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, . . . , x
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 23 3$ ������� �����
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 ".-31.+ 3..+!.7� �+3'.4&' 3'$ -$41.�".-31.++$1 (2 31 (-$# .- 3'$ ������� ����� ,.#$+�

6'$- 3'$ 31 (-$# -$41.�".-31.++$1 (2 42$# (3 1$"$(5$2 (32 %$$#! "* %1., 3'$  "34 + 2314"341$ ��������
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, . . . , x
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���$� �& �% �%%' �� &��& wg�!� �g (�$+ )�&��! &�� $�!��% "�� � $���%� wg� � $���% �!� ��� � �g�

 0.75.  The spectral intensity So is chosen such that the rms of the ground motion is constant  and has a value

of 0.034 g.  The following performance indexes will to be evaluated and reported.
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(�&#)�� (�� "�)&#��#"(&#  �&� �" - (�� �#""��(�#" +����(' #� (�� "�)&#��#"(&#  �& �&� !#�������

���' $&#��'' �' &�$��(�� )"(� (�� �#"(&# �&�(�&�#" �' '�(�'���� �"� (�� �#"(&# �&&#& �' &��)��� (# �� #+

� '$������� (# �&�"���

��(��!�(���  -� (�� $&#��'' #� ����$&#$���(�"� (�� �#"(&# �&&#& (�&#)�� (�� �!) �(#& "�)0

&� "�(+#&�� ��" �� �$$&#����� �" �����&�"( +�-'� ����#)''� �"� �#���(����� )'�� �" �(�&�(�*�  ##$

�#& �� �) �(�"� (�� �#"(&# '��"� +���� '�(�'���' (�� �#"(&# �&�(�&�#"� ���- ��&'( �#!$)(�� (�� ���#0
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$�,'* &�-*�$ &�,/'*#� �!� �'&,*'$ �*",�*"'& "+ ,!�& ��+�� '& � ,"%���.�*� �� .�$-� '� ,!� +,*-�,-*�$

*�+('&+�� �'/�.�*� +"&�� ,!� *�$"��"$",1 '� ,!� �%-$�,'* (*��"�,�� +,*-�,-*�$ *�+('&+� ��,�*"'*�,�+

/",! �$�(+�� ,"%�� � /�" !, �-&�,"'& "+ �++" &�� ,' ���! (*��"�,�� *�+('&+� .�$-�� �!�/�" !, �-&�,"'&�

��$$�� ,!� 
�������� ����
� �&� ", "+ � ���*��+"& �-&�,"'& '� ,"%��
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�!*�� &�-*'��'&,*'$$�*+ !�.� ���& ��+" &��� �!� &�-*'��'&,*'$$�* � !�+ ���& ��+" &��

/",! � �'&,*'$ �*",�*"'& ��+�� '& ,!� *��-�,"'& '� ,!� (*��"�,�� "&,� *�,�� *�$�,".� �"+($���%�&,+ '�

,!� �"*+, �$''*� ��-*'��'&,*'$$�* � !�+ ���& ��+" &�� /",! � �'&,*'$ �*",�*"'& ��+�� '& ,!� *��-�,"'&
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*�� �%$*(%" ) �$�"  ) ��%)�$ *% # $ # /� X j � ��� $+#�( ��" ,�"+�) %� *�� &�(�#�*�() +)��  $ *�� �%$0
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Controller    A  :    ( Reduction of the first floor relative disablement criterion )

RMS Responses
criteria

   J1     J2     J3      J4     J5 �u

  (volt)
�xp 

  (cm)
�f   

  (kN)

Broadband  (K–T) 0.1871 0.3867 0.0396 0.0416 0.0090 0.7020 0.0927 2.6021

Peak Responses
criteria

   J6     J7     J8      J9     J10  umax

 (volts)
 xpmax 

  (cm)
   fmax

     (kN)

El Centro 0.2743 0.7127 0.0674 0.2540 0.0379 3.9342 0.4345 10.960

Hachinohe 0.3373 0.8460 0.0721 0.1014 0.0238 2.0996 0.2725 6.8805

Controller    B :   ( Reduction of the first floor absolute acceleration criterion )

RMS Responses
criteria

   J1     J2     J3      J4     J5 �u

   (volt)
�xp 

  (cm)
�f   

  (kN)

Broadband (K–T) 0.1541 0.3302 0.0366 0.0346 0.0089 0.6791 0.0856 2.5944

Peak Responses
criteria

     J6     J7     J8     J9     J10  umax

 (volts)
 xpmax 

  (cm)
 fmax

     (kN)

El Centro 0.2384 0.5148 0.0626 0.0804 0.0364 2.9616 0.4035 10.524

Hachinohe 0.3103 0.8052 0.0622 0.0674 0.0279 1.8234 0.2352 8.0771

Controller    C :
          ( Reduction of the first floor absolute acceleration and relative displacement criterion )

RMS Responses
criteria

   J1     J2     J3      J4     J5 �u

  (volt)
�xp 

 (cm)
�f   

   (kN)

Broadband (K–T) 0.1454 0.3121 0.0409 0.0360 0.0087 0.7642 0.0958 2.5207

Peak Responses
Criteria

     J6     J7     J8     J9     J10  umax

 (volts)
 xpmax 

  (cm)
 fmax

     (kN)

El Centro 0.2319 0.5112 0.0519 0.0569 0.0374 2.6844 0.3347 10.810

Hachinohe 0.3011 0.7731 0.0708 0.0708 0.0273 2.1203 0.2677 7.8783

����� �� �$��#�"��� �� �� ����� ����&�! �� "�� �� ��
�!�����	��" ���� !� ������� �� �����
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Peak Responses of the controlled ( neuro–controller  C  ) system 
subjected to El Centro Earthquake with different severe cases of
uncertainties  (assessments of robustness and stability)
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Reduced Order model 
(Control Design Model
12 state space vector)
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