
Highlighting Strong Partnership  
 

Indian Institute of Technology Mandi 
& 

Durham Univerisity  

 

 
 

[2020-2025] 

 
 
 
 
 
 

  



 
 

  



 
                                                                                                                         

 
 

 
Preface 

The partnership between Durham University and IIT Mandi is well-established, built 
upon years of collaborative research and academic exchange. Prior to joining IIT 
Mandi, Dr. Ashutosh Kumar worked within the Department of Engineering at Durham 
University with Professor David Toll as a Postdoctoral Research Associate. Since then, 
their collaboration has continued through significant projects such as the UKRI NERC 
SEAL (Landslide Susceptibility and Adaptability in South-East Asia) project and the 
UKRI EPSRC CACTUS (Climate Adaptation Control Technologies for Urban Spaces) 
global project. Under the SEAL project, IIT Mandi successfully organized an 
international workshop and a short course related to landslide susceptibility, which 
attracted a wide international audience of more than 250 participants. The CACTUS 
project focuses on investigating climate adaptation methods for landslide protection, 
and IIT Mandi has contributed by constructing a prototype barrier system to support 
this research. The collaboration between Durham University and IIT Mandi has 
resulted in numerous joint publications in leading international journals such as 
Geotechnique, Canadian Geotechnical Journal, ASCE Journal of Geotechnical and 
Geoenvironmental Engineering, Acta Geotechnica, Landslides, and several reputed 
conference publications. 
Following the catastrophic 2023 summer monsoon disaster in Himachal Pradesh, IIT 
Mandi and the Institute of Hazard, Risk and Resilience (IHRR) at Durham University 
worked together to document the damages. This work has been published as a journal 
article. Furthermore, Dr. Ellen Robson is collaborating with IIT Mandi on the LIFE 
project (Landslides Impact on Family and Environment) to investigate the impact of 
the 2023 monsoonal disaster on the lives of the affected people. 
Additionally, the IHRR has supported the academic exchange of two postgraduate 
students from IIT Mandi, Ms. Abhiparna Dasgupta and Ms. Aditi Rana, who were jointly 
supervised by faculty members from IIT Mandi and the IHRR. Another milestone in 
this collaboration is the achievement of Mr. Sonu Kumar, a PhD student from IIT Mandi, 
who was awarded the prestigious Commonwealth Split-Site Scholarship by the 
Government of the United Kingdom. His research focuses on developing foundation 
design guidelines for onshore wind turbine foundations in unsaturated expansive soils. 
The enduring partnership between Durham University and IIT Mandi continues to 
contribute to addressing critical challenges related to landslide susceptibility, climate 
adaptation, and disaster resilience through innovative research, student exchange, 
and collaborative publications.                                            
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Background 

Developing resilient road infrastructure in the Himalayan region is challenging due to 

its natural susceptibility to hazards including earthquakes, flash flooding, co-seismic 

and post-seismic landslides, and rainfall-induced landslides, frequently disrupting 

transport infrastructure and local communities. Most of landslides are often triggered 

by heavy rainfall, during the South-West monsoon season, spanning June to 

September, during which, this region receives 68% of its annual rainfall. For example- 

the state of Himachal Pradesh, located within the foothills of North-western Himalayas, 

was severely affected by 2023 Monsoonal rainfall. According to the Himachal Pradesh 

State Disaster Management Authority, heavy rainfall and landslides resulted in 

approximately 428 fatalities and the destruction of over 20,000 structures by the end 

of the 2023 monsoon, with estimated losses amounting to 1.2 billion USD.  

 

  
Fig. 1. Swept away sections of National Highway (NH-03) due to flash floods from cloudbursts in 
Kullu district, Himachal Pradesh (2023) and Landslides in Mandi damaged the under-construction 
bridge in Mandi district 
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Fig. 2 Devastation due to rainfall-triggered landslides at Sainj area of Kullu district, Himachal Pradesh 
during monsoon season (2023) - Several houses got washed away blocking the road  

 

During the 2022 monsoon season, the road and rail networks in the state of Assam, 

eastern Himalayas, were severely disrupted through several landslides triggered by 

the heavy rainfall, directly impacting the lives of 30,000 people. In 2017, there was a 

particularly devastating landslide in the Mandi district of Himachal Pradesh, the Kotropi 

slide, which resulted in the loss of more than 50 lives.  

