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Research in Progress

Bond Behavior of Reinforcing Bars in
Geopolymer Concrete

Alkali-Silica Reaction in Geopolymer Concrete

A systematic study was initiated at the Institute to assess the
potential reactivity of siliceous and sandstone aggregate in
geopolymer concrete using fly ash-GGBS composite mixes under
accelerated condition. It is known that alkali-silica reaction (ASR)
is one such factor causing gradual but severe deteriorations of
hardened cement concrete structure in terms of its strength loss,
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cracking and volume expansion. Since, aggregates contain some
deleterious substances, the knuwl;d_gu on understanding the
reactivity of these apgregates in the k,-.upulymcm alkaline
environment should be known for mass utilization. It is expected
that unutilized water-soluble alkalis existing in the geopolymer
concrele may cause expansion in the concrete through alkali-silica
reaction. It involves the reaction between the hydroxyl ion in the
pore solution within the concrete matrix and reactive silica in the
aggregate causing disruption of their siloxane bridges. The mix
proportioning of mortar bars was carried out as per ASTM C1260)
using fly ash/GGBS, aggregate and activators, The cast samples
were immersed in | N NaOH solution at 80 °C for 90 days. The
liquid-solid ratio for geopolymer mortars was kept as 0.47. OPC
mortar bars were taken as control specimens (w/c, 0. 47). The
exposed mortar bars were assessed for their u\:panmun and
microstructural changes. A comparison in the expansion of
geopolymer concrete was also made with its corresponding OPC
concrete.

Visually, the surfaces of both OPC mortar and geopolymer mortar
bars were defect-free (no signs of surface fissures, cracks and
voids) at the end of 16 days exposure. At 90 days exposure, the
OPC mortars showed white exudates along with pores and hair
cracks on their surface whereas, the surface of GPC was soft and
eroded. Fig.! shows expansion of mortar bars increased with
increasing exposure time. [t was observed that the expansion in
geopolymer mortars at 16 days exposure was less than 0,1% as
specified in ASTM C1260 whereas OPC mortars expanded
beyond the threshold limit. When the exposure period was

from aggregate mentioned in the specification (Fig, 2). It was
found that the aggregate was falling in the innocuous zone.
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Fig d: Expansion of OPC Vs geopolymer mortars bars
containing coarse aggregates
extended up to 90 days, the expansion in the fly ash based
geopolymer (0.12%) approached the threshold (0.1%) while fly

ash-GGBS composite mixes exhibited expansion in the range of

0.31-0.56%. It was also noted that fly ash based geopolymer

mortars had 60% less expansion than the OPC mortars. Contrary
10 this, geopolymer mortars made with fly ash-GGBS composite
mixes exhibited 23-46% more expansion than the OPC mortars.
This can be explained on the basis of unstable co-existence of N-
A-S-H and C-8-H gels as a result of exposure at 80'C for longer
period. In addition to expansion test, the reactivity of aggregates in
I N NaOH was assessed by fitting the experimental data in the
standard curve between reduction in alkalinity and dissolved silica

Fig. 2: Mustration of division between innocuous and deleterious
aggregates on the basis of reduction in alkalinity rest

The reduction in alkalinity was ~50 millimole/litre while silica
dissolved from aggregate was ~26 mullimole/litre. These values
were low because sodium hydroxide might have reacted with
carbonate of magnesium or ferrous or certain silicates of
magnesium (antegorite). This result was quite contradictory with
the expansion and petrographic data wherein ASR réaction
evidenced.Evidences of detericration in the exposed OPC and
geopolymer mortar bars were viewed in FE-SEM micrographs. In
OPC mortars, a rim of reaction products was observed around the
aggregate mainly consisting of sodium, silica and caleium (Fig, 3
a). In the vicinity of interface (Fig. 3 b), matrix had been converted
into jelly-fibrous structure with pleaty of voids (90 days).The
Ca/Si ratio decreased significantly from (.6-1.2 to (.4 as obseryed
under EDAX mapping. Sodium existed at a level of ~3% in the

