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size (<100 nm) were synthesized using godium silicate as
starting material, hydrochloric acid (HCI) as a catalyst and
cetyltrimethlammonium bromide (CTAB) as a structure
directing agent by sol-gel method. For the silica nanoparticle
preparation, first CTAB and HCl were mixed and then 1M
sodium silicate solution was added drop wise to the reaction

Fig.1: Set up for bench scale preparation of silica nanoparticles.

mixture until the pH of system was reached to ~8.5. The final
molar ratio of the reaction system was 0.047:1:0.54 of CTAB:
sodiumsilicate; HCI.

Further, these silica nanoparticles were incorporated into the
cementitious materials and mechanical propertics were
evaluated. Four series of fresh cement mortar with varying
composition of silica nanoparticles (0.5, 1.0, 2.0, and 3.0%)

350 -

_— ENSO wNS0.5uNS1.0"NSZ.0 mNS3.0

d =
3d = 28d

250 =

300 1

200 4 7d
150 1
100 -

S0 1

0

25% 22% 20%

Fig.2: Compressive strength (kg/cm’) of cement mortar
(i) 25% cement, (ii) 22% cement and (iii) 20% cement with
different amount of silica nanoparticles, respectively.

were cast with moulds (50 x 50 x 50 mm) fo prepare
specimens keeping water cement ratio (w/c) as 0.4 for the
measurement of compressive strength. The mechanical
properties of cement mortar are enhanced by the addition of

B . 0B

silica nanoparticles. The compressive strengths after 3, 7 and
28 days are increased substantially on addition of nanosilica
(Fig.2). Tt can be inferred from Fig.2 that early strength is

Fig.3: Experimental set-up for chloride penetration

achieved at 3 & 7 days (254 kg/cm’) on addition of nanosilica
as compared to control sample at 28 days (252kg/cm’).

Further, chloride permeability of cement mortars was carried
out using accelerated chloride migration method i.e.
electromigration test. In this method, a glass cell assembly
consisting of two-compartments separated by mortar
specimen, where one of the cells was filled with 3% NaCl
solution and the other cell was with 0.3N NaOH solution as
per ASTM C1202 was used. Two platinum electrodes placed
on both sides of the specimens served as working electrodes
whereas, saturated calomel electrode (SCE) placed in analyte
worked as reference electrode to monitor the potential applied
(Fig.3).

Once the mortar specimen disc, solutions and electrodes were
in place, the cells were connected with 7 V power source in
which the electrode in NaCl solution becomes cathode and
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Fig 4: Chloride ion concentration in anodic cell at 7 1
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the electrode in NaOH solution becomes anode. During the
test, small aliquot from destination solution (0.3 NaOH) was
taken periodically to measure the free chlonde ions
concentration in destination solution using UV-VIS
spectrophotometer. The incorporation of nanosilica and SF
improved the penetration resistance of cement mortar as
indicated by the reduction in chloride ion concentration in
destination solution. An addition of 3% of nanosilica
developed chloride ion resistance in the order of ~43%, as
where silica fume was able to reduce by only ~15% (Fig.4).
These results signify that the incorporation of nanosilica
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forms more hydration products and a denser microstructure is
developed as compared to silica fume.

In conclusion, large scale preparation of silica nanoparticles
was achieved using sol-gel method with a predefined reaction
protocol along with cost effective ingredients. Prepared silica
nanoparticles significantly enhanced the mechanical
properties of cement mortar system. Further, silica
nanopatticles with 3% addition improved the chloride ion
resistance up to~43%.

- L. P. Singh, S. K. Bhattacharyya, S. R. Karade & Team

Bulk Utilization of Solid Industrial Waste for Civil Construction

India a developing country whose economic growth largely
depends on the industrialization and in the near future its
dependency on industry will increase. The byproduct
produced by these industry is a matter of concern as its
amount also increases with industrialization and needs large
space to storeit, without orlimited use.

