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Research in Progress/ 3TTH€S Wrfel

Development of Mobile Sensing Device for

Complex Working Environment of Civil Structures

Objectives:

* Development of mechanism and control strategies for
device locomotion in complex working environment

* Design and development of mobile sensing device

* Field implementation by deploying both contact and
non-contact based NDE sensors

Highlights:

The prior art suggests that there is a need to develop

mobile robotic/smart sensing techniques that can be useful

for maintenance and precise inspection of tall structures

even in unreachable locations. To meet the requirement, a
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novel hybrid climbing robotic device for remote
inspection and maintenance of tall structures in a cost-
effective manner has been developed at CSIR-CBRI.
The robotic device can be best suitable for the
maintenance  of  tall  steel  structures  for
cleaning/painting and visual inspection. The developed
device can move and manipulate cost-effectively using
various sensors by reducing the number of
instrumentation required for structural monitoring. This
technique will also lower the required instrumentation
cost for structural monitoring.

The developed climbing robotic device can be used as
a single module and two mobile-modules. The hybrid
technique presents a novel model-based design of two
mobile-modules connected with an arm mechanism
comprises of a hybrid (wheel and arm) locomotion
driven wall-climbing robot for the complex working
environment of steel structures.

The key technical features of the developed climbing
robotic device for hybrid locomotion trials in the
laboratory are listed in Table 1.

Fig. 1(a) represents instrumented prototype of
autonomous climbing robotic device for its working
trials, where it uses four independently actuated wheel
tyre mechanisms for simultaneous locomotion and
adhesion on plain/corrugated vertical wall surfaces of
steel structures. Fig. 1(b) and Fig. 1(c) represent
instrumented prototypes (prototype 1 and 2) of hybrid
climbing device for its working trials, where it uses
both wheel locomotion mode and arm locomotion
mode for simultaneous locomotion and adhesion on
complex surfaces (wall-to-wall transitions and
obstacles) of steel structures.

Prototype-2 is a more robust and improved version of
the developed prototype-1. In the prototype-2, the
switching mechanism precisely controls the adhesion

Table 1: The Salient Features of the Developed Hybrid Climbing Robotic Device

(300 extended Length) x (240 Width) x (250 extended Height)

Multi-layer permanent magnetic wheel mechanism, and electromagnets (optional)

Weight 5.0kg

Size (mm?)

Locomotion mechanism Hybrid (wheel and arm) locomotion
Adhesion mechanism

Payload 4.0 kg (Approx.)

Drive motors

4 Brushed DC motors (for wheel locomotion mode), 2 Brushed DC motors (for switching

mechanism) and 3 Smart servo Dynamixel MX-106T motors (for arm locomotion mode)

Power Supply LiPo battery/tethered connections for laboratory prototype trials

Processor ATMega 2560 microcontroller for wheel locomotion and switching mechanism, Open
CM485EXP and OpenCM9.04 for arm locomotion control

Communication RF(2.4 GHz) for wheel and switching mechanisms, Bluetooth (BT-210 module) for arm
locomotion

Sensors Ultrasonic, IMU and absolute encoders

The wheel locomotion mode, either using single
module or two mobile-modules of the developed
climbing robotic device can be preferred for even
surface locomotion, and the arm locomotion mode of
the two modules can be preferred for wall-to-wall
transition, obstacle avoidance, and uneven surface
locomotion of the complex wall. The arm locomotion
actuation of the developed climbing technique is
inspired by inchworm motion.

The hybrid locomotion trials of the physical robotic
device have been conducted. The successful laboratory
and field trials for climbing robot motion on a vertical
wall, wall-to-wall transition, and obstacle avoidance
validate the feasibility of the concept of hybrid
climbing robotic device. Autonomous inspection
(closer visual monitoring of surface defects) field trials
on steel structure have also been conducted. Further,
those obtained imagery information at remote station
can be beneficial for structural monitoring.

force of the magnetic wheel by creating an air gap as
compared to prototype-1. The experimental set-up
presented in Fig. 1(d) has been devised for conducting
the hybrid locomotion trials of the robotic device for
motion along a vertical wall, wall-to-wall transition,
and obstacle avoidance strategies at laboratory.

Fig. 2(a) and Fig. 2(b) represents payload carrying
capacity (such as motorized roller brush, Wi-Fi camera
and other NDT instruments etc.) and maneuverability
(such as turning, spinning, and climbing etc.) trials of
the autonomous climbing device on a vertical wall at
laboratory. Fig. 2(c) represents examples of wall-to-
wall transition and obstacle avoidance trials of hybrid
climbing device at laboratory, where it uses both the
wheel locomotion mode and arm locomotion mode
under these situations.

