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The Project

The project aims to describe the structures operating in limit state conditions. The

studies are performed by experimental and numerical research methods.
Therefore, the main objective is to provide an assessment of structure behaviour,
by comparing of the parameters such as stress, strain, crack occurrence, etc.,
caused by certain load level and temperature at this unexpected limit state with
those allowed by material properties. The following research sub-objectives
should be accomplished: testing of material properties; impact energy; the
determination of the crack driving force and life assessment of structural
elements; evaluation of the semi-rigid structural joints/connections behaviour;
buckling simulations of composite beam-type structures; proper constitutive
modelling at limit operating conditions, etc. Although many journal papers were

published, only some of them are mentioned here.
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QOutcomes

SEM and EDS analysis: 51CrV4 steel under uniaxial (sinusoidal) fatigue
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Channel section L-frame buckling
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a) mitre joint; b) box joint; c) stiffened mitre joint; d) box mitre joint

Nonuniform heating of a doubly clamped beam
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Distribution of the normal stress ¢ along the doubly clamped beam loaded with the non-
uniform temperature

10.

|1

T2

1.3;

14.

1%

16.
175

18.

19

20.

215

22,

23

24,

25

26.
275

28.

29.

30.
31.

32.
33.

34.

‘3o
36.

37

38.

45

40.

41.

— 2018—

Brnié, Josip; Bréi¢, Marino; Kric¢anski, Sanjin; Lanc, Domagoej; Niu, Jitai; Wang, Peng, Steel 51CrV4 under high temperatures,
short-time creep and high cycle fatigue. Journal of constructural steel research

Barretta, R., Canadija, M., Luciano, R., Marotti de Sciarra, F.: Stress-Driven Modeling of Nonlocal Thermoelastic Behavior of
Nanobeams. International Journal of Engineering Science

Turkalj, Goran; Lanc, Domagoj; Bani¢, Damjan; Brni¢, Josip; Vo, Thuc P.,, A shear-deformable beam model for stability
analysis of orthotropic composite semi-rigid frames. Composite structures

Munijas, N., Canadija, M., Brni¢, J.: Thermo-Mechanical Multiscale Modeling in Plasticity of Metals Using Small Strain Theory.
Journal of Mechanics

— 2017 —

Brni¢, Josip; Turkalj, Goran; Kriéanski, Sanjin; Vukeli¢, Goran; Canadija, Marko, Uniaxial Properties versus Temperature,
Creep and Impact Energy of an Austenitic Steel. High temperature materials and processes

Kvaternik, Sandra; Turkalj, Goran; Lanc, Domagoj, Analysis of flexure, torsion and buckling of thin-walled frames with a
focus on the joint warping behaviour. Transactions of FAMENA

Barretta, Raffaele; Br&ié, Marino; Canadija, Marko; Luciano, Raimondo; Marotti de Sciarra, Francesco, Application of
gradient elasticity to armchair carbon nanotubes: Size effects and constitutive parameters assessment. European Journal of
Mechanics - A /Solids

Brni¢, Josip; Kri¢anski, Sanjin; Lanc, Domagoij; Bré&i¢, Marino; Turkalj, Goran; Canadija, Marko; Niu, Jitai, Analysis of the
Mechanical Behavior, Creep Resistance and Uniaxial Fatigue Strength of Martensitic Steel X46Cr1 3. Materials

Andeli¢, Ziguli¢, Canadija, On the influence of thermal stresses on eigenvalues of a circular saw blade, Journal of
Mechanical Engineering Science. Proceedings of the Institution of Mechanical Engineers PartC

Canadija, Brci¢, Brni¢, Elastic properties of nanocomposite materials: influence of carbon nanotube imperfections and
interface bonding. Meccanica

Vukeli¢, Brni¢, Marine Shaft Steels (AISI 4140 and AISI 5120) Predicted Fracture Toughness by FE Simulation. Materials
Science-Medziagotyra

Vukeli¢, Brni¢, Numerically Predicted J-integral as a Measure of Crack Driving force for Steels 1.7147 and 1.4762. Journal
of Theoretical and Applied Mechanics

— 2016 —

Brni¢, Turkalj, Canadija, Lanc, Kré¢anski, Br&i¢, Li, Niu, Mechanical Properties, Short Time Creep and Fatigue of an Austenitic
Steel. Materials

Brni¢, Turkalj, Kr$éanski, Niu, Li, Qiang. Changes in the Material Properties of Steel 1.4762 Depending on the Temperature.
High temperature materials and processes

Brni¢, Turkalj, Kriéanski, Vukeli¢, Canadija, Uniaxial Properties versus Temperature, Creep and Impact Energy of an
Austenitic Steel. High temperature materials and processes

Canadija, Barretta, de Sciarra F. On functionally graded Timoshenko nonisothermal nanobeams, Composite Structures,

