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Abstract – Now a days, there are many technical varieties 
of modern concrete, but historic buildings and bridges 
generally used three main types: Plain or unreinforced 
concrete, reinforced concrete, and prestressed concrete. Even 
reinforced concrete has limited capacity to span distances 
before cracking and failing under stress, a properly engineered 
prestressed-concrete beam can span longer distances than a 
reinforced-concrete beam which is thinner, lighter in weight, 
and uses less concrete without cracking or breaking. This 
paper provides an opportunity to implement the knowledge 
gained through the concrete design course on a real-world 
situation. The problem statement requires group members to 
divide the tasks such as planning paper schedule, software 
analysis and preparation of design. The first task is a bridge 
design with pre-tensioned bridge girders and the second task 
involves the analysis using Fusion 360 and Ansys. The design 
and analysis of the given structure 
analyzed with static and dynamic method with the application 
of loads on the bridge and obtaining the responses from the 
result. 
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1. INTRODUCTION  
 

Bridge construction today has achieved a worldwide level of 
importance. Bridges are the key elements in any road 
network and gaining popularity in bridge engineering 
because of its better stability, serviceability, economy, 
aesthetic appearance and structural efficiency. In 
construction industry Concrete is the material that is used 
mostly in different forms as different structural components. 
Bridge structures have traditionally been designed with the 
primary objective of avoiding failure under static loads. The 
response of bridge structures to static loading can be 
determined quite satisfactorily by any of a number of 
classical analysis techniques. The response to dynamic 
loading due to moving vehicles, however, is not as easy to 
predict. It has now become the choice method to analyze 
concrete structural components. The use of computer 
software to model these elements is much faster, and 
extremely cost-effective to fully understand the capabilities 
of finite element. 

1.1 Basic concept of pre stressing  
 
In reinforced concrete members, the pre stress is commonly 
introduced by tensioning the steel reinforcement. Within 
certain limits, a permanent dead-load may be counteracted 
by increasing the eccentricity of the pre stressing force in a 
prestressed structural element, thus effecting savings in the 
use of materials. Prestressed concrete members possess 
improved resistance to shearing forces, due to the effect of 
compressive pre stress, which reduces the principal tensile 
stress. The use of curved cables, particularly in long-span 
members, helps to reduce the shear forces developed at the 
support sections. 

 
1.2 Type of pre stressing systems  
 
Pre stressing System can be classified by two basic methods 
viz.,  

1. Pre-Tensioning  
2. Post-Tensioning  

Pre-Tensioning is a method where Pre stressing Steels are 
tensioned, prior to casting of concrete, against two rigid 
abutments whereas in Post-Tensioning is a method where 
Pre stressing Steels are stressed after casting of concrete to 
attains its preliminary strength. In the long-span range, 
prestressed concrete is generally more economical than 
reinforced concrete and steel. The minimum grade of 
concrete in pre stressing technique is M40 for pre tensioning 
whereas M35 for post tensioning.  

1.2 Objectives 

 To ensure safety of structure from external loads. 
 To design a prestressed bridge using Fusion 360 

software for modeling and Ansys software for 
analyzing.   

 To perform analysis for the bridge with removal of 
critical columns fully and partially. 

 To analyze the structure in economical way. 
 To determine the potential for the structure through 

the static and dynamic loads to find out the 
responses by applying parameters in the bridge 
structure.  



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 08 Issue: 07 | July 2021                 www.irjet.net                                                                      p-ISSN: 2395-0072 

 

© 2021, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 3012 
 

1.2 Scope of the study 

 The scope of this study is limited to the 
determination of the structural static properties such 
as deflections and stress distributions.  

 For that pre stressed bridge structure is taken for the 
analysis. 

 The Ansys workbench is used as a tool in analyzing 
the structure with finite element analyzing method 
whereas Fusion 360 is used for modeling the 
structure.  

 The pre stressed concrete beam is modeled as simply 
supported. 

2. METHODOLOGY 
 

           In this study, analysis of bridge deck is carried out for 
both static and dynamic conditions. A 3D model is prepared 
for the bridge deck using Fusion 360 and analyzed using 
Ansys. The steps involved in the study are as follows: 

 

 
Fig -1: Steps involved 

 
2.1 Layout and models 
 
The 2 – D view of the bridge deck model with sectional view 
using Fusion 360 and 3-D exploded view along with final 
assembled view modelled in Ansys are given below. 
      