It is seen from the laboratory experiments that the
autonomous climbing device and hybrid climbing
device working using wheel locomotion mode have
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(a) Single Module of
Climbing Robot Based Climbing Robot

(Prototype-1)

(b) Two-Mobile Module (¢) Two-Mobile Module

Based Climbing Robot

(d) Laboratory Set-Up
for Locomotion Trails
(Prototype-2)

Fig. 1: Various Prototypes of the Developed Hybrid Robotic Device

payload capacity up to 25.0 kg and 20.0 kg, respectively.
Where, both these devices are more suitable to use in
the field for high payload carrying applications such as
autonomous cleaning/painting using a roller brush, and
NDT/visual inspection/monitoring of corroded and
other surface defects. It is also observed from the
laboratory trials the hybrid locomotion device working
under arm locomotion mode has additional payload
carrying capacity up to 4.0 kg. Here, the explanation for

(b)

Fig. 2: Laboratory Trials, (a) and (b) Payload and
Maneuverability Trials, (c) Wall-to-Wall Transition
and Obstacle Avoidance Trials

reduction in payload capacity is due to two reasons.
First one is addition of the self-weight of the arm
mechanism to the payload, and second is due to the use
of only one mobile module also overcomes turning
moments of another mobile module during obstacle
avoidance and wall-to-wall/sharp angular transitions.

Both the autonomous climbing device and hybrid
climbing device are controlled remotely to operate in
the field at hard-to-reach location of steel structures
from a ground station with outdoor line-of-sight
working range up to 800 m using different wireless

communication modules such as XBee and RF
transceivers. Fig. 3(a), (b) and (c) represent few
examples of successful field trials of the present
technique for autonomous visual inspection for the
three cases such as (i) large vertical corrugated
surface (ii) angle and (iii) channel of the steel
structures, where Fig. 4 (a), (b) and (c) represent
examples of corresponding recorded close surface
defects/corroded images, respectively.

(b) (©

Fig. 3: Field Trials using Developed Robotic Device
for Remote Visual Inspection, (a) Corrugated,
(b) Angle and (c) Channel Type Structures

e i N

(@) () ©

Fig. 4: (a-c) Corresponding Visual Inspection
Recorded Close Surface Defects

-R.S. Bisht, Dr. S.K. Panigrahi, Narendra Kumar,
Soju J. Alexander and Sameer

Republic Day

The Republic Day of the Nation was celebrated with a deep sense of patriotism combined with gaiety on January 26, 2020
at CSIR-CBRI, Roorkee main lawns. Shri R.S. Chimote, Chief Scientist, CSIR-CBRI, Roorkee hoisted the National Flag,
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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.

Family Get-Together & Sports Day

A Family Get-Together & Sports Day for CSIR-CBRI
Family was organized on February 7, 2020 with great
zeal, excitement and frolicsome atmosphere.

Dr. N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee
inaugurated the event and participated enthusiastically
in some games. He emphasized on the importance of
sports in life of an individual. The staff and their family
members participated in different types of energizing
games such as ball collection race, lemon race, ball

throw in bucket, dodge ball, tug of war, shuttle cock
throw, musical chair and three-leg race in different
categories and set the tone for the rest of the event.
Prizes were distributed to the winners of each event.

S

CBRI Foundation Day

CSIR-CBRI, Roorkee celebrated 74 CBRI Foundation
Day on February 10, 2020 with great zeal and
excitement. Dr. V. Ramachandra, Joint President &
Head (Tech Services), UltraTech Cement Ltd.,
Mumbai graced the occasion as Chief Guest and
Prof. Kolluru V.L. Subramaniam, Professor, Civil
Engineering  Department, Indian Institute of
Technology Hyderabad as Guest of Honour.
Dr. N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee
presided over the function. The programme inaugurated
with the ceremonial lightening of the lamps.

The programme commenced with the Message from
Dr. Shekhar C. Mande, DGCSIR wherein he applauded
the contributions of CSIR-CBRI, Roorkee in building
construction sector and urged to develop global
technologies by understanding the deep science behind
building research, through brainstorming and discussions.
In his address, Dr. V. Ramachandra appreciated
CBRI’s commitment towards building science and the
development of new-age technologies. He showed his
satisfaction with CBRI’s work in taking these
technologies from lab to land. Presenting the
Prof. Dinesh Mohan Memorial Lecture on “Fly Ash as
a Binder Material”, Prof. Kolluru V.L. Subramaniam
discussed the effective use of fly ash in cement systems
and alternate pathways. In his Presidential Address,
Dr. N. Gopalakrishnan congratulated and thanked
everyone for their contributions to its success directly or
indirectly. The latest edition of quarterly bilingual CBRI
Newsletter-Bhavnika was also released on the occasion.
The Diamond Jubilee Research Paper Award was given
jointly to Dr. Banti A. Gedam for “Time Dependent

