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INTRODUCTION
A periodic structure consists of repeating unit cells. From man-made multi-span bridges to naturally occurring atomic grids, periodic structures are present everywhere. Brillouin (1953) first used the wave propagation method to study the dynamics of periodic lattices. The ability of periodic configurations to create electronic bands in semiconductors and crystals is similar to the structural/acoustic bandgap of elastic media. Reinforced plate and shell structures are frequently used in a variety of structural applications, including bridges, ship hulls, decks, aircraft, and aerospace rocket/missile structures, which are examples of periodic structures. Mead (1996) presents a thorough overview of the available literature on the vibration analysis of periodic structures. In the areas of homogeneous/heterogeneous composite structures, waveguides, phononic crystals (PCs), acoustic/elastic metamaterials, vibration acoustic isolation, noise suppression devices, vibration control, directed energy flow, etc., this might result in great implementations. Periodic structures are also used to study the tunability (Zheng et al., 2019) of filter characteristics, such as required acoustic band gap, propagation, cut-off frequency, attenuation, and response direction. Health monitoring (Groth et al., 2020) and damage detection of these structures requires a good understanding of the propagation of elastic waves through such periodic structures. In particular, the effect of periodicity on the movement of electromagnetic waves (Pierre, 2010) has been extensively studied and they have been applied to many optical and electromagnetic devices (Bostrom, 1983).
The finite element (FE) theory-based numerical approach exhibits the most diversity and usefulness in modeling physical structures among the various numerical approaches. The theory of wave propagation in the periodic structure with FEM (PSFEM) is the goal of the study topic, and the numerical solution is based on the FE analysis of the unit cell of the structure. This numerical FE method enables high accuracy with very little computational effort and is a recommended option for predicting waves in one-dimensional and two-dimensional single waveguides (Orris and Petyt, 1974; Pany et al., 2002; Pany and Parthan, 2003a; Pany et al., 2003; Pany and Parthan, 2003b; Pany, 2022). The majority of published works on periodic structures used in engineering try to create theoretical and numerical techniques to understand wave propagation behavior and its attributes, even though the fact that these phenomena are widely known.
This Research Topic presents the recent novel trends to study wave propagation in different forms of periodic structures and materials using numerical techniques and the three research articles published were contributed by eight authors. The three original articles can be broadly attributed to three subtopic areas.
SOUND TRANSMISSION THROUGH BAFFLED MULTILAYERED CURVED SHELLS
One article (Parrinello et al.) focused on sound transmission and studied the acoustic behavior of multilayered and periodic baffled curved shells with a general configuration of homogeneous and heterogeneous periodic layers of diverse types (fluid, solid, and poroelastic). This article presents an improvement in the latter technique for finite long and baffled heterogeneous curved shells. A generalized TMM that allows for the modeling of heterogeneous periodic layers is used to represent the responses of the multilayered shell to the blocked pressure (excitation) while a two-dimensional BE (boundary element) model is used to evaluate the blocked pressure on the outer surface of the baffled shell. The presented work differs from their prior work in the calculation of the blocked pressure. The difference resulted from a plane wave excitation impinging on the cylindrical shell embedded in an infinite planar rigid baffle and in the use of a one-dimensional windowing technique to account for the impact of the finite length of the shell on the transmitted power.
NON-RECIPROCAL PIEZOELECTRIC METAMATERIALS WITH TUNABLE MODE SHAPES
One article in this topic focuses on metamaterials. The Baz presented a finite element modeling approach to demonstrate the effectiveness of controlled shaping of the mode shapes of piezoelectric metamaterials as an effective means of controlling the magnitude and direction of wave propagation along this class of metamaterials. Such features show that this approach makes it possible to break the reciprocal properties of metamaterials to create a class of acoustic diodes. This work differs from that of Zheng et al. (2019) where piezoelectric bistable shunting networks were used to introduce non-linearities and asymmetry along the wave propagation path. Such complexity in the control of the piezo-elements can acquaint undesirable structural unstableness.
FEM SIMULATION OF HYDRAULIC PRESS FRAME PARTS WITH PRE-STRESSED BY MEANS OF WINDING STEEL WIRES
In this topic, the Zhang et al. proposed a breakthrough in the pre-tightening stress analysis technology of winding steel wires double frames in the field of hydraulic presses. The wire bias effect on the frame is simulated by a method called cooling and pressurization (Lei et al., 2018).
This Research Topic on Application of Periodic Structure Theory with Finite Element Approach marks the recent advances and insights in the field of structural mechanics and the growing interest in academic and applied research. We hope that the topic is interesting with the rapid development of PSFEM approaches, and methods, for new potential applications in the fields of vibration control, seismic mitigation, composite structures, waveguides, metamaterials, PCs, sound transmission, etc. The reported advances may help researchers study and better understand periodic structure unit cell applications.
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