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About the Institute 

Visvesvaraya National Institute of Technology, Nagpur is one 

of the thirty one National Institutes of Technology in the 

country. It is an Institute of National Importance, named af-

ter Bharat Ratna Sir M. Visvesvaraya. Earlier, the Institute 

was known as Visvesvaraya Regional College of Engineering 

(VRCE). It was established in the year 1960 under the 

scheme sponsored by Govt. of India and Govt. of Maharash-

tra. The vision of institute is to contribute effectively to the 

national endeavor of producing quality human resource of 

world class standard by developing a sustainable technical 

education system to meet the changing technological needs 

of the country incorporating relevant social concerns and to 

build an environment to create and propagate innovative 

technologies for the economic development of the nation.  

 

About the Department 

The Department of Civil Engineering is one of the finest and 

oldest engineering department of the Institute and stands 

with an immortal reputation. The department was formed 

along with the Institute itself and therefore is as old. The De-

partment has highly educated and well experienced faculty 

members who endeavor to produce finest engineers, contrib-

uting incredibly to the nation. The alumina of the department 

are widespread in India and abroad, occupying high positions 

in their respective fields. The Department has an intake of 

120 students per year under UG Course and 100 students per 

year under PG Courses. 
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Date 
Lecture 

Hours 
Title of the Talk Speaker 

23/11/20 

10:00 – 11:00 Inaugural ceremony  

11:30 – 13:00 Importance of geological investigations in construction projects 
Prof. Yashwant B. 

Katpatal 

15:00 – 16:30 
Role of interpretation and engineering judgement in geotechnical in-

vestigations 
Dr. Anjan R. Patel 

24/11/20 

09:30 – 11:00 Underground unlined rock cavern for crude oil storage 
Dr. Anirban C. 

Mandal 

11:30 – 13:00 Rock-Heat interaction: Application, experimental analysis and future 
Dr. Nikhil N. 

Sirdesai 

 15:00 –16:30 Impact response of thin walled structures Dr. Gaurav Tiwari 

25/11/20  

09:30 – 11:00 Frictional dynamics of a soft granular layer Dr. Arun K. Singh 

11:30 – 13:00 Fracture mechanics aspect in design engineering Dr. Gaurav Tiwari 

15:00 – 16:30 Pavement material characterization Dr. Udit Jain 

26/11/20 

09:30 – 11:00 
Geo-composites using Expanded polystyrene (EPS) Geofoam Geo-

synthetics 
Dr. Amit H. Padade 

11:30 – 13:00 Engineering seismology & Geodynamics Dr. Srinivasan V. 

15:00 – 16:30 Soil Structure Interaction & Numerical modelling 
Dr. Shrabony    

Adhikary 

 17:00 –18:30 
Unlock your iPod (Art of Living Session Under FIT INDIA movement 

as mandated by AICTE) 
Dr. Karthik B. 

09:30 – 11:00 Soil amplification & Current state of the art 
Dr. Shrabony    

Adhikary 

27/11/20 
11:30 – 13:00 Application of GIS & Remote Sensing on ground water assessment 

Prof. Yashwant B 

Katpatal 

15:00 – 16:30 Course assessment & feedback   

17:00 – 18:00 Valedictory function   



 

 

  

Topic: Importance of geological investigations in construction projects 

Earths subsurface domain present maximum challenges whenever it is aimed at being exploited. Many aspects of the subsurface 

domain are either unknown or less known. The most important thing about this domain is the variations observed either in terms of 

the change in material and their characteristics or change in tye structure in which this material is laid down. The variations are so 

diverse and unpredictable that it may not be completely possible to claim that data generated by analysing a few sample here and 

there can completely present the true picture. Hence, it is not always helpful to have scientific knowledge about the subsurface 

changes before the domain is confidently to be used for any activity. Knowledge of different geological aspects play an important 

role in generating a complete picture in reference to the expected variations. Several branches of geological sciences provide the 

scientific understanding of this subsurface domain viz. stratigraphic principles and classification, geological structures and their 

chronological and spatial implications, mineralogical and petrological characteristics, geomorphological features, seismic character-

istics etc. It is also important to understand the mutual relationship of these aspects with each other and also to mechanical prop-

erties and its variation. It is also important to consider specific aspects of geological information in context of engineering projects 

and its implications.  