Fig.3: FESEM images of ITZ of OPC mortars at
(a) 16 days (b) 99 days
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matrix suggesting the migration of sodium ions into the specimen
during exposure which confirmed the formation of sodium
calcium silicate gel triggering the alkali-silica reaction. The fly ash
based geopolymer mortar showed an intact interface between the
paste and the aggregate at the age of 16 days. EDAX mapping
indicated that S¥Al (2.27) and Na/Al (0.76) ratio at the interface
were nearly comparable ta bulk of the matrix (Si/Al=2.33, Na/Al=
.53). The ingress of alkali at the initial stage caused densification
of interfacial transition zone (Fig.4 a) and matrix by further
geopolymerization of unreacted particles, thus causing slight
expansion.

The growth of crystalline zeolites was viewed in the cavities (Fig.
4 b) which play no role in exerting pressure on the siructure. The
formation of sodium calcium silicate gel appeared to be minimal
due to non-availability of adequate caleium in the system. In the
case of fly ash/GGBS based geopolymer (20% GGBS). a clear
demarcation between the paste and the aggregate was observed at
the interfacial transition zone (16 days). The Si/Al=3.99 ratio was
higher than that of the bulk matrix (Si/Al =2.35) probably due to
reaction between the reactive silica of aggregate and NaOH. At 90
days exposure, wide cracks at the interfacial transition zone and

the existence of crystalline zeolites in the matrix

were evident. When GGBS content was increased up
to 40%, the cavities existed in the matrix was filled
with the rod shaped structures (Si/Al = 1.05).
A'pseudo rosette” type zeolitic structure were
widely scattered throughout the matrix. The presence
of excess Ca' 1on in the system (from GGBS) had
exchanged for sodium ion on silica gel leading to
further production of alkali-silica reaction
complexes, thus causing severe deterioration.

It is concluded that geopolymer concrete were less
susceptible to the expansive alkali-silica reaction.
However, for longer periods, expansion beyond the
prescribed limit was observed in the case of fly ash-
GGBS composite mix based mortars, The
deleterious alkali-silica reaction in geopolymeric
environment carn be prevented through a dense
matrix formation by utilizing/ immobilizing
dissolved silica in geopolymer and also by invelving

Ca0 in the Na/Ca-A-S-H phase formation through
ternary binder system.

Fig.4: FESEM images of fly ash based GPC moviars showing
fa) ITZ at 16 days (b) Growth of crystalline zeolites ar 90 days

- M. Gupta, B. Singh and S.K. Bhattacharyya

Solid Industrial Waste — A Resource Geo-material for Civil Construction

Fly ash and Red Mud are two major solid industrial wastes
generated from the coal based thermal power plant and aluminum
industry respectively. India produces of about 110 million ton/yr
of Fly Ash of which only 33% is utilized in various construction
components. The Red Mud which is generated@1.0-1.6 tons/ton
of Alumina is a solid waste from Aluminium Industry.
Unfortunately the Red Mud all over the world has not found any
use so far and as a result it is stored in the red mud pond. Due to the
characteristics of fine particle, dumping and storing of these waste
material causes environmental and space problem. The recent
trend of research is directed to explore the mechanical and
environmental suitability ol these industrial wastes as a resource
materal,

The following study investigates the engineering and
environmental suitability of Red Mud as resource geo material for
civil construction. Strength and compressibility characteristics of
stabilized and unstabilized red mud are investigated in the present
study.

