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Research in Progress/ eeerrer ot

Development of Bamboo Composites Structural/
Semi Structural Elements for Building Applications

Introduction

Bamboo has huge potential as a building material.
However, it has not been fully explored yet and remained
under utilized due to poor market linkages and lack of
technology applications for manufacture of value-added
products. Therefore, it is important to upgrade the
bamboo economy by bamboo product development,
poverty alleviation and bamboo based handicrafts and
industrial development. This aim can be met by
developing bamboo composites and assisting the
industries to apply modern technology for producing
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globally acceptable new generation bamboo products for building

applications. The purpose is to provide environmentally sound

construction material alternatives and to develop rural bamboo

processing industry to increase the income of rural people.

Novelty/uniqueness

» High performance bamboo composite suitable for structural and
semi structural applications.

» Cost comparable with the existing products and easily affordable
to mankind.

» Improved and balance level of specific properties (mechanical,
thermal, flammability and weatherability

Societal impact

The developed bamboo composite will provide an environmentally

sound construction alternative to the conventional construction

materials and also develop rural bamboo processing industry to

increase income of rural people. In addition, it will also promote

environmental conservation and fulfill the need of wood-based
resource shortage

Progress Highlights/ Significant Achievements

e The physico-mechanical properties of bamboo are being
evaluated using methods given in IS 6874:2008.

e The compression and tensile testing of specimens is under
progress (Fig. 1).

e  The bamboo fibres were first treated for ligno-cellulosic compound for
better bonding with polymer matrix according to TAPPI Standard
T212. (Fig. 2).

e  The results of FTIR are shown in the Fig. 3. Changes in peaks were
observed as we increased the concentration of NaOH. The carbonyl
peak indicates the presence of C=0 stretching of the acetyl groups of
hemicellulose.

e  Further optimisation for removal of lignocellulosic compounds from
bamboo fibers is in progress.

{3} Tensile srength test specioens (b} Compression stremgth fst blocks
Fig. 1: Tensile and compression test speciinens
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Fig. 3: FTIR specira of treated and unireated bamboo fibers

- Dr. S. R. Karade, Dr. Hemlata, Rakesh Paswan and others (MLP -0109)

Training Programme on Multi-Hazard Resistant Housing and Habitat

Department of Disaster Management & Rehabilitation, Govt.
of Uttarakhand entered into an agreement with CSIR-CBRI,
Roorkee to provide monthly technical skill training to the
engineers of different departments on the 'Multi-Hazard
Resistant Housing and Habitat' for the year 2019-20. A Five-
Day Skill Training Programme was organized during April 22-
26, 2019 at CSIR-CBRI, Roorkee under the CSIR Integrated
Skill Initiative. The programme aimed to enhance knowledge
and skills on planning and designing, construction techniques,
quality control and construction of buildings |

and to mitigate the risk in existing buildings
by the field level machineries

The programme was inaugurated by Dr. N.
Gopalakrishnan, Director, CSIR-CBRI,
Roorkee. While addressing the participants,
he expressed the importance of construction
of disaster resistant houses and mitigation of
disaster risks in Uttarakhand. He mentioned
that CSIR-CBRI, Roorkee is always ready to
provide the technical support on building

science needed by local administration for the development of
sustainable built environment. Ar. S.K. Negi, Chief Scientist &
Programme Coordinator, welcomed everyone and briefed
about the programme. Er. Ashish Pippal proposed a vote of
thanks.

During the technical sessions, Lectures on earthquake resistant
design & construction, building failure, codal provisions,
interventions on design of low cost housing, fire safety in
buildings, disaster management, flood risk mitigation,
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landslide control measures, quality assurance in building
construction, housing & habitat planning, building bye-laws
etc. were delivered by Dr. Ajay Chourasia, Ar. S.K. Negi, Dr. R.
Dharmaraju, Dr. Suvir Singh, Prof. R.K. Jain, Dr. S. Sarkar, Er.
H.K. Jain, Er. Ashish Pippal and others. Participants visited the
various laboratories of the Institute and Building Construction
Demonstration Park to witness the field implementation of
building technologies.

The Valedictory Session concluded with the distribution of
certificates to the participants. Dr. R. Dharmaraju, Senior
Principal Scientist proposed a vote of thanks. About 39
Engineers from different departments of Uttarakhand Govt.
consisting superintending engineers, executive engineers,
assistant engineers and junior engineers, attended the
programme.