Fly ash is a byproduct of thermal power plant generated
during the combustion of coal. India
produces of about 110 million ton/year of

solid industrial waste, fly ash and red mud have been taken for
present study. Fly ash and red mud are collected from different
industry and geotechnical and chemical characterization are
carried out. Table 1 shows the different chemical constituent
present in fly ash and Red mud for two different sites.
Problems associated with fly ash and Red mud as construction
material are identified from the geotechnical property. Low

Table 1: Chemical constituents of Fly Ash and Red Mud

N

fly ash from burning of 250 milliontonof | Constituents Red Mud Fly Ash

coal and by the year 2017 the fly ash Site 1 (%) Site 2 (%) Site 1 (%) Site 2 (%)
production in India is going to be about - —

225 million ton/year. The safe disposal of Si0, 5.85 9.67 60.02 59.64
fly ash is a matter of one of the major | ALO, 21.48 14.28 28.46 28.93
concern as it is not environment friendly | Fe,O, 60.85 46.54 5.82 4.35
and requires a large amount of land to TiO. 4.71 17.78 791 2.15
store such a huge quantity of material. =

Presently 65,000 acres of land is used to K0 - . 1K 156
store it. According to Ministry of | CaO 1.24 1.41 0.91 1.29
Environment and Forest, only 30% of | Na,O 4.64 8.43 - -

this by- product is reused in various MgO N B 0.43 0.71
purposes as resource material, P.,0. 015 0.27 0.38 0.63
Red mud is a byproduct of alumina [“5 o 1.45 166 0.58 0.64

producing industry. Presently, at world's
85 alumina plants, 1.0-1.6 tons of red
mud is generated per ton of alumina and it is estimated that
aver 66 million tones of this waste is impounded annually in
the world. Safe disposal of such a large quantity alkaline
waste sludge is challenging, as it is not environment friendly
and requires alot of land (approximately 1 km’ per 5 years for
a 1 Mtpy alumina plant). Till date the means of its bulk
utilization have not been found and common practice is o
discharge it as slurry in river orsea.

Present study investigates the possibility of bulk utilization of
solid industrial waste for civil construction purposes. Two

shear strength and high compressibility of Red mud makes it
unsuitable for construction material. Cement and bentonite
clay has been selected to improve the strength and
compressibility of these two solid industrial wastes. Presently
laboratory test are carried out on mixture of fly ash-red mud
on different proportion. Unconfined compression,
compaction, consolidation test and micro - structural analysis
ofthe fly agsh—red mud mixture are in progress.

- M. Samanta, A. Ghosh, 8. Maiti, D. Kumar
and Z. Ahmed
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Development of Multifunctional Coatings using Nanotechnology

Objective of the present work is to prepare multifunctional
(water resistant, energy efficient, anticorrosive) coatings for
concrete.

Nano Titania with 40-50 nm size was synthesized using Nano
Powder Synthesizer (nps10) with different precursors such as
titanium isopropoxide and titanium acetyl acetone. Work on the
preparatmn of acrylic and epoxy coatings with/without nano
additives is in progress. Physico-mechanical & merphological
studies to characterize acrylic coatings is alse in progress.
Technical data for one of developed acrylic coating is given
below:

>  Appearance : Milky White Liguid

» System : Single Component
» pH 0 7.0-8.0

» Coverage  5-6m’/l

> DET :150-200 Microns

Physico-mechanical properties of some of the developed
acrylic formulations are given in Table 1. Tt was observed that
addition of nano Titania (A1N) improved the overall properties
of coatings.

Table 1: Physico-mechanical properties

Al A2 A3 A1IN*
Bond strength (MPa) 3.24 376 | 340 3.80
Tensile strength 15 12 18 23
(Free film, MPa)
Elongation 5 8 6 10
(Free film, %)
Water vapour 0.348 0340 ] 0292 | 0.186
transmission
(mg/em’-mm-24hr)

Works on developing new aqueocus formulations are in the
pipeline. Characterization of developed multifunctional
coatings will be carried out to see the effect of constituents,
especially shape and size of nano additives, with studies on
performance of multifunctional coatings and degradation
characteristics of multifunctional coatings.

- P.C.. Thaplival
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. " The Republic Day of the Nation was celebrated with a deep sense of patriotism

combined with gaiety on January 26, 2014 in CSIR- Central Building Rescarch
Institute main lawns. Prof. §. K. Bhattacharyya. Director, 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 Shanti Nagar presented various cultural programme on patriotic themes. A
Cricket Match was also arranged.

CSIR-CBRI Foudation Day Celebrations

68" CSIR-CBRI Foundation Day was celebrated with great
enthusiasm at CSIR-Central Building Research Institute,
Roorkee on Monday, February 10, 2014. Mr. Ajai Chowdhry,
Padma Bhushan, Founder-HCL & Chairman, Board of
Governors, IIT Patna graced as the chief’ guest and Prof
S.K Bhattacharyya, Director. CSIR-CBRI presided over the
function.

