
                                                                                                  

PhD Position in Engineering Geology at RWTH Aachen University, Germany 

Project title: Progressive Excavation Disturbance Zone Evolution during and Post Mine-by Tunneling 

(PRECODE) 

Project description: Brittle damage around nuclear waste repository tunnels is common and typically 

occurs when the rock mass is massive and the stresses exceed the crack initiation threshold. These 

progressive brittle fracturing may lead to an interconnected fracture network typically associated with the 

radiation of micro-seismic signals. Within the excavation damage zone (EDZ), the permeability is often 

enhanced by two to three orders of magnitude and – in the framework of nuclear waste disposal – may 

provide preferential pathways for radionuclide migration. Within the PRECODE experiment, we investigate 

the development and time dependent changes around a tunnel at the Bedretto Underground Laboratory 

for Geosciences and Geoenergies (BULGG) in Ticino (Switzerland). Within PRECODE, we will establish 

a new, experimental tunnel as a branch from the existing Bedretto tunnel, which will be densely 

instrumented with strain, pore pressure and micros-seismic sensors prior to the excavation. The main 

objectives of the PRECODE experiment are to understand: (1) Short-term rock mass behavior and EDZ 

formation during tunneling; (2) Long-term fracture propagation within the EDZ associated with 

environmental conditions; (3) Permeability changes with time around an open excavation and (4) the 

impact of tunneling on dislocations across nearby fault zones. 

Project team: Chair of Engineering Geology and Hydrogeology at RWTH Aachen University (Germany), 

Swiss Seismological Service at ETH Zurich (Switzerland), Lassonde School of Engineering at York 

University (Canada); Department of Civil and Resource Engineering at Dalhousie University (Canada) 

Who we are: We are a group of young, dynamic and international scientists with interests in all aspects of 

experimental and computational rock mechanics, with a strong focus on applied topics. 

Tasks: 

 Carrying out frequent fieldworks at the Bedretto Tunnel to assist the installation of sensors and 

collect the data 

 Design, deploy and optimization of the monitoring system 

 Analysis and interpretation of the multi-disciplinary data obtained from various monitoring sources 

(strain and permeability measurements, seismic data) to understand the evolution of the EDZ both 

spatially and temporally   

 Assist and carry out laboratory testing on the obtained cored rocks 

 Numerical modeling to evaluate the behavior of the excavated tunnel and estimate the extent of 

expected Excavation Damage Zone (EDZ) 

 Coordination with other project partners 

Candidate Requirements: 

 MSc. degree in a project-related discipline (e.g. applied geosciences, engineering geology, 

geotechnical engineering, geology) 

 Good knowledge of rock mechanics and hydrogeology 

 Willing to carry out frequent fieldworks in the tunnel  

 Reliable, ambitious, and able to work both independently and with a team 

 Excellent written and oral communication skills in English, knowledge of German is considered an 

asset. 

 Ability to quickly develop related research skills and knowledge 

 In procession of a valid driving license (or be able to obtain one) for driving in European Union 



                                                                                                  
Position description: This is a three-year research assistant position with the option of pursuing a PhD 

degree at the RWTH Aachen University. The salary corresponds to pay grade TV-L13 Level 1 of the 

German public service salary scale (TV-L).  

Contact for Enquiries and Application: Please email a CV (max. 2 pages) and a cover letter (max. 1 

page) outlining your experience and motivation to Dr. Pooya Hamdi (hamdi@lih.rwth-aachen.de). The job 

positing is open as of January 2023 until the position is filled. 

 

RWTH is a certified family-friendly University. We support our employees in maintaining a good work-life balance 

with a wide range of health, advising, and prevention services, for example university sports. We also offer a 

comprehensive continuing education scheme and a public transportation ticket available at a significantly reduced 

price. 

RWTH is an equal opportunities employer. We therefore welcome and encourage applications from all suitably 

qualified candidates, particularly from groups that are underrepresented at the University. All qualified applicants will 

receive consideration for employment and will not be discriminated against on the basis of national or ethnic origin, 

sex, sexual orientation, gender identity, religion, disability or age. RWTH is strongly committed to encouraging women 

in their careers. Female applicants are given preference if they are equally suitable, competent, and professionally 

qualified, unless a fellow candidate is favored for a specific reason. 

As RWTH is committed to equality of opportunity, we ask you not to include a photo in your application. 

You can find information on the personal data we collect from applicants in accordance with Articles 13 and 14 of the 

European Union's General Data Protection Regulation (GDPR) at http://www.rwth-aachen.de/dsgvo-information-

bewerbung  
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