Canadija, Barretta, Marotti De Sciarra, A gradient elasticity model of Bernoulli-Euler nanobeams in non-isothermal
environments, European Journal of Mechanics, A /Solids

Canadija, Mosler, A variational formulation for thermomechanically coupled low cycle fatigue at finite strains, International
Journal of Solids and Structures

Canadija, Munjas, Brni¢, A multiscale approach to thermoplastic deformation, Proceedings in Applied Mathematics and
Mechanics

Gao, Chen, Wu, Niu, Brnié, Structure and properties of welded joint of high-strength wear-resistant steel NM360, Materials
Science and Technology

Lanc, Turkalj, Vo, Brnié, Nonlinear buckling behaviours of thin-walled functionally graded open section beams, Composite
Structures

Nguyen,Vo, Lee, Lanc, Vibration and lateral buckling optimisation of thin-walled laminated composite channel-section beams.
Composite structures

Pesi¢, Lanc, Turkalj, Non-linear global stability analysis of thin-walled laminated beam-type structures, Computers &
Structures,

Vukeli¢, Brni¢, Analysis of Austenitic Stainless Steels (AISI 303 and AIS| 316Ti) Regarding Crack Driving Forces and Creep
Responses, Proceedings of the Institution of Mechanical Engineers, Part L: Journal of Materials: Design and Applications

Vukelié, Brnié, Predicted Fracture Behavior of Shaft Steels with Improved Corrosion Resistance. Metals

— 2015 —
Br&i¢, Canadija, Brnié, Influence of Waviness and Vacancy Defects on Carbon Nanotubes Properties, Procedia Engineering

Brni¢, Brci¢, Comparison of Mechanical Properties and Resistance to Creep of 20MnCr5 Steel and X10CrAlSi25 Steel.
Procedia Engineering

Brni¢, Turkali, Canadija, Lanc, Br&ié, Study of the Effects of High Temperatures on the Engineering Properties of Steel
42CrMo4. High temperature materials and processes

Brni¢, Turkalj, éanadfia, Kri¢anski, Brci¢, Lanc, Deformation Behavior and Material Properties of Austenitic Heat - Resistant
Steel X15CrNiSi25-20 Subjected to High Temperatures and Creep. Materials & Design

Lanc, Vo, Turkalj, Lee, Buckling analysis of thin-walled functionally graded sandwich box beams. Thin-walled Structures

Lanc, Turkalj, Pesi¢, Effect of shear flexibility in buckling analysis of beam structures. International virtual journal for science,
technics and innovations for the industry. Machines, Technologies, Materials

Pesi¢, Lanc, Turkalj, Non-linearthermal buckling analysis of thin-walled beam structures. Engineering review

Turkalj, Lanc, Brni¢, Pesi¢, A beam formulation for large displacement analysis of composite frames with semi-rigid
connections. Composite structures

Vukeli¢, Brni¢, Prediction of Fracture Behavior of 20MnCr5 and S275JR Steel Based on Numerical Crack Driving Force
Assessment. Journal of Materials in Civil Engineering

— 20—

Br&i¢, Canadija, Brni¢, Multiscale Modeling of Nanocomposite Structures with Defects, Key Engineering Materials

Brni¢, Turkalj, Canadija, Mechanical Testing of the Behavior of Steel 1.7147 at Different Temperatures. Steel and Composite
Structures

Brni¢, Turkalj, Canadija, Niu, Experimental determination and prediction of the mechanical properties of steel 1.7225.
Materials Science and Engineering A

Brnié, Turkalj, Lanc, Canadija, Bréi¢, Vukelié, Comparison of material properties: Steel 20MnCr5 and similar steels. Journal
of Constructional Steel Research

Brni¢, Turkalj, Krs¢anski, S. Lanc, (':c:nafﬁ[u, Bréié, Information relevant for the design of structure: Ferritic — Heat resistant
high chromium steel X10CrAlSi25. Materials and Design

Canadija, Guo, Lanc, Yang, Brni¢, Low cycle fatigue and mechanical properties of magnesium alloy Mg—6Zn—1Y—0.6Ce—
0.6Zr at different temperatures. Materials & Design

Lanc, Turkalj, Pesi¢, Global buckling analysis model for thin-walled composite laminated beam type structures. Composite
Structures

Contact

Ma

Phone: ++385 51 651 491 (prof. Josip Brni¢, D.Sc.)
Email: brnic@riteh.hr

il: Faculty of Engineering, University of Rijeka

Vukovarska 58, 51000 Rijeka, Croatia

http:/ /www.riteh.uniri.hr /media /filer_public/2d /42 /2d42c803-b3fd-43c2-
8567-a202fc1fe7%e/strubecon_web.pdf

This work has been fully supported by

‘ Croatian Science Foundation
ﬁ r z z under the project no. 6876

.' Croatian Science Foundation




