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 الگوريتمبهينه سازي سازه هاي فضاكار گنبدي با استفاده از روشهاي
ژنتيك و شبكه هاي عصبي

�حسن پوراسماعيل� �جواد واثقي اميري

چكيده
مناسـب  روشـهاي  همواره مد نظر مهندسان بوده است، لذا نياز به جـستجوي  هاي فضاكار انند سازهمههاي بزرگ بهينه سازي سازه  

 انتـشار    عـصبي   شـبكه هـاي    برپايه اين نياز در اين تحقيـق از         .به اين هدف در علوم مهندسي احساس ميشود       جهت نيل   وسريع  
 بـه عنـوان يـك    )GA( از الگـوريتم وراثتـي پيـشرفته   نيـز  به عنوان تقريب ساز آناليز و        (CPN) و انتشار متقابل     (BPN)بازگشتي  

سـه تركيـب    وبه دنبال آن نرم افزارهايي  تهيه گرديد كـه شـامل             جستجوگر در بهينه كردن يك سازه فضاكار استفاده شده است         
در مجموع و بر اساس بررسي هاي انجام شده به منظور           . مي باشد   و نرم افزارتحليلگر    الگوريتم وراثتي  ،متفاوت از شبكه هاي عصبي      

. ، تركيب مناسب پيشنهاد شده است سازه اي فضاكاربهينه سازي 

كلمات كليدي
 بازگشتي،شبكه انتشار متقابل،شبكه انتشارشبكه هاي عصبي مصنوعي ژنتيك ،الگوريتم، بهينه سازي

Optimization of Space Structure by using artificial neural
networks and genetic algorithm methods

Javad Vaseghi Amiri, Hassan Pouresmaeil 

Abstract
Optimization of huge space structures considering and appropriate methods has been one of the subjects of concern for 
engineers. To this end, neural networks of back propagation neural networks (BPN) and counter propagation neural 
networks (CPN) have been used as an analysis approximator and advanced genetic algorithm (GA) has been used as a 
searcher in optimization of a space structure. Software programs prepared in this research consist of three different 
combinations of neural networks, genetic algorithm and analyzing software. In general and based on investigations 
carried out the appropriate combination has been recommended in optimization of space producing space structures.
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 )%K�� =%5	O 1���Z: %K0:�(�� >�0�@ 
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 /�� ����� %K0: =�O 8%K��@ )����� (��O�
 )%K�� =%5	O��%� ��0�

1
0�Z� 1<Z
 )B<" >�0�@
Back or Counter propagtion

1 ���� )%K�� =%5	O 1���Z: %K0:

 (��� 1
0�Z� 1<Z
 )B<" )����� (��O�
��0� (�. ���� ����@ =����%�

���� � �M ��0�
 )� ��� �� e��!��
PARENT1 , PARENT2

 �� �0%M /�^��
 G�	!E�Pc

CHILD1 = 
PARENT1
CHILD2 = 
PARENT2

������ %K0:

CHILD1 , CHILD2

 ��O /�^��
 G�	!E� ��

Pm

��O /�^��

1E��F ����� ��`

1,�

1,��%*

�%*

1,�
)=�)�:( '(� >?@0A ��� 2.&$��OGA

��B�8 &$�� '(� !0$� OGC ,OGB,OGA
�" �����%M >�� )� ����� � G�!�# -��� -��,m� ��� a%AN: J � ��

     9O��� �� �" )6���[9]       )	. )# �0" )O0:�=�� �" ���]!��  �  ��K�m�

       ��8�� /�� �� � � 9O�� ��ANSYS   �=�� � ��U G�!�#  )    )� )O0: �� );
      � )&&K�A� J&& ��� �&&�K�m� )&&	. )&&6��� ��&&B�� �0&&O0� (��! ��&&N�

9O�� )� ��0!%� �!�%� $�
?F� P7; =�O�"�<%	�]�[�0" )5O���(

)=�)C:(&$�� '(� >?@0A ��� 2.B�8 OGB,OGC

1,�

�%*

1,�

 ��O /�^��
 G�	!E� ��
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���[ ��O
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��%���0�
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1 ���� $�0Z�

 (��� 8%K��@ )����� (��O�
 (�. ���� ����@ =��

��0���%�1!K��M 9��: 

 � �M ��0�
 )� ��� �� e��!��
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PARENT1 ,PARENT2

 /�^��
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������ �	
 ����

D ���E� 	
�� ���� 	�6F ��:�GH ;
�� D�
	 G3

(<�U��; �g� ���� y �k�B"�� (0g
) � ( �" ���� ����
=��.=�� )!��U���b �%,N: ��0� �@ /���` y � ���� ���A:�F��� .

 ),q7� (�. = ��N� � (��sU��� H ��" ��K�Z� $�Z��� ���"
=�� ��@ � � �� �B" �%%\:� ��: . ���U =�. )� ���� (�.0g


" W%7A:)� ���@�� /�; �. ); �� �)!7��� 1E��F �%\!� y �� . J �
 �B"�� (�� ���U)�(l�� �" ���� . �d� (�.�%\!� �^� � ��

J% �M )���; (���� � �" ��� )!�0%M 1'�
 9dA�cm2�/L )���;�
(4��cm2L/T� )#�"�<%� G�O)� ( ��0� (�M�* )�%�� ���M � �!�

.� 1� ���� �� �I�.

Pz = -3000000.0  N , E=2.1×107  N/cm2 , ρ=7.85×10-3 
kg/cm3

−
allσ =-1.04×104 N/cm2  , +

allσ  = 1.3× 106 N/cm2 , 

δ��^�=4.0 cm

X 

Y 

15

10

5

5
,1
4 8
,2
2

9
,2
5

X1X3

X4X5X8

X7

X2

X6

X 

Z

 !��5)�(: �6F ���� I��/ J��$. D�B G3
�80�K$� OGA OGB OGC ANSYS
A1(cm2) 35.88 35.87 35.12 34.667

A2 15.00 14.34 15.00 14.719
A3 9.55 9.81 10.82 9.8264
A4 2.87 2.77 2.66 3.34
A5 9.02 2.92 2.87 3.58
A6 7.73 7.72 7.74 7.71
A7 1.00 1.00 1.27 1.2

A8 1.00 1.1 1.18 1.0
W 1953.19 1841.509 1881.89 1897.5
NG 72 71 42 -
TC 25΄,8˝ 5΄,12˝ 2΄,1˝ -

�" ���	. ����, TC= �" ���	. ���M �7� ���	"  NG=,   ���
���� �;(Kg)W=

           >�� 1& ���	. ��&�� �&I� �� >�� J �!��OGC     ��� �&� kg

QR/�QQ����� � ˝�΄,k"�� 1�.

D ��� 	�6F ��:�GH ;
�� E� 	
�� ������L
3 G	

1 �g� (�M�* y  )�%�� J!��  �db )� <�U �B" )� �Q/n� �� �!� 
 �B")S ("�� 1� �I� ��0�. . ��0� �@ /���` y � ���� ���A:�F���

 =�� )!��U ���b �%,N: . � (��sU��� H ��" � �K�Z� $�Z���
 ��@ � � �� ��^� �B" �%%\: � ��: ���" )K�7� (�. = ��N�

 =�� .�" W%7A: ���U =�. )� ���� (�.0g
�� .�U J � �� (�� ��
 �B")S ( =�� �" ���� . �%\!� y  )� ���@ �� /�; �. );

)!�0%M 1'�
 9dA� �d� (�. �%\!� �^� � �� =�� )!7��� 1E��F
 �"�<%� G�O)k ( 1� ���� �� �I� ��0� (�M�* )�%�� ���M � �!�

.�.