Behaviour Prediction of the Prestressed HPC I-Girder”;
Shri G. Santha Kumar, Shri P.K. Saini, Dr. S.R. Karade,
and Dr. A K. Minocha for “Chemico-Thermal Treatment
for Quality Enhancement of Recycled Concrete Fine
Aggregates”; and Dr. Ajay Chaurasia, Shri Shubham
Singhal and Shri Jalaj Parashar for “Experimental
Investigations of Seismic Strengthening Technique for
Confined Masonry Buildings”.

The Diamond Jubilee Technology Award having
Maximum Societal Impact was awarded to Dr. Rajni
Lakhani, Shri Igbal Ahmed, Shri Francis Charles and
Shri Shahnawaz Khan for “Thermal Insulated
Vermiculite Tiles”; Dr. L.P. Singh, Shri B. Srinivasrao,
Shri Dilshad, Shri Inderjeet Tyagi and Smt. Usha
Sharma for “Process Know-How for the Preparation of
Silica Nanoparticles”; Shri Manojit Samanta and Shri
Ajay Dwivedi for “Helical Anchors — Innovation &
Applications to Infrastructure Projects”; Dr. R.S.
Chidambaram and Dr. S.R. Karade for “Hybrid Rebar
Couplers”; and Dr. Ajay Chaurasia, Dr. S.K. Panigrahi,
Shri Jalaj Parashar and Shri Shubham Singhal for
“Heavy Bars as Mechanical Anchorage System for RC
Beam-Column Joints”. Technology on “Fire Retardant
and Water Repellent Canvas” by Dr. Harpal Singh;
“Process Know-How for the Preparation of Nano-Lime”
by Dr. L.P. Singh, Dr. Achal Mittal and Ms. Shubhangi
Shukla; “A Hybrid Climbing Robotic Device for Remote
Structure Monitoring” by Shri R.S. Bisht, Prof. P.M.
Pathak and Dr. S.K. Panigrahi; and “Fire Retardant
Water Based Clear Transparent Coating for Wood and
Wood Based Interiors” by Shri A.A. Ansari and Shri
Rakesh Kumar were also felicitated.
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Shri Ravinder Bisht, Shri Narendra Kumar, Shri Jalaj
Parashar, Shri Manoj Tyagi, Shri Rajeev Bansal, Shri
Rajesh Kumar, Smt. Archana, Shri Shiv Kumar, Shri
Khushpendra Arora, Shri Virendra Singh, Shri Vipin
Sharma, Shri Vishwas Tyagi, Shri B.K. Kalra, Shri
Arun Kumar and Shri Malkhan Singh were felicitated
with Best Employees Award in various categories.
Winners of Essay Competition on the topic “Impact of
Social Media”, Shri Saksham Bharadwaj, Shri Arpan
Maheshwari, Shri Sushil Kumar and Shri Nitish Raj

were also felicitated. Security Officer Shri V.P.S. Rawat
was awarded as one of the winner of the SKM Race in
the category of age 50 +.

Dr. Suvir Singh, Chief Scientist presented a formal
introduction of Chief Guest. Dr. P.K.S. Chauhan,
Principal Scientist conducted the function and presented
a formal introduction of Guest of Honour. Shri S.K.
Negi, Chief Scientist welcomed the gathering and
proposed a vote of thanks. The superannuated staff of
CSIR-CBRI, Roorkee also graced the occasion.

National Science Day

CSIR-CBRI, Roorkee celebrated National Science Day
on March 2, 2020, to celebrate the scientific prowess of
our nation. Dr. Kalachand Sai, Director, Wadia
Institute of Himalayan Studies, Dehradun graced the
occasion as Chief Guest and Shri Karan Rajpurohit,
Associate Director (Design), KGD- Architecture, Katra
Group Company, Bengaluru was the Guest of Honour.
In his address, Dr. Sai called upon the scientists to take
up research projects to meet the needs of industries and
the environment. Shri Rajpurohit highlighted the
benefits of precast concrete in construction works such
as quality, cost, speed of construction etc.

Dr. N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee
presented an overview of the ongoing projects at the

Institute and gave his views on the direction of research
in the future. Dr. S.R. Karade, Senior Principal Scientist
gave a brief on the competition organized on the
occasion and the winners were awarded. Dr. S. Sarkar,
Chief Scientist conducted the programme and Dr.
Purnima Parida, Senior Principal Scientist proposed a
vote of thanks.

