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The proposed research for a PhD candidate concerns mathematical modelling in bio and structural mechanics. It 
consists of finite element modelling and analysis, experimentation and material modelling of structures that are used in 
civil engineering and also in human body modelling and implants. The same methodology can be applied within this 
research due to the fact that similar structures can represent the elements of studied bodies (wires, solids, shells and 
membranes). Thus in both cases the same tools can be applied in the structural analysis. The biomechanical studies are 
performed in collaboration with Medical University of Gdańsk where the main goal of the research is an accurate 
modelling of human abdominal wall and implants used in repairing surgeries of ventral hernia.
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Tomaszewska, A., Lubowiecka, I., Szymczak, C.: Mechanics of mesh 
implanted into abdominal wall under repetitive load. Experimental and 
numerical study.  J Biomed Mater Res B Appl Biomater. 2019 Jul;107
(5):1400-1409

Szepietowska, Katarzyna, Magnain, Benoit, Lubowiecka, Izabela, 
Florentin, Eric.: Sensitivity analysis based on non-intrusive 
regression-based polynomial chaos expansion for surgical mesh 
modelling, 57(3), 1391-1409, 2018
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Kłosowski, P., Pestka, A., Krajewski, M., Lubowiecka, I.: Experimental 
and computational study on mechanical behaviour of carpentry corner 
log joints.  Volume 213, 15 June 2020, 110515, Engineering 
Structures, 

Kłosowski, P., Lubowiecka, I., Pestka, A., Szepietowska, K.: Historical 
carpentry corner log joints—Numerical analysis within stochastic 
framework. Engineering Structures, Volume 176: 64-73, 1 December 
2018
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Mechanics of anterior abdominal wall in optimisation of hernia treatment, 
Izabela Lubowiecka (PI) funded by National Science Centre, Poland, 
carried out at Gdańsk University of Technology (leader) and Medical University of 
Gdańsk.

The study of 3D temporo- mandibular joint (TMJ) model of 
bone-cartilage-ligament system mapping for effective commercialization of 
results in dental prosthetics, orthodontic and orthognathic surgery, 
funded by The Natyional Centre for Research and Development, 
carried out at GUT (partner), Military Univeristy of Technology, Warsaw (leader) 

Geometric - strength analysis of historical carpentry joints,  
Izabela Lubowiecka (PI), funded by National Science Centre, Poland, 
carried out at GUT.
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i You may select up to two disciplines out of 12 disciplines represented in the Doctoral School
ii Observe the limit of not more than 2000 characters
iii Leave only one answer
iv Select the role in the project: PI stands for principal investigator (refers to the holder of an independent grant and the lead
researcher for the grant project), Co-I for co-investigator (Co-I assists the principal investigator in the management and
leadership of the research project), R for researcher

v Add any other relevant information e.g. awards for PhD students whom you supervised (no more than 1600 characters)

The PhD thesis finished in 2018 was done as a double PhD in two disciplines: in civil engineering at GUT and in 
mechanical engineering at INSA Centre Val de Loire in France. The thesis obtained summa cum laude from the 
Faculty Board of the Civil and Environmental Engineering Department at GUT and was awarded by the Award for Best 
Young Researchers by Gdańsk Scientific Society and the President of the City of Gdańsk in 2019.   
The PhD student was awarded also by second award in Morecki and Fidelus competition of Polish Society of 
Biomechanics for young scientists in 2018.  
The research is undertaken in collaboration with national and international science institutions: Medical University of 
Gdańsk, Military University in Warsaw (WAT), RWTH Aachen (Germany), University of Aberdeen (United Kingdom), 
INSA Centre Val de Loire (France).


