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Research in Progress /S WA

Manufactured Sand-An Alternative to
Natural River Sand

Conservation of natural resources and preservation of
environment is the essence of sustainable development. Boom
in infrastructure development led extensive extraction of
natural river sand that physically alters rivers and coastal
ecosystems. In addition, stringent guidelines of National Green
Tribunal (NGT) and Hon'ble Supreme Court of India have
forced the construction industry to choose an alternative to river
sand without compromising the quality in construction. To
overcome these issues, researchers have started to explore the
use of manufactured sand in construction.

Manufactured sand is fine aggregate manufactured from other
than natural sources, by processing materials, using thermal or
other process such as separation, washing, crushing and
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scrubbing. It can be classified as natural crushed rock sand
(CRS), recycled fine aggregates (RFA) and industrial by-
products. These sands can be used either full or partial
replacement of natural sand in construction. It is cost effective
and eco-friendly solution. A schematic representation of
benefits of the manufactured sand over the natural sand is shown
in the Fig. 1. The natural crushed rock sand (CRS) is produced
by crushing rock deposits to obtain a well-graded sand, which is
generally more angular and has a rougher surface texture than
naturally weathered sand particles. Diorite, metamorphic
siltstone, granite, limestone, sandstone, feldspathic quartzite
etc. are some of the parent rock that is used for CRS production.
The properties of crushed rock manufactured sand depends on
their lithological character, composition and production
process. Recycled fine aggregates, produced from the re-
processing of C&D waste can be used in concrete. Recycled
brick fine aggregate, recycled glass fine aggregate, recycled
bitumen aggregate etc. are some other major used recycled fine
aggregate. Large-scale recycling of demolished concrete will
contribute not only to the solution of a growing waste disposal
problem, it will also help in conserve natural sand. Researchers
have also reported on utilization of industrial by-products such
as blast furnace slag, waste foundry sand (WFS), coal bottom
ash (CBA), cement kiln dust (CKD) and wood ash (WA) as fine
aggregate in concrete. Indian standard, 1S:383-2016, has also
allowed copper slag, iron slag
and steel slag as partial
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Fig. 2: Schematic production process of CRS

Conrse Aggregate

An exploratory experimental investigation on natural crushed
rock sand (CRYS) is initiated to characterize and to compare the
mechanical properties of the concrete with control having
natural sand. A schematic description of production of CRS is
given in the Fig. 2. It was observed that the fineness modulus of
river sand was 2.31 and that of CRS was 2.60. In addition CRS

Table 1: Mix proportion used for M30 grade concrete

re;(»)lacement ofp atural sand up to Material | Cement | Fine aggregate | Coarse aggregate | Water | Superplasticizer
30%. The major advantage of N N A 5 3
utilizing these industrial by- (kg/m’) (kg/m’) (kg/m’) (kg/m’) | Dosage (kg/m’)
products unlike crushed rock 10 20

sand, no further process is needed mm mm

and itis energy saving material. RS 380 720 729.6 486 171 1.9
L el CRS 380 720 7206 | 486 190 0.5
Roorkee has initiated a project on

“Studies on Manufactured Fine Aggregate as Alternative to
Natural Sand for Production of Sustainable Mortar and
Concrete”.

Sustainable Economical

Fig. 1: Benefits of manufactured sand

was found confirming to Zone II of IS 383:2016. Fig. 3 shows
the sieve analysis graph drawn for CRS and river sand. Concrete
of M30 grade was proportioned in accordance with the Indian
standard IS: 10262-2009 as given in Table 1.

Compressive strength tests were carried as per IS: 516. Test
results of concrete cubes (150x150x150 mm) after 3, 7 and 28
days of curing tested in Universal Testing Machine (UTM) of
capacity 1000 kN and with 0.5 mm/min loading rate and shown
in Fig. 4. It was found the CRS concrete have 14.08% higher
strength than control concrete at age of 28 days. Flexural tensile
strength or modulus of rupture of concrete has been determined
by applying the failure load on prismatic specimen
(100x100x500 mm) after 7, 28 and 56 days of curing in UTM
under four point loading and with rate of 0.5 mm/min. The
flexural strength for the control concrete and CRS concrete is
shown in the Fig. 5. It was observed that the flexural strength of
the CRS concrete was 15% higher than the control concrete after
56 days curing.

