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Symmetric spring Asymmetric spring
Mode maodel maodel
Period Frequency Period Frequency
Sec cyclsec Sec cyc/sec
1 0.109398 91409 0.095394 10.483
11 0.109398 01409 0.077252 12.945
m 0.109398 91409 0.075875 13.18

gb®owo 1. Mbgzol bLobdoMg s 3gMHOMPO

(159056090 IMEYE0)
Symmetric column Asymmetric column
Mode model model
Period Frequency Period Freguency
SeC cyc/sec sec cyc/sec
| 0.145798 68588 0.129471 1.7237
11 0.145798 68588 0119219 83879
I 0.134942 74106 0102046 97995

gb®oo 2. Mbgzol bLobdotMg s 3gHOMPO
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Symmetric column Asymmetric column
maodel model
Mode Period Frequency Period Frequency

sec cye/sec see cycisec

1 2.061709 0.48503 1.753041 0.57044
I 2.032500 0.492 1.740951 0.5744
m 1.66T369 0.59975 1.305998 0.7657
v 0.673251 1.4853 0.567522 1.762
v 0664471 1.505 0.56463 1.7711
Vi 0.549523 1.8198 0.439858 2.2735
VIl 0385166 2.5963 0.32025 31226
VI 0382744 26127 0.309688 3.229]
IX 0321925 3.1063 0.247071 4.0474
X 0.271631 36815 0.215792 4.6341
X1 0264881 3.7753 0.203014 49258
XI1 0232614 4.299 0.16207 6.1702

3gbMowo 3. Hbgzol Lobdomg s 3gHomEo
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Displacement in m
]

0
& -0.0001
-0.0002
Time in sec
Symm etric spring model Asymmetric spring model
Symm etric column model Asymmetric column model
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isplacemeant in m

L3

Time in sec

Koy etriic builing modal

Cigmeme e b gl A ot
Symmetric bul ding modal

3093.5 ©95J300L BsbsHgMo 11 LoOmmwosbo dgbmdobmgol

Time I’ﬂax value ut.'
Type of model . displacement in
in sec m
Symmetric Spring model 2.00 1.02E-04
Asymmetric Spring model 5.70 1 48E-04
Symmetric column model 2.20 1.98E-04
Asymmetric column 4.70 1.61E-04
model
11 Story symmetric 2.70 3.37E-02
building
11 Story asymmetric 2.60 2.903E-02
building

3H6.4 3505503093900l dogl. I60IZbgermds

Type of model Base shear in kN
Symmetric Spring model 7.105
Asymmetric Spring model 6.076
Symmetric column model 10.046

Asymmetric column 10.528
model
11 Story symmetric 159.355
building
11 Story asymmetric 194.267
building
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Abstract

High buildings represent unique structures of architectural, structural
engineering, construction technology, explotation and reliability, and they
symbolize the strength and the technological progress of the country. The
definition of "high-rise building" does not exist at present. This definition had
different meanings at different times and we should assume that it will change
with the growth of the floors in future. On the first international symposium in
1971, it was suggested that the building of a 30-storey or 100 meters height would
be high building. For example, the class of high buildings in Georgia starts from 75
meters. [1;5] The high-rise buildings all over the world are buildings that have the
highest level of liability and reliability. The value of their construction is
significantly expensive than the normal buildings. This is not only from
technological, construction, and other factors, but also a security that are accepted
at all stages of construction and exploitation. During the design of the architecture
should be considered the major bearing structures and engineering systems not as
separate projects, but as an organic part of a common functional scheme of the
building. Designing and construction of high-rise buildings is closely related with
the development of economic and scientific technologies. The level of design of
these types of buildings is high enough for today, but they have essential
peculiarities that distinguish them from designing traditional houses. For example,
the load increases on the bearing constructions and on the foundation of the
building. The height of the building determines the difficulty of engineering
systems and communications. Such kind of buildings has increased requirements

for fire and safety. All this has a substantial effect on the selection of architectural
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and construction solutions, like a natural and technogenic factors, such as seismic,
atmospheric, aerodynamic, vibrating factors. Also, we have to consider the
possibility of emergency, fire, sabotage acts, local damage. In ancient times, all the
high buildings (tower of Babel, the lighthouse of Alexandria, the pyramids in
Egypt, including the Pyramid of the Kheopos, which was considered as the world's
highest structure before the XIX century, the height of it is 137 m.) masonry
constructions are made from stone.

The master's thesis deals with such issues as the seismic report of high-level
buildings, in case of a pile foundation, taking into account the compliance of their
ground, which affects dynamic characteristics of the building (building’s variation
forms, periods), which reflects in seismic forces.

Buildings with an asymmetric distribution of stiffness and strength in plan
undergo coupled lateral and torsional motions during earthquakes. In many
buildings the centre of resistance does not coincide with the centre of mass. By
reducing the distance between the centre of mass and the centre of stiffness,
torsional effects should be minimized. The stiffness characteristics control the
dynamic response of the building structure. The choice of the stiffness
characteristics of structures is an important step in the conceptual design phase.
The good behaviour of the structure can be provided with a well distributed lateral
load resisting system. The inelastic seismic behaviour of asymmetric-plan buildings
is considered by using the histories of base shear and torque (BST). The factors that
determine the seismic response are the strength eccentricity, lateral and torsional
capacity of the system, planwise distribution of stiffness and excitation.

Since Georgia is in a seismically active region the influence of the assymetry on
the sustainability of the building is considered complex in conjuction with seismic
reaction. However, it is noteworthy that the sustainability of the building should
be checked not only for seismic loads, but also for significant attention to wind
loads. The aim of the dissertation is: Theoretical and experimental study of the

resistance caused by asymmetry in multi-storey reinforced concrete frame
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buildings, taking into account both seismic and wind loads. The effect of additional
eccentricity on the loss of stability of structural elements is studied.

The paper discusses the main factors affecting the sustainability of reinforced
concrete structures, based on a wide range of theoretical and experimental studies,
both in the theory of seismic construction and design.

Discusses how sustainability issues are reflected in the current normative material
and Eurocodes.

The effect of additional eccentricity generated during seismic impact on the loss

of stability of reinforced concrete elements is established. Impact of torque caused
by wind impact on an asymmetric building.
The scientific novelty of the topic is: the idea of creating a demfer working on a
twister and a numerical example showing its effect on the twisting moment caused
by the impact of the wind on an asymmetric building. The data obtained are
conditional, and the establishment of this idea in reality will require a lot of work
and many experiments in the future.

The scientific novelty of the topic is the idea of creating a demfar working on a
twist. The numerical example shows the effect of a damper with the impact of the
wind on an asymmetric building at the right moment. The establishment of this
idea in reality needs considerable research and confirmation by numerous

experiments.
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