The superannuated staft of CBRI and all the staft members of
the institute also witnessed the occasion besides other
dignitaries. A welcome address was given by Mr. R K. Garg,
Chief Scientist. He presented a brief introduction of the
institute, focus areas of R&D activities and about foundation
day celebrations in the institute.

Prof. 8.K. Bhattacharyya, Director, CSIR-CERI addressed the

) et ! 0 R r;,{
cm Eplmmm." D/

Address by Prof. S K Bka#ach aryya, Director, CSIR-CBRI

gathering, highlighting the glorious past of CSTR-CBRI, which
was established on February 10, 1947, Since then it has been
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Address by the Chief Guest Mr. Ajai Chowdhry, Padma Bhushan

contributing inthe development of the country and carrying out
R&D on all aspects of building and housing and assist the
building industry in solving problems of planning, designing,
foundations, materials and construction including disaster
mitigation in all kinds of buildings, environment preservation
and energy conservation. He intimated that the institute has
taken up projects related to conservation ef natienally
important heritage structures such as Taj Mahal, Chittaurgarh
fort and Sun Temple, Konark. He spoke about the CSTR-800
project and role of the institute aiming at the upliftment of the
life of poor people in the country. Integrated M. Tech — Ph.D

Foundation Day Lectu;'e by
Padma Bhushan Mr. Ajai Chowdhry

Programme on “Building Engineering & Disaster Mitigation

(BEDM)" which CSIR-CBRIhas started under the Academy of

Scienfific and Innovative Research (AcSIR) was also
highlighted. He talked about the major focus areas of R&D,
newer areas of research such as sustainability. nanotechnology,

bio-concrete and waste utilization in the production of

construction materials and products. Recent technology
transfers, collaborations and MolU signed were also
highlighted.

Mr. Ajai Chowdhry, Chief Guest, appreciated the work done by
CBRI. He stressed the need of sustainable development and

highlighted the role of construction industry in the growth of
the country and suggested that in the present age of

globalization the new markets are emerging such as Africa,
SARC countries etc., where CBRI has a greater role to play in
the development process.

Diamond Jubilee Directors' Award for the best research paper

8N © CRINowelstiar

published, selected by the High Power Committee was
awarded to paper entitled 'Pine needle/isocynate composites:
Dimensional stability, biological resistance, flammability and
thermo acoustic characteristics' authored by Ms. Monika
Chauhan, Dr. Manorama Gupta, Dr. B, Singh, Mr. A K. Singh
and Mr. V.K Gupta.

Diamond Jubilee Director’ Award for development of best
Technology/Innovation/Know-how  which has maximum
impact on the society was awarded to Mr. R.S. Chimote, Chief
Scientist CSIR-CBRI on “Profile of Technology on CSIR-
CBRI Liguid Extinguishment Fire Extinguisher for Common
Man's Fire Safety™.

LLE e o [
“JSIR - CBRI I Nomqq“

l 1 £

Release of "CBRI Publications'

On this occasion a number of CSIR-CBRI publications were
released including 'CSTR-CRBRI at a glance' in Hindi as well as
in English. Bilingual 'CSIR-CBRI News Letter'/ 'Bhavanika'
and three Technical Research Publications. Sri RK. Garg
proposed avote of thanks.

The CBRI1 Foundation Day Lecture on 'Entrepreneurship’ was
delivered by Mr. Ajai Chowdhry, attended by all the scientists
and technical staff members of the Institute and was highly
appreciated.

There have been a number of activities, organized to celebrate
CSIR-CBRI Foundation Day 2014 including games such as

Guests, Scientists and Staff members
attending the Function
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Presentation of Technology Award

badminton, chess, carom ete. On 26th January a friendly cricket
match was also organized. A cultural programme was
arganized in the evening by the staff club and ladies club of the
institute which was enjoyed and appreciated by one and all.

' RESEARCH INSTITUTE, ROORKEE

Presentation of Best Paper Award
Mrs. Kajal Bhattacharya, patron, CBRI Ladies Club,
distributed the prizes to the participants.

On february 10, 2014, the whole campus had a festive look and
the main function was organized in the morning.

National Science Day

CSIR-CBRI celebrated the National Science Day on 28"
February 2014. On this occasion, a poster competition was
organised at the institute in the morning session for the
yvoung scientists, students and Project Fellows of the
institute. The voung researchers presented their novel
scientific ideas in the field of building science & disaster
mitigation through posters.