Sand is a rudimentary material that is required for construction.
Society's increasing dependence on natural sand has led to river
ecosystem disruption and environmental imbalance. Thus,
finding an alternative to natural sand has become a mandate not
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Fig. 3: Sieve analysis of CRS
and river sand
only for construction industry but also for environmental
protectors. In last few years, developed countries have been
maintaining their global position in production of alternative
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Fig. S: Flexural strength of concrete with CRS and river sand
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Fig. 4: Compressive strength of concrete
with CRS and river sand
sand and its adaptations. However, it is the need of hour for
developing country like India.

Manufactured sand is found to be one such alternative, but lack
of awareness and a kind of aversion is noted in its usage in place
of natural sand. Hence, there is a need for all government
bodies, construction industry, research & academics and media
to work towards to common objective of promoting its use in
construction by executing their specific responsibilities allied
towards the objective. CSIR-CBRI, Roorkee is in process of
collaboration with industrial partners to assess its suitability
and efficacy in construction. In addition, based on the
evaluations, modifications shall be suggested/ recommended
forIS383,1S2116 and IS 1542.

- S. K. Singh & S. K. Kirthika

Training Programme on Housing for All - Innovative Technologies for Rural Housing

A four-day training programme on Housing for All - Innovative
Technologies for Rural Housing was organized during January
11-14, 2018 at CSIR-Central Building Research Institute,
Roorkee for the engineers of Odisha Government. The
programme was particularly aimed at enhancing knowledge
and skills of the implementing archives to incorporate
innovative and disaster resistant building techniques in rural
house design for building durable, disaster resilient and low cost
houses, which are acceptable to the local community, through
lectures, demonstrations and hands-on exercises.

The training programme was inaugurated by Ms. Nikita
Khandelwal, IAS, Joint Magistrate, Roorkee.

During her Inaugural Address, Ms. Nikita Khandelwal
emphasized on the application of innovative technologies in
construction of low cost housing and disaster resilient houses
that are being provided to the society under the different
government schemes. She appreciated the efforts of CSIR-
CBRI, Roorkee in providing technical support for development
of sustainable built environment across the country.

In his Presidential Address, Dr. N. Gopalakrishnan, Director,
CSIR-CBRI, Roorkee informed that the Institute is involved in
providing better low cost housing technologies to the
community and these technologies need to be implemented at
the grass root levels properly. He said that this can be achieved
by enhancing the knowledge and skills of implementing
authorities through providing training/demonstration/skill
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developmental activities to the field level functionaries.

The training programme consisted of technical sessions, on
various topics including mainstreaming of disaster risk
reduction; innovative technologies for rural housing;
foundation, building designs/components/services; new
building materials and field demonstration of the products,
followed by a field visit for demonstration of building
technologies implemented at different locations.
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The concluding session was graced by Mr. Savin Bansal, IAS,
Additional Secretary, Department of Disaster Management &
Rehabilitation, Dehradun as Chief Guest.

In his address, Mr. Savin Bansal expressed that interaction with
technology inventor and field level implementer is very much
demanded for the construction of low cost housing that are

durable and acceptable by the community. He appreciated the
technical support of CSIR-CBRI, Roorkee on capacity building
and implementation of innovative housing technologies for
providing disaster resilient houses to the community.

Dr. N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee assured
to provide all the technical support needed for the
implementation of Biju Pucca/PMAY-G houses that are being
constructed across the state of Odisha.

Dr. R. Dharmaraju, Senior Principal Scientist & Training
Coordinator apprised about the various activities organized
during the training programme.

During the session, the programme received feedback from the
participants. The participants expressed that the latest
knowledge and innovations learnt during the programme would
help them in construction of durable, low cost and disaster
resistant houses under the housing scheme of Odisha.

The session concluded with the distribution of certificates to the
participants. Shri S.K. Negi, Senior Principal Scientist proposed
a vote of thanks. The programme was attended by 35 engineers
of Panchayati Raj Department of Odisha Government.

Republic Day

The Republic Day of the Nation was celebrated with a deep sense of patriotism combined with gaiety on January 26, 2018 at CSIR-
Central Building Research Institute, Roorkee main lawns. Dr. N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee hoisted the
National Flag, addressed the gathering and took the salute of the March Past performed by the guards. The school children from Bal
Vidya Mandir and CBRI Junior High School presented various cultural programmes on patriotic themes.

Training Programme on Engineering Simulations

A three-day training programme on Engineering Simulations:
CFD & FEM was organized at CSIR-Central Building Research
Institute, Roorkee during January 31,2018 - February 02,2018
to equip scientists and students of CSIR-CBRI, Roorkee with the
knowledge of FEM/CFD.

