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1. INTRODUCTION 

The Finite Element Analysis is based on the different products and the system which are 

important to handle the structural or the functional issues. The FEA has been based on the 

points which has been from the shape of the design with the connections to the nodes. The 

density of the finite element mesh varies depending upon the conditions. The density of the 

finite element mesh varies depending upon the material and the change in the stress levels. 

FEA works on the 1D beam with proper use of the beams and the shells. The modelling is 

based on the sectional areas, moment of inertia and the torsional constant with the plate 

thickness. It includes the simulation process with the FE modelling that works on the nodal 

force. The work is about the designing for the Highway Bridge Superstructure system which 

has been for the Nambucca Flood Plain that is considered as an example for the work. For 

this, there have been different sections which are completely plain and is able to handle the 

traffic lanes for the system as well. (Ding, 2016). There are different bridges and the deck 

system where there is a cast-in-place reinforcement of the concrete slab, where the 

superstructure system of the bridge is mainly to handle the different properties for the 

material.  

2. NEW DEVELOPMENT 

This includes the reinforcement of the concrete density as well as the density of the 

bituminous wearing surfaces, and the thickness patterns. There is a complete reinforcement of 

the concrete, steel, wood and the composites that have been set for the longitudinal beams 

which have been oriented depending upon the centralised roadways. The forms are set for the 

superstructures where the medium includes the use of the truss as well as the other forms of 

the cable which works with the additional forms of the elements. The truss bridge is mainly 

for handling the longitudinal beams which is able to work on the medium span bridges. There 



are different forms of the structural designing parts where the members need to take a control 

with the different forms of the designing parts as well. (Mentis et al., 2016). This will ensure 

a better service that will include the elastic deflections from the concrete beams. The span is 

based on the floor vibrations with the drift for the columns or the building structure. 

Considering the simulation, there have been real world working environment in FEA which 

works on the elemental standards and distributed loading. The procedure works on 

acceleration of the body loads like the gravity and work on the standard of heat transfer like 

the conduction, radiation and the changing phase. The FEA has been important for the proper 

flow, motion along with handling the associative simulation modelling solutions which has 

been embedded with the industrial expertise. The results for simulation include the 

incorporation of the finite elements with the integral equations and the high speed digital 

applications. In this, the work has been for the device that converts the power of the human 

rider to the rotational mechanical power. It is able to drive the vehicle forward in an effective 

manner with the different range of the cyclic mechanical loading factors that vary depending 

upon the angle of the rotation. The work is for the running and the research which is 

depending upon the Human Powered Vehicle that has been able to break the world speed 

record. 

For this, there is a focus on optimising the designing of the Glen’s bicycle crank through the 

use of the commercial finite element analysis tools. This works on the chance for the actual 

vehicles that are running for the world record attempt. (Zhang et al., 2015). The objective of 

the project has been to focus on the application scope of FEA and then know how to work on 

the software to properly solve the engineering problems through proper analysis. ANSYS has 

been used for the designing and analysing the electromagnetic and the other 

electromechanical devices which include the different finite element solvers to work on the 

static and the frequency domain with the time varying electromagnetic and the electrical 



fields. Considering the simulation, there have been real world working environment in FEA 

which works on the elemental standards and distributed loading. The procedure works on 

acceleration of the body loads like the gravity and work on the standard of heat transfer like 

the conduction, radiation and the changing phase. The FEA has been important for the proper 

flow, motion along with handling the associative simulation modelling solutions which has 

been embedded with the industrial expertise. 

The technique is based on the boundary value with the set differential equations. There have 

been accurate representation of the different domains with properly handling the original 

problem. The element works on analysing the problems over the domains where there have 

been desired precisions which vary in the entire domain. It is important to focus on the use of 

the mesh generation techniques for completely dividing the complex problem into the smaller 

elements. This also includes the different accurate predictions with the development of a high 

non-linear phenomenon. 

