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Abstract- Now days the dynamic performance of structure is 
very much essential while designing any structure. Analyzing 
the PSC Box girder bridge, statically and dynamically is the 
basic aim of this dissertation. Here with and without 
application of dynamic loads, the performance of bridge is 
studied. The study of bridge with bearing between girder and 
top of pier are included. By applying moving load, vehicle (or) 
truck load, pre-stress and axial forces, the effects of bridge 
model is carefully studied. Determining the actual seismic 
demand of bridge depends on the behavior of these models 
and also the importance of bearing between girder and top of 
pier is taken into consideration. Box girder bridges can have a 
considerable effect on the behavior of the bridge especially in 
the short to medium range of span such as 30m, 40m and 50m. 
In our project we study the behavior of box girder bridges 
with respect to support reaction shear force, bending moment, 
torsion and axial force under standard IRC Class AA loading 
and the box girder bridges models analyzed by finite element 
method. 
 
Keywords- PSC Girder Bridge, time history analysis, ANSYS. 
 

I. INTRODUCTION 
 
1.1 Introduction:- 

 
The use of continuous concrete box girder bridges 

has increased recently. In construction of this type bridges 
having constant or variable section height, the cantilever 
method can be applied. Box girder section forms consist of 
single or more box girder based on bridge wide. The cantilever 
method is considered as the natural and logical solution in 
construction of box girder bridges. There are two basic 
alternatives in the cantilever method: one is single cantilever 
method and the other is the double cantilever method. In the 
former, the side span girders of the bridge are constructed on 
interim piers and afterwards the stiffening girder in main span 
is constructed by one-sided free cantilevering until the span 
centre or the anchor pier on the far end is reached. In the latter, 
the bridge girder is constructed from both side of the tower 
towards the anchor piers and the main span centre by double-
sided free cantilevering. The double cantilever method is also 