Swachhta Pakhwada

CSIR-Central Building Research Institute, Roorkee observed
Swachhta Pakhwada during May 01-15, 2019. Dr. N.
Gopalakrishnan, Director, CSIR-CBRI, Roorkee inaugurated
the Pakhwada by administrating the “Swachhta Shapath”
wherein the employees pledged to donate at least 100 hours per
year i.e. 2 hours per week of their time and energy to keep their
families, villages, societies and surroundings clean for an
overall development of the country. Under “Swachh
Paryavaran”, Dr. N. Gopalakrishnan and the employees planted
trees around the Institute premises to promote a clean and
healthy environment. Message of Cleanliness was spread
through e-mails, notice boards, banners, digital displays etc.
under “Swachhta Jagrukta”.

Extensive cleaning of the Institute premises, laboratories,
colony, hostel, roads, dustbins, grounds, shopping complex,
park etc. was carried out under “Swachh Parisar”. The Group
Leaders supervised the cleaning & inspection of their
respective division/group under “Swachh Anubhag”. The
canteen and mess were inspected under “Swachh Ahaar” and
emphasis was given on the practice of nutritious diet, plastic
restriction and use of dustbin etc.“Swachh Neer” was carried
out for cleaning and repairs of all the water installations, water
filters, faucets, tanks, leaking pipes etc. “Swachh Prasadhan”
encompassed the cleaning of all the toilets, sewer lines and
drainage systems of the Institute.

Several awareness and interactive activities, as a part of
“Swachh Bhawishya” and “Swachh Pratispardha”, were
carried out for the students to educate them on the importance of
cleanliness, under the aegis of JIGYASA: Student-Scientist
Connect Programme. CSIR-CBRI scientists and experts visited
the schools of Roorkee and encouraged the students to adopt

clean conduct in daily activities. The students pledged to keep
their home, locality, town, and school clean for a Swachh
Bharat.

Dr Atul Kumar Agarwal presented several lectures to the
students at different schools on the focal theme of cleanliness
including “Stay Clean, Stay Healthy: Strengthen the
Foundation of India”, “JIGYASA: How can India Become a
Zero Waste Country” and “JIGYASA: Value-Added Products
from Waste”. He also informed them about the R&D work by
CSIR & CBRI in the area of waste management. A Slogan &
Essay Writing Competition was also organized for the students
on the topic “Swachh Bharat” at CBRI Junior High School. A
total of about 2350 students of SSDPC Girls' Inter College, Arya
Kanya Pathshala Inter College and CBRI Junior High School
along with their respective Principals and teachers participated
in the various programmes.

National Technology Day

CSIR-Central Building Research Institute, Roorkee
celebrated the National Technology Day on May 14,2019
with great zeal and enthusiasm. Shri V. Suresh, Chairman,
Indian Green Building Council (IGBC) & Former Chief
Managing Director, HUDCO graced the occasion as
Chief Guest and Dr. Gopal Rai, CEO, Dhirendra Group of
Companies, Mumbai as Guest of Honour. Dr. N.

Gopalakrishnan, Director, CSIR-CBRI, Roorkee presided
over the function. The programme inaugurated with
lightening of the lamps.

To fulfil the goals of “Housing for All”, the nation is
upgrading its construction ecosystem by incorporating
innovative and advanced proven construction
technologies from across the globe through lighthouse
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projects under the Global Housing
Technology Challenge India, while
presenting a lecture on “Building the
Nation — with Sustainable
Appropriate Technologies”, Shri V.
Suresh said. He appreciated the
efforts and contributions of CSIR-
CBRI, Roorkee for the same.

Dr. Gopal Rai shared his experiences "
on retrofitting in the construction M ;
sector and apprised that increasing the life span of an
older structure and reenergizing them with the help of
latest technology is a very challenging and satisfying
task.

In his Presidential Address, Dr. N. Gopalakrishnan
encouraged the gathering and conveyed the glorious
history of National Technology Day. He assured

everyone that CSIR-CBRI, Roorkee will work with a
renewed enthusiasm in its mission to develop advanced
technologies in the interest of the nation.

