
Civilejra.ir 

 مرجع مهندسی عمران

 آرشیوی جامع مهندسی عمران

 

 کانال تلگرام ما  :

civilejra@ 



٢

��� ����    :

����� ���� ���� ��ETABS ������ ���� �� �!� �� ��" �# File � Help��$�� ��%&  .���(�� #�� )� �� *+,  -!�.,�� 

 /��� ���� -0�# -!0 1�2�3ETABS���� 1��%� �#  . /(�)4 5��$"� #6 ���� ��File   7�.�)&New Model)   ��)."

  �.2�� ��.� 92 �2 �2�� *2�& 92 6�:2� (  �.� �!� <�.=$�� �# .   >).:�3 ?#�@.�2� #6New Model Initialization  ��." 

 �A ����B .                 ).�B �.2 �"�2 ��C$�� �2�� *2�& �" )D26 *2�& 92 �� ��E)& F�3 � G2#�%� �����B �� �2H -0� >�A >��0)3 �� .

*��A ��E)& F�3 � ����2#�%� 12�:

� I�#�JK#�" ���$L�( IM4�C� ?�@=N� IOL�@� �" P�")� ?�@=N�) M"��� � �#�JK#�" ?�+���)� �-0� .

-0� >�A ���" F�3 ��2QK �0 ���0 12� �" R0�3 #6:Choose.edb - Default.edb – No 

     �!�6 ��# 9��� �"Choose.edb         *2�& 92 �� ��E)& F�3 � G2#�%�      ST� >��=L6 U�� �"Ali.edb        ��.C$�� )"#�.� ��.� �" 

���"�2 . �!�6 12� ��# 9��� �" >):�3Open �# *2�& U�� � >�A ��" 6)� ����B ���0 )"#�� �� .

     �!�6 ��# 9��� �"Default.edb       �� ��.E)& F�.3 � G2#�%�     U�.� �." ��2�.&Default.edb     �.���)" V@.� )��.� #6 �.� 

      �"�2 �� ��C$�� �2�� *2�& �" 6#�6#�), .  �.���)" �� �)��� #6 W)& F�3 *2�& �2�" 12�)"��"ETABS 6#�6 #�)., 7H #6     *.2�& �

ETABS.EXE 7H #6 6�A >6�6 #�), >�A V@� .

 -!�, �� )$��0H -!�, 12� �� >6��$0�Choose�A�" ��  .�A�" �!� G2)%� �" ����� )D26 �)2� .

  �!�6 ��# 9���No ?�XS4� �� 6�A �� YX�" , ��E)& F�3  ��2�& [�� �� G2#�%� ��"��� ��C$�� �2�� ��� �"  \�6�.:� � 

�!� �2�"5 ���A G2)%� ?����@B  .

)K�%"�       ���� ���� �" 6�#� �� ETABS   ��.�� �� File  7�.�)& Open       6#����$.0� U).& ?#�.� 1.2� #6 �.� �!� <�.=$�� �# 

 �A ����B >6�NK,�� �!� <�=$�� �2� >6)� >)�B] U��%� U�� �" *+, �� �� �# �� �A�3 ������ �� .
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������ �� �N2�)2� �+%� #6 �2 �� �!� 9��� *2�& U�� ��# �2 File NameU�� �� �!� ^2�� �# *2�&  . ����)"ETABS #�4 �" 

   ����3 9�������EDB     *2�& U�!� ����3 �� �#  5�� ETABS                �.!�6 ��# �.2�!� �.� �&�.E� *.2�& U�.� �" �A�" �� Open

�� �!� 9��� .���6 ���6� �� ��$�� >6��H 7���� .

 �!�6 ��#Default.edb >):�3 �� New Model& F�3 ��� �� �� �� �!� 9���      >6��$.0� �.2�� ��.� _�).A ��)" W)

�� �!� . >):�3 ?#�@�2� #6Building Plan System�A ����B >6�NK  .

�A�" �� �� >��0 G2#�%� �� �#���" *��A >):�3 12�.�� �!� G2)%� >��0 ��)" �# �`+A 7S3 ��$"�:

Uniform Grid Spacing

 ���%� �" >):�3 �� -!�, 12� #6 1$A�JK -�SX6#�6 �$B���`2 �`+A P�aB )b� 6#�� ��� �� -0� 7H .

Plan: 
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 -�� #6 �� 7�$0 6��%�xcNumber Lines in x Direction

 -�� #6 �� 7�$0 6��%� y�Number Lines in y Direction 

��& #��� 6��$�� #6 �� 7�$0 *�x�ddSpacing in x Direction 

��� #6 �� 7�$0 *���& #ycddSpacing in y Direction 

      �(�� e��L �� �� -A�6 ���� �2�",   G�4 �/%�0    #��$B� #6 ���(�� �� #�),>6�6�A  �� >�"�2�"�N� �+%� #6 V0��� #�4 /2

units6�A <�=$�� -!�, )� #6  .

 �" U��,� >���� ����� *���& #6 ���`� f���)&save�� �!� *2�&  .

 ��2QK �2�" �`+A gS�� ��)" �A�+� 7��`2 ����$0 1�" *���& )K�Custom Grid Spacing     1.2� �.� 6).� #��.$�SX �# 

 -�SX hJ( YX�" #��Uniform Grid Spacing 6�A ��  .

 �%"$�SX �� -!�, 12� 76)� #��<�=$�� �"Grid LabelsI >):�3Grid Labeling Option ��"6�A ��.

>):�3 12� #6 -�� #6 ����$0 �����H �#�JD��� x � y�� ���0  �i ?#�� 12� �" 6�A  �`+A P�aB �" P�")� ���+�j)"

   �2�!� �� �#�JD��� �#   �   �H V�( )"�k          �.2 6).�K ?#�� -0�# -!0 �� ��2#�JD��� 12� ��$�� *2�� ��      )." �.� ^.j -!.0 

 #��� P�aB -0� ����$� �k�H l�0�x #��� P�aB � -0�# �" ^j �� ����D�� ��+�L� h�)( �"  y    �� 6��.X� l�.0� )." 

1�2�3 �" m�"�� �" #��� >�A 1��%� W)& F�3 ?.
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X Grid           beginning x ID 

Label left to Right       

Y grid              beginning y ID

Label bottom to top   

 �!�6 #���Grid Labels1n2HEdit Grid  9��� �" �A�" �� �`+A P�aB 1�" *���& G2)%� �" P�")� �� 6#�6 #�), 

 �� >#���� >):�3 �!�6 12� ��# 76)�Define Grid Data�A ����B >6�NK .

 -!�, #6 ���(�� >):�3 )� ���$"� #6 6�N� f���)&Unit���A G2)%� .

o�& >):�3 -0�# -!0 #6 )2�   -!�., Units  F.�&Display Grids       �.�2QK �6 *��.A �.� �.A�" �.� Ordinates � 

Spacing ���H gS�� Q�� � �� ����6 *���& 1��%� � G2)%� -�� �i -0� �A�" /� .

A

1
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Ordinates :           ���A �� >��:�0 ��+� �" -+�� p�a� #�4 �" �`+A P�aB *���& .          ��� #�.�� ��)." m�." *`.A ��T� #6 ��%2

  6�X�dd    #��� �    6�X U�6�dd  6�X U�0 #��� � q
�d  -.�� #6 � >6�6#�), �# y  #�.�� ��)." ���   6�.X cdd  U�6 #�.�� I

 6�X��d U�0 #��� qq�d���6 �� #�), �# .� -!�, #6 �# 6��X� ?�)��rOrdinates #6    -!�., �6 ).�X Grid Data

�Y Grid Data���6 U�:�� >):�3 12� .

  -!�.., #6 )..K�Display Grids  ��..� �.." Ordinates -!�.., Spacing   -!�.., #6 -..0� �&�..� �..��� ��..%& �# 

Ordinates     ���� s#6 �# ��#��� 1�" *���& .       �# *���& 12� *+, �� )K�  ?#�@"Ordinates    I��A�" >6�6    �."    76).� ��.%&

-!�, 12�,6�6 ����B �# �`+A P�aB 1�" *���& � >6)� )��r� 6��X�  .

     �� >#��.�� >).:�3 -.0�# -!.0 #6Building Plan Grid System !�., -Story Dimensions 6#�6 #�).,   �.� 

 �# ?�C+4 1�" *���& � ?�C+4 6��%� *��A ?�C+4 �" P�")� ?�XS4���� �� G2)%� .

6��%�?�C+4 tNumber Of Stories  

^�� ?�C+4 _���#�t
dTypical Story Height 

 -0� 1`!� �� ��� �C+4 _���#�u���#�3
�dBottom Story Height   

�A�" ?���$� ?�C+4 )2�0 �" � >6�" �#�:� �2.

  # �.����=" ).K�       -!�., #6 �.��6 U�.:�� F2�).2� o�.& ?����@.B ��Custom Story Data   � >6).� 9.��� �6 .! �

Edit Story Data >):�3 �� �!� 9��� �# Story Data�A ����B ��"  .
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 -!�, #6 �� >#���� >):�3 12� #6Height �� 1��%� �# ?�C+4 _���#� ��2�!� .

 -!�, #6Master Story���� �� v=N� ���6 ?�C+4 �" �����B �� �� �# �2��$+��  . \ST.�  �.2 U�.!�     ?�@.=N� �.B)" 

?���$� U�0 �C+4 � w� *T� U�6 � ��� �C+4.)� U�6 � ��� �C+4 #�"-0� ?���$� U�0 �C+4 #�" � w� *T(

 #6Similar To G2)%� ��$�� �"�N� )�x � �"�N� �� ���C+4 66)K /�:

qStory � 
Story  )b� �� ?�@=N���$�� w� ��+A   :       ��T�

t Story -0� *C$�� � -��� 7H �" ��+A 

 �C+4q �C+4 ��+A 
 #6 ��%2 -0� Similar To �C+4 ��)" q
Storyw��� �� �#  .

� �� -�� #6 �`+A 92 ��� g)4 yC& �:�2x  � y-0� >�A v=N� .$0 I��)�� w����B �� 7���� ��#��26 � �� G� I�� 7�

   Q�� �#  ��   ���H �"  5�Q��     w� �!� �&�E� w� �K �� �� >��0 .        \��%" �� ��A�" �� ��� ��)" _�)A P�C� z�Q�� 12��H #6 ���)��r�  �.�

6�6 w����B .

 >):�3 �" �# #��Building Plan Grid System���6 ���6� .

 �C+4
 92  �C+4Master-0�  .yes9�� �# w��� �� .
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 -!�, �� #�� _�)A ��)"Add Structural Objects�    U).& ��# )." >):�3 12Grid Only     P�.aB �.� �.� �!� 9.��� 

  ���A <�=$�� �`+A .    )D26 ���$!�, #6           �.��� {|.0 �� �!� <�=$�� �# �)D26 �� >��0 )���X �`+A P�aB )" >�SXOK �# 

 ���6 #�N& .   ���� ����ETABS  6�A �� 7�2�!�    -.0� >6).`� ��.�3 }�@$B� 7H �" ��~X �� �� �`+A �"  .�K #6 .A� 5 

3�# -!0 1�2����� -05 6#�6 #�), -!�, �0 F2�!�  .

  1�L��  -0�# -!0 ��           �.A�" >�.A w�.b�� �!.A ��.DL� �." �.2�" >#��!� �� -0� �� �(�� �" P�")�     �.� 7H U�.0 -!�., #6 � 

 �"One Story6#�6 6��� -!�, �0 -0� >�A v=N� W)& F�3 ?#�� �"  .

 �C+4 92 #6 >�A U�:�� *!X)�#�� �C+4 (                  6)2J3 �� U�:��One Story   

   6)�K �� ?#�� ?�C+4 U�!� #6 >�A U�:�� *!X All Stories

6)�K �� ?#�� �#�� �C+4 �"�N� ?�C+4 #6 >�A U�:�� *!X  Similar Story   

 -!�,GLOBAL� 6#�6 #�), ���(�� #��� #6 �� ���� �" P�")5 7��� �� �� -0� ?�@$=�     -!�., 1.2� �.!i �." 

 ?�@$=� ���� #6 �# �DL�Local-A�6 Q�� ,�A�" �� ����$0� �2 1�#�� ?#�@" ����� �� ?�@$=� 12� .

\ST�       7H ���� -!�, �� ���!$B�0 ,         1.2� �.A�" *`.A �.0� .,l� �#        ?�@.$=� >�D$.06 �." 

 �� ����$0�Localw��� �� G2)%�  .

