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	Job Title
	Research Associate in Computational Modelling of Energy Geotechnics

	Faculty/ Department
	FEPS/School of Engineering
	Legal Entity
	University of Surrey
	Job Family 
	Research Only
	Job Level 
	L04

	Reports To
	Project Lead/co-Leads
	Line Manages (role title(s))
	N/A

	Job Statement 
The post-holder will lead the computational modelling strand of EPSRC-funded project "UKRI-Norway: Energy Micropile Retrofits for Climate Change Adaptation of Existing Buildings", a collaboration between the Universities of Surrey, Leeds and Cambridge and NTNU. Positioned at the University of Surrey and working with colleagues from all four organisations, the successful candidate will develop and validate an advanced thermo-hydro-mechanical (THM) numerical model of energy micropiles (EMPs), use it alongside AI-based surrogate modelling to optimise design and operation, and quantify how uncertainties in ground conditions, climate and building response propagate to urban-scale retrofit performance. The role exists to deliver the project's core predictive capability: the design tools and guidelines that will enable industry to adopt EMPs as a dual structural–energy retrofit solution. In doing so, the post-holder will strengthen the University's growing portfolio in energy geotechnics and urban energy systems, generate high-impact publications and open datasets, contribute to future grant capture and industry partnerships, and support the training and mentoring of students and researchers within the School of Engineering.


	
Key Responsibilities This is not designed to be a list of all tasks undertaken but the main responsibilities (5 to 8 maximum) 

	1. Develop a finite element thermo-hydro-mechanical model that captures the specific geometric, construction and heat-transfer constraints of energy micropiles.
2. Validate the model against laboratory-scale experimental data and full-scale field monitoring data from UK and Norwegian test sites from the project, across a range of soil profiles.
3. Run large-scale parametric simulations (and identify efficient methods to do so) to characterise EMP performance under varied climatic, geological and operational conditions.
4. Apply statistical sensitivity methods (e.g. Morris, ANOVA, regional sensitivity analysis) to identify the design parameters governing thermal and structural performance.
5. Develop AI-driven surrogate models (e.g. artificial neural networks, Gaussian processes) to enable rapid design exploration and optimisation.
6. Translate modelling outcomes into practical design and operation guidelines and site-specific design tools.
7. Quantify urban-scale uncertainty propagation using polynomial chaos expansion techniques to appraise the resilience of EMP retrofits under climate change projections.
8. Publish in leading journals, present at international conferences, and contribute to project meetings, reporting, progress updates, industry engagement, and knowledge exchange with partners
N.B. The above list is not exhaustive.

	Role Scope and Impact This is a summary of the post holder’s role in delivering outcomes, making decisions, and the complexity of problem-solving involved in the role.

	
1. Accountability:  The post-holder will work with a high degree of independence in the day-to-day planning and execution of their research, taking responsibility for the design, implementation and interpretation of the numerical modelling programme within the objectives and timelines agreed, related to the project. They will make routine decisions on modelling approaches, validation strategies, analysis methods and the prioritisation of their own workload, with guidance and support from regular meetings with supervisors, and will be accountable for the quality, accuracy and timely delivery of their assigned deliverables. The post-holder will be expected to contribute actively to project planning and to advise the wider team on matters within their area of technical expertise.

2. Problem solving: The post-holder will address complex, non-routine research problems for which established procedures do not exist, requiring the development of original approaches and independent judgement. The work involves modelling coupled thermal, hydraulic and mechanical processes in a novel geo-structure, where the governing mechanisms are not yet well characterised and where model assumptions, boundary conditions and numerical formulations must be devised, tested and justified by the post-holder. They will be required to reconcile modelling predictions with laboratory and field datasets collected by partner institutions, diagnose the sources of discrepancy between them, and adapt the modelling strategy accordingly. Further complexity arises from the need to integrate methods across disciplines, e.g., geotechnical and thermal analysis, machine learning, and statistical uncertainty quantification, and to work with incomplete or uncertain input data. The post-holder will exercise critical judgement in evaluating the validity and limitations of their results and in translating them into guidance usable by non-specialists. 


	Supplementary Information: N/A

	Person Specification This section describes the knowledge, experience & competence required by the post holder that is necessary for standard acceptable performance in carrying out this role.