 
Fig -2: 2D View of the bride deck model 

 

 
 

Fig -3: Sectional view of the model 
 

 
 

Fig -4: Exploded view 
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Fig -5: 3D rendered view 
 

3. MATERIALS AND PROPERTIES 
 
Concrete of M40 grade is adopted. The below engineering 
data are used from the ANSYS library sources. 

 
Table -1: Material properties of concrete 

 

Characteristic strength 40Mpa 

Density 2300 kg/m3 

Co efficient of thermal expansion 1.4 e-005 C-1 

Specific Heat 780 J/Kg.0 C 

 

4. MODELLING AND ANALYSING 
 
As mentioned earlier, Fusion 360 software is used for 
modeling and Ansys is employed in analyzing the structure. 

 
4.1 Modeling in Fusion 360  
 
The model is designed as 3 – Dimensional structure and 
further analyzed in Static condition using modal frequency 
method for the initial load applied which is done after the 
meshing. 

 
Table -2: Initial force 

 

Type Force 

Magnitude 150 N 

X Value -106.1 N 

Y Value 1.619E-14 N 

Z Value 106.1 N 

 

The following figure provides a general shape of the buckling 
and informs that where maximum and minimums occur. 
 

 
 

Fig -6: Mode Displacement 
 

4.2 Meshing 
 
The mesh selected is triangular mesh .The mesh smoothing 
adopted is medium. An element triangular mesh consists of 
three nodes. The reason behind adopting triangular mesh is to 
obtain precise results. 
 

Table -3: Nodes and Elements 

 

Types Nodes Elements 

Solids 1103258 2766331 

 
4.3 Analysing in Ansys 
 
As mentioned earlier, with the following values the model is 
imported from Fusion 360 and analyzed further for dynamic 
conditions for the following load condition and results were 
obtained. 

 

 
Fig -7: Imported Model 
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Table -4:  Considerations and values 

 
Length X 48770 mm 

Length Y 10668 mm 

Length Z 2400 mm 

Volume 479.07 m3 

Mass 3.7607 e+006 kg 

Centroid X  24385 mm 

Centroid Y 5300.1 mm  

Centroid Z 1201.5 

Moment of Inertia Ip 1 2350.9 Kg .m 2 

Moment of Inertia Ip 2 2449.6 Kg. m 2 

  
 
5. RESULTS AND DISCUSSIONS 

 The pre stressed bridge deck is analysed in Fusion 360 and 
with Ansys, the following results are obtained. 

 
5.1 Total Deformation 
 

 

Chart -1: Total Deformation 

Chart -1 gives the graphical representation of the total 
deformation values of the structure with respect to time. 

From the graph, it shows the following results with 
minimum, average and maximum value. 

Table - 5:  Total Deformation 
 

Time [s] Minimum [m] Maximum [m] Average [m] 

1.1755e-038 0 0 0 

1.4008e-003 0 8.7343e-002 9.7921e-004 

 

 

 

5.2 Equivalent Elastic Strain 

 

 

Chart -2: Equivalent Elastic Strain 

Chart -2 gives the graphical representation of the equivalent 
elastic strain values of the structure with respect to time. 

From the graph, it shows the following results with 
minimum, average and maximum value. 

Table - 6:  Equivalent Elastic Strain 

 

Time [s] 
Minimum 

[m/m] 

Maximum 

[m/m] 

Average 

[m/m] 

1.1755e-038 0 0 0 

1.4008e-003 2.0837e-008 5.0397e-003 2.7388e-004 

5.3 Equivalent Stress 
 

 

Chart -3: Equivalent Stress 

Chart -3 gives the graphical representation of the equivalent 
stress values of the structure with respect to time. 

From the graph, it shows the following results with 
minimum, average and maximum value. 
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Table - 7:  Equivalent Stress 
 

Time [s] Minimum [Pa] Maximum [Pa] Average [Pa] 

1.1755e-038 0 0 0 

1.4008e-003 2436.1 5.9856e+008 2.4358e+007 

 
6. CONCLUSIONS 
 
The conclusions of the study are as follows: 

 In this paper, a bridge deck model is taken for its 
behavior analysis on the application of external 
loads. 

 A 3D model of the building is modeled in Fusion 360 
and imported to ANSYS for the analysis process. 

 Based on the input values the resultant value of 
total deformation, equivalent elastic strain and 
equivalent stress with respect to time is obtained. 

 The results show the deformation in the structure is 
increasing with the load and time and the analysis 
was done in both static and dynamic conditions. 
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