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static pushover analysis in both X and Y direction studies the demand and capacity spectrum. Linear time-history 
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of the building.
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numerous devastating earthquakes. As a result, due to 

the collapse of buildings and severe structural damages 

in densely populated areas, an increased loss of human 
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Our understanding of earthquake mechanisms and 

seismic ground motions is continually advancing.  
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respond to earthquakes continues to enhance. Recent 

studies give more importance to the research and 

development of structural control techniques such 

as passive control system, active control system, 

and semi-active control system giving particular 

importance to the improvement of seismic responses 

of buildings. Passive control systems do not require 
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thus, large amounts of energy dissipate through 

��%���!

� 
����
� �'� (�����%� ����
�� +�'�

� ��� ��
�

lateral resistant system. Energy dissipation action 

in a frame system, such as beam and column in 

a moment-resisting frame produces damage in 

those components. Repair of such damage after an 
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evacuation of the building. By locating energy 
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This enhanced structural system can reduce damage 

to the structures. Energy-induced by the earthquake 

can disperse by adding additional equipment called 
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Among the three structural control systems referred 

in the preceding section, damper system belongs to 

the passive control group. There are various types 

of dampers such as a viscous damper, tuned mass 
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dampers act as a function of displacement. In 

Bangladesh, the practice of application of energy 
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still at an early stage. This paper intends to focus on 

the advantages of nonlinear mass damping devices. 

Nonlinear time history analysis is of paramount 

importance for seismic analysis and performance 

study. This research paper presents the nonlinear time 

history analysis of thirty story steel building frame 
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Altadena, Corralit earthquake acceleration signals. 
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enhancing the seismic performance of a building. 

Current investigation supports the conclusion 

by proving the contribution of the damper in the 

reduction of the story displacement, base shear, and 
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of the structure.

2.0 METHODOLOGY
The study focuses on the seismic behavior of a 
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various aspects of damper enhanced structures 

including linear and nonlinear Static and linear and 
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as story displacements, joint acceleration, and base 

shear. 
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X direction and eight bay in Y direction [Figs. 1, 
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The current study employs the seismic behavior of 

the structure assuming that the seismic response is 
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each other.

Fig 2: Elevation of model
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seismic performance of the structure.  This paper 

presents nonlinear time history analysis of the 

structure using ETABS 2015, a nonlinear FE based 
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3.0  RESULT AND DISCUSSION
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in the form of the period, moment, and shear value 

for EQY and WINDY of building frames, base shear 
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3.1  Mode Numbers with Period
For modal analysis, the natural period of the building 
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friction spring damper display more or less the same 

natural period of the building. The reasoning is that 

as the mass of the building increases, the period also 
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Table 2 represents the increment of the period for 
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Table 2: Increment of building period

Modal

number

Time period

(sec)

Without 

damper

Time period(sec)

Exponential 

damper

Time period

(sec)

Bilinear 

damper

Period (sec)

Friction damper

1 4.321 4.949 4.949 4.947

2 3.784 3.806 3.806 3.806

3 3.126 3.525 3.525 3.523

4 1.394 1.526 1.526 1.523

5 1.234 1.239 1.239 1.239

6 1.029 1.126 1.126 1.124

7 0.754 0.805 0.805 0.805

8 0.694 0.696 0.696 0.696

9 0.597 0.636 0.636 0.634

10 0.523 0.549 0.549 0.547

11 0.421 0.521 0.521 0.521

12 0.415 0.486 0.486 0.486

13 0.324 0.44 0.44 0.439

14 0.309 0.409 0.409 0.413

15 0.261 0.36 0.36 0.37

16 0.238 0.336 0.336 0.337

17 0.218 0.309 0.309 0.311

18 0.187 0.276 0.276 0.28

19 0.164 0.27 0.27 0.26

20 0.146 0.229 0.229 0.224

21 0.129 0.194 0.194 0.191

22 0.109 0.16 0.16 0.158

23 0.087 0.124 0.124 0.123

24 0.066 0.087 0.087 0.086

25 0.034 0.038 0.038 0.037

3.2   Moment and Shear Value
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frames increase if dampers locate on the involved 

frames. Thus, this study only investigates elevation 
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performing linear dynamic analysis. 
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3.3  Time History Analysis of Building Frame
ETABS is an FE-based structural design and analysis 
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under both linear and nonlinear time history analysis.

3.4  Residual Drift
Residual drift is very threatening for a building as 

it is the permanent deformations that remain after 

the earthquake. Installation of dampers at the top 

portion of the building can successfully reduce the 
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time history analysis like Corralit and Altadena 
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history analysis by installing dampers. 
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3.5    Maximum Base Shear or Force
Base shear is another important parameter in deriving 

the response of the frame against earthquake. Base 
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dampers from the  frame having no damper.

