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Using Genetic Algorithm (GA) for Optimal Design of Active Mass Damper 
(AMD) for Nonlinear Steel Structures  

M. Mohebbi, K. Shakeri  

ABSTRACT  
Since the application of structural control systems on nonlinear structures has been limited hence, in this paper 
designing active mass damper(AMD) for improving the seismic response of nonlinear frames has been 
studied.To this end, an eight-story steel  frame with bilinear hysteretic behavior has been subjected to white 
noise excitation and AMD system has been designed by using the nonlinear instantaneous optimal control 
algorithm.For optimization of control system to minimize the maximum drift of structure, consequently the 
internal forces of the structural elements  when a limited capacity has been considered for actuator,distributed 
genetic algorithm(DGA) has been applied. Also some practical limitations such as actuator capacity and AMD 
stroke length have been considered in design processes.The results of numerical simulations show the 
effectiveness of the proposed method in designing optimal AMDs for nonlinear frames. Also comparing the 
performane of AMD sysyem with that of passive mass damper(TMD) and active tendon control(ATC) shows 
that the AMD has been more effective in reducing the seismic response of nonlinear frames. 
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��� ��
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1�0)5:(  ���� �H9  �H �5 Q��� '��U; � ��� �][C��;

� ��S  $'�"
 � ��0 $'�"
  ��'(a) $�� ��H@; (b)  ��H@

7��; (c) 7-� ��H@  

 �� #1- +3)�# ��*� 
��F$ �G0(���   �
��� ���� +3�)

 t�, 
� u=�P� ��4���, �� � 6 �
��� � � @).cm   
 "<3-  � @) �
���  � 6 �
���

TMD AMD ATC

1 4/75 4/35 2/64 3/32

2 3/52 3/22 2/42 2/56

3 2/47 2/96 2/23 2/31

4 2/21 2/37 2/1 1/95

5 1/78 2/08 1/78 1/61

6 1/46 1/7 1/33 1/26

7 1/12 1/22 0/96 0/95

8 0/65 0/7 0/62 0/53

TMD AMD/ –– 51/73 140/23 ––
 

  

 �� #2 -+3)�# ��*� 
��F$ �G0(���   �
��� ����

t�, 
� u=�P� ��4���, �� � 6 �
��� � � @)cm .  
 "<3-  � @) �
���  � 6 �
���

TMD AMD ATC

1 4/75 4/35 2/64 3/32

2 8/23 6/98 5/04 5/73

3 10/56 9/19 7/25 7/81

4 12/59 11/46 9/15 9/51

5 14/31 13/53 10/75 10/93

6 15/71 15/16 11/97 12/06

7 16/75 16/31 12/81 12/85

8 17/25 16/93 13/28 13/32

TMD AMD/ –– 60/31 143 ––  
 �� #3- ��6 �G0(��� Rx� 8      � � x@) �
x��� ���x�

t�, 
� u=�P� ��4���, �� � 6 �
���2  cm/s.  
 "<3-  � @) �
���  � 6 �
���

TMD AMD ATC

1 573/1 577/8 538/8 651/9

2 724/2 777 662/1 677/4

3 815/7 869/2 722/5 750/5

4 851/9 871/8 778/3 814/6

5 859/8 777/1 805/1 847

6 908/6 844/2 857/6 903/3

7 911/6 831/7 828/7 875/1

8 951/2 994/3 848/8 889/8

TMD AMD/ –– –– –– ––   
 �� #4-  RMS  +3)�# ��*� 
��F$     �
x��� ���x� +3�)

 u=�P� ��4���, �� � 6 �
��� � � @)
�t�, cm .  
 "<3-  � @) �
���  � 6 �
���

TMD AMD ATC

1 1/55 1/52 0/86 1/01

2 1/1 1/18 0/82 0/86

3 0/96 1/07 0/76 0/79

4 0/85 0/94 0/68 0/71

5 0/72 0/81 0/58 0/6

6 0/58 0/64 0/47 0/47

7 0/41 0/46 0/34 0/34

8 0/22 0/26 0/19 0/18

TMD AMD/ –– 20/91 45/98 ––  
��	 # �� � 6 "S	�	 T0��) +��
�)1 ( �$)4 (  �� +� ��@)

"� ��  �	 ���>��	AMD��*� 
��F$ �G0(���1  1+3�) +3)�#
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Ymax=3/32   cm     ,     umax=250  kN  
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