The posters presentedincludes:

< Retractable Petals Building Envelope: Mahesh
Sharma, Sumeet Kumar and Astha Chowdhury

< Adaptable House for Flood-prone and Low-lving
Areas: Riva Bhoumik & Manojit Samantha

% Buildings Inspired by Nature: Debdaita Ghosh &
Sidharth Behera

< Graphene and Spider Silk Composite Fibre:
Venkatesan J, Reshmita Palla and Debdatta Ghosh,

" : f':
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< Magnetic Building: Ravi Kumar & Kritya Nand Tha

% Rain-electro Generator: Kritya Nand Jha, Ravi Kumar
and Shiv Singh Patel

The posters were adjudicated by the Chief Guest of the

function, Prof. D. Goldar, former Principal of Delhi College of

Engineering. New Delhi and Prof S.K. PBhattacharyya,
Director, CSIR-CBRI. The posters on themes Retractable
Petals Building Envelope and Magnetic Building won the 17
and 2 prize, respectively. The other four presentations got the
consolation prize.

In the afternoon, Prof. S K. Bhattacharyya expressed his views

about the National Science Day and the significance of

“Fostering Scientific Temper”, theme of the year. This was
followed by the National Science Day lecture on “Elastic Wave

Propagation in Transversely Impacted Beams” by Prof. D.
Goldar. On this occasion, a documentary film on “Confined
Masonry Construction” by CSIR-CBRIwas alsoreleased.

Annual Flowers and Vegetables Show

CSIR-CBRI Staff club organized 47" Annual Flower and
Vegetable Show at CSIR-CBRI Roorkee premises on 11"
March, 2014. Prestigious organisations of Roorkee such as
IIT, NIH, BEG&C ete. participated in the Flower Show. Many
individual participants and staff of CBRThave also participated
n this show. Dr Pradeep Kumar. St. Principal Scientist and
convener informed that many types of categories were made

for participants in garden, Pot plants, cut tlowers, vegetables
and flowers arrangements ete. The categories were (1) for all
nstitutions, office, ¢clubs and nurseries (11) for all mdividual’
participants (ii1) exclusively for CBRI staff’ (iv)for Mallies (v)

for Queen and King of the show and (vi) for flower

arrangements.

The show was inaugurated by Prof. SK. Bhattacharyya,

47" Flower Show
CBRI Lawns

Director CSIR-CBRI and the prizes were distributed by the
Chiet Guest Prof. Raj Kumar, Director, All India Institute of
Medical Seciences (AIIMS), Rishikesh, Uttrakhand and the
Guest of Honour Mrs. Kajal Bhattarcharya, Patron CBRI
Ladies Club. Family members of statf of CBRI their friends
andrelatives were also present during the show.

On this occasion, overall trophies in Institutional category were
awarded to Dr. R.D. Singh, Director, NIH, individual Trophy in
category 11 was awarded to Prof. Pradipta Banerji, Director 11T
Roortkee, In the ITI category, Dr. Pradeep Kumar, St Principal
Scientist, CBRI won the best garden trophy and the overall
trophy by Shri 5. K. Negi, Sr. Principal Scientist. CBRL

In the category of Pot plant, Garden, Bonsai, Cut flower,
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Vegetables, Lawns, Garland, Miniature, Rangoh & Salad
Dressing ete.  Brigadier Digvijay Setiva, Commandant
BEG&C, Mrs Aradhna Goel, Dr. Vandna Grover , Prof. S.K.
Bhattacharyya. Dr. RK. Goel. Dalip, S.P. Singh, Yadvendra

Inauguration of AIMS Group Laboratory

The Acoustics. Instrumentation and Mechanical Systems
(AIMS) Lab was 1naugurated by Prof. Prem Krishna,
Chairman, Research Council, CSIR-CBRI on 28" March 2014
in presence of Prof. § K Bhattacharayya, Director, Group
Leaders, Advisers and AIMS staff. Er. Soju Alexander,
concerned scientist for Instrumentation lab explained the &
various instruments installed and also their functions. Er R S
Bisht, Scientist. explained the equipments like Hlectro
pneumatic test set-up, Mechanism test set-up in mechanical
systems lab. Dr S K Panigrahi, Principal Scientist, briefed the
various proposed equipments to be procured for  the
acoustics lab.

