in Civil
Engineering, 7-8 May 2012,

Shri T.S. Krishnamoorthy, keynote address
on “Finite reinforced concrete properties in
application conference in Modern Trends
in construction materials and construction
Techniques”, 3-4 October 2012

Sathyabama University, Chennai,

Kongu Engineering College, Erode

Dr. P. Harikrishna, -“Computational Fluid Dynamics
and its Applications in Engineering”, One Day
Workshop on Modelling and Analysis by using
Finite Element Method, November 27, 2012.

Dr. A. Cinitha, invited lecture on “Earthquake
and Fire Resistant Structures”, Civil Engineering
Department, 10th August 2012.

Dr. G.S. Palani, invited lecture on “Behaviour of
cold formed steel unlipped and lipped channel
columns”, National Seminar on Cold Formed
Steel Sections in Structural Engineering on
26th Nov. 2012.
Shri A. Ramachandra Murthy, delivered a
lecture on “Advanced finite element analysis of
structural components”, 27.9.2012.
Dr. K. Ravisankar, invited lecture on ‘Recent
Development in Health Monitoring of Concrete
Structures’ at the one day workshop on
‘Health Monitoring of Structures (HMS-2012)’,
Department of Civil Engineering, 16th October
2012
Royal School of Engineering & Technology,
Guwahati
Dr. S. Selvi Rajan, “Design of Cyclone Shelters
Based on Wind Tunnel Studies”.
Dr. P. Harikrishna, “Field Measurement of
Cyclone Wind Characteristics for Structural
Damage Mitigation”. Workshop on Wind Disaster
Problems – Challenges Ahead, February 21-22,
2013.
Siddaganga Institute of Technology, Tumkur
Saptarshi Sasmal - “Understanding and
Engineering of cementitious composites using
nanotechnology” International Colloquium on
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Dr. A. Cinitha, keynote lecture on “Seismic
Hazards in India” at the CSIR sponsored National
Seminar on “Challenges in Seismic Hazards and
Risk Assessment” 6th October 2012.
PSG College of Engineering, Coimbatore
Dr. Nagesh R. Iyer, Director was the Chief Guest
and delivered keynote lecture on “Engineered
sustainable structures” in the International
Conference on “Sustainability Challenges and
Advances in Concrete Technology (SCACT
2012)”, 2-4 May 2012.
ACE Engineering College, Hyderabad
Dr. Nagesh R. Iyer, Director was the Chief Guest
and delivered keynote lecture on “Advanced
Concepts for Reliable Composite Structural
Components”, in ACEiii 2012 – National Level
Symposium on “Emerging Technologies in Civil
Engineering Applications”, 28-29 May 2012.
Gudlavalleru Engineering college,
Gudlavalleru
Dr. K. Rama Raju, “Specification of earthquake
and wind loads for the design of structures Some recent developments” and “Seismic Load
Evaluation and Analysis of Structures”. Two day
workshop on “Natural Hazards-Role of Civil
Engineers” at -521 356, Krishna District, Andhra
Pradesh, 24-25th August, 2012.
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Dr. MGR Educational and Research Institute
University, Chennai

program on Paints and Coatings, 13th-15th July.

Dr. Nagesh R. Iyer was an invited Chief Guest
and delivered a lecture on “Earthquake
Resistant Design of Structures and Construction
Practices”, in the International Conference on
“Earthquake Resistant Construction Practices
(ICEQRCP 2012)”, 27th July 2012.

PWD, Chennai

TECHNICAL INSTITUTIONS

Federation of Indian Chambers of Commerce
and Industry (FICCI), Chennai

IIT Madras, Chennai
Bhaskar S – “Accelerated corrosion testing of
cracked concrete”, International workshop
on Durability and longterm performance of
concrete 12 Feb., 2013.
IIT, Guwahati
Dr. S. Parivallal - ‘Intelligent Remote Health
Monitoring for Bridge Systems’ meeting of the
Sub-group of Programme Advisory Committee
(PAC) on Development of Technology
Systems for Civil Infrastructure Technologies –
Technology Sytstems Development Programme
of the Department of Science & Technology,
15th October 2012.

Dr. K. Muthumani - ‘Seismic design and ductile
detailing in building’ in 17th training course
on “Cost effective technology in building
construction for middle and junior level PWD
engineers”, 14th February 2013

Prof. Nagesh R. Iyer and Ms. B. Bhuvaneshwari
- “Role of chemicals in the construction
industry”, at the 3rd International Conference
on Construction Chemicals organized in
association with Department of Chemicals and
Petrochemicals (C & PC), 9-10 Feb 12.
DRDO, Bangalore
Dr. A. Hariharan - special lecture during
training course entitled DRDO Libraries for the
future: emerging trends and technologies in
collection, competencies and cooperation, 3 to
7 December 2012.

DISTINGUISHED VISITORS:
OTHER PROGRAMMES
CSIR-SERC & MSME Innovation Cluster Meeting, Chennai
Shri P. Gandhi - “Component studies related to
automobile cluster”, 16th April 2012.
IGCAR, Kalpakkam
Dr G. Raghava, “Fatigue and fracture related
experimental investigations on structural
components and materials” in the Theme
meeting on “All about - fatigue of structures
and materials” organized by the Kalpakkam
Chapter of The Indian Institute of Metals (IIM)
and Society for Failure Analysis (SFA), Chennai
on 30th November 2012.
NACE International Gateway India Section
(NIGIS South Zone), Chennai
Shri Srinivasan, P., “Corrosion in reinforced
concrete- Causes and prevention”, 5th training

1. Mr. Ulrich Weber of SIKA, Business
Development Manager of Region IMEA
(India, Middle East, Africa) visited CSIRStructural Engineering Research Centre,
Chennai on 10th April 2012 to interact with
Scientists on Repair and Strengthening of
Structures.
2. Mr. Idowu Hazeez Adebakin, Senior Lecturer,
Dept. of Civil Engineering, Yaba College of
Technology, Lagos, Nigeria has joined as
JNCASR – CCSTDS Fellow at CSIR-SERC on
27 June 2012 for a period of 3 months.
3. Shri V. Vinoth Kumar, Consultant Key
Accountant, Hilti India Pvt. Ltd. Chennai
along with Representatives from Hong
Kong, visited CSIR-SERC on 3rd July 2012
for technical discussions. They have also
gone around various laboratories. While
appreciating the facilities, they expressed
their desire to sponsor projects to CSIRSERC towards improving Indian Standards
for anchoring materials.
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4. Mr.
Kinoshita
Masanori,
General
Manager, Mr. Kei Teshima, Manager at
Singapore Office, Mr. Yoshihide Shibata,
Manager, Mr. Akira Otaguro, General
Manager at Chennai Office from Nippon
Steel Corporation, Tokyo, Japan have also
visited CSIR-SERC, Chennai on 24th July
2012 to have discussions with the Steel
Structure group Scientists.
5. Mr. Hideyuki Sakaue & Mr. Kohei Takehara
from Sayama, Saitana, Japan and Mr. Naoki
Takahashi from Chiyoda-ward, Tokyo,
Japan were in CSIR-SERC during 26 Sept.
to 5 October 2012 for the maintenance
support.
6. Mr. Patrick Kenneth Miller, Sr. Project
Engineer, Olson Engineering, CO 80228,
USA was in CSIR-SERC from 26th September
to 3rd October 2012 for installation,
commission, training and demonstration
of Modular system for carrying out Impact
echo and other tests procured from M/s
Olson Engineering Inc., USA.
7. Mr. Hans. J Teschke from Hitachi Power
Europe, Duisburg, Germany visited the
Wind Engineering Lab. on 3rd October
2012, for technical discussions with the
Scientists.

Valle de Tobalina, MADRID (SPAIN) visited
CSIR-SERC during the period 26th October
2012 to Install the Compression Testing
Machine at STL Laboratory.
12. Mr. Jan Cervenka from CERVENKA
CONSULTING visited CSIR-SERC from 04th
November 2012 to 09th November 2012
Training of ATEWA Software for CSIR-SERC
Engineers.
13. Prof. Constance Chang - Hasnain from
University of California, Berkeley, U.S.A
visited CSIR-SERC on 11th December 2012.
14. Prof. Y. Tamura Director, Wind Engineering
Research Center, Tokyo Polytechnic
University, Japan, visited CSIR-SERC on
12th December 2012.
15. Shri Rupesh Kumar Behra and officials from
GRIHA, New Delhi visited on 20th April
2012 and attended the meeting for review
of progress of TDC building construction.
16. Dr. R. P. Thangavelu & Dr. Mudkavi from
CSIR – CMMACS visited on 24th April 2012
and had discussions on Fourth Paradigm &
Petascale Computing infrastructure.
17. Dr. K. Jayakumar, IAS, JS (Admin) CSIR, New
Delhi visited on 26th April 2012 and had
meeting on collaborative project.

8. The participants of the training programme
organized by the National Institute for
Micro, Small and Medium Enterprises
(ni-msme), Hyderabad, consisting of 23
members from various countries, visited
CSIR-SERC on 9th October 2012 to get
enlightened themselves about the services
and activities including IT applications.

18. Mr. Harpal Singh, JW Marriott, Chandigarh
visited on 30th April 2012 and discussed
Technology transfer.

9. Mr. George Albert Miller and Mr. Ryan
Drabek from M/s Danfoss, USA visited
A-STaR Lab. on 10th October 2012 to see
the vibration lab and structural testing
facility.

20. Shri Padhmanaban of M/s Kirby Ltd.
visited on 11th May 2012 to have official
discussions.

10. Mr. Christiqan Taulow, Professor in
Mechanics of Materials, NTNU Norwegian
University of Science and Technology
(Visiting Professor in IIT-M) visited CSIRSERC on 16th October to have discussions
with Director and Scientists.
11. Mr. Miguel Almorox lopez and Alfonso
Gonzalez Espada from MICROTEST, S.A., C
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19. Ms. Shivani, Synergy, Chandigarh visited
on 10th May 2012 and had discussions on
technology transfer & participated in the
experimental program.

21. Mr. Wadiraj Puranik visited on 24th May
2012 for an official meeting and discussions
on MATLAB.
22. Dr. Indranil Manna, Director, CSIR – CGCRI,
Kolkata visited on 22nd June 2012 and had
discussions on New Network Projects &
Future Programme.
23. Mr. Gohul Deepak, Glazing Society of India,
Chennai visited on 22nd June 2012 had
discussions on participation & assistance
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of CSIR – SERC in the formulation of
guidelines.
24. Dr. Jaganatharao, CBIT, Hyderabad visited
on 28th June 2012 for official discussions.
25. Mr. Bhattacharjee Hon’ble Member, NDMA,
visited CSIR – SERC on 6th July 2012 and had
discussion on “Cyclone /hazard Proneness
of Districts of India” and on “Guidelines
for Mitigation of Damage to Buildings and
Structures due to Cyclones”.
26. Shri Murali Krishna, GE Global Alliance,
Bangalore visited on 11th July to have
discussions & possible co-development by
GE with CSIR – SERC in large experimental
programe on tribological tests.
27. Hon’ble Member Dr. B. Bhattacharjee,
National Disaster Management Authority
(NDMA), Govt. of India, visited CSIR-SERC
on 14th August 2012. Dr Bhattacharjee
had a detailed interaction with Director
and other senior Scientists, in the forenoon
session and visited the ACTEL laboratory in
the afternoon.
28. Smt. Anu J. Singh, Joint Secretary & Financial
Adviser, CSIR, New Delhi visited the CSIR
Campus, Chennai on 14th September
2012 and had discussion meeting with
the Director, Senior Scientists, Controllers
of Administration and Staff of Finance &
Accounts Wing of CSIR-SERC and CMC.

SPECIAL PUBLICATIONS
The Centre’s Knowledge Management Division
has brought out the following publications
during the year.
•

Annual Report 2011-2012

•

Journal of Structural Engineering (Bimonthly).

•

News letter (Quarterly).

•

Samachar Patra (Quarterly).

Knowledge Resource Division
The KRD added 179 books in the year 20122013, taking the total collection to 14184.
The division subscribes to international and
national journals covering all the major areas

of structural and civil engineering. Twenty nine
Indian journals of diverse focus are also being
subscribed. In addition, journals are being
received through membership and exchange.
The KRD has a stock of over 6347 back
volumes and 2000 microfiches. Photocopying
services and a microfiche reader facility is also
available.
The KRD also houses a large number of
international standards such as American, British,
Canadian, Japanese, German and Russian. Also
codes from organizations such as the Indian
Roads Congress (IRC), American Concrete
Institute (ACI), American Society of Mechanical
Engineers (ASME), American Petroleum
Institute (API), American Society of Civil
Engineers (ASCE), Applied Technology Council
(ATC), Eurocodes from European Committee
for Standardization, American Association of
State Highway and Transportation Officials
(AASHTO), International Conference of Building
Officials (ICBO), etc are available. In addition,
the KRD preserves doctoral dissertations from
the University Microfilms International (UMI),
NTIS reports and microforms.
The KRD is a member of the American Concrete
Institute (ACI), Federation Internationale dıı
Beton (FIB), International Association for Bridge
and Structural Engineering (IABSE), Indian
National Science Academy (INSA), Construction
Industry Development Council (CIDC).
Consultancy Development Centre (CDC), Indian
Institution of Bridge Engineers (IIBE), Indian
Buildings Congress (IBC), Computer Society of
India (CSI), Institute for Steel Development &
Growth (INSDAG), Multidisciplinary Center for
Earthquake Engineering Research (MCEER),
The British Council Library, Indian Institute of
Technology Madras Library and IDARC 2D Users
Group.
As of March 2013, KRD subscribes to 69
international journals in the fields of civil and
structural engineering and 17 Indian journals
of varied focus. The KRD is also a part of the
National Knowledge Resource Consortium
(NKRC) managed by NISCAIR, CSIR and has
online access to numerous journals published
by various international and national publishers
Oxford University Press, Royal Society of
Chemistry, Nature, ASTM, Sage, IOP etc. The
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KRD also has access to Web of Science, a citation
database. KRD provides online access to all the
international journals that are subscribed in
print.

scientists of the centre, since inception, and
as reported in the annual reports, has been
compiled. This can be accessed and statistically
analyzed by author, year, title of journal, etc.