�a��!� >):�3 W)& F�3 ����" �� �� #ETABS��6 �� 7�N� �# >��0 �� )2�@� �6  . )2�@�

  �2 m�" �C+4 �� 7S3 ��!� ^j -!0Roof      ��.%" �.0 �2�.!� -.0�# -!�., >):�3 #6 ���6 �� 7�N� �#  �� 7�!$B�.0  >�.26 

 6�A �� .     @� 92 yC& 7��� 92 #6    �A�" ��%& ����� �� )2� . 7��� ��    � 9��� ���0� �"          7��.�X #��� �� �� �aC� )� ��# 76)

 76)� 9��� ���0�" �2 >6�!� ��%& �# 7H ��%& �# 7H >):�3 ��#6�!�.
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�!�6 ��# �2m�" #�Q"� #��� ��#5 Move Down in List\�"���$��� �!� 9���  �."H P�aB �� �� �!� �� >���N�

 ��#��� #�), ?�C+4 G�$=� ��)6)�K .   �.��� <�.=$�� �"Move Up In List        U�.:�� {.`X )." ?#�.� �." *.(�)� 1.2� 

��6)�K .

 ��.�� �� 7��� �� �6�!X -�� #6 �"H P�aB 76�6 -�)( ��)"View 5 �.�2QKSet Elevation View  <�.=$�� �# 

>):�3 �� 6�!�Set Elevation View 6�A ��"  .
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   6�..X >)..:�3 1..2� #6q   �..��� � >6)..� <�..=$�� �# OK �3 �..� �..��Q" �#      �..!�6 ��# �..����� �..� �..2 6�..A �$�.." >)..:                          5 

Set Elevation View    *.!X 1.2� �." 6�!� >���N� �# o�& >):�3 � >6)� 9��� � m�" #�Q"� #��� ��    y.B 6��.$�� #6

�#���q�� >6�6 7�N� 6�A .

 �.!�6 ��# 76)� 9��� �"5 Perspective Toggle   �." #�Q."� #��.� ��  m2     �.0 ��.!� 1�." -.L�( �"   ��.!� � ��.%

�# ��%" �67��� /� 6�!� >���N�  .

 ��)" -NK)" �!�6 ��# >��0 ���� -L�( �"Set Defauit 3D view �� �!� 9���  )��%2 �0 ��!� �" -NK��" (

 �!�6 �� ��%& >):�3 )2�@� 76�6 -�)( ��)"Pan2�!�KQ" ��)" �   �.!�6 �� �Restore Full View  >6��$.0� 

�� �!� .

 �!�6 �6 �� 7��� �� *2�& ���� �� >6��$0� ��� �" �   -!�., ��)" Open  � New Model  6�.!� >6��$.0�  .  �6 �."

  ����Redo   � Undo   �    ��.�� #6 ��2QK �6 12� �� ���6)K)" �%" �2 *+, �" 7��� �� �# >�A U�:�� �������!X Edit

�� Q����A�" .

-�)( �" >):�3 �� -!�, )� ��# #���A ����B ��, ���� 1�2�3 #6 6#�6 #�), 7H ��# )" l��� �� �� �aC� ?�@$=� � .

  �:�2� ��    w.2� �.$B�6)3 w�.�6 U�.:�� �# �(�)4 7H z�~X� �&)%� �" w2#�6 ����� �� �`+A 92 6�:2� �" .     �.���� �.&)%� �." ��.(

��w2��6)3.
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$%��Edit: 

)BH ����B��" -��     7��)& 12Edit: Redo, Undo

 7���+�j � �aC� 92 �� )@�X 92 �2 _�E�� 92 7�2)" -��    )D26 �aC� #6Edit: Cut, Paste

@�X �2 _�E�� 92 76)� �|� -��               )D26 �� �aC� #6 7H 76�6 #�), � �aC� 92 �� )Edit: Copy, Paste

              \S+., �.��� >6��$.0� �# ����� ��� ��2QK �� �`2 ��$0��B �� #�� �� ��()� )� #6 ���`� f���)&  >).:�3 #6  5    �.2 �~.X ��.%&

   -0� #�), �� �2���~X  ���� #�� ���H �", <�=$�� �� �!� . <�=$�� _����\��%"�A ����B )�]  .\S%&    7��N.� � 76).� 9.��� �" 

l������6 U�:�� �# <�=$�� 12� ������ ��  .

  ��&�%' �()%�)���+�(:Edit  Replicate

       \S+, �� � �~X� 6�A �� YX�" ��2QK 12�        6�A #��6�B ��L�� )D26 ����� #6 �2� >6)� G2)%�  .QK 12� <�=$�� �"   >).:�3 �.�2

Replicate�A ����B >6�NK  .

 *��A >):�3 12�c �!�6 Story) ���C+4(�Mirror)�� ��� H(�Radial)�X�%A (�Linear) �aB (�A�" �� .

            ����& �`2#�a" ���� w0# ��+, yB ����� yB ��j�����B �� ��T� #�4 �" 5   P�aB 12�      -.�� #6 �.�+, y.B ��x  )."�)" 


dd �-�� #6y )"�)"  tdd�A�" ��  . >):�3 #6Replicate -!�, #6 linear Idx  )"�)" �# 
dd � dy )"�)" �# tdd ^2�� 

���� 1�%� Q�� �# ��L�� 6��%� � ����.
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 -!�, 6�A ��3 /�$� )@�X �����B /� )K�Delete Original���Q" ��� �#.

Radial :6)�K �� ?#�� �X�%A ?#�� �" #��6�B ��L�� .

K�  � ��# )2     >):�3 �� �!�6 1Replicate  �� �!� 9���  >):�3  5           -+�� 7�#�6 �� -0� 7H �0)3 �� �� �Q�j 1�L�� �2�� 

           -!�, #6 76� -�SX �" �� 6)�D" ?#�� �:� �"Center              �.2��� � 6)�D" ?#�� Q�)� �" -+�� 7�#�6 �� w��� �� 1�%� 

6�!� v=N� �2�" �# #��6�B ��L�� 6��%� � 7�#�6 .

6 )"�!�5 Mirror >):�3 �� Replicate ��  9��� -0� �� ���2H ?#�@" #��6�B ��L�� ��)"�� �!� .

 ?�@$=�x  � y%" �� �aC� �6    �.|� 9.2 �� �� �!� ^2�� #��J� *�� #6 �2�" �# -0� �� ��� H ��L�� ��)" 7#�C� #��� 7���

6�A w0# )@�X �� 7#�C� #��� 12� �" -+�� �2��.

(X1, y1), (x2, y2)

  6#�6 6)"#�� ��#�6 7#�C� �� �2�� >��0 #6 -!�, 12���2), � 5 6�!� w�0)� ?#�� 12�" 7��� �� �# >��0  . ��L�� U�D�� )K�

�N� >):�3 #��6�B2 ���.� 1�2�3 �5   ��.�� ETABS ��# All Stories �.A�"  .      �.C+4 9.2 #6 �.� ���X�.E�� �.�%2

        6�A G2)%� Q�� )D26 ?�C+4 #6 w��� �� G2)%� �L��       �!� #6 Q�� #��6�B �  5  �� ?#�� ?�C+4   �� 6)�K    �.����)& 6)"#�.�

6#�6 )"#�� ��)" .

Edit: Edit Grid Data  Edit Grid

                     6�A �� >6��$0� ��2QK 12� �� ��� )��r� �`+A P�aB 1�" ����& �:�$� #6 � �2�!� )��r� �#�!%� 7S3 ��2m6 �" )K� .  >6��$0� �"

��12�  ��2QK >):�3 �`+A P�aB ��# 76)� 9��� #�" �6 �" �2 �5 Define Grid Data     *.���& �.� 6�.A �.� >6�NK 

        ���� � �� �!� �� ^2�� -!�, 7H }�@=� *�� #6 �# �`+A P�aB �2��OK  �.��� �.� �#  .     F2�).2� ��)." -!�., 1.2�

�A�" �� ?�C+4 _���#� � 6��%� �" P�")� .
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" P�")� F2�)2� ��)" -!�, 12� _���#� � 6��%� ��A�" �� ?�C+4Edit: Edit story Data

��6 �� )��r� �# ?�C+4 ?����@B � _���#� ?�@=N�          .Edit: Edit Story Data Edit Story

Edit: Edit Story Data  Insert Story

 >):�3Insert New Story 6�A �� >6�NK ?�C+4 U�� ��$"� ��w��i /� v=N� �#  .\ST�    U�.� �." �# �.2�� �C+4 w����� �� 

 �$N3)B �C+4 w����"  .      �C+4 -�%,�� � w���" �# �C+4 7H _���#�5 \ST� �2�� �C+4      � 6).�K �.� #�)., U�.0 �C+4 ��# �$N3)B

 �C+4 *T� �2�� �C+4 ?�@=N� �� �2#�6 �,SX �!A �2H �`�2�t)�B �2 �A�"  .

�C+45 -0� �C+4 U��� �m�" �2��  :

Edit: . . .          Insert Story

 p"�a� �2�� 5 �C+4 ?�@=N��A�" �C+4 U��i �"Replicate New Story   

      7��� /� o�& *(�)� 5�:"        ���� F2�!� ���� >):�3 ��# 76)� 9��� -0�# �" 5         �" �a"�# #6 o�& ��� ��2QK Edit   �� �# 

� �26 7���6�!� <�=$��  .

       ���� #6 U�m )���X �:�2� ��Edit  ��$B��A �#  .  #��     ��� F2�)2� )���X 12�   �.A�" /.� .       ��.�� �.&)%� �." ��.(View  �.� 

w2��6)3 .

>):�3 New Story Location

https://telegram.me/civilejra


١/

 $%��View: 

   o�& ����    >���N� �" }�@$B�    6#�6 >��0 ��)" G�$=� ���$L�( .>���N� ��)" ?���$� -L�( �0 ��� 12� ���$"� #65   >��.0 

&)%�>�A �-0� .

View: Set 3D View 

 ��%" �0 >���N�) ���� -L�( 12� #6x � y �  z��$�� >���N� *"�, w� �" �0 )�(       Q.�� >�.A �.&)%� ���.,�& #�Q."� #��.� �." 

-&�2 -06 w�� 12� �" 7��� �� .

View: Set Plan View 

    ��%" �6 >���N�)>):�3 o�&  0 �      U��� �� ��� �� ��  �� �# �C+4   �.��� >���N.� ��%" �6 ?#�@" �����B  (    �." �# *.!X 1.2�

#�Q"� #��� #6 >�A �&)%� ���AS&/��,�& 6�6 U�:�� 7��� �� Q��  .
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View: Set Elevation View

 <�, �" <�, ?#�� �" >���N�) ��� #���z �x �2 � z–y( . ���,�& #�Q"� #��� �" >�A )i]6�!� #�i 7��� /� Q��.

View: Set Building View Limits

6�!� >���N� �# 7H �� �`j�� >��=L6 F=" >��0 *� >���N� ��� �" 7��� �� .

     0 ��$"� >�A ��" >):�3 #6�      -.�� #6 >�A ��x              �.���+" �.����B �.� �# �.:� �.� �.:� ��  .   .0 {|.0�    >�.A ��    -.�� #6y   �.j 

  >6����  5�     �� �� >6���� �j #6 �`�2� � ����+" �����B �� �#       9.��� �." �.L� �.���+" �.����B �.� �# P�C� 12� 1�" �� ?�C+4

 ��# 76)�Show All�!� 5  ?�C+4 >6���� #6 M,��5 �26 �����B �# >�A >6�6 P�C�  .

�!�K#Q" �# �`j�� -!�,2  ��� �� �View: Rubber Band Zoom

 U��          6�A �� >�26 >��0 *� � 6�" ����B ��� ?#�� �"View: Restore Full View 

    �A ����B >���N� ��+, U��View: Previous Zoom

�A �� �#Q" ��()� 92 )b� 6#�� -!�,6View: Zoom In One Step

     6�A �� 9j�� ��()� 92 )b� 6#�� -!�,View: Zoom Out One Step

1�2�3 � m�" -!0 �" ��%& >):�3 7��N� ��)"_           l��� y0�� -0�# � ^j View: Pan

6�!� <�=$�� 7��� �� Q�� ���,�& #�Q"� #��� �� �# o�& 6#��� .
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View: Set Building View Options

    �...%,�� *`...A 7��...� �...�     6�...!� >���N...� �# ?�...XS4� )2�...0 � ?�...C+4 � ����$...0 .    �...�2QK 1...2� <�...=$�� �..."

