
   

 

 

 

   

 

  
 

  

 

 

 

 

 

 

 



About the Conference 

The Department of Civil Engineering, Indian Institute of Science (IISc) Bengaluru, proudly 

organizes the International Conference on Tenets for Geosystem Surety (TGS) 2026. This 

prestigious gathering is specially convened to honor the exemplary three-decade career, 

visionary leadership, and superannuation of Prof. T.G. Sitharam, Professor of Civil 

Engineering at IISc and past Chairman of the All India Council for Technical Education 

(AICTE). Centered around the vital theme of Sustainable Infrastructure Through Hazard 

Analysis, Resilience and Management (SITHARAM), the conference provides a premier 

platform for participants to showcase their cutting-edge work, exchange transformative ideas, 

and deliberate on modern geotechnical challenges before an eminent assembly of scholars and 

engineering leaders. 

TGS 2026 serves as a high-signal intellectual forum, drawing together a diverse and eminent 

assembly of participants from across the globe. The conference brings together:  

• Distinguished Invitees & Scholars: Leading global researchers, foundational thinkers 

in civil engineering, an  d academic pioneers driving technical innovation.  

• International & Local Delegates: Registrants from premier global and national 

institutions presenting cutting-edge advancements across six specialized technical 

themes.  

• The Geotechnical Fraternity & Practitioners: Industry consultants, contractors, 

manufacturers, and policy analysts navigating real-world infrastructure challenges.  

• Prof. Sitharam’s Academic Lineage: A proud contingent of his former Ph.D. scholars 

and students who have gone on to shape modern engineering practices worldwide.  

• Bonafide Students: The next generation of researchers and engineering minds 

presenting breakthrough insights before an accomplished assembly of peers.  

Through dedicated technical deliberations, peer reviews, and an active industrial exhibition, 

TGS 2026 bridges the gap between sophisticated geomechanical theory and field practice, 

forging the path for resilient global infrastructure.  
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About Prof T G Sitharam 

Prof. T. G. Sitharam is the Chairman, Board of 

Governor (BOG) of The National Institute of 

Food Technology Entrepreneurship and 

Management, Thanjavur, Tamil Nadu. NIFTEM-

T is a premier higher education and research 

institute and an Institution of National 

Importance (INI) under India's Ministry of Food 

Processing Industries (MoFPI). It focuses on food 

science, technology, and entrepreneurship 

(NIFTEM-T) and offers undergraduate, 

postgraduate, and Ph.D. programs in food 

technology and management. He is a distinguished academic leader, institution builder, and 

national policy expert with over 35 years of transformative contributions to India’s technical 

education, research, skilling, innovation, and infrastructure ecosystem. With strong academic 

foundations at the Indian Institute of Science (IISc), Bengaluru, and Director of IIT Guwahati, 

combined with extensive international exposure, he uniquely blends scientific excellence, 

policy vision, and people-centric governance. He is the co-chair of Human capital theme for 

AI impact summit 2026 which was held during 19-20, Feb 2026. Prof. Sitharam focuses on 

bridging the skill mismatch caused by rapid automation, highlighting that while routine jobs 

are at risk, AI creates new roles in development, ethics, and governance. His efforts aim to 

generate a "National Enhancing Human Capital Report" as a key contribution to the Summit, 

promoting a shift in technical education to prioritize critical thinking and AI integration, and 

ensuring that India leads in developing a "trusted and responsible" AI ecosystem.  

Until Dec 20,2025, he was the Chairman of the All India Council for Technical Education 

(AICTE) since December 2022, Prof. Sitharam has played a pivotal role in reshaping 

technical education through reforms in curriculum, digital learning, emerging technologies, 

and institutional capacity building. His leadership has emphasized transparency, 

accountability, and outcomes, alongside the establishment of Centers of Excellence in AI, 

drones, cybersecurity, quantum, semiconductors and other frontier technologies, impacting 

millions of learners and educators across the country. Prior to this he was the Director of IIT 

Guwahati and also Chairman of Research council of CSIR-CBRI and many other 

organizations. He was the former Council Member of Indian Institute of Science, Bengaluru 
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for 3 years. He was the Chairman, Executive committee, Visweswaraya Industrial and 

Technological Museum (VITM), NCSM, Ministry of Culture 2016-2022 and Member, 

National council of Science Museums(NCSM), Ministry of Culture. He was a Member of 

SERB (2019- 2022), IOE committee, NASSCOM Future Skills, DST, IITG Research Park, 

Anuvadini Foundation (section 8 Companies) etc., Prof. T. G. Sitharam possesses an 

outstanding academic and professional educational background. He earned his Bachelor of 

Engineering from Government BDT College of Engineering, Davanagere, affiliated to the 

University of Mysore. He completed his Masters at the Indian Institute of Science, Bengaluru 

(1984–1986), followed by a Ph.D. from the University of Waterloo, Canada (1987–1991).  

 

He further advanced his research expertise as a Postdoctoral Scientist at the University of 

Texas at Austin, USA (1991–1994). He was conferred the Doctor of Science (Honoris Causa) 

by Vel Tech University in 2023 and Jawaharlal Nehru Technological University (JNTU), 

Hyderabad in 2025. He has authored over 500 research publications and 20 books, guided 40 

Ph.D. scholars, and executed 120+ consultancy projects, with several innovations translated 

into practice. His scholarly impact is reflected in his ranking among the top 2% of scientists 

worldwide by Stanford University for multiple consecutive years.  

He is the Fellow of INAE, ASCE (USA), ICE (UK), IGS, ISTE, ISET and Honorary Fellow of  

Indian Geotechnical Society, 2015. He is the chief editor of the International Journal of 

Geotechnical Engineering (IJGEE) USA and Chief Editor; of Springer Civil & Environmental 

Book Series, Singapore, and also the Editorial board member of many prestigious Journals in 

India and Abroad. Beyond academia, he has contributed to landmark national projects, 

including the Ram Temple foundation works at Ayodhya, the Chenab Railway Bridge, and 

Sarovar Mala, demonstrating how engineering solutions can harmonize with tradition, ecology, 

and sustainability. He has also held numerous high-level governance roles across IITs, IISc, 
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CSIR laboratories, and national science institutions, and has been actively involved in 

mobilizing CSR and philanthropic resources for research and innovation. Widely honoured 

with national and international awards including Sir M. Visvesvaraya Lifetime Achievement 

Award 2023 and Sir C.V. Raman Award from Govt of Karnataka, 2002, STTAR SHIKSHA 

GARIMA PURASKAR sept 27, 2025; IGS-Kueckelmann Award 2015; Prof. Gopal Ranjan 

Research Award 2014; Recipient of 1998 S. P. Research Award, and Dr Pritam Singh Academic 

Transformation Leader Award 2025 from Dr. Pritam Singh Foundation. Prof. Sitharam stands 

out as a rare leader who bridges academia, government, industry, and society, combining 

scientific depth with a compelling vision for nation-building and sustainable development. He 

was the President of Indian Society for Earthquake Technology (ISET) for two terms, and Vice 

President ISET for two terms. In addition, he is the founder President of International Society 

for Coastal Reservoir Research (IACRR).  

 

Presently, he is the mentor for the Green TERRE Foundation (GTF). He has authored many 

books on Artificial Intelligence including “AI Shakti-AI Bharat”, Challenges into 

opportunities and dreams into realities, Wireframe document on AI for all (authors: T G 

Sitharam, Dr. M. Verma, Mr. Kochhar, 2025), Khanna Book Publishing Co (P) Ltd., New 

Delhi, pp. 164, 2025; The Road Ahead 2.0 (2 volumes 750 pages), Education world, 2024 (by 

prof. T G Sitharam and Yogesh Kochhar -2 volumes: ISBN 978-93-341-9461-6 & ISBN NO-

978-93-341-9750-1, 2025; and Unlocking the potential of Technical education to shape 

India’s Future – Fueling Innovation, Growth and Inclusion, by Prof. T G Sitharam, ISBN 978-
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93-6194-306-5. 2024; “Empowering Minds: the Transformation of IIT Guwahati” by Prof. T. 

G. Sitharam, 2025 and Building a Future Ready India: Vision plan & Strategy for Technical 

education during Amrit Kaal (enhancing the role of technical education for vikasit Bharat, by: 

T. G. Sitharam, 2025, ISBN 978-93-55386-11-3”). He emphasizes lifelong learning, 

adaptability, and human-centered AI, preparing people for job transformation rather than 

elimination, and integrating national efforts into the global summit framework. 

 Awards and Honors 

 

Proud Alumnus of UBDT College of Engineering, Honoured by the Vice Chancellor of VTU, 

Belagavi on 29th May 2026, in the honorable presence of the Vice President of India and 

Honorable Governor, and many Ministers of the Government of Karnataka at Davanagere 

during the Platinum Jubilee celebration of UBDCE. 

Patents 

• In-Vehicle Road Signs and Live Traffic Lights Using Direction Sensitive Short 

Range Wireless Communication, 

RFID-IPA09120001 

Title: Direction Sensitive Wireless Communication Application No. 4873/CHE/2012; 

Date of filing: 23 November 2012; 

Applicant: Indian Institute of Science, Bangalore; Our Ref: IPA09120001 Applicants: 

Aritra Paul, T G SItharam, Venkatesh. 
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• A System and method for fracking of shale rock using shock wave 

Date of filing in India: 15.10.2013 

Patent Application no.: 4633/CHE/2013 

Deferment filed for six months April 08, 2015 4633/CHE/2013 April 09,2015; 

PCT/IN2015/000166. 

The proposed technique intends to produce new fractures in the oil-bearing shale rock 

formation using the shock waves. A shock tube is a tool which generates shock waves 

which can be placed either inside the wellbore or on the ground surface. Applicants: 

G Jagadeesh, T G Sitharam; KPJ Reddy and KB Akhilesh (IISc, Bangalore). 

• A System and method for fracking of shale rock using shock wave 

Date of filing in India: 15.10.2013 

Patent Application no. PCT/IN2015/000166. (Filed in US) 

• A System And Method For Increasing Yield Of A Depleted Borewell By Using  

Shock 

Applicants: KPJ Reddy, T G Sitharam and Vivek,P. Patent 

Application no: IP -1371-IN-10960-PPA-2014: 

Many borewells get abandoned due to low yield or dry out. The efficiency of the wells 

gets reduced over time by indicating a low specific capacity or yield. It is 

economically not feasible and practically impossible to abandon them and start with 

a new borewell. It is possible that these borewells can be rejuvenated. A new technique 

is proposed here to increase the yield of a well with the application of shock waves. 

