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ABSTRACT 

AIN SHAMS UNIVERSITY  

FACULTY OF ENGINEERING 

STRUCTURAL DEPARTMENT 

Abstract of Thesis Submitted for Partial Fulfillment for the Degree of Doctor of 

Philosophy in Structural Engineering by: 

Eng. Mohamed Ahmed Abdallah AL Azzouny  

Title:   Nonlinear Response of Columns Strengthened By Non-Symmetric    

            Concrete Jackets under Eccentric Vertical Loading 

Supervisors: 

1. Prof. Dr. Ahmed Abdelmonem Korashy. 

2. Assoc. Prof. Dr. Hany Mohamed Abdelfatah El Shafie. 

3. Assoc. Prof. Dr. Hisham Ahmed El Arabaty. 

 The main objective of this research study is an in-depth investigation of the 

nonlinear structural behavior of concrete column jackets, with an emphasis on the 

case of non-symmetric jackets used to strengthen edge and corner under strength 

columns.  A highly sophisticated analytical algorithm is developed, incorporating the 

nonlinear behavior of the concrete material, together with accurate modeling of the 

shear transfer mechanism at the contact surface.  The relation between normal 

pressure and the developed shear stresses at the contact surface is studied in detail, 

and included in the developed analytical model.  Finite element models are developed 

for actual lab specimens, and the analysis results are used to verify the developed 

model by comparison to available experimental results.  A parametric study is 

performed on a number of actual building rectangular columns strengthened using 

non-symmetric concrete jackets.  The developed analytical model is used to obtain 

results including the load fraction transferred from the existing column to the jacket 

for cases of corner, edge and interior columns.  The results obtained are utilized to 

develop an in-depth understanding of the behavior of non-symmetrical column 

jackets, and provide insight into the behavior of these 3-sided, and 2-sided jackets, 

and their efficiency in strengthening existing columns. Useful conclusions, and 

recommendations are provided to assist designers in the field of this research. 

Key words: Strengthening, Reinforced Concrete Columns, Non-Symmetric 
Concrete Jackets,   Non-linear Analysis, Finite Element Method. 
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