Dr. N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee
inaugurated the course and enriched participants on the
importance of FEM and CFD and correct usage of such powerful
codes. The programme was conducted by Dr. Shorab Jain,
Principal Scientist of the Institute and Shri Aaron Ashwin
Murugan and Shri Niraj Paliwal from Entuple Technologies,
Partner of ANSYSS India Ltd.

Current day Engineering problems require high-level computer
simulation of fluid flows, structure-mechanical systems, thermal
and chemical processes in complex systems. Using well-
established engineering tools, such as the Finite-Element-
Method (FEM/FEA) or Computational Fluid Dynamics (CFD),
it is possible to have meaningful, descriptive insights into the

problem e.g. into the flow field or temperature distributions
within your equipment, the stress condition, vibration
behaviour or life span of your component. This detailed three-
dimensional, realistic information allows functional and
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efficient design and target-oriented dimensioning of
components.

The course content include fundamental concepts and tools
used in an integrated fashion for carrying out FEM and CFD
simulations using a powerful tool from ANSYS, Inc. i.e. Fluid
dynamics simulations using ANSYS Fluent and Structural
mechanics simulations using ANSYS Mechanical. The course
was problem-based wherein participants learnt through hands-
on experience. The participants were enlightened on the
concepts of finite-element analysis and computational fluid
dynamics and made to practice using a common solution
approach to problems involving different physics: structural
mechanics, fluid dynamics and heat transfer.

The programme concluded with the distribution of certificates
to the participants by Dr. N. Gopalakrishnan, Director, CSIR-
CBRI, Roorkee. The training programme was attended by 35
participants that included scientists, technical officers, project
assistants, students of AcSIR and trainee students.

CSIR-CBRI Foundation Day

CSIR- Central Building Research Institute, Roorkee celebrated
its 72" Foundation Day on February 10, 2018. Prof. N.
Raghavan, Professor of Practice, IIT Chennai & Chairman,
Research Council, CSIR-CBRI Roorkee graced the occasion as
Chief Guest and Mr. Kamal Kishore, Member, National
Disaster Management Authority, New Delhi as the Guest of
Honor. Dr. N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee
presided over the function.

In his Presidential Address, Dr. N. Gopalakrishnan expressed
his gratitude and best wishes to everyone who has directly or
indirectly made a contribution in this glorious journey of the
Institute. He said that even though the Institute faced a great
deal of difficulties but it has risen upto the challenge through its
resilience and dedication. He assured that the Institute will
continue to serve the nation by carrying out R&D in all aspects
ofhousing and assisting the building industry.

Addressing the gathering, Prof. N. Raghavan, Chairman, RC
said that CSIR-Central Building Research Institute, Roorkee is
the crown jewel of civil engineering and has made
unprecedented contributions for the growth and development of
the nation. He encouraged the scientists and staff of the Institute
to build sustainable, safe, cost-effective and durable cutting
edge building techniques. He appealed to the scientists to be
prepared for the upcoming challenges through discipline and
self-inspection.

Mr. Kamal Kishore in his address complimented CSIR-CBRI,
Roorkee for making its mark on the whole world through its
achievements. He said that the fingerprint of CSIR-CBRI,
Roorkee can be found across the globe as they take inspiration
from the R&D works of the Institute like reconstruction of
villages after Uttarkashi earthquake by building Kedar Kutir,

fire protection measures for Salar Jung museum etc. He
encouraged the Institute to transit from pilot projects to large
scale projects, engage with the industry and make them reach
the general public.

The Institute was open for the students of the schools and
colleges of Roorkee and the public at large. The students of
Kendriya Vidyalya No. 1 and Kendriya Vidyalya No. 2
participated in the Science Exhibition under the “Jigyasa-Quest
for Curiosity” student scientist connect programme organized
in the supervision of Dr. Atul Kumar Agarwal, Senior Principal
Scientist & Coordinator Jigyasa Programme. Students from
Kendriya Vidyalya No. 1, Ravi and Kamal presented “Stress
Monitoring in Students App” and “Survivors Wheels”’; Amogh
Chabhal presented a model on “Natural Resources”; Simran and
Harsh demonstrated “Ecosan Toilets” and “Utilization of
Biodegradable Waste from Train Toilets”; and students from
Kendriya Vidyalaya No. 2 Ismiti Bisht and Prachi Kashyap
displayed their model on “Resource Management”; Abhishek,
Akash and Ankit demonstrated a model of “Air Filter”’; Sachin
Bisht and Ravish presented a model on “Fire Disaster
Management”; Upwan Pundir and Vibha Chauhan
demonstrated a model on “Water Body Conservation and Waste
Management”. The latest edition of CSIR-CBRI publications
i.e. quarterly bilingual “CBRI Newsletter Bhawnika” and
“Nirmanika” were also released on the occasion. The
Exhibition also displayed the technical achievements of the
Institute through the display of the Institute Publications
including the Institute's Technical Brochures, Building
Research Notes, Annual Reports, and Newsletters etc.

