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SUMMARY

Research in the field of earthquake phenomenon is currently gaining an
increasing interest to obtain a full understanding of its aspects, and develop
a structural design code for minimizing earthquakes risks. The risks of
carthquake can have a wide spectrum of casualties including damage of
structures such as dams, nuclear reactors, factories, etc., which result in a
great negative social and economical impact on any nation encountering the

unfortunate mishap of being hit by an earthquake.

This thesis presents an analysis of the dynamic behavior of structures under
the effect of vibrations due to earthquakes. The objectives of the presented

research are categorized as follows:

predicting earthquake excitation "intensity and magnitude”.

. suggesting preventive precautions for structures. before facing unexpected

casualties of an earthquake.

. developing a technique for reducing the vibration impact of structures due

to earthquakes by providing proper isolation of the structure.

-

. providing computer models of different structures to studv the effect of

different parameters in controlling structure vibration.

The results showed that the existence of the active mass damper reduced the

maximum displacements of the floors significantly. Reductions reaching 70%

of the originai floor displacements.
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The effect of the position of the active mass damper on the displacement
reduction 1s relatively small. The difference in resuits between the cases where
the active mass damper was placed at various levels was found to be relativelv
small. However, the minimum displacement results were obtained when the

active mass damper was placed in the middle floor.

The results of analysis showed that the stiffness and damping coefficients of
the active mass damper were significant parémeters affecting 1ts efficiency in
reducing floor displacements. Increase of the damping coefficient of the
dampér was found to increase its efficiency and reduce floor displacements
while increase of the damper's stiffness was found to have a contrary effect,

where floor displacements were increased.

It can therefore be concluded from the study that the active mass damper 1s
highlv efficient reducing floor displacements and consequently stresses in the
‘building's structural elements. Based on the findings of this study. the best
position for the active mass damper is the top floor because of its efficiency in
reducing earthquake effect on the bulding, and in order not to occupy useful
space in the building in addition to the ease of its maintenance. The research
pointed out to the importance of studying vibration problems due to earthquake

to maintain structural safety and limit the economical loss.
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NOMENCLATURE
Symbol  Units | Definition
E Ergs The Force of Vibration ac;cording to Richter gauge.
M Richter Gauge Ranges between 0 - 8.9.
P Primary Wave of Earthquake.
S Secondary Wave of Earthquake.
g m/sec2 v Acéeleration due to gravity
Xp Relative displacement |
Py Probability
- X-axis
Y-axis
My Bending moment about y-axis
My Bending moment about x-axis‘
L Longitudinal direction
" Uyg - Downstream
u _ m Lateral displacement of foundation
Ko  N/m Stiffness of foundation in the lateral direction
l_<0 N.m/rad Stiffness of foundation in the rotatioﬁ direction
Ky N./m Stiffness of first floor in the lateral direction
'El N.m/rad Stiffness of first floor in the rotation direction
Kn N./m Stiffness of the floor n in the lateral direction
En - N.m/rad Stiffness of the floor n in the rotation direction
Co N.m1.sec Damping of foundation in the lateral direction
o N.m- 1 .sec./rad Damping of foundation in the rotation direction
Cq N.m-Lsec Damping of first floor in the lateral direction
c1 N.m-1 sec./rad Damping of first floor in the rotation direction
Cy N..ml.sec Damping of second floor

h m. ~ Height of floor