  >):�3Set Building View Option-0� ?���$� ?�XS4� *��A �� 6�A �� >6�NK  .\ST�   �.%,�� *`.A 7�26 ��)" 

 �+%� �2�" 7�$0 � )�� M4�C�Extrusion -!�, #6 Special Effect�A�" >�A #�6 -�SX  .�� 7���Floor -L�( �� �# 

I6)�D� �# <�, �26 ��� G� �� 6�!� s#�B #�6 -�SX�"��# 76)� 9��� 5 �!i6 OK � ��)�� �� �# >��0 ��%" �0 ��!� 

�26 �����B ��� >�A v=N� 7H ��# �� 7�$0 .

 $%��Define: ) �A�" /� ��E)& F�3 � G2#�%� *��A(

>6���� #6 ��� 12�5  �����!$B�0 ��)" ��%& 2 �6�2� ���� �C+4 �6 � 96#��� )��r� �" .

                              OL�@� ?�@=N�Define: Material Properties 

        6�6#�), *+, �� OL�@� ?�@=N� �" P�")� W)& F�3>  -0� >�A .) <�=$�� �"default.edb5���L�� 5��$"� #6 ( ��2QK 12� 

���� <�=$�� �# .>):�3sDefine Material�A ����B >6�NK .
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 -!�, #6Materials0� >�A >6�6 G�$=� OL�@� \S+, �� -���H )26�C� �"-0� >�A >6�6 )2� ?#�� � .

                   1$" �" P�")� ?�@=N�CONC

23000 cm
kgf

S
y = �24000 cm

kgf y = �     2210 cm
kgf C =′

 7�A �#�� �( F��6m�&        �L�4 ��� AIII

7�A �#�� �( F���& m6�E)X ��� )��B  �� ?�(AII 

      ���A v=N� �NC� #6 �2�" )26�C� 12� .                     �.��� ��# w�.�6 ?�@.=N� 1.2� W).& F�.3 #6 �).��r� -��� #�), �� � �:�H ��

Cancel��� 9��� �.

Define: Frame Sections

                  )�� ��)" ������ �� �� ��A�" �� �0��� MaC� Oa0 }��B � OL�@� �� ���+��)� -C�C( #6 �"�, M4�C�     )2�.0 �2 � ����$0I��

     ��)�K #�), >6��$0� 6#�� �aB z�Q�� .          ���.A G.2)%� �.����� �� �"�, M4�C� }��B �� ���$=� _���� .    M4�.C� 1.2� �� �6��.%�

��� >�A >���:�K -!�, 12� #6 W)& F�3 ?#�@" .
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   6�%"� �" )�� _�� �0 :td*td ,  td* t� ,  td *cd

  6�%"� �" 7�$0 _�� �0  :td*td , t�*t� , cd*cd

-0� >�A �$&)K )b� #6 M4�C� 12� #6 �K6#�B �)� �" P�")� ?�)��.

)�/d!��7 � �$&�2 *��C� ����$0 �0)�2� t�/d7�!�-0� �$&�2 *��C� ��)�� �0)�2� .(

#��C�1$" FA�3 )cover( h)4 )� �� �-0� >�A �$&)K )b� #6 )$!�$��0  .

)$N�" )�� _���#� �� 6�A ���� �� td6�N� �$&)K )b� #6 )$!�$��0 .)�A�" 7�$0 6�%"� �� F�" �2�+� )�� 6�%"�(.

Define: Wall Slab/Deck Section 

>6���� #65 A)" #��26 7�j �!A �(�)4 /���� �!� �(�)4  -!�, wall   ?�@.=N� I���" �j)�� 6#�� #6 -��� U�m

        -0� >�A >6�6 ����)" �" ?#�� 12� �" 7H     �����" _���#� �� 
�       � -0� >�A G2)%� )$!�$��0 �      7H ��# ��$" ��6 Q�� )$!�$��0 

6)�K �� #�), .

  �.� �j)�� W)Xcmqd = Wr     �.� �.j)�� 1�." *.���& �cmqd=  Sr   �.�� >�.A >6�6 #�).,  .     GC.0 �." P�.")� ?�.XS4�

Composite >6���� #6  5-��� U�m �!A #�� .

��$L�(      �`���$0� �#�JK#�" �Define: Static Load Cases 

 �# U�m ?�)��r� �2�" -!�, 12� #6�� �!� ��!X� .

>):�3 �� �!� 9��� ��2QK 12� ��#NamesStatic Load CaseDefine6�A �� ��"  .
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)��#��26 �� �A�� #�"(- WALL)�� #6 �LQL� #�" -y(- Ey)   -�� #6 �LQL� #�"x(- Ex ) >��� #�" (– LIVE) #�"

>6)�(DEAD 

>6)� #�" : �����$26 ���+� )" >6)� #�" ?�A66)K �� 1��%� ���C0 .

>6)� #�" ?�A:222 680130550 m
kg

m
kg

m
kg =+:          ��T� #�4 �"

GC0 >6)� 7��       5��" 1N��#�3 �6�%� #�"                                             

 >6)� #�" ?�A� #�" ��%2����� �� 6���N�3 GC0 ��)" �� ���$26 ���+� )" Oa0 �( .

6�A �� )$N�" #��C� 12� 6�A )$N�" GC0 -��=E )K� .�

��-. ���: �� 1��%� 7H ?�A �)"#�� �" �$�" 6�A         .

��T� #�4 �" :

2m
kg
dd =     � ���`�� >��� #�"2m

kgq�d = � #�"�� �   U�" >2m
kgt�d =  ��3 >�# >��� #�"

2m
kg�dd =               #�+�� #�"2m

kgtdd = #�" 1`L�" 

1 Y�+��6�A �%L�a�  .
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t�/d

�/��%�� ���:WALL)  �����)�3 ���#��26(

 ��#��26 �� �A�� �aB #�" ?�A = #��26 Oa0 �(�� 7�� × #��26 _���#� ×) �A��" ��#6–q(

2m
kgtdd =  )$� 92 #6 ��)�H 7��M")�q�� + ?S� 7���d+  ��B � [K + �#�`kK 7�� =a0 �(�� 7�� ��T� #�4 �" #��26 O

���i <)E #��26 _���#� #6m
kg��d = m/
 * 2m

kgtdd

-2��� #6           :

#��26 �� /A�� /aB >6)$�K #�" ?�Am
kg�d =  ) t/ d–q * (m

kg��d

���� 1� H p+4 �# �LQL� )�� �6 w2)�K /� )b� #6 #�"                     .

                      �� �!� 6#�� � >6)i �+0��� �# �LQL� V2)E
R

ABICX =-L�( 12)� /��)�" 5�)"      

 /�$" 5����!$B�0 5�)"�=R

 -�� #6 �LQL�X5#��� 7�)" 7��"  :EX

 >):�3 #6Define Static Load Case Name -!�, Ex �$&)K )b� �� �# �!�6 � 5 Modify Lateral Load �# 

w��� �� 9��� .>):�35 User Defined Seismic Loading6�A �� 7�2�!� .

��/


q
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     -!�, >):�3 12� #6Factors   #��C� CX    �" )"�)" W)& F�3 ?#�@"qt��/d)"#�i �i -0� >�A >6�6 �2�" -�� #6 w�x

-�� #6 w� �y #��C� C 5 �!i6 � >6�!� O��@� �# Modify Load    ." �.%" � >6).i �.��i �#    5 �.!i6 76)N.& �Ok

 >):�3Define Static 6��+" �# .

 5#�JK #�" ?�+�i )� ) ���� 1� H l�0� )"ACI                                             ( Define: Load Combinations 

Dc/q p+4 �#�JK#�" ?�+��)�           ACI

L�/q + Dc/q

��/d ) * EX��/q±L�/q + Dc/q( 

��/d ) * Ey��/q±L�/q + Dc/q( 

)                                                                                       EXct/q±D/d(

����� ?�)��r� W)& F�3 )26�C� #6)                                      Eyct/q±D/d(

Option: Prefrences Concrete Frame Design 

 ���� 1� HACI -!�, #6 V2�)E � o�& -0� >�A G2)%� 

 V2)E �" >6)� #�"q>�S%"
d-0� >�A 1��%� W)& F�3 ?#�� �" >��� #�" ��#6 .Define: Mass Source

�� ���)��r� �!A {312� #6  �" P�")� ���6 U�:�� �2�" ��� Static Load Cases )26�C� #6 Ex � Ey�A�" ��  .

 ����Define� �" }�@$B�-A�6 ��E)& F�3 �&)% .�� �" ��(�w2��6)3 �� ?�!�0)�  .
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 $%0��                                                                                     : Draw

 ?�!�0)� �" }�@$B� ��� 12�6#�6 .� �aC� )���X *��A *��A ?�!�0)� 12��,�A�" �� ��a0 )���X I�aB )���X   .

�� �aC� )���X : )D2�`2 �" �aB )@�X �6 �,S� *�� *T� ��$�� �%" 7��"

�aB )���X :���A �� G2)%� �aC� �6 1�" � ��$�� ��%" 9� )���X . ��)�� *T� ,         ����$0

�� ���� )���X :)@�X �0 *,��( 1�" ��$�� ��%" �6 )���X�� �aC�  . �� #��26 *T�                       , ����"6�" ,�� GC0

Draw: Draw Point Objects

�� w�0)��� �aC� ?�X�E, �� �2�� ��)" /�6#�6 6)"#�� w��6 }�@$B� >�K ��`� 92 �2 �� �aC� #�" 92 w����B.

           �� �� 6�A �� ��" �� >):�3 ��2QK 12� ��# 9��� �"  H #6 7����aC� ?�@$=� 75     >).:�3 ��# 9.��� �." �2 6�6 �# >��=L6 

6)� 1��%� �# �aC� *�� .

Snap\�C�,6 �� �A�" ��%& �2�" �aC� #6 5 6�A w0# )b�6#�� .Draw: Snap

H �" 926Q�  ��� �� w0# �aC� 7. . .Grid Interes

 v=N� ��)"     ��$"� � y0� 76)�. . .Line Ends

� #6          �aB )@�X �6 �,S� *�Intersections . . .

               �aB )@�X )" 6�!XPropendicular. . .

 �� �+L � P�aB ��#    �A�" �� ��%& Lines and Edges. . .

            �`+A Q2# P�aB. . .Fine Grid

  �`+A �� ���� 5       P �aB �)0 92 7�2�!� P�aB    �� w2#�6 7�2�!�)�x �`+ASnap -.0� 7H �" P�")� )BH .   1.2� *.���&

-0� w�b�� *"�, P�aB .\ST�Snap��� -�)( -��0 92 -��0 92 .

Option: Preferences  Dimensions / Tolerances

    ��# -0� 1`!�    �� �� �aC�∆x   � ∆y        6#�6 }�B �aC� �" -+�� v=N�  �."      )@.�X �.aC� 7H ��# l��.� 76).� 9.��� 

����& �" �� �aC�5 x∆ � ∆y6�A w0# l��� 76)� 9��� 7�`� ��  .

samadi
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 _����Snap�A�" �� 6���� Q�� #�Q"� #��� #6  .

Draw: Draw Point Objects

6�A �� ��" �� �� >):�3� �aC� 7�`� �0)3 ��  #��� �" -+�� 6�A w�0)� -0� #�), �� �y � #��� x   M.,�� �.2�" �:� #6 

6�A .6)� 6#�� �$06 ?#�@" �# )26�C� 12� 7��� �� .

 -..0� �..��� 1`L�.." � )�K#�..� w�..0)� ��).." �..�2QK 1..2� .  �..C+4 w�..� ��..�)�� G..2)%� 6#�..� #6 #�..a��!�
v
e

e�..�2QK �.."                       5 

Edit Reference Plans�C+45 6�!� G2)%� ���:�  .

                          �aB )���X w�0)�Draw: Draw Line Objects 

 *2] �� >)�)� ��� #6 ��$"� ��2QKAll Stories���� ��%& �#  .

� ��$"� P�C� ��# 9��� �" �aB )@�X w�0)�      ��$�� Draw Lines �.�2QK 1�L��                 1.2� ��# 9.��� �."

>):�3 ��2QK5 Properties Of Object6�A �� >6�NK  . -!�, �� Property ��6 �� 7�N� �# �aB )@�X MaC�.

Moment Releases:�#�6 )�K �2 76�" *@����$�� �6 #6 .

Plan Offset Normal:0)� ��)"       ��.� #6 y.B >�.A 9.��� �.aC� �." -+�� �`�2� � 6#�6 6)"#�� ���`L�" w�  /@.=N� 

6�A w�0)�.
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 :Drawing Control Type-0� G�$=� ��� ��2QK *��A  :aB/��� � #��� �xaB I/#��� ����� y y.B w�0)� I

     v=N� �2��� 92 �") >)2�6 w�0)� (     v=N� ��4 92 �" yB w�0)�_    92 �" yB w�0)�   � ��4  �2���  v=N.� _   �." w�.0)� 

 ����&Dx � Dy>�A v=N� P�C� �� .

