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Dr. N. Gopalakrishnan takes over 2. T IR T U 3TE SR - A TS
as|Director;, CSIR-CBRI & TI9TeE BT USHITIET TRIT

Dr. N. Gopalakrishnan, Chief Scientist, CSIR- S UA. Tﬁ'WEU‘F{, q= AT,
Structural Engineering Research Centre, Chennai WWW—W SR W
took over as Director, CSIR-Central Building B, IS T 26 A, 2016 BT WTHATSAR—

Research Institute, Roorkee on May 26,2016. ) - AN
Dr. N. Gopalakrishnan did his B.E. Civil WWWTjﬁTEITI o

Engineering from Anna University in 1984, M. Tech . )

Structural Engineering from II'T, Madras in1986 and SI. U Tﬁ'cl'l?'l?fmﬂ a9 913, fafda golifraRs

Ph.D. in Structural Engineering from Indian Institute 31T ?{ﬁﬂﬁi‘cﬁ dq 9¥ 1984 #H Q_cr Q’qé?ﬁ
REAHD  SOART  WRA Hrerires)

of Science, Bangalore in 2009. He worked as Design
Engineer in Tata Consulting Engineers (TCE) during | e "oy ¥ 99 1986 W ao ¥EAT

1986 to 1987. He joined CSIR-Structural MHSHV/IIEL LN R A o .
Engineering Research Centre on April 27, 1987 as . J a’? ';ﬁ BN s Q:I'\’QTI_;;
Scientist'B'and continued as Chief Scientist. M 2009 TS[ | 3T 1986



e @S|RsEentraliBuilding: [pStituiies

Specialist in the areas of Mechanics, Materials and Engineering,
Dr. N. Gopalakrishnan has provided his expertise in various areas
such as Structural Dynamics, Soil Dynamics, Earthquake
Engineering, System Identifications and Structural Health
Monitoring, Experimental methods in Engineering and Sensors,
Reinforced Concrete Structures and Structural Design of Steel and
Concrete Structures. Dr. Gopalakrishnan along with his
colleagues has filed patents including the patent for “A Process for
the manufacture of a Passive Energy Device (PED) from
Hysteretic Shear Polymer” in 2008, “Earthquake Protection
Device for Bridges” in 2010 and “Energy harvesting Device for
SHM?” recently.

He has received several awards, including the UNDP fellowship in
1994. He was also awarded Dr. M. Ramaiah's Prize for the Best
Technical Paper for the year 2003 and again in 2008. Dr.
Gopalakrishnan has authored 61 papers, published in numerous
national and international journals.

Prior to the joining of Dr. N. Gopalakrishnan, Prof. Satish
Chandra, Director CSIR-Central Road Research Institute (CSIR-
CRRI), New Delhi took over the additional charge of Director
CSIR-Central Building Research Institute (CBRI) on 18 April
2016 and continued till May 25,2016.

Research in Progress
Structural Behavior of Reinforced Geopolymer Concrete

The mix proportioning of geopolymer concrete with a
compressive strength of 40 MPa was carried out using fly ash
based composite binder. The ideal gradation curve was used to
proportion different size of aggregates. Water-geopolymer solid
ratio in the mix was kept at 0.21. The aggregate-paste ratio was
optimized at a level of 0.36. The developed mix was characterized
for its strength characteristics such as compressive strength,
flexure strength and elastic modulus, ITZ, age hardening and
drying shrinkage. This mix was used for casting of reinforced
concrete beams of size 100 x 150 x 1800 mm. All the beams were
doubly reinforced. The beams were designed as per IS 456
guidelines. Reinforcement percentage in the beams was 1.42%,
1.88 % and 2.20 % respectively. The balance reinforced beam and
under reinforced beams were chosen for this study. All the beams
were designed to fail in flexure mode.