Shock waves are generated using a shock tube on the surface and directed into the 

borewell. The high pressure behind the shock wave traveling into the borewell acts 

normal to the walls of the borewell and helps in clearing the clogged up water channels 

(fissures, fractures, etc.) present in rock formations and thereby allowing the water to 

flow easily into the well 

• Smart water network to store river flood water in sea-based reservoirs and a 

method of interlinking these reservoirs (Sarovar MalaTM), 

 India patent no. TEMP/E-1/44294/2016-CHE,2016. Thallak Gundurao Sitharam; 
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Copyright and Trademark 

• Smart water network to store river flood water in sea-based reservoirs and a method of 

interlinking these reservoirs (Sarovar MalaTM), Thallak Gundurao Sitharam, India 

Copyright Registration number L-72417/2018 dated 16.01.2018 

• Efficacy of coastal reservoirs to address India’s water shortage by impounding excess 

river flood waters near the coast, Copyright Registration number L-72419/2018 dt. 

16.01.2018. 

List of Publications 

Consolidated Details of Publications 
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List of Students – T G Sitharam  

PhD Thesis Submitted 

1. Bala Reddy Muthanna, “Liquefaction behavior of clayey soils (Submitted 2017). 

(external)  

PhD Thesis awarded 

2. Vivek P, (2018) "The Behaviour of Granular Materials under Shock and Blast Loading 

- A Shock Tube Investigation".. Status : Degree awarded.  

3. Deendayal Rathod (2017), “Analyses of Laterally loaded piles in clayey soils with 

sloping ground” . Status : Degree awarded.  

4. Devaraj H., (2016) “Socio-economic impact analyses of improvement of roads in 

around Bangalore", (Awarded)- Jointly with Prof. Parthsarathy Ramachandran. Status 

: Degree awarded.  

5. Naveen B P (2016), Static and dynamic behavior of solid wastes (Awarded).(Jointly 

with prof. P V Sivapullaiah) Status : Degree awarded.  

6. Resmi Sebastian (2015), "Low strain dynamic properties of jointed rock mass" Status : 

Degree awarded.  

7. Raviraj H. Mulangi (2015) “Performance evaluation of public bus transport operations 

in Karnataka by using non-parametric and multivariate analysis”.   Status : Degree 

awarded.   

8. Amarnath Hegde (2015), "Ground improvement using 3D cellular confinement 

systems: Experimental and numerical studies".   Status : Awarded  

9. Naveen James (2014), "Site characterization and assessment of various earthquake 

hazards for micro and macro-level seismic zonations of regions in the peninsular India". 

Status: Awarded  

10. Arjun Sil (2014),  "Seismic Hazard Assessment of Tripura and Mizoram States along 

with microzonation of Agartala and Aizawl cities”. Status: Awarded  

11. Partho Choudhury (2013), "Intelligent models for prediction of blast induced ground 

vibration parameters based on explosive and geotechnical characteristics". Status: 

Awarded (jointly with prof. Madhavi latha)  
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12. S D AnithaKumari (2013), "Effect of Particle shape on the mechanical behaviour of 

granular media: Discrete Element Simulations". Status: Awarded  

13. SreevalsaKolathayar (2013), "Comprehensive Seismic Hazard Analysis of 

India".Status: Awarded  

14. Abhishek Kumar (2013), "Seismic microzonation of lucknow based on region specific 

GMPE’s and geotechnical field studies".Status: Awarded (Jointly with Dr. P. 

Anbazhagan)  

15. M Raji (2013), "Endochronic Constitutive Model for sands and its application to 

geotechnical problems". Status: Awarded  

16. More Ramulu (2010), “Behaviour of subsurface structures in jointed rock mass 

subjected to repeated loading” Status: Awarded. (jointly with prof. Madhavi latha)  

17. K.S. Vipin (2010), “Assessment of seismic hazard with local site effects: Deterministic 

and probabilistic approaches” Status: Awarded.  

18. Dash, Hemanta Kumar (2008). “Undrained Cyclic and Monotonic Response of Sandsilt 

Mixtures”. Status: Awarded.  

19. PijushSamui (2007), "Geotechnical Site Characterization and Liquefaction evaluation 

using Intelligent models". Status: Awarded.  

20. Maaji Vidya Bhushan (2007), "Strength and Deformation Behaviour of Jointed rocks:  

An Equivalent continuum model". Status: Awarded.  

21. Anbazhagan, P. (2007). "Site characterization and Seismic hazard Analysis with local 

site effects for Microzonation of Bangalore". Status: Awarded.  

22. Ravishankar, B.,V., (2006), "Cyclic and monotonic undrainedbehaviour of Sandy soils", 

Status: Awarded.  

23. Vinod.J.S. (2006), "Liquefaction and dynamic properties of granular materials: A 

Discrete element approach". Status:Awarded.  

24. Sireesh S. (2006), "Behaviour of Geocell Reinforced Foundation Beds". Status: 

Awarded.  

25. Govindaraju, .L (2005), "Liquefaction and Dynamic Properties of Sandy Soils". Status: 

Awarded.  
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26. Dinesh, S.V. (2003), "Discrete element simulation of static and cyclic behaviour of 

granular materials". Status: Awarded.  

27. Sridevi, B., (2000), "Numerical modeling of jointed rock mass". Status: Awarded. 

28. K. Nagendra Prasad (1997), "Constitutive modeling of soft cemented soils". Status: 

Awarded. 

29. H.B. Raghavendra (1997), "Some studies on the analysis of reinforced soil 

beds".Status: Awarded. 

30. Sameed Kumar Patil, "A Laboratory Study on Liquefaction and Post Liquefaction 

Behavior of Soils from Indo-Gangetic Basin" (Thesis writing in progress). 

31. Monalisa Naik, “Seismic hazard analyses for North India Region” (Joined in 2014). 

32. Vaishali Wayal, “Electrical resistivity Tomography: Laboratory and Field Assessment 

of Soil Properties using Electrical Resistivity Technique”, (Joined in 2016). 

33. Dhanaji Chavan, “Liquefaction mitigation using air-injection techniques”, (Joined in 

2016). 

34. Hemanth, “Twin tunnel interference effect” (Joined in 2017). 

MSc (Engg) thesis  

1. Susan Kurien, (1999) Shear Strength and Volume Change Characteristics of Granular 

Materials and Aggregate Mixtures, Status: Awarded. 

2. P.V. Nagaraja Rao, (1998) "Discrete element simulation of liquefaction behavior of 

sands", Status: Awarded-coguide 

3. Mandar S. Nimbkar (1996), "Constitutive behavior of coarse grained granular media A 

discrete element approach" Status: Awarded. 

4. Naveen B.P. (2012), “Ageing effects on municipal Solid Waste”. Status: Awarded. 

5. Akash Gupta, (Joined 2016) “Interference effect of closely spaced square footing on 

clay and sand deposits-experimental and numerical studies” Status: In Progress 

 

--------  
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TECHNICAL PROGRAMME SCHEDULE - TGS 2026 

Venue: National Science Seminar Complex, Indian Institute of Science, Bangalore 

Day 1: 17/07/2026 (Friday) 
 

09:30 – 10:30 Inauguration 
Venue: J N Tata Auditorium 
 

Coordinator:  

Dr. C.R. Parthasarathy (SGES 

Pvt Ltd) 

Volunteers: 

Sivani 

Sangeetha 

Dikshitha 

Shreyas 

Yadunandan 

Bronson 

Arun Kumar Singh  

Kukutla Sai Shivanand 

Vanishree 

10:30 – 11:00 Tea Break & Exhibition Visit 

11:00 – 12:00 Theme 1: Geosynthetics and Ground 

Improvement 
 

Presenters: 

Prof. Sireesh Saride (IIT Hyderabad); 

Dr. Amarnath Hegde (IIT Dharwad); 

Dr. Deendayal Rathod (NIT Tiruchirapalli). 

 

Expert Panel: 

Prof. A. Murali Krishna (IIT Tirupati); 

Prof. Dasaka Murthy (IIT Bombay); 

Prof. H.N. Ramesh (UVCE, Bengaluru University). 

Chair: Prof. Jyant Kumar 

(IISc, Bangalore) 
Volunteers: Ankit, Surya 

Prakash 

12:00 - 13:00 Theme 2: Geotechnical Investigation and Site 

Characterization 
 
Presenters: 

Dr. Abhishek Kumar Sharma (IIT Guwahati); 

Dr. Naveen James (IIT Ropar); 

Dr. L. Govindaraju (UVCE, Bengaluru); 

Dr. B.V. Ravishankar (Cambridge Institute of 

Technology). 

 

Expert Panel: 

Prof. Vasant Matsagar (IIT Delhi); 

Prof. T. Thyagaraj (IIT Madras); 

Prof. A.P. Singh (Explore Engineering Consultants). 

Chair: Prof. Sekhar Muddu 

(IISc, Bangalore) 
Volunteers: Yadhunandan, 

Hrithick 

13:00 – 14:00 Lunch & Exhibition Visit 

14:00 – 15:30 Felicitation of MP Nagaraj by TGS 

Special guest address: Shri M Nagaraj, Member of 

Parliament, Rajya Sabha 
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Theme 3: Seismology, Earthquake Geotechnical 

Engineering and Microzonation 

 
Presenters: 

Dr. Sreevalsa Kolathayar (NIT Surathkal); 

Dr. Abhishek Kumar (IIT Guwahati); 

Dr. Dhanaji Chavan (KLSGIT, Belagavi); 

Prof. Anbazhagan P. (IISc, Bangalore); 

Dr. Monalisha (L&T Construction); 

Dr. Ramakrishnan (FRI, Dehradun); 

Dr. Balreddy Muttana S. (SIT, Tumkur). 