An online catalogue is available to users for
various searches. The users can access the
KRD services from their desktops through
KRD website available as a part of the campus
intranet. KRD website is updated daily and
serves as a gateway to all the KRD services and
resources. KRD continues to use the AutoLib
software, which has been customized to
provide the services on the campus intranet.

Digitization activities have also been initiated.
The cover and contents pages of the recent
book additions are scanned regularly and are
available on the KRD website. A repository of
the full text articles published by the scientists
in the Journal of Structural Engineering (CSIRSERC) is being built up.

The RFID system has been adopted for issue
and return of books and publications. RFID
is a combination of radio-frequency-based
technology and microchip technology and
is being used as tracking and theft detecting
system. RFID facilitates easier and faster
discharge, inventorying, and materials
handling.

CSIR-SERC identified as one of the Disaster
Recovery sites

KRD brings out a monthly current awareness
service titled Research Alert that covers articles
of journals received in KRD. This is a monthly
service being offered since 1997 and has
subscribers nationwide at present. A copy is
also hosted in the CSIR-SERC intranet.
The KRD also attracts non-SERC/CSIR users
and the services are offered through different
categories of membership. At present there are
thirteen corporate / academic members.

Knowledge Network Unit

•

The data centre located at CSIR-SERC is
equipped with sophisticated infrastructure
including High End Servers, Storage
systems and Network components .It has
been identified to function as one of the
disaster recovery/replication site of the
CSIR Headquarters, New Delhi.

•

The enterprise applications developed
as part of the CSIR ICT project initiative
have been deployed on the test set up
facilitated at the CSIR-SERC data centre.
These applications are being accessed by
all the laboratories of CSIR and are being
thoroughly evaluated.

•

A meeting of the IT managers and
Transformation champions was held during
29-30, November 2012 at CSIR-SERC. More
than 90 participants from various CSIR
Labs attended the event. The two day
session comprised of walk-throughs of the
different modules by the consultants under
the stewardship of Dr.G.Radhakrishnan,
Project Leader, CSIR ICT Interventions
project.The members of KNU presented an
overview on the state-of-the art facilities at
the CSIR-SERC data centre and also on the
deployment procedures adopted at the
CSIR-SERC site.

An online project research profile service has
been initiated by KRD, which serves as a tool
to collect and organize resources for individual
users thereby helping them stay informed of
the new resources being added to the KRD.
Online project research diary is another feature
that allows users to search the databases in
the KRD for a particular search topic and make
personal notes on the retrieved documents.
This facility is of vital use for future research
activities, writing research papers, project
proposal presentations, report writings, etc.
An auto alert service has also been developed
that automatically runs the user profiles
against newly added records, on a daily basis.
The results are mailed to the user’s mail box. A
database of journal articles published by the
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Other services and Facilities offered by KNU
•

CSIR-SERC being among the approved
institutions of higher learning for NKN
connectivity a 100 Mbps link has been

LIAISON AND INFORMATION

provided to CSIR-SERC. The Internet services
are provided to the campus through this
link. In addition, the mail services and SMS
services offered by NIC are also being used
at CSIR-SERC.
•

•

Using the Hyper-V feature of Windows
2008 Server, virtual machines have been
created with sufficient memory, storage
and processing power so that activities
requiring such huge resources can be
performed. This facility has been availed by
the Research Students.
The CSIR-SERC web site and the Intranet are
being managed and maintained by the KNU

by continuous updating of the authorized
content received from staff. KNU also looks
at design and content management of the
web design periodically. The AcSIR site is also
being presently managed and maintained
by the KNU.
•

The KNU has also been constantly engaged
in the analysis of different performance
parameters with regard to CSIR-SERC
the information based on this analysis is
presented to the Director on a regular basis.

•

The License servers of LSDyna, Matlab and
many such scientific software are being
maintained at the KNU data centre.
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178. Sivasubramanian,
K.,
Jaya,
K.P,
Neelemegam M., and Ramanjaneyulu K,
‘Impact-echo scanning for identification
of defects in high strength concrete slab’,
Proc. of Intl. conference on rehabilitation
and restoration of structures, IIT Madras,
Chennai, 13-15 February 2013, pp. 507516.
179. Sivasubramanian, K., and Umesha, P.K.,
‘Damage identification in beams using
discrete wavelet transforms’, International
Journal of Civil and Structural Engineering,
Vol.2, Issue 3, 2012, pp. 959-978.
180. Smitha Gopinath, Chandramouli, P.,
Ramachandra Murthy, A., Nagesh R Iyer
and Maheswaran, S., "Effect of nano silica
on mechanical properties and durability
of normal strength concrete", Archieves
of civil engineering, LVIII, 4, 2012, pp.433444.
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Studies on Use of Magneto-Rheological
Dampers Fitted with Scissor-jack Mechanism
in 3-Storey Steel Moment Resisting
Frame Model”, ‘National Conference on
innovations in Civil Engineering (NCICE
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1. Sasmal, S., Ramanjaneyulu, K., Iyer, Nagesh.
R., “Condition Rating and Ranking of Bridges
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3. Rama Raju, K., “Specification of earthquake
and wind loads for the design of structures
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S.R., Parivallal, S., ArunSundaram, B.,
Kamatchi, P., Daniel Ronald Joseph, J.,
Ravisankar, K. and Nagesh R. Iyer, Planning
of experimental studies on creep of
concrete through testing on cylinders and
reinforced concrete beams – a report, CSIRSERC Project Report No. R&D 04-OLP158/
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Pandian, N. and Nagesh R. Iyer , 'Studies
on steel tubular leg members under
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23.
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R&D 04-OLP167-RR-02, June 2012.
Nawal Kishor Banjara and V. Srinivas,
“Studies on fatigue damage models for
concrete structures”, CSIR-SERC Research
Report No. R&D 04-OLP167-RR-04,
January 2013.
Parivallal, S., Kesavan, K., ArunSundaram,
B., Farvaze Ahmed, A.K., Murthy, S.G.N. and
Ravisankar, K., 'Development of software
for data acquisition and performance
evaluation of Waspmote wireless sensors',
R&D 02-OLP 16541-RR-05, December
2012

42.

Prabakar, J., J. Annie Peter, T.S.
Krishnamoorthy, K. Muthumani,
C
Jeyapal, G.V. Rama Rao, S ChitraGanapathi
and Nagesh R Iyer ‘Seismic Performance
Evaluation of Prefabricated Lightweight
Large Panel Building using EPS’, OLP 153RR-8, June 2012.

43.

Prasad Rao.N., Mohan, S.J., Rokade R.P.,
Balagopal R. and Raghunathan M.D.,
“Pultruded GFRP 60o angles as leg
members in triangular communication

towers”,CSIR-SERC Research Report No.
R&D 04 – MLP155 41– RR- 07, July 2012.
44.

Raghava, G., Vishnuvardhan, S., Gandhi,
P., Pukazhendhi, DM., and Saravanan,
M., “Fatigue investigation methodology
for structures exposed to aggressive
environment”,
CSIR-SERC
Research
Report No. R&D 03-MLP-14941-RR-06,
June 2012.

45.

Raghunathan M.D., Mohan, S.J., Prasad
Rao.N., Rokade R.P., and Balagopal R.,
“Glass Fibre Reinforced Polymer (GFRP)
composite in transmission line tower”,
CSIR-SERC Research Report No. R&D 04 –
MLP155 41– RR- 10, July 2012.

46.

Raghunathan M.D., Mohan, S.J., Prasad
Rao.N., Rokade R.P., and Balagopal R., “The
basis of theoretical approach to design
of GFRP bolted connections”, CSIR-SERC
Research Report No. R&D 04 – MLP155
41– RR- 11, July 2012.

47.

Rama Mohan Rao, A., and Lakshmi, K.,
“Damage detection schemes using
Kernal Principal Component Analysis”,
CSIR – SERC research report, OLP 15641/6,
January 2013.

48.

Rama Mohan Rao, A., Lakshmi, K.,
Gopalakrishnan, N., “Damage diagnostic
techniques for laminate composite
structures employing Proper Orthogonal
Decomposition”, SERC-ARDB Research
Report No: SP-TR 02-1523, May, 2012.

49.

Rama Mohan Rao, A., Lakshmi, K.,
Gopalakrishnan,
N.,
“Independent
component
analysis”,
SERC-ARDB
Research Report No: SP-TR 01-1523,
December, 2012.

50.

Rama Mohan Rao, A., Lakshmi, K.,
Gopalakrishnan, N., Nagesh R Iyer., “A fast
and multi level algorithm for sensor fault
detection, isolation and correction”, CSIRSERC Research Report No. OLP 15641/4,
July, 2012

51.

Rama Raju,K., Kamatchi, P., K., Rama Rao,
G.V, Harikrishna, P., Sreekala, R., Ramesh
Babu, G., Arunachalam, S., Muthumani,
K. and Nagesh R. Iyer, “State of the art
report on Performance based guidelines
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for design and detailing of structures
subjected to earthquake and strong
winds”, SERC Research Report No. R&DOLP 15041-RR-04, January 2012
52.

53.

54.

55.

56.

57.
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Rama Rao, G.V., Gopalakrishnan, N.,
Muthumani, K., Sathish Kumar K., Sreekala,
R., BharathiPriya C. and Nagesh R. Iyer
‘Investigation on cyclic behaviour of shear
walls’ Report on Sponsored Research
Project No. SSP 08341/01, March 2012
Rama Rao, G.V., Gopalakrishnan, N.,
Muthumani, K., Sathish Kumar K.,
Sreekala, R., BharathiPriya C. and Nagesh
R. Iyer ‘Studies on seismic performance
of shear walls’ SERC Research Report No.
MLP 15441/04, June 2012
Ramachandra
Murthy,
A.,
SmithaGopinath, Palani, G.S., Nagesh
R. Iyer, Ramesh Kumar, V., Maheswaran,
S., Bhuvaneshwari, B., Ravisankar, K.,
“Prediction of fracture characteristics for
high strength and ultra high strength
concrete beams using support vector
machine and relevance vector machine”,
CSIR-SERC Report, R&D 05-MLP151-RR09, Dec. 2012.
Ramachandra
Murthy,
A.,
SmithaGopinath, Palani, G.S., Nagesh R.
Iyer, Ramesh Kumar, V., Maheswaran, S.,
Bhuvaneshwari, B., and Ravisankar, K.,
“Multivariate adaptive regression splines
model to predict fracture characteristics
of high strength and ultra high strength
concrete beams”, CSIR-SERC Report, R&D
05-MLP151-RR-10, Dec. 2012.
Ramesh Babu, G., Harikrishna, P., Abraham,
A., Keerthana, M., SelviRajan, S., and
Arunachalam, S., “Wind tunnel studies on
performance of strakes on steel chimneys
under interference conditions”, CSIRSERC Research Report No:R&D 01–OLP
16841–RR-03, January 2013.
Ravisankar, K., Parivallal, S., Kesavan, Vimal
Mohan, ArunSundaram, B., and Farvaze
Ahmed, A.K. Experimental Investigation
on Superstructure of the Narmada Bridge
at Bharuch, Gujarat ', R&D 02- SSP 11241SR-01, January 2013
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58.

Rokade R.P., Mohan, S.J., Prasad Rao.N.,
Balagopal R. and Raghunathan M.D.,
“Experimental studies on bracing end
connections for GFRP pultruded sections”,
CSIR-SERC Research Report No. R&D 04 –
MLP155 41– RR- 08, July 2012.

59.

Rokade R.P., Mohan, S.J., Prasad Rao.N.,
Balagopal R. and Raghunathan M.D.,
“Experimental investigations on the
behaviour of bracing end connections
in GFRP pultruded sections”, CSIR-SERC
Research Report No. R&D 04 – MLP155
41– RR- 12, December 2012.

60.

Saibabu S., Saravana Kumar K. and Srinivas
V., “Self-sensing sensors and materials for
structural health monitoring of bridges-A
State-of-the-art Review”, CSIR-SERC
Research Report No. R&D 04-OLP167-RR01, June 2012.

61.

Saravana, K., Kumar and V. Srinivas,
“Numerical modeling of piezo sensors
for active structural health monitoring”
CSIR-SERC Research Report No. R&D 04OLP167-RR-03, January 2013.

62.

Saravanan, M., Gandhi, P., Vishnuvardhan,
S., Pukazhendhi, DM., and Raghava, G.,
“Estimation of fatigue crack opening
force in C(T) specimens using compliance
approach”, CSIR-SERC Research Report No.
R&D 03-MLP-14941-RR-07, June 2012.

63.

Saravanan, M., Gandhi, P., Vishnuvardhan,
S., Pukazhendhi, DM., and Raghava, G.,
“Fracture behaviour of large size carbon
steel elbows”, CSIR-SERC Research Report
No. R&D 03-MLP-14941-RR-08, December
2012.

64.

Saravanan, M., Marimuthu, V., Palani,
G.S., Prabha, P., Cinitha, A., Umesha,
P.K., Pandian, N. and Nagesh R. Iyer,
'Numerical investigations on bolted
T-stub connections', R&D Report R&D03OLP16641-RR- 08, December 2012

65.

Saravanan, M., Marimuthu, V., Prabha,
P.,, Palani, G.S., Umesha, P.K., Cinitha, A.,
Pandian, N. and Nagesh R. Iyer, ‘Analytical
studies on corrugated web girder’,
CSIR-SERC Research report No. R&D03OLP16641-RR- 04, June 2012
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66.

67.

68.

69.

70.

71.

Sathish Kumar, K., Gopalakrishnan, N.,
Muthumani, K., Sreekala, R., Rama Rao,
G.V. and BharathiPriya C. ‘Evaluation of
dynamic characteristics and vibration
based performance of control valves’,
Report on Sponsored Project No. SSP
11141/01, Nov. 2012
Sathish Kumar, K., Muthumani, K.,
Gopalakrishnan, N., Sreekala, R., Rama
Rao, G.V., Harish Kumaran, S., Prakashvel, J.
Vasudevan, P. and Vinayak R. Z. ‘Vibration
study on RMHU structure assemblies’,
Report on Sponsored Research Project
No. SSP 0100, March 2012
Sindu, B. S., Sasmal, S. and Iyer, N.R.,
“Studies on the behavior of structural
components using CNT incorporated
cement”, CSIR-SERC Research Report No.
OLP/16341/1 January 2013.
Sivakumar, P., Lakshmikandhan, K.N.,
Manisekar, R. and Ravichandran, R.,
“Mathematical Modelling for Repaired
Concrete Structures- Project Completion
Report”, SERC Research Report No. CAD/
OLP 14441/ RR-(18), Sept. 2012.
Sivasubramanian, K., P. Srinivasan,
K.Ramanjaneyulu, “Impact-echo method
for concrete strctures- influencing
parameters”, Research Report No. R&D
02-OLP-15241-RR-04, June 2012.
Smitha Gopinath, Rama Chandra Murthy,
A., Ramesh Kumar, V., Nagesh R. Iyer, Palani,
G.S., Maheswaran, S., and Ravisankar,
K., "Numerical simulation of as-built and
FABcrete retrofitted Beam-column joints",
CSIR-SERC Research Report No: R&D 05MLP151-RR-07, June 2012.