On the occasion, two CSIR-CBRI technologies—
“NANO-SILICA”, developed to improve the quality of
cement/concrete using nanotechnology and “NANO-
LIME”, developed for the purpose of conservation and
repair of Heritage Structures — were transferred to

- 1
i (1

M/s POYSHA Nanotech LLP for
commercialization at industrial level.
«: The technologies were developed by

. team of scientists led by Dr. L.P. Singh,
Principal Scientist, CSIR-CBRI,
Roorkee.

Under the aegis of Jigyasa : Student-
Scientist Connect Programme and
supervision of Dr. Atul Kumar
Agarwal, Senior Principal Scientist &
Jigyasa Programme Coordinator, students from Kendriya
Vidyalaya No. 1, Roorkee participated in the programme
along with their faculty and interacted with the
dignitaries.

The latest edition of the Institute's Annual Hindi
Publication “Nirmanika” was also released on the
occasion. The dignitaries visited the CBRI Construction

Technology Park and reviewed the technologies
developed by the Institute.

Dr. Suvir Singh, Chief Scientist, conducted the
programme and presented a formal introduction of Chief
Guest. Dr. Atul Kumar Agarwal presented a formal
introduction of Guest of Honour and proposed a vote of
thanks.

o

Training Programme on Multi-Hazard Resistant Housing and Habitat

A Five-Day Skill Training Programme for the Engineers of
Uttarakhand on 'Multi-Hazard Resistant Housing and Habitat'
was conducted under the CSIR Integrated Skill Initiative with
the financial support of Department of Disaster Management &
Rehabilitation, Govt. of Uttarakhand during May 20-24,2019 at
CSIR-CBRI, Roorkee. The course aimed at enhancing
knowledge and skills on planning and designing, construction
techniques, quality control and construction of buildings to
mitigate the risk in existing buildings by field level machineries.

Dr. Suvir Singh, Chief Scientist, CSIR-CBRI, Roorkee
inaugurated the programme and expressed the need for the
development of skilled manpower in the government sector to
guide the construction industry to build the disaster resilient
houses to cope the damages to the built environment.
He mentioned that CSIR-CBRI, Roorkee is always in
the forefront to provide technical support to field functionaries
for development of sustainable built environment.
Dr. R. Dharmaraju, Senior Principal Scientist & Programme
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Coordinator welcomed everyone and briefed about the
programme.

During the technical sessions, participants were made to
understand the latest technologies on
different aspects of multi-hazard resistant
construction practices and were given
field demonstration. Participants visited
the various laboratories to learn the
practical/field aspects of the construction

Q.
£
systems.
During the concluding session, Dr. N.
Gopalakrishnan, Director, CSIR-CBRI, ‘
Roorkee addressed the participants and

5
.

stressed on requirement of skill training and its applicability in
the ongoing construction practices to build disaster resistant
houses in the hilly terrain. Dr. R. Dharmaraju apprised about
the various technical sessions conducted
_— during the programme and Er. Ashish
= Pippal, proposed a vote of thanks. The
gy session concluded with the distribution
of certificates to the participants. The
programme was attended by 23
Engineers from different departments of
Uttarakhand Govt. consisting of
assistant engineers, additional assistant
A '5' engineers and Junior engineers.

Training Programme on Earthquake Resistant Construction Practices

On the request of State Disaster Management Authority & State
Centre for Climate Change, Himachal Pradesh, CSIR-CBRI
conducted Five Days Skill Training Programme on
“Earthquake Resistant Construction Practices” for about 47
academic professionals of different colleges as Master Trainers
in two batches during June 10-21, 2019 at its premises. This
skill-training programme is particularly aimed to enhancing
knowledge and skills on planning and designing, construction
techniques, quality control and mitigates the earthquake risk in
existing buildings. Further these trained Master Trainers will
import the training to the masons of the state for the
construction of earthquake resistant houses. Dr. S.S.
Randhawa, Principal Scientific Officer, HIMCOSTE was
present as a Special Guest during the first inaugural training
programme. During his Inaugural Address, Dr. Suvir Singh,
Chief Scientist expressed the importance of construction of
earthquake resistant houses and mitigation of disaster risks in
Himachal Pradesh with the involvement of CSIR-CBRI,
Roorkee for providing technical support on building science
needed by local administration for the development of
sustainable built environment. Dr. S.S. Randhawa apprised
about the plans of Himachal Pradesh Govt. for the construction
of disaster resistant houses by developing skilled manpower at

different levels.

