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The existing LED light bulbs produce high LPW (lumen per
Watt) output and have highly efficient lighting technology in
the present scenario. The LED light bulbs have unique driving
electrical requirements of Voltage and Current. Industrial grade
LED light button bulbs operate at 3.3V and constant current.
These button bulbs are connected in series/Parallel to get the
required light intensity and LED light bulbs are made out of
them. These bulbs are mostly used in commercial
establishments and are now popular in residential sectors also.
The unique requirement of driving voltage and current
requirement of LED bulbs necessitates a driving electronic
circuit which provides the required voltage and driving current.
This existing driving circuit for LED bulbs is shown in the
Fig.1.
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high frequency oscillator as shown in the above Fig.1. A large
heat sink is provided along with the high frequency oscillator
which dissipates large amount heat produced in the high
frequency oscillator to the surroundings. Conversion of
electricity to heat and dissipation in the room causes an increase
in the cooling load for Air conditioners. This phenomenon is
specifically seen in super markets and commercial
establishments where rows LED bulbs illuminate the
establishment area.

A 18V DC microgrid system is proposed to eliminate the
intermediate driving electronic circuit for LED light bulbs and
hence utilize the high LPW advantage of LED lighting systems.
The design of the DC microgrid system is in progress and this

AC to DC  High High AC to DC
s Frequency Frequency. s LED | —
Rectifier : _ Rectifier 3
Oscillator Transformer

Fig.1. Driving Electronic circuit for LED Light bulbs

Each LED light bulb has this driving electronic circuit which
converts the house hold 230V AC electric supply to DC voltage
and current necessary to energize the LED bulb. Though LED
is inherently a highly energy efficient technology the overall
power conversion efficiency reduces due to the employment of

DC microgrid system has other advantage of operation of solar
and low power intelligent systems for the intelligent building
system.

- Nagesh Babu Balam, H.K. Jain & S. Alexandar

Development of Pervious Concrete

Pervious concrete is a kind of concrete with high porosity and
permeability. Pervious concrete is made using water, cement,
coarse aggregate and admixtures. It has little or no fine
aggregate. Cement paste should be sufficient enough to coat
aggregate surface and should not fill the voids in the concrete.
Pervious concrete allows water from precipitation and other
sources to pass through it. Pervious concrete reduces runoff
from paved areas and thus recharges ground water locally.
Other applications include walls for two-story houses, load—
bearing walls for high-rise buildings (up to ten stories), Infill
panels for high-rise buildings, sea groins, roads, and parking
lots.

In this area, work started long back (in 18th century) but then
stopped. After World War II, large number of construction in
Europe required optimum material utilization which again
prompted the builders to use pervious concrete in big way.
Present requirement LEED rating of built environment has
promoted USA to use pervious concrete. Application of

pervious concrete in urban India where water table is going
down day by day seems to be very useful. Since labor wages are
low in India, pervious concrete can be prepared manually.
Pervious concrete minimizes use of sand in construction,
which is sometimes not available in nearby locality, and its low
density provides an opportunity to produce concrete blocks in
the regions where good soil is not available for making bricks.
Further, use of fly ash in making pervious concrete helps in
improving the environment. Cost effective, environment
friendly pervious concrete is going to be very popular
construction material in India very soon and a comprehensive
study of the design and performance of pervious concrete will
prove to be very helpful for infrastructure building of nation
and will be very important to the society.

The objective of this project is to develop pervious concrete of
porosity 10-25% with corresponding strength of 25—-10 MPa
with locally available materials. The proposed work includes
development of mix proportions to achieve desired porosity
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Fig.1: Cube test results (a) compressive strength vs. cement content (b) compressive strength vs. density
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Fig.2: Failure pattern of pervious concrete (a) cube (b) cylinder

and strength, durability studies in aggressive environment, and
field performance studies of pervious concrete in parking lots,
pathways and low-height retaining walls. In this report, some
results of pervious concrete mix tests are discussed. Pervious
concrete cubes and cylinders were prepared with aggregate
content of 1540 kg/m’ and water-cement ratio 0.3. Cement used
was ordinary Portland cement and cement content was varied
from 300 to 450 kg/m’. Aggregate size used was 20 mm and
characterization of aggregate was carried out. No fine
aggregate was used. Compaction of cubes and cylinder was
done manually with tamping rod. Since slump values have no
relevance in case of pervious concrete, it was not measured.

