
 

 

 

 

 

 

 

NONLINEAR ANALYSIS OF REINFORCED 
CONCRETE DEEP BEAMS 

 
A Thesis 

Submitted to the Faculty of Engineering 

Ain Shames University for the Fulfillment 

of the Requirement of M.Sc. Degree 

In Civil Engineering 

 
Prepared by 

ENG. MOHAMED SAID ABDELHAFEZ MOHAMED GADO 
B.Sc. in Civil Engineering, June 2009 

Demonstrator, Higher Institute of Engineering, El Shorouk Academy 

 
Supervisors 

 

Prof. Dr. OMAR ALI MOUSA ELNAWAWI, 
Professor of Reinforced Concrete Structures 

Faculty of Engineering, Ain Shams University, Cairo, EGYPT  

PROF. DR. OSMAN MOHAMMED OSMAN RAMADAN, 
Professor of Structural Analysis, Structural Engineering Dept., 

Faculty of Engineering, cairo University, Cairo, EGYPT 

Dr. YASSER RAGAEE ZAGHLOUL 
Structural Engineering Dept., The Higher Institute of Engineering,                   

EL shrouk City, Cairo, EGYPT  
 

2017 

 



 

 

 
 

 

 

NONLINEAR ANALYSIS OF REINFORCED 

CONCRETE DEEP BEAMS 

 
A Thesis For 

The MSc. Degree in Civil Engineering 
STRUCTURAL ENGINEERING 

 
By 

ENG. MOHAMMED SAID ABDELHAFEZ 

MOHAMMED GADO 
B.Sc. in Civil Engineering, June 2009 

Higher Institute of Engineering – El Shorouk Academy  

 

THESIS APPROVAL 

 
EXAMINERS COMMITTEE           SIGNATURE 
 

Prof. Dr. Ahmed Mohamed Farahat                                 ----------------- 
 

Prof. Dr.  Ahmed Hassan Ghallab                                     ----------------- 

 

Prof. Dr. Omar Ali Mousa El-Nawawi                              ----------------- 

 

Prof. Dr. Osman Mohammed Osman Ramadan               ----------------- 

 

Date: 4/1/2017 

 
 



DEDICATION 
 

I wish to dedicate this work to who suffered to educate, support 

and encourage me during the thesis work   

  

TO MY PARENTS, 
  

MY WIFE, MY SISTER, AND MY 

BROTHERS 
 

 

Also, I wish to dedicate my thesis to my Professors 

 
PROF. DR. OSMAN MOHAMMED RAMADAN 

PROF. DR. OMAR ALI MOUSA ELNAWAWI 
For the encouragement and support to complete this work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

STATEMENT 
 

This dissertation is submitted to Ain Shams University, Faculty 

of Engineering for the degree of M.Sc. in Civil Engineering. 

 

The work included in this thesis was carried out by the author 

in the department of Structural Engineering, Faculty of 

Engineering, Ain Shams University, from July 2012 to 

December 2017. 

 

No part of the thesis has been submitted for a degree or a 

qualification at any other University or Institution. 

 

The candidate confirms that the work submitted is his own and 

that appropriate credit has been given where reference has been 

made to the work of others 

 

  Date:   4/1 /2017 

  Signature:    ----------------      

  Name:  Mohammed Said Abd El Hafez Mohammed Gado 

 

 

 

 

 

 

 

 

 



 

ACKNOWLEDGMENT 
 

The candidate is deeply grateful to Prof. Dr. Osman 
Mohammed Osman Ramadan, Professor of Structural 

Analysis and Mechanics, Faculty of Engineering, Cairo 

University, for help, encourage, co-operation sponsoring and 

patient advising during preparation of this work. 

 

Also, great thanks to Prof. Dr. Omar Ali Mousa 
Elnawawy, Professor of reinforced concrete structures, Ain 

Shams University, for his help, and co-operation during the 

preparation of the study. 

 

 Also, great thanks to Dr. Yasser Ragaee Zaghloul 
Lecturer, Structural Engineering Dept., The Higher Institute of 

Engineering, EL shrouk City, for his help, and co-operation 

during the preparation of the study. 

 

 

 

 

 

 

 

 

 

 

 
 

 



 

 

 
 

Ain Shams University 

Structural Engineering Department 
 

Abstract of the M.S.C. Thesis Submitted by:  

Eng: Mohammed Said AbdElHafez Mohammed Gado 

Title of thesis 

Nonlinear Analysis of Reinforced Concrete Deep Beams 

SUPERVISORS 

Prof. Dr. Osman Mohammed osman Ramadan, 

Prof. Dr. Omar Ali Mousa EL-Nawawy, 

Dr. Yasser Ragaee Zaghloul 
 

 Investigation of fortified deep beams is a subject of an impressive 

enthusiasm for basic building. A deep beam is a shaft having a profundity 

that is similar to the traverse length. Deep beams regularly show up as 

move supports in elevated structures and also heap tops, establishment 

dividers, water tanks, canisters, folded plate rooftop structures, floor 

stomachs, shear dividers and sections or corbels. Never the less, most 

codes of practice do not give sufficient attention to the design of deep 

beams. This thesis provides a preview for previous studies in this field. 

Also, results of their previous studies are compared to estimate based on 

nonlinear finite element analysis using ANSYS. Many models for deep 

beams with different H/L ratios were made to reach a unified design 

approach for the deep beam. Finally, a comparison between the obtained 

results using the finite element analysis by (ANSYS) program and the 

proposed strut and tie model was made and a good agreement was 

obtained. The effect of shrinkage and temperature variation was studied.  
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