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Research in Progress /ST Wi

Studies on Consolidation & Deformation
Characteristics of Ordinary & Geosynthetic
Encased Stone Column Improved Soft Soil

Objectives

Evaluation of load-settlement and consolidation characteristic
(compression index, recompression index, co-efficient of
vertical consolidation, co-efficient of radial consolidation and
co efficient of compressibility) of ordinary and encased stone
column improved soft soil.

Progress of the Project

Main objective of the present study is to improve the load
carrying capacity of soft soil treated with ordinary and encased
stone columns. In addition, the load sharing between the soil and
stone column was also studied to evaluate the stress
concentration ratio between the surrounding soil and stone
column when subjected to external loading. The effect of stress
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concentration ratio will give the clear guidelines for predicting
load improvement and settlement factors which makes the
treatment method economically beneficial. The details of the
laboratory tests performed are explained as follows:

Model Test

Usually the stone columns are installed in triangular or square
pattern in such a manner that each column influences certain
area of soil, called unit cell. As unit cell is representative of an
area treated with stone columns, it was decided to carry out unit
cell experiments in the present study. The experiments were
carried out to estimate the load carrying capacity of ordinary and
encased stone column installed in soft clay. For this laboratory
investigations, unit cell having inner diameter of 185 mm and
height of 600 mm height was used.

Three stone column having 63 mm, 76 mm and 88 mm diameter
with an area replacement ratio of 11.6 %, 16.9 % and 22.6 %
respectively were selected for evaluating the load carrying
capacity of stone columns and stone column improved soft soil.
The soil used for the study was classified as CL as per IS
classification system. The liquid limit and plastic limit of the
soil are 34.5 % and 23.5 % respectively. The aggregates used to
form the stone columns are angular in nature and size of 2 to 10
mm and having uniform gradation. The stone aggregate in all
the tests was compacted to a dry unit weight of 16.2 kN/m’
corresponding to a relative density of 60% representing field
situation.

Based on the unconfined compression tests on clay samples,
water content of 28 % was selected to meet the required shear
strength of 15 kPa which simulates the soft clay characteristics
in field conditions. The clay was dried for 24 hours and then
pulverized and mixed with required quantity of water and
finally filled in the test tank. The soil was then filled inside the

Fig. 1: View of stone

column and unit cell location of earth pressure cells

Fig. 4: View of complcté_.
load test set-up

Fig. 3: Granular blanket
for load distribution

Fig. 2: View of stone column and

test tank in 5 layers and each layer was properly compacted with
a hammer of 4.5 Kg to achieve a compacted height of 120 mm
with uniform density. After the preparation of clay bed,
installation of stone column was performed. The installation
procedure begins with bore-hole formation, which involves
removal of soil from unit cell by placing a casing pipe having
diameter equal to the stone column diameter. Then the pipe was
pushed vertically inside the prepared clay soil and the soil inside
the tube was removed carefully leaving hole at the centre. Then
the bore hole gets replaced with stone chips filled in stages to
120 mm thickness and compacted to achieve a dry unit weight of
16.18 KN/m’. The completed view of constructed stone column
is shown in Fig. 1. For measuring load distribution mechanism
two earth pressure cells were used. One earth pressure cell was
placed at the centre of stone column and other one at soil
surface. The position of earth pressure cells is shown in Fig. 2.
After placing earth pressure cells, sand cushion having
thickness of 30 mm was placed before staring load tests (Fig. 3).
Then load tests were performed to evaluate the load carrying
capacity of stone columns.

Two types of tests were performed viz. column alone loading
where the stone column get loaded with a plate having diameter
equal to the column diameter and other one is surface loading in
which the entire cell is loaded with a loading plate having
diameter equivalent to that of cell diameter. Typical photograph
showing the details of surface loading is shown in Fig. 4.
Settlement during loading is measured using dial gauges having
0.01 mm accuracy. Fig. 5 shows the surface load test results of
63 mm, 76 mm and 88 mm. At a settlement of 10 mm the
increase in load carrying capacity for the corresponding
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Fig. 5: Load test results for different stone
columns (surface loading)

diameter of stone columns of 63 mm, 76 mm and 88 mm is found
tobe 2, 3.6 and 5.1 times respectively for the untreated clay soil.
Similarly, the increase in ultimate load carrying capacity is
found to be 2, 2.45 and 5.1 times with that of untreated clay soil.
It can be seen that both load carrying capacity and stiffness
increases with increase in diameter of stone columns.