Pz = -300000.0  N , E=2.1×107  N/cm2 , ρ =7.85*103
kg/cm3
−
allσ =-1.04×104 N/cm2   , +

allσ = 1.3×104  N/cm2    , 

δ��^�=4.5 cm )*�)D : ( #��GH 	�/0@D�	 G3 
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X 

Z

X 

Y 

15.89

12.5

6.941

4
.0

3
.0

7
6

5
4
3

1 2

 !��5)�(: �6F ���� I��/ J��$. ��L 	 G3

�80��K$� OGA OGB OGC ANSYS
A1(cm2) 2.34 2.33 2.07 2.02

A2 1.35 1.18 1.10 1.24
A3 6.78 7.02 7.34 6.59
A4 4.63 4.22 4.02 4.35
A5 1.78 1.44 1.86 1.76
A6 3.31 2.42 3.30 3.85
A7 8.72 8.74 8.81 8.55
W 1827.87 1806.717 1820.55 1797.3

NG 22 37 37 -

TC 1,24΄,8˝ 19́, 11˝ 17΄,7˝ -
�" ���	. ����, TC= �" ���	. ���M �7� ���	"NG=,  ���

���� �;(Kg)W=

  �d* =K�E ��         >�� ���	. ���� �I� �� >�� J �!�� OGC  �� 
���kg��/�QkL ���� � ˝�΄,��"�� 1�.

M�B0�F �N�$.
             P&%;�: � 1!V��� W! �0�K� �����; �� ��@ =�� (�
 � �!� D��� ��
           (�&. ���&� (��&� )&�%�� �6�7� �� 1
0�Z� 1<Z
 (�. )B<" �� �@

1],!���0!%�   =&"�� ��%� �>�� OGC)    � C&%!�[ W! �0&�K� P&%#�:
���A!� ���!�� �<Z
 )�<"(>�� �� ��  OGA) C%!�[ W! �0�K� P%#�:

  a%b� 8%K��@ �(�OGB)        ���&!�� �<Z
 )�<" � C%!�[ W! �0�K� P%#�:
�!�U���(    ���U 1� ���	. �!5 ��  .   1&K���    >�� ��0&�OGB   1&	� 

        )&; ��` ��; (�%U )^%!� =%5F�b �� ��0:         )&; 1��&��. �� >�� J& � 
           >�� )&� =<7&� 1! 8� "�� y`0; ���� ��5��OGA   �� 1&K� ���&� 

               >�� )&� 1& ���	. ��&�� �I� �� ��8� (�. ���� (��� ���]!�� /���.
OGC�0" 1� y �8� ��%7� .

   >�� (�:��OGC         &"�� 1� �@ >�0�@ W! �0�K� �F���  .  )B<&"
CPN�< �A: �� �L1� >�0�@ ���B: K� � �%� �A!7� �@ >�0�@ W! �0�

            &"�� 1&� 1"�0�@ (�. v�� (�. ���� 1U�;��M �� .    /&
 J%&�_	.
       >�� ��0� �� 15db (�%U )^%!�OGB         H<:�&� �@ W! �0&�K� )&� 8%� 

  =�� .  )B<"BPN  ���E   �� nLLL       W! �0�K� � �%� 1� >�0�@ ���B: 
v�� (�. ���� 1U�;��M �� �A!7� �@ 1"�0�@"�� 1	� 1"�0�@ (�. 

               )B<&" �� 1&"�0�@ (�&. v�� (�. ���� 1U�;��M >�!7U )� )!7� �
   -��0� -�.  1� ���]!�� (�5!�           �� 1& ���	. ��&�� �&�� J& � ); �0"

 .� 1� � �8��.
1 ���	. ���� �.�;�  >��OGC)11,2 ′′′(��D�%b  >�� �� 

OGA) 8,52 ′′′(G�m� ��=7���8%�>��OGC)7,71 ′′′(�������
 >��OGA) 8,42,1 ′′′( G�m� ��/�� (�. )B<" �� ���]!�� = 8�� � 

 (�^� 1<Z
-��"�� y%�?;  (��� )�%�� ��.%� ���� u0'� )�.
  1&& ���	. ��&&�� �0�&&%� �&&!U�8� ���&&� ��&&5�� )&&`�. h0&&	^���

>��OGC�OGB�� ��!B �8� W. )�  OGA����%� ���  .

O5�0�
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