The cast reinforced concrete beams were tested under flexure. The
beam was simply supported and loaded under two-point that were
keptat 550 mm apart on a span of 1650 mm. All the measurements,
including deflections, strain values, and crack propagation, were
recorded at regular load intervals until the beam failed. The failure
modes and crack patterns of the beams were also recorded. The
ultimate load carrying capacity of beams ranged between 44 and
54 kN. (Fig. 1) The beam having higher percentage of
reinforcement had more load carrying capacity. The theoretical
deflections were matched with the experimental results at the
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Fig. 1: Load-deflection curves of reinforced geopolymer concrete

service load. The average flexural capacity ratio of experimental
value to the calculated value was ~1.5 showing that the calculated
values were more conservative than the experimentally obtained
values. Limit state theory has been used to construct stress block
(Fig. 2) and strain diagram. The neutral axis shifted towards
extreme compression fiber on application of load thereby,
reducing the total compression zone and increased more bending
resistance. It was also observed that with increase in the tension
reinforcement, the curvature ductility index of the beam decreased
from 6 for 1.41% reinforcement to 3.5 for 1.88% reinforcement.
Above 1.88% reinforcement, the ductility of beam increased due to
the increase of compression reinforcement. The initial crack in the
beams occured between 9 and 13 kN loads. The crack width size at
failure was found to be in the range of 1-2 mm. When compared
with the OPC concrete, the crack width size was less although
crack patterns are somewhat similar as per the reported literature.
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Fig. 2: Stress block of reinforced geopolymer concrete
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The existing guidelines for reinforced OPC concrete can be used
to design reinforced geopolymer concrete flexural members.

The repeated impact drop weight test as per ACI 544.2R-89 was
conducted to compare the relative impact resistance of various
geopolymer concrete mixes prior to their use in the reinforced
beams/slabs (Table 1). Results of number of blows necessary to
cause the prescribed level of distress in the specimens can be
useful to ascertain their impact resistance behaviour. It was found
that the impact strength of plain concrete increased with an
increase of compressive strength. The impact energy of concrete
varied from 1900 J to 4500 J. The energy absorbed at 28 days
specimens was 32% more than the 7 days cured specimens (42
MPa). Knowing the variability of result in the test, scattering of
data in terms of coefficient of variance was 10-20%. To obtain
more precise data, subsequent experiment was performed with the
Instrumented drop weight type system on reinforced geopolymer
concrete beams.

Table 1: Impact test results of geopolymer concrete
for 7 and 28 days as per ACI 544.2R-89

Compressive| Age Number of blows Impact energy (J)
Strength First | Ultimate First | Ultimate
(MPa) crack | crack crack | crack
7 days 69 74 1407.8 1512.9
29 COoV 20 19 20 19
28 days 93 96 1886.1 1947.1
CoVv 15 16 15 16
7 days 131 134 2656.1 2730.8
Cov 10 10 10 10
35 28 days 142 147 2890.2 2995.4
CoVv 15 14 15 14
7 days 168 171 3412.6 3473.6
4 COV 11 10 11 10
28 days 220 227 4471.0 4613.5
Cov 10 10 10 10

The impact response of reinforced geopolymer concrete beams
(100 x 150 x 1800 mm) was studied under falling weight impact
test at various heights and repeated blows. A hammer (75 mm
hemispherical tip) with a mass of 100 kg was dropped (0.65, 1.0
and 1.25 m) onto the simply supported beams with a span of 1600
mm. The parameters studied are: time history of dynamic
response, impact force, reaction force, midspan deflection, crack
patterns and impact response and static flexural capacity
correlation. The results indicated that the impact force on the
beams ranged between 161 kN and 220 kN for a drop height of
0.65 m to 1.25 m. The initial response peak increased with an
increase of drop height. The reaction force of beams ranged
between 96 kN to 125 kN. The negative reactions observed were
more in higher drop height than the lower ones due to lifting of
beam end as a result of rebound of applied impact load. The
deflection obtained on the beams was in the range of 16 to 29 mm.
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Fig. 3: Comparative evaluation of impact response
on reinforced GPC and OPC concrete

As the number of blows increased, the impact load and reaction
force decreased and mid-span deflection increased. The beam
having higher reinforcement exhibited higher impact and reaction
forces than the beam containing low percentage of reinforcement.
The mid-span deflection reduced with the increase of
reinforcement percentage in the beam. The amount of longitudinal
reinforcement significantly affected the failure mode of beams
under impact loading.