 

 

Expert Panel: 

 

Shri M Nagaraj, Member of Parliament, Rajya Sabha 

Prof. S.K. Prasad, (IGS Mysuru chapter) 

Prof. A. Boominathan (IIT Madras); 

Prof. G.R. Dodagoudar (IIT Madras); 

Prof. K. Premalatha (Anna University, Chennai); 

Prof. Hazarika Hemanta (Kyushu University, Japan) 

 

Chair: Prof. KV Vijayendra 

(AIT, Bengaluru) 
Volunteers: Ayush Kumar, 

Rishab Kumar, Yogarish NR 

 

15:30 – 16:00 Tea Break & Exhibition Visit 

16:00 – 17:30 

 
Parallel Technical Session 1 (Hall A) 
(Details are provided on Page 4-9) 

Chairs: Dr. Ramakrishna 

Bag (IIT Patna) 

Volunteers: Yadhunandan 

ME; Sourav Sarkar; Hirthick 

Parallel Technical Session 2 (Hall B) 
(Details are provided on Page 4-9) 

Chair: Dr. G V Ramana (NIT 

Warangal) 

Volunteers: Zeeshan; 

Deepak; Ankit 

Parallel Technical Session 3 (Hall C) 
(Details are provided on Page 4-9) 

Chair: Dr. K Manjunatha 

(UBDTCE, Davangere) 

Volunteers: Ayaz Mehmood; 

Surya Prakash; Vishnu 

18:00 – 20:00 Cultural Programme Venue: J N Tata Auditorium 

“Echoes of the Earth” by Laasya Academy of Dance and 

Shivapriya School of Dance 

Artists: 

Dr. Lakshmi Rekha Arun 

Founder-Director, Laasya Academy of Dance 

Dr. Sanjay Shantaram 

Artistic Director, Shivapriya School of Dance 

Coordinator: Dr. C R 

Parthasarathy 

Volunteers: 

Sivani  

Sangeetha 

20:00 onwards Dinner Venue: Dining Hall 

Day 2: 18/07/2026 (Saturday) 

08:00 – 09:00 Breakfast 
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09:00 – 10:00 Theme - 4 Computational Methods and 

Geomechanics 
 
Presenters: 

Prof. Pijush Samui (NIT Patna); 

Prof. J S Vinod (University of Wollongong); 

Dr. Vipin (Swiss Re); 

Prof. Dinesh SV (SIT, Tumkur); 

Prof. Anitha SD (MSRUAS, Bengaluru). 

 

Expert Panel: 

Prof. Muthukkumaran K (NIT Tirchy); 

Prof. Ravi S. Jakka (IIT Roorkee). 

Shri Sriram, GEMS software 

Chair: Prof. Debraj Ghosh 

(IISc, Bangalore) 
Volunteers: Harish Thakur, 

Panjami K 

10:00 – 11:00 Theme 5: Rock Mechanics, Tailing Dams and 

Mining 
 
Presenters: 

Prof. VB Maji (IIT Madras); 

Dr. Reshmi Sabastian (IIT Ropar); 

Dr. Vivek P (IIT Guwahati). 

 

Expert Panel: 

Prof. Mahendra Singh (IIT Roorkee); 

Dr. H.S. Venkatesh (NIRM, Bengaluru); 

Dr. More Ramulu (AICTE, New Delhi) 

Chair: Dr. P Raghuveer Rao 

(IISc, Bangalore) 
Volunteers: Zeeshan, Pranjal, 

Ayaz 

11:00 – 11:30 Tea Break & Exhibition Visit 

11:30 – 13:00 

 
Parallel Technical Session 4 (Hall A) 
(Details are provided on Page 4-9) 

Chair: Dr. Lohitkumar 

Nainegali (NITK Surathkal) 

Volunteers: Panjami; 

Hirthick; Surya Prakash 

Parallel Technical Session 5 (Hall B) 
(Details are provided on Page 4-9) 

Chair: Dr. Prabhakar (NIT 

Tirchy) 

Volunteers: Harish Thakur; 

Deepak; Yogarish 

Parallel Technical Session 6 (Hall C) 
(Details are provided on Page 4-9) 

Chair: Dr. Arvind Kumar Jha 

(IIT Patna) 

Volunteers: Yadhunandan 

ME; Rishabh Kumar 

13:00 – 14:00 Lunch & Exhibition Visit 

14:00 – 15:00 Theme 6: Sustainability, Social Impact and 

Education 
 

Presenters: 

Dr. CR Parthasarathy (Sarathy Geotech), 

Dr. Deepankar Choudhury (IIT Bombay) 

Dr. Raviraj H.M. (NITK, Surathkal); 

Dr. More Ramulu (AICTE, New Delhi). 

Chair: Prof. V V Srinivas 

(IISc, Bangalore) 
Volunteers: Sourav, Vishnu 
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Expert Panel: 

Padmashree Dr. Prahalada Rama Rao (Former 

Director, DRDL Bengaluru); 

Dr. HK Ramaraju (The Institute of Engineers (India)). 

15:00 – 16:00 

 
Parallel Technical Session 7 (Hall A) 

 

Chair: Dr. Aditya Parihar 

(TIET, Patiala) 

Volunteers: Ayush Kumar; 

Hirthick; Maneet 

Parallel Technical Session 8 (Hall B) 

 

Chair: Dr. Kunjari Mog 

(IIEST, Shibpur) 

Volunteers: Sourav Sarkar; 

Deepak 

Parallel Technical Session 9 (Hall C) 

 

Chair: Dr. Manoj N. Bagde 

(CSIR-CIMFR, Nagpur) 

Volunteers: Zeeshan; Surya 

Prakash; Vishnu 

16:00 – 16:30 Tea Break & Exhibition Visit 

 16:30 onwards Valedictory Function 
 

Coordinator: Dr CR 

Parthasarathy 

Volunteers: 

Sivani  

Sangeetha 
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Inaugural Function Programme Schedule 
International Conference on Tenets for Geosystem Surety: TGS-2026 

Date: 17 July 2026 

Venue: J. N. Tata Auditorium, IISc Bangalore 

 

09:30 AM – 

09:33 AM 

Opening Note  Opening remarks and invitation to the dignitaries to occupy the 

dais: 

 Chief Guest 

− Dr. S. Vidyashankar, Vice Chancellor, VTU 

Presided by 

− Prof. Ananth Ramaswamy, Chairman, Department of 

Civil Engineering, IISc 

Guests of Honor 

− Shri. Janardhana Swamy, Former Member of Parliament, 

15th Loka Sabha, Chitradurga constituency 

− Padma Shri Prof. Ganapati D. Yadav, Emeritus professor 

of Eminence, Institute of Chemical Technology 

− Prof. Deepak Kumar Srivastava, TISS, Former Vice 

Chairman UGC 

Host Dignitaries 

− Prof. T. G. Sitharam and Mrs. Sitharam;   

− Dr Anil Joseph, President IGS, Vice President-Asia, 

ISSMGE 

− Prof. Anbazhagan, Convenor, TGS 2026 

− Prof S.K Prasad, Organizing member, TGS 2026 

09:33 AM – 

09:35 AM 

Invocation Invocation song  

09:35 AM – 

09:40 AM 

Welcome 

Address 

Prof. Ananth Ramaswamy 

09:40 AM – 

09:43 AM 

About the 

Conference 

Brief introduction and overview of TGS-2026 by the Prof. 

Anbazhagan  

09:43 AM – 

09:48 AM 

Lighting of the Lamp 

09:48 AM –

09:58 AM 

Felicitation of 

Teachers  

by Prof. T. G. Sitharam, Felicitation of esteemed teachers 

including  

− Dr. K. N. V. Rao, Retd. Professor UBDT CE 

− Shri K. V. Prasad, Retd. Professor UBDT CE 

− Shri D. S. Prakash, Retd. Professor UBDT CE 

− Prof. S. K. Narayan, Retd. Professor UBDT CE 

− Prof. Rama Rao, Retd. Professor UBDT CE 

− Prof. Achuta, Retd. Professor UBDT CE 

− Prof. N. Somashekar, Retd. Professor UBDT CE 

− Prof. P. V. Sivapulliah, Retd. Professor IISc 

− Prof. A. Sridharan, Retd. Professor IISc 

09:58 AM – 

10:00 AM 

Felicitation of 

Chief Guest  

by Prof. T. G. Sitharam 

−    Padma  Shri  Dr.  H.R  Nagendra Guruji,  President,
 S-VYASA Deemed-to-be-University 

Varun Menon O
Typewritten text
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10:00 AM – 

10:10 AM 

Felicitation of 

Guests 

10:10 AM – 

10:15 AM 

Address by the 

Chief Guest 

Dr. Vidyashankar 

10:15 AM – 

10:20 AM 

Address by 

Guests of 

Honor 

Dr. Nagendra Guruji, Distinguished Guest 

10:20 AM – 

10:25 AM 

Prof. Deepak Kumar Srivastava 

10:25 AM – 

10:27 AM 
Souvenir release 

10:27 AM – 

10:29 AM 

Felicitation of 

Prof. T. G. 

Sitharam 

by Dr Anil Joseph, IGS President 

10:29 AM – 

10:32 AM 

Address by 

Guests of 

Honor 

Dr Anil Joseph, IGS President 

10:32 AM – 

10:37 AM 

Mr. Janardhana Swamy 

10:37 AM – 

10:42 AM 

Dr. G. D. Yadav 

10:42 AM – 

10:44 AM 
TGS book release (AI Sakti AI for Bharat) 

10:44 AM – 

10:47 AM 

Special 

Address by 

Prof. T. G. 