To increase the strength of red mud, cement was added in
percentage of dry weight of red mud. The water content of the mix
is kept constant at 40% of the dry weight of red mud. The effect of
cement content on strength improvement of stabilized red mud has
been investigated for different rest periods.

g

(h)

Fig.d fa) & (b): Sample Preparation and
Stored for Different Rest Periods




00
200 -
700 |
B00
s00°
400
300
200 4
100 -

——T7.days
—ii— 14 day

21 day
—— 28 day

Stress (kPa)

0 2 4

Stram (%o)

anpl—2: 8% e @ wre o B & Rerllea
@ o d1H A

angfa—3: Rerflgar orer M &1 Rwer g
sifda e &1 aoue EIEE ¥ wueigve o
TS ATe e 31 e aon weiredr fsmarsi
&l e b T &
are g &1 ared % 9fg w9 @ foe are B @ 0
AN @ giaera # Wiae o e off | s &) sier 7 o
gl @ R & 40% R Rer vl 713 # | aages aw [

E000
e Inert Zone
g 5000 Active [
S 4000 Zone o— % days
a, i »
;?. ) AEtvE = 14 dave
> 3000 ot 21 dayvs
. 28 davs
% 3000 | ¥ / S
=
1000
D F
"0 20 _AD 60 a0

P Cement

aafa—q: We @ ulyeraar e Rwe &)

g
anigla—s: waifda @ wlas va gua Hd2eam
(IFIRTST ve el 1990)
@ wired YER uR diHe @1 9= & 9 B A ger el
arafert & forg st fahar ray e |
i 2 Wt @& wfaee & agredt @ wrer wmed H A gfyg
fEEIT Bl & eI 99 Srafy Bt ger 3 A @ afg
X glg +ft ufera & 7S 2 | arpfa 3 Brr ¥ Rerdige =i

&1 fawer gl & wrafes afesi 4 gfestr ¥
fawer & &) smHfa 4 = mq?ﬁrﬁfaﬁ
ufoeraar & e g & wred gEr @t
gurfel & | Remiga 9 @1 ucs ared @ I uR, ol
i we w9 9 fafed by e € () Fikea S sl
Wiie (0—4 wforere o) Fram o o v  sifte e
& 21 & (b) wiva we—afeRRe Wrie (—s0% dre)
ey Ix 51 i W e # AEwaqel gER B €, (o) 3
SH—wfhEa i ¥ AR (50-80% T 3t ") dike ®
it # afe s w® @ wred § gur wrw: ReR wwr #)
9 TGN B 41 99 @l 91 fdaneiE w@d gy ke
foran T 2| 39 @maEr @, dEe Rediga 7ar 4 dpie
dfeat o o & e amer &1 08 & | Afssa e 9,
AT 1 OIS 7= & HNOT S Hore 18y B GET FH
S & w aE wAe H it o Tl wva # | 9fiea S
H Whie @ Sude] & R, Sevdotey gy @l

HAfowan e g @ aen Rerigd T @ wred |

0.9 ——T 14
0.8
0.7
0.6
0.5
.4
.3
0.2
.1
0
0

21

28

Ce

-

20 ]
%o Ce'n"mnt 40

aipli—6: Willss Gawies a9 WHe a1 wlierd |




Y

L

CSIR-Central Building Research Institute. Roorkee

£ < BRI Newsletter

200
800
700
600,
500
400
300
200
100

——T days
~— 14 day

21 day
——28day

Stresz (kPa)

=
¥ Stram (%o ) 4

Fig.2: Stress vs. Strain of Stabilized of Red Mud with 8% Cement

Fig.3: Failure Pantern of Stabilized Red Mud

Fig. 2 shows that increasing % of cement, strength also increases.
Strength also observed to increase with increase in the rest period.
Fig. 3 shows that stabilized sample fails in shear, whereas
unstabilized sample fails in bulging. Fig. 4 shows the strength