Panday, Madhu Yadav, Megha Panigrahi, Km Sai, Mamta,
Preeti, Mahalakshmi have won wvarious prizes in their
respective catagories.

CIquuium

09.10.2013 Characterization of Water Spray for Fire Suppression Shri Sudhir Sharma
27.11.2013 Contract R&D Projects Shri Vineet Kumar Saini
01.01.2014 Effect of Fire on Structures-Research Issues Prof. S.K. Bhattacharyya
08.01.2014 Current Requirements in Environmental Impact Sh. Syed Ibrahim Sohel and

Assessment Process and Procedures Sh. Somitra Maiti
13.01.2014 Micro/ Nano- Mechnical Characterization of Materials Dr. Wenzhong Zhu,

University of West Scotland

15.01.2014 It's A Tough Job, but Some One has to do it ....... Dr. John J. Hughes,

Agpect of Heritage Science Research University of West Scotland
22.01.2014 Design of Piles in Liquefyving Soil Sh. Piyush Mohanty
10.02.2014 Foundation Day Lecture on Entrepreneurship Sh. Ajay Chowdhry, II'T, Patna
28.02.2014 Science Day Lecture on Prof. D. Goldar, DCE, New Delli

Elastic Wave Propagation in Transversely Impacted

Beams
05.03.2014 Knowgate Project and CSIR-Central Dr. S.K. Senapati
26.03.2014 Wind Forces on Inclined Solar Panels Sh. Siddharath Behera

on Flat Roofs
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Staff News
Honours
Engineers Watch honoured Dr. Abha
Mittal, Dr. Mridul Garg. Mrs. Neeta
Mittal and Dr. Rajni Lakhani,
scientists of CSIR-CBRI as most
inspiring women scientists and
| engineers on the occasion of
| International women's day
celebration on 8 March 2014. Er.
b Raghav Mittal, Executive Director,
¥ Engineering watch has inaugurated
| the programme organized at Scope
| Convention Centre, Lodhi Road, New

Delhi. He welcomed the dignitaries
Mrs. Gian Sudha Mishra Chief

Justice, Supreme Court, Mrs. Smirti
Trani, National President, Mahila Morcha, BIP. Dr. Grace
Pinto, founder member of Ryan's Academic Institution, Prof.
Nupur Parkash, Vice Chancellor of Indira Gandhi Delhi
Technical University, Prof. Balvinder Shukla, Vice
Chancellor, AMITY University, Noida, and Dr. Madhu
Chitkara, Vice Chancellor of Chitkara group of colleges
present on the dias. All the learned women scientists and
engineers have received a token of appreciation who were
arrived trom different parts of the India on this special

Ul oTIFRIRT 95T 9'd HRET @ R | occasion.
aqieelid Promotion
g urer RHg HRRIG A=l (3 1) 19022014  Shri Dhram Pal Singh Asstt. Gen. (G ) 19.02.2014
Jiciieidiicl Superannuation
o) ATE T Rl IEGIE] 31012014  Shri Nanak Chand Safaiwala 31.01.2014
At dilg g EIRLSISCRIINEE] 28022014  Shri Virender Singh St. Tech. 28.02.2014
A1 &g eret qfsa a1 28.02.2014 Shri Bishan Lal Sr. Tech. 28.02.2014
. _ .
QIIch AT Obituary
3ﬁ SHA ol 2IHTRITE Yol 11.02.2014 Shri Abhay Dass Lab. Asstt. 11.02.2014
Al i BHIN et HAUHT=ITIT HE1 b 19.02.2014 Shri Rajender Kr. Arya  Lab. Asstt. 19.02.2014
SL U &, yrug afy, werr dsfid 28082014  Dr AK. Pandey Sr. Principal Scientist ~ 28.03.2014
waes / Editor
T, A [HAR ATAA/Dr Atul Kumar Agarwal
FfTe guTT 37717%/Senior Principal Scientist
f&<t srare e - sit g T, fid siftrardt
ﬁ'ﬂﬁ' THERT 3§ oo A /For further details, please contact m
it e A

fe9Th/Director

HUHSMEAR- Shgld WA SETT Weeri/CSIR-Central Building Research Institute
TghI- 247 667 (IAT@US) Wa/Roorkee-247 667 (Uttarakhand) Indla

TR /Phone: 01332-272243; Wa/Fax: 01332-272543, 272272; $-Ue1/E-mail: director@chrimail.com; JSHEE/Website: www.cbri.res.in
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