called as the balanced cantilever method. The method is 
especially recommended where scaffolding is difficult or 
impossible to construct over deep valleys, wide rivers or in 
case of expensive foundation conditions for scaffolds. In this 
method, bridges are built from one or more piers by means of 
formwork carriers. Normally the structure advances from a 
short stub on top of a pier symmetrically in segments of about 
3–6 m length to the mid span or to an abutment, respectively. 
Each cantilevered part of the superstructure is tied to a 
previous one by concreting a key segment and post-tensioning 
tendons. The pre stressing tendons are arranged based on the 
moment diagram of a cantilever.In recent years, many 
interesting research topics have arisen such as to be taken in to 
account segmentally construction stages in the analysis. 
Normally, structures are analyzed by assuming that they are 
instantly built in a time. However, this type of analyses may 
be give unreliable results which compared with those 
obtaining from that construction stage is considered. In the 
construction stage analysis, time dependent material properties 
should be taken into account. Several studies have dealt with 
the analysis of segmentally constructed bridges, as long as a 
few studies have been struggled the analysis of the deflection 
and internal moment redistribution in bridges. Abbas and 
Scorelessachieved nonlinear geometric,material and time 
dependent analysis of segmentally erected three-dimensional 
cable stayed bridges. Prestresed concrete bridges have found 
wide applications in railway engineering in recent years. 
Because of being chronically exposed to the natural 
environment, they are vulnerable to cracking under heavy 
trains, seismic excitation, and other loads. When the bridges 
are subjected to the independent action of static loads, 
especially prestressing forces, the cracks may be closed. 
However, if large dynamic loads, such as heavy trains, are 
present, the cracks will open and close in time depending on 
the structural vibration amplitude. Various studies over the last 
decade have shown that a structure with such cracks exhibits 
nonlinear dynamic behavior, and its safety and serviceability 
are seriously affected. So it is essential to study the vibration 
of the Prestresed concrete bridge with such cracks under 
moving trains. In recent years, the vibration of cracked 
structures subjected to dynamic loads has attracted more and 
more attentions of researchers, and many methods for 
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analyzing the vibration were proposed. Generally, these 
methods can be grossly divided into two kinds according to 
crack models used. The first kind is the modal method for the 
structure with switching cracks, which are either fully open or 
fully closed and can switch their state instantaneously, 
showing a bilinear behaviour. The switching condition is 
assumed to be determined by the sign of the normal strain, the 
displacement, or the curvature near the crack tip. When the 
crack is fully open, it may seriously affect the local stiffness 
and response of the beam. Its effect can be modeled by means 
of a rotational spring model or a crack disturbance function. 
The overall behaviour of the structure can be considered as a 
sequence of linear states, each of which can be evaluated 
through a modal analysis. Through the modal method, The 
second kind of method is mainly concerned with the structure 
with breathing cracks, for which there is a smooth transition 
phase between open and closed crack states. So the cracks can 
open and close continuously, and the crack state is assumed to 
be dependent on the responses, such as the contact condition at 
the crack interfaces, the time, or the curvature. As the 
structural stiffness can vary with the crack state, it will change 
gradually during the vibration, and the structural behaviour 
will exhibit obvious nonlinearity.The main objective of the 
nonlinear analysis is to analysis the different properties of the 
material and structure beyond the elastic limit and before the 
collapse. This is based on to take the advantage of ductility 
and strength beyond the elastic limit by which the cost of the 
construction can be cut because the strength of beyond the 
elastic limit are also considered. Concurring to Caltrans, 
ordinary spans will be not outlined to react flexibly amid 
theMaximum Earthquake in light of the fact that of financial 
requirements and the vulnerabilities in anticipating seismic 
requests. In this way, the objective will be to take advantage of 
pliabilityand post versatile quality to meet the madeexecution 
criteria with a least capital venture.Such logic is constructing 
with respect to thegenerally low likelihood that a major tremor 
will happen at a given site and the readiness to ingest the 
repair cost at if ever a major seismic tremor happens. The 
purpose of the present work is to carry out a seismic 
evaluation of an already constructed river bridges using the 
nonlinear static analysis and compare it with the nonlinear 
dynamic analysis result. This work is performed with the help 
of open sees software. The Hindon river bridge is 3 span 
continuous bridges which is pre stressed box – girder type and 
its tendons are tensioned. Its total length is m114.9m, and the 
height of its bents is 8o5 m and 866m. The model of the 
bridge is required for the nonlinear study of this bridge. The 
most effected part of the RC bridges is the column during the 
seismic activities of earth.Due to efficient dissemination of 
congested traffic, economic considerations, and aesthetic 
desirability horizontally box girder bridges have become 
increasingly popular nowadays in modern highway systems, 

