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I. Abstract 

This paper presents all reviews of the new methods embedded predefined interfaces infinite element analysis of the 

structure A latest methods design for embed predefined interfaces infinite elements analysis of structure within the 

arbitrary finite elements meshing is proposed and demonstrated for embed structures analysis. Within a given finite 

element analysis, the initiation of fracture or slippage may occur simultaneously along a predefined interface and in 

the bulk of the element of structure analysis. In order to determine which surface is very critical, we feature a 

criterion which aids in determining the correct surface upon which all further slippage due to fracture will 

occurrence of the analysis. The algorithm for generating these predefined surfaces is detailed and subsequently 

applied to, but by no means limited to, masonry problems to demonstrate its efficacy. This interface method is cast in 

the framework of an enhanced strain finite element which is capable of capturing softening along an embedded 

strong discontinuity of the finite element analysis. 

Keywords 

Strong discontinuity, demonstrate Enhanced strain, finite element Pre-existing interface, Localized 

deformation. 

II. INTRODUCTION 
 

The finite element method is a numerical technique used to perform finite element analysis of given any physical 

phenomenon of structure analysis. it is necessary to use mathematics and quantity and physical phenomena, such as 

structural or fluid behavior, thermal transport, wave propagations. 

Finite elements play an important role in finite element analysis since it enables a continuum to be analyzed with 

ease, by discretizing the continuum into several subdomains. Apart from that, finite elements enable analysis of a 

continuum with complex geometries, since finite elements can be formulated with arbitrary shape. This enables a 

continuum to be represented without a need for any actual geometry simplification. Finite elements are formulated to 

carry out specific analysis and they are used in various engineering applications, especially in engineering design. the 

use of Finite element analysis enables verification of a proposed design to be safe and meets the required specifications 

even before the design is manufactured. Finite elements play an important role in providing accurate and reliable results 

since it would impact important decisions which are taken based on the finite element analysis results. 

The presence of weak interfaces within materials may hold significant ramifications for their overall performance. 

These interfaces often introduce orthotropic or anisotropic characteristics into structures and critically reduce their load-

carrying capacity. Many methods have been implemented within a finite element context, as this has arguably been the 

most popular method in solid mechanics. Techniques include the use of interface or cohesive elements, finite elements 

with embedded discontinuities, discontinuous Galerkin Netsch’s method, and phase-field methods. 

         This paper is about the presence of weak interfaces within materials that may hold significant ramifications for 

their overall performance. Techniques include the use of interface or cohesive elements, finite elements with embedded 

discontinuities, discontinuous method, and field methods. Another approach is to embed the discontinuity within the 

continuum finite elements, using extra degrees of freedom to enrich the element. Several formulations exist with respect 

to inserting the discontinuity and how the extra degrees of freedom are applied in finite element analysis. 

 

There are several variational methods such as  

1 Ritz method 

2 Galerkin method 
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3 Collocation method 

    4 Least-squares methods 

    5 Meshing etc. 

        

    Interface or cohesive elements model the surface explicitly within the mesh. These elements are inserted between 

continuum elements at the interface, leading to a very sharp resolution and distinct boundary between the two sides of the 

fracture. Usually, two sets of nodes are used which connect to each element that it is between, and a force-displacement 

or traction-displacement relationship is used to determine the displacement between the sets of nodes. This approach is 

quite useful for composite materials and simulating delamination, and many other cases where the fracture or 

delamination is known to occur along the interface. 

 

The behavior of a phenomenon can be represented using mathematical models (approximate models), which are derived 

based on principles and laws. There are several principles that are used to formulate finite elements. The principle of 

static equilibrium (also known as direct method) is used for phenomena that can be represented by a simple governing 

equation, and the theorem of Castigliano and principle of minimum potential energy are applied for complicated elastic 

structural systems. Higher mathematical principles, known as variational methods are used to formulate finite element 

analysis for phenomena governed by the complex mathematical models, involving derivative terms. 