A correlation between the impact response and static flexural
capacity of reinforced geopolymer concrete was also attempted. It
was observed that the maximum impact force and reaction force
increased with an increase of static flexural load carrying capacity.
Increasing input impact energy increased static flexural load
carrying capacity of the beams. It was also noted that the midspan
deflection during impact decreased with the increase of static
flexural load carrying capacity. A comparison on the impact
behavior of reinforced geopolymer concrete and OPC concrete
was made with respect to impact force, reaction force and
deflection (Fig. 3). The results are encouraging.

-B. Singh, Md Reyazur Rahman, Rakesh Paswan,
Ishwarya G., Humaira Ather

National Technology Day

CSIR- Central Building Research Institute celebrated the National
Technology Day on 11 May, 2016. On this occasion, Dr. Girish
Sahani, Director General CSIR, addressed the scientist and staff of
all the 37 laboratories of CSIR through video call and stressed on
the importance of working towards social issues.

Dr. Girish Sahani said that every day is Science Day in CSIR.
Although every day should be Technology Day, this day has been
chosen as to commemorate India's coming of age in terms of a
global impact that our scientists made in 1998.
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Describing himself as the first servant of CSIR, Dr. Sahani
explained his 25 years scientific journey as a spiritual roller
coaster and encouraged young scientists to have great experience
serving the country with a positive attitude.

Dr. Girish Sahani, Director General CSIR, informed that he made
a presentation on the positioning of CSIR, its recent contribution,
some of its history and its services to its divergent stake holders in
the CSIR Society Meeting, presided by the President of CSIR, the
Hon'ble Prime Minister of India Mr. Narendra Modi, held on 6
April, 2016. Dr. Sahani informed that the meeting had great
insights and guidance by Prime Minister Mr. Modi with a single
vision “Use of Science for the poorest of the poor of the country”.
Dr. Sahani said that the Hon'ble Prime Minister Mr. Narendera
Modi has appealed to all the scientists to bear in mind the struggles
of'the poorest sector and use the science and knowledge to provide
solutions to the problems of the society and for the service of the
nation. Consequently, the Prime Minister has given a clear
mandate to identify 100 problems of society, take them as
challenges and use all the knowledge, education, smartness,
facilities and focus to provide the solutions. He essentially asked
the scientists to shift the focus from individual project centric,
individual glory centric work to become a mission centric,
committed, focused problem solving organisation.

Dr. Sahani said that CSIR has had a great history with its 37 labs
and diverse knowledge and talents panning medicine, drugs,
aeronautics, biology, marine-science, bio-technology, every
discipline of science and technology. He said that these temples of
modern India should become the field in which solutions come
out. He informed that in the last decade CSIR has become a very
strong scientific base in terms of impact factors, AcSIR, patents,
quality of Ph.D. students etc. CSIR is the only R&D organisation
in the country which finds place in the top 100 in the World
Ranking List at the 84" position. CSIR also holds the highest
number of patents in the country and has converted over 8-10 % of
these patents into technologies in comparison to the 3-4% rate
around the globe.

Dr. Sahani informed that CSIR had asked all the labs to hold open
brainstorming marathons to provide an open forum to discuss the
direction in which science & technology has to take the vision &
mission of each lab. Consequently, a Director's Meeting was held
to narrow down three low hanging fruits or projects that can be
delivered on a fast track in the next 12 months. He proudly
informed that there were over 80-90 technologies near ready for
delivery.

He asked the scientists to work towards the philosophy, the joint
vision set by the President of CSIR, Hon'ble Prime Minister Mr.
Narendra Modi; Vice President Dr. Harsh Vardhan & Dr. Y. S.
Choudhary to deliver solution to societal problems and to
undertake transitional research activities in a significant & time
bound manner, achieve proof of concepts, build prototypes,
incubate the start ups and if need be, invite industry in campus so
that there is a close hand holding relationship and convert some of
the campuses to technology parks.