Dr. R. Dharmaraju, Senior Principal Scientist & Course
Coordinator welcomed the Chief Guest and participants, and
briefed about the skill training activities and background of the
programme. Er. Ashish Pippal, Scientist proposed a vote of
thanks. Ar. S.K. Negi, Dr. S. Sarkar, and scientific staff of CSIR-
CBRI were also present during the function. CSIR-CBRI
scientists provided the different technical inputs on earthquake
resistant construction practices, field demonstration on
different building components on walling and roofing systems
to the participants.

During the concluding session, Dr. R. Dharmaraju apprised
about the technical sessions and field demonstration conducted
during the training programme. Addressing the participants, Dr.
N. Gopalakrishnan, Director CSIR-CBRI, Roorkee said that
loss of life and building collapses due to natural disaster can be
minimized by adopting latest innovative building technologies
available and the same needs to be widely disseminated to the
common public for the construction of disaster resistant house.
The session concluded with the distribution of certificates to the
participants. Er. Ashish Pippal, Scientist proposed a vote of
thanks.

World Environment Day

CSIR-Central Building Research Institute, Roorkee along with
The Institution of Engineers (India), Roorkee Local Chapter
celebrated the World Environment Day on June 12, 2019. The
programme aimed to create awareness on the importance of
preserving our biodiversity, acknowledge the global
environmental problems and discuss ways to take corrective
action.

Dr. Balasubramaniam Kanda Swamy, Managing Director,
Concrete Quality Concepts Private Limited & Hitesh Concrete

Solutions Pvt. Ltd graced the occasion as Chief Guest and Dr.
Bikas Mohanty, Professor, Chemical Engineering Department,
IIT, Roorkee as Guest of Honour. Dr. N. Gopalakrishnan,
Director CSIR-CBRI, Roorkee presided over the function. The
celebration began with the planting of trees by the dignitaries at
institute lawns as a gesture of harmonious living with nature
followed by lightening of lamps.

Dr. Balasubramaniam Kanda Swamy discussed the possible
causes and solutions for domestic and agricultural air pollution
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in rural areas and role of scientists in developing affordable In his Presidential Address, Dr. N Gopalakrishnan informed
technologies for the rural masses. Dr. Bikas Mohanty, discussed that CSIR-CBRI, Roorkee is working in the right direction to
the policies, programmes and investments for g develop environment-friendly building
reduction of vehicle emissions, development .. materials to face these challenges. Shri R S.
of cleaner fuel, energy efficiency from Chimote, Chief Scientist welcomed the

renewable sources etq, to control air pollgtion. i gathering, informed the theme of the year
Dr. Achal Mittal, Chairman, The Institution of “Air Pollution” and presented a formal

Engineers (India), Roorkee Local Chapter, introduction of Chief Guest. Dr. Ashraf

discussed small but effective initiatives at Tsjosil, Elmaorsy Sesrag, The st ot
individual level such as public transport, Engineers (India), Roorkee Local Chapter

composting, organic food, recycling, high- X )
efficiency electronic equipment, etc to presented a formal introduction of Guest of
’ Honour.

improve air quality.

International Dy of Yoga

CSIR-Central Building Research Institute, Roorkee celebrated International Day of
Yoga on June 21, 2019 with the aim to spread awareness on the importance of Yoga for
physical, mental and spiritual well-being and healthy life. Mahamandaleshwar Advaid
Anand Ji conducted the events through yogasan and lecture on “Stress Management
through Yogic Exercise”. Dr. N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee along |
with the staff members participated in meditation and yoga exercises to achieve a calm
mind for a balanced, healthy and long life.

JIGYASA: Student-Scientist Connect Programme

CSIR-Central Building Research Institute, Roorkee Kumar Agarwal, Senior Principal Scientist & Jigyasa

organized various scientific programmes at the Institute and Programme Coordinator, interacted with the students &
at various schools of Roorkee under the JIGYASA: Student- teachers, brainstormed on the various areas of science and
Scientist Connect Programme. CSIR-CBRI team of introduced them to different aspects related to science and
scientists and experts, under the supervision of Dr. Atul technology.