Medical Camp

A Medical Camp for CSIR-CBRI staff and their family
members was organised on March 12, 2020 by a team
of doctors of Max Hospital, Dehradun on the occasion
of International Women’s Day. More than 125 staff
and their family members were checked up and advised
by the doctors. ECG, BMD, PFT and BP tests were
conducted of the staff members. Dr. Piyush Sadana,
Cardiologist; Dr. Gaurav Gupta, Orthopaedist;
Dr. Yogesh Yadav, Endocrinologist; Dr. Isheta Sarkar,
Dentist; Dr. Ajay Bhargva were present.
Dr. N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee

inaugurated the Medical Camp and emphasized on the
fitness of the employees and their families. Dr. Suvir
Singh, Shri S.K. Negi, Dr. Punima Parida, Shri V.K.
Saini, Dr. P.K. Yadav, Dr. M.K. Sinha, Mrs. Archana
Chaudhury etc. were present on the occasion.

International Women’s Day

International Women’s Day was celebrated on
March 13, 2020 at CSIR-CBRI, Roorkee. A Rangoli
making competition was held for the women of CSIR-
CBRI family. Mrs. Jayashree and Mrs. Neelam Saxena
were the judges for the event.

Celebration began in afternoon with Mrs. Charu
Chaturvedi as Chief Guest, Mrs. Sumita Raghu and
Dr. Rama Bhargava as Guest of Honor. Mrs. Jayashree
presided over the function. After the motivational
speeches by all the dignitaries on the dais, Mrs. Neelam
Saxena proposed a vote of thanks.

Dr. N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee
congratulated all the females and emphasised that

women should be given equal opportunities in all
spheres of life. Ms. Hina Gupta and Ms. Sheema Farhat
were given awards in Technical and Administration
respectively for their good work. The programme was
followed by a cultural programme, in which staff
members and children participated.
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Skill Development Programmes

Training Programme on Multi-Hazard Resistant Housing and Habitat

A five days training programme on ‘Multi-Hazard
Resistant Housing and Habitat’ was conducted at CSIR-
CBRI, Roorkee during January 20-24, 2020 for the
engineers of Uttarakhand state under the CSIR Integrated
Skill Initiative with the financial support of Department of
Disaster Management & Rehabilitation, Govt. of
Uttarakhand. The programme was attended by assistant
engineers, additional assistant engineers and junior
engineers of different department of the state.

Shri R.S. Chimote, Chief Scientist, CSIR-CBRI, Roorkee
inaugurated the programme. Addressing the participants, he
expressed that the hilly state Uttarakhand always faces
natural disasters like earthquake, flood, landslides, etc due
to which severe damage to property and loss of life being
occurred every year. The frequent updation of knowledge
on latest building technologies would help the field
machineries for the construction of disaster resilient houses
for sustainable development. This training programme
provides the opportunity to the participants for developing
the skills and knowledge that will help in minimizing the
risks arises due to disasters by adopting good construction
practices. Dr. R. Dharmaraju, Programme Coordinator
welcomed everyone and briefed about the programme
activities. Dr. Suvir Singh, Shri S.K. Negi, Dr. Ajay
Chourasia, Dr. Atul Kumar Agarwal, Dr. Achal Mittal
and Shri H.K. Jain were also present. The latest edition
of quarterly bilingual CBRI Newsletter Bhavnika

was also released on this occasion. During the technical
sessions, participants were taught latest technologies on
different aspects of multi-hazard resistant construction
practices covering - housing and habitat planning,
foundation systems, building codal provisions, building
bye-laws, earthquake resistant design, construction and
quality assurance, interventions on design of low cost
housing, fire safety in buildings, disaster management,
flood risk mitigation, landslide control measures and
termite control in buildings etc were covered by Dr. Ajay
Chourasia, Shri S.K. Negi, Dr. R. Dharmaraju, Dr. Suvir
Singh, Prof. R.K. Jain, Shri S.K. Singh, Dr. B.S. Rawat, Dr.
D.P. Kanungo, Shri HK. Jain, Shri Ashish Pippal and
others. Participants were also shown live demonstration on
different building technologies to learn about practical/field
aspects of the construction systems.

During the concluding session, the participants expressed
the usefulness of the latest technical and field knowledge on
different components of building which advances for the
construction of disaster resilient houses in hilly terrain. The
session concluded with the distribution of certificates to the

Skill Development Training Course on Multi-Hazard Resistant Construction Practices

DDMA and CSIR-CBRI, Roorkee have jointly
conducted a two days skill development training
programme on ‘Multi-Hazard Resistant Construction
Practices’ for the officers of Solan district, to develop
master trainers, during January 30-31, 2020 at Meeting
Hall, DC Office, Solan. The programme was attended by
engineers, working professionals, technical assistants and
masons etc of different department of the district.