Create Lines in…��2QK 1���6                 

  ��2QK *2] �� >)�)� ��� #6Similar Stories���� ��%& �#  .

12�      ���� �� �# ��2QK Draw��)" w�0)�           #6 >).:�3 6�.:2� �.2 �`+A P�aB ��# �aC� 92 76)� 9��� �" )�� �aB )@�X 

 �2l��� �" >6����6�# /� #�i �"  .

Create Column in …2QK 1���0                  ��

>6���� 92 �2 �aC� 92 ��# )" �� 7�$0 w�0)� ��)".

>��0 #6 ����$0 5�� ���A �� <�=$�� �$0��3 >#��!� ��$" .

� /D$0��3�� -�� )� #6 �# �� 7�$0 ��� �!� �,)& w��6 #�), .

 �j >�A 6�:2� 5 >):�3 #6 �2��� �0 �j � ��#6  d��i /!� /,)& ��#6 .

: Create Secondary…�#-!�, �� U#��j fDraw Line Object

�# 12�f�|��� ���)�� w�0)� ��)" ��A�" �� -2 .
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>):�3 #6 )K�5  -!�, 12�  -!�, #6Spacing IMax Spacing ���� <�=$�� �# , >6���� #6 5 >�A <�=$�� w!2Q���

����& �" ���� �" ��)�� 6��%�5  >):�3 #6 >�A >6�6 ��� w0)6�A  .��2QK )K� �L�5No. Of  Beams �" w��� <�=$�� �# 

��� �� w0# )�� w2� >6)� <�=$�� �� �� >6���� #6 w��6 �� #�), ��)�� ��)" >):�3 #6 �� �6�X 6��%� .

Create Braces…w:�3 f�#               

12�-0� ��%& �!� #6 yC& � -��� ��%& 7S3 ��)" f�# .

 �"w��6 �� #�), >):�3 #6 �# �!�  .6�A �� ��%& -!�, 12� .>):�3 #65  -!�, 12� Bracing�" 6 )�] �# G�$=� �����"

-0� >6)� .��"6�" x ��"6�" �  V-2#��� 7�)" �" � -2#��� 7�)" 7��"

��" �# 6��X� �2�" -2#��� 7�)" 5�)" w�.

��� ��12 ��/���Eccen Forward :

�� ?#�� w��� 9��� �� �� �Ca�� )� #6 ��"6�" w�0)�6)�K .

 �C+4 92 �����!$B�0 ��)" ���)��td × td ��� 7�$0 � td×td��$�� �&��  .

 �C+4 ��# #�� U�D��Base:One Story�� �!� ��%& �#  .

��()� 5        � �� 7�$0 ��3 76)� #�6)�K �%" 0- .   �3 ��$" �����!$B�0 #65     �A�" �� #�6)�K �� 7�$0  .      P�.C� �.��� #�� 12� ��)"

Base   w� �.!� �.� <�.=$�� �#  .  �6 #�Q."� #��.� �� ....�!5   �.2Assign: Joint/Point Restraints

 >):�3Assign Restraints6�A �� >6�NK .

�!�6 5 �" ���%� �"?��#6 76�" �$56��H �-0 .

 5 �!i6  7�#�6 76�" ��" ���%� �"

 5 �!i6  -�� #6 76�" �$�" ���%� �"z-0�  .

 5 �!i6?��� U�!� #6 7�#�6 76�" �$�" 5��%� �" .
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�� #�6)�K �# �� 7�$0 ��3             ���View: Refresh Windows

 �2�" ��� �" ��( ��C0 � ��a0 )���X6�!� �&�E� �# .

Draw: Draw Area Objects��a0 )���X w�0)�  �"��� ?#�� f�# 6)�K

q�"5�)��a0 )@�X ��� �A�K 76)� v=N� Draw Areas . . .

>):�3 ?�@=N� :)@�X U��_Local Axces :�2��� �j �#�JK#�" -�� #��� �" �� x 6��0 �� )dw��� �� (


��A�K �6 76)� v=N� �" *`A *�a$�� ��a0 )@�X w�0)� ��)"5 w� ��)"�# . Draw Rectangular…

6�6 )��r� 7��� �� o�& >):�3 #6 Q�� �# �2��� .

          w��� �� <�=$�� �# )b� 6#�� ��a0 )@�X ��a0 )@�X �#�JK#�" -�� 7���B)j ��)" . .!�6#�Q"� #��� #6 �

    ��� �� �2Assign: Shell/Area  Local Axces �# )b� 6#�� �2��� � >6)� <�=$�� dw��6 �� #�), ��#6  .

 )K�One Story   ��.�� �� �.2�" #�`�2� ��)" � �B)j �!� )D26 ?�C+4 #6 �#�JK#�" 12� �A�" >�A <�=$�� Edit

6�!� >6��$0� .

 )D26 ?�C+4 #6 �#�JK#�" -�� ���&S"��Q�B)j �� .w��6 /� �# )D26 ?�C+4Edit: Replicate       

t� �aC� 92 ��# 76)� 9��� �"�2w��� �� w0# �# ��a0 )@�X �� >6���� . . .Create Area At Click

-0�� #��26 )���X w0# ��)" w:�3 � U#��j ���A�# .

��#��26:        9j�� 6�%"� �" �2��)�� ?#�� �" �×�  �L�� #6      6�.!� �#�J.K#�" �# �.��H 7��$" �� ����� �� �,�" � .   #��.26 6#�.� #6

w2#��� h)4 �6 7�$0 � 1�2�3 )�� � m�" )�� U�� �" �Q�j �A)" .

U#��j f�#  Draw Walls -0� >6��$0� 6#�� 7S3 #6 yC&    .

w:�3 f�# Create Walls…  ����B w0# �:�H #6 �A)" #��26 �aC� 92 ��# 76)� 9��� �" �A      .

���� ^j -!0 #�Q"� #��� #6 �D!� �� ��2QK 12�5 ��#�6 #�), ����  .

 �# *2�& >���� ����� *���& #6 6�N� f���)&save�� �!�  .
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U�6 ���� :
/qd/��

 �"File � Openw��� �� _�)A �# #�� ��+, *2�& w0� 76)� 6#�� �  .

Option � Window

      ��� �� F=" 12� �� >6��$0� �"     �� >):�3 6��%� 7    ���.� #6 �.��H �).�K #�)., I76�" �6�!X � �C&� �5   ��.�� ETABS �# 

6�6 7�N� .

���� <�=$�� �# �~X ��� \�!$( �2�" z�~X� ��# ��!X )� U�:�� ��)" ���`� f���)& .

 �!�6 >�A <�=$�� -!�, 76#�H#6 <�=$�� -L�( �� ��)" ^j -!0 #�Q"� #��� �� �#  ���� 9���� �!��.

 �!�6 ��+, <�=$�� 7���6)K)" ��)" ^j -!0 #�Q"� #��� �� �#  ����  9����� �!�.

 <�=$�� ��)"5 ���i �!�6 6���� )���X  9��� ^j -!0 #�Q"� #��� �� �# �� �!�.

 ���� #6 �D!� o�& ��� ��2QKSelect)<�=$��  (�A�" �� 6���� .

~X� ��# �N2�)2� �2 v�@=� ���K)� �`�2� ��)"�z�~X� 12� ��$"� -0� U�m 6)�K U�:�� z���A <�=$��  .

q(Select: At Pointer/In Window

�� -0� f�# 12)� >6�0 *��A�" -0� )2J3 7�`�� >):�3 76)� ��" �2 z�~X� ��# 76)� 9��� .

�$,� l��� y0��  ^j �" -0�# �� �# >):�3��"���A �� <�=$�� �A�" >):�3 #6 7H �� �$!�, �� �2�~X� ���� ���� ��  .

                                <�.=$�� �.�)�K �.� #�)., >).:�3 *.B�6 #6 *.���#�4 �." �.� �2���~.X ���� ���� �� ��" -0�# �" ^j �� �# >):�3 �$,�

�����A .
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Select: Intersection line 
(

� yB 92 w�0)� �" <�=$��: ���)�~X� ����2�A �����B <�=$�� ���A �� Ma, yB 12� y0�� �� � .(

t ,c ,�( �A �� <�=$��  �aC� 92 <�=$�� �" ��$�� 7S3 #6 �� �2���~X ���� ���� #6 ��xy �  yz � xz

��By Groups : ��6 �� U�:��  >�A <�=$�� >�)K l�0� )" �# <�=$��)����5 �~X� 2 ��$�.� U�� 92 ��#�6 �� � (  ��)."

76)� ^��

��By Frame Section : �� � �~X� ����*T� ��$�� ����`2 MaC� U�� ��#�6B30H30) �aB )���X z�~X� ����(

�� . . .By Wall :����5  ST� ��#�6 ����`2 MaC� U�� �� ��a0 )���X z�~X� DECK30

� <�=$��  �2 y"�# )���X �@=N� U�� l�0� )" 9��L

qd�<�=$�� �aB )���X _�� l�0� )" ��)��   _�� 7�$0 _ ����"6�" 

qq�    ��a0 )���X _�� l�0� )" <�=$�� Floor   : ��$�� �C&� �� ��a0 )���X)��)��(

Wall   : ��$�� w �, �� ��a0 )���X)����$0(

Ramp : ��$�� <#�� �� ��a0 )���X)����"6�"  (

q
 � qt��@=N� U�� ���+� )" <�=$�� :

Pier : �A)" #��26 ��� �2�3

Spander : �A)" #��26 ���)��)6�2� p!X � _���#�(

 >#�!A �2�" )���X 12� �� U���)� ��)"                 5�@=N�5�  6�!� <�=$�� 
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qc�By Story Level : ���+� )" <�=$��� �C+4 ��)

����        5 �~X� z����� �� �� �C+4 92 $���A <�=� )D26 �C+4 #6 � �Replicate���A  .

q��All :���� <�=$��5 �X *��A >��0 #6 z�~X� � �� �aC� )�– ��a0 � �aB 

q��Invert : l�`%� <�=$�� : �~X� ����z   <�.=$�� �.�6�" >�N� <�=$�� �� � �~X� � >�A s#�B -L�( 12� �� >�A <�=$�� 

���A �� .

q��Deselect : <�=$�� -L�( ����� �� s#�B .

\ST� ����  5     ��a0 )���X )���C0 (�C+4 5             �C+4 #6 ������ �� ���� <�=$�� �����B �� �# U�6   5       �# z�~.X� 9.� 9� U�6

        ���� �� -0� 7H )� -(�# �L� �� �!� <�=$�� 5      !� <�=$�� �# ��a0 )���X >6�       -!�., 6#�� {|.0 Deselect  U�.!� �.� 

 5��A�# Select �:�H #6 Q���6 #�),6#�$&# � By Story Lable!� <�=$�� �#  �.�2�).        �.!�6 >�).!� �." �).$�� 1$&).K �." 

 �# )@�X 7��� �� l����6)� <�=$�.(

  ���� �`�2� O�E�� 5    ���A�# q��q        ��)" �A >6��$0� <�=$�� ��)" �� Deselect      �.�"�=$�� 1.2� �" �A�" �� >6��$0� *"�, Q�� 

6�A �� �$�K �+��)� ���"�=$�� .

q�� �# ��+, <�=$���6�:���6 �� U�:��  .

 ����B �� ST����6 U�:�� �# ��a0 )���X �#�JK#�" � . ��6 �� }�@$B� ���H �" �# >6)� #�"� )   \��.%" 6#�.� 12� #6��   O�.E

�A ����B >6�6 (���6 }�@$B� w� �# >��� #�" �����B �� ��( .

 -!�, #6Label casew��6 �� }�@$B� �# ��#�"   .0 #6 ���� ���� -0�# -!

q��2 �� <�=$�� 5 ���i 76)i ��3 -L�( �� Select76#�H#6 5 ���i  >�A <�=$�� z�~X� .
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34� $%��(5�3Assign: 

�" ��$"�#6 6�N� f���)&2���A <�=$�� z�~X� �

K ?#�� 5� �aC� )@�X 5��+� )" /"�=$�� )K����� 5� �aC� )���X �" �4�")� 5��N=" 6)2�A �����B ��%&��� 1.

K ?#��  /aB )���X 5��+� )" /"�=$�� )K�����A /� ��%& /aB )���X �" P�")� 5��N=" 6).

