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Abstract

Shear walls are major members in tall concrete buildings for resisting lateral loads. Most
failure patterns of shear walls are concrete crushing in compression zone although they are
designed to collapse in tension zone. The behavior of most walls does not achieve the required
ductility because of an additional stain due to lateral forces. Barbell shear wall has two
enlargements and has better ductility than rectangular shear wall. This thesis evaluates the
effect of monotonic lateral loads on shear walls.

A computation analytical finite element model FEM has been applied using ANSYS
program version 16. Various codes provisions are used for comparison with FEM results.
These include the Egyptian Code for Design and Construction of Concrete Structures,
Building Code Requirements for Reinforced Concrete (ACI 318 — 14) and CSA Committee
A23.3. Many parameters considered; enlargement ratio, confining of end region of shear
walls, ratio of vertical loads, increase of the thickness of enlargement and increase of width
of enlargement. It was concluded that for the optimum seismic performance, width of
enlargement should not exceed the length of compression zone, vertical loads ratio should not
exceed 10 % of gross area of shear walls, thickness of enlargement has no effect if it exceeds
(1/10) of the unsupported height and confining of enlargement has an important effect on
strain of compression zone. The results of the FEM and codes provisions are illustrated in
Tables, figures and charts to explain the effect of each parameter on shear wall.



CHAPTER 1: INTRODUCTION

1.1 GENERAL

In the 191 century, high rise concrete buildings appeared. These buildings were most
likely to collapse due to lateral loads. Rectangular shear walls were the first solution used to
resist lateral loads. Rectangular shear wall is the most important element in high - rise
reinforced concrete structures. Recently, many RC shear walls were collapsed and cracked
because of earthquakes, so researchers searched how to improve ductility of shear walls.
Laboratory tests have been done to investigate their behavior. They concluded that the
behavior of shear walls did not achieve the required ductility. Although the design was
considered to be flexural failure not shear failure, most failures pattern of shear walls were
concrete crushing in compression zone. Compression failure occurred due to buckling of
compression zone as a result of an additional compression force. It was proved that many
factors affect the behavior of shear wall such as reinforcement ratio, shape of shear wall,
compressive strength, vertical loads ratio and confinement.

In this thesis, main requirements for improving ductility of shear walls can be
summarized as follows:

1- Concentrating reinforcement in end region
2- Boundary column dimensions

3- Confinement of end region

4- Uniform vertical loads ratio

1.2 RESEARCH OBJECTIVES

The two main objectives of this research are:

1- Investigate the behavior of barbell shear walls subjected to lateral force using finite
element method. The finite element results are compared to those of laboratory tests
from the literature.

2- Study the effect of concentrating reinforcement in end region, boundary columns
dimensions, confinement of boundary column and uniform vertical loads ratio.

1.3 SCOPE OF RESEARCH

Thirty specimens of shear walls subjected to both vertical and lateral loads are modeled
by ANSYS. Six of them were used for verification of finite elements results against available
laboratory results. The rest of specimens were used to study the effect of shear wall shape,
reinforcement concentration in end region, confinement of end region, vertical loads ratio and
boundary column dimension.