On this occasion the Diamond Jubilee Director's Award for Best
Research Paper of Rs. 15,000/- and a citation was awarded
L T
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jointly to Dr. Anindhya Pain, Mr. V.S. Ramakrishna and Dr. S.
Sarkar for the paper titled “Seismic Transition Failure Analysis
of MSW Landfill using Pseudo-Dynamic Approach” and Dr.
L.P. Singh, Mr. W. Zhu and Ms. Usha Sharma for the paper titled
“Quantification and Characterization of C-S-H in Silica
incorporated Cementitious System”.

The Diamond Jubilee Director's Award for Development of
Best Technology which has Maximum Impact on the Society of
Rs. 10,000/- and a citation for each technology was awarded to
four technologies- “Design of High Draught Brick Kiln” by Mr.
E.S. Heera Lal, Dr. A.K. Minocha, Mr. S. Maiti, Dr. Neeraj Jain
and Mr. Vivek Sood; “Building Products using Kota Stone” by
Dr. Rajni Lakhani and Mr. Rajesh Kumar; “Boring Machine for
making Horizontal Bores under the Ground” by Dr. S.K.
Panigrahi, Mr. Narendra Kumar, Mr. R.S. Bisht and Mr. Sameer;

e

category of 50+ and at International level in the age category of
61-72 respectively. A Samman Patra and a cash award of Rs.
3000/- was awarded to Mr. Raj Singh, Security Guard in
recognition of his sincere and extra vigilance in performing his
duties in the year 2017-2018.

A Debate competition was organized under the supervision of
Mr. Aman Kumar on the topic “Social Media-A Boon or a
Curse” in which Mr. Arpan Maheshwari stood first, Mr. Sushil
Kumar stood second and Mr. Saksham Bhardwaj received the
third prize. An Essay Writing Competition on the topic “Women
Empowerment: Key to National Development” was organized
wherein Dr. Atul Kumar Agarwal stood first, Mr. Ashish
Kharkwal second and Dr. Rajni Lakhani received the third
prize.

and “Technology for Coal Ash Utilization through Geopolymer
Concrete for In-Situ Construction” by Ms. G. Ishwarya, Ms.
Humaira Athar, Mr. Rakesh Paswan, Md. Reyazur Rehman, Mr.
Jeeshan Khan, Mr. S.K. Singh and Ms. Sandhya Deshwal.

Mr. V.P.S. Rawat, Security Officer and Mr. Sudhir Sharma, Ex-
Technical Officer were awarded a Samman Patra and a Trophy
in recognition of Excellence in sports at State level in the age

»v

Dr. A.K. Minocha, Chief Scientist conducted the proceedings
and presented the formal introduction of the Chief Guest. Dr.
Suvir Singh, Chief Scientist presented the formal introduction
ofthe Guest of Honor and proposed a vote of thanks.

The students of various schools, superannuated staff of CSIR-
CBRI, Roorkee and all the staff members of the Institute also
witnessed the occasion besides other dignitaries.
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Training Programme on Multi Hazard Resistant Housing and Habitat

On the request of Department of Disaster Management &
Rehabilitation, Dehradun, one-week training programme on
Multi Hazard Resistant Housing & Habitat was organized
during February 19-23, 2018 at CSIR-Central Building
Research Institute, Roorkee for the engineers of Uttarakhand
Government. The programme aimed to impart technical
training under disaster resilient planning, design and
construction, and on the best practices in planning, design,
construction and maintenance of multi-hazard resistant
housing.