Samples were cured in water pond. Cubes were tested for 7
days and 28 days compressive strength. Density of cubes was
calculated by dividing the weight of cube in surface dry
condition by volume of the cube mold. It could be observed
from Fig.1 that strength achieved was about 10 to 18 MPa at 28
days and strength increased with increase in cement content. It
could also be observed that strength was directly related to
density of the concrete. Failure pattern of cubes and cylinders
of pervious concrete in compression is shown in Fig.2. It was
observed that cracks ran from top to bottom.

- Rajesh Deoliya and Subhash C. Bose Gurram
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Fire Performance Evaluation of Structural Elements and Rehabilitation Measures

To study the fire performance of structural elements and material
properties at high temperature, different specimen i.e cube,
cylinders, prism, slabs and beams were prepared.
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Fig.1: Time temperature curve maintained during
the fire exposure and cooling of the specimen

Studies were carried out in reinforced concrete slabs by exposing
the specimen to specimen to the controlled heating and cooling
conditions as shown in Fig.1.

During the fire exposure temperature variation at different
locations across the section at rate of rise of temperature were
measured for different location. The variation observed at one
pointis shown in Fig.2.

Fig.2: Time temperature variation observed during
the fire exposure and cooling of the specimen

After the fire exposure, studies were carried out on the

spalling behaviour of the specimens. Further the

experimental work is in progress to study the fire behaviour

of reinforced concrete beams:

a When subjected to the ISO-fire exposure from the
bottom and the sides.

a Under full process of fire development with growing
ISO-fires and decay phase.

a Exposedunder loaded conditions

Generate experimental data for validating computer

programs developed for calculating thermal and structural

behavior of beams exposed to fire.

- Suvir Singh

Indigenous Cathodic Protection System for Steel Reinforced Concrete Structures

A large number of steel reinforced concrete structures are
deteriorating in India due to corrosion of the steel rebars. The
magnitude of this problem can be appreciated considering the
fact that India has a more than 7500 km long coastline and hot
humid conditions in large parts of the country. Although
conventional protection measures like coatings and corrosion
inhibitors are being used, their effectiveness reduces with time.
Many authorities and agencies are in search of suitable
materials and technologies that can protect their infrastructure
and extend service life to a large extent. However, at present
there is no such technique available in the market for long term
repair of chloride induced corrosion affected reinforced
concrete (RC) structures. Cathodic protection (CP) is one such
technique, but it is not much practiced in India and therefore
lack expertise and skilled manpower. Moreover, the imported
technology is very costly, which can limit its widespread
application.

Under the 12" Five Year Plan (2012-17), initiatives have been
taken in the institute to address the above mentioned issues by
developing cost effective CP system. The project aims to
assess the performance of different components of CP

available in India and to develop economical anodes. The
selected components and materials will be applied on real/live
structures for demonstration to increase awareness about this
technology among the engineers/contractors. The laboratory
and facilities will also be utilised for academic/training
purpose and for various studies related to mitigation of
corrosion in RC & steel structures.

A review of literature revealed that in current practice the
proper bond between surface applied anodes and uniform
current distribution in a reinforced concrete CP system is
difficult to achieve due to the complex nature and varying
microstructure of reinforced concrete. Consequently, some
rebars are overprotected, while some others are inadequately
protected. Studies on the influence of corrosion state of steel
and alternative anode arrangement on the current distribution
have been attempted. However, these issues still remain
unresolved.

The present study aims to develop conductive mortar/concrete
which will be helpful in uniform distribution of current along
the steel bars and could also be used as anodes. In this effort
mortar specimens with varying amount of steel fibers and steel
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Fig.1: (a & b) Steel
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(b) Chopped steel wool
fibres and steel wool used

wool (Fig.1) have been prepared and
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evaluated for reduction in their resistivity.
The results obtained so far indicate that there
isno significant effect of age on the resistivity
of the mortar. However, the resistivity
reduces with the increase in addition of steel
fibers and steel wool. It has also been found
that with addition of steel fibers upto 2% by
weight, percolation threshold could not be
achieved. Because of mixing difficulty and
high cost of steel fibres, it is not technically
and economically viable to increase its ratio
above 2%. Steel wool, on the other hand, is a
cost effective alternative and has been used
upto 4% by weight (Fig.2). The results
indicate that the percolation limit for steel

2 3
Steel Wool Content (%)

wool is around 2% by weight. Further study is
inprogress.