-S. Ganesh Kumar & M. Samanta

Technology Transfer

CNSL based Epoxy Phenolic IPN Coating

CSIR-Central Building Research Institute, Roorkee developed “CNSL based
Epoxy Phenolic IPN Coating” technology for the protection of concrete and steel
reinforcement in concrete was transferred to M/s Berger Paints India Ltd., Berger
House, Kolkata on July 17, 2017 for commercialization. Dr. N. Gopalakrishnan,
Director CSIR-CBRI, Dr. Rajni Lakhani and Shri Rajeev Sharma were present

during the occasion.
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Design of High Draught Brick Kiln

CSIR-Central Building Research Institute, Roorkee developed “Design of High Draught Brick Kiln” technology for efficient firing of
bricks and tiles was transferred to the industry on August 8, 2017 for commercialization. Dr. N. Gopalakrishnan, Director CSIR-CBRI
and Shri Sumit Sehgal, Managing Director, M/s Team Energy Systems, Chandigarh, signed the agreement. Dr. A.K. Minocha, Shri
Suvir Singh, Dr. Atul Kumar Agarwal, Dr. L.P. Singh, Dr. Achal Mittal, Shri Soumitra Maiti etc. were also present during the occasion.

CSIR Platinum Jubilee Capsule Exhibition

To celebrate the 75 years of service of CSIR and its 38
laboratories, CSIR organized capsule exhibitions across the
country. As a part of these celebrations, CSIR-Central Building
Research Institute, Roorkee organized a three-day CSIR
Platinum Jubilee Techno Fest for students, teachers, public and
user agencies at the Institute during August 10-12, 2017. The
exhibition provided an opportunity for the young students,
scientists and the public to come under one roof and witness the
achievements and researches by CSIR.

Various technologies including early warning system for
landslides, paving tiles from industrial wastes, indigenous civil
avionics, critical technologies for LCA, acoustic tests facility
for India's space programme, micro aerial vehicles, high tech
indigenous system for measurement of visibility at airports to
aid pilots, alternate raw materials for wood substitute building
materials, building products from Kota stone waste etc., were
explained through technical charts.

The CSIR Platinum Jubilee Techno Fest was inaugurated by
Dr. S.K. Jain, Director, National Institute of Hydrology,
Roorkee as Chief Guest and Dr. N. Gopalakrishnan, Director,
CSIR-Central Building Research Institute, Roorkee. The Chief
Guest witnessed a huge footfall and most significant and path
breaking technologies developed by the 38 laboratories of
CSIR.

In his presidential address, Dr. N. Gopalakrishnan said that the
Institute is inaugurating these capsule exhibitions with a three-
day CSIR Platinum Jubilee Techno Fest. The aim of the
technical festival is to educate the people especially students
about the various innovations and technologies developed by
CSIR and on the new and emerging areas of science.

The exhibition displayed the research and development works
of CSIR laboratories in every field of science including
acrospace and strategic sector, agriculture and floriculture,
chemicals, petrochemicals and water, ecology and
environment, energy, engineering and infrastructure, food and
nutrition, healthcare, IP and entrepreneurship, nurturing human
resources, leather, materials, minerals and mining etc. and the
technologies developed under CSIR 800.

Shri S.K. Negi, Dr. Atul Kumar Agarwal, Dr. R. Dharamraju
and Shri S.K. Singh, Senior Principal Scientists of the Institute
coordinated the event.

An Industrial Meet was also organized during the event and was
attended by the representatives from the user agencies of
Roorkee and surrounding area. Dr. N. Gopalakrishnan, Director
presided over the meeting. The representatives from the user
agencies and the scientific staff of the Institute shared their
views and discussed on making a stronger bond in the
relationship between industry and research. The representatives
also visited the Techno Fest and got the latest information about
technologies developed by CSIR laboratories.

The visitors also got an opportunity to share their questions,
inquisitions and thoughts through discussions with the
scientific community. Science films featuring CSIR and CBRI
scientific innovations and success stories were also screened.