CSIR-CBRI Scientist Motlvated Students

CSIR-CBRI, Roorkee scientists visited the classroom and motivated the
students at Faculty of Engineering Technology, Motherhood University on
April 16,2019. Dr. Atul Kumar Agarwal, presented a lecture on “Scientific
Journey of CSIR-CBRI with emphasis on Building Material from Past to
Future” and informed the students about the advanced building materials
developed by CSIR-CBRI, Roorkee for sustainable infrastructure
development. About 75 students along with their faculty attended the
lecture

4

YBR
Vismit Vigyan Saptah

World Earth Day

CSIR-CBRI, Roorkee celebrated “Vismit Vigyan Saptah —The theme of the day “World Earth Day 2019: Protect Our Species”.
Amazing Science Week” during April 22-26, 2019. The Week He informed the students about CSIR initiatives such as

inaugurated with the observance of World Earth Day 2019, development of a satellite facility- Laboratory for the Conservation
wherein the CSIR-CBRI team celebrated the well-being of Mother of Endangered Species (LaCONES). Discussions were held on
Earth with the students and staff at Children's Senior Academy, sustainable development and climate change. About 475 students

Roorkee. Dr. Atul Kumar Agarwal presented a lecture on the focal

State-Level Scientist-Teacher Interactions
CSIR-CBRI, Roorkee organized a State-Level Scientist-
Teacher Interaction Session for teachers from 23 Kendriya
Vidyalayas of Uttarakhand State to discuss innovative
educational ideas for inculcating a scientific temper in
students. The teachers discussed various challenges faced
and possible solutions for maintaining the balance between
effective interactive learning activities and covering all the
concepts in the syllabus in a limited time-span.

Discussing the various possibilities, Dr. Atul Kumar Agarwal
presented an intriguing lecture on “Inclusion of Humour &
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Fun Facts in Science Education” and encouraged the
teachers to include humorous anecdotes, small funny science
stories, and short live demonstrations etc. as quick tools to
make science learning entertaining and educational for
students.

The teachers visited the Laboratories & Technology Gallery
of the Institute, interacted with scientists/experts and learnt
about various technologies such as bio-concrete blocks,
building blocks from demolition waste, fire retardant

State-Level Student-Scientist Meet

A State-Level Student-Scientist Meet was organized at CSIR-
CBRI, Roorkee with the aim to inculcate scientific temper in
young minds by giving them a glimpse ofa live research-based
learning experience. Dr. Atul Kumar Agarwal presented a
lecture on “Our Scientists-Our Inspiration” to inspire the
students with the life and works of famous scientists of India
including Dr. A.P.J. Abdul Kalam, Sir C.V. Raman, Dr. Shanti
Swarup Bhatnagar etc. The students visited the laboratories,
Rural Technology Park and Technology Gallery of the
Institute, interacted with scientists/experts and learnt about
the latest technologies in the field of Building & Construction
Science.

More than 200 Students from 23 different Kendriya
Vidyalayas of Uttarakhand State i.e. SSB Srinagar,
Gopeshwar, Upper Camp Dehradun, Haldwani Shift I & II,
Ranikhet, Rajgarhi, Gwaldam, Joshimath, OLF Dehradun, ITP

coatings for wood/wood-based products etc.

Teachers from different Kendriya Vidyalayas of Uttarakhand
State including SSB Srinagar, Gopeshwar, Upper Camp
Dehradun, Haldwani Shift I & II, Ranikhet, Rajgarhi,
Gwaldam, Joshimath, OLF Dehradun, IIP Dehradun,
Kausani, ONGC Dehradun, BHEL Haridwar, Rishikesh,
Almora, Bageshwar, NHPC Banbasa, Dharchula,
Pithoragarh, ITBP II Shift & KV No. 1 & 2, Roorkee
participated in the programme.

&

ONGC Dehradun, BHEL Haridwar,
Rishikesh, Almora, Bageshwar, NHPC Banbasa, Dharchula,
Pithoragarh, ITBP II Shift & KV No. 1 & 2, Roorkee
participated in the programme.