Dr. Sahani brought the fundamental message to respect every
member of the society irrespective of his position, to change the
passion for science into compassion for society, leading to the
alteration in the mindset of the scientists which the Prime Minister
called as Parivartan. He asked the scientists to build up new
technologies by following the vast vistas of opportunities opened
by works of Nobel Prize winners and use it for uplifting the
society. He said that to convert science for others, it has to go
through the pathway of technology which is slightly different
from the path that most of the scientists are accommodated to. He
congratulated the scientists on doing exceptional scientific work
and urged to take a pledge to collectively work as a team and
become a solution provider to the problems and issues of the
common man.

In the end, he appealed every individual to take an oath with him to
put an end to the complaint and negativity and to stand shoulder to
shoulder, brothers and sisters; and work for the country forever
and for the students to transform this organization to scientifically
smart to technology smart organization.

Training Programme on 'Construction of Affordable Housing'

CSIR-CBRI conducted a one day training programme on
'Construction of Affordable Housing' on May 13, 2016 at Mysore
in association with Mysore Nirmithi Kendra for Junior Engineers,
Supervisors and Masons. The training programme aimed to create
awareness on planning and designing, construction techniques
and quality control, innovative building materials and low cost
sanitation systems and affordable housing/building construction
practices to the field level machineries. The programme was
attended by more than 150 participants covering all over
Karnataka state. Mr. M.T. Manjunath, Project Director, Mysore
Nirmithi Kendra welcomed the dignitaries of the programme and
subsequently, the training programme was inaugurated with
lighting the lamp by the Chief Guest Mrs. C. Shika, IAS, Deputy
Commissioner of Mysore; the Guest Dr. C.G. Betsurmath,
Commissioner of Mysore City Corporation (MCC); Mr. Y.
Pandey and Dr. B. Singh of CSIR-CBRI.

Later, Mr. Y. Pandey, Chief Scientist said that CSIR-CBRI has
been providing new technologies to central government
sponsored programme for construction of affordable houses at
low cost and the awareness of the same has been planned to
provide across the country for the construction of safe and

affordable houses. Speaking on the occasion, MCC
Commissioner Dr. C.G. Betsurmath said that the MCC under the
Housing for all schemes had planned to construction a total 2,700
houses with the approval of the council and added that Rs.15, 000
was being spent on construction of a toilet. He sought the help of
CSIR-CBRI in bringing down the expenditure with the help of
new technologies to construct good quality toilets. Mrs. C. Shika
during her inaugural speech stated that the BPL families were
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being provided with individual houses at
rural areas and apartments in urban areas.
She urged CSIR-CBRI to provide the
district administration with new
technologies to construct good quality
houses at affordable areas. She also
mentioned that the tribals in forest areas
were being provided housing facilities
using bamboo technology which was
implemented by Nirmithi Kendra. Lastly,
Dr. R. Dharmaraju, Coordinator from
CSIR-CBRI proposed the vote of thanks.

Out of six technical sessions in the first session, a short film on
Role of CSIR-CBRI in Building Construction Technology was
shown by Dr. R. Dharmaraju, Senior Principal Scientist, to the
participants where he also provided the clarifications for questions
raised by the participants. In the second session Mr. S.K. Negi,
Senior Principal Scientist CBRI, interacted with participants
regarding the Planning and Designing of affordable housing. He
also discussed the effectiveness and benefits of the CBRI building
technologies in safe construction and cost reduction.

Subsequently, the session on Cost Effective Building Materials
and Construction Techniques was taken by Dr. B. Singh, Chief
Scientist CBRI, in which he explained the use of local materials as
alternate wood substitute for the production of composite from
natural fibres, door shutters, jute frames, roofing sheets and
composite shuttering plates etc. Further, he discussed the
innovative technologies developed by the institute for use of
industrial/demolition waste for the production of different types of
bricks such as fly-ash bricks, clay fly-ash bricks etc for the
sustainable development.