The exhibition saw huge crowds of general public, researchers,
user agencies and visit from about 6000 students from different
schools and colleges of Roorkee and surrounding areas,
including Methodist Girls Inter College, Swan Public School
Bhagwanpur, Adarsh Bal Niketan, J.P. International School
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Laksar, Delhi Public School, Phonics Group of Institutes, K.L.
Polytechnic, Children's Senior Academy Roorkee and
Manglour, Shivalik Public School, Kendriya Vidyalaya 1,
Kendriya Vidyalaya 2, Shivalik Ganges Public School, Bal
Vidya Mandir, CBRI Junior High School, K.L.D.A.V. Inter
College, College of Engineering Roorkee, Chandra Shekhar
Public School, Arya Kanya Inter College, Scholar's Academy,
New Era Public School Bhagwanpur, Skyward Public School,
Roorkee etc. The exhibition saw wide coverage in National and
electronics media.

CSIR-Central Building Research Institute, Roorkee celebrated the Independence Day with a deep sense of patriotism and gaiety on
August 15, 2017 at the Main Lawns of the Institute. Dr. N. Gopalakrishnan, 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 Vidhya
Mandir and CBRI Junior High School presented various cultural programmes on patriotic themes.

Sadbhavna Diwas
CSIR-Central Building Research Institute, Roorkee observed Sadbhavna Diwas on August 20, 2017 with a view to promote harmony
amongst people of all religion, languages and states and goodwill towards everyone. Dr. N. Gopalakrishnan, Director, CSIR-CBRI
administered Sadbhavna pledge to the staff members of the Institute.

CSIR-CBRI, Roorkee Participated in the “"Rajasthan Start-up Fest”

CSIR-Central Building Research Institute, Roorkee
participated in the “Rajasthan Start-up Fest” on August 17-18,
2017 at UIT Auditorium, Kota. The Hon'ble Chief Minister of
Rajasthan, Smt. Vasundhara Raje inaugurated the Fest. More
than 150 industrialists benefitted from the Fest.

The CSIR-CBRI Team of Dr. Rajni Lakhani, Shri Rajesh
Kumar and Shri Shahnawaz Khan displayed the building
products such as Flooring-cum-Wall Tiles, Paver blocks and
Lightweight Blocks utilizing Kota Stone Waste. The Display

got a positive response from the visitors. The industrialists
visited the display and raised their queries along with valuable
feedbacks. Important dignitaries including Smt. Vasundhara
Raje, Chief Minister of Rajasthan; Shri Surender Pal Singh,
State Minister of Mines; Smt. Aparna Arora, Chairperson,
Rajasthan State Pollution Control Board (RSPCB); Shri Amit
Sharma, RSPCB Regional Officer (Kota) visited and interacted
with the CSIR-CBRI Team.
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Workshop on 'Optimization in Engineering'

CSIR-Central Building Research Institute, Roorkee organized a

workshop on "Optimization in Engineering" on August 25,
2017.

Inaugurating the workshop, Dr. A. K. Minocha, Chief Scientist,
CSIR-CBRI said that optimization is required in every field of
life whether it is engineering or science. Dr. Abha Mittal, Senior
Principal Scientist and Organizing Secretary welcomed and
gave detailed information about the workshop. Dr J.C. Bansal,
Secretary, Soft Computing Research Society, Delhi informed

: V;FGRKSH

the participants about the society. Dr. P.K.S. Chauhan, Principal
Scientist conducted the function.

During the programme, Dr. Abha Mittal presented a lecture on
"Introduction to Optimization and Analytical Techniques", Dr.
Kusum Deep, Professor, IIT, Roorkee, gave lectures on

"Particle Swarm Optimization and its Applications" and
"Genetic Algorithm", Dr J.C. Bansal, South Asian University,
New Delhi presented a lecture on "Swarm Intelligence: An
Intelligent Way of Problem Solving" and Dr. D.P. Kanungo,
Senior Principal Scientist presented a lecture on "ANN and
Fuzzy Logic and its Applications".

Dr. Atul Kumar Agarwal, Senior Principal Scientist guided the
participants through the labs of CSIR-CBRI, and informed them
of the various techniques developed by the Institute through

vibrant models. The workshop concluded by the distribution of
certificates to the participants during the closing ceremony.
About 25 participants from different institutions participated in
the workshop.

IISF 2017: Science Fest, Press Meet and Public Outreach Programme

CSIR-Central Building Research Institute, Roorkee organized a
Public Outreach Programme for school children, college
students, teachers, industry personnel, media and public as a
precursor event of 3" India International Science Festival (IISF-
2017) during September 14-15,2017 at CSIR-CBRI, Roorkee.