3.6   Maximum Joint Acceleration 
������ �%%
�
'������ �+� \�� ���'$� ��

�� +'��
� ��'*%�*'
�



%'
��
�� /�
�� ��
� 
��(
'� ��%��
�� ��� ��(� ��'

�

7��'�� +�'� ���� ��'

�
�'��4*��
� �%%
�
'��'����

namely, EQ S_Monica2, EQ Altadena, and EQ 

Corralit load. Table 6 represents the reduction of 
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that the installation of mass dampers decreases the 

joint acceleration for EQ S_Monica2, Altadena and 

Corralit.
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Fig 10: Difference in joint acceleration for S-monica2 applying different dampers
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3.7   Maximum Joint Displacement 
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interesting result is observed. For EQ S_Monica2, 

joint displacement is increased but for Altadena and 

Corralit EQ, joint displacement is decreased. This is 
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11 represents joint displacement only for Corralit EQ. 

Other time history analysis can also be compared.

3.8   Hysteresis Loop
Energy dissipated by three types of dampers 

highlights in the graphs provided on the structure. 
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also be perceived.

Fig 11: Difference in joint displacement for Corralit applying different dampers 
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Fig 12: Hysteresis loop for S-Monica2 applying bilinear damper
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4.0   CONCLUSION
From the overall discussion and analyses of the 

study, it can be concluded that:

1. Seismic performance of a building can be improved 
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absorbs and dissipate energy during an earthquake.
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the deployment of the damper.
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reduces.
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requires less ductility to resist same earthquake 
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loads.

5. Seismic performance can be improved as the 

modal period increases beyond the typical site period 

of the structure by installing dampers.

References 
[1] Balakrishna G.S, J. Jacob, “Seismic Analysis of Building Using 

&/�� &$(
�� �+� `����	
� ��
'�$� �����(������ �
	�%
���� KJ;�� ��*'����

�+�>
%����%�����
�?�	��������

'�����KJ;���>?����
�K;;Z����[��

������(�K;;Z���\���\\����``��\��"

��^� ����� ���� �'�� ;��:����'��:�� �*������ �������� �Z���� ���
�'� ���
�

history analysis of tall structure for a seismic load using a damper,” 

K��
'�����������*'�����+�;%�
���Q%���
��
�
�'%��`*)��%�����������*�
�

���K��*
����K;;Z���<��\�<\��:('��������

�\^���(
!�K�����>���*��*'�������Z�9�
�9
'�����\������
'�$�
����(������

�+� �� +'�%����� 
��(
'��� ��*'���� �+� ;�*�
� ��
� ��)'������� �[�� �������

<\"�<����J%��)
'����\��

��^�̀ *'������
����;
����%��	��*��������
��
�'�Q��J+�:�>��
���='��
�

Building With Viscous Dampers, Professor of Civil Engineering, 

California State University at Los Angeles, California

�<^�����;�;����������>
%����%�����)'���������<���

�������K;�Z�"[��

���\�������"�\�����
��;�'

����((
'�;�

�
���	
'��`'
���%
������

��^�;��*������������:��������?��
���
�>�� K�$��� ����\��� K�('�	

�

Seismic Response of RC Frame Structures by Using Fluid Viscous 

���(
'���`���������������:((���;%�����*�$����\��������\���(��������

[7] Saiful Islam A.B.M., M. Jameel, Md. A. Uddin, M. Zamin Jumaat 

�������� �?��(
�
��� �*��
���� ��
	������ +�'� K�%�'(�'������ ���
�

Isolation in Aseismic Structure,” presented at International Conference 

on Advances Science and Contemporary Engineering, ICASCE 2012. 

��^� &���*'� ��>� ��
� �̀��� `�%�(�'� �������� �;
����%� :���$���� �+�

>*������'�

��*��
����/����&>���&*�

�>�������(
'����K��
'���������

��*'���� �+� �����

'���� �
�
�'%�� ��
�:((��%������� �K���:�������� ���

K;;Z�������"�����K��*
����((��\�"�\���

�"^����3����������?��K(
���>��?��?����������*���
�>��&�(�����������

��3
%���+����%�*�����(�����
	�%
�������
��
�(���
��+�;
����%���$�

Isolated Structures,” Published online in Wiley Online Library, 

�JK���������
4
�����\�������

���^�����������=�����
��������������������"���;
����%���
'�$������(������

�+�K�
�����%�;�'*%�*'
��/����>*���(�
�&*�

�>�������(
'�����*'�����+�

�����

'����>
%����%����\<�������<��[<�

�3
%��	
�
����+����(
'����������%��������������&��!����&�)���*� and Khondaker Sakil Ahmed


