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�C'%D  
شبكه در كه هستند فني ابنيه جمله از حائل حملديوارهاي گستردهجادهونقلهاي كاربرد ريلي و دارنداي براي. اي

مي استفاده غيرمسلح حائل ديوارهاي از متمادي در. شدسالهاي نيز آن مصالح و ساده ديوارها اين طراحي هرچند
است محدود ديوارها اين عملكرد اما هستند علت. دسترس اين با،به و كرد پيدا توسعه مسلح خاك ديوارهاي احداث

ق به ژئوسنتتيكابليتتوجه فراوان زهكشيتسليحاًخصوص(هاهاي و مسلح)كنندگي خاك ديوار نوع اين اجراي و طراحي ،
است گرفته قرار توجه مورد بسيار امروزه و يافت گسترش روزافزون طور ديوارهاامكان. به گونه اين اجراي سنجي

ارزيابي مورد را ديوارها اين تا است اقتصافرصتي و فني تهاي و داده قرار اعتمادپذيري تحليل و ازأدي ثيرپذيري
كنيم بررسي آنها روي بر را ازتحليل. محيط ژئوسنتتيك با مسلح خاك ديوار كه دادند نشان اعتمادپذيري هاي

برخوردار بيشتری دارداعتمادپذيري كمتري حساسيت پارامترها تغيير به نسبت و به. بوده همچنين مقاله اين در
يكديگرارزيابي با ديوارها انواع احداث هزينه آن در و شده پرداخته نيز متعارف و مسلح خاك حائل ديوارهاي اقتصادي

شده ارزيابي. اندمقايسه از آمده دست به ارتفاعنتايج تا مسلح خاك ديوار احداث كه دادند نشان از۶ها تر گران متر
است سنگي مصالح با وزني حائل ارت. ديوار در ازاما بيش دارد۶فاع را ساخت هزينه كمترين مسلح خاك ديوار . متر،

مطالعهاًنهايت امكاندر گلستان ويژه جاده به مربوط موردي سازهاي گونه اين احداث قرارسنجي بررسي مورد ها
جمع. گرفت و منطقه بازرسي از پس مطالعه، اين انجام دادهبراي باآوري مسلح خاك ديوار طراحي، ژئوسنتتيكهاي

تحليل به توجه با و شده تطراحي و اقتصادي اعتمادپذيري، امكانأهاي حائل ديوار نوع اين اجراي محيط، شدثير . سنجي
نظر از كه آن وجود با كه بود آن از حاكي مطالعه اين ويژههزينةنتايج جاده امتداد در مسلح خاك ديوار احداث

مقرون اعتگلستان قابليت و صرفه قابلبه نيز آن آسيبمادپذيري دليل به اما است، مسلحقبول خاك ديوار پذيري
جريان برابر در ژئوبلوك پوشش با غالبژئوگريدي كه سيلابي، ميسنگاًهاي جابجا خود همراه را بزرگي درهاي كنند،

شدگيريتصميم گذاشته كنار حائل ديوار نوع اين احداث .ها،
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��!����   - =!���C�)56 M�7
�� �;�< M�7
�� B� O)��� (�,
�(��91�� �� d![)3 �� �, ���' .   S�C���� �(���C��/ +!�#3 2� W/

 H"�fP  2� �C��' B� ���!�L� Q��a 	,�' S����� ���, B'
1  B?��� 2� ������� �� �H��2 �� B%��#� �) .  
 )2(                           rff NNFSPP ��� )1(  
fN :����3 ��,���<� +' �� ���
!"1 X)8-   

rN :�,���<� +' ����3.  
  
  
  
  
  
  
  
  
  
  
  
  
  

  

�- &��(�!��	 �UK�X� :   BC� GC!� H"� S����� =�������/ B�$�?�
�� Z�*�� M�)[  ��      !C!�3 S�C� BC!$-� M�7
�� ����� B' �)

Z�� 2� ������� �� Wl� - �� a - +!�#3 S�� ��� ��� ��GP� Q��
�� B%��#� ������/ �D B� O)��� ���!�L� �) .   ���C�2 �C3 ��-�  ��

+!�#3 ����3 B'  �,���<� ����3 �� �,)Z�1    ������C/ M��C!!^3 (�C, (
�� ����3 ��) �����    ���C4� +C��4� �� �D B� O)��� S����� - �)

�� E�� ������/  �)]6 .[     �������C/ =C� M�%C��#� S)CL �� B�%$�
,������/ ������� �!!^3 ����L (� ���", H��A - ���' .   BC� i��C��

+!�#3 2� ���D H��        ��)C� S�C� BC� O)C��� (��9C/����&� (�C,
 	
� �� �B�$�?�4-2 H�� �� ��!� .  

 
3.  ,.;� �*�� >���!)�� `!)�! >��P(a! @"��R�!