Mr. H.K. Jain, Principal Technical Officer (Rtd) interacted with
participants on the issues related to quality in construction,

maintenance and repair of buildings. He mainly apprised the
participants about the inspection and maintenance, repair and
rehabilitation methods, repair of cracks and use of fibre reinforced
polymer composite in rehabilitation and retrofitting of buildings to
enhance the safety. The low cost sanitation systems developed by
the institute were also discussed with participants in detail. Apart
from this, the participants also visited the CSIR-CBRI
technologies displayed through charts and products at the venue.

Later, the training programme was concluded after obtaining
feedback from the participants. The participants expressed that the
training programme would enable them in improvement of their
scientific knowledge and adaptation of building technologies at
grass root level, with technical support of CSIR-CBRI scientific
community.

The CSIR-CBRI scientific team that visited Mysore Nirmithi
Kendra reported that they have developed and adopted several new
technologies such as concrete blocks, low cast sanitation systems,
concrete windows & door frames, bench for schools, steel frames
etc in their projects. The low cost houses constructed under
Jawaharlal Nehru National Urban Renewal Mission (JnNURM)
for the people shifted from slum areas and Vivekananda Girijan
Kalyan Kendra (VGKK), are the major projects where typical low
cost CSIR-CBRI technologies have widely been adopted.

World Environment Day

The CSIR-Central Building Research Institute (CBRI) Roorkee
celebrated the World Environment Day 2016 on June 5, 2016 to
promote awareness on the importance of preserving our bio-
diversity, the need to identify problems related to the environment
and ways to take corrective action. It was on this day in the year
1972 that the United Nations Conference on the Human
Environment was formed. First celebrated in 1973, World
Environment Day, also popularly known as Environment Day, is a
means to tackle environmental challenges that include climate
change, global warming, disasters and conflicts, harmful
substances, environmental governance, eco-system management
and resource efficiency.

On the occasion of World Environment Day, Dr. N.
Gopalakrishnan, Director CSIR-CBRI, planted trees in CSIR-
CBRI Campus as a gesture of harmonious living with nature. He
said that conservation and pro-tection of environment and love for
nature have always been part and parcel of Indian ethos and
culture. He also said that every human being should contribute a
little in their own personal way to protect the environment.

Dr. Gopalakrishnan awakened the young scientists to plant greater
number of plants in the institute campus and colony. He said that

the institute should continue its activity to develop environment-
friendly technologies and pursue research to protect the
environment and work for conservation of biodiversity of the
region.



NEE WEX EZmn mEp l
abbihid LA

BT TR AT R Teaeard, 34 AfIRr s A R,
amsuud, ot wfe R iR, <IfdfYr i, ¥ S JagzaY,
BT HR RACT SO (THIHT) Td &) Jred=< gied
qerm 1. 4. g, ge=g dsifie, AdiemRans 7 <19 gsdferd
PR BRIHH BT AR T |

SN rgdws ST o Hal fb ATTHIMSIIR—AIRIRTE gIRT
TSI BIRIsHHT, ToiRa T |l =1 € 3fR o19 grfdrd va
I AT ® 0T B foIU IR H SIRRedhdl Belld &l
AT 8 Y 81 39 gER WR dled gy Sl 9l Sff
AR 1 Bel b uH A A T Fee oY WA &
Jidaid, gRvye & TR 2700 HBTH 9 DI IS0
T8 © 3R U arerd & AT R . 15,000 / — &7 fhy
ST @ g1 S 9% WElfiel & AeEdr 9 Il
TOTAIT T AT Dl SR BHH B B [Ty HHIAR3ATS
W \EIAT AR | S 1. R 7 370 IgIre w9y H
Pl fb TR XT3 A S 19T B el A Dl
TTHIOT &30 H Udhel ST AT 83T &3l # JTuTeHe SUctel
PRIT ST XB 2 | el HGIRIRTS & fSTel wemd= & U1
WeNfhAr <= & foTU el Y &9 AFTd § AT 991U
ST Ad | Swei- I8 O 9aram fb g+ &3 | fearRidy &f
99 I 99 A SUSTET BRIV T 2 3R g i Afifa
D% GRI fBAT 11 JET 2| 307 H FANIP Sl 3R GHRI,
AT ITR—HISRRITS H T BT &=IaTe fha |