Shri K.C. Chaman, IAS, Deputy Commissioner
inaugurated the programme along with Shri Vivek
Chandel, HAS, Additional Deputy Commissioner, Solan.
Addressing the participants, Shri K.C. Chaman expressed
that state falls under seismically active regions of the
world and has experienced several earthquakes in the
past. The district Solan falls under seismic zone IV & V
and located under high damage risk zone. Hence, it is
necessary to minimize the risk of earthquake by adopting
good construction techniques, to build disaster resistant
houses by developing skilled manpower at different
levels. Hence, it has been planned to develop a pool of
master trainers to provide down line training at the local
levels for adopting disaster resistant construction
practices to reduce the future risks to the built environment

in the district. Shri S.K. Negi, Chief Scientist briefed
about CSIR-CBRI background on skill training activities
being provided across the country. Dr. R. Dharmaraju,
Dr. Ajay Chourasia and Shri H.K. Jain from CSIR-CBRI
were also present.

During the two days discussions, the technical sessions
on planning and designing, earthquake resistant designs,
confined masonry, construction techniques and quality
control, low cost sanitation systems and landslide control
measures have been delivered to the participants by Shri
S.K. Negi, Dr. R. Dharmaraju, Dr. Ajay Chourasia, and
Shri H.K. Jain. During the concluding session, the
participants expressed that such kind of training
programme would enable them in updating the scientific
knowledge, adaptation of building technologies for the
construction of disaster resilient houses. The session
concluded with the distribution of certificates to the
participants.




] ]
N K
"y
i
E 1 {

i (]

¢ (= Gy 2]

B9l fabprg srRisd
Ig—igd afiRieN smara va ugiara wR uf¥ieer srfesq

HIUAIMEANR  FAIT Do A BrRishH & 37,
3MUST Heee Ud gaard faMmT, StRiEs & faciia |8
W, SIRES b SRR B U HiowEemEem—
AEITRATE, ®Sdl H 20—24 AN 2020 PSRN
Tg—oRed IR oma Td wWieRT W Ue Ui
i uf¥teror SRisA ARG fhar T | 39 BRIHA |
ORI dorr & SofifeRl =1 Wi form |

M aRuE. fER, gEm Asife,  wegeR—
Adlemeens, wed! 7 FAFHH BT IgEred  fHar|
AT BRAT Y&l & foH® dRUT gfqay wRY A1 # o
g g9 P B B 2| ST Haq Wenfifeal i fARaR
AT B W Bles TN @I fears e &g muar
yfeREN smaral & famior § wergar et g8 ufdeor
BrRIHH TRMTRRT BT U= BIeTl d SMF BT [ABRT B
# Heg PRl @ T 8l fFHivr Thiidl ®I STy,
JATUCT W B dTel SRGAT DI HH B § FerIar fFer i |

bt &
Sl 3R, RIS, BRIHA FHEADH A W fHar iR T e

SRipH @ AR & vy § dau d arn| S gdR

TR IURT T |

SIEITAT TAT ATASMSAR—IEIARSNE, web! - HYh
™I ¥, AR R fAed &y & v | 5 @
ABIRGT B folv 30—31 STHARY 2020 HI HfST Bfe, SIAT
3, |ie W ‘gg—<iigd afoRre fFapor faffe woar
TR aiera faera e aRisA mRifod fhar| 59
PRIHH A ot & o= fourTt & SofifeRl, arika
UIIaR], TPl TeRidl 9T ISTAREal sffe o Wi
foram |

1 B TN, EUTE, Sugw A A 9w @,
TIUQE, 3R SUgH, e & Y BRIHH IgIed
far | aforfdl &1 daiffa @vd gu, s & =9 A
Fel & I8 5 f9wg & gy Aafhy &3 4 o 2 ek
AT H TSI 3B YHU A & & | Wi orell by S
IV T V # ofar & @ Sod &fad Sikgd &9 # Rera
21 o fafi WRI R B FRIR JIR 3RS, AT
foAtor Tl JIUATRR, 3muer UfoRkel mary MfHa axa,
IHU B SR B HF fBar o1 Aear g | sy g
IRIETRl BT Th g IR BRA B ISl 9918 TS ol
Rter # wfasr # waq wafaRer & SREA &1 &9 T =g
arueT wfoReEl Ao fafdat & e @ folv e