 

III. LITERATURE REVIEW 

                           In this literature reviews presented all the latest  methods embedded predefined infinite elements 

analysis and discuss all thinking of all the journals and reviews of methods in finite element analysis and structures 

design  

 

V. Oliveira (2019) – This paper presented a general mesh smoothing method for finite element analysis. The method 

deals with two and three-dimensional meshes with virtually any element type and even meshes with mixed element types 

of analysis. To evaluate the quality of different element types, this paper also introduces a broad quality function. The 

method works by solving a deformation analysis where force boundary conditions are calculated aiming to deform each 

element into an optimally placed reference Shape of structure analysis. An approach based on the singular value 

decomposition is used to find the optimal position and orientation for reference elements of structures. For meshes with 

very low-quality elements, an extended approach is presented. This aims to prioritize the enhancement of elements with 

the lowest quality while slightly reducing the quality of the best ones. 

 

C.D. Foster, D.A. Weed(2019) – This paper is represented by a surface inserted into a continuum constant strain element. 

The concept of the strong discontinuity is utilized as well as an enhanced strain finite element. A methodology for 

propagating user-defined interfaces within a finite element mesh has been outlined. This method is particularly suited for 

structures such as periodic masonry, where interfaces between brick and mortar occur at regular intervals. The placement 

of these periodic interfaces can be easily systematized in order to insert them at the desired locations. the deformation 

patterns of the masonry in this study show good agreement with prior studies that showcased these examples. A potential 

application for this methodology would be to validate experimental masonry results, featuring three-point bending tests 

and shear walls, which incorporate the use of brick and mortar. Experimental results do exist for masonry walls, 

constructed from earthen materials, subjected to flexure of the structure finite element analysis. 

 

Durand, R., Pantoja-Rosero, B. G., & Oliveira, V. (2019) – In this paper most important thinking is a general mesh 

smoothing method for finite element analysis of structure. The method deals with two and three-dimensional meshes 

with virtually any type of element. To evaluate the quality of different element types, the paper also introduces a broad 

quality function. The proposed method works by solving a standard deformation analysis where nodal forces aim to 

deform each element into an optimally placed reference element. A detailed algorithm of the proposed smoothing method 

is presented which is suitable for straightforward computer implementation. 

 

Paola Antonietti (2019) – In this paper present the important method based on the Galerkin approximation method this 

method in work we have introduced a new way to handle fluid-structure interaction problems with immersed structures 

featuring large displacements. It naturally accommodates high order discretizations, by using modal basis functions built 

on the physical mesh element. In the computational practice, for high order and/or 3D computations numerical 

integration should be treated with care, as classical sub tessellation method (considered here for the sake of simplicity) 

become unfeasible due to the complexity and CPU time burden of finite element analysis of structure. 
 

Arif Masud (2017) – In This paper present, The DG formulation is applied to solve numerical problems for domains 

containing interfaces that progressively soften. All results were obtained using trilinear hexahedral displacement 

elements, although the method does not impose any restrictions against tetrahedral or higher-order elements. Eight-point 

Gauss quadrature was employed for all domain integrals, and four-point quadrature was used along the interfaces.  
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Discontinuous Galerkin method for modeling the progressive failure of interfacial bonding between constituents of a 

composite material. In this initial study, cracking and separation along the interface are treated as the sole damaging 

process. The cohesive energy at the interface is incorporated into the governing energetic potential through an auxiliary 

field, the so-called residual gap, that plays the role of inelastic interface deformations of embedded predifnded of finite 

element analysis. 

 

 

John Dolbow (2009)  – In this paper present A stabilized finite element method based on the Nitsche technique for 

enforcing constraints leads to an efficient computational procedure for embedded interface problems. We consider cases 

in which the jump of a field across the interface is given, as well as cases in which the primary field on the interface is 

given. The finite element mesh need not be aligned with the interface geometry. 

 

G. N. Wells1, y and L. J. Sluys(2001) - In this paper present The proposed estimator gives good results in comparison to 

the one based on both finite element analysis solutions. It requires for each node, the solution of small systems. Even if it 

is less accurate it doesn't need two finite elements analysis solutions. Finally, this estimator can be used to locate the most 

significant errors, and an application has shown that it is well adapted for the adaptive meshing of finite element analysis. 

