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I. INTRODUCTION
Cable-stayed bridges are large and sophisticated structures which may greatly 
benefit from the use of structural optimization techniques for preliminary design 
improvement. Many cable-stayed bridges have been built in the last few decades 
because of development in: (1) materials, (2) construction techniques, and (3) 
computation capabilities. 

The deck of cable-stayed bridge is elastically supported along the girder length 
by inclined stay. Therefore, the girders take not only bending moments, as in regu-
lar bridges but also significant axial forces from the inclined cables. Cable-
stayed bridge girders carrying both axial forces and bending moments. The struc-
tural behavior of cable-stayed bridges is sensitive to the load distribution 
between the girders, pylons, and cables. The determination of pre-tensioning 
cable stresses is critical in the cable-stayed bridge design procedure. By finding 
the optimum stresses in cables, the load and moment distribution of the bridge 
can be improved. In recent years, different research works have studied iterative 
and modern methods to find optimum stresses of cables.  Prestressing is a very 
powerful technique that consist of introducing a set of stresses into a structure to 
improve the structural performance during its service life. This technique has 
allowed the construction of efficient structures, leading to more economical, slen-
der, and durable with longer span bridges. 

In this paper, the present work is to model an optimized Cable Stayed Bridge with 
economized girder with sustainable features. By keeping span to depth ratio as 
constant parameter an attempt is made here to check the cost effectiveness, struc-

tural strength of proposed by bridge with checking a ratio of load carrying capac-
ity to material requirement respectively. The complete work consists an analysis 
using commercial software(MIDAS CIVIL 2016). The total focus has been 
given to the static analysis of bridge with variation in deck profiles, i.e., PSC-I 
Deck, PSC-T beam, PSC-Box girders. For the present work geometry was taken 
of "Pandit Dindayal Upadhyay Cable Stayed Bridge" which is constructing on 
Tapi river across Athwa to Adajan. 

II. GEOMETRY OF BRIDGE
Total span = 300 m.

Main span = 150 m.

Side span = 75 m. ( 2 x 75m = 150 m).

Number of pylon : 2 Nos. 

Number of lane : 4

Number of cable plane : 1

Number of cable : 24 Nos. 

III. STRUCTURAL MODEL CONFIGRUATION
A three dimensional finite element model was ready in MIDAS CIVIL 2016 soft-
ware, which is a advanced software of design in India for cable stayed bridge anal-
ysis. The following table indicates the material properties and sectional proper-
ties were used to prepare a model : (see table :1 and  2)
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Table No 1 : Material properties

Material Name Type Standard Grade 2Elasticity (kN/m ) Poisson Ratio 3Density (kN/m )

PSC 4-cell Box Girder PSC IS(PSC) M 50 2.947e+01 0.17 2.39e+001

PSC 1-cell Box Girder PSC IS(PSC) M 50 2.947e+01 0.17 2.39e+001

PSC Multi-T Girder PSC IS(PSC) M 50 2.947e+01 0.17 2.39e+001

PSC Multi-I Girder PSC IS(PSC) M 50 2.947e+01 0.17 2.39e+001

Pylon Concrete IS(RC) M 50 3.535e+007 0.2 2.50e+001

Pylon-1 Concrete IS(RC) M 50 3.535e+007 0.2 2.50e+001

Cable Steel IS(S) Fe 540 2.050e+008 0.3 7.688e+001

Cross beam Concrete IS(RC) M 50 3.535e+007 0.2 2.50e+001

Table No 2 : Sectional properties

Section Name Section Dimension Type Area (m2) Izz (m4)

Width (m) Height (m)

PSC 4-cell Box Girder 23.50 3 PSC Box 29.47 1078.4

PSC 1-cell Box Girder 23.50 3 PSC Box 39.30 2063

PSC Multi-T Girder 23.50 3 PSC Box 19.9 276.3
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