including urban interchanges. Currently curved girders have 
replaced straight segments because in urban areas where 
elevated highways and multi-level structures are necessary, 
modern highway bridges are often subjected to severe 
geometric restrictions. The cost of the superstructure for the 
girder is higher, the total cost of the curved girder system is 
reduced considerably since the number of intermediate 
supports, expansion joints and bearing details is reduced. The 
continuous girder also provides more aesthetically pleasing 
structures. Despite all the advantages mentioned above, 
horizontally curved girders are generally more complex than 
straight girders. Girders are subjected to vertical bending plus 
torsion caused by the girder curvature. To deal with such 
complexities, several approximate analysis methods were 
developed in the sixties. In the past, curved girders were 
generally composed of a series of straight segments that were 
used as chords in forming a curved alignment. The use of 
Prestresed concrete components has been accepted for many 
years for structures under gravity loading. The applications of 
the material are increasing rapidly, encouraged by such 
advantages as the possibility of pleasing architectural forms, 
and the suitability of Prestresed concrete to modern 
prefabricated construction. However the use of Prestresed 
concrete in primary seismic resistant elements such as shear 
walls and frames has created considerable controversy. This 
review is a historical trace of the approach of design and 
research engineers to the suitability or otherwise of prestressed 
concrete for earthquake resistance. It discusses such 
fundamental properties as stiffness, damping, energy 
absorption and dissipation, and ductility, all of which will 
affect the response and hence the structural behaviour of 
prestressed concrete buildings under earthquake 
loading.Traditionally, blast resistant design strategies have 
been reserved for military and government buildings, or 
forconsideration of accidental explosions in chemical 
facilities. However, with recent worldwide events, many 
engineers are now incorporating anti-terrorism measures into 
the design of a much wider variety of structures. Highway 
bridges require special consideration because the condition of 
transportation infrastructure can significantly affect the 
economy. The loss of a critical bridge could result in 
economic damage not only on a local level, but possibly on a 
national or global level. Prestressed concrete girders are 
commonly used for highway bridges. In Washington, nearly 
3000 of the state-owned bridges are of this construction type, 
representing nearly 40 percent of the bridges in the state. 
Across the nation, approximately 11 percent of all highway 
bridges are supported with prestressed concrete girders. 
However, very little research has been done to evaluate the 
blast performance of prestressed concrete members or the 
bridges they support. The overall goals of the work described 
here were to develop and evaluate modeling techniques for 
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simulating the behaviour of precast, prestressed concrete 
girders subjected to blast loading and to apply those 
techniques to characterize the blast response of typical bridges 
constructed of those girders. 

 
1.2 Description of Example Bridge:- 

 
The Budan Bridge, shown in Fig. 1, is a reinforced 

continuous concrete box girder type bridge located on between 
Artvinand Erzurum highway, Turkey, at 55 + 729.00–56 + 
079.00 km. Construction of the bridge started in 2007 and 
completed recently. The configuration of the bridge is a three-
span, cast-in-place concrete box girder superstructure 
supported on reinforced concrete piers. The bridge deck 
consists of a main span of 165.00 m and two side spans of 
92.50 m each. The total bridge length is 350.00 m and width 
of bridge is 15.00 m. The structural system of the bridge 
consists of a continuous deck, two piers, two abutments and a 
closure segment. The piers have the heights of 91.77 m at the 
55 + 821.50 km and of 97.17 mat the 55 + 986.50 km. The 
cross-sections of the piers and the deck are given in detail in 
Fig. 2. The cross-section of the deck 

 

 
Fig1.1: The Budan Bridge and its dimensions. 

 

 
Fig1.2: Cross-sections of (a) piers and (b) deck of the 

Budan Bridge. 
 

Consists of a single cell box girder with cantilevered 
slabs. The girder depth varies from a maximum of 9.50 m over 
the piers to a minimum of 2.50 m at the mid span and 
abutments. The closure segment in the middle of the central 

span is 1.50 m long. The bottom slab thickness is variable, as 
well. In order to investigate the construction stage response 
effects on the Budan Bridge, three-dimensional finite element 
model is used. The primary objective of this study is to 
perform a parametrical study associated with the construction 
stages and its effects on the response of continuous concrete 
box girder bridges. However, soil–structure interaction is not 
considered. 
 
1.3 Types of girder:- 

 
There are basically two types of cross sections 

currently being in used for alignment: an open section 
consisting of a number of I-shaped cross sections braced with 
a heavy transverse bracing system and the other type of 
section is a closed section consisting of few box girders. 
Compared to I-beam girders, box girders have a number of 
key advantages and disadvantages. In addition to the large 
torsional stiffness, box girders provide higher corrosion 
resistance because a high percentage of the steel surface 
including the top of the bottom flange is not subjected to the 
environmental attack. The box girder also has a smooth shape 
that leads to better bridge aesthetics. The trapezoidal shape, 
which is more popular nowadays, offers several advantages 
over rectangular shaped cross section. The trapezoidal box 
girder (bath-tub girder) provides a narrow bottom flange. Near 
the abutments where the bending moment is low, narrow 
flanges allow for steel savings. 

