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Abstract- For earthquakeWall-type or shell-type prestressed 
concrete structures, such as prestressed concrete I-girders, 
box girders, nuclearcontainment vessels, offshore structures, 
shear walls, etc can be visualized as assemblies of membrane 
elements. Their behavior can be predicted if the behavior of 
the membrane elements is thoroughly understood.In order to 
apply precast decks or girdes to continuous composite 
bridges, several experiments andanalytical studies were 
performed. From many previous studies, design criteria for 
crack controls in transverse joints of prefabricated slabs were 
confirmed. These considerations were needed for 
serviceability. The bridges which satisfy service limit states, 
also, should be evaluated for ultimate strengths to define limit 
states. 
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I. INTRODUCTION 

 
 Prefabricated bridge construction presents many 
advantages over conventional construction methods. In 
prefabricated construction, elements are cast off-site and then 
brought to the site ready to be erected in-place. This eliminates 
major-time consuming tasks from the project timeline, such as 
erection and removal of formwork, placement of steel 
reinforcement and concrete, and curing of the concrete. The 
result is shorter construction time and a reduction in traffic 
disruption.If the structure is not properly designed when the 
Earthquake is accrue especially in high seismic regions the 
structure is damage. Precast technology offers benefits such as 
reduce construction period, better quality control, cleaner and 
safer construction sites and others. Precast concrete means 
concrete which has been prepared for casting and the concrete 
either is statically reinforced or prestressed. Precast concrete 
structure refers to the combination of precast concrete 
elements and the structure is able to sustain vertical and 
horizontal loads or even dynamic loads. 
 

Bridges are important components within the 
transportation systems. The road bridges are designed in our 
country as per IRC codes, where working stress method is 
used.The response reduction factor is one of the important 

factor in determination of design seismic force, which is 
mainly decided based on amount of ductility introduced in the 
structure. The bridges are generally placed in two categories: 
Ordinary and Important. Considering the importance of 
bridges, it is essential to adequately design new bridges and 
assess the response of existing bridges in areas subjected to 
earthquake hazards.The extensive damage of highway bridges 
in the 1989 Loma Prieta, 1994 Northridge and 1995 Hyogo-
ken Nanbu earthquakes together with the research, triggered as 
a consequence of the recent earthquakes have led to significant 
advance in bridge seismic design and retrofitting. For this the 
traditional seismic coefficient method is being replaced with 
the ductility design method, which is based on nonlinear 
analysis of structure. 
 

 
Fig.1 Cross Section Of Precast Concrete Girder Bridge 

 
II. PERFORMANCE BASED DESIGN 

 
A Performance based design is a process in which 

performance requirements are translated and integrated into a 
bridge design.” These criteria differ from traditional codes in 
that they correlate levels of damage noted in laboratory testing 
and real earthquake damage to quantifiable material properties 
and design parameters.Seismic design codes currently in use 
are prescribed-based and focus on the capacity of members 
satisfying strength and serviceability requirements. Current 
design methods are limited in designing the structure to a 
particular seismic load level not at all the possible load levels. 
 

III. MODELLING AND ANALYSIS 
 

The analysis of bridge can be done using a Grillage 
analogy and finite element method. Grillage analogy method 



IJSART - Volume 4 Issue 4 – APRIL 2018                                                                                       ISSN [ONLINE]: 2395-1052 
 

Page | 2804                                                                                                                                                                   www.ijsart.com 
 

is simple method and easy to use, in the grillage method the 
object is discretized in grid of inter connecting beam. Grillage 
method take less time and not so complicated as FEM. On the 
other hand FEM ,in the FEM the object is discretized in grid 
of inter connecting plates. Analysis of the object in FEM takes 
time and required more work but it give more accurate result. 
For the analysis finite element based software CsiBridge is 
using and the analysis is on the single span concrete I-girder 
bridge. 
 

IV. SPECIFICATIONS CONSIDERD IN BRIDGE 
DESIGN 

 
 

 Pre-Stressing Strands: 
12.7 dia. seven wire low relaxation strands 
Area of strands = 0.6452 m2 
No of cable = 4 
Ultimate strength fpu    = 1860 Mpa 
Yield strength               = 0.9 fpu 
=0.9×1860 
=1674 Mpa 
 

 
3-D  View of Bridge 

 

 
Side View of Bridge 

 

 
Top View of bridge 

 

 
Bridge Cross Section Data 

 
TABLE for Forces on Girders by Design Req. Of Gravity 
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V. CONCLUSION 
 
1. Spectral displacement is close to 0.09m which is 

acceptable as no hinge was formed in structure . 
2. Cross beams distributed live load evenly through girders 

under differential loading, and so this system of girderand 
cross beam was adopted after several model variations. 

3. In deformed shape, bearings allowed more lateral 
displacement than necessary, hence bearings failed in 
shearhowever showed satisfactory results for 
overturning.. 

4. For this model the spacing of girders was more, thus the 
deck slab was considerably thick. If deck slab thicknessis 
to be reduced than girder spacing has to be reduced 
thereby increasing the number of girders. 
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