Sitharam 

Prof. T. G. Sitharam 

10:47 AM – 

10:50 AM 

Vote of 

Thanks 

Vote of thanks by Prof. S. K. Prasad 

NATIONAL ANTHEM 

 

  

Shri

By the organizing committee; 

Dr. Nagendra Guruji  

.  Janardhana Swamy  

Dr. G. D. Yadav  

Prof. Deepak Kumar Srivastava  
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Cultural Evening 

Venue: J N Tata Auditorium 

18.30 to 19.30hrs 

 

“Echoes of the Earth”  
by Laasya Academy of Dance and Shivapriya School of Dance 

 

Artists: 

Dr. Lakshmi Rekha Arun 

Founder-Director, Laasya Academy of Dance 

Dr. Sanjay Shantaram 

Artistic Director, Shivapriya School of Dance 

 

 

 

 

 

Dinner 19.30 Onwards 

 

 

 

 

 

 

 

Host Dignitaries 

− Prof TG Sitharam and Mrs TG Sitharam; 

− Dr CR Parthasarathy, IGS Bengaluru Chapter 

− Prof KV Vijayendra, IGS Bengaluru Chapter 
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Valedictory Function Programme Schedule 

International Conference on Tenets for Geosystem Surety: TGS-2026 

Date: 18 July 2026, 16.30hrs 

Venue: J. N. Tata Auditorium, IISc Bangalore 

 

04:30 PM – 

04:32 PM 

Opening note Invitation to the dignitaries to occupy the dais: 

Chief guest 

− Dr Anil Joseph, President IGS, Vice President-Asia, 

ISSMGE 

Guests of Honor 

− Padmashri Prof. Prahlada Ramarao, Former 

Distinguished Scientist, DRDO, Ministry of 

Defence, Former Vice Chancellor, DIAT, Ministry 

of Defence 

− Dr. B. E. Rangaswamy, Vice Chancellor, 

Davangere University 

− Dr A. P. Singh, Secretary, IGS 

Host Dignitaries 

− Prof. T. G. Sitharam and Mrs. Sitharam 

− Prof Raghuveer Rao, Vice-Chairman, IGS 

Bangalore chapter 

− Prof. Anbazhagan, Convenor, TGS 2026 

− Prof HN Ramesh, IGS Bengaluru Chapter 

04:32 PM – 

04:35 PM 

Welcome Address Prof Raghuveer Rao 

04:35 PM – 

04:40 PM 
Honouring of Guests 

04:40 PM – 

04:43 PM 

About IGS By Dr A. P. Singh, Hon Secretary, IGS 

04:43 PM – 

05:02 PM 

Technical 

Presentation 

by Prof. T. G. Sitharam 

05:02 PM – 

05:06 PM 

Address by Chief 

Guest  

By Dr Anil Joseph, President, IGS  

05:06 PM – 

05:10 PM 

Address by Guests 

of honour 

Padmashri Prof. Prahlada Ramarao, 

05:10 PM – 

05:14 PM 

Address by Guests 

of honour 

Dr. B. E. Rangaswamy 

05:14 PM – 

05:24 PM 

Felicitation by IGS 

Chapters 

Felicitation by representatives of various IGS chapters: 

− IGS Bengaluru. 

− IGS Suratkal 

− IGS Mysuru 

− IGS Hubballi-Dharwad 

05:24 PM – 

05:34 PM 

General 

Felicitation 

Felicitation by well-wishers, colleagues, and invited 

members (if any, requested during the conference) 

05:34 PM – 

05:36 PM 

Release of books written by TGS (Road ahead 2.0, 

AImagineering) 

05:36 PM – 

05:51 PM 

Special Address by Prof. T. G. Sitharam 
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05:51 PM – 

05:54 PM 

Closing Remarks Prof. Anbazhagan 

05:54 PM – 

05:57 PM 

Vote of Thanks Prof HN Ramesh 

NATIONAL ANTHEM 

 

 

 

 

Snacks and Tea – 18.00hrs 
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DETAILS OF PARALLEL SESSIONS 

 

Parallel Session 1 - Geosynthetics & Ground Improvement 

Day 1 17-07-2026; Venue: Hall A;  16:00 - 17:30 

Chair: Dr. Ramakrishna Bag (IIT Patna) 

Volunteers: Yadhunandan M E; Sourav Sarkar; Hirthick 

1 TH02P01 

Innovative Geocell and Geogrid Composite Foundation to Support Dry Zinc Tailings 

over Existing Wet Tailings Deposits by Amarnath Hegde, Peddireddy Sreekanth 

Reddy, TG Sitharam, MK Arha, SN Gupta 

2 TH02P02 
Interaction of 3D-Printed Geomembranes with Sand: A Comparison of Different 

Polymers by Maralappa Kadimani, Amarnath Hegde 

3 TH02P03 
Strength Performance of Natural and Cement-Admixed Soils Modified with Nano clay 

by M. Kirithika, VK Stalin 

4 TH02P04 
Strength Behaviour of Soil Stabilized with Red Mud-based Geopolymer by Sandeep 

Kumar Chouksey, Hari Naga Prasad. Chenna 

5 TH02P05 

Stabilization of Expansive Black Cotton Soil Using Copper Slag as a Sustainable 

Subgrade Material: A Microstructural and Mineralogical Study by DM Suman, MS 

Ramya 

6 TH02P06 
Experimental and Analytical Investigation on Sand Bed Reinforced with Coir Geocell 

and Basal Planar Reinforcement by Renu N, Anjana Bhasi, Anil Kumar 

7 TH02P07 
Stabilization of Expansive Soil Subgrade through Lime-Sand Admixture for Flexible 

Pavement by Dharmendra Barman, Sujit Kumar Dash 

8 TH02P08 
Study on Performance of Red and Black Soil with and without application of Geo-

textile by Rajeshwari B 

9 TH02P09 
Effect of Sawdust Ash on the Geotechnical Properties of Marine Clay by Sana Fathima 

MA, Hariraj R, Nandana R, Fabiyan Augustine 

10 TH02P10 
Experimental Study on improvement of Soil Strength using Geofoam and Sawdust 

based on California Bearing Ratio Test by Kinhikar, R 

11 TH02P11 

Experimental Investigation of Enzyme-Induced Calcite Precipitation Using Soybean-

Derived Urease for Strength Improvement of Fine-Grained Soils by Mohammad Rajin 

Zaki Anwar, Raheena M, Resmi Sebastian 

Parallel Session 2 - Computational Geomechanics and AI/ML 

Day 1 17-07-2026; Venue: Hall B; 16:00 - 17:30 

Chair: Dr. G V Ramana (NIT Warangal) 

Volunteers: Zeeshan; Deepak; Ankit 

1 TH01P03 
Z-Score Normalization in Random Forest for Standard Penetration Test Value 

Prediction by Swaroopa Sail 

2 TH01P07 
Effect of Loading Waveform and Drainage on the Cyclic Triaxial Response of 

Granular Sand: A DEM Study by Abhinandan Thakur, Kunjari Mog 

3 TH04P01 
Comparison of LEM 3D and FEM 2D for slope stability analysis in a part of Western 

Ghats by Anant Gawhade, Priyajit Kundu, Sreevalsa Kolathayar 

4 TH04P02 
Reliability-Based Slope Stability Analysis of Embankment Using Machine Learning 

Techniques in Pune Region by Momin Abuzar, Saurav Shekhar Kar, Rahul Ray 

5 TH04P04 
A Review of Probabilistic Methods for Landslide Hazard by Radha Rao, Pradnya 

Singbal, Nisha Naik 
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6 TH04P06 

Numerical Investigation of Impedance Characteristics of Adjacent Strip Footings on 

Dense Sand under Cyclic Loading Using the HS small Model by Anupkumar G. 

Ekbote, Lohitkumar Nainegali 

7 TH04P07 
Reliability-Based Design Optimization of Pile Foundations via Machine Learning 

under Stochastic Uncertainty by Karthikeyan M, Manish Kumar 

8 TH04P09 
Load Sharing and Settlement Reduction Analysis of Piled Raft Foundations on Soft 

Black Cotton Soil by Aruna T Raju, K 

9 TH04P10 
Influence of Embankment Height and Train Speed on the Dynamic Behaviour of 

Railway Embankments over Soft Coastal Clay by Roy R. Anil Kumar 

10 TH04P11 
Intelligent Modelling of Underground Structures Using Computational Geomechanics 

and Deep Learning by R. Sridhar, Kiran KK 

11 TH04P12 
Machine learning–based Vs30 and fo mapping for seismic site characterization of the 

Himalayan region by Harish Thakur and P. Anbazhagan 

Parallel Session 3 - Geotechnical Investigation & Site Characterization 

Day 1 17-07-2026; Venue: Hall C;  16:00 - 17:30 

Chair: Dr. K Manjunatha (UBDTCE, Davangere) 

Volunteers: Ayaz Mehmood; Surya Prakash; Vishnu 

1 TH01P01 
Correlation of Hydraulic Conductivity with Index Properties of In-situ Polymerized 

Bentonites Under Diverse Chemical Environments by S. Keerthana 

2 TH01P04 
Strength and Energy Absorption Characteristics of High-Plasticity Clay Stabilized with 

Cow Dung Ash and Fly Ash by Anjana R Krishnan, L Abhijith, Kodi Rangaswamy 

3 TH01P05 
Estimation of Erosion Rate in Goa using Hole Erosion Test by Vanessa Fernandes, 

Savoikar, P 

4 TH01P06 
Shear Strength Behaviour of Vetiver Grass Root Reinforced Clayey Sand by Sakeri 

Ashutosh, Purvi Sabar, Suchismita Biswal, Aditya Kumar Bhoi, Nabeen Bage 

5 TH01P08 
Geophone Directionality Effects on Surface Wave Amplitudes over Slopes by 

Prabhakar Vishwakarma and P. Anbazhagan 

6 TH01P09 

Evaluation of Deformability Characteristics and Correlation between In-situ and 

Geophysical Moduli in a Stylolitic Limestone Terrain by Aakash Baheti, Singh, S, 

Sarwade, D, Gupta, M 

7 TH01P10 
Unified Properties of the Stone Masonry Dam for Stability Analysis by Senthil S. and 

P. Anbazhagan 

8 TH01P15 
Settlement Analysis of Transformer Yard Foundation in Thin Layer Soil by Lenin K R, 

Rishabh K, P Anbazhagan 

9 TH03P07 Deflection behaviour of piles on sloping terrain by Veeresh Rudrappa Koti, Naveen A 

10 TH01P12 
Subsurface Profiling Using Multi-Parameter Ensemble and Fuzzy Clustering from 

GPR Data by K. Panjami, P Anbazhagan, Arun Kumar M N 

11 TH01P14 
Nearshore Karst Hazards in Coastal Sediments: Geophysical Delineation from the 

Coromandel Coast, India by Yogarish Narasinga Raja A and P Anbazhagan 

Parallel Session 4 - Sustainability, Social Impact & Education 
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Day 2 18-07-2026; Venue: Hall A;  11:30 - 13:00 

Chair: Dr. Lohitkumar Nainegali (NITK Surathkal) 