72.

Sreekala,
R.,
Gopalakrishnan,
N.,
Muthumani, K., Sathish Kumar K., Rama
Rao, G.V. and Bharathi Priya C. ‘Vibration
measurement and finite element analysis
of TCP at NMDC, Donimalai’, Report on
Sponsored Project No. SSP 11341/01, Dec.
2012

73.

Sreekala,R.,
Muthumani,K.,
Gopalakrishnan, N., Rama Rao, G.V.,
Sathishkumar, and K.,Nagesh R Iyer,
"Smart Energy Harvesters for Seismic
Mitigation and Health Monitoring of Civil

Infrastructure.", SERC Research Report No:
OLP/15941/02, August 2012.
74.

Srinivasan,
P.,K.
Ramanjaneyulu,K.,
Bharatkumar, B.H., Bhaskar,S., Ramesh,G.,
and Nagesh R. Iyer, “Assessment of
concrete quality between RL 504.70
m and
RL 505.90 m of 275 m height
RCC chimney at Anuppur thermal power
plant, Madhya Pradesh”, Project Report
No. RD-02-SSP-11241, July 2012

75.

Srinivasan, R., Murthy, S.G.N., Parivallal,
S., Kesavan, K., ArunSundaram, B.,
Farvaze Ahmed, A.K. and Ravisankar,
K., “Development of software for data
acquisition and analysis of wireless sensors”,
R&D 02-OLP 165-RR-04, June 2012

76.

Sundar Kumar, S., Ramesh, G., Bhashya, V.,
Krishnamoorthy, T.S., and Nagesh R Iyer,
‘Characterization studies on geopolymer
concrete with low concentration of
alkaline activator’, CSIR-SERC Report No.
R&D 05-OLP 164 41-RR-1, March 2012.

77.

Vimal Mohan, Parivallal, S., Kesavan,
K., ArunSundaram, B., Farvaze Ahmed,
A.K. and Ravisankar, K., 'State of the Art
on Damage Detection Using Wireless
Sensors', R&D 02-OLP 16541-RR-08,
January 2013

78.

Vimal Mohan, Amar Prakash, Anandavalli,
N., Rajasankar, J., MohitVerma and Nagesh
R. Iyer, ‘Numerical investigations on micro
reinforced concrete panels subjected to
high velocity impact’, CSIR-SERC Research
Report No. R&D 04-OLP169-RR-03, June
2012

79.

Vimal Mohan, Amar Prakash, MohitVerma,
Anandavalli, N., Rajasankar, J. and
Nagesh R. Iyer, ‘Investigation on multilayered
cementitious
composites
panels subjected to ballistic impact:
Experimental’, CSIR-SERC Research Report
No. R&D 04-OLP 16941-RR-05, December
2012

80.

Vimal Mohan, Amar Prakash, MohitVerma,
Anandavalli, N., Rajasankar, J. and Nagesh
R. Iyer, ‘Response simulation of micro
reinforced concrete subjected to ballistic
impact’, CSIR-SERC Research Report No.
R&D 04-OLP 16941-RR-06, January 2013
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81.

82.

Vishnuvardhan, S., Ragahva, G., Saravanan,
M., Gandhi, P., and Pukazhendhi, DM.,
“Evaluation of monotonic and cyclic
J-integral for Type 304 LN stainless steel”,
CSIR-SERC Research Report No. R&D 03MLP-14941-RR-09, January 2013.
Vishnuvardhan, S., Raghava, G., Gandhi,
P., Saravanan, M., Pukazhendhi, DM.,
and Muthuramalingam, G., “Static and
fatigue studies on indigenous bearing
material M50 alloy steel”, Report No. 1
on Sponsored R&D Project SSP 10641,
February 2013.

German 3.2.2013 to 7.2.2013
7. Dr. Nagesh R.Iyer, Director, CSIR-SERC
visited NDT department of Federal Institute
for Materials Research and Testing (BAM) in
Berlin, Germany during 17-23 March 2013
under the project funded by Indo German
Science & Technology Centre (IGSTC).

India
1.

Shri T. Karthikai Kannan, SO(F&A), Shri
Shikhar Sharma, SO(G), Ms M Chitra, Asst.
Gr.I, Smt K. Mahalakshmi, Asst.(F&A), Shri
M Rajendran, Asst. Gr.I, R Ramanathan,
Asst. (S&P) Gr.I and M Mohamed Jindha
Saffi, Asst(S &P) Gr. II attended One day
Seminar on TDS and Related Issues,
Chennai during 20 April, 2012

2.

Shri G.V. Ananthakrishnan, Technical
Assistant attented the AWS 101 Cloud
Computing Seminar organised by Amazon
web services Chennai on 24 April 2012

3.

Dr. C.K. Madheswaran, Principal Scientist,
Shri K. Sivasubramanian, Senior Scientist
and Shri V. Bhashya, Scientist attended
International Conference on Sustainable
Challenges & Advances in Concrete
Technology, Department of Civil
Engineering, PSG College of Technology,
Coimbatore, 2-4 May 2012

4.

Dr. S. Arunachalam, Chief Scientist and
Advisor (M) attended the meeting of
finalizing the Terms of Reference for the
Consulting Services for Cyclone Hazard,
Vulnerability and Risk Assessment for
the 13 Coastal States and UTs in India,
National Disaster Management Authority
at New Delhi on 14 May 2012..

5.

Dr. B.H. Bharatkumar, Principal Scientist,
Dr. A. Ramachandra Murthy & Shri S.
Bhaskar, Sr. Scientists, Shri S.Sundar
Kumar and Shri V. Bhashya, Scientist
attended National level symposium
on ‘Emerging Technologies in Civil
Engineering Applications (ACEIII-2012),
ACE Engineering College, Ghatkesar(M),
Hyderabad, 28-29, May, 2012.

6.

Shri Vimal Mohan and Smt A Kanchana
Devi, Scientists attended programme on
‘Creativity & Out-of Box Thinking’ held at

Deputation / Training
Abroad
1. Shri S. Bhaskar, Principal Scientist
attended 2nd International Conference
MicroDurability, Microstructure related
durability of cementitious composites,
Amsterdam, Netherlands during 11-13
April 2012
2. Shri
Prabhat
Ranjan
Prem,
Shri M. Surendran, Ms. B.S. Sindu,
Shri Rohit, Scientist Trainees attended
International
conference
on
Civil
and Construction Technology 2012,
Kualalumpur, Malaysia during 28-29,
August 2012
3. Dr. A. Ramachandra Murthy, Senior
Scientist, deputed under Raman Research
Fellowship to do the research entitled
“Advanced Methodologies for Fracture
Analysis of High strength and Ultra high
strength concrete beams” at School of
Engineering, Cardiff University, Wales, UK,
14.10.2012 to 13.02.2013
4. Shri R. P. Rokade, Senior Scientist attended
21st International Specialty Conference
on Cold Formed Steel Structures(CFSS
2012), St. Louis, Missouri, USA during 24-25
October 2012
5. Shri N.G. Bhagavan, Sr. Pr. Scientist, Exposure
Visit to Scientific Institutions/Laboratories
and Universities in South Africa during 5-9,
November 2012.
6. Shri S G N Murthy, Principal Scientist
attended project meeting at BAM, Berlin,
135  

Annual Report 2012 - 2013

GENERAL INFORMATION

CSIR-HRDC, Ghaziabad during June 1113, 2012.
7.

8.

9.

10.

11.

12.

13.

14.

Shri K Sivasubramanian, Senior Scientist
and Ms. A. Kanchana Devi, Scientist,
attended Course on Emerging NDE
Methods for Industrial Application,
Department of Mechanical Engineering,
Indian Institute of Technology, Chennai
during 15-16 June 2012
Shri J. Prakashvel, Senior Technical Officer
attended International Conference on
‘Advances in Architecture and Civil
Engineering (AARCV-2012)’, M S Ramaiah
Institute of Technology, MSR Nagar,
Bangalore 21-23, June, 2012.
Smt S Latha Balasundar, Senior
Technician (2) and Smt K. Venkateswari,
Sr. Stenographer (ACP), attended
Sensitization Programme on Prevention
of Sexual Harassment at Work Place,
Regional Director, National Institute
of Public Cooperation and Child
Development, Bangalore, 14-15 June
2012
Smt K Lakshmi, Scientist, attended
International Conference on Computing,
Communication
and
Network
Technologies – ICCCNT 2012, SNS College
of Engineering, Coimbatore, 26-28, July
2012
Smt Laitha Chellappa, Private Secretary,
attended Programme on Planning for Life
after Retirement’, CSIR-HRDG, Ghaziabad,
23- 25, July 2012
Shri A Abraham, Senior Scientist, Shri M
Surendran, Shri Prabhat Ranjan Prem and
Ms B S Sindu, Scientist Trainees, AcSIR
attended International Conference on
Structural and Civil Engineering-SCE
2012, Bangalore, 3-4, August 2012.
Dr. P.Gandhi, Sr. Pr. Scientist attended
International workshop on Natural Gas
Hydrates-Exploration and Production,
Department of Ocean Engineering, IIT
Madras, Chennai, 7-9, August 2012
Shri Rohit, Scientist Trainee, AcSIR
attended 13th National Conference on
“Technological Trends” (NCTT 2012),

College of Engineering, Trivandrum,
Thiruvananthapuram, 10-11, August
2012
15.

Shri S. Harishkumaran, Senior Technical
Officer, and Shri P. Vasudevan, Technical
Assistant attended seminar on Theoretical
& Practical aspects of Experimental
Model Analysis with FE Test Correlation
& Updating, IIT Madras, Chennai, 22-24,
August 2012.

16.

Shri S. Bhaskar, attended National
symposium on ‘Safety and conservation
of heritage structures’ organized by
Indian Institute of Technology and
Archaeological Survey of India during 2324 August 2012.

17.

Dr. S. Arunachalam, Chief Scientist
and Advisor (M) attended the Round
Table Conference (RTC) on ‘Reform of
Engineering Education –Contours of
Reforms organized by Engineering
Council of India (ECI), New Delhi, 13
September 2012.

18.

Shri R.P. Rokade, Senior Scientist attended
the National workshop on Applications of
Ferro cement and thin cement composites,
Annamalai University, Annamalainagar,
Annamalainagar, 15 September 2012

19.

Shri C Jeyabal, Senior Principal Scientist
attended the workshop on CSIR- NinC
Cluster Innovation Scale up Programme,
CSIR-HRDG, Ghaziabad, 27– 28 September
2012

20.

Dr. M. Mymoon, Sr. Technical Officer
attended
Seminar
on
Changing
Dimensions in eResources, Springer
(India) Pvt. Ltd. Chennai at Chennai 27,
September 2012.

21.

Dr. P. Sivakumar, Sr. Pr. Scientist attended
Workshop on CSIR for Society the CSIR
800, CSIR-IGIB, New Delhi, 27 September
2012.

22.

Dr. S. Arunachalam, Chief Scientist and
Advisor (M) attended the workshop on
‘Technology & Knowledge base: Creating
Value’ as part of the CSIR 70th Foundation
Day Celebrations held at IGIB, New Delhi
on 28 September 2012
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23.

24.

25.

26.

Dr. B.H. Bharatkumar, Shri P. Srinivasan,
Senior Principal Scientist, Dr. J. Prabhakar,
Shri S. Bhaskar, Principal Scientists,
and Smt P.S. Ambily, Scientist attended
National conference on Modern Trends in
Construction Materials and Construction
Techniques organized by Easwari
Engineering College, Chennai, 3-4
October 2012.
Shri C. Jeyabal, and Shri S.R.
Balasubramaniam, Scientist participated
in the inauguration of Common Facility
Centre of Vertical Shaft Brick Kiln, SPV
Shri Ganga Seva Sangam, 18th October
2012.
Dr. K. Muthumani, Chief Scientist and
Shri K. Sathish Kumar, Senior Principal
Scientist, Dr. P. Kamatchi, Principal
Scientist, attended ISET Golden Jubilee
Symposium, Department of Earthquake
Engineering Building, Indian Institute
of Technology, Roorkee, 20-21 October
2012
Shri T Karthigaikannan, Section Officer
(F&A) attended Training Prog. on Ethics
and Values in Governance, Anna Institute
of Management, Chennai, 3-5 December
2012.

27.

Shri M Surendran and Shri Prabhat Ranjan
Prem, Scientists attended Workshop
on “Practical Aspects of Finite Element
Analysis”, organised by Aeronautical
Society of India, Bangalore, 7-8 December
2012

28.

Shri S Maheswaran, Senior Scientist
and Ms. B Bhuvaneshwari, Quick Hire
Scientist participated 2nd International
Science Congress organised by Bon
Maharaj Engineering College, Mathura,
8-9 December 2012

29.

Dr. G. S. Palani, Sr. Pr. Scientist, Smt N
Anandavalli and Dr. Saptarshi Sasmal
Senior Scientist, Mrs K Lakshmi, Shri
Amar Prakash, Dr. A. Cinitha, Shri Vimal
Mohan, Ms. Kanchana Devi, Shri Monit
Verma, Shri Nawal Kishor Banjara, Ms
M. Keerthana, Scientist attended Fourth
International congress on Computation
Mechanics and Simulation- 2012, IIT,
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Kandi, Hyderabad, 9-12 December 2012
30.

Dr. M. Mymoon, Sr. Technical Officer
attended XXV IASLIC Seminar on
Intellectual Property Rights : Problems
and Prospects, Ananda Rangpillai Library,
Pondicherry University, Pondicherry, 1013 December 2012

31.