Fig.2: Effect of steel wool on resistivity of concrete

Impact Behaviour of Re

Some reinforced concrete structures has to be designed for
impact loads, which may result from crashing of comparatively
rigid heavy objects at low velocities, such as falling rocks in
mountain areas and falling heavy loads dealt with in factories
and warehouses due to accidents, aircraft impact on nuclear
containments, vehicular impact on bridges. At present stage,
most of these structures, except nuclear power plants, have
been designed by statically surcharging the maximum impact
forces following the allowable stress design concept and/or the
maximum impact forces with a construction coefficient
following the ultimate limit state design concept. Based on
these design concepts, the structural analysis results exhibit a
high safety margin for the impact design event which has a low

- S. R. Karade & Team

inforced Concrete Elements

probability of occurrence. Therefore, the safety level of such
structures should be determined by means of a more accurate
evaluation of the characteristic impact-resistant capacity
which in turn requires study of impact behavior of structural
components with focus on structural response parameters such
as deflection, residual deflection, strains in steel reinforcement
with acceptable degree of accuracy in a real impact event. The
objective of the project is performance based impact resistant
design of reinforced concrete beams. The scope of the project is
as follows.

] Experimental study of impact behavior of RC elements

(normal strength concrete) by drop weight impact tests
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® Prediction of impact behavior of RC elements by non—
linear FEM analysis for generation of impact response
data which has not been covered in experiments .

] Establish relationship between impact energy, static
flexural capacity, maximum deflection and residual
deflection for RC Beams for PBD

An instrumented impact loading test setup for dropping the
weight at variable height up to 2.5 meter and recording the
impact event (deflection, support reaction and strains vs. time)
has been designed. A specially designed support system (Fig.
1(a)) for loading the beam and installing the strain gauge based
load cell has been fabricated. The impact loading system with
the data logger and with the beam instrumented for performing
the drop weight experiment is shown in Fig. 1(b). Asshown in
Fig. 1(b), the 100 kg weight is attached with an electro magnet
and which in turn is connected to an electric wire hoist installed
on top of a steel portal frame. With help of an electric wire
hoist the weight can be raised to a desired height (0-2.5 m) and
can be released with the electromagnet. In order to restrict the
lateral movement of the electrical wire hoist a guiding cage of

A Q,m-.(fg "-%‘i_‘f-__\g,,""-’f”nq Rgsear(:h lnstthte, vajkee

diameter 500mm has been used to raise the hammer just above
the test specimen. The drop hammer is cylindrical in geometry
with a diameter of 360 mm and a depth of 145 mm. The striking
surface of the hammer is of hemispherical type with a diameter
0f 90 mm and height of 10 mm. Two guiding rails are used near
the test specimen to ensure proper fall on the specimen, and that
after rebounding the hammer does not damage the
surrounding, by falling back on the specimen. The Deflection
of the specimen is measured with strain gauge based dial
gauge, which is kept just below the mid-span of the beam. The
maximum deflection which can be measured by the electronic
dial gauge used is 40mm.The experimental setup included 2
load cells of capacity 500 kN capacity to measure the reaction
force. The sensors are connected with a Data Acquisition
system from National Instruments, consisting of an IBM
computer, National Instruments PCI acquisition card and
LABVIEW VI software with trigger function which had 8
LVDT channels, 4 accelerometer channels and 16 slots for
universal channels which support strain gauge, dial gauge and
load cell.

The reactions forces for three beams of A1 series (A1-, Al1-2,

(a) (b)
Fig.1: (a) Support system to support beam and load cell (b) Experimental Setup
50 60
40 | 50 .
= 3 = 40
zZ, =
= 20 = 30 -
o
i3 -1 :
4161'.£l15 0.8 0.855 0.86 0.865 0.87 0875 0 ; 2 : 1 3
~0B4 0.85 0.86 0.87 0.88 0.89
=20 _ -10
Time (sec) Time {sec.)
(a) (b)

Fig.2: Reaction Force vs. Time for 1.5 k Joule IE (a) Sample A1- 1 L (b) Sample A1-1 R
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A1-3) have been analyzed first. The reaction forces for beam
Al1- measured with Load cell installed at supports (Left and
Right) has been converted into kilo Newton unit and the same
are plotted with respect to time in Fig. 2(a&b). As seen from the
Fig. 2(a&Db), the peak value for the left and Right supports are

curve) has been obtained for the three beams of the first series
and the impulse value for the three cases are close, the average
impulse being 0.16 kN sec and coefficient of variation is 15%.
As seen from the Fig.2, 3&4 that initially, when striker strikes
the beam, immediately for an instant the reaction is negative