Volunteers: Panjami; Hirthick; Surya Prakash 

1 TH02P14 
Biostimulation of Indigenous Soil Microbes and Implications for CO2 Mineralization: 

A preliminary study by Bhavitha Kamasani, Resmi Sebastian, Sakshi Rohilla 

2 TH04P05 
Enhancing Engineering Students’ Engagement Through an Experience-Based 

Approach in The Era of Artificial Intelligence by Aditya Parihar 

3 TH04P08 
Sustainable Environmental Flow Analysis of the Puthimari River Using Flow Duration 

Curve (FDC) And Tennant Method by Nilakshi Devi, Triptimoni Borah 

4 TH05P07 
Waste-to-Resource Subgrade Materials for Low-Carbon Pavement Infrastructure by N 

S Chandanshree, Anitha Kumari S D, Sanjay Nimbalkar 

5 TH06P01 
Numerical Analysis of Coir Geocell-Reinforced Pavements for Enhanced Structural 

Performance by Vikash J, Dhanya Raveendran, Sreevalsa Kolathayar 

6 TH06P02 
Structural Performance of Recycled Polypropylene Mattress-Reinforced Base Layers 

by Jain, S, Ram, A, Saride, S, Rao, P 

7 TH06P04 
Biopolymer-Based Sustainable Subgrade for Pavement Applications by Evangelin 

Ramani Sujatha, Pratheeba V, Abirami, Pavithraa S, Shri Janani R 

8 TH06P05 
Sustainable Stabilization of Expansive Soils Using Microbially Induced Calcite 

Precipitation (MICP) and Biopolymers: A Critical Review by Barman, T 

9 TH06P06 
The study on the significance of sugarcane bagasse Ash as a supplementary 

cementitious material in concrete by Soumya, T, Kumar, G 

10 TH06P07 

Synergistic Stabilization of Contaminated Dump-yard Soil via Gradation-Optimized 

C&D Waste and GGBS-based Geopolymer Binders for Pavement Infrastructure by 

Shriram Marathe, Pushparaja, Naik, Anoop Rai M 

Parallel Session 5 - Sustainability, Social Impact & Education 

Day 2 18-07-2026; Venue: Hall B;  11:30 - 13:00 

Chair: Dr. Prabhakar (NIT Tirchy) 

Volunteers: Harish Thakur; Deepak; Yogarish 

1 TH06P08 
Removal of Chromium from Paint Industry Effluent Using Marigold Flower Waste as 

a Biosorbent – Batch and Column Studies by Brunda G S 

2 TH06P09 

Column Leaching Study on the Removal of Nickel from Paint Industry Effluent Using 

Orange Peel Powder as a Biosorbent by Brunda G S, Punya C P, Sandhya M, Poorvika 

M, Puneeth Kumar M 

3 TH06P10 

Parametric Assessment of Soil Quality and Geochemical Variations Induced By 

Effluent Irrigation: Implications for Agro-Environmental Sustainability by 

Bhagyashree H N, D P Nagarajappa, P Shivakeshava Kumar 

4 TH06P11 
Dynamic Split Tensile Behaviour and High Strain Rate Anisotropy of 3D Printed 

Concrete under SHPB by Shivam Kumar, Vivek P, Biranchi Panda 

5 TH06P12 
Sustainable approach for infrastructure development: A State-of-the-Art Review by 

Sandhya Mathapati, Sanju Phulpagar, Varsha More, Lipsa Mishra 

6 TH06P13 
Analytical Evaluation of Subgrade-Controlled Rutting in Flexible Pavements: A Case 

Study of Soft Clay Strata in Jhalawar, Rajasthan by Shailendra Singh, Acharya, B 
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7 TH06P15 

Planning and Design of Reinforced Earth Wall for Approaches of Major Bridge on 

Complex Hilly Terrain: Sustainable Perspective by Gondu Venkata Ramana, 

Prudhviraj Vysaraj, Sudheer Kumar Yamsani 

8 TH06P16 
Utilization of Industrial Waste Materials for Enhancing Subgrade Soil Properties: A 

Comprehensive Review by Patel, S 

9 TH06P17 

Integrated Traffic Flow Congestion Mitigation Strategies Using IRC And INDO-HCM 

Standards In PMC, Pune by Vivek P. Gajpure, Rajshekhar G. Rathod, Sagar K. 

Sonawane 

10 TH06P18 
Sustainable Road Construction Using Bamboo Fiber in Subgrade Soil Stabilization by 

Lade V, Rathod R, Sonawane S 

Parallel Session 6 - Rock Mechanics, Tailing Dams & Mining 

Day 2 18-07-2026; Venue: Hall C;  11:30 - 13:00 

Chair: Dr. Arvind Kumar Jha (IIT Patna) 

Volunteers: Yadhunandan ME; Rishabh Kumar 

1 TH01P02 
Dynamic Tensile Strength and Fragmentation Characteristics of Cemented Sandstone 

under Impact Loading by Abass Z, Padmanabha V 

2 TH05P01 
Infrared Thermographic Signatures of Rock Damage: A Focused Review from a Rock 

Mechanics Perspective by Revuru P, Sebastian R 

3 TH05P02 

Characterization of Gold Ore Tailings and Assessment of Mechanical Properties of 

Geopolymer Concrete Produced Using Gold Ore Tailings by Eshwarayya Bolluru 

Lokesha, Mangalpady Aruna 

4 TH05P03 
Utilization of Geogrids for Improving the Strength of Coal Tailings by Hema Gurappa 

Pol, Amarnath Hegde 

5 TH05P04 

A Physics-Informed Digital Twin for Early Detection and Localization of Toxic 

Seepage in Tailings Dams by Mehul Khanna, Prachit Agarwal, Kinshuk Jain, 

Rudraksh Rajpurohit, Gowtham Padmanabhan 

6 TH05P05 

A Physics-Informed Digital Twin Driven by Real-Time Radar Data for Weak Zone 

Detection and Slope Failure Prediction in Open-Pit Coal Mines by Prachit Agarwal, 

Mehul Khanna, Kinshuk Jain, Debjit Mandal, Gowtham Padmanabhan 

7 TH05P06 

Comparative Evaluation of Empirical Rock Slope Stability Methods Along Dedicated 

Freight Railway Corridor in Aravalli Hills, India by A. Mohd. Masroor Alam, Sadique 

M Waheed 

8 TH05P08 
Fracture & Fragmentation Analysis using Fragalyst Software of Failed Rock Samples 

subjected to Cyclic Loading in Uniaxial Compression by MN Bagde and AK Raina 

9 TH05P09 
Evaluation of Seepage-Induced Softening in Earthen Dams Using ERT and MASW by 

Sourav Sarkar and P. Anbazhagan 

10 TH05P10 

Performance Assessment of Underground Tunnels Under Missile Penetration and 

Blast: Effect of Liner Material by Ibraheem Rais, Md Rehan Sadique, Mohd Masroor 

Alam, Zaid Mohammad 

Parallel Session 7 - Seismology, Earthquake Engineering & Microzonation 

Day 2 18-07-2026; Venue: Hall A;  15:00 - 16:00 

Chair: Dr. Aditya Parihar (TIET, Patiala) 

Volunteers: Ayush Kumar; Hirthick; Maneet 
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1 TH02P17 
Probabilistic Seismic Hazard Analysis for Salem District, Tamil Nadu. by R.Tharani, 

K.Premalatha 

2 TH03P01 
Site-Specific Probabilistic Seismic Hazard Assessment of the Mullaperiyar Dam in 

Peninsular India by Abdusamed A, Sankar A, Bhat G, Kolathayar S 

3 TH03P02 

Physics-Informed Earthquake Early Impact Forecasting Using Digital Twin and Unreal 

Engine by Mohamed Naveed, Rithwik Ganesh, Debjit Mandal, Gowtham 

Padmanabhan 

4 TH03P03 

Static and Seismic Stability Assessment of Black Cotton Soil – Construction and 

Demolition Waste Mixture Slopes by Madhumita Mohanty, Abhishek Kumar Singh, G 

Lokesh Tharun Kumar, Tejavath Pravalika 

5 TH03P04 
Numerical Investigation of Seismic Response of RC Buildings on MSW Landfill Sites 

Considering Soil–Structure Interaction Effects by Pruthviraj S R 

6 TH03P05 
Seismic Performance of Soil Foundation Structure Interaction and structure soil 

structure interaction in Dense Urban AreaS by Shaik Kabeer Ahmed 

7 TH03P06 
Experimental Investigation of Shock Wave Propagation in Sand Using a Vertical 

Shock Tube by Deka N, Padmanabha V 

Parallel Session 8 - Computational Geomechanics and AI/ML, Geosynthetics & Ground 

Improvement, Geotechnical Investigation & Site Characterization, Seismology, Earthquake 

Engineering & Microzonation 

Day 2 18-07-2026; Venue: Hall B;  15:00 - 16:00 

Chair: Dr. Kunjari Mog (IIEST, Shibpur) 

Volunteers: Sourav Sarkar; Deepak 

1 TH01P13 
Critical Evaluation of IS 8009 Settlement Correlations for Foundations on 

Compressible Soils by Rishabh K. and P. Anbazhagan 

2 TH01P11 
Application of Nonlinear Iterative Inversion in Downhole Seismic Tomography by 

Ayush Kumar, Panjamani Anbazhagan 

3 TH04P13 
Thermal Performance Analysis of Geothermal Energy Pile Using Deep Learning 

Techniques by Ashutosh Kumar, Ramakrishna Bag 

4 TH04P14 
Numerical Analysis of Non-Linear Consolidation by Pushkar Nath Chaurasia, Manash 

Chakraborty 

5 TH06P03 

A Distributional PPO Framework for Sustainable and Energy-Aware Cloud Task 

Scheduling by Ratnakumari Neerukonda, Sahil Ali Akbar, Sudipta Sundar Pal, Asmath 

Abbas, Anupama CG 

6 TH02P12 
Embankments over Soft Soils Improved by Stone Columns with and without Geogrid 

Encasement under Seismic Excitations by Patel R, B R 

7 TH03P09 
Evolution of Seismic Zonation and Design Response Spectra in IS 1893: A Critical 

Review by Shimna Manoharan and P. Anbazhagan 

Parallel Session 9 - Geosynthetics & Ground Improvement, Geotechnical Investigation & Site 

Characterization 

Day 2 18-07-2026; Venue: Hall C;  15:00 - 16:00 

Chair: Dr. Manoj N. Bagde (CSIR-CIMFR, Nagpur) 

Volunteers: Zeeshan; Surya Prakash; Vishnu 

1 TH03P08 

Cost-effective Geophysical Approaches for Resilient Infrastructure. An Integrated 