 

 

G. Marques, S. Clénet, and F. Piriou (2000) –  In this paper present The proposed estimator gives good results in 

comparison to the one based on both finite element analysis solutions. It requires for each node, the solution of small 

systems. Even if it is less accurate it doesn't need two finite elements analysis solutions. Finally, this estimator can be 

used to locate the most significant errors, and an application has shown that it is well adapted for the adaptive meshing of 

finite element analysis. 

 

N. Sukumar, N. Moesx, B. Moran and T. Belytschko(2000) – In this paper present, The formulation and implementation 

of the extended finite element method (X-FEM) for three-dimensional crack modeling were described. In X-FEM, the 

finite element space is enriched by adding special functions to the approximation using the notion of the partition of 

unity. For three-dimensional crack modeling, a discontinuous function was used to model the interior of the crack 

surface, and functions from the two-dimensional asymptotic crack-tip displacement were used for the crack front 

enrichment. These enrichment functions were added to the finite element approximation within the context of a 

displacement-based Galerkin formulation of the best method of finite element analysis of structures. 

 

 

IV. CONCLUSIONS 
 

In this review paper present to all new methods and technology are embedded and predefined in finite element analysis 

of the structure design the interface technology in this paper is represented by the reviews for the latest methods for 

embedding predefined interfaces infinite elements structures design surface inserted into a continuum constant strain 

element. The concept of the strong discontinuity is utilized as well as an enhanced strain finite element. A methodology 

for propagating user-defined interfaces within a finite element mesh has been outlined. This method is particularly suited 

for structures such as periodic masonry, where interfaces between brick and mortar occur at regular intervals. The 

placement of these periodic interfaces can be easily systematized in order to insert them at the desired locations. The 

deformation patterns of the masonry in this study show good agreement with prior studies that showcased these 

examples. A potential application for this methodology would be to validate experimental masonry results, featuring 

three-point bending tests and shear walls, which incorporate the use of brick and mortar. Experimental results do exist for 

masonry walls, constructed from earthen materials, subjected to flexure. These are the focus of an upcoming study for the 

authors. 

 

Eigenmode analyses of the element stiffness matrices have been used to assess the impact of the applied integration 

scheme on the stress predictions of two- and three-dimensional plane interface elements. It is demonstrated that large 

stress gradients over the element and coupling of the individual node-sets of the interface element may result in an 

oscillatory type of response. For line elements and linear plane interface elements the performance can be improved by 

using either a nodal lumping scheme or Newton-Cotes or Lobatto integration schemes instead of the more traditional 

Gauss scheme. For quadratic interface elements, the same holds true except for a nodal lumping scheme defined to the 

finite element analysis of the structure design. 

 

V. ADDITIONAL COMMENTS 
 

We conclude this paper with several comments and observations . and our team reviews for the methods for 

Embedded Predefined Interfaces in Finite Elements Analysis of structure design. we know the finite element methods 

are numerical techniques used to perform finite element analysis of given any physical phenomenons of structures 
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analysis. it is necessary to use mathematics and quantity and physical phenomena, such as structural or fluid behavior, 

thermal transport, wave propagations the finite elements analysis structural elements 

VI. Acknowledgment 

 
We wish to express our appreciation to reviews of the methods for Embedded Predefined Interfaces in Finite Elements 

Analysis of structure design. the assistance they provided in displaying the finite element analysis and methods quantity 

and analysis in this publication of review paper. 

 

VII. REFERENCES 
 

N. Sukumar, N. Moesx, B. Moran and T. Belytschko(2000) Extended finite element method for three‐ dimensional crack 

modeling. 

G. Marques, S. Clénet, and F. Piriou (2000) Adaptive meshing in 3D multi-static problem with variable sources 

G. N. Wells1, y and L. J. Sluys(2001) IUTAM Symposium on Discretization Methods for Evolving Discontinuities 

John Dolbow (2009) An efficient finite element method for embedded interface problems 

Arif Masud (2017) A space-time finite element formulation for fluid-structure interaction 

Durand, R., Pantoja-Rosero, B. G., & Oliveira, V. (2019) A new method for embedding predefined interfaces infinite 

elements 

C.D. Foster, D.A. Weed(2019) The strong discontinuity approach to modeling strain localization, ... Most 

implementations of enhanced strain elements 

V. Oliveira (2019) A general mesh smoothing method for finite elements   