 

 
Fig1.3: Types of girder 

 
Box girder bridges are very commonly having its 

main beams comprising of girders in the shape of hollow 
boxes. The box girder normally comprises of pre-stressed 
concrete, structural steel or steel reinforced concrete. As 
shown in Figure, a box girder cross section may take the form 
of single cell(one box), multiple spine (separate boxes), or 
multicellular with a common bottom flange (continuous cells). 
The box girder bridge achieves its stability mainly because of 
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two key features: shape and Prestresed tendons.At fabrication 
and erection stages, the section may be completely open at the 
top or it may be braced by a top lateral bracing system to the 
top flanges. To close the top opening and complete the box, a 
reinforced concrete deck slab is added which acts compositely 
with the steel section by a means of shear connectors. 

 
1.4 Objectives and scope:- 
 

The current study is about the behaviour and analysis 
investigation of the box girder bridges. The objectives and 
scope for the study are: 

 
1. Develop three-dimensional finite element models of box 

girders using the commercially available finite element 
computer program "ANSYS". 

2. Study the behaviour of box girders and compare the 
analytical model results and finally the description of the 
models of the girder bridges is presented. 

3. To study effect of span and various cross sections of 
girders subjected various specified ground motion 

 
II. METHODOLOGY OF WORK 

 

 
 
3.1 LOADS ON PRESTRESS GIRDER 
 

The following are the various loads to be considered 
for the purpose of analysis. 

 
1) Dead load 
2) Live load 
3) Impact load 
4) Seismic load 

 

3.1.1 DEAD LOAD 
 
It is a gravity loading due to the structure simply 

calculated as the product of volume of bridge and material 
density of the bridge. 
 
3.1.2 LIVE LOAD 

 
Road bridge decks have to be designed to withstand 

the live loads specified by Indian Roads Congress (I.R.C: 6-
2010 Section II) 
         

In India, highway bridges are designed in accordance 
with IRC bridge code. IRC: 6 - 2010 – Section II gives the 
specifications for the various loads and stresses to be 
considered in bridge design. There are three types of standard 
loadings for which the bridges are designed namely, IRC class 
AA loading, IRC class A loading and IRC class B loading. 

 

 
Fig 3.1 IRC Class AA loading 

 
IRC class AA loading consists of either a tracked 

vehicle of 70 tonnes or a wheeled vehicle of 40 tonnes with 
dimensions as shown in Fig.3.1. The units in the figure are 
mm for length and tonnes for load. Normally, bridges on 
national highways and state highways are designed for these 
loadings. Bridges designed for class AA loading should be 
checked for IRC class A loading also, since under certain 
conditions, larger stresses may be obtained under class A 
loading. Sometimes class 70 R can be used for IRC class AA 
loading. Class 70R loading is not discussed further here. 
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Fig 3.2 IRC Class A loading 

 

 
Fig 3.3 IRC Class B loading 

 
Class A loading shown in Fig 3.2 consists of a wheel 

load train composed of a driving vehicle and two trailers of 
specified axle spacing. This loading is normally adopted on all 
roads on which permanent bridges are constructed. Class B 
loading shown in Fig 3.3 is adopted for temporary structures 
and for bridges in specified areas.  
 
3.1.3 IMPACT LOAD 

 
The dynamic effect caused due to vertical oscillation 

and periodical shifting of the live load from one wheel to 
another when the locomotive is moving is known as impact 
load. The impact load is determined as a product of impact 
factor (i) and the live load.  

 

 
Fig 3.4: Impact percentage curve for highway bridges for IRC 

class A and IRC class B loadings. 
 

The impact factors for different bridges for different 
types of moving loads are given in the Table 3.1 as shown 
below.  
 
3.1.4. SEISMIC LOAD 

 
If a bridge is situated in an earthquake prone region, 

the earthquake or seismic forces are given due consideration in 
the analysis. An earthquake causes vertical and horizontal 
forces in the structure that will be proportional to the weight of 
the structure. IS: 1893 Part-3 may be referred for the actual 
design loads. 
      