Dr. S. Arunachalam, Dr. S Selvi Rajan, Chief
Scientists, Dr. P Harikrishna, Principal
Scientist, Shri A Abraham, Senior Scientist
and Ms. M Keerthana, Scientist attended
National Conference on Wind Engineering
2012, 14-15 December, 2012.

32.

Shri M Saravanan (FFL), Scientist attended
Workshop on Simplifying Phased Array
Ultrasonic Testing, IIT Madras, Chennai
during December 15, 2012

33.

Smt M Vanijayaleela, Asst.(G) Gr II, Smt
R Rajalakshmi, Asst.(F & A) Gr II, Sh M
Mohamed Jindha Saffi, Asst. (S &P) Gr. II
attended Orientation Training Programme
for newly promoted Section Officers /
Assistants/ Private Secretaries on 17-26
December, 2012

34.

Dr. Jolly Annie Peter, Chief Scientist,
Dr. P. Sivakumar, Sr. Principal Scientist,
Dr. J. Prabakar, Principal Scientist, Dr. R.
Manisekar, Shri K. Sivasubramanian, Shri
G V Rama Rao, Senior Scientist and Dr. K
N Lakshmikandhan, Scientist attended
Seminar cum Exhibition on “Emerging
Fast Track Technologies in Mass Housing2012 at Chennai during 18-19 December,
2012.

35.

Dr. S. Parivallal & Dr. P Harikrishna,
Principal Scientist, Dr. S. Vishnuvardhan,
Dr. A. Cinitha, Shri K. Saravana Kumar and
Shri Amar Prakash, Scientist attended
Conference on Structural Engineering
Convention (SEC-2012) at S.V. National
Institute of Technology, Surat, 19-21
December, 2012.

36.

Shri N G Bhagavan, Senior Principal
Scientist and Shri E. Nalini Kumar,
Principal Technical Officer, Participated in
the 100th Indian Science Congress held
at Kolkata during January 3- 7, 2013.

37.

Mrs K Lakshmi, Scientist attended the
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International congress on Women in
computing-2013 held at Amrita Vishwa
Vidyapeetham, Coimbatore Hyderabad
during January 9-11, 2013
38.

39.

Dr. B.H. Bharatkumar, Senior Pr. Scientist
attended fib-days 2012, International
conference at Larson and Toubro Ltd.,
Chennai during January 10-11, 2013
Dr. Saptarshi Sasmal, Sr. Scientist and Ms.
B.S. Sindu, Scientist attended the Training
Programme on Applications of Molecular
Simulation in Research & Industry’
during January 14-18, 2013 at IIT Madras,
Chennai.

45.

Ms R. Lakshmi Poorna, Technical Assistant
attended Conference on Research in
Library & Information Science – A Holistic
Approach, University Library, Anna
University, Chennai, 15-16 February, 2013

46.

Smt M Vani Satyanarayana, Hindi Officer
attended Regional Official Language
Conference, Bharat Electronics Limited,
Bangalore during February 22, 2013

47.

Shri R P Rokade, Senior Scientist attended
Advanced Techno-Management Prog. for
Scientists ‘C’ and ‘D’, Administrative Staff
College of India, Hyderabad during 25th
Feb 2013-29th March 2013

40.

Shri S. Sundar Kumar, Sh B Arunsundaram
and Shri Prabhat Ranjan Prem, Scientists
attended national workshop on design
and construction of precast concrete
structures, St, Peters College of
Engineering and Technology, Chennai
during 28 - 30 January 2013.

48.

Dr. K Sathish Kumar, Senior Principal
Scientist, Dr R Manisekar, Senior Scientist
and Dr. A Cinitha, Scientist attended
International conference on Civil Engineering
and Infrastructural Issues in Emerging
Economies(ICCIEE 2013), Sastra University,
Thanjavur during February 27-28, 2013.

41.

Shri Vimal Mohan, Shri M. Saravanan,
Dr. S. Vishnuvardhan, Dr. A Cinitha, Smt
Smitha Gopinath, Shri R Balagopal, Shri
V Marimuthu, Smt P.S. Ambily, Dr. K.N.
Lakshmikandhan, Scientists attended
programme on DST-Lockheed Martin
India Innovation growth on 30th January
2013.

49.

Shri DM Pukazhendhi, Senior Scientist and
Dr S Vishnuvardhan, Scientist attended
Workshop on ‘Damage Mechanisms
and Analysis of Failures, Metallurgical &
Materials Engineering, Indian Institute
of Technology Madras, Chennai during
March 1-2, 2013

50.

42.

Shri V. Bhashya, Scientist attended
training programme for newly recruited
scientist at HRDC, Ghaziabad during 27th
January to 5th February 2013.

43.

Dr. Jolly Annie Peter, Chief Scientist and Dr.
P. Kamatchi, Principal Scientist attended
training programme on Women on Future
Challenges to Society, Theme Resources
and Development: Scope and Challenges,
National Institute of Advanced Studies,
Bengaluru, 11-15 February 2013.

Dr. B.H. Bharatkumar, Sr. Principal Scientist,
Dr. J. Prabhakar, Principal Scientist,
Dr. M.B. Anoop, Principal Scientist,
Dr. Saptarshi Sasmal, Senior Scientist,
Shri G. Ramesh, Junior Scientist and
Ms B. Bhuvaneshwari, Scientist (Adhoc)
UKIERI Concrete Congress on Innovations in
Concrete Construction” to be held at Dr. B. R.
Ambedkar National Institute of Technology,
Jalandhar during March 5-8, 2013.

51.

Dr. A. Hariharan, Shri K. Raghavan,
Principal Technical Officers, Shri R.D.
Sathish Kumar, Shri A. Sundaramoorthy,
Dr. Mymoon Moghul, Smt S Vijayalakshmi,
Shri M Venkatesan, Smt Chitra Shankaran,
Smt R. Amourdhavalli, Smt K. Sasikala, Smt
M. Anna Selvi, Shri R. Srinivasan, Senior
Technical Officers, Smt R. Lakshmi Poorna,
Shri G. Ananthakrishnan, Ms E. Surya, Shri
S. Muthuraj, Technical Assistants, Shri
S. Srinivasan, Sr. Technician attended

44.

Dr. B.H. Bharatkumar, P. Srinivasan, Sr.
Pr. Scientist, Shri S. Bhaskar, Pr. Scientist,
Shri K Sivasubramanian, Sr. Scientist
Mrs. Smitha Gopinath, Scientist and Shri
G. Ramesh, Jr. Scientist, Int. conference
on Rehabilitation and Restoration of
Structures, IIT Madras, Chennai, 13 -16
February 2013.
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National Conference on Reaching Out
to Ushers through Technology (ROUTE2013) during 13-15, March 2013.
52.

Shri K Dilli, Principal Scientist, Dr S
Vishnuvardhan, Senior Scientist and Shri
M Surendran, Scientist attended Course
on ‘Welding of Steels and Stainless Steels’
organized by Mohamed Sathak A J College
of Engineering (MSAJCE), Siruseri, Chennai
during March 21-23, 2013.

53.

Shri Shikhar Sharma, Section Officer
attended training programme on
Rajbhasha
Kaaryanvayan-Ek
Naya
Drushtikon’ at
Human
Resource
Development Centre, Ghaziabad during
21-23 March 2013.

from public- and private- sector organizations.
Dr. D.S. Ramachandra Murthy, Vice Chancellor,
St. Peter’s University, Avadi, has been the Chief
Guest for the Valedictory Function held on 1st
February 2013. He delivered the Valedictory
Lecture and distributed the course certificates
to the participants. The course coordinators
for this programme were Dr. M.B. Anoop and
Dr. P. Kamatchi.

Advanced Course on Communication
and Power Transmission Towers

Advanced Courses and Workshops
Organised
Advanced Course on Uncertainty
Handling in Structural Engineering
(UNCHANSE 2013)

Participants of Advanced Course on Uncertainty Handling
in Structural Engineering (UNCHANSE 2013)

An Advanced Course on Uncertainty Handling
in Structural Engineering (UNCHANSE 2013)
was organized at CSIR-SERC during 30 Jan - 1
Feb, 2013. The objective of the course was to
familiarize the participants with the use of
uncertainty handling methods in structural
engineering applications such as hazard
analysis, probabilistic- and reliability-based
design, structural health monitoring and
condition assessment. The course was attended
by 61 participants from different parts of the
country, comprising of academicians, research
scholars, students and practicing engineers
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Dr. Nagesh R. Iyer, Director, CSIR-SERC felicitates
Shri K Muralidharan at the Valedictory Function

The Advanced Course on Communication
and Power Transmission Towers organized by
CSIR-Structural Engineering Research Centre,
Chennai, from 6th – 8th February 2013 at
Vigyan Auditorium. Participants from various
Transmission line and communication tower
industries have participated. Professor and
Students from engineering colleges have
participated. Totally 18 persons from industries
and 9 participants from AcSIR have participated.
Topic related to Wind, conductor loads, analysis
and design of TL and communication towers
were covered. National and international
codes of practices for the design of power and
communication towers were also covered.
Problems in communication towers at site were
also covered as case studies. Methodologies
and issues related to the design and analysis
of self supporting lattice towers, guyed towers
and monopoles for power transmission,
communication and lighting was presented.
The valedictory function was organized on
8th February 2013 and Shri K Muralidharan,
Managing Director, M/s Jhamuna Tower Tech
(Madras) Pvt. Ltd., Chennai participated as
the chief Guest. The Director, CSIR-SERC, has
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delivered the welcome address. The chief
guest delivered the valedictory address and
highlighted the health condition of some of the
existing communication towers and distributed
the certificates to the course participants.

National Conference on Reaching Out
to Users through Technology (ROUTE2013): Enhancing Innovative Library
Services in Open Environment
National Conference on Reaching Out to
Users through Technology (ROUTE- 2013):
Enhancing Innovative Library Services in Open
Environment organized by the CSIR-Structural
Engineering Research Centre, Chennai during
13th – 15th March, 2013.

Taramani on 16th April 2012. Dr.Nagesh R.Iyer,
Director, CSIR-SERC welcomed the gathering
and invited the members representing the
MSMEs to make use of the opportunities
available in the CSIR-SERC. He further added
that this meet is a unique initiative from CSIRSERC fostering innovation in MSMEs to increase
competitiveness of local small scale industries.
Director, CSIR-SERC further emphasised that
the technologies available in CSIR-SERC can be
profitably utilised to deliver quality products by
the MSMEs and pave way for creating an enabling
framework for technological interventions in
Micro, Small and Medium Enterprises Clusters
to enhance their innovation capability and
capacity. There were participation from Ceramic
cluster, Virudhachalam, Auto component
cluster, Hosur, Brick cluster from Tirunelveli
& Arakonam and Engineering cluster from
Ambatutur & Perungudi.

Release of National Conference on ROUTE 2013 Souvenir by
Dr. R R Hirwani, Director, CSIR- UR&DIP and Dr. Nagesh R.
Iyer, Director, CSIR-SERC

The ROUTE-2013 brought together 128
delegates and experts from the fields of library
science and information technology fields
with multidisciplinary backgrounds including
practicing librarians from educational
institutions,
multi-specialty
hospitals,
multinational IT companies, government
research organizations, private institutions,
entrepreneurs and information technology
professionals from the industry, and others. The
ROUTE-2013 attracted a total of 113 registrations
from all over India. The representation and
participation were overwhelming with an
active participation from the IT industry also.

Csir-Serc and Msme Innovation Clusters Meet
CSIR-Structural Engineering Research Centre
(CSIR-SERC), Taramani, Chennai organized a
MSME-Innovation Clusters Meet at CSIR-SERC,

Dignitaries on the dias on the CSIR-SERC & MSME
Innovatiuon Cluster Meet

Shri S. Sivagnanam, Director, MSME-DI, Chennai
in his address to the industries on Adopting
innovation as a key strategy for MSMEs to
remain competitive informed that National
Innovation Council (NInC) has taken initiative to
link scientific laboratories, industries and other
stake holders to bring total transformation in
MSME sectors. NIC has kept as an agenda that
50 innovation clusters to be supported by the
Council of Scientific & Industrial Research (CSIR)
before the end of 2012 and 150 such clusters
in the next financial year. Government also
declared 2010-20 as a Decade of Innovation.
During the meet presentations on four
technologies viz., Ferrocement, Geo-Polymer,
Light weight wall and floor panel and Laced
composite systems were made by the Scientists
of CSIR-SERC. The participants evinced keen
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interest in these technologies and expressed
willingness to implement. The participants
were further taken to various laboratories for
practical demonstration of the technologies.
During discussion after the visits the participants
evinced interest in Fibre reinforced Concrete
Manhole covers and Pre- fabricated poles. On
18th April 2012, a letter has been received from
the SPV Sri Ganga Seva Sangam Brick Cluster
at Samiyapuram, Tirunelveli, Tamil Nadu for
transfer of Technology on (i) FRC Manhole
Cover and (ii) Geo-polymer panel blocks.

the presentation on the e-auction conducted
by it from August 2010 to 1st May 2012. A live
e-auction of CSIR-SERC was witnessed by all
the members.

Dignitaries on the dias of the Bilingual workshop on eauction

National Technology Day

Participants witnesing the practical demonstration at CSIRSERC

Bilingual workshop on e-auction
A two days Bilingual workshop on e-auction
on April 30th 2012 and on May 1st 2012,
at CSIR-SERC was conducted to share the
rich experience of CSIR-SERC in conducting
e-auction and to implement across CSIR
Laboratories. 87 representatives from Stores
and Finance Divisions of CSIR laboratories/
Institutes attended the workshop. Welcoming
the delegates, Director, CSIR-SERC has briefed
the rich benefits got by CSIR-SERC from the
e-auctions conducted by it and further detailed
the various advantages in conducting the
e-auction. He exhorted the delegates to leverage
the technology for increasing the efficiency
in the total administration. Inaugurating the
workshop, Dr. A.B. Mandal, Director, CSIR-CLRI
explained the strength of ‘e’ in science and also
in other areas. He added that CSIR-CLRI has
also already started conducting e-auction and
advised the other Labs to follow suit. M/s. MSTC
made the detailed presentation on e-auction
giving various advantages of the e-auction
and shared their experience. Subsequently,
Shri. S.Gnanaprakasam, CoSP,CSIR-SERC made
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National Technology Day was celebrated in
CSIR-SERC & CMC on 11th May 2012. Director,
CSIR-SERC and coordinating Director, CMC –
Dr Nagesh R. Iyer, presided over the function
and in his presidential address emphasized
that challenge before science today is to make
significant improvement in the technological
design & development with sound and
strategic techniques so as to enable us to
compete globally. Here, the real focus will have
to be on the need to convert our Research and
Development units into innovation creating
institutions. Then two lectures were delivered
on “Construction Technology for Seismic Resistant
and Energy Efficient Buildings” and “Simulation of
High Velocity Impact for Appropriate Technology
Development” by Dr. Jolly Annie Peter, Chief
Scientist, and Dr. J. Rajasankar, Senior Principal
Scientist, CSIR-SERC respectively.