Framework for Geotechnical Hazard Assessment and Risk-Based Design Decisions, by 

Ayaz Mohmood Dar, P Anbazhagan 
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2 TH01P16 

Energy-Dependent Behaviour of SPT N-Values: Insights from Simultaneous 

Measurement of Hammer Efficiency and Shear Wave Velocity by Yadhunandan M E, 

Anbazhagan P 

3 TH02P13 

Investigations on the Influence of Antecedent Rainfall on Rainfall-Induced Landslide 

Initiation with and Without Geosynthetic Stabilization by Hariom Pathania, Ganesh 

Kumar, Mahesh Sharma 

4 TH02P15 
Experimental Investigation on Geogrid Reinforced retaining structure under sequential 

seismic loading: A Shaking-table study by G Sakthivel, S Ganesh Kumar 

5 TH02P16 Encased Stone Column Technology by Starina J. Dias 

6 TH04P03 
Strength and Hydraulic Stability Enhancement of Sandy Soil Using Biochar-Assisted 

MICP by Ambuj Kumar Shukla, Anil Kumar Sharma 
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Cultural Evening, TGS 2026 at J.N Tata Auditorium, 6.30pm – 7.30pm 

Laasya Academy of Dance and Shivapriya School of Dance present “Echoes of the Earth”, 

a deeply evocative Bharatanatyam presentation that celebrates Mother Earth while reminding us 

of our shared responsibility towards her preservation. Through the grace, rhythm, and expressive 

depth of classical dance, the performance journeys from the Earth’s pristine and divine origin, 

shaped by the harmony of the five elements, to the ecological imbalance caused by human excess 

and neglect. Yet, at its heart, “Echoes of the Earth” is not a tale of despair, but one of awakening. 

The presentation leaves us with a message of hope: that through mindful living, sustainable 

choices, and renewed respect for nature, humanity can still honour Mother Earth’s compassion 

and restore balance for generations to come. 

Dr. Lakshmi Rekha Arun 

Founder-Director, Laasya Academy of Dance 

Dr. Lakshmi Rekha Arun is an acclaimed Bharatanatyam artist, 

scholar, philanthropist, trained Carnatic vocalist, and dentist by 

profession. A prominent exponent of the Vasundhara style, she is 

widely admired for her thoughtful integration of Yoga into classical 

dance. As the Founder-Director of Laasya Academy of Dance, she 

has contributed significantly to cultural education and inclusive 

artistic outreach over the past two decades. 

Her initiatives, including Laasya Sambhrama, Laasya Saadhaki, 

Laasya Purusha, and Halliyedege Lasya, reflect her commitment 

to taking classical arts, education, and wellness to diverse  

communities, including children with disabilities and rural learners. 

A  

Gold Medalist in Dentistry and a B-High Graded Doordarshan Artist, Dr. Lakshmi has performed 

on prestigious stages in India and abroad. She has also been honoured with recognitions such as 

Nritya Shiromani, Natya Vaidya, and Seva Ratna. 

Dr. Sanjay Shantaram 

Artistic Director, Shivapriya School of Dance 

Dr. Sanjay Shantaram is an accomplished classical dancer, 

choreographer, vocalist, actor, lyricist, and dentist by profession. 

He is among the rare artists to have attained mastery in both 

Bharatanatyam and Kuchipudi, having trained under eminent gurus 

including G. S. Rajalakshmi, Narmada, and Manju Bhargavi. With 

over 500 performances across 24 countries, he has represented 

Indian classical dance on prestigious national and international 

stages. 

As the artistic force behind Shivapriya School of Dance, Dr. Sanjay  

has nurtured the institution into a reputed centre for performing arts 

over the past three decades. His acclaimed productions, including Matsya Kanya, Wodeyar 

Vaibhava, and Nada Prabhu Kempegowda, reflect his depth as a creative director and 

choreographer. A Doordarshan-graded and ICCR-recognized artist, he has also been honoured 

with several awards, including the Aryabhata Best Actor Award, Ananya Puraskara, and Mysuru 

District Rajyotsava Award. 
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Theme: Geosynthetics and Ground Improvement 

The Role of Geosynthetics in Indian Infrastructure Development: Current 

Practices and Beyond…A journey with Prof. TGS 

Sireesh Saride, Amarnath Hegde & Deendayal Rathod 

ABSTRACT 

India's rapidly expanding infrastructure sector, driven by urbanization, industrialization, and 

increasing investments in transportation and urban development, demands innovative and 

sustainable engineering solutions. Geosynthetics, including geogrids, geocells, and 

geocomposites, have emerged as indispensable materials for enhancing the performance, 

durability, and cost-effectiveness of civil engineering infrastructure. Their versatile 

applications in foundations, roadways, railways, embankments, and retaining structures have 

significantly improved infrastructure performance while reducing construction time, 

maintenance requirements, and environmental impacts. 

This presentation provides a comprehensive overview of the research contributions made by 

Prof. T.G. Sitharam and his research students in the field of geosynthetics over the past 25 

years. It highlights the evolution of their research through systematic laboratory investigations, 

analytical and numerical studies, design developments, and successful field implementations. 

The early phase of the research focused on evaluating the performance of geogrids and 

laboratory-fabricated geocells through medium to large-scale plate load tests. These 

investigations were subsequently extended to commercially available geocells, followed by 

comprehensive three-dimensional numerical analyses to better understand stress distribution, 

confinement effects, and load-transfer mechanisms in reinforced foundation systems. Based on 

these studies, analytical design methodologies were developed to predict failure strain and 

bearing capacity of geosynthetic-reinforced foundation beds. 

Building on these foundational studies, the research expanded to several innovative 

applications of geosynthetics in civil engineering. These include reinforced pavements, buried 

pipelines, vibration isolation systems, geosynthetic-encased stone columns, and other ground 

improvement techniques. Recognizing the importance of sustainable infrastructure, the group 

also explored the use of natural geosynthetic materials such as bamboo, jute, and coir as 

environmentally friendly alternatives to conventional polymeric products. In addition, the 

presentation showcases several field case studies that demonstrate the successful translation of 

research findings into engineering practice, validating the effectiveness of the proposed 

methodologies under real-world conditions and finally development of code of practices. 

Overall, the research contributions of Prof. T.G. Sitharam and his group have significantly 

advanced both the scientific understanding and practical application of geosynthetics in India. 

Their work has contributed to the development of rational design methodologies for reinforced 

foundations and ground improvement systems, expanded the range of geosynthetic 

applications in infrastructure engineering, and promoted sustainable construction practices. 

These contributions continue to serve as valuable references for researchers, practicing 

engineers, and policymakers working toward the development of resilient, durable, and 

sustainable infrastructure. 
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Theme: Geotechnical Investigation and Site Characterization 

Importance Of Site Characterization Based On In-Situ Investigation And 

The Lesson Learnt 

Abhishek Kumar Sharma, Naveen James, Govindaraju, B V Ravihankar 

ABSTRACT 

Seismic site characterization in India has evolved significantly over the last two decades, from 

conventional geotechnical investigations to integrated, multi-scale assessment of subsurface 

conditions and local site effects. A major impetus to systematic research in this area was 

provided by **Prof. T. G. Sitharam at the Indian Institute of Science (IISc), Bangalore**, who 

initiated pioneering research on seismic microzonation and site characterization by integrating 

geology, geotechnical investigations, geophysical measurements, site response analysis, and 

spatial hazard mapping. The comprehensive seismic microzonation studies of Bangalore 

provided one of the early frameworks for understanding how local soil and rock conditions 

modify earthquake ground motions in Indian geological settings. This research subsequently 

expanded through investigations led by his students, extending site characterization studies to 

urban regions, the Indo-Gangetic Basin, shallow bedrock terrains of Peninsular India, and the 

Kalpakam Nuclear Power Plant site. Extensive use of Standard Penetration Test (SPT) data, 

Multichannel Analysis of Surface Waves (MASW), seismic borehole testing, and other 

geophysical techniques enabled the development of regional correlations, engineering bedrock 

maps, and improved subsurface models. These investigations also raised fundamental 

questions regarding the universal applicability of conventional site classification parameters, 

particularly Vs30, to Indian shallow bedrock conditions and demonstrated the importance of 

soil thickness, engineering bedrock depth, impedance contrast, and spatial variability in 

realistic assessment of local site effects. 

The lessons learnt from this continuing research journey demonstrate that reliable site 

characterization cannot depend on a single parameter, empirical correlation, or investigation 

technique. The initial research framework established at IISc has progressively evolved into 

integrated investigations combining SPT, MASW, downhole and crosshole seismic testing, 

electrical resistivity, Ground Penetrating Radar, and advanced laboratory characterization using 

resonant column and cyclic triaxial testing. Field and laboratory studies have further 

highlighted the importance of measurement quality, particularly the influence of SPT hammer 

energy on N-values and their correlations with shear-wave velocity and maximum shear 

modulus. Recent innovations involving automated P- and S-wave arrival-time identification, 

improved seismic downhole interpretation and ray-path analysis, resolution of high impedance 

contrasts, non-contact visual measurement of SPT hammer energy, and region-specific shear 

modulus and damping models represent important advances towards reducing uncertainties in 

subsurface characterization. The progression from the pioneering microzonation initiatives of 

**Prof. T. G. Sitharam at IISc Bangalore** to the present generation of advanced field, 

laboratory, and computational investigations illustrates the evolution of site characterization 

research in India. Collectively, these studies emphasize the need for an integrated, scale-

appropriate, and regionally validated framework for assessing local site effects, liquefaction 
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and other induced hazards, thereby contributing to more reliable seismic design and the 

resilience of India's rapidly expanding urban and critical infrastructure. 