The following methods of seismic analysis can be 
employed for calculation of seismic forces in bridges. 

 
1) Seismic Coefficient Method (SCM) 
2) Response Spectrum Method (RSM)  
3) Time History Method (THM) 
4) Pushover Analysis (PA) 

 
 Seismic Coefficient Method (SCM)  
     

The seismic force to be resisted by bridge component 
shall be computed as follows:  

 
F = Ah W 

 
 Where   
 
  F   = Horizontal seismic force to be resisted   
 W = Weight under consideration ignoring reduction due to 
buoyancy or uplift.   
 Ah = Design horizontal seismic coefficient 
 
 Response Spectrum Method (RSM) 
 
The following steps are required in RSM:  
 
a) Formulation of an appropriate mathematical model 
consisting of lumped mass system using 2D/3D beam 
elements. The mathematical model should suitably represent 
dynamic characteristics of superstructure, bearings, 
substructure, foundation and soil/rock springs. In rock and 
very stiff soil fixed base can be considered. 
 
b) Determination of natural frequency and mode shapes 
following a standard stiffness matrix, transfer matrix or other 
standard approach.   
 
c) Determine total response by combining  responses in 
various modes by (i) by mode combination procedure such as 
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SRSS, CQC, etc. or (ii) time-wise superposition of responses 
using ground motion time history(s). In method (i) Ah shall be 
computed as explained in (d) below. 
 

 
Fig 3.5 Average acceleration coefficient 

 
d) Horizontal Seismic Coefficient (Ah)    

 
The design horizontal seismic coefficient, Ah shall be 

determined from following expression of 6.4.2 of IS1893 (Part 
1): 2002.  
 

 
 
Provided that for any structure with T < 0.1 sec, the value of 
Ah will not be taken less than Z/2 whatever be the value of I/R   
Where, 
 
Z = Zone factor   
I = Importance factor, Table 3.2  
R = Response reduction factor, Table 3.3 
Sa/g = Average Acceleration coefficient for rock or soil sites 
as given in Fig.3.5.   
 
 

o Importance Factor (I) 
 
 Bridges are designed to resist design basis 

earthquake (DBE) level, or other higher or lower magnitude of 
forces, depending on the consequences of their partial or 
complete non-availability, due to damage or failure from 
seismic event.  The level of design force is obtained by 
multiplying (Z/2) by factor ‘I’, which represents seismic 
importance of the structure.  

 
 a) Extent of disturbance to traffic and possibility of providing 
temporary diversion,   
b)  Availability of alternative routes,   

c)  Cost of repairs and time involved, which depend on the 
extent of damages, -minor or                             major.  
d)  Cost of replacement, and time involved in reconstruction in 
case of failure.  
e)  Indirect economic loss due to its partial or full non-
availability 
Importance factors are given in Table 3.2 for different types of 
bridges. 
 

o Response Reduction Factor (R) 
 
The Response Reduction Factor for different components is 
given in Table 3.3 
 

Table 3.3 Response reduction factors (R) 

 
 
 Time History Method (THM)  
   

The dynamic analysis of a bridge by time history method 
can be carried out using direct step-by-step method of 
integration of equations of motion. At least three spectrum 
compatible time histories shall be used, when site-specific 
time histories are not available. The spectrum used to generate 
these time histories shall be the same as used for the modal 
analysis. Their duration shall be consistent with their 
magnitude and source characteristics of design basis 
earthquake. The total duration of time history shall be about 
30s of which the strong motion part shall be not less than 
6s.This analysis can be carried out using a standard software 
package. 

 
 Pushover Analysis (PA)  
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It is a static nonlinear analysis carried out to 
determine lateral load vs. displacement at control point in the 
structure for the purpose of determining capacity of the 
structure. The analysis can be performed using a standard 
software package. The method can be employed for design of 
special bridges and to determine capacity of existing structures 
for the purpose of retrofitting. 