Dr. Katpatal is Professor (HAG) in the Department of Civil Engineering, Visvesvaraya Nation-

al Institute of Technology, Nagpur, India. His area of specialization is applications of remote 

sensing and Geographical Information System in Water Resources, Environmental Impacts, 

Urban systems and Seismic studies. He has published around 250 research papers in Inter-

national /National Journals and conferences. He has completed 8 research projects on RS 

and GIS. He has been awarded 3 patents on RS and GIS applications. He has guided 22 stu-

dents for Ph.D. Degree and 85 students for M. Tech thesis. He has delivered around 280 in-

vited lectures including several key note addresses. He has several awards to his credit in-

cluding Young Scientist award from MPCOST, National BS Sharma award from IWWA, 

Kamakshi Gold Medal from World Geospatial Forum, Gold medal from IGNOU etc. He is 

member of several professional and scientific societies like AGU, EAGE, ISRS, IWWA, ISH, 

MEAE, ISTE, and Honorary Fellow of Maharashtra Academy of Sciences.  
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Topic: Role of Interpretation and Engineering Judgement in Geotechnical Investigations 

Subsurface ground conditions are highly unpredictable. During geotechnical investigations, many times, it is a case of out of sight, 

out of mind. Moreover, each geotechnical investigation is unique and is applicable for a particular project, for a particular site and 

for a particular client. No amount of geotechnical investigation is adequate to predict the subsurface conditions without the applica-

tion of proper interpretation and engineering judgement. With these viewpoints, role of the interpretation and engineering judge-

ment in geotechnical investigations will be demonstrated by citing some of the examples in real field conditions. Objective of the 

presentation is to emphasize the fact that on-time decision making quality, sound interpretation skill with proper engineering 

judgement, and technical communication skill is very much essential in order to become a good geotechnical engineer. With these 

skills, a geotechnical engineer can extract maximum reliable subsurface information within less time and with less cost. At the end 

of the lecture, it will be realized that whatever might be the amount spent on subsurface investigations and/or laboratory testings, 

it is of no use unless the investigations are done correctly and findings are interpreted properly. Moreover, the safety, cost and pro-

ject completion time will largely depend upon the subsurface information extracted from the geotechnical investigations.  

Dr. Anjan Patel has completed his PhD in Geotechnical Engineering from the Indian Institute 

of Technology, Bombay in 2009 and has over 11 years of experience in teaching, research 

and consultancy. His research interests include bender/extender tests in soils, stabilization 

of problematic soils and utilization of waste materials. He was involved as a geotechnical en-

gineer during the subsurface exploration for the expansion of SSR International Airport in 

Mauritius. This investigation was one of the special cases in geotechnical engineering which 

includes the exploration of volcanic voids and subsurface cavities. Further, he has gained 

sufficient experience in geotechnical investigations because of his involvement in various 

consultancy jobs in VNIT Nagpur. Recently, Dr. Patel has authored a book entitled as 

“Geotechnical Investigations and Improvement of Ground Conditions”. He has already guid-

ed 03 PhD and 15 M.Tech students and currently some more students are working for their 

Master′s and PhD degree under his supervision. He has published about 40 nos. of technical 

papers in different journals of national and international repute. 
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Topic: Underground Unlined Rock Cavern For Crude Oil Storage 

This presents a case study on underground crude oil storage project. This storage site was investigated by a detailed field and la-

boratory investigations. The layout, cross-section and elevation of the caverns were analysed and designed based on geological and 

geotechnical information obtained during these investigations. The excavation of the cavern is simulated with different stages i.e. 

excavation of pilot tunnel and subsequent side slashing in heading, excavation for  pilot bench and subsequent side slashing in a 

total of 3 bench. Deformation values obtained analytically were also compared with the observed deformation as excavation pro-

gressed. The present geotechnical monitoring practice for underground structures involves convergence monitoring with the help of 

optical targets and rock mass displacement with the help of borehole extensometers. As the two dimensional FEM code is based on 

plain strain concept, it could not take into account the effect of excavation in either direction which is very obvious at intersection 

of tunnels and shafts.  Therefore, the intersections at cavern are analyzed using linear three dimensional boundary element code 

Examine3D.  Thus safe and stable excavation was carried out for Cavern (20 m wide X 30 m high) along with associated under-

ground structures in close vicinity.  