Inaugurating the programme, Dr. N. Gopalakrishnan, Director,
CSIR-CBRI, Roorkee welcomed and encouraged the students
to take inspiration from eminent scientists such as Sir C.V.
Raman, Dr. A.P.J. Abdul Kalam and Dr. Meghnad Saha to
achieve science excellence.

Dr. R. K. Goel, Chief Scientist and Scientist-in-Charge, CSIR-
CIMFR Regional Centre, CBRI Campus, Roorkee presented an
interesting lecture on “Tunneling in Rocks™ and informed about
the diverse types of tunnels, challenges and the key safety
features during the process.

Dr. Suvir Singh, Chief Scientist, CSIR-CBRI presented an
informative lecture on “Fire Engineering”. He explained
structure elements responsible for the spread for fire, efficient
fire escape routes and technologies such as fire-resistant glasses
and thermal shock protected column developed for prevention
and confinement of the fire through short video films.
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Dr. Atul Kumar Agarwal, Senior Principal Scientist, informed
that the Ministry of Science and Technology and Ministry of
Earth Sciences in association with VIBHA (Vijnana Bharti) and
National Institute of Ocean Technology (NIOT) are organizing
the 3" India International Science Festival (IISF-2017) with its
theme “Science for New India” during October 13-16, 2017 at
Chennai to showcase Indian science achievements and
innovation for the students, young researchers, and the general
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<

public. He informed that the festival has planned various
activities including Special session on 'Deep Ocean Research',
Science & Technology Ministers Conclave, Sensitizing Youth
to Flagship Programs of Government (SYPOG-Young
Scientist's Conclave), Science Village: 'Parliament to
Panchayat', National Meet on 'Social Organizations and
Institutions', Women Scientist & Entrepreneur's Conclave,
National Science Teachers' Workshop with special focus on
North East, Industry Academia Interaction, Mega Science,
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Technology & Industry Expo, India International Science Film
Festival, Grassroots Innovators' Summit, National Start-up
Summit 2017, Round Table Meet on 'Mass Communication’,
Attempt of Students in Guinness Book of World Records,
National Level Competition - Ideas For 'Bharat Nirman',
Outreach Programme (Open Days), Satellite Seminars and
Cultural Events with the aim to provide focused information on
alarge bracket of areas.

e
The participants visited the labs of CSIR-CBRI, learned about
the Institute technologies and had an interactive session with the
Institute's scientists.

Dr. L.P. Singh, Principal Scientist, CSIR-CBRI, Roorkee
presented introductions of the guests and proposed a vote of
thanks.

The programme was attended to by more than 500 students
along with the faculty members from various schools and
colleges including Kendriya Vidyalya No. 1, Kendriya
g Vidyalya No. 2, Swan Public School,
KLDAYV (PG) College, College of Advanced
Technology, and Phonics Group of
Institutes.

As a prelude to the event, a Press Meet was
organized on September 14, 2017 to apprise
the public about the forthcoming event. Dr.
A.K. Minocha, Chief Scientist chaired the
press meet and Dr. Atul Kumar Agarwal,
Nodal Officer, briefed about the
programme. Press Representatives from
Amar Ujala, Dainik Jagran, Hindustan,
Rashtriya Sahara, Punjab Kesari etc. and
electronic media personnel attended the
meet.
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Hindi Week

Hindi Week was observed at the Institute during September 14-
21,2017 with great zeal and enthusiasm. Dr. Suvir Singh, Chief
Scientist, coordinated the event.

On the occasion, a Hindi Books Exhibition was organized in the
Knowledge Resource Centre (Library) of the Institute under the
supervision of Dr. S.K. Senapati, Library Officer. A reading
session was also organized for the children of CSIR-CBRI

personnel, wherein Dr. S. K. Senapati, Dr. Pradeep Chauhan and
Shri Mehar Singh read interesting abstracts from the children's
literature section.

On September 21, 2017, Shri Vimalkant Sanwalji Dave, Retired
Professor, Department of Geology, IIT Roorkee graced the
valedictory function as Chief Guest and presented a lecture on
“Seeds of Environment in the Ancient Sanskrit Literature”. He

inspired the scientists to write scientific articles in Hindi
language so that it is easily accessible to the general public. He
called upon everyone for the combined responsibility to accept
Hindi as official language of our country for a comprehensive
growth and development.