50 50
40 40
Z % Z
[~ I T .
o 20 B 20 -+
: T % %W“W
g 10 3 10
A N o
B 7T T 1 0 T T 1
_161_405 121 1215 122 1225 123 1 }_35 1.24 104_‘!_;1’ 422 423 & 24 & 25 426
Time (sec) Time (sec)
(@ (b)
Fig.3: Reaction Force vs. time for 1.5 k Joule IE (a) Sample Al- 2 L (b) Sample A1-2 R
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Fig.4: Reaction force vs. time for 1.5 K Joule IE (a) Sample A1-3 L (b) Sample A1-3 R

41.8 kN and 54.8 kN respectively. The reaction values for
other two beams (A1-2 and A1-3) are plotted in Fig. 3(a&b) and
Fig. 4(a&b) respectively. The average of peak reaction of the
three cases (six numbers) are 43.2 MPa and coefficient of
variation is 13.1%. The impulse (area of the reaction time

showing downward direction, the negative value is a fraction of
positive peak, the reason for the negative reaction is that in the
beginning as the weight is dropped there is tendency to uplift at
the support which is resisted by the clamping device.

-A.K. Pandey

Diwali Mela Celebrations at CBRI Campus

The Diwali Mela was organized jointly by CSIR-CBRI Staff
club and Shanti Nagar Ladies Club Roorkee on October 29,
2013 at Shanti Nagar Colony ground. Dr. R.D. Singh, Director,
NIH, Roorkee graced the occasion as Chief Guest. Prof. S.K.
Bhattacharyya, Director, CSIR-CBRI inaugurated the Mela.
This annual festival has fun for the entire CBRI family. In this
Mela, entertainment programmes viz. traditional singing and

dancing performances by artists of different age groups of
children's from CBRI staff were organized. Prof. S.K.
Bhattacharyya, Director along with chief guest visited all the
stalls organized by the members of CBRI Ladies Club. Stalls
offering wide variety of delicious traditional food was well
appreciated. A beautiful group dance “Dandia” was presented
by children of the CBRI staff. A huge rush attracted for viewing

13
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Fashion Show of different age groups. Baby show was also
programmed for 1-2 years babies. In addition to that many
other activities like “Hawaii Guitar”’, Dance Competition,
Tambola, Lucky Dip etc. were also appreciated by audience,
viewers & judges. Prizes were distributed to the winners of all
the competitions including Lucky Dip. The fun and revelry was
accompanied by everyone who was present there. Viewers
appreciated the whole programme and perceived the

importance of “Festival of Light” in life. In the end “Atishbazi”

( 'Bui_lo{inq Research Institute, Roorke

session was also prevailed and it makes
to all people stunned for an instance.

Vigilance Awareness Week

The Institute celebrated Vigilance Awareness Week

during 28" October to 2™ November 2013. Different
programmes which includes Oath ceremony, special
lectures, poster and essay competition for staff children
& debate competition for staff members etc. have been
organized. Prof. S. K. Bhattacharyya, Director, CSIR—

CBRI presided over the Valedictory function. Prof. P. K.
AP

e A'd
b

0 T

Ghosh, Dean, Finance & Planning, IIT, Roorkee was the
chief guest and gave away the prizes to the winners of
different competitions. Dr. Suvir Singh, Senior Principal
Scientist & Chairman, organizing committee presented a
brief of the programme organized during the week and the
function was concluded by a vote of thanks presented by
Sh. R. K. Garg, Chief Scientist.

Papers Published/ Presented

Mridul Garg and Aakanksha Pundir, “Investigation of properties
of fluorogypsum-slag composite binders —Hydration, strength and
microstructure”, Cement & Concrete Composites Vol. 45 (2014):
227-233.

Dr Abha Mittal, Sr. Principal Scientist, attended the Indian
Geotechnical Conference —2013 on 'Geotechnical Advances and
Noval Geotechnical Applicatiopns' jointly organized by IIT,
Roorkee, CSIR-CBRI Roorkee and Geotechnical Society of India
during 22-24 December, 2013 and presented a technical paper
entitled 'Seismic Hazard Estimation of Jammu Region using

Probabilistic Approach' authored by Abha Mittal, Gayatri Devi
and P.K.S. Chauhan.

