lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

o
i
a

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
NN NN NN AN NS NN TAE

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

o
i
a

FREPTES JEIPPILIN ooy
“ '

” s
it
L
C,
"“"M‘

af

i i}

L 4

L

il
d 19

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
NN NN NN AN NS NN TAE

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




SNV

i il it el At
@ ASUNET
FREPTES JEIPPILIN ooy

Sl (el lin) b
ok 551y (oo ST Gusigad
i

Wlaeetig bl gul i gl DALY ol ot il ot
i Gl 599 i) i Gl @ il O3 (o

-----

llllllllll
llllllllllll

ettty | i ) G| A
@ ASUNET

Ol e
shiid] ol daoad) g@l 58 0ad Basi

/——m. 4 n

=X

dDW‘DW‘DW—-‘DW—-‘Dﬂ-m—-‘ﬂW—-‘DW—-‘DW—-‘DW—-‘DW—-‘DW—-‘DW‘DW‘DW‘DW‘DW‘DW‘DW‘OH

AN AN AN N N AN NNt




g
§
{
§
§
§
{
§
;}
§
{
{
§
§
{
§
§
§

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)@o,.-)@(..m—
OIS IEHEATATOSHOH

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%é
?




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
]

i ol b |
@ ASUNET

FREPTES JEIPPILIN ooy

op)égc-op)&m.—)@(qo-—)@(qcp)@&-c.—)@qo-—)@(qnp)@(—.w—)@(qop)@(qop)@l(o,..-)@(qo.-

A

NN NN NN AN NS NN TAE

DélDé‘Dé‘lDéloélnﬂé‘lDé‘lDé‘Déloéloé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘D'




Ain Shams University
Faculty of Engineering
Department of Structural Engineering

Comparative Study between Force Based Design
Method and Performance Based Seismic Design of
Reinforced Concrete Shear Walls

A THESIS
Submitted in Partial Fulfillment of the Requirements of the Degree of
MASTER OF SCIENCE IN CIVIL ENGINEERING

Submitted by

Mahmoud Mohamed Mohamed Zidan
B.Sc. in Civil Engineering — Structural Engineering (2016)
Faculty of Engineering — Ain Shams University

Supervised by

Prof. Ahmed Hassan Ghallab Dr. Yasser Saeed El Zeni
Professor of Structure Engineering Assistant Professor of Structure
Structural Engineering Department Engineering,

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

Alexandria University

Cairo — 2020



Curriculum Vitae

Name: Mahmoud Mohamed Mohamed Zidan
Date of Birth: 27 September 1993

Place of Birth: Egypt

Nationality: Egyptian

University Degree: B.Sc. in Civil Engineering, Faculty of

Engineering, Ain Shams University, 2016

Current Job: Structural Engineer



Declaration

This dissertation is submitted to Ain Shams University for the degree of
Master of Science in Civil Engineering (Structural 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, Cairo, Egypt.

No part of this thesis has been submitted for a degree or qualification

at any other university or institution.

Name: Mahmoud Mohamed Mohamed Zidan



Acknowledgment
| wish to express my gratitude to Dr. Ahmed Hassan Ghallab , Professor in
the Structural Engineering Department, Ain Shams University and Dr.Yasser
Saeed ElZeni Assistance Professor in the Structural Engineering Department,
Alexandria University for their kind supervision, sincere assistance and

valuable guidance during the preparation of this thesis.

This thesis could not have been completed without the greatest supports and

love from my family and my friends throughout the study.



Abstract

This research studies the performance of reinforced concrete (RC) structures
under the effect of seismic load. Mostly, design codes demonstrates the effect
of seismic load on the structures as a lateral force and assign a force reduction
factor (R) for structures in order to take into consideration the ductility provided
by the system, without taking into consideration level of damage of structures.
The performance seismic method gives better prediction of the structure
behavior under seismic load. performance based design methods are the
capacity spectrum and displacement coefficient method which is carried out by
applying nonlinear pushover analysis leading to formation of plastic hinges that
give an indication about the behavior level of the structure. In this research a
verification study will be carried out to verify the results of the non-linear
pushover analysis through comparing the pushover analysis results applied on
shear walls with experimental wall results. Also the performance based design
method and force based method will be applied on RC shear wall buildings
with different heights and different reinforcement ratios of the structural
elements using different seismic zones and the results will be compared with
each other in terms of base shear, drift. This comparison is applied also between
the performance based design methods to show the difference between these

methods.
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