Tg—aifem afeRieh fafor faftrn w stea e aleo areasy

3 AR W W @ AR fgurdr ufder
RIS oleler—9afidl & Fdad 3fd &1 faur=
W fFar T deder wS & SR, ufofrn @ forg
gg—oigs R fwfor faftdt & A gegel w
3rera Hrenfifdl @1 uferor fear T e — SF s/
IRD. oH, o wEe. Rie S digw @q, S S
vd qafa o, g vonfern, W9 bre Wa, Had
Sufs, qau e feoieH, fFEior gd o sreara,
P AN AT & Fau, wa+l § AfT GReM, 37uat
YU, 918 SINgH =IAIBRYI, G RIS IR eI
et H S R0 anfe W @ g Ty

A 99 @ SR, IR 7 9a9 gedl IR SR
THND UG Bies o9 &I ST & fwg & qarn &
TRl MIT # STueREN fafor # Swanf g f | aferfrat
B YA UF fAGROT & AT FH BT GAUA 3l | ©F. AR
RIS A Wl @ TR SR de foha |

TRl TR U = B ARABINRGT BT UETT T b |

5 g9, & T, T G 7 ATHAEIR— HIeTRaMS
ERT DI I e g <evR H SITd @1 S
B! Tfafaftrt & fwa # sarm | Hidemens 9 Sl SR
gHRTS], Sf. 3T ARRIAT T 37 Ua.d. 99 39 R W
SuRerd 2| & f’d d% =ell uRadt @& SR, S T.®.
A RIS U sifidheus, @y T fSoigq, 1Ree AR,
fEr J@iie Td o FREV, dH dna dfeeE
Red g R FRIF0 SURl WR il AR QU |
THUT GF b QNE, MR T 999 gehl R ey
THH! TG PHies o & SUART & A & garn b
TE GBS T # omuer et fwier # SwEnh @il
TR BT VAT UE fAOReT & |1 A BT AOH
BT | Sf. 3R, RIS 7 W1 & Ui IR Uebe b |




Training Programme on Innovative Technologies for Construction of Disaster Resilient Habitat

CSIR-CBRI, Roorkee and Dakshin Kannada Nirmithi
Kendra have jointly conducted a two days skill
development training programme on ‘Innovative
Technologies for Construction of Disaster Resilient
Habitat’ during February 7-8, 2020 at Netravathi
Auditorium, Zilla Panchayat, Mangaluru under the
CSIR Integrated Skill Initiative programme in
association with Zilla Panchayat and Mangaluru City
Corporation.

The programme was inaugurated by Mrs. Sindu B.
Rupesh, IAS, Deputy Commissioner of Dakshin
Kannada. While addressing the participants she
emphasized on the causes of frequent flooding in the
district that needs to be understood and should be able to
build flood resistant houses and hoped this training
course will give our officers to learn the techniques
required for the same. During the function Dr. R.
Selvamani, IAS, CEO, Zilla Panchayat; Shri Rajendra
Kalbavi ED, Nirmithi Kendra; CSIR-CBRI scientists
and others were present. Dr. R. Dharmaraju, Course
Coordinator welcomed everyone and briefed about
CSIR-CBRI background on skill training activities. The
programme was attended by 248 participants which

consists of engineers, architects, teaching professionals
and engineering students covering Dakshin Kannada,
Udupi and Karwar districts of Karnataka state. During
the two days deliberations, the technical sessions on
planning and designing, construction techniques and
quality control, innovative building materials, low cost
sanitation systems, landslide control measures and flood
risk mitigation and affordable housing/building
construction practices have been delivered to the
participants by Shri S.K. Negi, Dr. R. Dharmaraju, Dr.
Ajay Chourasia, Shri Ashish Pippal and Shri H.K. Jain.
During the concluding session, the participants
expressed that such kind of training programme would
enable them in updating the scientific knowledge and
adaptation of building technologies for the construction
of disaster resilient houses. The session concluded with
the distribution of certificates to the participants.

Training Programme on Multi-Hazard Resistant Housing and Habitat

A five days skill development training programme on
‘Multi-Hazard Resistant Housing and Habitat’ for the
engineers of Uttarakhand was held during February 17-
21, 2020 at CSIR-CBRI, Roorkee organized under the
aegis of CSIR Integrated Skill Initiative, with the
financial support of Department of Disaster
Management & Rehabilitation, Govt. of Uttarakhand.
Dr. N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee
inaugurated the newly created ‘Sir M. Visvesvaraya
Training Hall’ under the aegis of CSIR Integrated Skill
Initiative. This facility has been developed at
Development Construction &  Extension  Group
equipped with all the necessary training aids, which
accommodates about 50 participants.

