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Abstract

This research is concerned with the study of the effects of wind and
earthquakes on tall buildings. Tall buildings are buildings in which the
slenderness ratios (heights to the smaller plan dimensions) are large, this makes
such buildings more exposed to the horizontal forces resulting from wind,
earthquakes, water pressure and other similar actions. This research is
concerned with just wind and earthquakes because they have more probability
to occur in Sudan.

Many structural forms are used to resist horizontal forces like frame
systems, shear walls and combined systems.

A study of a building consisting of twenty stories has been done by analyzing
it using the computer program (ETABS9). The analysis was carried out for the
building under three different systems of load, namely (D.L+L.L), wind loads
and earthquakes loads. A comparison has been made between wind and
earthquakes loads as additional loads applied on the building besides its own
loads (D.L+L.L) so as to study the effect of wind and earthquakes loads on tall
building and what to expect when those loads are neglected. These results are
displayed on figures to explain their effect the on buildings. Based on these
results some recommendations have been drawn for the structural engineers to
consider in the design stage of high-rise buildings subject to wind and

earthquakes.
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Chapter Five
Conclusions and Recommendations

5.1 Conclusions:

From this research and the results obtained it can be concluded that:
1- The special provisions required for the design of towers subjected to cyclic
loading were studied by carrying out a comprehensive literature review.
2- Wind and earthquake loads were determined as shown in chapter four.
3- Wind loads calculations were carried out using the British standard
(BS6399).
4- A study of the finite element method to analyze structure under wind and
earthquake loading using a computer program was carried out as shown in
chapter four.
5- The analysis of a specific tall building under cyclic loads was carried out
using the computer program ETABS (9).
6- A comparison of the results of the analysis of the specific building under

own weight, under wind loading, under earthquake loading.



7- A comparison shows that there is a large drift for wind and earthquake loads.
8- There are large alterations in axial loads on columns due to wind and
earthquake loads.
9- Torsional variable moments result on beams from wind and earthquake
loads. There is no remarkable variation in bending moments and shear forces.
10- Studying the P-A analysis which is particularly useful for considering the
effect of gravity loads upon the lateral stiffness of building structures due to
time limitations.

5.2 Recommendations:

For further research in the field of wind and seismic loadings on tall

buildings it is recommended that:

1- The effect of special of foundation related to the tall buildings under cyclic
loading should be considered.

2- Tuned liquid dampers to upgrade the seismic resistance of the structure
should be studied.

3- Special constructions methods of tall buildings subjected to seismic loading
must be considered.
4- More data of earthquake in Sudan should be collected.

5- The P-A analysis which is particularly useful for considering the effect of
gravity loads upon the lateral stiffness of building structures for linear and

nonlinear load displacement relations must be studied.
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