 
2.LIVE LOAD COMBINATIONS 
 

According to IRC 6-2010 Table 2, the different live 
loads combinations are considered for different carriageway 
width of bridges are as given in Table 3.4 
 

Table 3.4 Live load combinations 

 
 

III. MATERIAL MODELING IN ANSYS 
     

The definition of the proposed numerical model was 
made by using finite elements available in the ANSYS code 
default library. SOLID186 is a higher order 3-D 20-node solid 
element that exhibits quadratic displacement behavior. The 
element is defined by 20 nodes having three degrees of 
freedom per node: translations in the nodal x, y, and z 
directions. The element supports plasticity, hyperelasticity, 
creep, stress stiffening, large deflection, and large strain 
capabilities. It also has mixed formulation capability for 
simulating deformations of nearly incompressible elastoplastic 

materials, and fully incompressible hyperelastic materials. The 
geometrical representation of is show in SOLID186 fig 22. 
       

This SOLID186 3-D 20-node homogenous/layered 
structural solid were adopted to discrete the concrete slab, 
which are also able to simulate cracking behavior of the 
concrete under tension (in three orthogonal directions) and 
crushing in compression, to evaluate the material non-linearity 
and also to enable the inclusion of reinforcement 
(reinforcement bars scattered in the concrete region). The 
element SHELL43 is defined by four nodes having six degrees 
of freedom at each node. The deformation shapes are linear in 
both in-plane directions. The element allows for plasticity, 
creep, stress stiffening, large deflections, and large strain 
capabilities  The representation of the steel section was made 
by the SHELL 43 elements, which allow for the consideration 
of non-linearity of the material and show linear deformation 
on the plane in which it is present. The modeling of the shear 
connectors was done by the BEAM 189 elements, which allow 
for the configuration of the cross section, enable consideration 
of the non-linearity of the material and include bending 
stresses as shown in fig 3.5. CONTA174 is used to represent 
contact and sliding between 3-D "target" surfaces 
(TARGE170) and a deformable surface, defined by this 
element. The element is applicable to 3-D structural and 
coupled field contact analyses. The geometrical representation 
of CONTA174 is show in fig 3.2. Contact pairs couple general 
ax symmetric elements with standard 3-D elements. A node-
to-surface contact element represents contact between two 
surfaces by specifying one surface as a group of nodes. The 
geometrical representation of is show in TARGET 170 fig 19. 
       

The TARGET 170 and C0NTA 174 elements were 
used to represent the contact slab-beam interface. These 
elements are able to simulate the existence of pressure 
between them when there is contact, and separation between 
them when there is not. The two material contacts also take 
into account friction and cohesion between the parties. 
 

 
Fig.no.18 CONTA 174 
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Fig.no.19 TARGET 170 

 

 
Fig.no.20  Shell 43 

 

 
Fig.no.21Beam 189 

 

 
Fig22  Solid 186 

 
 
Material properties  
 

 
 
Numerical Modeling 
 
Constitutive model of the material 
 
Constitutive model of concrete 
 

Due to the complexity of concrete, the constitutive 
relations of it differ from the different load case. In this case, 
several different constitutive models of concrete were 
proposed. The elastoplastic constitutive model based on the 
increment theory is used to describe the constitutive relations 
of concrete. This model uses Wiliam-Warnke’s five-parameter 
yield criterion, uniform strength criterion and associated flow 
criterion[7].Because of the special structure style of the steel-
concrete composite beam to concrete-filled steel tubular 
column joints, the behavior differs in the different place of 
concrete. The concrete in the core area of concrete-filled steel 
tubular restrained by the steel tubular is under triaxial load 
cases. According to the numerical analysis and experimental 
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results, the Han-linhai’s model [8] is reasonable and reliable 
by using the confinement index to define the concrete 
restrained by the steel tubular. Because of the insufficient 
research on the dynamic property, experiments of the stress-
strain hysteretic models of concrete in the core area are not 
reported. The skeleton curves of stress-strain hysteretic 
relationship of concrete under cyclic load are basically close to 
the stress-strain curves under monotonic load[9]. So many 
researchers approximate skeleton curves of the stress-strain 
relationship under monotonic load as the stress-strain 
relationship under cyclic load. 
 