Dr. N. Gopalakrishnan inaugurated the training
programme. While addressing the participants, he
stressed on the need of training for newly recruited
engineers to enhance the knowledge and skills through
technical/demonstration training activities. He also
expressed that disasters may occur at any time, some
disasters warning alerts are being given such as cyclone
and rainstorms, whereas precise earthquakes warning is
not possible. The best way to cope up with the natural
disaster is by adopting advanced preparedness plans
before it strikes. Dr. R. Dharmaraju, Course Coordinator
welcomed the gathering and briefed about the
programme. Dr. Suvir Singh, Shri R.S. Chimote, Dr.
Achal Mittal, Shri S.K. Negi and Dr. Ajay Chaurasia

various aspects of multi-hazard resistant construction
practices mainly architectural planning, foundation
techniques, building bye-laws and codal provisions,
design of earthquake resistant and confined masonry
structures, DPR preparation and quality assurance,
interventions on design of cost effective housing, fire
safety in buildings, disaster management, flood risk
mitigation, landslide control measures and termite
control in buildings etc covered by Dr. Ajay Chourasia,
Shri S.K. Negi, Dr. R. Dharmaraju, Dr. Suvir Singh,
Prof. R.K. Jain, Shri S.K. Singh, Dr. B.S. Rawat, Dr.
D.P. Kanungo, Shri H.K. Jain, Shri Ashish Pippal and
others. Live demonstration on different building
technologies to learn about practical/field aspects of the
construction systems were also shown to the participants.
During the concluding session, feedback by the
participants were collected and some of the participants
expressed their view on training programme which
highlights the usefulness of the emerging housing
technologies and its field applications gained through the
programme would immensely provides the backbone
support for the construction of disaster resilient houses
in hilly terrain. The session concluded with the
distribution of certificates to the participants. Dr. R.
Dharmaraju proposed a vote of thanks.
s
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Training Programme on Innovative Technologies for Construction of Rural Houses

A six days skill development training programme on
‘Innovative Technologies for Construction of Rural Houses’
for the engineers of Madhya Pradesh was held during
March 2-7, 2020 at CSIR-CBRI, Roorkee organized under
CSIR Integrated Skill Initiative with financial support of
Tribal Welfare Department, Govt. of Madhya Pradesh.

Dr. N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee
inaugurated the training programme. While addressing the
participants, he stressed on frequent upgradation of knowledge
on latest building technologies such as foundation systems,
disaster resistant construction techniques, protection of buildings
from fire and termites etc. He stated that these innovative
technologies would help the field machineries in construction of
disaster resilient houses for sustainable development. He
emphasized on practical leaming in civil work which is more
important than theoretical aspects. Dr. R. Dharmaraju, Chief
Scientist & Course Coordinator welcomed the gathering and
briefed about the programme. Shri S.K. Negi, Chief Scientist and
other scientific staff of CSIR-CBRI were also present.

During the technical sessions, participants were trained on the
latest technologies on various aspects of Innovative
Technologies for Construction of Rural Houses mainly
foundation techniques for black cotton soil, hazard resistant
design and codal provisions, confined masonry structures, quality

control and quality assurance in construction, mechanization in
constructions—C-Brick productions, fire safety in buildings,
mainstreaming of disaster risk reduction, flood risk mitigation,
non-destructive testing of buildings and termite control in
buildings etc were covered by Dr. Ajay Chourasia, Shri S.K.
Negi, Dr. R. Dharmaraju, Dr. Suvir Singh, Dr. B.S. Rawat, Dr.
SXK. Panigrahi,Shri HK. Jain, Shri Ashish Pippal, Shri LA.
Siddique and others. Live demonstration on different building
technologies to leam about practical/field aspects of the
construction systems were shown at CBRI Building Technology
Demonstration Park and a construction site at Haridwar.

During the concluding session, written feedback was collected.
Participants expressed their views on training programme
which highlights the usefulness of the emerging housing
technologies and its field applications gained through the
programme would immensely provides the backbone support
for the construction of disaster resilient houses especially in
black cotton soil. The session concluded with the distribution of
certificates. Dr. R. Dharmara]u proposed a vote of thanks.

Jigyasa: Student-Scientist Connect Programme

CSIR-CBRI, Roorkee organized various programmes under Jigyasa: Student-Scientist Connect Programme. Scientists and experts, under
the supervision of Dr. Atul Kumar Agarwal, Senior Principal Scientist & Jigyasa Programme Coordinator, CSIR-CBRI, Roorkee
interacted with the students and teachers and introduced them to different aspects related to science and technology.