G A b 39 PRDA H, USl GF H Sl AR GRS o
IR Bl A 3T ATTEINMSIR—IIRIRSTS 3
fafesT dwRE SN THe fhew fe@rh qer
iRl @ wel @ SR W fev | fgdfmaa A shi g @
T, IS yuE dsiNe, WHIRIRTS = Uil 9 It
AT & RIS Td 3ifidheds TR o=l dY | S8 HH
ST ¥ GRIETT 0T B AIIBTRIATS dl refifear | g
el AT TG Sd] YHTaeiierar uR oY == &l |

D 915 & 97 7 Sf. 9 Rig, 77 dsfe, Ademang
= BH AR B qa9 IR vd AT ahel & favg |
qarT RSTH I WHIaDh BIZaR F HHIIC 1 & fofg

__ [ b \ ' : i

aﬁzﬁﬁwzﬁwﬁwﬁaﬂmﬁ?ﬁrww
ERATSl & Ucel, SIC %A, ST e Ud HHIfIe e ©ie
afe & fawa & garm | | 8 S=iH fears faadrg & forw
e ST meﬁzﬁﬁlﬁwmﬁﬁrﬁoﬁ
a1 IR &1 Sl oY IS W S, JaT ISR sl
3fe & ITeT ¥ fdea<y Srufdre & SUIRT U= I= & |

Y T & I, Ha—+ged YT deb-ia! ATBRT = wa=i &
fRfoT, SrReTvT vd R H TUraear & e 7 et &
adf ® | SR Jead: GRem gfg v feror vd e,
AR 0 G v fferl, SRRT @) #Rd 1d qadl @ I
WUF Ud A H BISaR Ydferd Ul dHIvie &

ST R 7] B |

I gRT A Rid I oo & fawy & ufenfirat o1
foadR & SITHeRT <1 =AY | 59 3retrar, iRt & e
SIRT Uf3TT Yoref WR drel Ud Slel & HegH 3 uefdid
UrefireT St &1 wHqor fooar | uferrfira & ufafsear o= &
qeATd BRIHH Bl FAUA g1 | Ul <7 del 6 g9
TFAETT | I 319 dSMD S BT g™ H AT fHet il
T AR & dAd FE & FeAN 9 9o
TNl B ST TR R AR &3 # Aeriar et |

R AT st T <RT Pt TY HTHMEIR—HIISTREE el
ﬁw%ﬁﬁﬁﬂépﬁaﬁﬁméﬁ¢mc T, HH TN
Hfcee RiweH, davie favel v SR WA, Thdl og 94, i
™hH 3N b AR fdam &R aroeft aRETSTIST # ey, fobar |
SIS UE! &5 3 foRenfud i & ol STaTeR dffel e ~19d
TR YA e & S M AR Jehe e fddera
RS wearr @g ([@Sied) gRT [T smard W a9
IR & RS Jiavid WIeRas & &H ANTd ddb=idhi
DI TS YA IR STORIT AT R |

ICEE R T (G B ok

AN Sig faferdr o TRfEa v &7 g8 g gafaRo
e THERATSN Dl ST BT MITYhdT 9T 59 Gy H
GURIAD IO HR & Feed d 5 T, 2016 P

gerRer fpar) S
HET fdh gafavor &7 w=eror
wd JEg dr THRT v (g

FTHIMSIR—AIRNMRRATS, wesdl § fIvd qgfaRor feaw

‘-INCIIQ ABTIR U ‘il

HART 7| a9 1992 H, T f&F, A UATERT R HYH
M FRTAT SMATIT AT of | Ugell IR 1973 H HAIG Y
faeq gieReT fat &1 oMH AR R AR fead & w9 H
ST ST € 3R ST A9y 8 ggiarer Faedl g, oI
ygref, gufaRei Farer, rRReydT T Uderd qoim Exme
&I T ATHT HRAT |

fIeq iRyl fegq & sEAER WSl
e, HrasmgeR—widienRens F@‘% &
AESIRIYYT Silgd & Wl & W H ERE uReR H