Director felicitating the speakers of the National Technology
Day
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CSIR-SERC Foundation Day Celebrations

Dakota School of Mines and Technology, Rapid
City, SD 57702, USA, on “Development of
Bacteria Concrete & Basalt Reinforcement” on
15.5.2012.

CSIR Foundation Day

Chief Guest, Mr. Zacharia Geirge along with Director & Advisor (M) on the dais on the CSIR-SERC Foundation Day

The CSIR-SERC Foundation Day was celebrated
on the 10th June 2012. The function was
presided over by Dr. Nagesh R. Iyer, Director,
CSIR-SERC and Coordinating Director, CMC,
Chennai. Shri Zacharia George, Principal
Structural Consultant, M/s Pithavadian and
Partners was the Chief Guest and delivered
Prof. G.S. Ramaswamy Memorial Lecture on
“Innovative Technologies in Construction
Sector – Role of Scientist Innovators”. Director
gave away Certificates of Appreciation and cash
awards to different categories of employees for
achieving Excellence in Business Development
of SERC. He also felicitated the ex-employees
of CSIR Campus, Shri S. Venkatasubramanian
of CSIR-SERC and Shri R. Sivadoss of CMC, who
joined the octogenarian group of the CSIR
family, with Citation and Silver plaque.

70th CSIR Foundation Day was celebrated on
the 24th September 2012 at CSIR-Structural
Engineering Research Centre (CSIR-SERC)
and Regional Units of CSIR-CECRI, CSIR-CEERI,
CSIR-CSIO, CSIR-NEERI and CSIR-NML at CSIR
Campus, Taramani, Chennai.

A view of gathering of visitors at ASTaR Lab near shake table

Prof. G.S. Ramaswamy Memorial Lecture

Students listening to the explanation at ACTEL Lab

Prof. V Ramakrishnan delivering Prof. G.S. Ramaswamy
Memorial Lecture

Prof. G.S. Ramaswamy Memorial Lecture
was delivered by Prof. V. Ramakrishnan,
Distinguished Professor Emeritus, South

Visitors witnessing the demonstration at SHML
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OPEN DAY was observed in the morning,
between 9.30 a.m. and 1.00 p.m. As many as
4,225 persons visited the Campus, comprising
students and faculty from about 50 Engineering
Colleges / Polytechnics, University Departments
and senior secondary schools and employees
of 14 Corporate Sectors and one Government
Institution They had a first hand glimpse of
the multifarious and multi-disciplinary R &
D programmes and projects currently going
on, and state-of-the-art facilities of various
laboratories. Programmes and projects carried
out for governmental, public, and private
sector
industrial
organizations/agencies,
providing solutions to their current problems,
were explained and / or demonstrated to the
visitors. A multimedia video documentary
covering the scientific activities of CSIR-SERC &
CMC was projected in the Lecture Hall for the
benefit of visitors.
In the afternoon the CSIR Foundation Day
Function was held at the Vigyan Auditorium,
CSIR-SERC. Dr. Nagesh R. Iyer, Director, CSIRSERC & Co-ordinating Director, CMC welcomed
the gathering. In his speech, he mentioned
that this is a day to prepare once again for
the challenges to face, new opportunities to
grab and for times of hard work, dedication
and commitment and of course to witness
the events of an eventful year. He also listed
some of the individual and institutional
glories brought to this campus during the
year. Director also informed the successful
setting up of AcSIR, passing of the Academy
Bill in the parliament, accent to the bill by the
President of India, which was notified on 2nd
April 2012. The brief Report on the Open Day
was presented by Dr. S. Pitchumani, Scientist
Incharge, CSIR- CECRI Unit and Chairman of the
Common Core Committee. Dr S. Arunachalam,
Advisor (M) introduced the Chief Guest,
Prof. B.S. Murty, Professor, Department of
Metallurgical & Materials Engineering, IIT-M,
Chennai and highlighted his research interest.
He also listed some of the awards, honours
and recognitions received by Prof. Murty. Prof.
Murty in his special lecture on “Development of
Nanocomposites with Exceptional Properties
by High Energy Ball Milling” explained the
importance of nano material application
in various fields of engineering, medicine,
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agriculture etc., resulting in the production of
high quality & long durability material.

CSIR Foundation Day dais

Prof. B.S. Murty delivering the CSIR Foundation Day Lecture

Dr. N. Prasad Rao receiving the Dr. M. Ramaiah Prize from
the Chief Guest

Dr. Nagesh R Iyer, Director, honoured the
retirees with Sammaan Patra, Shawl and wrist
watches. Staff members who had completed
25 years’ service in CSIR were also recognized
by way of presenting wrist watches. Director
also presented the cash award for the wards
of CSIR-SERC & CMC staff members, who
have secured more than 90% marks in three
science subjects in Std. XII. Dr. S. Arunachalam,
Advisor (Management) gave away the prizes
to the winners of various sports activities
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conducted at CSIR-SERC & CMC. Shri C. Jeyabal,
Senior Principal Scientist & Head, Knowledge
Management Division proposed Vote of
Thanks.

competitions held on 26th August 2012 for the
wards of CSIR-SERC and CMC staff members.
Later, Dr. S. Arunachalam gave away winners’
prizes to the children who won in various
Science competitions.
Dr. G. Raghava, Chief Scientist and Chairman,
CSIR-SERC Open Day Committee proposed Vote
of Thanks. The function ended with National
Anthem and Group photo for children, CSIR
Foundation Day

National Science Day

Prof. Murty presenting the Dr. M. Ramiah Prize to
Shri V. Srinivas

During the second session, Dr. K. Ramanjaneyulu,
Chief Scientist CSIR-SERC & Chairman of InterSchool Science Quiz presented a special report
on the Science Quiz - Eureka 2012 conducted
on 13th September 2012 in connection with
CSIR Foundation Day by Shri V.V. Ramanan of
Hindu as Quiz Master. Totally 28 schools (3
member team from each school) participated
in the preliminary and six teams were selected
for the finals. Bhavans Rajaji Vidyashram,
Kilpauk, Sri Sankara Senior Secondary School,
Adyar and Modern Senior Secondary School,
Nanganallur won the First, Second & Third
prizes respectively. Dr. S. Arunachalam, Chief
Scientist and Advisor (Management), CSIRSERC gave away the glittering shields for the
schools and cash prizes for the individual prize
winners.

National Science Day Function was celebrated
in CSIR-SERC & CMC on 28th February 2013 at
Vigyan Auditorium, CSIR Campus. Dr. Nagesh
R. Iyer, Director, CSIR-SERC and Co-ordinating
Director, CMC welcomed the Chief Guest and
addressed the gathering. Dr. K. Ravisankar, Chief
Scientist & Advisor(M) introduced the Chief
Guest to the audience. Dr. R. Balasubramanian,
Director, The Institute of Mathematical Sciences,
Chennai was Chief Guest and delivered
National Science Day Lecture on “Cryptology:
An Application of Number Theory to Secure
Communications”. Finally Shri C. Jeyabal, Senior
Principal Scientist, & Head, KMD proposed vote
of thanks.

Chief Guest, Dr. R. Balasubramanian, Director-The Institute
of Mathematical Sciences delivering the National Science
Day Lecture

Hindi Fortnight Celebrations

Shri V.V. Ramanan conducting the Eureka 2012

Then, Dr. P.K. Umesha, Chief Scientist, CSIRSERC and Chairman, Competitions Committee
presented a comprehensive report on the

Hindi Fortnight was celebrated in CSIR Campus
from 31.08.2012 to 14.09.2012. During the
fortnight various competitions/events like
Hindi Typing, Conversation in Hindi, Hindi
Quiz, Hindi Writing and Hindi Antakshari were
organised. To ensure more participation and
effective implementation of OL policy in the
CSIR - SERC, Chennai    144

GENERAL INFORMATION

Campus, the participants were categorised into
various groups keeping in view their academic
qualification in Hindi and their mother tongue.
Totally 122 employees participated in the
above competitions/events. As a part of Hindi
Fortnight Celebrations, an invited lecture
(10.09.2012) on the topic “Basic Concepts in
Groundwater and Its Conservation” was delivered
by Shri D.S.C. Thambi, Regional Director, Central
Ground Water Board, Chennai.

Invited Lecture by Shri D.S.C. Thambi - A view of the Dais
(10-9.2012)

Status and Possibilities of Hindi in Science”.
She also released the Hindi inhouse magazine
“SPANDAN” published on this occasion. The
Director presented the prizes to the winners of
the competitions.

Vigilance Awareness Week
Vigilance Awareness Pledge was administered
by Director, CSIR-SERC on 29.10.2012 at 11.00
a.m. All the staff members of CSIR-SERC and
CMC have taken pledge. An Invited lecture
on Transparency in Public Procurement was
arranged on 01.11.2012 at 4.00 p.m. Shri S.K.
Dogra, IPS, Additional Director-General of Police
and Director of Vigilance and Anti-corruption,
Tamil Nadu had delivered the lecture. He gave
a broader definition of corruption and spoke
on a moral code for every Government Servant.
He also connected spirituality with one’s honest
devotion to duty. He shared his experiences
in the Police Department and highlighted
practical issues faced with public procurement
in Government Departments.
The Valedictory function was arranged on
05.11.2012 at 12.00 noon and a Special
Valedictory lecture was delivered by Dr.
Nagesh R. Iyer, Director, CSIR-SERC. Director
gave a detailed presentation on CCS (Conduct)
Rules and Procurement procedures.
A
Quiz programme on Vigilance awareness
was conducted by the Director with at the
participation from the Staff.

Release of Hindi inhouse magazine “SPANDAN” by the Chief
Guest Prof. Dr. (Smt.) Nirmala S. Mourya

A Hindi Workshop (11.09.2012) was conducted
for Administration and Group II & Group III
Technical staff of CSIR-SERC and CMC by
Shri Shikhar Sharma, SO, CSIR-SERC on the
topic “Change Champion: Team Building”.
The valedictory function of Hindi Fortnight
Celebrations was organised on 14th
September, 2012 under the Chairmanship
of Dr. Nagesh R. Iyer, Director, CSIR-SERC &
Co-ordinating Director, CMC. Prof. Dr. (Smt.)
Nirmala S. Mourya, Head of the Department,
Post Graduate and Research Institute, Dakshina
Bharat Hindi Prachar Sabha, Madras was the
Chief Guest and delivered a talk on “Present
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Shri S.K. Dogra, IPS, Additional Director-General of Police and
Director of Vigilance and Anti-corruption, TN delivering lecture.

CSIR IT Nodal Officers Meet 2012
The meeting of the IT managers and
Transformation champions was held during

GENERAL INFORMATION

29-30, November 2012 at CSIR-SERC. More
than 90 participants from various CSIR
Labs attended the event. Dr. Nagesh R.Iyer,
Director CSIR-SERC and Chairman of the
CSIR ICT Interventions project delivered the
welcome address. Dr. K. Jayakumar,JS(Admin),
CSIR gave the introductory remarks on the
CSIR-ICT interventions project. The two day
session comprised of walk-throughs of the
different modules by the consultants under
the stewardship of Dr.G.Radhakrishnan, Project
Leader, CSIR ICT Interventions project. The
ERP applications were deployed on the CSIRSERC site as this would function as the Disaster
recovery site and the applications were tested
through this site.

Committee, CSIR-SERC proposed the vote of
thanks.

MoU with NTPC Limited, New Delhi
MoU was signed on 29th November 2012
between CSIR-SERC, Chennai and NTPC Limited,
New Delhi. The scope of the MoU among other
things covers condition assessment of RCC /
Steel structures and NTPC will be benefitted
by refurbishment of old power plants and
civil structures and their health assessment
in their efforts to shore up power production.
NTPC team headed by their Executive Director
Shri Thomas Joseph accompanied by Shri I.K.
Rajdeva, GM(OS), Shri S. Upadhyay, AGM(Project
Engineering, Civil) & Shri Gautomdas, AGM (COSR&M) were present for the signing of MoU.
CSIR-SERC, Chennai team consisting of Dr.
Nagesh R. Iyer, Director, Shri K. Vasudevan,
Head-RPBD & Chief Scientist along with other
Chief Scientists of the laboratory were present
for the signing of MoU.

Dr. K. Jayakumar,JS(Admin), interacting with Nodal Officers

All issues related to the deployment of the
ERP applications in the individual Labs were
discussed during the event.M/s Tata Elxsi
gave a technical presentation on the Fujitsu
EternusDX 440 SAN storage and some of its
salient features, which has been installed at all
the CSIR Labs.

Signing of MoU between CSIR-SERC & NTPC Limited, New
Delhi

International Women’s Day

Dr. G. Radhakrishnan, Project Leader, delivering lecture

Shri S. Mani, of NIC delivered a talk on the
facilities available via NKN to the CSIR Labs and
also discussed the CSIR- VLAN. The proposed IP
schema for the CSIR Labs was also discussed.
Dr. J. Rajasankar, Chairman, ICT Implementation

Chief Guest, Mrs. S. Subha, Lead Product Manager, Infosys
Ltd., being felicitated on the occasion of International
Women’s Day
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International Women’s Day was celebrated in
the CSIR-SERC & CMC Campus on 8th March
2013 at Vigyan Auditorium. Mrs. S. Subha,
Lead Product Manager, Products, Platforms
and Solutions Unit, Infosys Ltd., Chennai was
the Chief Guest and delivered a Lecture on
‘Career Development of Women and Work/Life
Balance’. The Programme was presided over
by Dr. Nagesh R. Iyer, Director, CSIR-SERC & Coordinating Director, CMC. Mrs. P. Chenthamarai
Selvam, Senior Principal Scientist, CSIR-CSIO
Unit introduced the Chief Guest to the audience
and Dr. Mymoon Moghul, Senior Technical
Officer proposed Vote of Thanks.

