
 
Ain Shams University 
Faculty of Engineering 

Department of Structural Engineering 
 

Value Engineering Analysis in the 

Construction of Box-Girder Bridges  
Thesis 

Submitted in partial fulfillment of the requirements for the 
degree of 

MASTER OF SCIENCE 
in 

STRUCTURAL ENGINEERING 
 

By 
Eng. Dina Mahmoud Mohammed Mansour  

Researcher, Department of Structural Engineering, Faculty of 
Engineering, Ain Shams University 

 
Supervised by 

Prof. Dr. Ibrahim Abd EL Rashid Nosier 
Professor of Construction Management 

Ain Shams University 
 

Assoc. Prof. Dr. Hisham Arafat Mahdy 
Associate Professor and head of Structural Engineering 

Department, Future University in Egypt 
 

 

Cairo - 2013 



STATEMENT 
 

 
This thesis is submitted to Ain Shams University in partial fulfillment of 
the requirements for the degree of Master of Science in Civil Engineering 
(Structural). 
 
No part of this thesis has been submitted for a degree or a qualification 
for any other university or institution. 
 
 
Date  : 11/9/2013  

Name  : Dina Mahmoud Mohammed Mansour 

Signature : Dina Mansour



  

ACKNOWLEDGEMENT 
 

        First of all thanks to God to whom I relate any success and 

achievement in my life. 

        I wish to express my sincere appreciation to my supervisors, Prof. 

Dr. Ibrahim Abd El Rashid and Assoc. Prof. Dr. Hisham Arafat for 

providing guidance and information for this research. Their constant 

encouragement, support and friendship have made it possible to finish 

this research. I owe them a deep debt of gratitude. 

        My special thanks would go to all bridge and computer science 

experts who participated in this research by providing such valuable 

information and for their great help throughout the different stages of the 

research. 

        Finally, I would like to express my deep thanks to all my family for 

their patience, continuous encouragement and support during this work. 

 

 

 

 

 

 

 

 

 



  

ABSTRACT 

 

Value Engineering Analysis in the Construction of 

Box-Girder Bridges 

 
        Bridges construction are one of the most challenging construction 

projects around the world as it necessitates a lot of engineering, 

experience, equipment, and a huge deal of money. Consequently, it is 

indispensable to consider appropriately how to direct the monetary total 

spent on such projects. Currently the selection process of bridge’s 

superstructure construction methods in Egypt mainly depends on the 

experts’ knowledge and experience without performing or applying a 

systematic procedure. Thus, the decision might not be the most suitable 

one as some important considerations could be neglected.    

        Recently, box-girder bridges are considered as one of the most 

common systems of Nile bridges constructed in Egypt and it is also 

widely used all over the world. There are many methods of the 

construction of box-girder bridges. Therefore in order to select the most 

appropriate construction method many factors should be well considered 

as site conditions, technology used, construction method characteristics 

and bridge physical characteristics.  
         In this study, a machine learning model is developed to determine 

the most appropriate box-girder bridge construction method, applying the 

spirit of Value Engineering technique. Value Engineering is used for 

comparing the different construction methods for achieving the required 



  

basic function after considering the main significant factors and without 

affecting the desired quality. 

 

Keywords: Box-girder - value - construction methods - Value 

Engineering - Egypt - artificial intelligence – classification - machine 

learning - analysis. 
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