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ABSTRACT

Nowadays, due to the increase in requests to build tanks with different
usage (such as water storage or amusement) on the rooftops of the
structures, it is necessary to study their effect on the behavior of the
structures. During the vibration of the structures under the earthquake
excitation, the dissipation of the earthquake energy is provided by the
movement of liquid waves inside the pools, the friction of the liquid with
the walls of the pools, and the viscosity of the fluid. In such cases, control
of the structural behavior is done passively. In passive control systems, it
is important to set the optimal parameters of energy-damping systems to
increase the efficiency of the structure control. In this research, the
behavior of the pool was modeled using the Housner model, and
according to the dimensions of the pool and the depth of the liquid, the
optimal frequency and damping ratio of the control system were
calculated using the pattern search optimization algorithm to reduce the
acceleration response. The execution method of the pool on the roofiops of
the structure is assumed on elastomeric pads. The obtained results
illustrated that the optimal frequency ratio is close to 1 in most cases. As
the liguid depth was considered larger, the sensitivity of the optimal
parameters and the acceleration of the structure increased. By increasing
the depth of the liquid and keeping its ratio to the dimension of the pool
constant in the direction of vibration, the control performance of the pool
was improved. Also, it was observed that in most cases, increasing the
number of stories leads to a decrease in the optimal damping ratio of
elastomeric pads.
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1 Tuned mass dampers

2 Robust

3 Mass ratio

4 Tuned liquid dampers

5 Depth ratio

6 Yu

7 Love

8 Tiat

9 Banerji

10 Ghosh

11 Biswajit

12 Tuned liquid column damper
13 Hybrid mass liquid damper
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14 Housner model

15 Impulsive mass

16 Convective mass

17 Pandey

18 Tuned liquid mass damper
19 Phase deviation

20 Agrawal

21 Wahane
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22 Elastomeric pad mount isolation system
23 Spring mount isolation system
24 Multi-layer rubber isolation system
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