These climate disasters are becoming more widespread as climate change is 

increasing the frequency and intensity of heavy rainfall events in the Himalayan 

foothills causing extensive rainfall-triggered landslides and flooding (Velore et al. 2020) 

which is exacerbated by haphazard and poor construction practices. It is also 

important to highlight that the Himalayan region of India is one of the most seismically 

active areas worldwide, presenting a significant threat to road infrastructure due to 

earthquake-induced landslides. For example: Notable earthquakes such as Uttarkashi 

(1991), Chamoli (1999), Kashmir (2005), and Sikkim (2011) have caused a significant 

number of landslides along the road infrastructure (Martha et al. 2015). Therefore, 

considering co-seismic and post-seismic landslide hazards while designing this 

infrastructure is essential to ensure disaster preparedness. 
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The current transportation engineering module within civil engineering curricula fail to 

address disaster preparedness, revealing critical gaps in education. Additionally, there 

is a lack of continuous professional training in disaster risk reduction for road 

engineers in the region. Thus, there is an urgent need for improved education on 

constructing resilient road infrastructure in India's hilly terrain. 

Through this project, we aim to bridge the gap between industry and academia by 

bringing together leading academicians from India and the UK and industry 

stakeholders from India to develop a new M.Tech module curriculum that integrates 

disaster preparedness and transportation engineering (focussing on road 

infrastructure) for India’s hilly terrain.  

This module will first be introduced within the civil engineering M.Tech course taught 

at IIT Mandi, and will then be offered as a stand-alone online module hosted by the 

CDRI virtual platform DRI connect for professional around the world to access.  

This module aims to meet industry requirements for designing disaster-resilient 

transportation infrastructure in India's hilly regions, supporting the Indian government's 

agenda to enhance transportation connectivity in the Himalayas (ETGovernment, 

2023). Additionally, it will resonate with India’s New Education Policy (NEP) 

highlighting this urgency for a paradigm shift, prompting the merger of conventional 

educational methods with a model that encourages industry collaboration (Financial 

Express 2023). 

The module will provide students with a holistic understanding of transport disaster 

preparedness, including disciplines beyond traditional engineering (e.g. qualitative 

methods, cost analyses and network analyses).  

 

Aims and Objectives of the workshop:  

This module aims to meet industry requirements for designing disaster-resilient 

transportation infrastructure in hilly regions. Overall objective is to catalyse industry 

academia partnerships that will allow academia and industry to work in sync, prepare 

work ready workforce, reduce on the job training cost, and make learners more 

employable. This aims to build stronger, more inclusive, industry connected higher 

education systems that support global development impacts 

Following objectives have been identified: 



 

5 
 

• Curriculum Development: To outline the key topics and interdisciplinary 

components that should be included in the M.Tech module, ensuring 

alignment with industry requirements and best practices. 

• Industry-Academia Collaboration: To foster partnerships between 

academia and industry to create a curriculum that integrates practical 

knowledge, case studies, and real-world applications. 

• Policy and Practical Insights: To bring together policymakers, practitioners, 

and academics to share insights on disaster preparedness strategies and 

transportation resilience in hilly regions.  

• Pedagogical Approaches: To explore and incorporate modern teaching 

methodologies, including digital tools, field-based learning, and simulations, 

into the module design. 

• Knowledge Exchange: To facilitate an exchange of experiences and best 

practices among experts from different domains, enhancing the module’s 

effectiveness and impact. 

• Implementation Strategy: To discuss the roadmap for integrating the module 

into IIT Mandi’s curriculum and its availability as an online course through DRI 

Connect, ensuring accessibility for professionals worldwide. 

Agenda:  

• Formal Introduction 

• Project presentation by IIT Mandi and Durham University 

• Presentation on Landslide Impact on Family and Environment in Himachal 
(LIFE in Himachal) project.  

• Presentation on Landslide Monitoring System developed at IIT Mandi  

• Group Discussion on 

•  How could have the 2023 monsoon disaster of Himachal Pradesh 
been prevented (engineering intervention, early warning system, 
societal contribution and policy making)? 

• Hazard reduction, transportation planning 

•  Exposure reduction 

• Curriculum planning and development 

• Development of a training module for online and offline delivery 
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Attendees:  

1. Professor Deepankar Choudhury, IIT Bombay, India (Chairman of Disaster Resilience 

and Capacity Building Committee of State Disaster Management Authority (SDMA) of 

Govt. of Maharashtra) 

2. Shri Nishant Thakur, Additional Secretary of Education and Project Director of the 

Project Management Unit (SDMF) HP, Himachal Pradesh, India. 