The training programme was inaugurated by Dr. A.K. Minocha,
Chief Scientist, CSIR-CBRI, Roorkee. He emphasized on the
incorporation of multi-hazard resistant construction
technologies, in construction of low cost housing scheme for
building disaster resilient houses across the country, with the
involvement of CSIR-CBRI, Roorkee for providing technical
support in the development of sustainable built environment.
He also said that this can be achieved by enhancing the
knowledge and skills of implementing authorities through
providing training/demonstration/skill developmental
activities to the field level functionaries.

The different technical sessions, on various topics including
mainstreaming of disaster risk reduction; innovative
technologies for rural housing; foundation, building
designs/components/services; new building materials and field
demonstration of the products were covered during the
programme.

The concluding session was chaired by Dr. N. Gopalakrishnan,
Director, CSIR-CBRI, Roorkee. During this session, training
coordinator Shri S.K. Negi, Senior Principal Scientist and Dr.
Ajay Chourasia, Principal Scientist apprised about the five days
activities of the training programme, followed by the feedback
from the participants. The participants expressed that the latest
knowledge and innovations learnt during the programme would
help them in their individual fields.

The session was concluded with the distribution of certificates
to the participants by Dr. N. Gopalakrishnan, Director, CSIR-
CBRI, Roorkee followed by vote of thanks proposed by Dr. R.
Dharmaraju, Senior Principal Scientist. The programme was
attended by 38 engineers of various departments of
Uttarakhand Government.

A one-day International Workshop on Innovations in Safe and
Sustainable Infrastructure was jointly organized by IC-
IMPACTS HQP Network, Canada and CSIR-Central Building
Research Institute, Roorkee, India on February 26, 2018. The
primary aim of this workshop was to bring together scientific
community and HQPs to exchange new advances and ideas to
address safe and sustainable infrastructures.

Our evolving society is in dire need of emerging and futuristic
technologies to overcome various challenges with respect to
infrastructures. Real-world experiences have been consistently
showing that emerging technologies can address our
challenges. Providing such robust and sustainable
technological developments can prevent hazards such as, but
not limited to, infrastructure damages, monitoring of structures
to prevent it from hazards, smart materials to achieve the
desired properties which will be economic and reusable and so
forth.

Distinguished speakers from related universities and research
laboratories were invited to throw light on corresponding
challenges. In addition, engineers and students can benefit from
hands-on training and demonstration sessions on advanced
smart technologies.

Dr. A.K. Minocha, Chief Scientist inaugurated the workshop
and gave his lecture on Demolition Wastes. Dr. Suvir Singh,

12

Chief Scientist gave a presentation on Fire Behavior on Concrete
Structures. Professors from IIT Roorkee and Concordia
University presented their research topics during the workshop.
The workshop was successful in creating a unique opportunity
through communicating and networking with entrepreneurial
researchers, scientists and state-of-the-art industrial
innovations.

The workshop was attended by Professors, Scientists and
students from national and international level. There were total
40 participants in the workshop and 3 delegates from Canada
through Skype.
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National Science Day

CSIR-Central Building Research Institute, Roorkee celebrated
the National Science Day on February 28, 2018. Prof. Raj
Hirwani, Former Head and Technical Advisor, CSIR Unit for
Research and Development of Information Products (CSIR-
URDIP), Pune graced the occasion as the Chief Guest and Prof.
Anjan Sil, Head, Department of Metallurgical and Materials
Engineering, IIT, Roorkee was the Guest of Honor. Dr. N.
Gopalakrishnan, Director, CSIR-CBRI, Roorkee presided over
the function.

Prof. Raj Hirwani presented a lecture on Patent Information for
Research and Business Development, and apprised about
patents, patent citing analysis, patent mapping etc. Explaining
the importance of patents, he said that patinformatics opens new
areas of research and play a crucial role in determining the
Institute's core strength, structure, capacity, mergers and
acquisitions, investment risk, human resources management
etc. He also gave details on the services offered by URDIP to
CSIR, nation's start-up companies, other institutions and
companies in the domestic and foreign corporate world.
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Prof. Anjan Sil presented a lecture on Energy Storage Materials
for Sustainable Future and talked about green energy, lithium
ion batteries and their miniaturization, electronic vehicles,
polymer based materials, energy storage devices,
nanotechnology, carbon nanotubes etc. He also discussed the
research being carried on in the advanced areas of sustainable
lithium alternates, new cost effective techniques, reuse of
lithium extracts etc.

In his Presidential Address, Dr. N. Gopalakrishnan, Director,
discussed the contributions and achievements of CSIR-CBRI,
Roorkee.