Dr. Anirban Mandal presently working as Associate Professor in VNIT-Nagpur with Speciali-

zation in Geotechnical Engineering. Prior to entering in VNIT, he has worked as Sr. Engineer 

(Rock Mechanics) in Engineers India Ltd., New Delhi where he was responsible for Design 

and implementation of excavation of large rock cavern. At present he is actively involved in 

different activities in the broad area of Geotechnical Engineering.   
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Topic: Rock-Heat Interaction: Application, Experimental Analysis and Future  

Rock mechanics is critical for the operational and economic feasibility of various processes that are carried out with or within rocks. 

Rocks, a conglomerate of several minerals, exhibit varied response under high pressures, temperatures and/or saturation condi-

tions. Such environments are commonly encountered in mining and geotechnical industry, thereby making it imperative to study 

their effect on the physico-mechanical response of rocks. While the studies on the effects of saturation and pressure on rocks are 

widely available, influence of temperature requires detailed investigation due to its diverse nature across various mining and ge-

otechnical processes. For instance, novel mining methods such as underground coal gasification (UCG) requires a high-temperature 

environment for attaining its targeted efficiency. This environment is created through an external stimulus by injecting a mixture of 

super-critical oxidants. In contrast, processes such as enhanced geothermal system (EGS) operate within the existing high-

temperature fields. Furthermore, rock-heat interaction can be witnessed during instances of fire in mines and civilian structures. 

Countless monuments built predominantly by construction rocks have been damaged due to fire accidents, the most recent being 

the structure fire in the famous Notre-Dame de Paris cathedral. Such incidents leave behind thermally-damaged structures that re-

quire novel preservation and restoration protocols. An important feature to note in the aforementioned processes is that the degree 

and magnitude of rock-heat interaction is extremely diverse. Change in the physico-mechanical response of rocks, under varying 

temperature conditions, can be attributed to the mineralogical and morphological variations. Structures that are designed and de-

veloped in mining and geotechnical industry should take these aspects and their variations into consideration. This lecture focusses 

primarily on understanding the interaction of rocks with temperature and analysing its deteriorative effect. 

Dr. Nikhil Ninad Sirdesai is an Assistant Professor in the Department of Mining Engineering 

at the Visvesvaraya National Institute of Technology (VNIT), Nagpur. He received his doc-

toral degree in 2017 from the IITBMonash Research Academy under the guidance of Prof. T. 

N. Singh (Dept. of Earth Sciences, IIT Bombay) and Prof. Ranjith P. G. (Dept. of Civil Engi-

neering, Monash University). Upon graduating from IIT-BHU with an integrated Bachelor’s 

and Master’s degree in mining engineering, As of date, Dr. Sirdesai has authored over 20 

research papers in reputed international journals, conferences and as chapters in books. 

Currently, Dr. Sirdesai is serving as Principal Investigator (PI) for a project to analyse the 

effect of varied thermal environments on the physico-mechanical response of rocks, funded 

by the Science and Engineering Research Board (SERB) through the Start-up Research 

Grant (SRG) scheme. 
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Topic: Impact response of thin walled structures 

From last few decades engineers and researchers has paid much attention in the development of lightweight structures either by 

advancement of new design or material. In this context thin walled structure in the form of different cross section tubular structure, 

honeycomb and metal foams have drawn the major attention of the engineers due to their superior specific strength, force re-

sistance, energy absorption capability and low material cost and therefore it is widely used by aerospace, automobile, railway and 

naval industries. During their service period these structures often subjected to impact loading with varying intensity and caused 

local as well as global damage and energy absorbed in manner. Out of different structure the presentation mainly deals with impact 

response of thin plates, hemispherical shells, frusta tubes and sandwich structure made of aluminium. Initial part deals with mainly 

the applications which are further extended to material characterization methodology to simulate the complex behaviour of the ma-

terial during high strain rate deformation. Thereafter the modelling and experimental methodologies shave been incorporated in the 

presentation to address the low, medium and high velocity impact response of the structure. Later part mainly addressed the failure 

modes and energy absorption characterization of the structure. 

