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˺˾ �¶°�� -�Ã{Â·Z��cZÌW�m��ªÌ¼��ÉZÅ   

˺̀ �¶�§��¹Â� Äf�~³�cZ ·Z�»��]�É�Á�» 

˻˹ �¶°�� -�½Z^�q�{�¨À»�Êa��   

˻˾ ¶�§�¹�ZÆq � ®Ë�f»Y�Za�cZ ·Z�» 

˼˻ �¶°�� -���Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + 1.6L   

˼˼ �¶°�� -���Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + 1.6L   

˼˼ �¶°�� -���Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± Eݔ  

˼˽ �¶°�� -���Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± Eݔ  

˼˽ �¶°�� -���Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± Eݕ  

˼˾ �¶°�� -���Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L + Eݕ  

˼˾ �¶°�� -���Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L− Eݕ  

˼˿ �¶°�� -���Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + 1.6L   

˼˿ �¶°�� -���Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + 1.6L   

˼̀ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± Eݔ  

˼̀ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± Eݔ  

˼́ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± Eݕ  

˼́ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + L + Eݕ  

˼̂ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + L− Eݕ  

˽˹ �¶°�� -���Êa�µ|»�cZÌW�m��{ZË������Z]�½Z^�q�{�¨À»�¹�¿��{��Y�§YPlaxis  

˽˹ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + 1.6L   

˽˺ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + 1.6L   



  VI 
 

˽˺ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± Eݔ  

˽˻ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± Eݔ  

˽˻ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± Eݕ  

˽˼ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L + Eݕ  

˽˼ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L− Eݕ  

٤٤ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + 1.6L   

٤٤ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + 1.6L   

٤٥ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± Eݔ  

٤٥ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± Eݔ  

٤٦ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± Eݕ  

٤٦ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + L + Eݕ  

˽̀ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + L− Eݕ  

˽́ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + 1.6L   

˽́ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + 1.6L   

˽̂ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± E  

˽̂ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± E  

˾˹ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + 1.6L   

˾˹ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + 1.6L   

˾˺ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± E  

˾˺ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± E  

˾˻ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + 1.6L   

˾˼ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + 1.6L   

˾˼ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± E  

٥٤ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± E  

٥٤ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + 1.6L   

٥٥ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + 1.6L   

٥٥ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± E  

٥٦ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± E  

˾̀ ¶�§�ºnÀa ��Ê���] lËZf¿  

˾̂ �¶°�� -���Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + 1.6L   

˿˹ �¶°�� -���Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + 1.6L   

˿˹ �¶°�� -���Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± Eݔ  

˿˺ �¶°�� -���Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± Eݔ  
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˿˺ �¶°�� -���Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± Eݕ  

˿˻ �¶°�� -���Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L + Eݕ  

˿˻ �¶°�� -���Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L− Eݕ  

˿˼ �¶°�� -���Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + 1.6L   

٦٤ �¶°�� -���Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + 1.6L   

٦٤ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± Eݔ  

٦٥ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± Eݔ  

٦٥ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± Eݕ  

٦٦ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + L + Eݕ  

٦٦ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + L− Eݕ  

˿̀ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + 1.6L   

˿́ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + 1.6L   

˿́ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± E  
˿̂ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{��´À·�¹Y�³ZË{��1.2D + L ± E 

̀˹ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + 1.6L  
̀˹ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + 1.6L  
̀˺ �¶°�� -����Z]�\Ì¯�e�dve�É�ZÀ¯��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± E 

̀˺ �¶°�� -����Z]�\Ì¯�e�dve�Ê¿ZÌ»��YÂ¿��{���]�¹Y�³ZË{��1.2D + L ± E 

́̂ Ä¼Ì¼�¦·Y�É � ¹�¿�Ê§� »��Y�§YPLAXIS 

̂˼ ¶°��¦·Y -�Ã�³����Àe��Z¬¿�Á�ZÅ  

̂˽ ¶°��¦·Y -�Ä¨·R»�d^j»�dÆm�Á�cZ�fz»�ÃZ´f�{����Àe�ÉZÅ  

̂̀ ¶°��¦·Y -�Ê»��Z°]�|Ë�³ÂW��ZÆ¿M��{�Ä¯�É{�YÂ»���{Á�  

˺˹˾ Ä¼Ì¼�[�É � ¶ÌfË{ÊËY�mY�ÉZÅ 

˺˹̀ �¶°��É|À]{Z]�½Z¼fyZ���{�Ã{Z��µY{��{�dÆm�Á{��{�Ê¿Zfve�É�Y~³�ÂeZ»�M�½Ôa��  
˺˹́ �¶°��É|À]{Z]�½Z¼fyZ���{�Ã{Z��µY{��{�dÆm�Á{��{�Ê¿Z«Â§�É�Y~³�ÂeZ»�M�½Ôa��  
˺˹̂ �¶°��Ê�¼y�½Z¼fyZ���{�Ã{Z��µY{��{�dÆm�Á{��{�Ê¿Zfve�É�Y~³�ÂeZ»�M�½Ôa��  
˺˺˹ �¶°��Ê�¼y�½Z¼fyZ���{�Ã{Z��µY{��{�dÆm�Á{��{�Ê¿Z«Â§�É�Y~³�ÂeZ»�M�½Ôa��  