Dr. S. Sarkar, Senior Principal Scientist conducted the
programme and presented the formal introduction of the Chief
Guest. Dr. S.R. Karade, Senior Principal Scientist presented the
formal introduction of the Guest of Honor and Dr. B. S. Rawat,
Principal Scientist presented a vote of thanks.

International Women's Day

International Women's Day was celebrated on March 9, 2018, at
Ravindra Nath Tagore Auditorium, CSIR-Central Building
Research Institute, Roorkee with the theme “Time is now: Rural
& Urban Activists transforming Women's Lives” to draw
inspiration from the vibrant life of the women activists whose
passion and commitment have won women's rights over the
generations. Mrs. Hema Raghvan graced the occasion as the
Chief Guest and Mrs. Charu Chaturvedi as the Guest of Honor.
Mrs. Jaishree Gopalakrishnan, Patron, CSIR-CBRI Ladies Club
presided over the function.

Expressing her views, Mrs. Hema Raghvan said that we need to
take inspiration from the remarkable women activists all over
the world, who have bravely spoken out to gain access to justice,
advocated for legal reform, stood up for their custodial

rights and taken to the streets to turn protests into broader-
based movements for women's rights, to show everyone
that when women support one another, they can overcome any
stigma.

Mrs. Charu Chaturvedi said that it is our responsibility to speak
with one voice for equal opportunity and accountability to all
genders, from grass root networks to government leadership.
We need to put an end to the impunity and the silent suffering of
women in rural and urban areas, including women domestic
workers, and empower the oppressed women of the society, by
awakening them to their basic rights.

Mrs. Jaishree Gopalakrishnan said that a healthy society is one
that provides equal power to a wide mix of voices, debates and
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learns from the varied threads of experience and perspectives,
for every decision-making. If the voices of the women are
missing, then there is an important gap in the fabric of society, as
these quietened voices count in millions. We need to empower
these voices to rise in strength and solidarity to set things right.

Dr. N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee graced
the occasion, while expressing his thoughts on women
empowerment, he said that the culture of gender-based poverty,
abuse and exploitation has to come to an end for a new
generation of equality to be born. Dr. Purnima Parida, Senior
Principal Scientist welcomed the dignitaries and the guests. Mrs.
Rashmi Rathore, Section Officer expressed her views on the
challenges faced by the women at work place.

Dr. Abha Mittal, Senior Principal Scientist said that we need to
recognize the tireless work of activists who have been central to
the global movements for gender equality by highlighting the
complexities of the challenges facing women and influencing
policies. We must continue to rally and inspire diverse groups of
people to support and shape the agenda of gender equality, so
that the young minds learn to value and respect women.

All the women staff of CSIR-CBRI, Roorkee, members of the
CSIR-CBRI Ladies Club and others participated in the
programme and voiced their opinions.
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STAFF NEWS/ hifHer U

Promotion ggr=fa
Sh. Mukesh Kumar M.T.S. to Asst. 12.03.2018 3l &3 FAR THAITE. | HETD 12.03.2018
(S&P) Gr. III "SR Td 3HY) Ts 11
1S ..
Superannuation Jftraffar wx dartgha
Sh. Amar Singh Senior Technician (1) 31.01.2018 3 aR Rig RS THARET (1) 31.01.2018
Smt. Sunita Asstt. (G) Gr. 1 31.01.2018 RIS wEEs () U 1 31.01.2018
Dr. B.M. Suman Principal Technical Officer ~ 28.02.2018 <f. g, g EEIGESCEICARS AR 28.02.2018
Sh.R.C. Saxena Senior Hindi Officer 31.03.2018 A ARG T TR fEal ey 31.03.2018
AT
wmiqa, / Editor
BT, AT AN JUATA/Dr Atul Kumar Agarwal
Fy 1 =
TR g 3)377%7 / Senior Principal Scientist
75 Dyens
s rﬁﬁm uw{? 7%’@? STERT ?@r qE GA/For further details, please contact: S magggzg!mnﬁ, sl
VAL DN RSSO

ﬁlﬁ'&'ﬁﬁ/ Director

HCFAEHT-Bagler oI 3TqeraTeT Hedra / CSIR-Central Building Research Institute

TIHI-247 667 (ITUGUS) 7T / Roorkee-247 667 (Uttarakhand) India
TRAIFT/Phone: 01332-272243; e/ Fax: 01332-272543, 272272

?—'ﬁ'ﬁ/E-mail: director@cbrimail.com; W/Website: www.cbri.res.in
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