Dr. Gaurav Tiwari is currently working as Asst. Professor in Dept. of Mechanical 

Engineering in VNIT since June, 2015. He has completed his Ph.D. from IIT Roorkee, 

M.Tech. from IIT Delhi and B.E. from University of Rajasthan. He has eight year experience 

in academics and around four year experience in industry (General electric and BM indus-

try). From last fifteen years he is working in the field of finite element analysis and structur-

al analysis. His research areas are ballistics, crashworthiness, finite element analysis and 

structural analysis. One student has completed and three students are pursuing their Ph.D. 

under his supervision. He has completed one research project from DST and published 

twenty research papers in refereed journals (SCI and Scopus) and twenty one research pa-

pers in refereed conferences. He has research collaborations with Tube India, JNARDDC, , 

NIT Jalandhar, AMU Aligarh, IIT Indore and IIT Roorkee. 
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Topic: Frictional Dynamics of a Wet Granular Layer 

Granular materials are the system of discrete particulate system and practically find in variety of applications. Gouge particles 

along the earthquake faults and rock joints behave like a granular material. Frictional properties of a wet granular layer (Black cot-

ton soil) are studied experimentally between two rock surfaces. Slide-hold-slide (SHS) tests show that static, steady and residual 

stresses of the granular layer depend on shear rate for a fixed normal stress and hold time. Using the Coulomb’s law of friction, 

both adhesive stress and coefficient of friction are determined for all three stresses. These results establish that both components 

of friction increase with shear rate. A friction model for soft solid is used to predict the static strength of the granular layer. Finally, 

practical significance of the presence study is also discussed.  

 

Dr. Arun Kumar Singh, did B.Engg. in Production and Industrial Engineering from 

M.L.N.R.E.C. (presently MLNNIT) Allahabad in 1999, M.Tech in Material Science and Tech-

nology from IT-BHU( presently, IIT,BHU) in 2001 and Ph.D in Mechanical Engineering from 

IIT Bombay in 2010. He has done post doctoral research in the Department of Chemical En-

gineering at Lehigh University (2009-10) and also in the Department of Earth Sciences IIT 

Bombay (2010-11) for about three years. Before joining VNIT in June, 2012, he was assis-

tant Professor at UPES Dehradun for about five months. Dr. Singh mainly works in friction 

and fracture of soft and hard materials using theoretical and experimental approaches. He 

has published 19 SCI papers in reputed Journals and three in non SCI Journals. He has at-

tended many national and international conferences in India and contributed around 40 con-

ference papers and abstracts. In July, 2015, He attended world’s prestigious Gordon confer-

ence on adhesion at Mount Holyoke College, MA, USA which was financially supported by 

DST-SERB, New Delhi and VNIT, Nagpur. He has chaired a session in rock mechanics con-

ference (Indorock2016) at IIT Bombay in June-2016. Dr. Singh’s interests are also in mod-

eling and simulations of interdisciplinary areas covering rock mechanics and earthquakes.  
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Topic: Fracture Mechanics Aspects in Design Engineering 

Due to rapid growth of infrastructure facilities, the design and development of the structures hasdrawn major attention of the re-

searchers and engineers which can sustain against designed and probable accidental load. In this context fracture mechanics has 

secured its own place for design consideration in the design of the structure. Fracture mechanics deals with the study of how a 

crack or flaw in a structure propagates under applied loads, how it weakens the strength of the structure and resulted in terms of 

catastrophic failure. Some case histories have been addressed in the presentation from a technical expert viewpoint. The lessons 

from such spectacular failure have also assisted in the proficient design of the qualitative structure. An overview of the fracture me-

chanics concepts including linear elastic fracture mechanics, elasto-plastic fracture mechanics, damage tolerance design, modes of 

failure, different crack growth mechanism have been incorporated in the presentation. Moreover, the crack initiation and crack 

propagation life estimation of the structure subjected to low cycle and high cycle fatigue loading condition has been offered in the 

presentation. At the end various methodologies for treatment of cracked bodies have been addressed to stop or delay the failure of 

the structures. 