Dehradun, Kausani,

World Malaria Day & International Girls in ICT Day

World Malaria Day 2019 & International Girls in ICT Day 2019 was
observed by CSIR-CBRI, Roorkee as a team of scientists and experts
visited Cantonment Board Senior Secondary School, Roorkee. They
encouraged the students to brainstorm and bring their own new ideas,
inputs, reports, surveys etc. to help the scientists develop viable
solutions to counter malaria. Dr. Atul Kumar Agarwal presented a
lecture on “Mosquitoes, Malaria and More” and informed the students
about CSIR initiatives like Arteether drug and progressive research for
drugs to counter malaria blood clotting. Dr. Atul Kumar Agarwal also
presented a talk on “Girls for ICT” and encouraged the girls to develop
new age products for storage, retrieval, manipulation or transmission of
information digitally. About 300 students along with their teachers

participated in the programme.

World Intellectual Property Day

The Vismit Vigyan Saptah concluded with the observance of
World Intellectual Property Day 2019, wherein the CSIR-
CBRI team shared their jewels of scientific knowledge with
the students and staff at Kendriya Vidyalaya No. 1, Roorkee.
Dr Atul Kumar Agarwal presented a lecture on “Building
Material-Past, Present & Future: Scientific Journey of CSIR
and CBRI” and introduced them to CSIR-CBRI technologies
such as wood without tree-rice husk plastic wood and pine
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needle board etc. Dr. Agarwal also introduced the students to
the concept of intellectual property and informed that
generating new knowledge and protecting its IP has been one
of the core missions of CSIR. Consequently, CSIR has been
awarded with National Intellectual Property (IP) Award
2018 in category “Top R&D Institution/Organization for
Patents and Commercialization”. About 100 students along
with their teachers participated in the programme.
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CSIR-CBRI, Roorkee scientists motivated the
students and awarded meritorious students during the
Prayer Meet on April 27, 2019 at Kendriya Vidyalaya
No.1, Roorkee . Dr. Atul Kumar Agarwal presented a
lecture on “Successful Invention: A Series of Failed !
Experiments” and inspired the students with the
stories of struggles behind various successful
inventions and motivated them to work hard and not "
lose hope while facing failure. About 1500 students H“ JE-
and 80 teachers participated in the meet.

Vigyan Se Vlkaas Awareness Programme
Roorkee organized Eﬁ‘lu._-‘_

H - <
1 =

CSIR-CBRI,
“Vigyan Se Vikaas” Awareness
Programme on April 30, 2019. Students
from Punjab visited the Institute
laboratories Rural Park and Technology
Gallery, interacted with the scientists,
and learnt about innovative concepts of
health monitoring and rehabilitation of
the structures, disaster mitigation, fire
safety in buildings, energy efficient
housing, rural housing techniques etc.

Dr. Atul Kumar Agarwal presented a
lecture on “Journey of CSIR & CBRI:
Building Materials from Waste” and
informed the students about the
various waste to wealth technologies
developed by CSIR-CBRI. About 100
students along with their teachers
from Dikshant International School,
Zirakpur & Dikshant Global School,
Zirakpur, Punjab participated in the
programme.

Guidance Programme for KV Tarunotsav Students

CSIR-CBRI, Roorkee organized a Guidance Programme for Tarunotsav Students on & L0 N A SN
April, 30, 2019. About 25 students, awaiting the result of Class X, from Kendriya
Vidyalaya No. 1 and 2, Roorkee visited the Insitiute and discussed career
opportunities in science. Dr. Atul Kumar Agarwal, presented a lecture on “CSIR:
and informed about the endless
possibilities in the field of science including - agriculture, aviation, biotechnology,
chemicals, deep exploration of sea, energy, food, housing etc. As, CSIR is also
working through its 38 laboratories in every field of science, it provides a wide
opportunities to young researchers. The students also visited the laboratories and

Infinite Career Opportunities in Science”

Technology Gallery of the Institute.

=

World Telecommunication and Information Somety Day

CSIR-CBRI, Roorkee celebrated World Telecommunication
and Information Society Day on May 17, 2019 at Sri Sanatan
Dharam Prakash Chand Girls Inter College, Roorkee. Dr. Atul
Kumar Agarwal presented a lecture on “Internet for Intellectual
Development not Destruction” and informed the students about
the importance of ICT in building and construction sector with

software such as computer aided design tools for designing;
simulation software for virtual load testing; building
information modelling tools for creating digital modelling of
the physical and functional features. About 100 students along
with their teachers participated in the programme.

