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SYNOPSIS 

Numerous analytical and experimental studies have been 

reported in the field of skew slabs but very limited literature 

is available in the area of skew girder bridges. Further, the 

researchers in this field have been giving more emphasis on the 

analysis part and very little effort has been made to develop 

a generalised and simple design procedure for such bridges 

suitable for design offices. In this thesis, an attempt has 

been made to present a design method for skew girder bridges, 

after taking into account its actual structural behaviour with 

reasonable practical accuracy to suit the designers. The 

present investigation includes the following aspects: 

1. 	An elastic analysis of interconnected skew girder bridges 

is presented using the method of Farmonic analysis. The analysis 

is initially made for a three girder, simply supported bridge 

and then extended to the case of bridges having several longi-

tudinals and to continuous and right bridges. The actual transverse 

medium has been replaced by an equivalent uniform continuous 

medium(54)*. The torsional rigidities of the longitqdinal girders 

and the transverse medium have been taken into account. The 

loading consists of the first three harmonics in the form of 

Sine series and each girder has been loaded at a time with 

only one harmonic loading. For each longitudinal, the deflection 

and the rotation have been assumed to be made up of the first 

three harmonics of the Sine and Cosine Fourier series respectively. 

This introduces six deformation coefficients per girder. 

* The number, in parenthesis indicates the reference number in the 
List of References, 
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The moments and shears per unit length at a transverse 

section considered, have been written down from the slope 

deflection equations and the necessary simultaneous linear 

equations have been formulated. These equations are in terms 

of dimensionless parameters and are solvable by computer for 

any given case. Their solution gives the deflection and the 

rotation coefficients for each girder. From these coefficients, 

other influences are obtained by successive differentiation. 

The above proposed method is an improvement over the 

method suggested by a:Irma (55) in the sense that it takes into 

account the first three harmonic terms of the general Sine 

form of loading instead of concentrated loads. This procedure 

considerably facilitated the preparation of design graphs and 

charts for moment coefficients. Also, by taking three harmonic 

terms in the rotation expression, there is significant improvement 

in the rotational form of the structure as substantiated 

by the experimental results. This has also improved the load 

distribution in the system. 

2. 	The bending and torsional coefficients have been obtain(F1 

for various dimensionless bridge parameters for one harmonic 

loading at a time and a family of curves have been drawn for 

each coefficient. Using these curves, the moment coefficients 

for a particular set of bridge parameters are evaluated from 

which the design bending and torsional moments, deflection, 

shear etc. can be found out. Thus the method is versatile in 



nature as the design of skew girder bridges of any dimension 

and skewness is possible without using the computer facility. 

A bridge is analysed to illustrate the use of the design graphs 

for moment coefficients. 

3. To show the accuracy and the validity of the proposed 

method in comparison to other methods of analysis, a grid has 

been analysed. A reinforced concrete three girder skew bridge 

representing an actual design problem, is analysed to show the 

accuracy of the proposed method for such bridges. The analysis 

of a five girder composite skew bridge is also presented for the 

purpose. 

4. The laboratory tests on five steel grid models have been 

conducted. The experimentation has been undertaken with two main 

objectives - firstly to verify the accuracy of the theoretical 

rotational form assumed in the analysis and secondly to find out 

the efficient orientation of the transversals in skew girder 

bridges. A right steel grid with three longitudinals has also 

been tested to verify the applicability of the proposed method 

to the case of right bridges. 

5. The experimentation also consisted of tests on three 

scale models of reinforced concrete bridges. The objects of the 

testing have been to establish the accuracy and the applicability 

of the proposed method of analysis to concrete bridges and to 

study the elastic behaviour of the structure under design loads 



and the mode of failure at ultimate. The models have been 

tested extensively first in the elastic range and then upto 

failure. The experimental results have been compared with 

the theoretical results. 
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