Dr. Gaurav Tiwari is currently working as Asst. Professor in Dept. of Mechanical 

Engineering in VNIT since June, 2015. He has completed his Ph.D. from IIT Roorkee, 

M.Tech. from IIT Delhi and B.E. from University of Rajasthan. He has eight year experience 

in academics and around four year experience in industry (General electric and BM indus-

try). From last fifteen years he is working in the field of finite element analysis and structur-

al analysis. His research areas are ballistics, crashworthiness, finite element analysis and 

structural analysis. One student has completed and three students are pursuing their Ph.D. 

under his supervision. He has completed one research project from DST and published 

twenty research papers in refereed journals (SCI and Scopus) and twenty one research pa-

pers in refereed conferences. He has research collaborations with Tube India, JNARDDC, , 

NIT Jalandhar, AMU Aligarh, IIT Indore and IIT Roorkee. 
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Topic: Pavement Material Characterization  

Road Pavements are designed and laid on soil subgrade. Modulus of Subgrade reaction is the key component in design of pave-

ments. Before designing the pavements, it is important to understand the characteristics of pavement materials, i.e., soil subgrade, 

aggregates and bitumen. The failure of pavements is generally due to failure of the soil subgrade under repetitive loading of vehi-

cles. Understanding of pavement material characteristics can lead to  future prospects in Geotechnical Engineering to improve and 

design stable subgrades for better roads in the country. This talk will cover characteristics and properties of such materials used in 

pavement construction. The talk will further discuss how the material properties are essential for road pavements and how there is 

always ongoing research works focused towards improving these material properties for better and more sustainable roads. 

 

Dr. Udit Jain is an Assistant Professor at VNIT Nagpur. He did his PhD in Transportation from 

IIT Roorkee. He completed his Masters from School of Planning and Architecture New Delhi 

in 2013 and was the Gold Medalist in Transport Planning. He is an active contributor to peer

-reviewed journals and various national and international conferences. His research interests 

are in the field of Road Safety, Pavement Design & Traffic Engineering. He is a member of 

different professional bodies like IRC, IEI and ITPI. He was recipient of MHRD fellowship 

(Govt. of India) for higher studies during 2014 – 2017. The work carried out by him on pe-

destrian crosswalks has been incorporated in the Indian Highway Capacity Manual (Indo-

HCM) as well as the latest 2020 revision of IRC103. His ongoing work on grade separated 

crosswalks will further add value to IRC:103 Indian Guidelines for Pedestrian Facilities. 
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Topic: Geo-composites using Expanded polystyrene (EPS) Geofoam Geosynthetics  
 
This lecture presents the idea about previous, present and futuristic approach of development of lightweight geomaterial and geo-

composites using expanded polystyrene (EPS) geofoam material. Initially, the origin and application of this form of gesynthetics 

has been discussed along with work conducted by various researchers. This material is either in the form of small spherical beads 

or block. These well-rounded spherical beads are blended with either soil or flyash/stone dust to form the lightweight geomaterial 

by adding beads in the percentage with respect to parent material like soil or fly ash. The mixing proportions, sample preparation, 

test procedure along with results and discussion with comparison are discussed. The strength and stiffness parameters so obtained 

by blending EPS beads with parent material are compared with EPS geofoam block and some of the geomaterial developed earlier. 

Further, a cellular structure has been proposed for reducing the cost of EPS material by replacing major volume with filling materi-

al. The geometry of the cellular structure, compaction difficulty and its remedy in the field, failure patterns and applications are al-

so discussed.  The present study on the behavior of lightweight geomaterial with respect to different parameters and its application 

along with cellular structure as a future scope of work is also discussed in the lecture.  

