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��ت�� �  ���:K���ـL و          �N ز�	ـ" Oای	ـ� ��رU م $ب "SـRن در �ـ�ه�� Qـ��� ��Nـ��G; Pـ	ات ��K:ـ�
��ر "��WX و در�L ا�
�ع "�! 	Y�" از L6� Z         یـ�ار ���ـ�� �ـ� را�Z�� Oای	ـ� LF[ـ\" ]ایـ Lدد، �ـ	K


�R ;�ریLbS ز"��� ;ـ	اوش در �ـ	ایO `�	ا�ـ
�ع، �Fـ�    . ��� ;_ ی^ "���$ �!	c از     �	وم ا"ـRـ
ا
ـ	`� 
^Uو �" 	�K ���N ���d; و �	:N �AUرا در ز"�ن وا �	�K      ـ���d; ـ�ذS;ا LـN ـ�ز�� Lدار� �ـ	N    fی	هـ�� �ـ
هـ�ف از ایـ[ "_�
ـ�N Lـ�ر�K	� "ـ�
� ه �ـ��� ا�ـ^ �ـN Lـ	ا� ;Aـ�اد           . �ـ�زد  ��N�، د� ار "ـ�  "�

h�Z Oای	ض $" زش دی�� و "� "4�ود� �	را در     ! L6ه\ـ LـN Lاوش ی�!6ـ	; �Nدر ز"�ن � ;��، د ��; ا
���Zی�ا Oای	ی�����
Wا در ای[ ;j�_4، ا6N�ا "�ل. ر N	$ورد    kان ی �� LN ی�ن F� ���Q �� اء "4�ودRا�


LA " رد�، ;�وی[ K	دی�� و �mn در �o"دی�� ا�^ ٦٤	K R�
��$ ،^�AoU م�� ^
در Kـ�م ANـ�، از   . ��
��6یN LFB�� r	ا� $" زش "�ل L6وه� داد� د�	K ���N  هـ� )GMDH (     Oای	اوش در �ـ	ـ; hـ�یZ ^ـ:�

��6یr "ـ�ل  . �م �AoU^ ا��X6د� ��� ا�^� �Nارزی�GMDH   ـ�ن "ـ���از دUـ^  دهـ� �ـL ایـ[ "ـ�ل      
^:� �
���" L�
  .��ز� �	ایO ;	اوش ���Zی�ار N	Q ردار ا�^ �


�R ا�Rاء "4�ود، ;	اوش  :آ�F� واژ� ه���$ ،^�AoU ی�ار، ��م�Z�����L ا�
�ع،  Oای	ل ��"GMDH.  
  

Abstract: 
 
Sudden fluctuations of water surface elevation in earthfill dams’ reservoir changes the 
boundary conditions of body and the surface of the dam. It leads to sudden variation in pore 
water pressure and saturation degree that reduced the dam stability. Varying conditions of 
the dam water surface entails the time history analysis of unsteady seepage through the 
dam. This type of analysis though necessary, is very time consuming and makes the decision 
making at real time operation very complicated. In this paper an intelligent model that is 
trained for a few analysis results is used for prediction of the seeped water to the earthfill 
dam core in unsteady seepage conditions. Therefore, in this study, a FEM of Alavian earthfill 
dam as the case study is made and analyzed for 64 uncertain conditions. In the next step 
FEM analysis results are used for training of Group Method of Data Handling (GMDH) Model 
for prediction of seepage at unsteady conditions. Results of GMDH model application shows 
its high capability in simulation of unsteady seepage conditions. 
Keywords: Uncertainty, Finite element analysis, Unsteady seepage flow, GMDH model. 
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�R ;	اوش در ������ر N	 ه�� Y�" LN ���Q ر ;��A[ روش $! hا� ��ه	N از  ���١ـ��  ه�ی� �	�K ـF� ،
�� ���ـL و Zـ�، "_�و"ـ^ در N	اNـ	      �٢ـ^، ��6ـ	ل رKـ�ب   د هـ�� ��Nد�ـ^ و Zـ�ی�[    �Zی�ار� در ��	وا�N در

��ر "��WX، از 3	ورت! hی^ ��ه�:����� از �	�^ ذرات و در  ��هـ�� یـc k	ا�ـ�     !	��یh درو

                                                 

1-Uplift  
2-Piping  