On this occasion, latest editions of “CSIR-CBRI Tips for Good

Construction Practices” and “CBRI Newsletter Bhavanika”
were alsoreleased.

Shri Suba Singh, Hindi Officer welcomed the gathering and
presented description of the organization's activities and
achievements throughout the year. Dr. Pradeep Chauhan,
Principal Scientist and In charge Official Language
Implementation, introduced the Chief Guest and presented
details of the activities held throughout the week.

said that in ancient Indian literature, there has been a lot of
emphasis on the protection of the environment and it has been
associated with the person's conduct and behaviour. In his
Presidential Address, Dr. N. Gopalakrishnan said that it is our
constitutional duty to do our work in Hindi language and

Winners of various competitions organized during the week
including Hindi noting and drafting, scripting competition,
poetry recitation and extempore were felicitated. Shri Mehar
Singh, Hindi Officer presented a vote of thanks.

CSIR Platinum Jubilee Foundation Day

CSIR Foundation Day was celebrated with great enthusiasm at
CSIR-Central Building Research Institute, Roorkee on
September 26, 2017. Established in 1942, CSIR completes the
75" year of its contributions in the scientific achievements of
India. The yearlong Platinum Jubilee Celebrations at CSIR-

CBRI, Roorkee ended with a grand CSIR Foundation Day

Celebration on September 26,2017.

Dr. Rajiv Kumar Tayal, Executive Director, Indo-US Science
and Technology Forum (IUSSTF), New Delhi graced the
occasion as Chief Guest and Dr. Debanik Roy, Scientist
(Robotics) and Chief Programme Coordinator, Board of
Research in Nuclear Science (BRNS), Department of Atomic
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Energy (DAE), Government of India, Mumbai as Guest of
Honor.

Presenting a talk on "Embracing the Change to Build a Strong
Future", Dr. Rajiv Kumar Tayal explained that only the fittest
i.e., the most adaptive survives and so we need to reinvent and
adapt new dynamics that lasts for the next 75 years. Addressing
the gathering, Dr. Debanik Roy urged the Institute to work
diligently, doing goal-oriented and time-managed research to
bring out pro-people technologies from lab to land. Dr. A. K.
Minocha, read the message of Dr. N. Gopalakrishnan, Director
and congratulated the CSIR family for glorious history and
contributions in the service of the country.

On this occasion, the latest edition of Central Building Research
Institute Annual Report was released. Dr. Suvir Singh, Chief
Scientist presented the formal introduction of the Chief Guest.
Dr. Achal Mittal presented the formal introduction of the Guest
of Honor and the vote of thanks.

As an important part of this day, the laboratories of CSIR-CBRI,

Roorkee were open to the students and the general public giving
everyone the opportunity to become familiar with the R&D
work of the Institute and get the opportunity to interact with the
scientists.

CSIR-CBRI staff members who have completed twenty-five
years' service in CSIR and the scientists and staff of CSIR-
CBRI superannuated during the year, were felicitated on the
occasion. The winners of painting competition and science
quiz, organised for students of classes 6 to 12 in several
categories on assorted topics, were also awarded on the
occasion. Meritorious students getting more than 90% marks in
three science subjects, in the Intermediate Examination, were
awarded with a lump sum cash award of Rs. 3000 /-. The
superannuated staff of the Institute, students from Kendriya
Vidyalaya No. 1, Kendriya Vidyalaya No. 2 and Doon Public
School along with their faculty members also graced the
occasion besides other dignitaries.

Students Develop Scientific Temper under Jigyasa

To extend student's classroom learning with that of a very well-
planned research laboratory based learning through the
prestigious labs of CSIR, Council of Scientific and Industrial
Research (CSIR) and Kendriya Vidyalaya Sangathan (KVS) has
launched the student-scientist connect programme, "Jigyasa -
Quest for Curiosity”, connecting 1,151 KVs with 38 CSIR
laboratories and benefitting one lakh students and nearly 1,000
teachers annually.

In this direction, the "Student Apprenticeship Programme" was
inaugurated by Dr. N. Gopalakrishnan, Director, CSIR-CBRI on
September 25, 2017 under CSIR scheme "Jigyasa-Quest for
Curiosity" at CSIR-Central Building Research Institute,
Roorkee to inculcate a culture of inquisitiveness on the one hand

and scientific temper on the other, among school students.