Dr. Amit Padade is currently working as an Assistant Professor in the department of Civil En-

gineering VNIT Nagpur since April 2018 . He completed his M.Tech in Geotechnical Engi-

neering from National Institute of Technology (NIT) Warangal in 2010. Immediately, after 

his P.G he persuade Ph.D at Indian Institute of Technology (IIT) Bombay where he studied 

for four years got Ph.D (Geotechnical Engineering) in November 2014. Dr. Padade has pub-

lished 25 original research papers in prestigious conferences and journals. 4 of these were 

presented and discussed in first grade prestigious international conferences abroad viz. Aus-

tralia, Germany, USA, Thailand etc. He has completed major consultancy and testing pro-

jects worth Rs. 1.75 Cr in overall. He is a life member of Indian Geotechnical Society and 

also Member of Institute of Engineers (I), Kolkata. He has also delivered numerous invited 

expert lectures at several technical institutes and forums. He is also a reviewer of renowned 

International Journal of Geomechanics and also served as reviewer for many other reputed 

journals. Dr. Padade did noteworthy original research in expanded polystyrene (EPS) 

geofoam – soil system, soft clay ground improvement, lightweight geomaterial and geotech-

nical aspects related to application of geosynthetics.  
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Topic: Geodynamics & Engineering Seismology 

Over many decades, geologists have made noble contribution towards this field of Earthquake Engineering wherein we 

have understood the origin &amp; composition of earth’s surface, volatility of the crustal plate movements, major classi-

fication of the globe based on seismic activity etc. The lecture covers the phenomenon of Earthquake, source mechanics 

of earthquake, wave propagation, and ground deformations. The module of this talk will help the participant to have bet-

ter understanding towards interior of the earth, earth system and its evolution. 

Dr. Srinivasan V is an Assistant Professor in the Department of Civil Engineering at VNIT 

Nagpur since 2018. He obtained his Master’s and Doctorate from IIT Kanpur in 2011 and 

2017 respectively. His area of expertise include: Coalescence of shallow foundations and 

anchor systems, Physical and Numerical modeling of geotechnical systems. His research 

contributions include 10 peer-reviewed journals of international repute and 9 articles in 

prestigious conference indexed in SCI/Scopus. He is also a lifetime member of Indian 

Geotechnical Society, Institute of Engineers (India), Indian Concrete Institute, Indian Road 

Congress. 
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Topic: Soil Structure Interaction & Numerical modelling 

An important phenomenon arising due to the compliance of soil under seismic condition is soil-structure interaction (SSI). SSI, re-
duces the total stiffness of the structure, thereby increasing the period of vibration and total displacement. The frequency tuning 
between the structure and the soil plays a very important role in this context and is capable of significantly magnifying the re-
sponse of the structures having periods of vibration close to the characteristic site period.The two important components of SSI are 
the inertial interaction and kinematic interaction. The inertial interaction is mainly due to the inertia or mass of the superstructure 
due to which there are deformations in a compliant soil during seismic action. Kinematic interaction on the other hand, is mainly 
due to the stiffness of the foundation itself which alters the free field motion at the base of the structure. Numerical modelling plays 
a very import role in seismic response of structures. Two types of methods are available for the analysis of structure-foundation-
soil system, i.e., Direct Method and Indirect Method. In direct approach, also known as coupled analysis approach, the problem of 
soil-foundation-structure, that is, soil amplification, kinematic interaction and inertial interaction is solved in a single step and the 
equations of motion are solved directly in their coupled form. The problem size becomes very large for three dimensional continu-
um discretization of superstructure, foundation and unbounded soil domain is modelled with less rigour. The indirect approach is 
also known as decoupled analysis, sub-structure approach, or multistep approach, where the whole structure is divided into parts in 
which the superstructure includes a portion of non-linear soil around the foundation and a substructure includes the unbounded soil 
around the superstructure. A case study is considered for demonstration of the numerical modelling of soil-foundation-structure 
system.  