�2@=� 1�-0� F=" ��j *��A ?�@:

@�@=� ��#�" �" P�")� ?�:@=�/L�!%� ?�@�:

Join / Point LoadsJoin / Point

Frame / Line LoadFrame / Line

Shell /Area LoadsShell /Area

5� �aC� )���X)62 V�� wK�)&��2J3 h�a%�� 2) (Assign: Joint/Point      Rigid Diaphragm

 }�@$B� /��3 �2mPanel Zone

  -0� )$�� �!� ���@$B� }n� �5� �aC� )���X  �" >�K �Restraints

5� �aC� )���X �" 5� >)i 5��)�& }�@$B�Point Springs

5� �aC� )���X �" �a"�# )���X }�@$B�Link Properties

 5���)� }�@$B�Qi)!$� 5� �aC� )���X �" Additional …

n� _�� �" �$�"��" >�K �256��%� ���+" �# )���X 56��H ?��#6��2w.

 -��#6 56��H ?��#6X,Y  #���  ��( /��#�6 � �$�" X,Y,Z ��".

 -�� #6 56��H ?��#6X,Y#6 � ��"  -��Z #��� ��( �$�" X,Y,Z��i /� 7�#�6 .
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�$�" ?��� U�!�#6 56��H ?��#6.

 7�!$B�0/�$"K 6#��� )Ti� #6 �/��,�& #�Q"� #��� �" -0� #�6)K ����$0 5�3  �6�A /� W)& #�6).

K 5�)"�)i #�6)7S3 #6 76Base6   �i /$L�( #One Story�!X -0� ��%& �/� U�:�� �# ?��6� w

�5Q�& >��0 ��T:

 #��� ��(X$0� ��) #��� ��( � Y+�/N�A�" /�  

 #��� ��(XK � #��� ��(� #�6)Y*@���6 /� #�), ��.

(����/��3 H /!� #�n" )E�( ��(#6 �i �A�"  /� �aC� 6�%"� 76)i v=N� 5�)"  2 �

Assign: Joint/ Point            Panel  Zone

Assign: Joint /Point      Rigid Diaphragm

�� $�/ 6
��7�89::6 76�" V�� W)& )K� 2J|" �# wK�)&�2)2 w

� #62�i ?#�@�� *B�6 #6 �i /4�C� �2 ��#�6 #�), �C+4 ��" *nA  7��n2���i /� -i)(.

                P�C� 5 ���i 5 ����& �A 6#�� 7H �" /+��� #�" �n�2� �� �%" /�%2      #6 � �.�i /!� )��r� )D2�n2 ��

 ���A /!� �:"�� w� �" -+�� F��$=� P�C� 5 ���i ��i /� -i)( V�� wK�)&�26 �i /L�(.

    ��;� <�1 -� 6
��7��� :�%"                      *n.A ).��r� w.� � 7�.n� ).��r� w.� �A ��!X� 7H �" #�" �n�2� �� 

��6 /�.�

2#6 ���� 1� H 
�dd ���i �%L�a� �# �� wK�)&�26 y2�)A ) ����q
(
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  -+��∆∆∆∆dim))��r�  *nA (  �"Story∆) )��r�    �C+4 7�n� (B�   � -0� w�� /�2       h�.a%�� GC.0 �.A�" �#Q." )K� 6�X 1  )2J.3

��-�.

�2J3 h�a%�� �A�" �j�i )K� 6�X 12-0� ).

 o�4 GC0 � /")EJ3 h�a%��2� � ��6 � )���$�� V�� 5���C0 �j).

 =(34�  �/���: Assign ; Join / Point Loads

>6��$0� 6#�� /�%& Y�+� 5�)"-��� .

 @.=��    /.aB ).���X �." vAssign: Frame / Line

 v�@=� /aB )���X �" MaC� U��1) Frame Section        

 #6 �2-!�, 1%E�� *@�� -2K �� v=N� z�~X� 5�)" 76�" #�6)6�A /�  .. . . 2)Frame Release

   >):�3 #65  7�2�!�  >�A   >6����#6   5   /�$" 5����!$B�0 #�iIQK �6 ���� 2��5  )BH �" P�")�  �." ��$�.� /N!B 5�� *@�� 

 /� #�i �2H�2K ?m�@�� /�$" 5����!$B�0 #6 �)��)"��" ��$�� #�6)21NO Releases /.� #�6 -�SX �# �!� �.�    >6��$.0� �." 

� #�Q"� #���������� /� Q��K �# >��0 � �!� #�6)��.

 /aB )���X 5�)" V�� /(���. .                             . 3)END(LENGTH)

 L��H #�i�           6�.A /.� U�:�� z�~X� Oa0 Qi)� l�0�)" Q2          Q.i)� �." Q.i)� ��.4 /.�%

     " z�~X� ��4 �" -+�� z�~X��    (�� �i 6�" ����B )$N       .� �.�(�� 7��.�%" /&�E� �� V�

<�=$��  6�A /� .�i 5� >):�3 #6 � 5�)"216�A /� ��" -!�, � 5�)" w� .�  w.� � )

7�$0 5�)"V2)E RIGID�#  )"�)" �/d�6 #�), ��.
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�"2�i ?#�� 1�" ��$"�6��$0� �� >Select:Byline   �.%" >6).i <�.=$�� �# �� 7�$0  �."Assign:Frame/Line  End

   >):�3 #6RIGID=0.5    #�),     w��6 /�    �" >#�"�6 �%"SELECT � �       .!� � >6).i <�=$�� �# ��)�    .�6 /.� U�.:�� �# #�.i 1� w

�2       �i -0� /�%� 7H �" #�n��d  (�� ��#6 �� 5   /� #�b�� ?�+0���#6 V��  � 66)K�d ,�" �.�#6 �  !4� -.��#6 >�.��!�  7�.�

6�A /� )b�&)�.

�� /��)B >��0 �~X )� 5�)" 6�A � �#� �aC� ��j #6 66)K /� G�)%� )�� -!�, #6 �i :

Assign : Frame/Line  Frame Output Stations

   #�Q&� U)�"������ #�a�5 �)" �� /��)B ���  #6 ��)�/� � �#� �aC� �0 #6 �� 7�$0 5�)" � �aC� �i 6�A�2 .3 1�  �# W).& F

r������ )� �

)jB   /...��� 5�...�#��� 7�...��Assign: Frame / Line           Local Axes

�!i6�" #�Q"� #��� �� Q��6)i #�i 7��� /�

 /��� 5��#���t�t�
�
 #��� � q -0�# -06 7���, �� ��$�� ���%$� #��� �0 �i  -�%+�/� ���it=
*q

 6�6 #�), #�4 �" : 7H ��( /0)�2� 7�!� �i 5�, #���Max #��� -0� t

 7H ��( /0)�2� 7�!� �i G�%E #���                       Min #��� -0� 


 #��� ����)"#6/"H  #��� u�# )t(   #��� ���0)
(       #�.�� Q.�), #�.�� 

)q(��A�" /� 

)"�� 7��� /� /��� 5��#��� 76)i ��3 5� �!i6  #�Q"� #��� ��

 /��,�&2 �Display; Show Undeformed…6�!� >6��$0� .
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Assign : Frame/Line           Frame Property Modifiers

       $" 5����!$B�0 >�A � �#� *2�& 6���� ?�@=N� #6  /�r���  ?�)2 �)E �2          -.0� >�.A #�b�� /K6#�B �)� ?�)��� gS�� V

� U�m�r� -���#6 /��)�2 -!�, 16�A >6�6.

$��;
��� $�>?�� @�%-�:

 /�i -L�( #6 � �0� -0� U�:�� *"�, 5#�JK#�" ^Assign: Frame /Line Loads

	A�!B� ���)aC� #�"� � 5Point( :

  ���6 #�), Qi)!$� 5��#�" �~X G�$=� P�C� #6 �����=" )K�

���BC
 ���Distributed

D����E ��� ) >6����#65 L�%& ��  U�m �!A -�-�(Temperature

 ���i <�=$�� �# )@�X ��� 6�N� f���)& ) #�Q"� #��� �"6)i #�i 7��� /� Q��(. 

5��#�" \ST� ���6 #�), Qi)!$� ?#�@" ��)�� 5�# �# ��3 >�# 5)�N!A �� 6#�� .
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�3 #6.:...... A /...� ��..." �...i 5� >)......6��..., #6.... -!Load Case Name...� .!0 #6 � #�..." _�.........j -. ^

 >):�3Load Type And Direction � ^���" ��#�" -��2, ����A ��.

 -!�, #6Add: Options�� #�" �i -0� 7H 5��%� �" 2��" 6�A �&�E� /�+, #�" .

Replace2�� #�" /�%2�� /�+, #�" 5�� �" �# �2QD2��i 1.

 -!�, #6Point LoadsQK )K� 2��5 q�Relative Distance From End   !�., #66�.A #��.$�SX-Distance

��..��&5  �� �# �..�#�" 2�..n2#6 ?#�@.." )D5�..��6 #�).., ��..4 �� ..�] #6� �..2��" �# �..�#�" #��..C� 7H *���..2  )..K� /..L� 

#6Point Loads��2QKAbsolute Distance From End#��$�SX     ��$�.�� 5�.�#6 �.� ��.��& 6�A  ��.��& �5 

" p�a���6 #�), �# #�"�6 1��.


 ���       ���BCAssign: Frame /Line Loads Distributed

2            -..B���nx� )2-B���n

 >6)$�K #�" -B���n2 #�" *T� -B���n2 /A��26 ��5�# ��#��

��)���2�"  �(�� #�" V�( )" #�" ?�A #��C� �i -A�6 )b� #6 

��4m
Kg6�A /� �+0���6� 2��#���i 5��$�� �A��" 5�#�6 

�"2 ����A #�b�� ?�+0���#6.

/
 = t/d–
/t = h

6 _���#�2" ����& #����A�" /� GC0�� Gi 1.
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                    #��26 �(�� 7��                                                            
2

m
Kg
�d

m
Kg
dd = �/d * 
�d = >��3 7�� #�" ?�A

 Oa0 �(�� 7�� #��C�#��26)�H 7�� *��A���B [K – 5#�nkK –�" �i /�#�B 5�!� � ?S� 2���A �+0��� �.

)�A ��" ��#6�q * ( _���#�#��26 *6 Oa0 �(�� 7�� #��C�2#��

Kg/m �
�=q*/
*kg/m2
�d

)t/d�q* (/
*
�d�� 2 �A ��" �i /t/d6  Oa0 2-0� #��.

)c/d�q* (/
*
�d�� 2 �A ��" �i /c/d6 Oa0 2 >6)i  ��rA��# #��

>):�3 #65  �#6 >�.A )���  .2   7�.n�#6 -!�., 1Uuniform Load         5�.�+� �# >�.�H -.06 �." #�." ?�.A #��.C� kg/m

���6 /�.

 5�#��#�" 76)i ��3 5�)"��)���i�QK#6 >6)i �5 ��2Point Load 5��� �� Assign �# ��#�" Delete �!� ��.

���BC
���$ F ( �� G'�%�+: �� Relative �2 �� �Absolute6�!� >6��$0� 7��� /� .
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 5� �C���]  #�"

��T�

 ���A 6#�� �2�" �i 56��X� ) -L�( #6Relative(



3422
4110

�� ��%���.HIJ $�/%? :

�i �"��!i6 5�# � <�=$�� � #�Q"� #����� Opening>):�3 #6 5  7�2�!� �A ��" >�A

# ����i 6�:2� ������ /�.

�!i6�" 5  #�Q"� #�����  5 ���i �" �~X��aC� �" 6�2� V��� �" 5��)��/� *@$� M�)�  ���A

2 �" �Assign : Shell/Area      Rigid Diaphragm

�#��#6�/0���� ?��~, �� �A�" �j�i �A ��" 6�%"� �n

  >6��$0� �i /�� w.\ST� 

#�"

      �....j)�� h)....4 �6

     �.�i��" � w2#�JK /�

w2#�6 /� )" �#.

w��i /� >6��$0� *"�6 �j)��
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ASSIGN: SHELL AREA  OPENING

�2   �!i6 �� >6��$0� �"      /� ^j -!0 #�Q"� #��� ��  "� 7���    �.2�" 6�6 �.���)"  �" �# �A ��" 6�%   �.i -.A�6 �.��� �#6 .2  -.L�( 1

���2�+��# l�6 ���� 5�#  /� �i /���#6 ���� �n�" 6)i �# �����B�A ��"6##�), 7H �2#�JD" �aC� �2 6)�K.

 v�@=�        /�a0 )���X �" MaC� U��ASSIGN;SHELL / AREA WALL/ SLAB. . .      

��r� ?�@$=� 5��#��� 7���B)j �" 5#�JK#�" 6��$�� #6 )ASSIGN:SHELL/AREA  LOCAL AXCES

� f�#�� : /��� #��� G2)%� . 5� �2��� �j �$&)K ?#�� 5#�JK#�" 6��$�� 5)0�)0 #��� �"x6��0 /�.