The common constitutive models is used in the 
composite beam[10]. The MISO method is used to describe 
the stress strain relationship of concrete in the procedure of 
analysis, shown in Figs 1 and 2. 

 

 
 

IV. PROBLEM DEFINITION 
 

4.1 INTRODUCTION 
        

This  presents a summary of various parameters 
defining the computational models, the basic assumptions and 
the bridge geometry considered for this study. 

 
A 4 Span prestressgirder Bridge existed at a chainage 

12+334 in State Highway (SH-12) from Bijapur-Athani 
Section across Done River is taken as a case study. The loads 
and load combinations on the bridge are studied and the same 
bridge in modeled in SAP 2000 and conducted Linear static, 
Modal and Seismic Analysis (Response Spectrum) to get the 
maximum bending moments and dynamic properties of the 
bridge. Afterwards the FEMA 356 Hinges are defined in the 
model and conducted Nonlinear Static (Pushover) Analysis 
using ATC-40 to calculate Base Shear vs. Displacements, 
Effective time, Spectral Displacement Capacity & Spectral 
Displacement Demand and to find out Performance points of 
Bridge. 
 
 

4.3 BRIDGE GEOMETRY & MODAL 
 

 
Fig 4.2 Cross Section of Bridge 

 
SUPER STRUCTURE DESIGN: 
 
AVAILABLE DATA: 
 

 Total length of bridge: 80m 
 Clear width of carriage way 8.6m (IRC 5: 1998 & 

IRC 6: 2014) 
 Kerb width: 360mm (both side, pedestrians are 

allowed) 
 Parapet: 1000 mm × 150 mm × 150 mm @ 1.5m c/c 

with 3-cast iron pipes as railing 
 Camber: 1 in 100 (37.5 mm at center linearly varying 

to zero at Krebs) 
 Wearing coat: 80mm 
 Kerb height above pavement: 200mm 

(insurmountable type) 
 Kerb type: full safety ensured 
 Total kerb height above deck slab: 320 mm 
 Clear depth of Longitudinal girders: 1800 mm 
 Width of longitudinal girder: 600mm 
 Deck slab thickness: 250 mm 
 Total overall depth of the super structure: 1800mm 
 c/c spacing of longitudinal girders: 2500 mm 
 clear distance of cantilever span from face of girder: 

1800mm 
 Grade of concrete: M35 
 Design strength: fcd = 0.67fck/γmMPa (Annex – A2 of 

IRC 112: 2011)  
 Grade of steel : Fe415 (IS 1786 : 2000) 
 Design strength of steel : fy/1.15 = 0.87fy MPa 

(clause-15.2.3.3 of IRC 112:2011) 
 Poisson’s ratio: μ = 0.2 (Annex-B; B-3-1 of IRC 

112:2011 ) 
 Analysis of deck slab: Piegaud’s curve 

 
DESIGN OF INTERIOR SLAB PANEL: 
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4.4 INPUT DATA IN SAP 2000 
 
Thedata is used in the analysis is given in Table 5.2. 
 

Table 4.3 Input Data in SAP 2000 

 
 

V. RESULTS AND DISCUSSION 
 
DATA COLLECTED 
 

 
 

Idealization of above problem statement is modeled 
in finite element analysis tool ANSYS .Following models are 
prepared for comparative analysis of bridge structure 
 

 
 

 
 
=========================- 
===================                   
 333333333.3 
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VI. CONCLUSION 
 

The present study emphasis on finding non linear 
stresses on structural element using ANSYS obtaining below 
results for time history analysis 

 The normal stress ,bending stress and maximum principal 
stress observed 25-30% more in the 80m span model 
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