Dr. Shrabony Adhikary is currently working as an Assistant Professor in the department of 
Civil Engineering, VNIT Nagpur. Dr. Adhikary has done her M.Tech. and Ph.D. in 2010 and 
2015 respectively from  Department of Earthquake Engineering, IIT Roorkee. Her research 
interest includes Soil amplification and site response analysis; Soil-structure interaction; Ma-
chine foundation; Performance based seismic design; Geotechnical Earthquake Engineering.  
Dr. Adhikary  has been awarded the Early Career Research Award (SERB-DST) of 32 lakhs 
for the year (2017-2020).  Dr. Adhikary has published numerous research papers in reputed 
international journals (6 SCI+2 Scopus) and international conferences (10).  She is a life 
member of Indian Geotechnical Society (IGC), Indian Society of Earthquake Technology 
(ISET), and other prestigious technical bodies. She is reviewer of many reputed journals viz. 
Arabian Journal for Science and Engineering (AJSE), Jordan Journal of Civil Engineering 
(JJCE), International Journal of Geosynthetics and Ground Engineering (IJGGE), Asian Jour-
nal of Civil Engineering (AJCE) etc.  
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Topic: Unlock your i-POD 

As per WHO, “Health is a state of complete physical, mental and social well-being and not merely the absence of disease or infirmi-
ty. A state of well-being in which the individual realizes his or her own abilities, can cope with the normal stresses of life, can work 
productively and fruitfully, and is able to make a contribution to his or her community”. It is a general perception that academics is 
a calm and relaxed place of work, with long holidays, and small workloads. However, in their recent study, Erikson et.al have re-
ported “an acute situation of endemic bullying and harassment, chronic overwork, high levels of mental health problems, general 
health and wellbeing problems, and catastrophically high levels of demoralisation and dissatisfaction across the UK higher educa-
tion (HE) sector”. Similar results have been reported by Srivastava and Shukla for the HE sector in India. What is the reason that 
an occupation that is considered as the least stressful has turned out otherwise? Academics involves a lot of thinking. Most of us 
spend hours sitting at a desk, thinking deep thoughts on our specific topic area.  The academic job profile involves planning about 
our class lectures and research paper. It involves anxiety thinking about our next grant, the rejection from a reputed journal pub-
lisher and all the effects it might have on our career growth.  The worst part is we are unaware when the thinking converts into 
chronic worry. The WHO definition highlights the need for mental and social wellbeing and the ability to cope with normal stresses 
of life.  Although there is a lot of awareness on the benefits of a good physical health, very little is known about the effects of 
stress on our health and the ways to deal with it.  The session will share the current research findings on the ill -effects of chronic 
stress on our health. The session will introduce “Meditation” as a tool to cope with everyday stress.  Current research findings on 
the general benefits of Meditation and specific benefits for academicians will be shared. A live guided meditation session along with 
desktop stretching exercise will be conducted to give a first-hand experience to the audience.  

Dr. Karthik Balasundaram has completed his Ph.D. in Environment Engineering from IIT 
Kanpur and is currently working as Assistant Professor in the Department of Civil Engineer-
ing at VNIT Nagpur. He has also worked with ERM India Pvt limited in the capacity of Asst. 
Consultant (Contaminated Site Management). His research interests include physico-
chemical processes for air pollution control, water and waste water treatment. Dr. Karthik 
Balasundaram has been associated with the Art of Living Foundation since 2008. He has 
successfully completed several levels of advanced meditation programme offered by the or-
ganization. He has been teaching meditation since the year 2010 first as a volunteer of the 
Art of Living Organization and since 2017 as a certified trainer. 

Fundamental Aspects and Futuristic Prospects of Geotechnical Engineering 

VNIT, NAGPUR 23rd-27th November 2020 

Dr. Karthik Balasundaram 



 

 

  

