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Preface

This volume of electronic proceedings contains abstracts of contributions accepted for presentation at the

44th Solid Mechanics Conference SolMech 2026, held in Kraków on September 7–10, 2026.

The Solid Mechanics Conferences are a series of biennial international meetings which have been organized

by the Institute of Fundamental Technological Research of the Polish Academy of Sciences (IPPT PAN) since

1953. They aim at facilitating discussions on research topics in solid mechanics, maintaining high scientific

standards and providing a friendly atmosphere. This time, the Conference is hosted and co-organized by the

Cracow University of Technology.

This 44th edition of the Conference brings together more than 270 participants from 27 European and non-

European countries, with nearly 40% of attendees coming from outside of Poland. The scientific programme

features more than 245 presentations organized within 15 thematic sessions, including 8 invited plenary lectures

and 25 keynote lectures. Approximately 60 presentations are delivered by PhD students, reflecting the strong

commitment of the organizers to support early-career researchers.

The plenary speakers are internationally recognized leaders in their respective fields. The list of keynote

speakers in the thematic sessions comprises both internationally recognized senior scientists with established

expertise across the various fields of solid mechanics and outstanding early-career researchers who have already

demonstrated scientific excellence. Notably, three keynote lectures are delivered by recipients of the Professor

Michał Życzkowski Prize for Outstanding Young Scientists, awarded by the Committee for Mechanics of the

Polish Academy of Sciences during the two years preceding the Conference. Overall, the composition of

the thematic sessions reflects the scientific vitality of solid mechanics, as well as the strength, diversity and

generational renewal of the research community, demonstrating the field’s potential for future development.

On behalf of the Scientific and Organizing Committees of the 44th Solid Mechanics Conference SolMech

2026 we would like to thank all presenters of plenary, keynote and standard papers for their contributions to

the meeting. Moreover, we would like to express gratitude to the organizers of the thematic sessions, and to

all people and institutions supporting the organization of SolMech 2026. We wish all participants inspiring

discussions and enjoyable time in Kraków.

Katarzyna Kowalczyk-Gajewska

Jerzy Pamin

Chair and Co-chair of SolMech 2026
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E. Pieczyska (Poland), D. Jarząbek (Poland), A.D. Lantada (Spain)

TS10: Micromechanics of heterogeneous and multi-component materials
K. Kowalczyk-Gajewska (Poland), S. Mercier (France), G. Vadillo (Spain), A. Srivastava (USA)

TS11: Multiphysics and coupled problems
J. Rojek (Poland), Ł. Figiel (UK), B. Peters (Lithuania)

TS12: Nonlinear dynamics, structural control and monitoring
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Structured Light vs Digital Image Correlation for Shape Measurements . . . . . . . . . . . . . . . . . . . . 137

J. Tabin, A. Brodecki, A. Szyszko, H. Nejman, Z. Ranachowski, P. Wąchal
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Prediction of Elastic Properties of Cement Paste Using Computational Homogenization: A Comparison of
Different Microstructural Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

T. Krykowski
Application of FEM for the Assessment of the Load-Bearing Capacity of Reinforced Concrete and Prestressed
Structures at Risk of Corrosion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154

M. Cudny, A. Truty, K. Lisewska
Incorporation of Cross-Anisotropic Small Strain Stiffness into the Hardening Soil Model . . . . . . . . . . . 155

Session TS9: Mechanics of advanced materials and smart structures 156

K. Hirano, M. Narita, S. Arikawa
Investigation on Improving the Performance of Mechanical Metamaterials Expanded by Sound Waves . . . . . 157

T. Ciborowski, E. Wojtczak, M. Rucka
Characterization of the Mechanical Response of 3D-Printed Metamaterials under Static Tensile, Compressive
and Bending Loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
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This contribution presents a computational framework for analyzing the sensitivity of mechanically admissible 

squat motion to the distribution of joint moment capacities. The approach builds upon a previously developed 

model of load-constrained motion reconstruction, in which human movement is represented as the solution of 

a constrained optimization problem. 

A three-dimensional multi-segment rigid-body system is considered, including feet, shanks, thighs, pelvis, and 

torso. Joint behavior is modeled using smooth elasto-plastic rotational elements with bounded moment 

capacity. A reference squat trajectory is first generated kinematically, and subsequently corrected by solving 

a frame-wise optimization problem subject to geometric and mechanical constraints. 

The problem is formulated as minimization of the total mechanical cost [1,2], 

𝐽(𝐪) =
1

2
(𝐪 − 𝐪𝑟𝑒𝑓)

𝑇𝐊(𝐪 − 𝐪𝑟𝑒𝑓) +∑Ψ𝑖
𝑖

(Δ𝜃𝑖) +𝑊𝑒𝑥𝑡 , 

where the first term enforces trajectory tracking, the second term represents joint-level elasto-plastic energy 

contributions, and the last term accounts for external loading due to the barbell. 

A parametric study is performed by varying the critical moment capacities assigned to individual joints while 

maintaining identical external loading conditions. The results demonstrate that the admissible squat posture is 

strongly governed by the relative distribution of joint strength, leading to systematic changes in pelvis 

backshift, torso inclination, and redistribution of rotational demand between lower-limb joints. 

The study shows that squat technique should be interpreted not only as a response to external load but also as 

a consequence of internal mechanical capacity constraints, providing a consistent framework for analyzing 

strength-dependent movement adaptations. 
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Dvořák, A. 118
Dziatkiewicz, J. 95

Egner, H. 134, 183
Egner, W. 134
El-Hafidi, A. 135
Essafi, M. 181
Essongue, S. 85, 170
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Průša, V. 159
Prakash, A. 198
Prasad, C.S. 235
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Stingl, M. 264
Stonys, R. 217
Stopyra, W. 60
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