3. Dr. Gopi Basyal, Director, National Society for Earthquake Technology, Nepal 

4. Dr. Ashutosh Kumar, Assistant Professor, School of Civil Engineering, IIT Mandi, India 

5. Dr. Shyamasree Dasgupta, Associate Professor, School of Humanities and Social 

Sciences, IIT Mandi, India 

6. Dr. Uday V Kala, Associate Professor, School of Civil and Environmental Engineering 

and Chairperson, Centre for Climate Change and Disaster Management, IIT Mandi, 

India 

7. Dr. Ellen Robson, Postdoctoral Research Associate, Institute of Hazard, Risk and 

Resilience, Durham University, United Kingdom 

8. Professor David Toll, Emeritus Professor, Department of Engineering, Durham 

University, United Kingdom (Online) 

9. Dr. Sravan Mugunda Viswanath, Assistant Professor, Durham University, UK (Online) 

10. Dr. Arash Azizi, Lecturer, James Watt School of Engineering, University of Glasgow, 

UK (Online) 

11. Dr. Mike Winter, Director, Winter Associates Limited, United Kingdom 

12. Mr. Rudra Budhbhatti, Technical Head (India and Nepal), Maccaferri, India 

13. Dr. Bhim Kumar Dahal, Tribhuvan University, Nepal  

14. Mr. Kiran Gowda, Advisor-Transport, CDRI, India 

15. Mr. Empati Uday Kumar, Analyst-Technical Studies, CDRI, India 

16. Dr. Ankita Sood, International Consultant- Climate and Disaster Resilient Planning, 

India.  

17. Dr. Milind Patil, Project Manager, AFRY India Pvt Ltd, India.  

18. Er. Gajendra Kumar Jha, Vice-Principal, Universal Engineering & Science College, 

Nepal 

19. Dr. Tanmoy Das, Institute Post-doctoral Fellow, IIT Bombay, India 

20. Dr. Dipali Jindal, Senior consultant, NDMA, India 
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News about the project advertised on Durham University Website 
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IIT Mandi- Durham University collaborative work 
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Fig. 3. Proposed road map for landslide analysis and response (ERT: Electrical Resistivity 

Tomography, SRT: Seismic Refraction Tomography, MRI: Magnetic Resonance Imaging, LiDAR: Light 

Detection and Ranging, UAV: Unmanned Aerial Vehicle) 
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Fig. 4. Drying-wetting deteriorates the compacted structures of soils and affect the engineering 

property 
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                           Fig. 5. Cyclic train and hydraulic loading deteriorate compacted soils 
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Fig. 6. Set-up to understand dynamic behaviour of unsaturated soil 
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Fig. 7. Experimental Set-up for understanding efficacy of climate adaptive barrier layer 
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Some noted details:  

1. Dr. Ashutosh Kumar Conferred the title of Visiting Fellow of the Institute of Hazard, Risk and 

Resilience of Durham University, UK for a period of 3 years through the Senate 

commendation. (February 2025) 

2. Ms. Aditi Rana visited the Institute of Hazard, Risk and Resilience of Durham University, UK 

as a Visiting Student. (February 12- 28, 2023) 

3. The setup developed to study the behaviour of compacted soil in railway embankments got 

coverage in the National print and electronic media. 

 
4. Dr. Ashutosh Kumar visited the Institute of Hazard, Risk and Resilience, Durham University. 

(January, 2024) 

5. Dr. Ashutosh Kumar visited the Institute of Hazard, Risk and Resilience, Durham University. 

(June, 2024) 

6. Dr. Ashutosh Kumar invited as Academic Visitor as IHRR Global Fellow to the Institute of 

Hazard, Risk and Resilience (IHRR) of Durham University, United Kingdom. (January 03- 

February 10, 2023).  

7. Ms. Abhiparna Dasgupta visited Institute of Hazard, Risk and Resilience, Durham University 

(May 2024) 

 

https://www.durham.ac.uk/research/institutes-and-centres/hazard-risk-resilience/
https://www.durham.ac.uk/research/institutes-and-centres/hazard-risk-resilience/
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UKRI-NERC UK Grant: Developing a Framework for Landslide Susceptibility 
and Adaptability in Southeast Asia (SEAL) 

                      

The SEAL (Landslides Susceptibility and Adaptability in South East Asian Countries) 

project investigated the efficacy of an optimally designed capillary barrier system that 

limits water infiltration into the underlying soil. This was achieved by developing a 

cylindrical apparatus at IIT Mandi with Dr. Ashutosh Kumar, who was one of the 
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collaborators of the project. The instrument is capable of monitoring matric suction and 

water content at different depths of a soil column in real-time when subjected to 

hydraulic loading. The climate adaptive barrier layer (CABL) was prepared by using 

an amended soil containing a 5% by dry mass of waste produced from the water 

treatment plant. The outcome of this research has demonstrated the potential 

applicability of CABL in limiting the flow of water in the underlying soil column and has 

potential to safeguard the underlying infrastructure.  