Dr. N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee said
that a calm mind is a sponge that absorbs knowledge easily. He
encouraged the students to relax their mind and have an
interactive and educational session with scientists and experts.

Under this program, 72 students of Kendriya Vidyalaya No. 1
and Kendriya Vidyalaya No. 2 have been selected to develop
their scientific innovation as a vibrant model using the Institute's

14

rich laboratories and resources under the direction of the
Institute scientists.

Dr. Atul Kumar Agarwal, Senior Principal Scientist and Jigyasa
Program Coordinator, said that Jigyasa means curiosity, about
knowing the what, why and how of any subject. This is the first
step in inculcating a scientific temper. It is our curiosity which
separates us from other animals. Referring to scientists like
Einstein, Henry Ford, and A.P.J. Abdul Kalam, he said that the
value of education is not to remember facts, but to train the
intellect to be able to think. Whether a person is twenty or eighty,
if he stops learning, the mind gets old and weak. It is through the
scientific approach and passion of youth, that India will stand as
a world class example of an intellectual capacity and will be

- 4 |
respected around the world.

Dr. Agarwal said that with this concept, CSIR-Central Building
Research Institute, Roorkee will be organizing various
activities including Teachers as Scientists and Scientists as
Teachers, Teacher's Workshops, Vacation Programmes, Lab
Visits, Display of Institute R&D, Science Exhibition, and
Lectures by Eminent Experts etc. throughout the year under
“Jigyasa” Scheme.
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Invited Talk

Dr. Rajni Lakhani delivered an invited talk on
“Sustainable Use of Kota Stone Waste” in a
workshop on “Gainful Utilization of Marble
Slurry & Other Stone Wastes” organized by
Centre for Development of Stones (CDOS) and
Malaviya National Institute of Technology,

RGNS FEE W e

Jrfa amal
ST, IO @ 9 13 Gells, 2017 Bl Hex
BR SaAUHe 31 W (ASIegE) ae
AR IS HIEifres] e, STIqR gIRT
v R gd gfeagorRE ifh ARG
ekl TS *eR Wi dRed Hriemen #

Jaipuron July 13,2017.

Transfer on Promotion
Shri Lekh Raj Kaushik 29/09/2017
Assistant Gr. I (S&P) to Section Officer (S&P) from CSIR-IIP,
Dehradun to CSIR-CBRI, Roorkee
Promotion
Shri Vineet Kumar Saini Scientist to Sr. Scientist 19/07/2013

Transfer & Posting

Shri Siddharth Scientist 14/08/2017
From CSIR-CGCRI, Kolkata to CSIR-CBRI, Roorkee

Dr. Purnima Parida Sr. Principal Scientist  28/09/2017
From CSIR-CRRI, New Delhi to CSIR-CBRI, Roorkee
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RATHIARYT UG Tl
i1 Rrgref ERIIREY 14/08/2017
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HIS3TV3ITS, Tsb!

ST, gfomr wRier IR g IS 28/09/2017
TS SR— A ISTRIINGITE, T8 facot] W HTHITSIR— HISISTRATS,
GSPh]

Superannuation Srferaftfar g ’\'}IﬂTﬁF{ﬁf
Dr. B. Singh Chief Scientist 31/07/2017 Sl solvaR Rig o JeTH 31.07.2017
Shri Jaswinder Singh Pri. Technical Officer  31/07/2017 st STafd=x Rig W& ddid! SMEUSHRNI 31.07.2017
Dr. Manju Mittal Sr. Principal Scientist ~ 31/08/2017 <. Hﬁ IESK IR T IS 31.08.2017
Shri Inder Pal MTS 31/08/2017 1 $=&x U TASITH 31.08.2017
Shri Mani Ram MTS 31/08/2017 1 w1 ¥ THETE 31.08.2017
Smt. Kusum Lata MTS 31/08/2017 A HYA oIl THSITH 31.08.2017
wH gk / Editor
BT, AT AN JUATA/Dr Atul Kumar Agarwal
FyY | e
IR g7 3)377%&7 / Senior Principal Scientist
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s rﬁﬁm uuf foreger SRRt ?@r e GA/For further details, please contact: ?ﬁfﬁﬁ%ﬁg!{&?ﬁe sl

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