  >):�3 #6 )K� 5   6�:2�  >�AANGLE=05 ��L�� 5#�JK#�" 6��$��6�A W)& "   #�.�� �x �.2��� )�.�

��#66��0 /� .

 )K� �#�ANGLE= w��6 5#�JK#�" 6��$��5 �2���d" ��#6 � #��� x�0 /�6�.

 12� �# *!X �"�!i6� /��,�& #�Q"� #����� �6�6 U�:�� 7��� /� Q.

)�� h)4 �6 12�)"��" -0� �#Q" �A ��" 6�%"� ,�" 6�%"� 

td *
d �2 td * td w2#�JK /� .

T.B ) td *td �2 td * 
d( 
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U�6 f�# :\ST� �4�")� >):�3 #6 7���B)j �" #��C� �c�Rotate By Angle= #�), �26 �����B ���6  <�.=$�� )@�X �i 

 �" -+�� >�A -�%E��� ��( 6����� #q>����� �" �c��B)j /�  .

?�@=N� gS�� 5�)"aC� >6#�B �)� MAssign:Shell/Area        Shell Stiffnes Modifiers

     #��26 )���X �" �@=N� U�� v�@=�Pier Label

Spander Label

/�a0 )���X �" /�a0 5��)�& }�@$B�Area Springs

 )     /�a0 )���X 5�# )" ��B )���� 5 >���6 7�N�(

Oa0 �2 5�# Qi)!$� 5���)� G2)%� ) 6#��� 6)"#�i >�A )i] 5 >6���� #6 (Additional Area Mass

/��� =(34�DK1J �:��L $�� �Assign : Shell / Area Loads                                               

 >6)$�K 5��#�" *��A  -B���n2 _6�"#�" � /�#�)( 5��#�"

����B /� �# #�" 5��$L�( � #�" #��C�6�A /� ��" �i 5� >):�3

 -!�,Uniform Load�# /�a0 >6)$�K 5��#�" ?�A /&)%� 5�)"�A�" /� /�a0 )���X 5

 ��T� : 5��#�" ?�A2650. m
kgLD = ?�C+4 5�)" ) �6�%� 7�� *��A �r����(

2600. m
kgLD = U�" 5�)")*��A# �i�3 7�� 2A � 5Q�5��" V(

2200. m
kgLL =?�C+4 5�)" 

2150. m
kgLL =U�" 5�)"

2300. m
kgLL =�� 1nL�" 5�)"     

ramin
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      �C+4 �6 #�"� -0�6���� �C+4 �0 /$,�    �$� U�0 �C+4 �" ���   ��� 7��� /� -0� ?�� 5 ���i �# ?�C+4 /�a0 )���X <�=$��

�C+4 )���X {|0 6�!�5 6)i wi 7H �� �# U�0 > F=" �� >6��$0� �" � Uniform ��@�� 6#��#6 6�6 }�@$B� �# ��#�" �2

 )D26 )�� �" )�� )%E� #6��� {i�" -:(

  ��@��2  �)��  �")D26)��    *@�� ?#�� �" �#  1��%� � >6)i ��)��# *,��( 5�)" � Fk�3" )b� #62)�D � 12�� .� ))  ).�� 1nL�." (

 6�%"� �" ����� /�
d*td2� *"�6 ?#�@" ��6�A >6��$0� �j).

�9� ���:

 5�� 7�!$B�0#6 �2�$0�# �C+42n� >6��$0� ��3 >�# �� -0� )$�" /� ��.

      �6 ��3 >�# �� -0� )$�" /(�)4#6     7�j 6�A >6��$0� f6)K���"  #6 ��3 >�#6)K���" �0 5��f�6 #6  -!�.,   >�# ).�� ��@.�� 

��3 �" 7�$0" ?#�@ w�� 5�� �")E YX�"� 6�A /� >6�6 �C+4 �2�A/� 7�$0 �"66)K  .

 -!�,�� ��3 >�# 5�)"Opening6�A >6��$0� .
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���� /�� ��C$�� 5�)" w �" )�� ��)� y0� �C+4�!i6 ��5 6�!� >6��$0�.

 �2�� �� >6��$0� �" �Draw)��6)i w0# �# .

 F=" �� >6��$0� �" Edit Reference Plan �Add12�   -!�,        5�.�#�" �.2�" ��.( w�.�i /.� �&�.E� �# �C+4 w�� 5��)��

 w��6 #�), h)4�6 5��)�� 5�# /aB >6)$�K ?#�@" �# ��3 >�# �� /A��.

       #��.C� #��+�.A -!�, #6W

 )" w��C�αCos�  6�A /.

)3 ?#�@" �# ��3 >�# �� U��i)� w�0 �$&)K)b�#6 ��)���i v=N� �#� � .

 �� ST�62 ����$A� >��H -0�" ��#�" ?2600. m
kgLD =

2350. m
kgLL =

���i <)E )�� )� w�0 -(��� #��C� #6 �# #�" ?�A #��C�. 

 )2�@� ��4 5�� �" � w2#�6 /� �D� -"�� �# #�" , �� �!� <��( �# *i ��4.


/t=
/q+ 
)�� 12� #�" w�0            


/t=
/q+ 
)�� 12� #�" w�0            
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  #�" ?�A)"#�" W)X

/aB >6)$�K #�"m
kgq
d = �dd* 
/t = WD

m
kgqq
d = t�d * 
/t = WL

5�# �# ��#�" ��( ���6 #�), ��)�� .

 f���)&� �� 6�NALL Stories)?�C+4 U�!�(6�A >6��$0� .

��  ��   �i 6�A)��       6�.A /.� hJ( �C+4 �� )��"�     w�.� ��).� ).��    *.C$�� �.C+4 

6�A /�.

� �� *+,2?�C+4 5#�JK#�" I -!�, 1�" 2�A�" �$&)K ?#�� � .

��()�5 �!X )BH �/� �$N3)B 76)i �&�E� ?��A�".

Edit: Edit Story Data       Insert Story 

 >):�3#6Insert$B��H �k�H p+4 ��6 /�#�), �� �$N3)B �C+4 �i �-��� 5� �C+4 [�� ��+A  7�.n�#6� Replicate   �.+%� 

None�i#�6 -�SX �# ��.

 �� -0� )$�"One Story�i >6��$0�  .��,� �    �# h�).4� 5����$.0� �.�)Select�i � �.%"��#6    �$N.3)B ��).� Replecate

 �!���. ���6 }�@$B� �# >��� � >6)� 5��#�" ��(.�$N3)B Oa0 �(�� 7��

 �� /A�� 5��#�" {|0 7�� �!� ��!X� �# �$N3)B >��3��.$�K#�" /aB >6)qdd=
�d * c/d

 #�"Dead2#�" �wall>6)i <�=$���# � m
kgqdd�" �#  H@$B� 7��6 }��.

#�"62# ����)� 5�# �$N3)B�2)2 1H6�A /� ��!X� 7�
�=A��"�*
�d*/


�2�"#�" 126�A �&�E� /�+, 5��#�" �"�.
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\S+,� �" � ��3 >�# h)4#��j )� >6�!� ��!X��# ��3 >�#�� /A�� >6)�#�"2�

�)"��"26�� /A��#�" 12��#�� �" ��#�" 12� �" �2�" �# Add To Exiting �!� �&�E���

�)"��"2  K��� 5�)" 1� $A��� 5)>�+     6�� /A�� 5��#�" -0� )$�" 2   U�� �"�##��wall �"  ����)"

�6�w.

         _���#� �2�" ��#��26 �� /A�� #�" 1��%� 5�)"            <��.( �$N.3)B 5�# �� �C+4 w�� 5�# �� �# #��26

���i      � �A�" )� p�,6 ��  ����               O��.� �$N.3)B 7��.�%" /2�.�$�� GC.0 5m�." #��26 7�� �+0���

 -���.

 ��Nn" �# /&�E� P�aB �2�" #�i ��� #6 ��$��� 6��$�� �2 #6 �i /2����$0 5�)" ���i ����.

2� >6��� U�:�� �# #�i 12� ��$"� �� )K��!i6 �� >6��$0� �" �5 (Reshape)       5�# �.����� /.� ^.j -!.0 #�Q"�#��.� �� 

         ���6 )��r� �# F��n� �����B /� �i /��$0     �.���" �# �.2�� ?�@.$=� � �aC� >�A 6�:2� 5 >):�3 #6 � ���i -0�# ���i

 �� #6 �2 ?�C+4 U�!� #6 7��� /� , 6�6 U�:�� �# *!X 12� ?�C+4 ��.

   m �i /%,��� #6     �� �# ���H ������ /� ���6 )��r� �# ��#��� -0� U� , ��Reshape  �n+.A P�aB �� /n2 5�# �2 >6)i

 5��� �� 7��� /�  w��6 U�:�� �# ?�)��r� � >6)i ���iEdit

Edit : Edit Grid Data              Edit Grid

 {|0 � <�=$�� �#  >):�3Coordinate System 6�A /� )��� .:�3 #6 5 �!i6 o�& 5 >)Modify �� ���6 #�N& �#

>):�3Define Grid Data6�A )���. 
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?�)��r�  5 �!i6 5�# )"� ���i ��!X� >):�3 #6 �# Ok ���i ���i  . z�~X� /L� ���A /� �:"�� ��#��� -L�( 12� #6

 �A �����=� �:"�� 7H �" *@$� . >):�3 #6 )K�2H )b� 6#�� w$Glue To Grid Lines���i #��$�SX �# )" >�SX

 �n+A P�aB /2�:"�� , 6)i ����B �:"�� �# �$�"�� )���X 5 ���i.

  g)4 #6 >����� P�aB w�0)� -!�,Draw : Draw Dimension Line

 5���!��� ?#�@" �# �$&�2 �%0��   �� �!� /� G2)%� >��=L6 UDraw : Draw Developed . . .    

 -!�, #6 ��( Elevation 6�A /� 6�:2� �!�.

���i �$&# �2�� 5�!� 5�#Ok���Q" �# ���i /� >���N� �# �2�� �$&�2 �%0�� 5�!�.View:Set Elevation View  

# z�~X� ��i /� 5��" ^�� G�$=� 5����)K VL�, #6 �.Assign : Group Names                                       

-!�, #6 >6)i <�=$�� �# z�~X� �� 56��%� ��T� #�4 �"Group Names ���6 /� ���H �" v=N� U�� �2 �$&#. �n�2� �2

1��%� >�A 6�:2� 5 >):�3 #6 v=N� u�# �2 U�� 5�� �" �# z�~X� -L�( 12� #6 ���6 /� }�@$B� z�~X� 12� �" � >6)i 

 7�ND�# U�� �2 7�N��)K U�� l�0� )" 7��� /�Select 6�!�.

     -!�., #6 7��.� /.� �# ?����N� 12�View : Set Building View Options    �.!i6 �.2  5  6�6 U�.:��   . #6

 ���i 1��%� ������ /� 6�A /� )��� �i 5� >):�3 6�N� >�26 �����B /� �i �# �k�H � ���i >���N� �����B /� �i �# �k�H.

 5��� �� �n�H O�E��Options : Color         Display   5��D�# 7��� /��~X� 6�6 )��r� >�A 6�:2� 5 >):�3 #6 �#.

QK�� /B)"2>):�3 5�� ��View : Set Building View Options :

Set Builing View Optionl�0�)" >���N�u�# *View By Color Of :

\ST� MaC� u�# td* td #6 F��" 6�A /� �$&)K)b��N��    M4�C� u�# l�0�)" >�Section

>���N� u�# l�0�)" ��)�2   ��Material:
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         >�)K u�# l�0�)" >���N�:Group

�~X�z�� 5���  )D2�n2 ,F2�!�       ���A >6�6 *Special Effects:

�~X�z�!�)3 ?#�� �" 2                                              ���A /� >6 �6 FObject Fill

�~X�z" �!� 5�%" �0 ?#�� �2                                          ���A /� >6�6 FExtrusion

�" P�")�7H ���B /� �# 5�~X �j �i -0� � >���N� w ���i5�~X �j�*Object Present In View

���B /!� �#�+" w����#6 �2�� �i�# 5�~X)� ?#�� 12 >���N� �" *H� 7�$�� �!� s#�B #�6 -�SX -L�(�� ���.