3. DISCUSSION AND IMPLEMENTATION 

 



 



 

 

The FEA process has been to allow the quick turnaround time and work on the 

implementation process. The finite element modelling helps in calculating the component 

displacement with the stress that has been under and for the external loading. The simulation 



includes the plane stress, plane strain and the extrusions. With this, there are adaptive patterns 

which provide a great advantage along with handling the automatic conversions of the 

structural members. The users can easily specify for the local mesh control at the different 

vertices, edges and the faces for a better representation of the geometry. The FEA methods 

can be able to calculate the force, pressure, temperature and the contact which has been set in 

between the components. With the solid works, there have been improved accuracy which is 

through the mesh which consists of the elements or the different types of the models. FEA 

has been important as it is able to provide the variation formulation with the discretization 

strategy for the algorithms. The work focus on the mapping of the referencing elements along 

with handling the discretization strategy to work on the optimal performance for the broadest 

set of the mathematical models. There have been direct and the iterative solvers with the 

variation formulation that works on solution verification. The advancement of the 

implementation is with the adaptive set of the finite element methods that utilise the method 

process to assess the quality of the results. It works on achieving the bounds which have been 

from moving the nodes to refining the elements in effective manner. The support is for 

handling the basic functions where there has been infinite dimensional counterpart 

formation.This includes the reinforcement of the concrete density as well as the density of the 

bituminous wearing surfaces, and the thickness patterns. There is a complete reinforcement of 

the concrete, steel, wood and the composites that have been set for the longitudinal beams 

which have been oriented depending upon the centralised roadways. The forms are set for the 

superstructures where the medium includes the use of the truss as well as the other forms of 

the cable which works with the additional forms of the elements. The truss bridge is mainly 

for handling the longitudinal beams which is able to work on the medium span bridges. There 

are different forms of the structural designing parts where the members need to take a control 

with the different forms of the designing parts as well. (Mentis et al., 2016). This will ensure 



a better service that will include the elastic deflections from the concrete beams. The span is 

based on the floor vibrations with the drift for the columns or the building structure. This 

software works on the different forms of the 3D analysis where the designing is also based on 

the programs which include the work of the structural engineers. This has been set for the 

different ranges which includes the beams and the trusses that are for the frames to the 

building, cable structures as well. (Miller et al., 2016). The system includes the extensive 

process where there are cable elements, and the compression is with the moving of the loads 

and the links and to build the management programs in effective manner. The space gass 

software works on the designing of the different features which include the different ranges 

like the structural modelling of the tools as well as the other designing tools. This will also 

useful for the proper build-up of the structural analysis. (Notini et al., 2016).  

The designing program of the software is based on the 2D and the 3D loading where there is 

a form set for the larger and the higher buildings, towers and the cranes which manages with 

the different forms of the graphical displays. The focus is mainly on handling the user 

commands and the options that will be important for the entire space gass user manual. Some 

of the features are: 

a. The graphical user interface works on the menu system which tends to offer the 

access to the different forms of the program features.  

b. There are different viewing ports that are for the displaying of the different models as 

well as for the buttons who tend to offer the access with commonly used commands.  

c. The graphical output as well as the functioning is to maintain the filters that will help 

in easy controlling process with proper generation of the standardised structures.  

the loading conditions as well as the automatic stabilisation of the unrestrained nodes is 

mainly to work on the wave front form where there is a need of optimising and handling the 



high customised output which could easily be previewed as well. The frame elements are 

mainly for handling the 64 bit solver where the 3D elements are rendered to handle the plane 

finite elements. This is based on the usage of the sparse matrix with the forms of the parallel 

processing. The structural modelling of the tools along with the designing could easily be 

performed through the stand alone applications. (Zhang et al., 2016). This will also help in 

the accessing of the smooth graphics where the modern techniques are used for the parallel 

processing of the power. The shaded and the transparent loading, moment, shear and the 

stress diagrams are set over the establishment of the detailed information. The software is 

able to take hold of the other optional features like the plate element, master slave constraints, 

catenary cable and the dynamic frequency analysis. The buckling and the steel member 

designing is reinforcement with the setting that works on the concrete beam and the column 

designing. The setup includes the ability to work on the use manual on-line process with the 

sparse matrix solver for the parallel processing mainly on the system of multicore CPUs. 

 

4. CONCLUSION 

The simulation needs to be working on the strong link between the mesh and the accuracy of 

the simulation. It includes the optimisation process with the quality set for the nodes that have 

been lying on the surfaces. The techniques are used for evaluating the results with the mesh 

geometry where the area has not been conserved. When the finite element is applied, the 

mesh optimisation works on the domain geometry and maximising the size of the element. It 

works on considering that the use of the 2D simulation is important for a better external 

excitation process. With the better quality of the mesh, there have been methods which could 

be used along with handling the time steps that result in the simulation with more time of 

completion.  
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