In addition, the project brought together internationally recognised experts in landslide, 

climate change on civil engineering infrastructure and organised a multi-stakeholder 

events involving participants from industry and academia focused on impact, outreach 

and dissemination of the guidelines available for constructing and maintaining 

infrastructure on sloped ground. IIT Mandi being one of the partner in the project, Dr. 

Ashutosh organised a short course, an international workshop and the outreach 

activities.  One researcher Ms. Aditi Rana working at IIT Mandi got trained at IIT Mandi. 

The activities carried out under the SEAL project at IIT Mandi are listed below:  

1. International workshop on "Landslides Susceptibility and Adaptability in South-East 

Asia: Theory to Practice", jointly organised by IIT Mandi and Durham University UK 

from March 29-30, 2022. Link: https://www.issmge.org/news/international-

workshop-on-landslides-susceptibility-and-adaptability-in-south-east-asia-theory-

to-practice  

 

https://www.issmge.org/news/international-workshop-on-landslides-susceptibility-and-adaptability-in-south-east-asia-theory-to-practice
https://www.issmge.org/news/international-workshop-on-landslides-susceptibility-and-adaptability-in-south-east-asia-theory-to-practice
https://www.issmge.org/news/international-workshop-on-landslides-susceptibility-and-adaptability-in-south-east-asia-theory-to-practice
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2. Interaction with Member Niti Ayog Dr. V.K. Saraswat to showcase the landslide 

barrier system getting developed at IIT Mandi Foundation Day on March 6, 2022. 

3. Ms. Aditi Rana, the MS student working on the project presented during 3rd Edition 

of AGERP 2022 International Workshop on Unsaturated Soils on May 26, 2022.  

4. Two Days Short Course Organized on Application of Unsaturated Soil Mechanics 

on the analysis of slopes jointly by IIT Mandi- Durham University UK and Universiti 

Kebangsaan Malaysia from 24-25 February 2022. Link: 

https://www.issmge.org/news/application-of-unsaturated-soil-mechanics-on-the-

analysis-of-slopes  

https://www.issmge.org/news/application-of-unsaturated-soil-mechanics-on-the-analysis-of-slopes
https://www.issmge.org/news/application-of-unsaturated-soil-mechanics-on-the-analysis-of-slopes
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5. Mr. Sonu Kumar was awarded Commonwealth Split-Site Scholarship offered 

by the government of the United Kingdom to conduct research at Durham 

University. (July 2023) 
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During Covid Period we were connected virtually 
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Researchers from IIT Mandi visited Durham University 

  

   
 
 

 

 

 

 



 

33 
 

 

 

Get in Touch with us:  

Dr. Ashutosh Kumar  

Assistant Professor of Geotechnical Engineering 

School of Civil and Environmental Engineering, IIT Mandi, India.  

DAAD Fellow, Germany, Visiting Fellow, IHRR UK.  

Editorial Board Member of ASCE International Journal of Geomechanics, USA.  

Email: ashutosh@iitmandi.ac.in 

Webpage: https://ashutoshkiit90.wixsite.com/ashu 

Phone: +91-9167942097 

 

Dr. Ellen Robson  

Post-Doctoral Research Associate in the Institute of Hazard, Risk and Resilience, 
Durham University, United Kingdom.  

Email: ellen.robson@durham.ac.uk  

 

Professor David Toll 

Emeritus Professor in the Department of Engineering, Durham University, United 
Kingdom. 

Email: d.g.toll@durham.ac.uk  

Phone: +44 (0) 191 33 42388 

 

 

 

 

 

 

 

 

 

  

https://ascelibrary.org/page/ijgnai/editorialboard
mailto:ashutosh@iitmandi.ac.in
https://ashutoshkiit90.wixsite.com/ashu
mailto:ellen.robson@durham.ac.uk
mailto:d.g.toll@durham.ac.uk


 

 
 



 

 
 

 

  



 

 
 

 

 

Strengthening global resilience through collaboration - The enduring 
partnership between Durham University and IIT Mandi continues to 

pioneer innovative research in disaster resilience and climate 
adaptation. Together, we aim to shape a safer, more sustainable 

future for vulnerable regions. 

---------- 