	Qualifications and Professional Memberships
	

	A PhD (or nearing completion) in Geotechnical Engineering, Civil Engineering, Mechanical Engineering, Geo-energy, Energy Systems, Computational Mechanics or a related discipline.
	Essential

	


Technical Competencies (Experience and Knowledge) This section contains the level of competency required to carry out the role (please refer to the Competency Framework for clarification where needed and the Job Matching Guidance). 
Level 1: basic level of understanding/experience and can apply it with guidance.
Level 2: good level of understanding/experience and can apply it with little or no guidance.
Level 3: expert level of understanding/experience and can apply, develop it and guide others.
	Essential/
Desirable
	Level
1-3


	Numerical modelling of coupled thermal, hydraulic and/or mechanical processes using finite element or comparable methods (e.g., COMSOL Multiphysics, Abaqus, PLAXIS)
	Essential
	2

	Scientific programming and data handling for automation of simulation workflows, post-processing and analysis of large datasets (e.g. Python, MATLAB, C++)
	Essential
	2

	Knowledge of ground heat transfer, geothermal energy systems and/or soil–structure interaction.
	Desirable
	2

	Application of machine learning and statistical methods to engineering problems, including surrogate modelling, sensitivity analysis and uncertainty quantification (e.g. neural networks, Gaussian processes, polynomial chaos expansion, Monte Carlo methods).
	Essential
	1

	Preparation of research outputs for publication in international peer-reviewed journals and presentation at conferences
	Essential
	2

	Special Requirements This may include a Disclosure and Barring Service (DBS) check, regular overseas travel, driving licence, shift work.  
	Essential/
Desirable

	Ability to occasionally travel within the UK and internationally (e.g., consortium meetings, partner visits, conferences)
	Essential

	Core Competencies This section contains the level of competency required to carry out this role.  (Please refer to the competency framework for clarification where needed). n/a (not applicable) should be placed, where the competency is not a requirement of the grade.
	Level
1-3

	Communication
Adaptability and Flexibility
Customer, Client service and support
Planning and Organising
Continuous Improvement
Problem Solving and Decision Making Skills
Managing and Developing Performance
Creative and Analytical Thinking
Influencing, Persuasion and Negotiation Skills
Strategic Thinking and Leadership
	2
2
1
3
2
3
2
3
1
2

	This Job Purpose outlines the core activities of the role. As the Department/Faculty and the post holder evolve, the duties and focus of the role may change. The University expects the post holder to adopt a flexible approach to work, including undertaking relevant training when necessary. If significant changes to the Job Purpose are required, the post holder will be consulted, and the changes will be reflected in a revised Job Purpose.
All staff are expected to:
· Positively support equality of opportunity and equity of treatment to colleagues and students in accordance with the University of Surrey Equal Opportunities Policy.
· Work to achieve the aims of our Environmental Policy and promote awareness to colleagues and students. 
· Follow University/departmental policies and working practices in ensuring that no breaches of information security result from their actions.
· Contribute towards broader university initiatives that have a positive impact on student experience, recruitment and campus operations. This may include participation in cross-functional activities such as open days, confirmation and clearing, welcome week, graduation. 
· Ensure they are aware of and abide by all relevant University Regulations and Policies relevant to the role.
· Undertake such other duties within the scope of the post as may be requested by your Manager.
· Work supportively with colleagues, operating in a collegiate manner at all times.
[bookmark: _Hlk202954986]Help maintain a safe working environment by:
· All staff have a statutory responsibility to take reasonable care of themselves and others and to prevent harm by their acts or omissions. All staff are, therefore, required to adhere to the University’s Our Safety Policy Statement and associated Procedures. 


	Organisational/Departmental Information & Key Relationships

	Background Information 
The School of Engineering, within the Faculty of Engineering and Physical Sciences at the University of Surrey, brings together civil, environmental, mechanical, aerospace, materials, automotive, automation, control and biomedical engineering in a strongly interdisciplinary research environment organised around the themes of engineering resilience, green living and healthy living. The post-holder will join a growing group working on sustainable and resilient infrastructure, with particular strength in energy geotechnics, ground heat transfer and urban energy systems modelling, supported by the Centre for Civil Infrastructure Systems and Engineering. 

This post is funded by a UK–Norway project developing energy micropiles (EMPs), compact micropiles fitted with ground heat exchangers that strengthen ageing foundations while delivering renewable heating and cooling in a single, minimally disruptive retrofit. The project brings together the Universities of Surrey (lead), Leeds and Cambridge and the Norwegian University of Science and Technology, alongside industry partners. The successful applicant will lead its computational modelling strand, developing thermo-hydro-mechanical modelling of EMPs, applying AI-based methods to optimise design and operation, and quantifying the urban-scale resilience of EMP retrofits under climate change. Outputs will feed directly into design guidance for industry and evidence for building regulations and energy efficiency standards.


	Department Structure Chart 
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