4.

Dr. A. Rama Chandra Murthy - ICI (TNCC) –
Ultra Tech Award for Outstanding Thesis
in the field of Concrete in Tamil Nadu –
2012 under Doctoral Category.

5.

Ms. Smitha Gopinath “L&T Dr. A.
Ramakrishna Young Engineer Award2012” from The Institution of Engineers,
Andra Pradesh State in recognition of
novel innovations and outstanding
contributions in the field of Structural
Engineering especially on “Computational
Modeling of Reinforced Concrete
Structures”.

6.

Shri S. Bhaskar, received ICI best paper
award for the year 2012 for the paper
titled ‘Corrosion of rebars in reinforced
concrete-A review of the corrosion
mechanisms, assessment techniques and
control measures’ authored by Bhaskar,
S., Ravindra Gettu, and Bharatkumar, B.H.,
Indian Concrete Institute of Journal, Vol.
12, No. 3, pp. 35-54, 2011

7.

S/Shri. R. Balagopal, R.P. Rokade,
Dr. N. Prasad Rao and Dr. S. J. Mohan,
Best technical paper award for the paper
titled, “Experimental studies on tensile
strength of GFRP plate specimen with
bolted connections”, Proc. of the National
Conference Quest for Advancements
in Civil Engineering – QACE’12
held
on 15th March, 2012 at SRM University,
Ramapuram Campus, Chennai -89, pp
142-149.

8.

Shri Abraham, Dr .S. Arunachalam, Prof.
G.M. Samuel Knight and Prof. Nagesh R.
Iyer - A research paper titled “Mean and
Fluctuating Wind Loads on a Curved Roof:
Effect of Terrain Conditions”, authored
was selected to the best paper category
of the Second International Conference
on Structural and Civil Engineering
SCE - 2012, which was organised by the
Association of Civil and Environmental
Engineers (ACEE) – a division of the IDES.
“Certificate of Merit” along with a plaque
was received for the above mentioned
paper by Mr. A. Abraham, Sr. Scientist, at
the International Joint Conference forum
on 4th August, 2012 at Bangalore, India.

Honours/Awards/ Degree Conferments
1.

2.

3.
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Dr. S. Vishnuvardhan, Dr. G. Raghava, Shri
P. Gandhi, Shri M. Saravanan and Shri
DM. Pukazhendhi - A technical paper
titled “Studies on fatigue life evaluation
of structural connections of IS 2062
steel”, authored by the members of the
project team and published in the Civil
Engineering Journal of the Institution of
Engineers (India) [IEI] has been presented
the Suchit Kumar Ghosh Memorial Prize,
instituted by the IEI. Dr S. Vishnuvardhan,
first author of the paper, received the
award at New Delhi on 14th December
2012.
Dr. K. Rama Raju, Alexander, Jame, S.P.N.
Shanmugam and Jemimah Carmichael
- Best paper award is conferred on the
paper, “Experimental and analytical
studies on use of Magnetorheological
dampers fitted with scissor jack
mechanism” in National conference on
innovations in Civil Engineering, NCICE
2012 organized by the department of Civil
Engineering, SCMS School of Engineering
and Technology, Karukutty, Ernaculam on
19th and 20th April 2012.
Dr Jaikrishna Prize by Institution of
Engineers is conferred on the paper,
“Seismic Design of Buildings with Viscous
Fluid Dampers” by K. Rama Raju, G.
G. Hemanth, K. S. Rekha and N.R. Iyer,
published in the Journal of Institution of
Engineers (Civil Engineering Division), IEI,
Vol. 92, May 2011.
Annual Report 2012 - 2013
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9.

Dr. P. Sivakumar – Awarded fellowship of
institution of Engineers ( F.I.E.)

10.

Dr. Saptarshi Sasmal - received the
prestigious Outstanding Young Concrete
Engineer - 2012 by Indian Concrete
Institute Tamil Nadu Chennai Centre
and UltraTech during concrete Day
Celebration on 6th September, 2012.

11.		Dr. N. Gopalakrishnan – Senior Principal
Scientist acted as one of the referees in
adjudging the best technical paper at the
student competition for civil engineering
students, Jeppiaar Engineering College,
Chennai, Jan-24, 2013.
11.

Dr. K. Sathish Kumar, Senior Principal
Scientist,
Dr.
S.
Parivallal
and
Dr. N. Anandawalli, Principal Scientists,
Awarded Ph.D. degree.

stage approach for structural damage
identification using modal strain
energy and evolutionary optimization
techniques”, published in Int. Journal
of structural health monitoring, Vol. 10,
No.2, June 2011, 219-230.
Certificates of Merit have been presented to
(i)

Saptarshi Sasmal, Balthasar Novak, K.
Ramanjaneyulu, Constanze Roehm, V.
Srinivas, N. Lakshmanan and Nagesh R.
Iyer, for the paper “Upgradation of gravity
load designed sub-assemblage subjected
to seismic type loading”, published in Int.
Journal of Composite structures, Vol 93,
No.6, May 2011, 1561-1573

(ii)

K. Balaji Rao and M.B. Anoop, for the paper
“Alpha- stable distributions for predicting
extreme values of surface strains in
reinforced concrete flexure beams”,
published in the proceedings of 21st
International conference on Structural
Mechanics in Reactor Technology (SMiRT),
Homi Bhabha National Institute, Mumbai,
6-11, November, 2011 (CD Form) and

(iii)

P. Prabha, S. Arul Jayachandran, M.
Saravanan and V. Marimuthu, for the paper
“Prediction of the tensile capacity of cold
formed angles experiencing shear lag”,
published in Thin walled structures, Vol 49,
Issue 1, November 2011,1348- 1358.

Dr. Ramaiah Prize for best paper
Dr. M. Ramaiah Prize for the best technical
paper published during the year 2011-2012
has been awarded jointly to:
(i)

N Prasad Rao, G M Samuel Knight, S.J
Mohan, N. Lakshmanan, for the paper
entitled “Studies on failure of transmission
line towers in testing”, published in
Engineering Structures, Vol. 35, February
2012, 55-70 and

(ii)

V Srinivas, K. Ramanjaneyulu and
C.Antony Jeyasehar, for the paper “Multi
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STAFF DURING THE YEAR ENDING 31
MARCH, 2013
Director
Nagesh R. Iyer, B.E.(Civil), M.E.(Struct.), Ph.D, F.N.A.E.,
F.I.E., M.I.C.I., M.I.S., M.C.S.I., M.I.A.S.E., M.I.S.M.
Advisor (M)
K. Ravisankar, B.E.(Civil), M.E.(Struct.), Ph.D. F.I.E.

S. Saibabu, B.E. (Civil), M.Tech.(Struct.), Ph.D.
Principal Scientist
C.K. Madheswaran, B.E.(Civil), M.Tech.(Ocean Engg.).,
Ph.D.
Pabbisetty Harikrishna, B.E. (Civil), M.E. (Struct.),
Ph.D.
S.G.N. Murthy, M.Sc.,(Elec.)
K. Dilli, B.E. (Mech.)

Chief Scientist

J. Prabhakar,B.E.(Civil),M.Tech. (Found. Engg.), Ph.D.

S. Arunachalam, B.E.(Civil), M.S., Ph.D.
(till 01-01-2013 FN)

S. Parivallal, B.E.(Civil), M.E.(Struct.),Ph.D.

T.S. Krishnamoorthy, B.E.(Civil), M.E.(Struct.)

M.D. Raghunathan, B.E. (Civil), M.Tech. (Indl. Struct.)

K. Muthumani, B.E.(Hons.) (Civil), M.Tech.(Engg.
Mechanics), Ph.D., F.I.E.

K. Kesavan, B.E.(Civil), M.Tech.(Civil)

K. Vasudevan, M.Com., B.G.L., A.I.C.W.A., A.C.S.

Napa Prasad Rao, D.C.E., B.E., M.Tech (Civil), Ph.D.

Jolly Annie Peter, B.Sc.Engg. (Civil), M.E (Const.
Engg.).,Ph.D.

K. Gunasekaran, M.Sc. (Stat.)

S.J. Mohan, B.E.(Civil), M. Tech. (Struct.)., Ph.D.
S. Selvi Rajan, B.Tech.(Civil), M.E. (Hydro.& Water
Reso.) Ph.D.
P.K. Umesha, B.E. (Civil), M.Tech.(Struct.),Ph.D., F.I.E.
K. Balaji Rao, B.Tech.(Civil), M.E.(Struct.), Ph.D.
A. Rama Mohan Rao, B.Tech.(Civil), M.E.(Struct.),
Ph.D.
K. Ramanjaneyulu, B.Tech.(Civil) M.E. (Struct.), Ph.D.
G. Raghava, B.E.(Civil), M.Tech.(Indu. Struct), Ph.D.
Sr. Principal Scientist
N. Pandian, B.E.(Civil), M.S.(Civil), Ph.D.
P. Sivakumar, B.E.(Civil), M.E.(Struct.), Ph.D, F.I.E.
S. Sankar, B.E.(Elec. & Commn. Engg.)
N.G. Bhagavan, B.Tech.(Civil), M.Tech.(Ocean Engg.),
F.I.E.
K. Rama Raju, B.Tech.(Civil), M.Tech.(Struct.)., Ph.D.
C. Jeyabal, M.Sc.(Mech. Engg.)

G.N. Narasimhan, M.Sc.

Gajjala Ramesh Babu, B.Tech (Civil) M.Tech (Civil)

V. Srinivas, B.Tech(Civil), M.E.(Civil)
S. Bhaskar, B.E(Civil),M.Tech.(Struct.)
N. Anandavalli, B.E. (Civil), M.E. (Struct.), Ph.D
M.B.Anoop, B.Tech (Engg), M.E. (Struct.) , Ph.D.
P. Kamatchi, B.E. (Civil), M.E. (Struct.), Ph.D.
Sr. Scientist
R. Sreekala, B.Tech (Civil)., M.Tech.(Struct.)
D.M. Pugazhendi, Dip. in Civil Engg. B.E. (Civil.), M.E.
(Struct.)
S. Maheswaran, M.Sc. (Phys.), PGDCA, PG Dip. In
Management, MBA
Rokade Rajendra Pitambar, DCE, B.E., M.E. (Civil)
V. Srinivasn, B.E. (Civil), M.E. (Urban)
A. Ramachandra Murthy, B.Tech(Civil), M.E.(Struct),
Ph.D.
Saptarshi Sasmal B.E.(Civil), M.E. (Struct.), Ph.D.
A. Abraham, B.E. (Civil) M.E (Struct.)

N. Gopalakrishnan, B.E (Civil), M.Tech.(Struct.), Ph.D.

C. Kumarasekar, B.E. (Electronics), M.E. (Control &
Instru.), MBA

J. Rajasankar, B.E.(Civil), M.Tech.(Struct.), Ph.D., F.I.E.

R. Manisekar, BE (Civil), ME(Struct.), Ph.D.

P. Gandhi, B.E.(Civil), M.Sc.(Engg.) (Struct.)

K. Sivasubramanian B.Tech.(Civil), M. E. (Struct.)

G.S. Palani, B.E.(Civil), M.E.(Struct.),Ph.D.

Amar Prakash DCE, B.Sc.(Engg.), M.E. (Earthquake
Engg.)

R. Ravichandran, M.Sc.
K. Sathish Kumar, B.E.(Civil), M.E.(Struct.), Ph.D.
H. Bhajantri Bharathkumar, B.E. (Civil), M. Tech.
(Marine Struct.), Ph.D.
P. Srinivasan, B.E. (Civil), M.E. (Struct.)
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Balagopal, R, B.E. (Civil), M.E.(Struct.)
Smitha Gopinath B.Tech.(Civil), M.E.(Struct.)
A. Cinitha, B.Tech. (Civil), M.Tech. (Civil),Ph.D.
S.R. Balasubramanian, DCE, B.E. (Civil), M.E.(Struct.)

Sr. Technical Officer (3)
R.D. Sathish Kumar, B.Sc, P.G.D.L.I.S, M.L.I.S.
M. Venkatesan B.Sc.,MCA

P. Prabha, B.E.(Civil), M.E.(Struct.)

M. Murugesan, Dip. of Electronics, B.E.(Electronics
& Comm. Engg.), Dip. in Medical Equipment Tech.,
MBA

S. Chitra Ganapathi, B.E.(Civil)., M.E. (Civil)

C. Murugaiyan, Dip. of Electronics, AMIE

Venkata Rama Rao, G, B.Tech.(Civil), M.E. (Civil)

G. Muthuramalingam, DE&EE, BE(E&EE), M.Tech.(EE)

K.N. Lakshmikandhan B.E. (Civil), M.E. ( Struct.),
Ph.D.

M. Jeyapaul, DCE, DCT, BE (Civil)

S. Vishnuvardhan B.E.(Civil),M.E.(Civl), Ph.D.

M. Saravanan (ID-164), B.E(Civil), M.E. (Struct.)
K. Saravana Kumar, B.E.(Civil), M.E. (Struct.)
V. Rameshkumar, B.E.(Civil), M.Tech.(Civil)

G. Jayaraman, B.E. (Elect.)
Superintending Engineer (Civil/Elec.))
M.S. Balasundaram, DCE, B.E.(Civil), M.E (CE&M)

A.K. Farvaze Ahmed, B.E.(Civil)., M.Tech.(Civil)

D.J. Ravichandran, DEE

B. Arun Sundaram, B.E.(Civil). M.E. (Struct.)

Executive Engineer (Civil)

M. Saravanan (ID-172), DCE, BE(Civil), ME(Struct.)

R. Chandrasekar, DCE

S. Sundar Kumar, B.E.(Civil),M.Tech.(CAD of Struct.)
K. Lakshmi, BE(Civil)., ME(Struct.)
Vimal Mohan, B.E.(Civil), M.Tech.(CADS)
A. Kanchanadevi, B.E. (Civil), M.E. (Struc.Engg.)

Sr. Technical Officer (2)
M. Kumarappan, B.E.(Civil)
P.P. Koyamoideen, D.M.E.