UN International Day of Women and Girls in Science & Birth Anniversary of Thomas Alva Edison

CSIR-CBRI, Roorkee organized a Student-Scientist Connect
Programme on February 11, 2020 to celebrate UN International
Day of Women and Girls in Science & Birth Anniversary of
Thomas Alva Edison. Dr. Atul Agarwal motivated the students to
adopt a scientific approach towards life. The programme
commenced with screening of Science Film on achievements of
CSIR-CBRI, Roorkee. Several lectures were presented including
“Fire Risk Reduction in Buildings” by Dr. Suvir Singh, Chief
Scientist; “Edison or Curie — Science Does Not Discriminate” by
Dr. Atul Kumar Agarwal; and “Advanced Building Materials”

by Dr. L.P. Singh, Senior Principal Scientists. Science magazines
“Vigyan Pragati” & “Science Reporter” were distributed.
Students, Principal and teachers of Rajiv Gandhi Navodaya
Vidhyalaya, Shikarpur visited the CSIR-CBRI laboratories,
interacted with Institute scientists and learnt about various
i_nnoyativefciqchnologie_s.

International Darwin Day

CSIR-CBRI, Roorkee organized a Student-Scientist
Connect Programme on February 12, 2020 to celebrate
International Darwin Day. Every year the day celebrates
the birth anniversary of biologist Charles Robert Darwin
and anniversary of publication of his famous book “On
the Origin of Species”.

The programme commenced with the screening of
Science Film featuring the achievements of CSIR-CBRI,
Roorkee. Several lectures were presented including
“Basics of Earthquake Engineering in Buildings” by Dr.
Achal Mittal, Senior Principal Scientist; “Darwin &
Evolution: Survival of the Fittest” by Dr. Atul Kumar

Agarwal; and “Building Materials: Past to Future” by Dr.
L.P. Singh, Senior Principal Scientist. Science magazines
“Vigyan Pragati” was distributed amongst the students.
Students, Principal and teachers of Government Higher
Secondary School, Sohalpur visited the CSIR-CBRI
laboratories, interacted with Institute scientists and learnt
about various innovative technologies.
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National Science Day: Student-Scientist Connect Programme/ SR fasi=r foqw : faemefi-—dsnfe G srisw

In commemoration of the discovery of the Raman Effect on
28 February 1928 by Indian Physicist & Nobel Laureate Sir
C.V. Raman and to promote this scientific consciousness and
recognize outstanding efforts in the field of science
communication and popularization, CSIR-CBRI, Roorkee
organized National Science Day: Student-Scientist Connect
Programme on February 28, 2020.

Dr. Atul Kumar Agarwal informed about the theme of
National Science Day 2020 — “Women in Science”. The
programme commenced with the screening of Science Film
featuring the achievements of CSIR-CBRI, Roorkee.

Several lectures were presented including “‘Our Inspiration-
Nobel Laureate Sir C.V. Raman” by Dr. Atul Kumar
Agarwal; and “Building Materials: Past to Future” by Dr.
L.P. Singh, Senior Principal Scientists. Dr. Suvir Singh, Chief
Scientist explained about various technologies developed by
CSIR-CBRI for fire safety in buildings. Science magazine
“Vigyan Pragati” was distributed amongst the students.
Students of Government Inter College, Manubas Grunt,
Haridwar gained practical knowledge and hands-on
experience at CSIR-CBRI laboratories, interacted with
Institute scientists and learnt about various innovative
technologies.
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Staff News

Promotion AR
Shri Amar Singh Senior Tech (2) Gr. 11 (4)  01.07.2017 = 3R Rig IRS THNRE (2) s 11 (@) 01.07.2017
Shri Radhey Shyam Senior Tech 2) Gr. 1T (4)  21.09.2016 T XTI oI RS TR (2) TS 1T (4) 21.09.2016
Smt. Saroj Rani Senior Tech 3) Gr. IT (5)  14.10.2017 M WA IS aHIREE () IS 116) 14102017
ShriRadhey Shyam ~ MTS Level III 13.07.2019 S T ¥R 11 13072019
Transfer TATICAROT
Smt. Sangeeta Sharma  Senior Technician 24.01.2020 NS AT I RS TH-NRR—IT 24.01.2020

From CSIR-CBRI, Roorkee to CSIR-NAL, Bengaluru

Resignation

Shri Piyush Mohanty Scientist 20.03.2020
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Sl 3gel FAR WAl /Dr. Atul Kumar Agarwal
aRss e AsNfe / Senior Principal Scientist
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fereers / Director
HoTTSeR— a7as srggHene Jxaer / CSIR-Central Building Research Institute
SeMI-247667 (FTABS) ARA /Roorkee-247667 (Uttarakhand) India
W11/ Phone: 01332-272243; e / Fax: 01332-272543,272272 , 3l / E-mail: director@cbri.res.in; JSTSC / Website: www.chri.res.in