˺˺˺ 
�¶°���½Z¼fyZ���{�½Z^�q�{�¨À»�Êa��{�dÆm�Á{��{�Ê¿Zfve�É�Y~³�ÂeZ»�M�½Ôa��

�É|À]{Z]  

˺˺˻ 
�¶°���½Z¼fyZ���{�½Z^�q�{�¨À»�Êa��{�dÆm�Á{��{�Ê¿Zfve�É�Y~³�ÂeZ»�M�½Ôa��
Ê�¼y  

˺˺˼ 
�¶°��{ZË������Z]�½Z^�q�{�¨À»�Êa��{�dÆm�Á{��{�Ê¿Zfve�É�Y~³�ÂeZ»�M�½Ôa�� 

À]{Z]�½Z¼fyZ���{�É|  
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˺˺˽ 
�¶°��{ZË������Z]�½Z^�q�{�¨À»�Êa��{�dÆm�Á{��{�Ê¿Zfve�É�Y~³�ÂeZ»�M�½Ôa�� 

Ê�¼y�½Z¼fyZ���{  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
  

                                          �¶�§µÁY  
                                                Ä»|¬» 



  ˼ 
 

� -� -�Ä»|¬»  
 

½ZËZa�¾ËY��Z£M����{Ä�Ôy�Z]�Ze�d�Y�¹�Ó�Ä»Z¿��ºËÂ��ZÀ�M�|»M�|ÅYÂy�Ä»Y{Y��{�Ä¯�Ê·Â�§��Y�ÉY  

Êa�{�Â»��{�ÊeZÌ¸¯�¹Á{�¶�§��{Â»�Ã{Â·Z��Á�Êa��YÂ¿Y�Ê§� »�Á� ZÅ�Äf§�³��Y�«�Ê���]� Á�hv]�{�

Êa��d�YÄf§�³��Y�«�Ä ·Z�»�{�Â»�¶�§�¾ËY��{�Ä¯�ÊËZÅ��Y�|Àe�Z^��|¿Y  

- {�¨À»�Êa 

- \¯�»�Êa 

- Ê·Â°�Z]�Êa 

- É�YÂ¿�Êa 

- Ä°^��ÊaÉY 

- �YÂË{�Êa 

- Ã{Â·Z�Ã{�f�³�É 

- Ã{Â·Z�Ã{�f�³�ÉZÅ�Zy�É 

- Ã{Â·Z��ªÌ¼��ÉZÅ 

- Ã{Â·Z�Ê´À���f�]��]��«YÁ�ÉZÅ 

�Ä]�¶�§�¾ËY��{�¾ÌÀr¼Å�d�Y�Ã|��ÄfyY{�a�ªÌ¬ve�¾ËY�¹Zn¿Y��Y���¿�{�Â»�¥Y|ÅY�Á�Ä·P�»�½ZÌ]  

Êa�¹Â��¶�§��{Êa�¾ËY��Ì·Z¿M�Á�É�Z�·|»�ÉZÆ�Á��Á�Ê§� »�½Z^�q�{�¨À»�ÉZÅÃ|Ë{�³�Ê§� »�ZÅ�

�d�Y�Äf§�³�c�Â��ÄÀÌ»��¾ËY��{�Äf�~³��{�Ä¯�ÊeZ ·Z�»�Ê���]�Ä]�¾ÌÀr¼Å�¶�§�¾ËY��{��d�Y

»�lËZf¿�Á�d�Y�Ã|��ÄfyY{�a�{�¨À»�Êa�,Ã{Z��µY{�¶»Z��Êa��Â¿�¾Ë|Àq�ÉY�]�cZ�ËZ¬»�Á�cZ^�Zv

�d�Y�Äf§�³��Y�«�Ê���]�Á�hv]�{�Â»�¥Ân»�Êa�Á�½Z^�q  

�Ìa� ¹�ZÆq�¶�§� �{��§ÄÌ·ÁY�cZ�Ô�Y� Á� ZÅÃ{Y{� Á� Ä»Z¿�]� �{� Ã{Z¨f�Y� {�Â»�É�ÉZÅ�f»Y�Za� Á� ZÅ

Ã|Ë{�³�Ê§� »�µ|»�¶Ì¸ve�dÆm�Ä»Z¿�]��ZÌ¿�{�Â»�É{Á�ÁÃ�Á�a� �|¿Y�Á�Ã|Ë{�³�Ê§� »���¿�{�Â»�É

