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Abstract— in urbanized areas, the alignment issues are more 

important and critical to solve such issues and to make 

smooth passage of traffic flow on the bridge. The 

Construction of skewed and curved I Girder is becoming 

more engineering perspective. Behavior of the bridge 

Different from the straight bridges as several parameters suck 

like skew angle Different radius of curvature and cross 

section of the I Girder etc., are included in the analysis of 

bridge. The present paper deals with the analysis the behavior 

of the curved and skewed I girder bridges. Consideration of 

the IRC class a loading and IRC 70 R loading and dead load 

is primary forces. The analytical behavior of the bridges has 

been considering the bridges with two span 40m radius of 

curvature and varying parameter skewed angle 30˚ and 

60˚.the results of the study indicate the skew angle and radius 

of curvature have effect on Moment about horizontal axis, 

torsional moment and shear forced. 
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I. INTRODUCTION 

Skewed and curved I girder bridges plays important role play 

in highway intersection and interchanges, particularly in 

complex junction and pollution is high in urban area where 

lack of space and required the use of curve geometries. The 

behaviour of the bridge are different and it is depend upon 

such parameters like as skew angle and radius of curvature. 

A. Review of Skewed and curved bridges 

Some research are available to describe the behavior of the 

skewed and curved bridges. More recently in a study by 

Wilson.et.al,[19], it was found that for three span finite 

elements model of curved and skewed reinforced concrete 

bridges to identify the behavior of the seismic analysis. It also 

found the reduction of axial forces particularly associate with 

vertical ground motion in the pier –columns of the bridge 

substructure and found that subsequent reduction in the 

column capacity to resist shear and bending demand. 

This paper presented simple 3-D finite element 

analysis on a series of two span skewed and curved RCC I 

girder bridges. The bridges had different skewed angle 30˚ 

and 60˚ along with radius of curvature 40m. The purpose of 

this study identify the effect of the skew angle and curved I 

girder bridges. The results presented in the form of shear 

forced, torsional moment and moment about horizontal axis 

with respect the skew angle and radius of curvature, subjected 

to IRC class A loading and IRC class 70 R loading and dead 

load as primary forces. The finding of this study along with 

some specifically to skewed and curved bridges that the 

helpful in design, construction, safety, serviceability and 

economy of these bridges. 

II. FINITE ELEMENT MODELLING AND ELEMENT 

DESCRIPTION 

A. Structural Component 

The bridges examine in this study by skew angle (30˚ and 60˚) 

and radii of curvature 40 m, however each bridge is 

constructed with the same structural components. The bridge 

superstructure consist of RCC I girder having width of top 

and bottom flange is 1.74m and total depth of I girder is 2.9 

m. The thickness of flanges and webs are 0.725 m and 0.870 

respectively. The modulus of elasticity of concrete for deck 

concrete 27.38MPa and modulus of elasticity for Girder 

concrete 33.54 MPa respectively. Fig. 1 shows typical cross 

section of I Girder Bridge. 

 
Fig. 1: Dimension of I girder 

B. Loading Condition 

The live load used in the parametric study as per IRC: 6-

2014[8] standards IRC class A loading and IRC-70R. This 

loading is to be normally adopted on all roads on which 

permanent bridges and culverts are constructed. The wheel 

load applied closed to the curbs at a distance of 1.2 m from 

inside edge of the curb. The results are obtained in this study 

for load combination such as dead load+ IRC class A and 

Dead load + IRC70 R. Fig. 2 a typical finite element 

modelling of a skewed and curved RCC I girder bridges. 

 
Fig. 2: Finite Element Modelling of Skewed and Curved I 

girder bridges. 
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III. RESULTS AND DISCUSSION 

In this parametric study bridges were analyze with for radius 

of curvature and skew angle, keeping constant span length. In 

each run, the Shear forced, torsional moment, Moment about 

horizontal axis obtained. These obtained results of bridges for 

various skew angles 30˚, 60˚ for radius of curvature 40 m. 

Combine the effect of skew angle and radius on 

shear forced of bridges. 

After the conducting the parametric study the Shear 

forced of bridges were recorded. Fig 3 shows the effect of 

skew angle and radius of curvature on the shear forced of 

these bridges. 

 
Fig. 3: Shear force 

Combine the effect of skew angle and radius on 

torsional moment of bridges. 

During this sensitive parametric study, positive and 

negative torsional moment were recorded various skew angle 

and radius of curvature for this bridges. 

 
Fig. 4: Torsional moment 

Combine the effect of skew angle and radius on 

Moment about horizontal axis of bridges 

Combine the effect of skew angle and radius on 

moment about horizontal axis as show in figure 5  

 
Fig. 5: Moment about horizontal axis 

IV. CONCLUSION 

The analysis of skewed and curved I girder models is carried 

out in CSI BRIDGE software by varying skew angle and 

radius of curvature for constant span length. The analysis 

performed for I Girder Bridge using simple finite-element 

models subjected to IRC Class A loading and IRC 70 R 

truckload and dead load as primary forces. During this 

parametric study, the shear forced, bending moment, torsion 

moment were computed. After the examinations of these 

results, the following conclusions are made 

1) Maximum Shear force of M 40-30 is increase by 17.15% 

then the Maximum Shear Force of M 40-60. 

2) Maximum Torsional Moment of M 40-30 is increase by 

1.69% then the Maximum Torsional Moment of M 40-

60.  

3) Maximum Moment about horizontal about axis of M 40-

30 is increase by 66.73% then the Maximum Moment 

About horizontal about axis M 40-60. 
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