World Metrology Day

CSIR-CBRI, Roorkee celebrated World Metrology Day on
May 20, 2019 at Arya Kanya Pathshala Inter College, Roorkee.
Dr. Atul Kumar Agarwal presented a lecture on “International
System of Units: New Definitions” and informed the students
about the redefinition of the SI base units coming into force on
the 144" anniversary of the Metre Convention. SI base units —
kilogram, ampere, kelvin, and mole will be redefined in terms
of the fundamental constants of physics - Planck constant (h),
the elementary electric charge (e), the Boltzmann constant (k),
and the Avogadro constant (N,) respectively. About 120
students along with their teachers participated in the
programme.
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National Anti Terrorism Day / Irela 3itdedre a1l feaa
CSIR-CBRI, Roorkee observed National Anti Terrorism Day Rejlgst 34y SSh] %l@??
2019 at Children's Senior Academy, Roorkee on May 21, 2019. @ﬁﬂzﬁ% %mﬂﬁ ﬂ_@_;f Z Il‘s; 201?%2?%?[ Ry
The students re-affirmed their faith in non-violence and Ny _3 SEELE
pledged to fight all forms of terrorism and uphold peace, 7rar | faenfSRll 7 YRa @ sifEar SR el @l
lﬁﬂ}lgly, ani underitandingt a&moilgsttu all hu“néat} beings. _Dri URURT WR fIdT IEd §U A1 TR & SATADhaTe Bl ST IR
ul Kumar Agarwal presented a lecture on “Science agains Ry P, : Wiy, T S
Terrorism”, encouraged the students to research, innovate and @ @ A9 SN
develop technologies to Relde] DIdH dR Pl 2Y ofl | ©f 3del BHR FUdle Bl
prevent terrorist activities. " , “3Mdhdre & faoe g vy )’ aram= R
DISGIERION e Goined - : § I gU fA=nieRl 1 rRie gRT Ul enfifear
out on possible research )
areas such as identifying ABRIc El_i{ @ forg aRa fbar o ardaaral
underlying crime patterns Tfafafl @ Abr o1 Gh | T R Se,
and reasons through IIRY YR, I, a1 iR q9 3MfE & MR
machine learning based on f £ ' ' : i)
past crime data, crime _E'RT STRTE 3ﬁ_\r ST i_ |
type, location, date and STHHRY 3 idfifed Fedee 3l BRIl & Ygar
time etc. About 75 PR, M TR STEIM B AR R = Dl
TR | ST 75 fenteat 7 Rietl & Ay BRiwH |
FrHTRICT 67 |

students along with their
teachers participated in
the programme.

PGTs exposed to CSIR/ IITId® Ratdl a SIT1 HITH3 3R

CSIR-CBRI, Roorkee scientists motivated the Chemistry PGTs @Wmﬁ—@@m@ﬁ Wﬂ% ® ﬁﬂﬁ?ﬁr J 14 [T
of 7 Regions attending the In-Service Course at Kendriya 2019 @I DI [JeTed HHiG I, TSl RIS
Vidyalaya No. 2, Roorkee on June 14,2019. E—ﬂﬁﬂ PRI F IfRIRIAT HRa RATaS  Rerdt @
Dr. Atul Kumar Agarwal presented a lecture g~ Eﬁ?ﬂT@H feram | St 3IJel HHR Tt Bl
on “CSIR: Fulfilling the Aspirations of AR BT Wi"ﬁ Call URT hXdT:
Modern India” and informed the teachers ! @W@TS‘GTI’\’ ﬁq?:[ U R 9@
about the glorious history and

achievements of CSIR & CBRI. He also p \ : &
gave detailed information on the Jigyasa . Ta” CATENT L

Programme and encouraged the teachers to E&& - Y s sRisA & Erﬁ 70 ﬁ?ﬂﬁ
have informative, interactive and = e —
entertaining teaching sessions in the
classrooms. About 40 PGTs from 07
different Regions i.e. Agra, Chandigarh,
Dehradun, Delhi, Gurugram, Jabalpur &

buld fdered IR, ASHTE, <EvIg,

ﬁ%ﬁwwaﬁ?amvﬂﬁ‘ra%

Varanasi, along with Shri Arvind Kumar, AT HSAl & T 40 XA fAsm= &
Course Coordinator & Principal Kendriya WIS Rerp qor dud ey
Vidyalaya No. 2, Roorkee attended the PG < S FYHER Td B e A

meet. 3RfIE HAR HISE B |
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