
MOHAMMED AHMED IBRAHIM ISMAEIL 
 

A thesis Submitted to the 

Faculty of Engineering at Cairo University 

In Partial Fulfillment of the 

Requirements for the Degree of 

DOCTOR OF PHILOSOPHY 

In 

STRUCTURAL ENGINEERING 

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 

GIZA, EGYPT 

2015 

SEISMIC CAPACITY ASSESSMENT OF EXISTING RC 

BUILDINGS IN THE SUDAN BY USING PUSHOVER 

ANALYSIS 

 By 



SEISMIC CAPACITY ASSESSMENT OF EXISTING RC 

BUILDINGS IN THE SUDAN BY USING PUSHOVER 

ANALYSIS 

  

By 

MOHAMMED AHMED IBRAHIM ISMAEIL 

A thesis Submitted to the 

Faculty of Engineering at Cairo University 

In Partial Fulfillment of the 

Requirements for the Degree of 

DOCTOR OF PHILOSOPHY 

In 

STRUCTURAL ENGINEERING 

Under the Supervision of 

MOHAMED EZZAT SOBAIH _________________________     ADEL YEHIA AKL 

 
_____________________________ 

Professor of Structures 

Structural Engineering Dept. 

Faculty of Engineering 

Cairo University 

Professor of Structures 

Structural Engineering Dept. 

Faculty of Engineering 

Cairo University 

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 

GIZA, EGYPT 

2015 

 



MOHAMMED AHMED IBRAHIM ISMAEIL 

A thesis Submitted to the 

Faculty of Engineering at Cairo University 

In Partial Fulfillment of the 

Requirements for the Degree of 

DOCTOR OF PHILOSOPHY 

In 

STRUCTURAL ENGINEERING 

Approved by the Examining Committee 

Prof. Dr. Mohamed Ezzat Sobaih, Thesis Main Advisor 

Prof. Dr. Adel Yehia Akl, Thesis Advisor 

Professor of Structures, Cairo University, Faculty of Engineering, Structural 

Engineering Department 

Prof. Dr. Abd-Alrahman Bazaraa, Internal Examiner 

Professor of Structures, Cairo University, Faculty of Engineering, Structural 

Engineering Department 

Prof. Dr. Omar El-Nawawy, External Examiner 

Professor of RC Structures, Ain Shams University, Faculty of Engineering, 

Structural Engineering Department  

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 

GIZA, EGYPT 

2015 

 

SEISMIC CAPACITY ASSESSMENT OF EXISTING RC 

BUILDINGS IN THE SUDAN BY USING PUSHOVER 

ANALYSIS 

  

By 

Professor of Structures, Cairo University, Faculty of Engineering, Structural 

Engineering Department



 



Engineer:         Mohammed Ahmed Ibrahim Ismaeil 

Date of Birth :1 / 7   / 1979 

Nationality :    Sudanese 

E-mail :           abunama79@hotmail.com 

                         abunama77@hotmail.com 

Phone :            00249912105303 

Address :        Khartoum-Sudan- Sudan University for Science and  

                        Technology-Civil Engineering Department 

Registration Date :  1  /  10  / 2011  

Awarding Date :     /    / 2015 

Degree :                 Doctor of Philosophy 

Department :         Structural Engineering Department  

Supervisors :         1-Prof. Dr. Mohamed Ezzat Sobaih 

                                2-Prof. Dr. Adel Yehia Akl          
 

Examiners :          1-Prof. Dr. Mohamed Ezzat Sobaih  

                               2-Prof. Dr. Adel Yehia Akl          

                               3-Prof. Dr. Abd-Alrahman Sadek Bazaraa 
                               4-Prof. Dr. Omar Ali Mousa El-Nawawy – Ain Shams University  

Title of Thesis :     Seismic Capacity Assessment of Existing RC Buildings in 

The Sudan by Using Pushover Analysis 

Key Words:           Pushover, Seismic capacity, Existing buildings, The Sudan.  

Summary:  
                

The Sudan has low-to-moderate seismic activity; most of existing buildings in The Sudan 

were designed only for gravity load. The aim of this thesis is to evaluate seismic performance 

of existing low-to-mid-rise Reinforced Concrete (RC) buildings in The Sudan. The buildings, 

which consist of 4, 6,8, and 10 stories, are designed according to British standard code (BSI)  

and  American code (ACI). Pushover analysis has been performed. Results showed that the 

buildings designed using the (ESEE using BSI) has a greater capability to resist seismic loads 

than the (IBC2012 using ACI) design. 
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