���B /� �# /�a0)���X �" P�")� 5��+�j)" U��i��i >���N� ���   *Object View Option

/�a0 )���X �@=N� U��Area Section

� ��$"�                      ��6 /� 7�N� /�a0 )���X#6�# ��$��Area local Axes

� >���N���4 5��)                    /,*Piers   End  Spandrels

H���B /� �k��6�A >���N� �     z�~X� 5#�6)�K �2 *@�� *T� 6�N� >���N� �����B /� �k�H �* Visible In View

*Other Special Items

�� )K��     ��A�" >6)i >6��$0� #�i6�B 5��" /NAuto Area Mesh

)K�       ��A�" >6)i G2)%� #�i6�B /&�E� 5���)� Additional Masses

#�Q"� #��� 5 �!i6 ?�@�@=� 76)i ��3 �2 Assign : Clear Display Of Assigns                          

��i /� /|i �# )���X �" P�")� ?�@�@=�gnAssign: Coppy Assi

https://telegram.me/civilejra


/7

��6 /� }�@$B� )D26 )@�X �" �# )���X �" P�")� ?�@�@=�Assign: Paste Assign

 � >6)i <�=$�� �# �!� >�A ��" 5 >):�3 #6Select All ���Q" �#.

��#�i ��SB2� �i /� ��( �" ��-0� )2� g)A �" �$&)K ?#. 

q(�26�:2L�� �n+A ��� G�$�� #�Q"��� >6��$0� �" �i 7S3#6� ?�C+4#6 /��� P�aB *��A �2r� *"�, �n+A 1�� -0� )


(F="G2#�%� Definei ?#�@" �2�& �2$B�#6 *�-!�, yC&� -0� �$&)K #�), �!A #�Static Load Case�"�#2�

r����6)��.

t(0)�� ?�!Draw

c(0# 5�)"����� ��� �" 72" //��)��r� �2�K ?#�� ���#6 �3 �i 6)�� F���H�~X� <�=$�� 7z�" Select -0�

� (@=� F="� ?�@Assigni@=� *��A ��@=�� 56�X ?�@��A �" /� 5#�JK#�" ?�@ .

 ��( �" ������6)3 /� >��0 *2w. 

9K�(�.�J N  :

� 5��Analyze : 

?��#6 F="56��H  >�A ��%& Analyze: Set Analysis  Options

?��#6 U�!�H  G�$=� -�� FA#6 56��H6�" �����B6��

�A����B��" 5� >):�3

)K� ST� �iuz�Q"�#�    w -��#6x�z #��� ��( 7�#�6�y-0� ��%&.
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iiW δ∑

�#62>):�3 1AnalysisDynamicx�#��i ��%&)� �!� /!� >6��$0� 7�j ���.

 5 �+%� 6#�� #6Include P-Delta   5 ���.� �" �2�" t�   �.��� 1�. H 
�dd  ).�� -!�., ∆P   5 >#�!.A -.0��3 �� 7H 

 �� �!� �%��)�.

 �)" >�SX >��0#6�L�� ������ /� �i /�#�B 5���)� �5��AS� ���i /�B�6 2 5)0 �)D�L���� 5��2� �2 �i 6�A /�6�: -�X

 �A�" /� �6�%� -�%E� �" -+�� ?�C+4 5����n� )��r� 7H.

 ��7 O�" 6BC(J:

 12� ���i /� #�" ��L�� /�#�B 5��#�"  . w��i <��( �# 7�$0 5�3 )D�L )K� �i

22111 dFdFM ×+×= ��L�� )D�L 

�i /� ���)� 7�n� #6 /��)��r� ��L�� )D�L 12��

3{  �� /N=" )D�L   � -�X �" �     �� /N.="� /�#�.B 5�) ).D�L  �."   r� -.�X .��   7�.n� )

� ���)�2 6�A /� 6�:.

 )��P∆...2211 +++=′ δδ WWMM�2���� 5��)D�L
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DEAD= 6/86
LIVE=8/33
WALL=6/86

>):�3 #6PP∆

�)K�2  �� )$!i)�� 1qd j�� �A�"��#6�     � >���i 5����!$B�0#6 �i �A�" /�Q   2� ��" )2� 6� � 2 .�k��        1$&).K)b�#6 �." U�m� -.0� 1

�� -�.

�� )K�...)P∆�D" )b� #6 �#....2�" �2)..3 #6 �.�.:.. >)Analysis Options

5 �+%�Include P-Delta  5 �!i6 76� �" �� �!� #��$�SX �# Set��" 5�2�� 5 >):�3 

�A /� 6.

 >):�3#6 5 P-Delta Parameters#�i �$�   �.�i /.� ���0 l�0� �6 )" �#    l�.0�)" ��.$"� 

�?�C+4 U) I 6���� �i /2��#�" V�i)� l�0� )" U�6 -0�, -!�, �# U�6��2�!� <�=$��.

 �+%�#6Maximum Iterations����i /� ���0 �# #�)n� 7�Q.

�+%�#6. . .Relative Tolerance" hS$B�1��6 �C� /L��$� ��()� w� -0�" <���)"  -0� /�+, 5 ��()� �� >��H.

  = /+�� {��)��

6�" /�+, 6�X��)$K#Q"6�X)K�2 �" /�% >��0)� /2�)D!� -0�

� -0� )$�"2B �# 6�X 1���� �j�i /�� ��T� #�4 �"�ddq/d 5�)" � #�)n� 6��%�c��

 -!�,#6P-Delta Load Combinationi)�� 5��+� )" 5#�" V ���)� 7H6�A /� �+0��� �!� /&)%� ����)" �"��

i)� /&)%�#6� 5��#�" V)��#6 >6��$0� 6#��P∆�"  2)E �2 VRQ/�66)K ��!X��





×
×

)7/0(7/1
)7/0(4/1

RD
RD

ACI

R�S�:

6 /� �# 6��X� 12�w��



=××=+
=××=×

33/877/07/1)7/0(7/1
86/677/04/1)7/0(4/1

RL
RD

ACI

3 >#�!A -0��3� ���� 1�2H
�dd>6�6 �# 5)���|��i 5�� ����)"�� >6��$0� f�#-0�             . 

12

11

δδ
δδ

〉′∆
〉′

TUاP

i
ii ∆−∆ +1
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�C+4 /+�� 7�n� )��r�

+4 _���#��C

#�" )�� -�� �LQL� 5��#�"6)�>>�S%" 6 �"�� 5��##� ���A /� �+0��� >�� -0� 6���� ���� 1� H #6 �i�)"��"2� 12�)E 12 V

�"�#�� >���� >6)�#�"#6 �2���6 )� w��/q=
/d*tt/� 6�X �itt/��#6�#2�C� -!�, 1� >6�6 *2*i�� >6��$0� 5�� �" /�%#�" 

>����# >���#�" �� /$!�, � �i 6�A /� >6��$0� �LQL� # �" �+0���  5�)" 2)E 12�)" V /��n�� #�" 5
/d �A�" /�.

ANALYSE: RUN ANAIYS

L��H �" _�)A ����)" 7H 76� ��� �"��!� /� 76)i Q2��� #6 �2        6�A /� >6�6 �� /��)B -

DISPLAY) �!� 5���2F: (

� #62���� /� ��� 1��� /��)B �2�!� >���N� �# /� �.

#��C��!� �# ��#�" 2��6 /� FDisplay : Show Loads

r����!� �# �� *nA )2��6 /� FDisplay : Show Deformed Shape

�i �aC� )� 5�#��i ��r� ��� ��6 /� �# ����n� ) #�a��!� #��C�Drift�#: 

i

ii

h
1−∆−∆=Drift =

2

12
2 h

drift δδ −
=

Display : Show Undeformed Shape

 �2�!� >���N� �$&��� )��r� ?#�@" �# >��0 �i ��6 /� �# 7�n�� 12� )"#�i �".

Display : Show Member Forces / Stress Diagram

 ��6 /� F2�!� �# <�, z�~X� #6 6���� 5���)��.
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Support . . .

                     6�.X �.0 ?#�@." �# >�.K ��n� #6 6���� 5���)�� �� �!� ���i -0�# �i >�K ��n� )� 5�#

      #6 F2�......!� 5 ���......� 5�# )......" )......D�L �......0 � /��......K �......�n� F�......i��

 5 >):�3Restraint Reactions  ��6 /� 7�N� .

                                                                   ��6 /� 7�N� �# <�, z�~X� #6 6���� 5���)��Frame/Pier

 -�� ��i /� ���0 �i 6�A /� ��" 5� >):�3i >���N� �����B /� #�" V�i)� U��i ��� .

 � U��i�   ���B /� �# �)��  I5�)�� 5#��� 2 /A)" �23 �� /Nk <�=$�� �#�i� ���� �%� 5�)��     7�N.� 5�.%" �.0 >��.0 5�# >�A 1

 6�A >6�6.     5�# )K� ��( )�  �~X� �� U��iz �i �  �i -0�# ��   #6 �   /��,�& -!�,  >):�3   5 �2        �# �6�.%� 5�.�#�" >�.A 6�.: �."

 ��6 /� 7�N� >6)$�K ?#��.

 U�6 -!�, #��� ��( f)"
� U�0 -!�, � !7��B #��C� � Q2��i /� �+0��� �# /K6�6 wnA �.

   L��H �# >��0 /$,� �  �i /� Q��         �i ��" �# *�, )K� 6�A /� *�, ����)" �    -!�, #6 �Define  ���� /� � i)� �� � f�.3 #�" V2  6�.:

�i��Load

i)�� >#�!A #�" Vq�
�t)E �" 2 Vq�k!�I � 1c�� �" )E2 Vq�k!� � � 1������)E�" �# 2 Vq�Add�!� /���2.

�$�2?#�@" w� �?#�� �" w� /n�&�)K �& 2��$�� >���N� *"�, /�$� 5���.

DISPLY :SET INPUT TABL MODE

�2QK 12� ��2�$� �i ��6 /� )"#�i �" �# 7�n�� 12 �26�A >6�6 7�N� >�A 5��" ���� ?#�@" 56�#� ?�XS4� �.

�i �"��� 5�# 2QK 12 >):�3 ��Data Base Input Table �A ����B >6�NK .
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0 �" P�")� ?�XS4�� �� w$�– P�C� –P�aB � )���X – Oa0 –���)� BUILDING DATA:

 o�& 5 >):�3 #6 ��)K�L � ��)$� -�2" �i -0� �$&)K #�), ���� �� U��i )� 76)i #�6 -�SX 2�� /� �������L � �" P�")� -�

+" �# _�E������.

  6 -!�, #62  )D ���i#�" 5�)" �i 56�#� ?�XS4���)%� 2� >6)i G�2 �!� /.� >���N� >�A 5��" ���� ?#�� �"  .�   *.T� �

 M"��� �" P�")� ?�XS4�� /�)–��)K ��.

DISPLY : SET OUT OUTPUT TABLE MODE

�2�i -!�, 1��5 � ?�XS4� 2?#�@" �# /��)B 1 ��6 /� 5��" ���� 

>):�3  5DISPLY OUT PUT TABLES7H #6 �i 6�A /� )��� : 

���~X� *B�6 #6 ���)z /�$� ?#�@" FRAME FORCE >��0 /��)B �" P�")� ?�XS4�� Building Modes

� #6 �i2i /��$=� ?�XS4� 1$� 1��+%� ��  5 �Ni 2>):�3 /5 ���� /� >�A >6�NK �" ���� )" ����#2 �-0� 6����.

�2 *��A ?�XS4� 1:

q– Qi)� �" P�")� ?�XS4��?�C+4 U)


�#6 -�24 �" P�")� 5�� + ?�CStory Drift

r����i 5 �� 7�n� )� ?�C+4 #6 P�C� �Point Displacements �A�" /�.

0 ��(�� ��2 �)$�i 5�)" �i -0� 1Drift�" �j ?�C+426)i �.

)r��� ?�C+4 /+�� 7�n�)(�:

r���Qi)� *��#6 g)4 /%,�� /+�� /+��� 7�n�)m∆  Delta m:                 

4  ���� �" �%��)�t���"��
 ���� 1� H
�dd
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W∆  = r����C+4#6 g)4 /+�� /+��� 7�n�)W∆ R�/d= m∆

R
ABIC =

)E#��C�2J3 *nA �" �����" �# V2�6 /� #�), >��0 5)��.� 5�)��� �# �LQL�  -+�� �" /$���C� e��LR$����� /�� F��i �

�6��.

 \ST� :                       ���)��

)E2#6 �# 7�!$B�0#�$&# V� H ���� 1
�dd �!� �%L�a���

r�#6�����   � 7��� /!� 7�n�)2 �##�i 1 \S+,6�6 U�:�� � �  5���)   �# �LQL�)E�"2  VR 6�6 F��i2   -.06 �." 5�)" /L��Hr� 76#� .�� )

r�#��C� >��0 /aB#�$&# W)&�" /%,�� 5����n����" �# /+�� 7�n� )2�Q&� �26�6 F .WRM ∆×=∆ )7.0(

 � 7�j�     �" �# �LQL� 5�)2 $+�� �  6�6 F��i /2   r� ��(  ���)E 7�!� �" �# ����n� )2�Q&� V2�6 F����#6 ���2 r� �." - .��  7�.n� )

 /+��)�0)" U� �.