Theme: Seismology, Earthquake Geotechnical Engineering and Microzonation 

From Bhuj to Beyond: Prof. T. G. Sitharam's Legacy in Soil Liquefaction 

Research 

Anbazhagan P, Abhishek Kumar,Dhanaji Chavan, Ramakrishna, Sreevalsa Kolathayar, Monalisha, 

Balreddy Mutthana 

ABSTRACT 

Soil liquefaction has been one of the most significant geotechnical hazards associated with 

earthquakes, causing severe damage to foundations, lifelines, and infrastructure worldwide. In 

India, systematic research on earthquake-induced soil liquefaction gained momentum 

following the 2001 Bhuj earthquake under the leadership of Prof. T. G. Sitharam at the Indian 

Institute of Science (IISc), Bengaluru. This presentation reviews more than two decades of 

pioneering research in earthquake geotechnical engineering, highlighting the progression from 

fundamental laboratory investigations on liquefiable Indian sands to advanced numerical 

modeling and mitigation techniques. Early studies focused on understanding the cyclic 

behavior, pore-pressure generation, dynamic properties, and liquefaction resistance of Indian 

sandy soils through cyclic triaxial testing, thereby establishing a strong experimental 

foundation for liquefaction assessment in the Indian context. 

Subsequent research expanded the scope to investigate cyclic and post-liquefaction behavior, 

discrete element modeling (DEM) of granular soils, and the influence of fines on liquefaction 

susceptibility. Significant contributions were made toward understanding the role of non-

plastic silt and lowplasticity clay fines in modifying the cyclic response, liquefaction resistance, 

and post-liquefaction strength recovery of sand–fine mixtures. These investigations resolved 

several inconsistencies reported in earlier studies and provided valuable insights into the 

behavior of natural and reclaimed soil deposits. The integration of experimental observations 

with numerical simulations enabled a deeper understanding of the micro-mechanical processes 

governing liquefaction and post-liquefaction soil behavior. 

The presentation further highlights recent advances in liquefaction mitigation through induced 

desaturation, particularly research on air-injected desaturated sandy soils. Experimental and 

numerical studies demonstrated that controlled desaturation can significantly increase 

liquefaction resistance and reduce pore-pressure buildup during earthquake loading. The 

findings establish airinduced desaturation as a promising, economical, and environmentally 

sustainable groundimprovement technique for liquefaction mitigation. Finally, the presentation 

discusses emerging challenges and future research directions, including the reassessment of 

liquefaction triggering relationships for silt-rich soils, evaluation of re-liquefaction potential, 

and development of reliable methodologies for assessing liquefaction under moderate 

earthquakes, thereby contributing to safer and more resilient geosystems. 

List of PhD students whose work is considered in the presentation 

1. Govindaraju, .L (2005), "Liquefaction and Dynamic Properties of Sandy Soils". 

2. Ravishankar, B.,V., (2006), "Cyclic and monotonic undrained behaviour of Sandy 

soils". 
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3. Vinod. J. S. (2006), "Liquefaction and dynamic properties of granular materials: A 

Discrete element approach". 

4. Dash, Hemanta Kumar (2008), “Undrained Cyclic and Monotonic Response of Sand-

silt Mixtures”. 

5. Bala Reddy Muthanna (2014), “Liquefaction and Post liquefaction behavior of sand 

fines mixtures. “ 

6. Chavan, Dhanaji (2021), Liquefaction resistance and cyclic response of air–injected 

desaturated clean sandy soil: experimental and numerical investigations 

Theme: Seismology, Earthquake Geotechnical Engineering and Microzonation 

Research Advances of AI in Geotechnical Engineering 

Pijush Samui 

ABSTRACT 

The concept of working procedures of human brain is used to develop AI.  In AI, dataset is 

required to develop the model. The performance of AI depends on the quality & quantity of 

dataset. AI acquire knowledge from data for any physical phenomena. Hence, no assumption 

is required for the development of AI. AI can be used for classification and regression 

problems. In this lecture, various AI techniques {Deep Learning (DL), Random Forest (RF), 

Recurrent Neural Network (RNN), K Nearest Neighbour(KNN), Decision Tree(DT), 

Classification and Regression Trees(CART), Logistic Regression(LR), Support Vector 

Machine(SVM), Relevance Vector Machine (RVM), Artificial Neural Network(ANN),  

Histogram-based Gradient Boosting(HGB) and Naive Bayes(NB)} are used in the various 

fields of geotechnical engineering such as site characterization, liquefaction, shallow 

foundation, etc. Participants will know the use of MATLAB for development of different AI 

techniques. The future application of various AI will be also discussed in the field of 

geotechnical engineering such as Digital Twin(DT), Structural Health Monitoring(SHM), etc. 

This article also gives the advantages of various AI techniques. The concept of hybrid AI will 

also be discussed.  
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Theme: Computational Methods and Geomechanics 

From Learning to Leading: Advances in DEM Research 

Dr Vinod J S 

ABSTRACT 

The Discrete Element Method (DEM) has become an key tool for understanding the behaviour 

of granular materials through particle-scale modelling. This presentation, From Learning to 

Leading: Advances in DEM Research, highlights the DEM research carried out at the Indian 

Institute of Science to cutting-edge applications in geotechnical engineering. The first part 

discusses investigations into monotonic, dynamic, particle shape and wave propagation 

behaviour of granular materials. The second part presents recent advances in ballast breakage 

modelling, methane hydratebearing sediments, cone penetration testing, instability 

phenomena, and partially saturated soils. Together, these studies demonstrate the growing role 

of DEM in addressing complex geotechnical engineering challenges.  
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Theme: Rock Mechanics, Tailing Dams and Mining 

 

Beyond the Mines: TGS Contribu�ons to Rock Mechanics 

Panel Discussion: 

Prof. Mahendra Singh 

Dr. H. S. Venkatesh 

 Dr. M Ramulu 

Theme Presenters: 

Prof. V. B. Maji 

Dr. Resmi Sebas�an 

Dr. Vivek Padmanabha 

 

Abstract: 

Tailings dams represent some of the most cri�cal engineering structures in the mining industry, 
carrying significant environmental and safety risks in the event of structural failure. This presenta�on 
reviews the extensive contribu�ons of Prof. T.G. Sitharam to the field of geotechnical and earthquake 
engineering, focusing specifically on his research and consultancy work regarding the stability, design, 
and management of tailings impoundments. U�lizing advanced finite element modeling, conven�onal 
limit equilibrium methods, and transient seepage analyses, Prof. Sitharam’s work addresses the 
complex challenges of managing high-volume industrial waste, including zinc tailings, red mud, and fly 
ash. A hallmark of his methodology is the evalua�on of dam-raising techniques—such as upstream 
and downstream methods—under extreme environmental stressors, including high seismic ac�vity 
and intense monsoon-induced rainfall. His prac�cal applica�ons at prominent Indian mining sites, such 
as the Rampura Agucha Mine and South Kalipani, demonstrate how the strategic inclusion of waste 
rock can accelerate consolida�on, mi�gate pore water pressure, and substan�ally enhance both sta�c 
and dynamic factor of safety profiles. Ul�mately, Prof. Sitharam's framework bridges the gap between 
theore�cal soil mechanics and sustainable, resilient mining infrastructure, offering a blueprint for 
modern tailings dam design in seismically ac�ve and meteorologically sensi�ve regions. 

The research on seismic wave propaga�on in jointed rocks is rooted in the research led by Prof. T. G. 
Sitharam in geotechnical earthquake engineering and rock mechanics. The presenta�on highlights the 
seismic wave propaga�on in jointed rock masses under long- and intermediate-wavelength condi�ons 
through an integrated programme of laboratory experimenta�on and numerical simula�on. The study 
examines the influence of joint spacing, orienta�on, roughness, infill characteris�cs, wave frequency, 
and strain level on the transmission, reflec�on, atenua�on, and nonlinear behaviour of seismic waves. 
Resonant column experiments demonstrate that joint geometry and infill materials significantly 
influence damping and s�ffness degrada�on, with filled joints exhibi�ng substan�ally higher energy 
dissipa�on than fric�onal joints. Numerical simula�ons, validated against laboratory observa�ons, 



Interna�onal Conference on Tenets for Geosystem Surety: TGS 2026 
Sustainable Infrastructure Through Hazard Analysis, Resilience and Management, 17 – 18 July, IISc 

Bengaluru, India 
successfully reproduce wave propaga�on across single and mul�ple joints under intermediate-
wavelength condi�ons. The study quan�fies energy par��oning using transmission, reflec�on, and 
absorp�on coefficients, and also reveals that mul�ple reflec�ons within jointed rock masses can alter 
transmited wave amplitudes and that wave-mode conversion is primarily controlled by the 
characteris�cs of the incident wave. Overall, this research advances the understanding of seismic 
wave–joint interac�on and provides experimentally validated insights for improving the seismic 
analysis, design, and stability assessment of rock engineering structures and underground 
excava�ons.   

This presenta�on highlights TGS's pioneering contribu�ons to rock mechanics, beginning with 
groundbreaking research on hydraulic fracturing conducted during his Ph.D. at the University of 
Waterloo and extending to the development of innova�ve shock wave-assisted rock fracturing 
techniques. Recognizing the limita�ons of conven�onal water-based hydraulic fracturing in clay-rich 
shale forma�ons, par�cularly those containing swelling smec�te minerals, his research introduced 
shock wave fracturing as a promising alterna�ve. By u�lizing high-intensity compressible gas shock 
waves generated in a specially designed shock tube facility, the technique delivers rapid, high-energy 
loading that induces dynamic tensile and shear failure without the need for water injec�on. The work 
encompasses the design and development of dedicated experimental facili�es, including a ver�cal 
shock tube integrated with a triaxial confining chamber, enabling controlled inves�ga�on of fracture 
ini�a�on and propaga�on under in-situ stress condi�ons. This research has laid the founda�on for a 
safer, environmentally sustainable, and energy-efficient approach to reservoir s�mula�on and has 
opened new avenues for shock wave applica�ons in rock engineering and unconven�onal resource 
extrac�on. 