Fig.5: Passible Clay Fabric and its Cementation (Nagaraj et al. 1990)

improvement of stabilized red mud with percentage of cement for
different rest periods. Based on the UCS strength of stabilized
sample, three zones are clearly identified, (a) Inactive zone-
strength does not improve much with addition of cement (0-4%
cement) (b) Active zone — strength improves significantly in this
zone with addition of cement (4-50% of cement) (¢) Inert zone
strength almost remain constant with increasing the percentage of
cement beyond active zone (50 -80% of cement). This behavior is
observed for all the rest period under consideration. This behavior
is explained with formation of cement maitrix in a cement
stabilized soil. In inactive zone, due to small amount of cement,
the numbers of inter cluster bonds are less and it does not impart in
significant gain in strength, In the active zone, due to availability
ol cement, significant numbers of intercluster bonds are formed
and impart a significant gain in strength of stabilized sample. In
inert zone, no more bonds are formed than the active zone and
strength remain almost constant with increasing the amount of
ceément. A similar behavior is observed cement stabilized fly ash,
The compressibility charactenistics namely the coefficient of
conselidation, compression index and co-efficient of
compressibility for stabilized Red Mud have been evaluated for
different % of cement and rest period.

From Fig. 6 -8 shows the different compressibility characteristics
of stabilized red mud. Co-efficient of consolidation decreases with
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Fig.d: Failure stress vs. % of Cement

Fig.6: Compression Index vs, % of Cement
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Fig.7: Co-efficient of Compressibility vs. % of Cemeni

increasing the % of cement which signifies time rate of
consolidation also decreases. The co-cfficient of compressibility
and compression index decreases with increasing % of cement.
The compression index almost becomes constant when % of
cement exceeds 10%. Decreasing trend ol compressibility index
signifies the magnitude of settlement decreases with increasing %
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Fig.&8: Co-efficient of Consolidation vs. Stress

of cement. To find out the environmental suitability, leaching of
the heavy metals from the stabilized red mud was also carried out.
Micros structural analysis of stabilized and unstabilized sample of
red mud is also carried out.

- M. Samanta, A. Ghosh, 5. Maiti, D. Kumar and Z. Ahmed

Indigenous Cathodic Protection System for Steel Reinforced Concrete Structure

Corrosion of reinforcement steel bars is one of the major durability
issues of reinforeed conerete (RC) structures and needs immediate
attention. In developed countries, electrochemical repair
techniques such as cathodic proteetion (CP), cathodic prevention,
electrochemical chloride removal and electrochemical
realkalisation are practiced to protect the structures from harmful
effects of corrosion. Nevertheless, the acceptability of
clectrochemical repair techniques is low in the developing
countries. The high cost associated with the initial installation and
lack of expertise in the area of electrochemical repair techniques
are the main reasons for its limited applications in India. 10the cost
can be reduced, CP would be an effective method for the corrosion
mitigation for chloride affected RC structures in India. It also
extends the service life of the structure and reduces the economic
loss associated with the periodical repairand rehabilitation,

The anodes used in CP contribute in total cost of a €P system,
Development of a low cost anodic material for CP application can
revolutionize this field, The suitability of a conductive cement
mortar overlay which can be used as an anode material is studied in
the present project. Conductive fillers can be used in the cement
mortar o enhance ils electrical conductivity. Carbonaceous
conductive fillers such as coke breeze, pyroletic carbon black and
graphite powder along with carbon fiber (CF) are used to make
conductive cement based conductive mortar. Mechanical,
electrical and electrochemical behaviour of the composite moriar
are evaluated. Optimized composition is being checked for the
suitability in cathodic protection application. The effect of
addition of conductive fillers in cement mortar was studied using
electrochemical impedance spectroscopy (Fig.1). It is found that
the addition of fillers considerably decreases resistance of the
composite. Carbon fiber is found to be the most effective filler 1o
be used in the conductive cement mortar composite. Electrical

T
45+ - }_‘:: Lol e TS } 0% Eariian Pihsr
E 35 i i
& L H I -
aglf P il : R
50 75 100 125 150
Z'{ohm)
wll _— T T o, )
4 )‘E—,-—,__[——} fac= ImAC
i i 20% Graphits by
3 = - —_— "'F-r."""""a H-H‘_‘M‘NH —
= : 1:- " r.'.- W”_
] \ P
(] }9"' g Mo :El'- I i i wel? ' 1 —
=™ = - = i = s & e
Timiem)