Dr Abha Mittal, Sr. Principal Scientist, attended the 3" International
Conference on Soft Computing for Problem Solving (SocPros—3)
organized by IIT, Roorkee (Saharanpur Campus) at its Greater
Noida Extension Centre during 2628 December, 2013 and also
presented a technical paper entitled 'Application of ANN to Predict
Liquefaction Potential of Soil Deposits for Chandigarh Region, India’
authored by Abha Mittal, Gayatri Devi and PK.S.Chauhan. She also
chaired one technical sessionon27.12.2013 in the afternoon.
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Staff News
Honour

Mr. Ravindra Singh Bisht, Scientist, CSIR-CBRI, Roorkee has
been conferred Young Scientist Award for best oral presentation
under the discipline Engineering Science and Technology in the 8"
Uttarakhand State Science and Technology Congress—2013 held
during 26-28 Dec 2013 at Doon University, Dehradun.

tlaﬁv_-fﬁ[ Promotion
SI. WY HAR RS Ferr I 26.06.2011 Dr Pradeep Kumar Sr Principal Scientist 26.06.2011
s U R IR T dSTh 01.01.2013 Sri A A Ansari Sr Principal Scientist 01.01.2013
st ARe o U= JEfed 24.09.2012 Sri Shorab Jain Principal Scientist 24.09.2012
Sl TH.®. YIRS PRI ECEIEEY 28.09.2012 Dr S K Panigrahi Principal Scientist 28.09.2012
i W Rig IREICIEEAN] 20.03.2012 Sri Mehar Singh Hindi Officer 20.03.2012
= a1 g [ECURSIBEN 03.09.2012 Sri Suba Singh Hindi Officer 03.09.2012
TATATALTT Transfer
2N gEdR R AT JAAHNT (ISR T4 H3) 21.11.2013 Shri Sukhvir Singh Section Officer (S&P)  21.11.2013
(BT R -TAeRS R, MRS & HTHagaR— KIS, so) (CSIR-HRDC, Ghaziabad to CSIR-CBRI, Roorkee)
2 FATSEIT 3T TR (WUSR T4 %) 23.12.2013 Shri Salaudin Ansari Section Officer (S&P) 23.12.2013
(mmw_mmm TEH iﬁwaﬁem—aﬁwqﬁ W) (CSIR-CBRI, Roorkee to CSIRIMMT, Bhubaneswar )
ST geHT HER GIRLS) 23.12.2013 Smt. Padma Kumary Sr. Stenographer 23.12.2013
(Wﬂéw\—?%&?ﬂﬂﬁ A ¥ WTHTEAR-aTaTe, e (CSIR-CBRI, Roorkee to CSIR-IP, Dehradun)
g Superannuation
<
I B BHAR PRIE Rl 31.10.2013 Shri Rajender Kumar Principal Scientist 31.10.2013
21 R I IRS THARRA (2) 30.11.2013 Shri R.P. Gupta Sr. Tech. (2) 30.11.2013
S RIS S RERECILIR)! 30.11.2013 Smt. Saroj Sethi Assistant (Gen.) 30.11.2013
2 de. e BRGIRCIBEAN 30.11.2013 Shri B.K. Sharma Security Officer 30.11.2013
SI. TAYl. sFrard SR IR 30.11.2013 Dr. S.P. Agarwal Chief Scientist 30.11.2013
SINCIER)! HARAT RISl IRS gae IS 31.12.2013 Dr. (Smt.) Manorama Gupta ~ Sr. Principal Scientist  31.12.2013
<. fiP. @ = Jenfs 31.12.2013 Dr. B. Kameshwara Rao Chief Scientist 31.12.2013
RTIA Resignation
A IR~ FART CEIIRED 31.10.2013 Ms Tarannum Miraj Scientist 31.10.2013
Sf. el FAR AT IR Y IS 16.01.2011 Dr. Shailesh Kr. Agarwal Sr. Principal Scientist 16.01.2011
£ YR HAR =TeR CRIIRED 09.12.2013 Sri Randhir Kr. Choudhary  Scientist 09.12.2013
e / Editor

ST, AqA HHAN UATA/Dr Atul Kumar Agarwal
IR gerrT W/Senior Principal Scientist

fe=3t ar7ang |eaiT - st g T4, R aferardt
l%?flﬁ' STHERT 3’@ torerc @A/For further details, please contact
fe9TeR/Director

HUENEN - shg i WA TTEETH e/ CSIR-Central Building Research Institute
Hgehi- 247 667 (ITTE@UE) W/Roorkee-247 667 (Uttarakhand) India

ThIA/Phone: 01332-272243; the/Fax: 01332-272543, 272272, é—ﬁ?'l/E-mail: director@cbrimail.com; W/Website: www.cbri.res.in
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