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ABSTRAGT

This thesis deals with the dynamic analysis of multistory
reinforced concrete buildings and aims at finding a simple approach for

evaluating the fundamental period of vibration of such buildings.

A comparative study for previous formulae in different codes and

researches has been presented.

A parametric study is made on multistory- multibay frames with
different properties to investigate the influence of the different
parameters affecting the fundamental period of vibration of such

frames.

Two formulae for the calculation of the fundamental period have
been developed for the cases of frames of uniform properties and of
frames of different member properties, and of different bay lengths .
One of the two formulae are based on calculating the fundamental
period of a unit frame which can be chosen arbitrarily from the different
units of the frame under consideration. The formulae account for the
effect of the frame height, width, members properties and frame mass

on the magnitude of the fundamental period.

A verification study has been conducted on the proposed approach

and formulae using different models with variable properties.
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ABSTRAGT

This thesis deals with the dynamic analysis of multistory
reinforced concrete buildings and aims at finding a simple approach for

evaluating the fundamental period of vibration of such buildings.

A comparative study for previous formulae in different codes and

researches has been presented.

A parametric study is made on multistory- multibay frames with
different properties to investigate the influence of the different
parameters affecting the fundamental period of vibration of such

frames.

Two formulae for the calculation of the fundamental period have
been developed for the cases of frames of uniform properties and of
frames of different member properties, and of different bay lengths .
One of the two formulae are based on calculating the fundamental
period of a unit frame which can be chosen arbitrarily from the different
units of the frame under consideration. The formulae account for the
effect of the frame height, width, members properties and frame mass

on the magnitude of the fundamental period.

A verification study has been conducted on the proposed approach

and formulae using different models with variable properties.
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CHAPTER (1)

LITERATURE REVIEW

1.1 INTRODUCTION

An important fact is that over 300 thousand earthquakes occur
annually all over the world in inhabited or uninhabited regions. Many
of these earthquakes cause a great structural damage and perhaps a life
loss. So it becomes an important role for the structural engineers to
pay more attention to the effect of earthquake on structures and to
know how to carry out a design of earthquake resistant structures. An
important factor in the design process that governs the effect of
earthquakes on structures is the fundamental period of vibration, T.
For its importance this factor must be estimated accurately in order to
avoid a lack of accuracy which may lead to unsafe or uneconomic

design.

1.2 BASIC DEFINITIONS

1.2.1 Dynamic

The term dynamic refers to loads which suddenly change in time,\
with variations in magnitude, direction, and point of application taking
place either jointly or separately. Dynamic loads impart accelerations
to bodies (structural elements or entire structure) on which they are
imposed, thereby giving rise to inertia forces and causing the system to

vibrate [34].
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1.2.2 Inertia Forces

Inertia forces are the products of the constituent masses (or their
moments of inertia) and the acceleration given by the second-order
derivatives of the linear (or angular) displacements with respect to
time [34].

1.2.3 Number of Degrees of Freedom
The number of degrees of freedom is the number of independent
coordinates necessary to specify the configuration or position of a

system at any time [33].

1.2.4 Free Vibration

The free vibration is the vibration experienced by a system, on
which an external force was applied to upset the stable equilibrium of
that system, upon the removal of the disturbing (or exciting) force. It
depends on the system’s properties and the initial conditions (that is,
displacements and velocities) at the instant when the force is removed

[34].

1.2.5 Natural Mode of Vibrations

The name “natural” implies that the modes of these vibrations and
the respective frequencies depend solely on the properties of the
system itself, namely on the magnitude and distribution of its masses

and stiffness and the type of supports [34].

1.2.6 Cyclic Frequency o
The cyclic frequency is the number of cycles of oscillations during

2 7 seconds [4].
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1.2.7 Period of Vibration T
The period of vibration is the time over which the system

undergoes a complete vibration cycle and regains its original state [4].
The reciprocal of the period, defined as the number of vibrations cycles

per second, is called the frequency of vibration.

1.2.8 Elastic Restoring Force

Thé elastic restoring force is the force of elastic reaction in the
system, and it appears when the system is deflected from the static
equilibrium position. This force tends to return the system to the static
equilibrium position. It is directed oppositely to the displacement and
is proportional to the deflection [15].

1.2.9 Damping Force

- The damping force is the force that may cause energy dissipation
to the vibrated system such as the friction between the system and the
surrounding media.  According to the viscous-friction hypothesis\
(Voigt hypothesis) the damping (dissipative) forces accompanying
vibrations are assumed to be proportional to the velocity of vibration

[34].

1.2.10 Partial Mode of Vibration

The partial mode of vibration is one in which a part of the
structure remains stationary whilst the rest vibrates [4]. It occurs when
two of the members meeting at a joint are vibrating so as to apply equal
and opposite dynamic moments at that joint. This naturally results 1n
zero rotation of the joint and any other member framing into that joint

will not vibrate by the vibrating members.
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