APl BT ST @ T 'f‘ ]
B%ﬁa%ﬂﬁwﬁsmﬁas ‘
fh DT TATAROT HRETUT B

Wmﬁﬁwqwmwml

Sf. MUTATG®E  JaT d=ATH B FRITT IRER ol
Wﬁﬁﬂ%ﬁmﬁ@wﬁﬁmmﬁml
I8 Ba o WA Bl GATeRvT el Hrenfifesar ey
R Ud UITROT HRETOT HaelT ITHTT Breh AT &3 DI oid
fAfIerd & GREvT 8 B RS 9 AR BT SIRT AT
U




. = -

@S|RsEentraliBuilding: Institlies

T CERRIPNcws!

Agreement Signed

CSIR-CBRI, Roorkee signed an agreement with NTPC Ltd. on
June 7, 2016 for utilization of fly ash through geo-polymer
technology in the construction sector (buildings/roads). Dr. N.
Gopalakrishnan, Director CSIR-CBRI emphasized on the
implementation of geo-polymer concrete technology in the field.
The main aim is to upscale the lab scale development of fly ash-
based geo-polymer concrete and also to implement it in the field as
an alternative to cement concrete. Geo-

linkages and micro structural features were analysed by various
techniques such as quasi isothermal DSC, TGA, FTIR and
FESEM. The durability of geo-polymer pastes/concrete was also
studied in terms of aggregate reactivity and deterioration against
acidic and sulphate attacks. The suitability of these geo-polymer
pastes was assessed in making various geo-polymeric products
such as mortars and concrete, bricks, solid and hollow blocks,
insulation concrete, foam, sandwich

polymer concrete with target strength of M
30, M 40 and M 50 will be used in the work.
Fresh & hardened properties, leaching and
durability studies of these design mixes will
be studied. Based on the lab scale developed
know-how, field trial of geo-polymer
concrete pave at NTPC, Dadri will be
undertaken to demonstrate its suitability in
the field.

Earlier, the Institute undertook a systematic
study on the development of heat and
ambient cured geo-polymer using fly ash asa
precursor. In view of variability in the constituents of fly ash, the
property optimization of geo-polymeric pastes were carried out as
a function of activator concentration and its dosage, water-geo-
polymer solid ratio, curing time and curing temperature. Geo-
polymerisation reaction, thermal stability, identification of bond

composites and temperature
resistant coatings. The technology is
ready for commercialization.

Considering the “zero waste
objective”, geo-polymer
technology is capable of utilizing
huge amount of fly ash as it can be
produced from the fly ash as a major
constituent. The concrete is cured at
ambient condition and also requires
no water during curing. The main
advantages of using geo-polymer concrete are its high early
compressive strength, low permeability, good chemical resistance
and excellent fire resistance behaviour. Because of these
properties, geo-polymer is a promising candidate for producing
building materials, concrete, structural elements etc.

International Yoga Day

Yoga, an ancient physical, mental and spiritual practice that
originated in India, symbolizes the union of body and
consciousness.

Recognizing its universal appeal, the UN proclaimed 21 June as
International Day of Yoga to help raise awareness of the many
benefits of practicing Yoga. The observance of the International
Yoga Day worldwide highlights the important role, healthy living

plays in the realization of the Sustainable Development Goals,
adopted last year by all United Nations Member States.

With this overall objective, the CSIR-Central Building Research
Institute observed the International Yoga Day on 21 June,
2016.The main function, organized at CBRI Museum Hall,
comprised of a meditation session, involving practice of asanas,
wherein the staff of CBRI participated in a big way.

Research Publications

International Journal

1. A. A. Ansari and Rakesh Kumar, “Fire Performance of Plywood
Treated with Chemical Surface Barrier”, International Journal of
Housing & Human Settlement Planning, Vol. 1, No. 1, 26-34, 2015,
ISSN: 2455-8516 (online).