¹Y�³ZË{�,Ã{Z��µY{�¶»Z��Êa��Â¿�Ä��Á�Ê�¼y�Á�É|À]{Z]�½Z¼fyZ���Â¿�Á{�ÉY�]����]�Á��´À·�ÉZÅ



  ٤ 
 

Ã{�f�³�Êa�Á�½Z^�q�{�¨À»�ÊaÄ¸a�É�d�Y�Ã|Ë{�³�ºÌ��e�ÉY  

¹Y�³ZË{�Ê���]� �Y�¶�Zu�lËZf¿�ºnÀa�¶�§� �{�Á�É|À]{Z]�½Z¼fyZ���Â¿� Á{� �{���]� Á� �´À·�ÉZÅ

Z]��¼y�Ã|Ë{�³�Ä�ËZ¬»��´Ë|°Ë�¾ËY��Y�¶�Zu�¹Z«�Y�Á�{Y|�Y�Ä�ËZ¬»�Á�cZ^�Zv»��Y�¶�Zu�lËZf¿��|¿Y

��d�Y�Ã|��ÄfyY{�a�ZÆ¿M�Ä]�¶�§�¾ËY��{�Ä¯�|Àf�Å�É{�YÂ»�Ä¸¼m��Y�cZ�ËZ¬»  

�Á�ÊuY��� {Â^Æ]�dÆm� �{�d�Y� |Ì»Y� Ä¯�d�Y� Ã|Ë{�³� ÄWY�Y�ÊeY{ZÆÀ�Ìa� Á�lËZf¿� º���¶�§� �{

Êa�ÉY�mY�Â»�Ã{�f�³�ÉZÅ�{{�³��«YÁ�µÂ^«�{ 

Ä¼Ì¼���{¹�¿�¦·Y�É��Y�§YPLAXIS 2D V8.2�Êa�¶Ì¸ve��{�Ä¯½ZËZa�¾ËY��{�Ê���]�{�Â»�ÉZÅ�Ä»Z¿

Ä]dÌ¸]Z«��d�Y�Ã|Ë{�³�Ê§� »�,d�Y�Äf§���Z¯¹�¿�ÉZÅ��YÂ¿Y�Á�Ä»Z¿�]�É{Y{�Y�«�ºWÔ��Á�ZÅ|uYÁ�,�Y�§Y

Æ¿M�Ä]�¶�§�¾ËY��{�Ä¯�|Àf�Å�É{�YÂ»�Ä¸¼m��Y�­Zy�ÉZÅ�Zf§��d�Y�Ã|��ÄfyY{�a�Z  

Ä¼Ì¼���{�Á��yM��{Ä�¬¿�[�ÉÊa�ÊËY�mY�ÉZÅ�d�Y�Ã|Ë{�³�ºÌ��e�Ê���]�{�Â»�ÉZÅ  

  

 

 
 
 
 
 
 



     
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
  

                              �¶�§¹Á{  
                                     eZÌ¸¯Êa�{�Â»��{�ÊZÅ 



  ̀ 
 

� -� -�Ä»|¬»  
  

Êa�� Á�d�Y� Ã�Z��®Ë��z]� ¾Ë�f¼Æ»� Êf¼�«� Ä]Ê»� ©Ô�Y� Ã�Z�� �Y�t���ÉÁ�� Ä¯� {Â�

�ÉÁ��ZË�¾Ì»��ÉÁ��0Z¼Ì¬f�»�½M�Ê¿Zfve�t���Á�Äf§�³��Y�«��YÂË{�ZË�½Âf��½M�Ê¿Z«Â§�¼������ÄÌ°e

�¶¬fÀ»�¾Ì»��Ä]� Y�� Ã�Z�� �Z]� Á� {�Y{Ê»Ã{Z��½ZÌ]�Ä]� �|À¯��e�Ã�Z�� Á�­Zy�¾Ì]���YÁ�É��À��Êa

�Àe�Ä¯�d�Y½Âf����Âe�Ã{�YÁ�ÉZÅ�Ì�Á�Êv����{� Y�� ZÅ�¶¬fÀ»�¾Ì»��Ä]� Á� Ã{Y{���f�³��e

Ê»|À¯[1].  

 

� -� - Ä·P�»�½ZÌ]  
  

�ÉY�mY�Á�ÊuY����{Êa�ÉZÅÄË{Y� �Z]�¾Ì�|ÀÆ»�Ä�Ì¼ÅÃ|Ë|��cÔ°�»�¾Ì¼ze�½Âr¼Å�ÉY

�cÔ� »� ,�f�]��À¯YÁ�µÁ|»¾f]¾f]�ÉÓZ]�ºnu� ,ºÌnu�É�Ë�� ���Á�É�Y~³�ÂeZ»�M� Á�É�Ë��ÄmYÂ»

Ã{Â]ÊuY���{Â^¼¯�Ä�Ì¼Å�Á�|¿YÄ]�Êf�ËZ]�Á�ÀËY��Y��d�Y�Ã{Â]��Â¼¸»�¾ËÂ¿�ÉZÅ�ÊËZÅ�Z°ÅY��µZ^¿{
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1 Pile 
2 Single or Spread Footing 
3 Spread Footing 
4 Stepped Footing 
5 Tapered or Sloped Footing 
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1 Combined Footing 
2 Bearing Capacity 


