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Abstract

The main aim of this study is to evaluate the safety level of bridge designed with the same
dimension according to AASHTO LRFD code, Eurocode, and Egyptian code also evaluate the
quantity of Prestressing required by each code. Prestressed concrete structures are typically
designed to ensure that the initial and final stresses at service load conditions are within the
allowable limits, each code (AASHTO LRFD, Eurocode, and Egyptian code) has different
Prestressing requirements because there are considerable differences in the values of design
live load specified by the three codes. A CSiBridge model has been used to to determine the
maximum deflections, forces, and stresses, Several case studies investigated based on the
Evaluating the safety level of prestressed concrete bridge girders designed using the three
codes: Typical post-tensioned prestressed concrete T-girders used with different spans ranging
from 25 to 40 m and multi-span cast-in-place concrete box bridges with variable spans 62-
100-62m, 80-100-80m, 100-100-100m, 62-80-62m and 62-60-62m
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CHAPTER 1
INTRODUCTION

1.1 Topic overview

One of the particular forms of reinforced concrete is the prestressed concrete.
Prestressing includes applying an initial compressive axial load on a structure to reduce or
eliminate the internal tensile forces and thereby control or minimize cracks. The initial
compressive force is applied and sustained via using highly tensioned steel strands applied
on the concrete. A prestressed concrete section is considerably stiffer with cracking
reduced or eliminated than the equivalent (usually cracked) reinforced section.

In the modern transportation system highway bridges have a crucial role and the safety
of their designs and overall quality of construction is ensured by certain design
specifications. There are many specifications all over the world that the bridge engineers
can use, where as some counties have their own bridge design specifications such as
American Association of State Highway and Transportation Officials Load and Resistance
Factor Design AASHTO LRFD) code in United States, Eurocode in Europe, and Egyptian
code in Egypt.

1.2 Objective

The main aim of this study is to evaluate the safety level of bridge designed with the
same dimension according to AASHTO LRFD code, Eurocode, and Egyptian code also
evaluate the quantity of Prestressing required by each code. Prestressed concrete structures
are typically designed to ensure that the initial and final stresses at service load conditions
are within the allowable limits, each code (AASHTO LRFD, Eurocode, and Egyptian
code) has different Prestressing requirements because there are considerable differences in
the values of design live load specified by the three codes.

1.3 Scope of Work

Evaluating the safety level of prestressed concrete bridge girders designed using three
codes: AASHTO LRFD Code, BS EN1992-2:2005 Code and the Egyptian Code through a
comparison of the required number of Prestressing strands. Typical post-tensioned
prestressed concrete T-girders used with different spans and a three-span, cast-in-place
concrete box Girder are considered. Both the service limit state and the strength limit state
are taken into account in the study