2. A.Aravind Kumar and Rajiv Kumar, “Prediction Time for Sprinkler
Activation and Fire Suppression for Polyurethane Foam Fire Using
Computational Fluid Dynamics”, Fire Engineer, 30-32, 44, July-
September, 2015.
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3. Ajay Chourasia, S. K. Bhattacharyya, Pradeep Bhargava and N. M.
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HITHE TR/ Staff News
Mgt/ Appointments
. T Tﬁ'q'l?l—c}g_mﬂ / Dr. N. Gopalakrishnan - Qj%ﬁ I 3./ Ms. Shermi C.
f<%1® / Director ISP / Scientist
26.05.2016 ;

21.04.2016
&N Wi T3l / Ms. Swati Kulashri

D

| &5/ Area: RIfde SSNMARAT / Civil Engineering

CElGED / Scientist 1. T, O BHR / Dr. S. Ganesh Kumar
&3 / Area: I / Architecture E / Scientist ]
01.04.2016 “ &3 / Area: Rifdd SONEARAT / Civil Engineering
09.05.2016
g NERES ﬁﬁ’r/ Dr. Shailza Singh #l T=<-1 TwY HMT / Mr. Chandan Swaroop Meena
=/ ST / Scientist . ISP / Scientist
“ & / Area: @ Pl / Architecture &3 / Area: Y% / Physics
04.04.2016 19.05.2016
o emeiy diaa / Mr. Ashish Pippal S 9 T g / Dr. Banti A. Gedam
IS / Scientist d=® / Scientist .
&9 / Area: Rifaer SSNfARAT / Civil Engineering &3 / Area: Rifde SONARAT / Civil Engineering
04.04.2016 01.06.2016
WMT=RYI T4 U< ®ITIH/ Transfer & Posting
81 faFIg HAR / Mr. Vinod Kumar 01.04.2016 8 TH.®. 48 /Mr. S. K. Singh 05.04.2016
TS BRI / Administrative Officer WUSR TG Y BN / Store & Purchase Officer
TS IR—AISIRIMRAME, T8 el |/ & ATAMERIR—AIEIRIRRTE, o ETs, ¥/
From CSIR- CRRI, New Delhi to CSIR-CBRI, Roorkee From CSIR-CDRI, Lucknow to CSIR-CBRI, Roorkee
NI/ Resignation
|l ¥ A Aded / Mr. Syed Ibrahim Sohel =D / Scientist 8.04.2016
YT/ Superannuation
2l BT 48 / Mr. Harpal Singh THIM / Technician 30.04.2016
# TWelldl 3T8AS / Mr. Khalil Ahmad RISl / Farrash 31.05.2016
$il @RI oTeT / Mr. Hira Lal JARTTAT 81D / Lab Assistant 30.06.2016
21l TG / Mr. Kailash Chand IR / MTS 30.06.2016
i1 19 HAR T4 / Mr. Shiv Kumar Verma THSITE / MTS 01.05.2016 (V.R.S.)
91Tk U/ Obituary
Y JT AT/ Mr. Ram Samuj THEITRT / MTS 25.04.2016
@ iqeh / Editor
El, AqeA HHAN 3UATT/Dr Atul Kumar Agarwal
gt Tt @71 / Senior Principal Scientist
fe=t ar7are - ot gen fie, ot srferamrdt
farega SRt &g @9 GA/For further details, please contact: CBRl
el i BIgRACITel 42Tel, SR
b o e e

ﬁlﬁ'ﬂiﬁ/ Director

HugsnEse-Iester 9ae AgeaTe Hedld / CSIR-Central Building Research Institute

TINt-247 667 (ITTRIUS) 7T / Roorkee-247 667 (Uttarakhand) India

TAI/Phone: 01332-272243; Wed/Fax: 01332-272543, 272272;
é—ﬁﬁ/E-mail: director@cbrimail.com; aWIEE'/Website: www.cbri.res.in
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