T. Hemalatha, B.E. (Civil), M.Tech.(Struc.Engg.), Ph.D.

Rajiv Khanna, Dip.in Instrument Tech.

M. Keerthana, B.E.(Civil), PG Dip. in Engg. (Engg. of
Structures)

K. Sasikala, B.Sc., DACP, DCO,MCA,MBA
R. Amourdhavally, M.Sc

Mohit Verma, B.E.(Civil), PG Dip. in Engg. (Engg. of
Structures)

A. Sundaramoorthy, M.Sc.

C. Bharathi Priya, B.E.(Civil), PG Dip. in Engg. (Engg.
of Structures)

M. Annaselvi, B.Sc., MCA

Nawal Kishor Banjara, B.E.(Civil), PG Dip. in Engg.
(Engg. of Structures)

S. Srinivasan, DECE

Bhashya Vankudothu, B.Tech. (Civil), M.E. (Civil)

E. Jeyakumar, B.A.,Dip. in Film Tech
Chitra Sankaran, B.Sc., MCA
S. Vijayalakshmi, M.Sc. (Maths), M.S. (SS)

B.S. Sindu, B. Tech. (Civil), M. Tech.(Engg. of Struct.)

Sr. Technical Officer (1)

M. Surendaran, B. E. (Civil), M. Tech.(Engg. of Struct.)

S. Kanniah Sah, DME

Prabhat Ranjan Prem, B. Tech. (Civil), M. Tech.(Engg.
of Struct.)

V. Muthalagan, D.E.E.

Junior Scientist

K. Sankaranarayanan, AMIE (Sec.A & B)

J. Daniel Ronald Joseph, B.E. (Civil), M.E.(Struct.)
G. Ramesh, DCE, BE (Civil)
Principal Technical Officer

S. Krishnakumar, ITI Mech.(Instru.)., D.E.& C.E.
CT. Subramanian, Dip. in E&EE
S. Harishkumaran, PGD in PCI&A, B.E (E&CE)
Raut Vinayak Zumbar, DME, AQS-Gr.B
(till 27-04-2012)

E. Nalini Kumar, Dip. in Appld. Arts

J. Prakashvel, BE(Civil), M.S. (By Research)

A. Hariharan, B.Sc., M.A., B.Lib.Sc, A.I.Sc, Dip in
German, Ph.D.

R. Srinivasan, BE (ECE) (till 27-08-2012)
E. Kanmani, B.E. (Elec. & Inst. Engg.)

K. Raghavan, B.Sc., MCA,
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Sr.Technical Officer (1)

Sr. Technician (2)

Mymoon Moghul, B.Sc., BLIS., MLIS, MA, Ph.D.(Lib.&
Info.Science)

R. Viswanathan, ITI

Technical Officer

A. Kannan, DME

S. Muraleeswaran, DME

Sr. Technician (2)

Jr. Engineer (Gr.I) (Elect.)

G. Victor Paulraj, DCE

K. Kumaran, DEEE

N. Subramani, ITI

Technical Assistant

R. Sriraman, DME

P. Vasudevan, BE (E&CE)
R. Lakshmi Poorna, B.Sc., M.A.(J&MC), M.A(Pol.Sc.),
MS, BLIS

R. S. Ramanujam, DECE

K. Elumalai, ITI
G. Ponnan, DME
Sr. Technician (2)

Technical Assistant

N. Chenguttuvan, ITI

E. Surya, DCE

M.A. Swaminathan, ITI

G.V. Ananthakrishnan, DCE

E. Vijayakumar, ITI

S. Viswanatha Manikandan, DCE

Sr. Technician (1)

G. Lakshmikanth, D.M.E., B.E. (ME)
Sr. Technician (2)
K. Ramachandran, DECE, DHM(till 31-05-2013)

J. Rajalakshmi, M.Com., Craft Certificate
Sr. Technician (1)
S. Srinivasan, B.Sc.

Sr. Technician (2)

B. Ravikumar, MA,DCE

M. Moorthy, VIII Std.

Technician (2)

Sr. Technician (2)

N. Bhaskaran, HSC,IRT

S. Suryakala, BA, MLIS

V. Krishnan, ITI

R. Gandhi, DCE

Technician (1)

Sr. Technician (2)

R. Rajesh, DME

K. Ethirajulu, ITI, DEEE

G. Poovendan, ITI

Sr. Technician (2)
J. Inbasekaran, ITI

S. Bala Murugan, DEEE
K. Srinivasan, ITI
T. Sathishkumar, ITI

Sr. Technician (2)

S. Vimala, ITI

Sulochana Peethambaram, DCE

A. Karunakaran, ITI

V. Chellappan, SSLC (till 30-09-2012)

S. Muthuraj, ITI

Sr. Technician (2)
S. Latha Balasundar, DCE
G. Gunasekar, ITI
Sr. Technician(2)
R. Ravindran, PUC

K. Savitha, ITI
M. Karunamoorthi, ITI
N. Syed Ibrahim, ITI
Laboratory Assistant
V. Gopi, VIII Std. (till 30-06-2012)
E.K. Jayaraman, SSLC.(till 31-5-2012)

Sr. Technician (2)

K. Sivaprakasam,VIII Std.

D. Deivaraj, DECE

B. Deenadayalan, VIII Std.(till 31-10-2012)
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M. Sankaran, MA

P. Kanagaraju, PUC

G. Raju, VIII Std.

J. Devan, SSLC

S. Elumalai, SSLC (till 30-06-2012)

J. Uma Maheswari, B.A.

R. Venkatachalam, IX Std.

R. Rajalakshmi, M.Com., MBA

C. Delhi, SSLC

Assistant (Finance & Accounts) Gr.II

Controller of Administration
Manuel Thomas, B.Sc.

M. Thulasi, B.Com., Common Proficiency test passed
in C.A.course

Administrative Officer

Controller of Stores & Purchase

V. Krishna Kumar, B.Com, Master of
Studies in CO&A

Vocational

Section Officer
Shikhar Sharama, B.E (ECE)
Assistant (General) Gr.I (MACP)
R. Nageswara Rao, B.Com.
R. R. Pillai, M.A.
M. Chitra, B.Sc.
Assistant (General) Gr.I
K. Kuppan, M.Com.
Kalpana Chandrasekar, B.A.
Amod Kumar, B.A.
M. Chandrasekaran, SSLC
V. Chandran, B.Sc.
N. Sudhakar, MA, Ph.D.

S. Gnanaprakasam, B.Sc., Graduate Dip. in Mat. Magt.
(till 13.06.2012)
H.V.Sundar, B.Com., PGDMM.
Assistant (Stores & Purchase) Gr.I (MACP)
C. Jayasingh, B.A.
M. Palanisamy, B.E.
Assistant (Stores & Purchase) Gr.I
R. Ramanathan, B.Com.
J. Govindarajulu, SSLC
A. Basheer Ahamed, M.A.
R. Malini, B.Com.(till 26-07-2012)
S. Kannappan, B.Sc., MCA
M. Mohamed Jindha Saffi, B.Sc.
T. Srinivasan, B.A.
Assistant (Stores & Purchase) Gr.II

M. Vanijayaleela, B.Sc.

C. Rajaji, M.A., DCE

Assistant (General) Gr.II (MACP)

Private Secretary (ACP)

A. Srinivasa Rao, B.Com.

S. Vaidyanathan, B.A., Dip. In Industrial Relations &
Personnel Management, Labour Law

K. Nagajothi, HSC
Assistant (General) Gr.II
P. Priya, M.Com.
N. Hemamalini, M.A.
Controller Finance & Accounts
D. Srinivasa Raghavan, B.Sc.
Section Officer (Finance & Accounts) (NFS)

Private Secretary
Lalitha Chellappa, B.A. (till31-10-2012)
V. Giriprasad, B.Com. (till 31-01-2013)
B. Subramonia Iyer, M.A. (MACP)
Senior Stenographer (ACP)
N.V. Kannan, M.A.
Beulah Daisy Williams, AIHSE

M.V. Bhargavan, B.A.(till 30-06-2012)

R. Gurumurthy, B.A.

T. Karthikai Kannan, B.Sc. (Comp. Science), MBA

Rukmani Raghavan, B.Com.

Assistant (Finance & Accounts) Gr.I

K. Venkateswari, B.Sc.

K. Mahalakshmi, B.A
Kamalabai Prabhakaran, B.Com.
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Senior Stenographer (MACP)

Driver Gr.II (2)

R. Venkatesan, B.Com.

K. Jagannathan, Upto SSLC

C. Rebekkal, B.A.
R. Raghuraman, B.A.
Senior Stenographer
S. Jagadhaprabha, B.Com.
P.M. Mohandas, B.A.

Record Keeper (MACP)
G. Munirathinam, IX Std.
Guest Room Attendant
C. Sekar, VIII Std.

S.A. Habeebah, B.Com.

Driver Gr.II (1)

M. Vijayalakshmi, B.Com.

D. John, SSLC

Junior Stenographer (ACP)

Bearer (MACP)

M. Niraja Pasupathy, B.Com.

C. Babu, IX Std.

S. Shanthi, SSLC, NTC

Peon (ACP)

Senior Hindi Officer

P. Rani, Upto X Std.

K.R. Kumaresh Bapu, M.A (Hindi), M.Phil., PG Dip in
Translation (till 01-05-2012)

Peon

Sr.Technical Officer (2 )
E. Parthiban, Dip. of HM & CT
Hindi Officer
M. Vani Satyanarayana, B.Sc., B.Ed., MA(Hindi),
M.Phil.
Driver Gr.II (4)
T. Thangam, Upto X Std.
G. Vijayakumar, Upto IX Std.
Cook Gr.II (3)

B. Punitha, Upto V Std.
B. Reeta Sangeetha, VIII Std.
Bearer (MACP)
R. Kandyappan, VIII Std.
B. Suresh Babu, IX Std.
Bearer (MACP)
C. Narayanaswamy, IX Std.(till 31-01-2013)
Bearer (ACP)
J. Gopalakrishnan, IX Std.

P. Muthusami, B.Com.

Bearer

S.T. Pandian, VIII Std.

S. Eswaran, X Std.

E. Umachandran, PUC

Safaiwala (ACP)

V. Pichamani, HSC
Security Assistant
R. Ravisankar, B.A.
Receptionist
M. Sangeetha, B.Sc., MBA
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R. Manoharan, VIII Std.
Group D (NT)
E. Mani, VIII Std.
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Membership of Staff in Various Committees of Bureau of Indian Standards
(During the Year Ending 31.03.2013)
Code

Committee/ Sub-committee

Principal Member

Alternate Member

CEDC

Civil Engineering
Council

Dr. Nagesh R. Iyer

Dr. K. Ravisankar

CED 2

Cement and Concrete Sectional
Committee

Dr. K. Ramanjaneyulu

Shri P Srinivasan

CED 2/P1

Panel for Work relating to ISO/
TC 71 & ISO TC 74

Shri T.S. Krishnamoorthy

Dr. K. Ramanjaneyulu

CED 2 /P2

Panel
for
Handbooks

Dr. K. Ramanjaneyulu

Dr. Jolly Annie Peter

CED 2:2

Concrete Sub Committee

Shri T.S. Krishnamoorthy

Dr. B.H. Bharathkumar

2:2/P1 (Sub)

Panel for Revision of IS 3370
(Part 1 & 2))

Shri T.S. Krishnamoorthy

Dr. B.H. Bharathkumar

CED 2:2/P5

Panel for IS 456 & Revision of
IS 1343

Dr. K. Ramanjaneyulu

Dr. B.H. Bharathkumar

CED 2:2/P7

Panel for revision of Indian
Standards on Test Methods for
Concrete

Shri P. Srinivasan

Dr. S. Bhaskar

Structural Engineering
Structural Sections

Dr. S.J. Mohan

Dr. G.S. Palani

CED 7

Division

Revision

of

and

7:1

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

Dr. P. K. Umesha

Dr. S.J. Mohan

7:2

Use of structural Steel in
general Building Construction
subcommittee

Dr. G.S. Palani

Dr. S.J. Mohan

7:6

Fabrication, Erection and
Inspection of Steel Structures
in general subcommittee

Dr. S. J. Mohan

Dr. Napa Prasad Rao

7:8

Use of Steel Hollow Section in
Structures subcommittee

Dr. S.J. Mohan

Dr. Napa Prasad Rao

CED 13

Building Construction Practices
including Painting, Varnishing
& allied

Dr. Nagesh R. Iyer

Shri P. Srinivasan

CED 37

Structural Safety
Committee

Dr. Nagesh R. Iyer

Dr. K. Balaji Rao

Sectional

37/P:3

Panels for Load other than
Wind Loads

Dr. K. Balaji Rao

Dr. P. Harikrishna

37/P:4

Panel for Wind Loads

Dr. Selvi Rajan

Dr. P. Harikrishna

CED 38

Special Structures Sectional
Committee

Dr. K. Ramanjaneyulu

Dr. J. Rajasankar

CED 39

Earthquake
Engineering
Sectional Committee

Dr. K. Muthumani

Dr. N. Gopalakrishnan
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39: P/1

Adhoc Panel for
Resistant Structures

Tsunami

Dr. Nagesh R. Iyer

Dr. K Muthumani

39:1

Earthquake
Resistant
Construction Sub Committee

Dr. K. Muthumani

Dr.N.Gopalakrishnan

39:2 (Sub)

