i il | i |
@ ASUNET
dmalal) cila glaal) A8l




e ]
@ ASUNET
dmalal) cila glaal) A8l

e ]|t oy Gl | et
@ ASUN ET

Ao Sy 3258 385




o | e | A
@ ASUNET

dmalal) cila glaal) A8l

il i et

plid g )Saall g (9 SN (35 31
.

Lebiausi g L g a3 1 Balal) O audied) Al aedd
Sl il A ¢y 98 ) 3B 2DEY) oda e

kil oo Ty aDIEY) 038 Jadas
00 40-20 (3o dpsead 4y s 35 4 5ia 20 — 15 (e Bl a da o b

To be kept away from dust in dry cool place of
15 — 25¢ and relative humidity 20-40 %




i | o ol |
@ ASUNET

dmalal) cila glaal) A8l

ity |y el Sl
@ ASUNET

FlL o,
i LAY




dmalal) cila glaal) A8l

ity |y el Sl
@ ASUNET

Sloe Yl |
J—ed 55




- EXPERIMENTAL AND THEORETICAL STUDY  FOR ESTIMATING THE STRUCTURAL
BEHAVIOR AND THE RESIDUAL CAPACITY OF REINFORCED CONCRETE SHORT
- COLUMNS WITH CORRODED REBARS |

By
- Mohamed Ahmed Mohamed Khafaga

A Thesis Submitted to the
Facuity of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
DOCTOR OF PHILOSOPHY
‘ in
CIVIL ENGINEERING

(STRUCTURES)

* Under the Supervision of

Prof. Dr. ' Prof. Dr.

Mohamed Sameh Mohamed Hilal Heba Hamed Bahnasawi
Professor of strength and technology of materials : Professor of strength of materials
- Structural Engineering Department : - Head of Materials Department
-~ Faculty of Engmeermg , ‘ - Housing and Building )
Cairo ;w::z Research Center
| O Mol Bahwsawy
' ' Dr.

Mohamed Helmy Maamoon Swellam
Lecturer, Structural Engineering Department
Faculty ofEngmeermg

Cmro Universi

FACULTY OF ENGINEERING, CAIRO UNIVERSITY - B
' GIZA, EGYPT
June 2002

NN Y






EXPERIMENTAL AND THEORETICAL STUDY FOR ESTIMATING THE STRUCTURAL
. BEHAVIOR AND THE RESIDUAL CAPACITY OF REINFORCED CONCRETE SHORT
'COLUMN_S WITH CORRODED REBARS

. By .
‘Mohamed Ahmed Mohamed Khafaga

A Thesis Submitted to the
Faculty of Engineering at Cairo UniVérsity

in Partial Fulfillment of the

‘Requirements for the Degree of
DOCTOR OF PHILOSOPHY
N m
CIVIL ENGINEERING
~ (STRUCTURES)

' Approved by the Examining Comm1ttee

Prof. Dr. Omar Aly El—Nawawy C oo/ W_/\

| Prof Dr. Ashraf Hassan ElI-Zanaty j—'%\" [— - o
V7
Prof. Dr. Mohamed Sameh Mohamed Hilal (Super\visor)
~ Prof. Dr. Heba Hamed Bahnasawi (Supervnsm%/ 2 ?waﬂu:j

FACULTY OF ENGINEERING, CAIRO UNIVERSITY

GIZA, EGYPT
June 2002






N ?““ JJ\ JS\ AM






Dedicated to:

The soul of my great father
My great mother -
My wonderful wife
My lovely kids
My dear brothers
My dear sister |






-ACKNOWLEDGEMEN T

The ‘author_ wishes to express his sincere appreciation and déep gratitude
to Prof. Dr. Mohamed Sameh Hilal, Professor of strength of materials,
Structu.ral Engineering Department, Cairo University, for. his kind supervision
and powerful support in overcoming all problenls; which faced the preparation

of this thesis.

Also, Words can not express how deep I am grateful to Prof. Dr. Heba
Hamed Bahnasawi, Professor of strength of materials, Head of materials
: dep'artmeht of Housing and Building Research Center, for her powerful support
in oirercoming all pfobléms which faced the preparation of this thesis as they

just appeared.

Warm thanks with very deep appreciation to Dr. Mohamed Helmy
Swellam, Lecturer, Structural Engineering Depaltfﬁent, Cairo University, for
his great interest, valuable contribution and continuous support in preparing

this thesis.

Special thanks are also due to the staff of the materials arfd reinforced
concrete research laboratories, Housing Building Research Center, especially
Dr. Yahia Abd El-Megeed and Dr. Amr El-Hefnawi for their great help in this
: study. |






