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in this paper, we present the development of an educational software tool named ces edupack. the main objective of this project is to offer to the community a complete software environment, that allows to teach, develop, evaluate and share material-science based projects. the main focus is to provide a powerful set of functions for
creating and managing projects and for supporting the development of learning materials and courseware in material science and engineering. in this work, the authors aimed to develop a complete software package for the education in material science and engineering, from the basic concepts to the application of materials in the
design of products and processes. to achieve this goal, we have created a series of tools for training concepts of materials science and engineering based on the ces edupack software. these tools consist of (i) quizzes (with calculated, multiple choices, matching, true/false and numerical questions); and (ii) self-directed lessons. the

implementation of these tools is done under the moodle virtual learning platform. additional tools include (iii) cooperative learning seminaries using the jigsaw or puzzle method to solve simple materials selection exercises; and (iv) the arrangement of a glass-cabinet displaying engineering materials within common everyday objects
and a card with their main properties, classified by material families. to conclude, the authors have evaluated the performance of some of these tools and finally they have provided some statistics concerning the results obtained by students. the european space for higher education requires adapted teaching structures towards

student-focused learning, giving the students an active role in their own curriculum. this demands higher interactivity of the learning process. on this purpose we have created a series of tools for training concepts of materials science and engineering based on the cesedupack software.
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In this paper, we have compared the properties of a bioinspired design over a classic design, both
implementing the feature of staggered planks, for beams without prestressing. A microstructural analysis
of the two structures is performed by XFEM simulations. The results, besides confirming the effectiveness
of the bioinspired design in terms of stiffness and strength, also reveal that the bioinspired design results
in a crack path that minimizes the formation of crack tips, reducing the stress concentrations around the
crack and thus, leading to a reduction in the peak stresses reached during propagation. To confirm this

insight, an analytical study, using a simplified beam model, is proposed, providing basic understanding of
the intrinsic mechanisms responsible for the increase of the material toughness in the bioinspired design.
We verify that the material toughness in bioinspired design is mainly a result of the differential behavior of
the materials along the orthogonal planes that form a characteristic wave propagation (CP). The direction
of the CP is dictated by the orientation of the bi-coloured lines that contribute to create it. This mechanism
is heretofore unknown to be accounted for in structural design, being the key factor of the improvement in
the crack propagation resistance. The authors then confirm the analytical results using XFEM simulations

and identify the material properties that need to be implemented in the future finite element studies,
aiming to increase the material toughness. Reinforced Cementitious composites (RCs) are among the most

promising materials for structural engineering. Their benefits lie in providing a low weight and stiffness
whilst displaying good plasticity, resistance to corrosion, fire and earthquake-induced damage.

Nevertheless, despite their industrial relevance, the predicted behavior of RCs under cyclic loading is still
controversial, showing a substantial spread in the literature. The most comprehensive way to investigate
their behavior under cyclic loading is to characterise their mechanical response under static and fatigue
loadings, using experimental techniques. Nevertheless, the use of these techniques in laboratory tests is

often difficult, expensive and time consuming. Finite element (FE) simulations provide a simpler
alternative, which is validated through a complementary experimental study. In this paper, two typical RC
designs differing in their cementitious content are analysed using nonlinear quasi-static (NRQS) and cyclic
(NRCT) simulations to investigate the predicted structural behavior under a range of loading conditions.

The different methods employed allowed for a comparison of the structural performance of both RC
samples to provide an insight on the predictive capability of NRQS, NRCT and FE simulations. 5ec8ef588b
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