Blast Resistant
Structures

Dr. Nagesh R. Iyer

Dr. N. Anandavalli

39.6

Industrial Structures
Committee

Dr. N. Gopalakrishnan

Dr. P. Kamatchi

39:8

Earthquake
Effects
on
Equipment Sub Committee

Dr. K. Muthumani

Dr. N. Gopalakrishnan

39:9

Seismic
Assessment
and
Strengthening of Buildings
Subcommittee

Shri T.S. Krishnamoorthy

Dr. B.H. Bharathkumar

CED 43

Soil and Foundation Engineering
Sectional Committee

Dr. N. Gopalakrishnan

Dr. J. Rajasankar

CED 46

National
Building
Sectional Committee

Shri T.S. Krishnamoorthy

Dr. Jolly Annie Peter

Design

of
Sub-

Code

46/p:4

Panel for Loads, Forces and
Effects

Dr. J. Rajasankar

Dr. G.S. Palani

46/P:7

Panel for Masonry

Dr. K. Balaji Rao

Dr. A. Ramachandra
Murthy

46/P:8

Panel for Plain, Reinforced and
Prestressed Concrete

Dr. K. Ramanjaneyulu

Dr. Jolly Annie peter

46/P:9

Panel for Steel

Dr. S.J. Mohan

Dr. G.S. Palani

46/P:10

Panel for Prefabrication &
Systems Building

Dr. Jolly Annie peter

Dr. P. Sivakumar

Ports, Hourbours and Off
Shore Installations Sectional
Committee

Dr. G. Raghava

Dr. J. Rajasankar

Environmental data, Design,
Off-shore Structures

Dr. G. Raghava

Shri J. Rajasankar

CED 51

Planning,
Housing
and
Prefabricated
Construction
Sectional Committee

Shri P. Srinivasan

Dr. Jolly Annie peter

CED 53

Cement
Matrix
Products
Sectional Committee

Shri P. Srinivasan

Dr. B.H. Bharathkumar

53:1

Fibre Reinforced Cement [FRC]
Products Subcommittee

Shri T.S. Krishnamoorthy

Dr. B.H. Bharathkumar

53:2 (Sub)

Concrete Pipes Subcommittee

Dr. P. Harikrishna

Shri A. Abraham

53:3 (Sub)

Precast Concrete
Subcommittee

Dr. J. Prabhakar

Dr. S. Bhaskar

CED 47

Products

CED 54

Concrete
Reinforcement
Sectional Committee

Shri T.S. Krishnamoorthy

Dr. B.H. Bharathkumar

CED 57

Cyclone Resistant structures
Sectional Committee

Dr. Selvi Rajan

Shri G. Ramesh Babu
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MEMBERSHIP OF SCIENTISTS IN VARIOUS COMMITTEES /ACADEMIC BODIES, etc.
Name of the Scientist

Name of the Committee / Agency

Dr. Nagesh R. Iyer

Fellow of Indian National Academy of Engineering (FNAE)
Fellow of Institution of Engineers (India) (Fellow Life Member)
Indian Concrete Institute - Member
Computer Society of India - Member
Indian Association of computational Mechanics (Founder Member)
[F-IACM] - Member
Asia Pacific Conference on Wind Engineering VIII (APCWE VIII), 2013
- Chairman
CSIR Transformation Project Initiatives (ICT Project), CSIR Chairman
Engineering Apex Committee, CSIR - Chairman
Governing Board, National Academy of Construction, Hyderabad,
A.P. (NAC)- Member
Governing Council, Institute for Steel Development & Growth
(INSDAG), Ministry of Steel, GOI- Member
Governing Council & Governing Body, National Institute of Ocean
Technology (NIOT), Chennai- Member
Executive Committee, Centre of Research, Anna university, ChennaiMember
Board of Studies, Vellore Institute of Technology, Vellore- Member
Advisory Council, Kalasalingam University- Member
Technical Advisory Committee, Mubarak Mandi Jammu Heritage
Society, Jammu- Member
Technical Advisory Committee (TAC), Governing Council, Central
Water & Power Research Station (CWPRS), Pune- Member
National Steering Committee for Mitigation Project – NDMAMember
Research Advisory Council, National Council for Cement and Building
Materials- Member
Research Councils of CSIR-CBRI, Roorkee, CSIR-NAL, Bangalore, CSIRAMPRI, Bhopal - Member
Management Councils of CSIR-CMERI, Durgapur, CSIR-CLRI, Chennai
& CSIR-NAL, Bangalore- Member
Work Review Committee, B.C. Division, PWD, Chennai- Member
Supervisor, MS (by Research/Ph. D), Anna University, ChennaiMember
Advisory Board, Shiv Nadar Univeristy, Noida- Member
Advisory Committee on Civil & Environmental Engineering, Science
and Engineering Research Board(SERB), DST, New Delhi- Member
Board of Courses & Studies (BOCS), Indian School of Mines, Dhanbad,
Jharkhand- Member
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Prize Nomination Council, Board of Trustess, Infosys Science
Foundation, Bengaluru- Member
Academic Advisory Committee, Institute of Technology, Nirma
University, Ahmedabad- Member
Dr. K Ravisankar

Fellow of Institution of Engineers (India)
Indian Road Congress – Instrumentation Committee (G5)- Member
Member of panel of experts for the selection of scientists at Ministry
of Earth Sciences
Member of the high power committee at National Institute of Ocean
Technology for commercialization of technology developed at NIOT,
Chennai

Shri T.S. Krishnamoorthy

ICFRC, Madras- life Member

Dr. K. Muthumani

Research and consultancy promotion council, Anna University,
Chennai – Member
Board of Research, Anna University, Chennai – Member

Dr. S.J. Mohan

National sub-committee of CIGRE study committee B2 on over head
lines – Member
Institution of Engineers – Member
Indian Society for Wind Engineering – Member

Dr G. Raghava

Technical Committee on Structural Strengthening of Maitri, National
Centre for Antarctic & Ocean Research, Goa – Member
Expert Committee for the third Indian Research Station in Antarctica
at Larsemann Hills, East Antarctica, National Centre for Antarctic &
Ocean Research, Goa – Member
Board of Studies of Department of Civil Engineering, Sri
Jayachamarajendra College of Engineering, Mysore – Member
Project Review Board of Offshore Structures Group, National Institute
of Ocean Technology, Chennai – Member
Ph.D. Doctoral Committees, Anna University, Chennai– Member
Ph.D. Doctoral Committee, SRM University, Kattankulathur–
Member
Institution of Engineers (India) – Member
Indian Concrete Institute – Member
Indian Society for Non-Destructive Testing – Member
Computer Society of India – Member
Indian Nuclear Society – Member
Instrument Society of India – Member
Indian Association for Structural Engineering – Member
Indian Association for Computational Mechanics– Member

Dr. S. Selvi Rajan

Technical Advisory Committee, National Disaster Management
Authority, New Delhi – Member
Indian Society for Wind Engineering Executive Committee –
Member
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Dr. P. Sivakumar

Engineering Science Research Committee, CSIR, NewDelhi –
Member
Board of Studies in Faculty of Civil Engineering, Anna University,
Chennai – Member
Fellow, The Institution of Engineers (India) (FIE)
Doctoral Committee, Hindustan University - Member
Doctoral Committee, Thiyagarajar College of Engineering, Anna
University - Member
Doctoral Committee, College of Engineering, Guindy, Anna
University – Member
Indian Concrete Institute (MICI) - Life Member
Computer Society of India (MCSI) - Life Member
Instrument Society of India (MISI) - Life Member

Dr. P.K. Umesha

Institution of Engineers (India) – Fellow
Indian Concrete Institute – Fellow
Computer Society of India - Sr. Member
Advanced Computing Society – Member
Indian Association for Computational Mechanics – Member

Dr. A. Rama Mohan Rao

Computer society of India – Member
Instrument society of India – Member
Advanced computing communication society – Member

Dr. K.Balaji Rao

Indian Society of Wind Engineering - Life member
Institution of Engineers (India) - Associate member
Indian Concrete Institute - Member
Board of Studies, Department of Civil Engineering, Jawaharlal Nehru
Technological University, Ananthapur – Member
Open Journal of Safety Science and Technology– Editor

Shri P. Gandhi

Indian Nuclear Society - Member
Instrument Society of India – Member
Indian Association for Structural Engineering – Member
Indian Association for Computation Mechanics – Member

Dr. G.S. Palani

Open Aerospace Engg. Journal Editorial Board - Member
Advisory Board of Industry Institute Partnership Cell of Dr Mahalingam
College of Engineering Technology, Pollachi – Member

Dr. P. Harikrishna

Indian Society for Wind Engineering

Dr. N. Prasad Rao

Institution of Engineers – Member
CIGRE-INDIA National Subcommittee B2 on “Over Head Lines” Alternate Member
Wrought Steel Products Sectional Committee - Principal Member
Indian Society for Wind Engineering – Member
Institute for Steel Development and Growth (INSDAG) - Life
Member
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Dr. P. Kamatchi

Indian Society for Earthquake Technology - Member
Indian Concrete Institute – Member
Indian Society for Technical Education – Member

Dr. M.B. Anoop

Computer Society of India – Member

Dr. V. Srinivas

Indian Society for Wind Engineering - Life Member
Computer Society of India - Life Member
IABSE - Member
Institution of Engineers - Life Member
Indian Concrete Institute - Life Member

Shri DM. Pukazhendhi

Institution of Engineers (India) - Member
Indian Concrete Institute - Member
Indian Society for Non-Destructive Testing- Member
Indian Nuclear Society - Member
Computer Society of India – Member

Dr. R. Manisekar

Indian Roads Congress – Member
Indian Institution of Bridge Engineers - Life Member
Indian Association for Structural Engineers - Life Member
Indian Concrete Institute – Member

Shri V. Srinivasan

Institution of Engineers (India) – Associate Member
Indian Buildings Congress – Member
Indian Concrete Institute – Member
Institute of Urban Transport – Member
Indain Society for Construction Materials and Structures – Member

Shri R.P.Rokade

Institution of Engineers - Member
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
Ph.D. Doctoral Committee, Hindustan University, Chennai - Member
Ph.D. Doctoral Committees, Anna University, Chennai - Member
Institution of Engineers (India) - Member
Indian Concrete Institute - Member
Indian Society for Technical Education - Member
Indian Society of Earthquake Technology - Member
International Centre for Fibre Reinforced Concrete Composites Member
Indian Nuclear Society - Member
Indian Association for Structural Engineering - Member
Indian Association for Computational Mechanics – Member

Dr. S. Vishnuvardhan
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Shri R. Balagopal

Indian Society for Wind Engineering – Member
Indian Association for Structural Engineering – Member
Indian Institution of Engineers – Member
Institute for Steel Development and Growth (INSDAG) – Member

Shri Balasubramanian S.R.

Computer Society of India – Member

Shri M. Saravanan

Indian Society for Technical Education – Member
Indian Nuclear Society – Member
Indian Association for Structural Engineering – Member
Indian Association for Computational Mechanics – Member

Ms. Smitha Gopinath

RILEM technical committees – Member
Technical Committee NUM – Numerical modeling of cement-based
materials
Technical Committee 232-TDT – Test methods and design of textile
reinforced concrete

Smt. K. Lakshmi

Computer society of India – Member

Dr. K.N. Lakshmikandhan

The 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
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MEMBERS OF THE RESEARCH COUNCIL
Dr. N. Rajagopalan

[Professor, IIT (M) (Retd.) & Former Dean, IIT-Madras]
Chief Technical Advisor,
L&T Ramboll Consulting Engineers Ltd., Chennai
New No.1/Old No.13, Vasudeva Nagar
Thiruvanmiyur, Chennai – 600 041

Prof. Ravindra Gettu

Professor, Dept. of Civil Engg.
Indian Institute of Technology, Madras
Chennai – 600 036

Prof. C. Antony Jeyasehar

Prof. & Head, Dept. of Civil & Structural Engg.
Annamalai University
Annamalai Nagar – 608 002

Mr. S. Kanappan

Executive Vice President &
Head – Heavy Civil Infrastructure
L&T Construction – Infrastructure
Mount Poonamallee Road
Manapakkam, Chennai 600 089

Ms. Alpa Sheth

Partner
VMS Consultants Pvt. Ltd.,
4, Jorawar Bhavan
93, Maharishi Karve Road
Mumbai-400 020

Dr. Shailesh Kr. Agrawal

Executive Director
Building Materials & Technology Promotion Council,
Core 5A, 1st Floor, India Habitat Centre
Lodhi Road, New Delhi – 110 003

Dr. N. Palaniswamy

Chief Scientist and Head, Corrosion Protection
Central Electrochemical Research Institute (CECRI)
Karaikkudi – 636 006

Prof. S.K. Bhattacharya

Director
CSIR-Central Building Research Institute
Roorkee – 247 667

Dr. Gautam Biswas

Director
CSIR-Central Mechanical Engineering Research Institute
M.G. Avenue, Durgapur-713 209

Dt. Nagesh R. Iyer

Director
CSIR-Structural Engineering Research Centre
CSIR Campus, Taramani, Chennai – 600 113

Dr. Sudeep Kumar
(Permanent Invitee) (or his
representative)

Head, Planning & Performance Division (PPD)
Council of Scientific & Industrial Research Anusandhan Bhawan
2, Rafi Ahmed Kidwai Marg, New Delhi – 110 001

Dr. J. Rajasankar

Senior Principal Scientist
CSIR - Structural Engineering Research Centre
CSIR Campus, Taramani, Chennai – 600 113
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MEMBERS OF THE MANAGEMENT COUNCIL
Dr. Nagesh R. Iyer

Director

Chairman

CSIR- Structural Engineering Research Centre
Chennai – 600 113

Dr. K. Balaji Rao

Chief Scientist

Member

CSIR- Structural Engineering Research Centre
Chennai – 600 113

Dr. Napa Prasad Rao

Principal Scientist

Member

CSIR- Structural Engineering Research Centre
Chennai – 600 113

Dr-Ing. Saptarshi Sasmal

Sr. Scientist

Member

CSIR- Structural Engineering Research Centre
Chennai – 600 113

Smt. Smitha Gopinath

Scientist

Member

CSIR- Structural Engineering Research Centre
Chennai – 600 113

Shri. E. Nalini Kumar

Principal Technical Officer

Member

CSIR-Structural Engineering Research Centre
Chennai – 600 113

Dr. A.B. Mandal,

Director,

Member

CSIR -Central Leather Research Institute, Chennai 600 020

Head, RPBD

CSIR-Structural Engineering Research Centre

Member

Chennai – 600 113

Finance & Account Officer

CSIR-Structural Engineering Research Centre

Member

Chennai – 600 113

Controller of Admin./Administrative Officer

CSIR-Structural Engineering Research Centre

Member-Secretary

Chennai – 600 113
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163  

Annual Report 2012 - 2013

S&T Staff

House Keeping

EXTERNAL CASH FLOW TREND
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CSIR - SERC TEAM COMES TOGETHER ON NEW YEAR DAY

For further information & details
please contact:
Dr. Nagesh R. Iyer
Director
CSIR - Structural Engineering Research Centre
CSIR Campus,CSIR Road, Taramani
Chennai - 600 113.
Phone : 22542139 / 22549201
Fax : 044-22541508
Email : director@serc.res.in
Website : http://www.serc.res.in
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