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ABSTRACT

Soliman, Khaled Zaky, “A study on pounding of building during
carthquakes”., Unpublished Doctor of philesophy dissertation
Structural Engrg. Dept., Faculty of Engrg., Ain Shams University,
1999.

The purpose of this dissertation is to provide valuable information
to structural engineers, as well as to the Egyptian code committee about
considering the pounding between adjacent buildings during earthquakes,
~in the design process. Therefore, the main objectives of this thesis are:

Developing a formula for estimating the gap element stiffness.
Developing a new spectra analysis to avoid pounding during
earthquakes, 1.e. , to recommend the minimum required gap between
adjacent buildings to preclude pounding.

Investigating the proper method for strengthening the existing
adjacent buildings for mutigating the effect of pounding in future
earthquakes.

Applying the pounding phenomena in treating historical nunarets, as a
new application. The yield surface interaction for the non-reinforced
masonry element is developed. The validity of PC-ANSR program is
exiended to treat the masonry element.

The nonlinear dynamic analysis programs. such as, PC-ANSR &
DRAIN-2DX, statistical program such as, SPSSWIN and few developed
programs are used to conduct this dissertation

The developed formula predicts the gap element stiffness with an
accuracy of about 94% for regular buildings. The estimated gap distance,
from the developed spectra analysis for earthquake pounding, is found in
agreement with the exact solution. To preclude pounding for existing
adjacent buildings, the ratio of their fundamental time periods as well as,
the ratio of their heights should be considered during strengthening them.

The developed method for treating the non-reinforced masonry
element is found in agreement with the BS. 5268 specification. It was also
found that the negligence of the effect of pounding leads to non-
conservative design of the minarets, especially for the parts above the
pounding location.

Key words: Pounding; Earthquakes, Gap element; Impact; Rehability;
Minarets; Strengthening; Stiffness
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