Professor T.G. Sitharam’s pioneering contribu�ons to blas�ng engineering lie at the intersec�on of 
fundamental rock mechanics, geological joint characterisa�on, and advanced field instrumenta�on. 
Moving beyond tradi�onal empirical blas�ng formulas, his collabora�ve research established the 
"repeated vibra�on paradigm." This work proved that cumula�ve, sub-cri�cal cyclic dynamic loading 
from successive produc�on blasts progressively degrades the structural integrity of surrounding rock 
masses. By integra�ng his exper�se in the equivalent con�nuum characterisa�on of jointed rock with 
field data from triaxial geophones, borehole extensometers, and borehole cameras, Prof. Sitharam 
successfully mapped how preexis�ng geological joint orienta�ons dictate blast damage intensity. This 
research led to the development of site-specific damage-controlled atenua�on models, providing 
cri�cal frameworks for safely execu�ng cyclic underground excava�ons and op�mizing blast designs 
near sensi�ve infrastructure. 
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Theme: Sustainability, Social Impact and Education 

Coastal Reservoir for Solving the World's Water Crisis 

CR Parthasarathy 

ABSTRACT 

This presentation is the part of feasibility study  conducted by Indian Insititue of Science, 

Bangalore with Prof TG Sitharam as the prinicpal investigator along with about other 40 

scientists to  explores the feasibility for constructing coastal reservoir in Arabian Sea off 

Mangaluru coast. This envisages storing fresh water in a reservoir along the coast by building 

a sea dike to impound the flood waters of Netravati River. On one side, the dike will ensure the 

required quantity of freshwater flow from Netravati River to the reservoir without being 

drained to the sea. On the other side, the sea dike will prevent seawater from entering the 

reservoir, avoiding the salt contamination of the freshwater supply. Present study presents 

detailed investigation of the soil profiles of surrounding region of Mangaluru to explore the 

site condition at off Ullal beach. Lithological data on the Netravati estuary were also presented 

with key observation on the soil profiles in the area proposed for location of coastal reservoirs. 

The key finding of the study is that the region offshore of Ullal is devoid of sand and is 

comprised mainly of soft Silty clays. Lithological data of nine foundations at Netravati Bridge 

near Ullal are also presented in this paper. Based on the findings of geotechnical investigations, 

the paper concludes that construction of sea dike in Arabian Sea off Mangaluru coast is feasible. 

This one pilot project is a concept to be adopted across the indian peninsula connected with 

pipe line at mean sea level, which can permanently resolve the water scarcity issue. This aspect 

has been patented as Sarovar Mala.  
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Subsurface Profiling Using Multi-Parameter Ensemble and 
Fuzzy Clustering from GPR Data 

K Panjami*1,2, P Anbazhagan1, and Arun Kumar M N3 

 
1 Department of Civil Engineering, Indian Institute of Science, Bangalore, Karnataka, India                                                                   

2Department of Civil Engineering, Federal Institute of Science and Technology, Angamaly, Kerala, India 

3Department of Computer Science and Engineering, Federal Institute of Science and Technology, Angamaly, Kerala, India 

1 Introduction 

Accurate characterization of subsurface conditions is essential for geotechnical engineering, infrastructure planning, and 

hazard mitigation, particularly in complex geological environments. Conventional investigation methods, such as 

borehole drilling and in-situ testing, provide reliable but spatially limited data and are often costly and time-intensive 

(Anbazhagan and Panjami, 2024). Consequently, non-invasive geophysical techniques, particularly Ground Penetrating 

Radar (GPR), have gained prominence for acquiring continuous and high-resolution subsurface information. In this study, 

subsurface profiling is carried out using GPR survey data by considering key parameters of dielectric permittivity and 

volumetric water content, which are critical for characterizing subsurface material properties and moisture distribution 

(Daniels, 2004). GPR enables detailed imaging of shallow subsurface features and is highly effective in detecting 

stratigraphic variations, voids, and water-bearing zones (Anbazhagan et al.2020). However, the interpretation of GPR-

derived datasets remains challenging due to signal attenuation, noise, and inherent uncertainty. To address these 

limitations, machine learning approaches, particularly clustering techniques, are employed for objective and data-driven 

analysis (Delforge et al. 2021; Doyoro et al.2025). In this framework, multiple GPR-derived parameters are integrated 

and processed using an ensemble clustering strategy that combines K-means, Fuzzy C-means, and Gaussian mixture 

models. This hybrid approach leverages hard, soft, and probabilistic clustering to better capture subsurface heterogeneity. 

The integrated clustering results are used to generate a representative subsurface profile and compute a Subsurface Risk 

Index (SRI), enabling the identification of weak zones and moisture-rich regions. This methodology provides an efficient 

and reliable tool for improved subsurface characterization and informed geotechnical decision-making. 

2 Methodology 

The methodology integrates GPR-derived data, standardized using Z-score normalization and reduced for feature 

optimization. Cluster validation techniques guide the selection of optimal clusters. An ensemble approach combining K-

means, Fuzzy C-means, and Gaussian mixture models generates a unified subsurface profile, followed by SRI 

computation for identifying critical zones. A detailed flow chart of the methodology is depicted in Figure 1. 

 

Figure 1. Flow chart showing complete methodology. 
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3 Results and discussion 

The study was conducted at the Central Power Research Institute (CPRI), Bangalore, over a two-layer subsurface profile 

consisting of a silty clay top layer underlain by bedrock, using an 80 MHz MALA GX GPR system as shown in Figure 

2. GPR data were acquired in RD3 format and further processed by continuous wavelet transform based time–energy 

density analysis of individual traces to extract parameters such as decay characteristics and dielectric permittivity for 

subsequent layer identification and property estimation. Variations of dielectric permittivity and volumetric water content 

are plotted in Figure 3. Figure 4 presents the geological layer delineation obtained through ensemble clustering of the 

derived GPR parameters, clearly distinguishing subsurface strata. Figure 5 illustrates the SRI map generated using fuzzy 

logic, highlighting zones of varying risk based on the integrated clustering results. 

 

(a) 

 
(b) 

 
Figure 2. Survey location CPRI, Bangalore.  Figure 23. (a) Dielectric permittivity (b)Volumetric water content. 

 

  

Figure 4. Geologic layers by clustering. Figure 5. SRI Map of the area by fuzzy logic. 

4 Conclusion 

The proposed methodology effectively integrates GPR-derived parameters, of dielectric permittivity and volumetric water 

content, with ensemble and fuzzy clustering techniques to accurately delineate the two-layer soil profile of silty clay over 

bedrock. The resulting geological layer model and SRI map demonstrate the capability of the approach to identify 

subsurface variability and potential risk zones, providing a reliable basis for geotechnical assessment. 

References 

 

1. Anbazhagan, P, and K Panjami (2024) A Study on the Effectiveness of Various Geophysical Methods in 

Detecting Naturally Formed Cavities in Lateritic Deposit. Indian Geotechnical Journal 54 (4): 1254–70. 

https://doi.org/10.1007/s40098-023-00805-5. 

2. Daniels, D. J. (2004) Ground Penetrating Radar (2nd Ed.). The Institution of Engineering; Technology. 

3. Anbazhagan, P., Marco Bittelli, Rao Raghuveer Pallepati, and Puskar Mahajan (2020) Comparison of Soil Water 

Content Estimation Equations Using Ground Penetrating Radar. Journal of Hydrology 588: 125039. 

https://doi.org/10.1016/j.jhydrol.2020.125039. 

4. Delforge, D., Watlet, A., Kaufmann, O., Van Camp, M., Vanclooster, M., (2021) Timeseries clustering 

approaches for subsurface zonation and hydrofacies detection using a real time-lapse electrical resistivity dataset. 

Appl. Geophys. 184, 104203. https://doi.org/10.1016/j.jappgeo.2020.104203. 

5. Doyoro, Y. G., Gelena, S. K., & Lin, C. P. (2025) Improving subsurface structural interpretation in complex 

geological settings through geophysical imaging and machine learning. Engineering Geology, 344, 107839. 

https://doi.org/10.1007/s40098-023-00805-5
https://doi.org/10.1016/j.jhydrol.2020.125039
https://doi.org/10.1016/j.jappgeo.2020.104203








































































































































 

 

 

  



 

136 | P a g e  
 

 

  

  

  

Rathinam Technical Campus is proud to extend its support to TGS 2026 –International Conference on 

Tenets for Geosystem Surety, a prestigious platform that brings together researchers, academicians, 

industry experts, and practitioners to explore innovative solutions for sustainable geotechnical and 

geosystem engineering. As an institution committed to academic excellence, research, innovation, and 

industry-driven education, Rathinam Technical Campus believes that resilient infrastructure and 

sustainable engineering practices are fundamental to building a better future. Conferences such as TGS 

2026 play a vital role in fostering knowledge exchange, interdisciplinary collaboration, and 

technological advancement to address the evolving challenges in geosystems and infrastructure 

development. With a vibrant ecosystem of learning, state-of-the-art laboratories, industry partnerships, 

innovation centres, and outcome-based education, Rathinam Technical Campus prepares future 

engineers to develop solutions that are technically sound, environmentally responsible, and socially 

impactful. We congratulate the organizers of TGS 2026 for creating an exceptional forum that inspires 

innovation and collaboration among the global engineering community. We extend our best wishes to 

all delegates, researchers, and participants for a successful conference and meaningful deliberations that 

contribute to sustainable development and engineering excellence.  

  

 



 

 

 



 

 

 

PSG COLLEGE OF TECHNOLOGY 

Established in 1951 by the visionary PSG & Sons' Charities, PSG College of Technology in  

Coimbatore stands as a premier Government-aided autonomous institution affiliated with Anna 

University. For over seven decades, PSG Tech has blended knowledge with character, 

cementing its status as one of India's most distinguished hubs for higher learning, research, and 

societal development. 

The college hosts an ecosystem of 15 engineering and technology departments alongside 

dedicated wings for computer applications, management, and basic sciences. Backed by world-

class laboratories, centers of excellence, and powerful industry partnerships, the campus drives 

interdisciplinary innovation and entrepreneurship. This rigorous environment is reinforced by 

an influential, global alumni network whose regional contributions have directly fueled the 

industrial development of Coimbatore city.  

   

 

Deemed to be University, Madanapalle-Kadiri Road NH-42, Kurabalakota Mandal,  

Madanapalle-517325, Andhra Pradesh, India 

Madanapalle Institute of Technology & Science (MITS) was established in 1998 in the scenic 

and serene surroundings of Madanapalle. MITS was founded under the Ratakonda Ranga 

Reddy Educational Academy, under the leadership of Late Sri N. Krishna Kumar, M.S. 

(U.S.A.), the then President, and Dr. N. Vijaya Bhaskar Choudary, Ph.D. the visionary leader 

of the Academy. 

With 28 years of academic excellence, MITS has earned NAAC A+ accreditation and NBA 

recognition for its programs. In recognition of its quality standards and contributions to higher 

education, the Government of India has conferred MITS the status of a Deemed to be 

University under Section 3 of the UGC Act, 1956. vide Notification No. 9-1/2025-U.3(A) dated 

15th July, 2025. 



 

 

 

 