Fig I: Impedance spectra and equivalent circuil for carbonaceous
fillers with Electrochemical Impedance Spectroscopy (EIS)
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resistivity of the composite reduces with increase in the fillers Time] Hrs)
content (Fig.2),
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Mechanical properties of the conductive mortar composites such
as compressive strength and flexural strength decrease with 200 -2y
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The Independence Day was celebrated with a deep sense of patriotism combined with
gaiety on August 13, 2014 in CSIR-CBRI Main lawns of the Institute. Prof. S.K.
Bhattacharyya, Director, CSIR-CBRI hoisted the National flag and addressed the
gathering and took the salute at the March Past performed by the security guards. The
school children from Bal Vidya Mandir and CBRI Junior High School presented various
cultural programmes on patriotic themes.
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Sadbhavna Diwas

The institute observed Sadbhavna Diwas on August 20, 2014 with a view to promote harmony amongst people of all religion, languages
and states and goodwill towards everyone. Shri A. Ghosh, Chief Scientist, CSIR-CBRI administered Sadbhavna pledge to all the staff

membersof the Institute.

Hindi Pakhwara

Hindi Pakhwara was observed at the Insttute from 12

September to 25" September, 2014 with great zeal and
enthusiasm, Dr. Budli Nath Misra, Ex-DGM, ONGC,
Dehradun  graced the inauguration function as Chief Guest
and the function was chaired by Prof. S.K. Bhattacharyya,
Director, CSIR-CBRI . Dr Budhinath Misra stressed on the
need of paying more attention on the use of Hindi in day to
day work as it is easy to work in Hindi. Moreover, working in
Hindi language 1s everyone's constitutional duty, which
should be followed religiously, Prof Bhattacharyya appealed
to all officials to carry out their maximum official work in
Hindi language and urged them to continue with this effort.
S Y. Pandey conducted the programme and stated that he is
overjoyed to find out that large number of officials are
participating in the event.
During this period several lectures were organised including
Behaviar of Elephants in Rajaji National Park by Dr. BD
Joshi, Gurukul Kangri University, Haridwar, Around the
Books by Shri Yadvendra Pandey, Chief Scientist, Termite
Control in Green Buildings by Dr. B. 5. Rawat, Principal
Scientist, Traditional Water Conservation Techniques in
India by Shri Anupam Mishra, Gandhi Peace Foundation,
New Delhi, Awakening Public Awarencss by Mass
Communication, by Dr. Atul Kumar Agarwal, Sr. Principal
Scientist, General Information on LTC Rules by Shri Alok
Sharma, Section Officer, Rare Pictures of the Himalayas by
Shri A. K. Jethi, Retired Technical Officer, CSIR-CBRI,
Roorkee.

Various Competitions including Hindi Noting and Drafling,  Shri Leela Dhar Mandloi, Director, Bhartiva Gyanpeeth New Delh
Poetry recitation, Speech competition were also organized.  graced the valedictory function as Chief Guest of the Hindi Pakhwara.
An exhibition on Hindi books was also organized in which  Winners of various competitions were felicitated in the end. The Hindi
the viewers appreciated the Hindi books available in the Pakhwara concluded with a vote of thanks with the speeial contribution of
Library. Shri Mehar Singh, Shri Suba Singh and Shri Naresh Yadav.