 1� HC� �����62 )M∆ �# 6���� ��i /�.

M∆)��r� U)� Qi)� *��#6 �C+4#6 /+�� 7�n� :

Sec�/d < T<���� 7���      �C+4 _���#�                 d
�/d < M∆

����t� ���� 1� H 
�ddSec�/d>T<���� 7���    �C+4 _���#�                 d
/d < M∆

   �" �����"   �.n�2�     5����!$B�.0 ).Ti� .2              �� ).$!i <��.�$� 7�.�� 5�#�6 �.C+4 �6 � �s�/d    $� #6 ��$�.� �    � �." �.: .2   ?#�.+X 1

0# /��w                                                                                                       .


dd


dd

td

td


ddtd

 �� #��C� 12� �� ���

 #6 �#�/d <)E 

w26)i

b� #6 �#)

w�$&)K
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 -+���C+4 7�n� )��r�

�C+4 _���#�         
� =R/�$" 5����!$B�0 5�)"          

  :m�" �a"�# �6 p���� �"

005/0
7/0
025/025/07/0 <

∆
⇒<

∆
⇒<∆

H
W

RH
WHWR

005/0<⇒drift

 �" P�")� >):�3 #6 /2�N.i 5 �+%�Diaphragm Drifts�i  .��5 #6   �.�$�2 �i �).$�i �# .� �

�i�� 5  #6 ��$�22/   � #6 �i 2  A�+� ��# 1� x �� �, ) #6 ).K� ��L�+, *"  �.�$�2x  .�     �." �.�6�" ��.+, *."�, )

�Q&�2�~X� /$=0 F7��� /� �C+4 z�@� �# ���H � 6)i O.

� �i2�Q&� 12�Q&� �" 7��� /� �# F2� M4�C� F� 6�6 U�:�� ����$0 � ��)
133

122

11

δδ
δδ

δ

−=∆
−=∆

=∆

M
M
M

26 #�), �" �#�" )���X 76� *T� /+��� )"62/A)" #����"6�" �.

�"2    -A�6 ���� �, � 5)���  �Q&� �i 2    " -A�6 ����B /$=0 f�Q&� 5�# 7�$0 6�%"� F��� )$N�5)����Q&� �i -0� 2 � 6�.%"� F .� )

 -A�6 ����B /$=0 5�# )".

      �)$�i 5�)" �i ���C$%� /~%"drift �" 2 �i �� � 5i)��#6 �i -0� /&�i /L� 6)i /0#)" �# >�A )i] 5��#�" V�2 �# �.�$  )." 

 -�� #6 �LQL� #�" 5��+�x�y�!� �)$�i � �.

r� Y�"#6��\�&)� 7�n�)drift)r��� ?�C+4 /+�� 7�n�) (�i �)$�i�#� �.

Display : Set Out Put . . .          Support Reactions          Reactions

n� 5�� F�i���i)� )�� -�� /��K �� G�$=� 5��#�" V

� 7��� /�2� 1�$2 �" �# �26 ����)" �2>6)i *C$��)D� ����& �06�!� /(�)4�# ����
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 -!�,#6 7��� /�  Edit      Copy����)" #6� >6)i /|i �# ���� ?�XS4�Excel l �i �.$&# .��5    �# ���.� ?�.XS4� 

paste ?�XS4� ��( >6)i �$&)K -�2)3 �#  �!� >6��$0� �� /(�)4#6�� �. .

 �+0��� #6Drift\�!$( 6�A �$&)K )b� #6 /K6#�B �)� )�� �2�" .

� )iJ� :�)$�i #6Drift )  ?�C+4 _���#� �" ?�C+4 /+�� 5����n� )��r� (  �).� M4�C� /0)�2� 7�!� \�!$( -0� U�m

 6�A �$&)K )b� #6 >6#�B.   ����$0                         Ig�/d

  ��)��        Igt�/d

    7��0����& 7�� #��C� +          6�!� 1��%� �2�" �# 6#�6 6��� 7H )2� �i /���0����& ��B ).     �� �.2�" �.2 /.3 ).2� -A�6 6��� )K�

 6�A /(�)4 5#��� /3 �2 � 6�A >6��$0� M!A  ( #��C� )K�Uplifte,Q/� -��� /�nN� 6�".

((U� R�B�A �(� N+? �:

 -��� )�� �)$�i �" 5���� w�A�" >6)i >6��$0� )�� *,��( _���#� �� )K�.

20
L

 <  -0� >��H ���� 1� H ����� �� /n2 #6           )��.

 )�� 5�)" \ST�� )�� _���#� �i /�#�� #6 5)$� td �)$�i �" 5���� �A�" )$!�$��0  �A�" /!�.

 6�XIgt�/d -0� >�N� �$&)K )b� #6 p�,6 /K6#�B �)� )�� �)2� -0� y�x ��)�� /K6�6 wnA �)$�i 5�)" .
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M

 R�B�A $���δ ����V GJ�� �� D-V :

SSu+SCr
ψδ

ξδ
lesopCr = ?�� ��#6) 6�A /� 6�:2� fQB )�� -��(

Suδ

4

43
5 WL
δ

δ =
�� -0� /%"�� /0)�2� 7�!� w��i >6��$0� �2�" /0)�2� 7�!� ��   

/� �# *nA )��r�F��n� )��r� �i 5)�� 5��+� )" 7���  Igt�/d6�!� >���N� -0�   .

 ���� 1� Htq�ACI ��0F=" �� >6��$0� �" Option -0� >�A >6�6 #�), W)& F�3 ?#�@".

 /(�)4 5���Design:

#�" ?�+�i)� #�)� � <�=$��Design : Concrete Frame Design          Select Design Combos

-��L #6 /(�)4 #6 )��� ?�+�i)� >�A ��" 5 >):�3 #6Design Combos��#�6 #�), )� V2�)E 5 >���N� 5�)" 

 ���i ���i )b� 6#�� V�i)� 5�# #�" V�i)� . 5 �!i6 5�#Show  5 �!i6 5�# ���i �" ���i ���i OK ?���!X 

 ���6 �!��B �# #�" ?�+�i)� #�)�.

/(�)4 ?���!X U�:��Design : Concrete Frame Design          Check Of Structure

����)" ��6 /� F2�!� �# �� 7�$0 � ��)�� ���� 6#�� 6)D��� -(��� /(�)4 �� {3 .

Design : Concrete Frame Design              Display Design Info

� /� #�$06 12� 5�)�� �" ���i >���N� � /(�)4 /n�&�)K 5�� /��)B �����.

 ��#�6 6��� <�=$�� -�� )2� 5�� ��2QK >�A 6�:2� 5 >):�3 #6:
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 5 ��2QK <�=$�� �"Design Out Put 6)i <�=$�� 7H 5�)"�# 5�Ni �� �# )2� 5�� /��)B 7��� /�.

Long Tudinal Reinforcing ���� 6#�� /L�4 6)D��� ,As

Rebar Percentage ��#66)D���, P ) �" 6���� �# 7Hq �� c ���i �#Q" �# MaC� 6�" )$N�" )K� ���i ��#6 (

Shear Reinforcing��4 �(�� )" /A)" ?���B S
AV

Column P-M-N Interaction Ratio �� 7�$0 -�&)� �" 6���� 5�)�� -+��   ,CR

Torsion Rein Forcingk�3 ?���B /N,tA

5 ��2QK  <�=$�� �"Design Input� 6�!� >���N� �# z�~X� /(�)4 5��)$��#�3 7��� /.

 6)i �)$�i �# /�$" 7 �$0 M4�C� -2��i 7��� /� �� 7�$0 F2�!� ?#�� #6 ��T� 7���%" . �� 7�$0 -�&)� -+�� -0� )$�"

 5�!� #6 �#XZ>���N�  �� �!� .

� �� �2 -0� >�A /(�)4 -0#6 7�$0 �26 �2�" ��(

P �M w��6 /� #�), U�)K�26 *B�6 �#  . U�)K�26 *B�6 �aC� 12� )K�

6�$&� -0� /D$=��K -L�( 6�$&� 7�)�" )K� � -L�( 12)$�" 6�$&� F2�# )K� -0� V0��� .

 6�A /� w0# /N!B 5�)�� )�� -�� �~X �2 5�)" 5�%" �0 -L�( #6.

 ���� *2] #6 M,�� #��� u�# F��" 5 �Ca�� ����)" #6 -L�( 12)� V0���

 -0�.

Ratio
AO

OA
=
′

 V0���  q< 

 -L�( 12)$�" q=

 7���!4� U�Xq>
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5�)" -A�6 �����B �# U�m 5��6)D��� -(��� z�~X� �� �� .

 \ST�241/8168 cm=φ

*nA #66�A /� >6�6 �~X )� )2� #6 /��$�� 5��6)D��� -(��� � m�" -!�, #6 /��,�& 5��6)D��� -(��� .  VL�, #6

$0� �� -(��� 12� 6�A /� w�0)� �i /2�)�� 5�� �NC� ���A /� >6��

 #6 �i >�A >6�0 y"��E p+4 5)0�)0 5�� 6)D��� 5)0 �2 ��$"�

 *,��( w��6 /� #�), -0� >�A >6�6 #�), �!A #��$B�
 6)D��� 

 5)0�)0q� ���6 /� #�),  .

 �� )$!i �i /2���~X 7H 5�)"2CmcN2�� 6)D��� -(���  7�

 >�A 1��%�   .2Cmc = 
 * 
 =  -(���
 6)D��� q�

 U�r�3O.S  -0� �j�i MaC� /�%2 .

 )��r� �# ���H 6�" M4�C� )��r� �" ���� )K� � >�26 �# �~X )� �" P�")� ?�XS4� ������ /� �~X )� 5�# 76)i ���i -0�# �"

 �i -0� /2��$��L �j ?#�@" ?�+0��� ���6 -&)K -�2)3 ���H �� 7��� /�.

 #�$06 �� >6��$0� �"Change Design Section 5��� �� Design �~X <�=$�� �� �%"  , 6�6 )��r� �# MaC� 7��� /�.

 6�A /� �&�E�

161φ -(��� )K� \ST�                    26Cm�A�" >��H #6
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6φ

6φ

Rebar : �� �# ���H ��#6 MaC� 76)i �#Q" �" �i �� 6)D��� ��#6 c w��i /� )$!i .

Shear:>���6 7�N� �i -0� /A)" 5��6)D��� 7�Q��  -0� ��4 �(�� #6 ���� 6#�� /E)X 6)D��� -(��� #��C� .

)K� \ST�2Cm� = S 6�A W)& cmcmcm
cmAV 342/06057/0

2
=×= #6 ����6#�� 6)D��� -(��� #��C� 

��4 �(��                         .������B U�!� -(��� _�!:���4 �(�� #6 �� -(��� #��C�               

tV AA 2=

2171/0
2
342/0 cmAt ==

 *,��( ���� 1� H �n�2� 6��� �"        6φ   �� *,��( ��)�� � ����$0 5�)" /L� >6�6 #�), �#  8φ���i >6��$0�   

cm
cm 2

514/3
4
171/0 φ=×B #��C� 6#��� )Ti� #6 12�)"��" -0� wi ������.

 �# ������B *���&Cm��" Cm� �2)�D" .

 ��(B-: � �j�i /��B ����6 �2 /�%2 �A�+� 6�2� /��B �� ����6 1�" hS$B� �n��#�� #6 >���i 5����!$B�0 �" �a"�# #6 

�)�� 5#�JK ?���B 7��� /� �A�+� �#Q" /��B )D26 ����6 6�6 U�:�� 5)2J3 *nA y"��E 5��+� )" �# �.

!� #��$B� #6 ���� ��j #6 y"��E 12�z�~X� 5 � -0� >�A >6�6 #�), . ) >�Q� )BH �" 6�A �%��)�(

 ��)�� #6 , ����& #6 )�� 5��$�� � ��$"� #6h22� 5#�JK ?���B � 6)�K /� ?#�� >.

}td , 4
1

 , Sd
c , db�   {               *���&td = H)K� 

Cm�/q
 = �/q* �
�=d

Cmc/qc= �/d * 
c)!� ?���B          >�

 5#��i *���&                      � =  4
25

 MaC� *i _���#�       td )��� _���#�  =
�
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