 
Topic: Soil amplification & Current state of the art 

Soil amplification is the phenomenon, in which the local subsoil acts as a filter and alters the seismic ground motion characteristics. 
Due to soil amplification the characteristics of ground motion on the soil surface are quite different from the motion at the rock-
outcrop or at the bedrock. Soil amplification depends on many factors and especially on the impedance of the overburden and 
depth of soil layers. It modifies the amplitude and frequency content of the ground motion. Engineering design codes worldwide, 
e.g. the Uniform Building Code (UBC 1997), International Building Code (IBC 2006), National Earthquake Hazard Reduction Pro-
gram (ASCE 7-10) in the United States, Eurocode 8 (CEN 2004) in Europe, New Zealand code (NZS, 2004) and the Indian seismic 
code IS 1893 (BIS, 2016) take into account the effect of soil amplification through modification of design response spectra at a ref-
erence or standard site. Site characterization or classification for the wide variety of site conditions encountered in practice is 
therefore, the first step in the determination of soil/site amplification.  The present code IS 1893 (1):2016 ignores the amplification 
of effective peak ground acceleration due to the existence of soft soil layers. This results in lower design spectral accelerations on 
soil sites compared to those adopted by codes in other nations. Further stratigraphy, impedance contrast, sediment thickness and 
site period play an important role in determining the soil amplification factors and therefore, should be considered in the future site 
classification schemes of the Indian Seismic Code. 

Dr. Shrabony Adhikary is currently working as an Assistant Professor in the depart-
ment of Civil Engineering, VNIT Nagpur. Dr. Adhikary has done her M.Tech. and 
Ph.D. in 2010 and 2015 respectively from  Department of Earthquake Engineering, 
IIT Roorkee. Her research interest includes Soil amplification and site response anal-
ysis; Soil-structure interaction; Machine foundation; Performance based seismic de-
sign; Geotechnical Earthquake Engineering.  Dr. Adhikary  has been awarded the 
Early Career Research Award (SERB-DST) of 32 lakhs for the year (2017-2020).  Dr. 
Adhikary has published numerous research papers in reputed international journals 
(6 SCI+2 Scopus) and international conferences (10).  She is a life member of Indi-
an Geotechnical Society (IGC), Indian Society of Earthquake Technology (ISET), In-
dian Water Works Association (IWWA) and Institution of Engineers India (IEI).  She 
is reviewer of many reputed journals viz. Arabian Journal for Science and Engineer-
ing (AJSE), Jordan Journal of Civil Engineering (JJCE), International Journal of Geo-
synthetics and Ground Engineering (IJGGE), Asian Journal of Civil Engineering 
(AJCE) etc.  
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Topic: Application of GIS & Remote Sensing on ground water assessment 

Groundwater is most important source of water supply in India as a large percentage of population still depends on it for potable 

water as well for irrigation needs. The groundwater is also important to sustain the ecosystem. Understanding of the fundamental 

aspects of groundwater occurrence, its potential, availability and management is very much required to make it a sustainable 

source. But, it is observed that there is decline in groundwater availability throughout the world and especially in India; so much so 

that it is predicted that by 2050, many watersheds will be converted to overexploited watersheds in India. The advent of remote 

sensing technology well complimented with GIS has proved to be beneficial not only to visualise the groundwater characteristics 

but also the management of groundwater through better modelling has started improvement in the situation. RS and GIS has 

changed the research in groundwater management through better demarcation of the aquifers, their storage and yield characteris-

tics and also in identifying the discharge and recharge areas. Availability of high resolution satellite data and thematic information 

has further improved the situation. With availability of GRACE data at better resolution, more focussed research in future would en-

hance our understanding on groundwater availability in rural as well as urban watersheds. 

Dr. Katpatal is Professor (HAG) in the Department of Civil Engineering, Visvesvaraya Nation-

al Institute of Technology, Nagpur, India. His area of specialization is applications of remote 

sensing and Geographical Information System in Water Resources, Environmental Impacts, 

Urban systems and Seismic studies. He has published around 250 research papers in Inter-

national /National Journals and conferences. He has completed 8 research projects on RS 

and GIS. He has been awarded 3 patents on RS and GIS applications. He has guided 22 stu-

dents for Ph.D. Degree and 85 students for M. Tech thesis. He has delivered around 280 in-

vited lectures including several key note addresses. He has several awards to his credit in-

cluding Young Scientist award from MPCOST, National BS Sharma award from IWWA, 

Kamakshi Gold Medal from World Geospatial Forum, Gold medal from IGNOU etc. He is 

member of several professional and scientific societies like AGU, EAGE, ISRS, IWWA, ISH, 

MEAE, ISTE, and Honorary Fellow of Maharashtra Academy of Sciences.  
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