CSIR Foundation Day Celebrations

72" anniversary of CSIR was celebrated with great enthusiasm at
CSIR-Central Building Research Institute, Roorkee on September
26, 2014. Dr. §.P.5. Bakshi, Chairman cum Managing Director,
Engineers Projects India Ltd. (EPIL) and President, Indian
Building Congress, New Delhi graced the occasion as chiefl guest
and Prof, S.K_Bhattacharyya, Director, CSIR-CBRI presided over
the function. The superannuated staff of the institute also graced
the occasion besides other dignitaries,

The programme was started with 'Swachh Bharat Abhivan (A
cleanliness Drive)' in which every one participated including the
chief guest Dr. SPS Bakht and Prof. $.K.Bhattacharyya, Director,
CSIR-CBRI. Students from various colleges presented their
working models under 'CSIR Faculty Traiming Program and
motivation to Science Students' mentored by institute scientists




BT W WEEN S | 99 W, 39 99 H, HITHHTS I 39!
S yEnTEersl @ HEgd o fdme aur e & a@ i
TEEYl &3] @l HaT H §Y U & @ H IEE W

B 2 | GEH " AT & 9hd Mee & S &
1R, o9 @ fArd # denfaehl & ARTEF 6 Seoid fdar |
SRl aarn f wee H AR s @ oA 9
godagi=e w9 W MF Pead @ §eldl ol @
WE"@W—WWW A ®EH GOIY € | I TR

1T T fare Ifafafar @ 99 s, 6 @
Q?Feﬂfﬁ:ﬁ& fafeen sofifafRT g feomeR
PErTer (BED“}‘W@. <, WWHWW

% forg
HAFTENT &l |

T wenfid &

3 fraty w9 e 3
T YTaR A3 @ an 4
S oy o uw g, stemel U@ way e, gt
Aroided sfear fofiice aun seae, Sfea fRicET &R,

ﬁﬁﬁﬁﬁw & b el Rwra w=rera @t 100 W
Rl avaren & %??ﬂﬁmﬂ—*aﬁ?%ﬁa@qafﬁa—m
w4 Y gehd 8 | e FEier 4 999 v e 9waT @
Wiwmﬁﬂaﬁ'ﬁmmﬁmﬁﬁ1ﬁaﬂ—1
Seold o | Sl 9usl | SiT ¥ Vel @l Sasyed &
forp frm qan affees amfat & fsfag &9
TR N WX [B07 | 78I+ 397 SSaEH, 9149 UY el
fier aen “wEewdr SfaE @ EIIEal FI UG B Y
wAT o |

§Y1 S9EY WY A AR G HRIE & e A
Hrlanams—guteley dur gafer &1 ey faar aar |
gEd we H o s Rt F oo vfvwe © afgw s
Wﬁmﬁﬂgﬂaﬂ?&ﬂﬁﬁﬂﬁﬂﬁﬁwiﬁﬂﬁﬁ L)

HARIE & sfafr . aael @ weNE @ A Tl
G @ e WL e | ﬁ‘rcmaiww T YREHN
HEFH%QJ ﬁwﬁm—vﬂﬁamﬂs’? & darel
B e, RT3 TRI Pele ECAG T
wrﬁﬁﬁﬁﬂwwﬁwaﬂéaﬂ?ﬁu—ﬁﬂﬁﬁﬁ‘nr{ﬂ
&Y Alel AElAReTE €% B A1 g ARk gry s
TS e & wa foan wan ) sf e @ w7, gen dentie
H gRArE U W o |
asidl & e fem—fata e aun gaei 4§ e

aerr i & fory wfY U wxa & for wE drdEn
rafor Y 17 | $% SR UR WA W gl @ vl
3, W Ve ® WY W B SR a1 | 6 B b
Tﬂ?ﬁ?ﬁwiﬁfmﬁﬂﬂw et &+ amg
forar | wfgen goa, ivsendan—sidiemard & W
ﬁ%ﬂgqﬂﬁﬁﬁ@ﬁﬁfﬁ&%ﬁﬁ@mﬁam
WET fhy |




CSIR-Central Building Research Institute. Roorkee

and technical officers. The chief guest took keen interest and
appreciated the projects.

