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Abstract 

One of the applications of prestressed concrete is in continuous bridges. These can be 
either double tee or box girders. The longitudinal shape can be prismatic, semi-prismatic 
or non- prismatic. The design of these bridges offer a considerable challenge to the 
design engineer due to the presence of secondary moments which are induced due to the 
prestressing forces. These introduce a considerable complexity to the design process. In 
this research, an attempt is made to develop a design method that would minimize the 
complexity associated with the design of prismatic prestressed concrete double tee 
bridges. 

In concrete bridges, generally the minimization of self weight is important. This is used 
as the criterion to start the design process. The governing criteria for the various 
components of the cross section is used to determine the smallest section that is 
practically possible. The methods to take account of short term and long term effects 
such as creep and shrinkage are also included for the cross section selected. Once the 
cross section is available, it is necessary to find appropriate cable forces. Design methods 
for both constant and variable cable forces are presented based on the line of thrust. It is 
shown that the use of variable cable forces could reduce the total cable forces thus 
leading to a saving in tendons. 

For the selected cable forces, it is necessary to ensure that cable profile will be available 
within the selected section. The line of thrust can be transformed to fit within the section 
by selecting a suitable set of secondary moments. Thus, the secondary moment can be 
selected in a straightforward manner for both constant and variable cable forces. 

Thus the cable profile selected should ensure that it fits within the limits of cable profile 
zone and also generate the selected secondary moments. This is not a trivial task. In 
order to simplify this task, a design method was introduced for both constant and variable 
cable forces. In the case of variable cable forces, there is a possibility to have point 
moments and forces acting at the cable force change points. A method to deal with such 
forces is also introduced. 

Therefore, it is possible to consider that this thesis presents a complete design method for 
the preliminary design of prismatic double tee prestressed concrete beam bridges either 
with constant or variable cable forces. It has also shown that it is possible to minimize 
the complexity of difficult design tasks by approaching the problem in modular fashion. 
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