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ABSTRACT

In Egypt, a large number of existing bridges needs constant maintenance,
rehabilitation, or replacement. An appropriate bridge management system is necessary
for maintenance of existing bridges, as well as for proposing construction of new
bridges. The thesis investigates the bridge management subject, especially in Egypt.
First, an introduction to bridge management systems is presented with a 1itieraturc
review of the bridge management systems present in North America, South America,
Europe, and Asia. The status of bridges in Egypt is then discussed, with thie most

common distresses and repair systems highlighted.

An integrated bridge management system for Egypt is proposed, taking into
account the local status of funds, technologies, and experience. A detailed disclpssion
of the proposed system and its main modules (Database, Inspection and Condition
Assessment, Maintenance Process, and Cost modules) is included. Three modullles of
the proposed system are designed in details: Database module, Structural Analysis
sub-module, and Condition Assessment (Rating) sub-module. |

The database module contains twenty four tables for saving and retrieving bridge
inventory, geometric, structural, navigation, inspection, maintenance, and rating data.
It also contains input forms for enhancing and simplifying the data-entry prqce;s. A
bridge coding system is also proposed.

The structural analysis sub-module is developed using a commercial database
software and s tructural analysis software. T he d atabase software 1s used to retrieve
saved data for the required bridge and inspection, and then write the analysis i%lput
file. The structural analysis software is used to run the input file and obtain analysis
results. One form of bridge deterioration is modeled: steel bridges corrosion. FILCP
truck and distributed live loads are used in the analysis process. Some assumptions| are
made to ease the bridge modeling process. Various options are available for clach
bridge item property. The two programming languages Visual Basic (VB) and Visual

Basic for Applications (VBA) are used in preparing the analysis module.

\J



The rating sub-module reads the analysis output files and calculates the bridge
rating factors based on the AASHTO Allowable Stress Rating Method (Manual for
Condition Evaluation of Bridges, 1994). The section capacities calculations are
modified to suit the ECP allowable stresses. Two rating levels are available: Inventory

level rating and Operating level rating.

Finally, a case study from the Egyptian bridges (Kafr ElZayyat Bridge) is used for
the application of the proposed system. A full bridge record is added to the database,
and then the bridge is analyzed and rated based on both the inventory and operating

rating levels.

Key Words: Bridge Management System, Egypt, Modules, Inspection, Database,
Analysis, Corrosion, Rating, Kafr ElZayyat, VB, VBA
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