Prof. § K Bhattacharyya, Director, CSIR-CBRI highlighted the
glorious past of CSIR with the establishment of five labs in the
year 1942 and CBRI in 1947, Since then CSIR has been

contributing in the development of the country covering all the
important areas of science and technology through thirty seven
laboratories all across the country. He highlighted the role of
scientists in'the development of the country with the example of
the successful mission of 'Mangal expedition’. He informed that
CSIR-CBRI has taken imitiatives for promoting clectronically

green culture in the institute through different modules. He also
talked about the major focus areas of R&D activities of the
institute and the activities of AcSIR in the institute; M. Tech.
programme on 'Building Engineering and Disaster Mitigation'
(BEDM); Ph.D. programme and dedicated power line installation

¢ CBRI Newsletter

by UPCL for the uninterrupted power supply in the institute.

Dr. S.P.S. Bakshi, suggested that CSIR-CBRI may join hands with
EPIL for the forthcoming 100 smart city project by the Ministry of
Urban Development. He highlighted the need of optimum
utilization of resources 1.e. fly ash and role of R&D institutions in
construction by EPIL. He highlighted the need of [ire safety in
buildings and suggested that fireproof materials need o be
developed. He ended his address by recalling the successful
mission on Mars and need of 'Swachhta abhiyan' for country's
glory.

On this occasion bilingual edition of 'CBRI News Letter' and
‘Bhavanika' was released by the chief guest. CSIR prize for

meritorious staff children, who have secured more than ninety
percent marks in three science subjects in class XII and getting
admission in [ITs, were honored. The superannuated scientists/
staff of CSIR-CBRI were honored by presentation of a shawl,
samman patra and a wrist watch, Also, CBRI staff members who
have completed twenty five years' service in CSIR were felicitated
by the chief guest by presenting them a wrist watch. Sri R.K,Garg,
chiefseientist proposed a vote of thanks,

There have been a number of activities including essay
competition for staff children, visit of school students providing
platform for scientist- student interaction and generating interest
among the youth for science and technology. On this occasion,
school children from seven local schools along with faculty
members visited the institute. A cultural program was organized in
the evening which was enjoyved and appreciated by one and all.
Mrs. Kajal Bhattacharya, Patron Ladies Club, CSIR-CBRI and
chief'guest of this function gave away the prizes.
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Shri Yadvendra Pandey, Chief Scientist. “dround Books” on September
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Dr. B.S. Rawat, Principal Scientist. “Termite Control in Green Buifdings"
an September |7, 20114,

10, m U m-ﬂl 7l ey 1

Tgir 18 R, zmdl

\nupam Mishra, Gandhi Peace Foundaton, New Delhi

"Traditipnal Water Conservation Technigues in fndia”  on September

Elephantyin

16 FHam,

TR e “Wiva H ofer O &

11, . el HHY S G | [ B Bar B 3 ke T Bt G £ o B B
v 18 Ry, 2014 |
Dr. ;\tul l\'umnr Agarwn] Sr. Principal Scientist, "dwakening Public

dwareness by Masy Communicotion "on September 19,2014,
12. M Cﬂrﬁﬂ P ﬂ"[[ A QTFFJETQT HCit! TR ST
22 faam=n, 2014 |

ShriAlok Sharma, Section Officer. "General
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Shri A. K. Jethi, Retired Technical Officer, CBRL "Rare Pictures of the
Himaloyes " on September 23, 2014,

Staff News
Superannuation

Principal Technical Officer
Sr. Principal Scientist

Tuformation an LTC Riles”

JLO8.2014
30.09.2014

Sh. Ramesh Chand
Dr. Mridul Garg

Transfer on Promotion

Sh. J.K. Chaurasia S.0. (F&A) 10.09.2014
(From CSIR-CBRI ROORKEE 1o CSIR-CSMCRI BHAVNAGAR 1o
Joinas FAAQO)

Promotion

Sh. V.P.S. Rawat Security Officer 24.10.2013
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