,.;��'b �  
E!�73 (�,��G��  ��3��D��' 2� ��� �(��7�8� ����2��  (��� (�!1

� f�
���Q���   HC�� BC��G1  ��3 .   ��-D�C�  !C$-� (��C�   H<�C�
���� ����2 B� +5�� (�,��)��  +5�� (�,��)�� (�!1���� B' ���1

�)� �)< ������� +���� �� :�"�  �� . ��)�� X��3�� �B�$�?� �D ��
 B�3  ���� �-�1) 2� 	!�9 ���(  @C�)�� �)   !C�5/4   �C39  �C�� ( -

 ��3)') 2� ���'5/4 ���( E!"43 �� �. M��$�?� �,��� 1����"  (�3
   ��)C� GC!� ��!����)56 :�"� ;�< +5�� ��)�� - HP�1 M�)[

����2�� ���8 HP�1.  �� i���� ����2�� �, �� S-�I 2  H�� ���D]7.[  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

��C?2 .���Q�`�J��! �" �*�� >���!)�� �=�� >�� Z.(I� >��)��� d"���(� �" �%���A �O�] (7[  
�!)�� `)� @G;� `�J��!  Lee VSL Corp. Yako and 

Christopher Koerner  

��2- 
����300570 570 760 

@�)��190344344 573 
��3)'190344344 455 

���)�1 (� 
����245377377 - 

@�)��230280280 390 
��3)'225183183 272 

:�"� (G�P 
����140300300 385 

@�)��100280280 381 
��3)'70172172 341 

:�"� ��!����)56
����--250 357 

@�)��--180 279 
��3)'--130 223 
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 19.8' �f KN�

    ��CL - �C�2  �(�
  �� - �HCC�� ��)
      X)C� 2� ��)C�� 

H�. 

  

  
M  

  �P�C7� :$�7�

    28   �C���� �2-�
 

 �2-300f '
c � 

AI  ����12   �C3
 E5�8 5  ���!����

 ���!CC� ���150 
  �C"15   ���)C�!'

.B;($� 

��� 	���� �����

1  ,   / sat
3 �mN �

2- +C5�� (�C,�
)CC�� ���2�CC� :$
�C�)/ ��C�$� 

 +3 �� �� j�P

  

 <).")*+ @MBW

 
 

 BU JB� ��)�& �

�C%��� HC�-�4
/  250 mkg. 

  �C%��� H28 -�
 X)� ����!� �III

(�,����!� 	
���. 

  �'�C10 ���)CC�!'
"�!� ;��3 ��  �

 $�� ?��� ��� B

� ���� � ���� �

:! �� :
C  ,   / 8 3mKN

�!)�� @: ��)�� ��
$�CC7� ��CC�, �CC
�:�C"� ;�< +5

MB +� K��?�

 �3 :@��)	 $��K!
 

@��P� ,K�P: 
���� ��2 :J��

��. 

���� � :4� �C�  ��
'
cf �  ��!& -3m

( :H�-�4� ��  ��
��!& �� ���150�

fy )/ +8��� -
 �4P� (5/7 �!����

 �LL :C< M�CC!��&
 M150 �� ����)�!'

  �5 ���)�!'.  

"���@ �)�>� A$

          	�����

3- :!�"3 G��'�<
30  ,   0 �� f	

 
� @��)	 $��K!

CC�)/ ��CC�$�
5�� (�,��)��

)56 ;)��BW

 

�%�

� P� N�PI��
 .- ��)�� :$�7�

�� �� ����� J�� -
��2- ��)�� :$�7

2/  200 cmkg
��L ��)�� :$�7 �

��!& -350�  �� �
18  ��4200'

y �

(�,����!� (��� -
� LL�� �Lh!)�

 ,D ����)�!' MUD
�� ���� :$�7� -

, "� +*�)�(('& �
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Moerner et al.

=!��� ��2��  ��3
B��G +�C �� �C,

�*�� >���!)��]7

�C�#� @���C o�
�C��� GC!� �C��D �
�!8 - B�C�91 �C
' �,�)< �!!^3 ��\
,��)�� B� O)��� 

 �����  �� ��$m�
� �,��)�� 2� =� 
����C�� �� �����L

��� (2�C���2 - ,D
BC )CL �C�� (�C,

H�� ��2 ]� B
��L ���� �� < �(�

X�C�   (�C,2 �6 -
e����.  

 / 19.8 3� mKN

/ 19.8 3� mKN

�Q
)

d"�
�

�"�
O�

(

�%$ ���@ !?�!>

K%L M�4!4#3 i����
"� ;���)56 �� :

G, B� O)��� ���)
�.  

  

� Z.(I� `!)�! ���

�C���L B �C3 �C,
  C���L ����C4� �

CA� �C,��-D�� �C�
 \� d��
� (�,

B��G, ����I� (�,
H�� (�-�a �.
�, ����L B� O

L 2� W/ - ���' 
- ��1�-�P ���� ��
C��G, QC"� �C

���� .  
B� +5�� (�,��)��
���� ��2- �����

��: �3�� �C� ��)��
�� ����L (�,)�

�(�� ��%:  

 18  , sat � KN�

 18  ,  sat � KN�

& 
��!)#B �!)��>!

 �)�(�( 

!��%

�D (� H�� L B'
;�< (�,��)�� H

H� .)�� E�� ��
�� �3���D  �)

�Q� M'_��'� �����

BC!$-� M�!a�P B'
 �?!#�  ���C",�

� BC*!�� �� BC' 
�6-�/ �� �� c��
,  !!�3 �6-�/ �,
���D (��7�8� ���

O)��� M�!a�P ��
 !!�3 ��#� @�

��� B�� ���- (
C� �� �C��D ��-D�� 
�'  !!�3 ��)�� (
� X�)�� ����L B!

�*�� �!: � ��2-
���1.  

��!)�� @�C�� N
�$� K%L M�7
�

<�= N %" >��
� :
  0C  ,   / 3 
mN

HV��� �� :
  0C  ,   / 3 
mN

@�R

&'((��)*+ �"  ,.;� <

>Q.� ,.;� < 

� `�J��!!)�

  

S-�I 2 ��)1
H<�� B��G,
� +5�� ��)��
e��<�  ��

  

 �%�2 .��
  

 �� B� �R� B'
M�![)7<
�)C� ��,�)<

Z��3 ��� ��
, ��  �������
��2�� - +5��

�  ������ B$�4
�� B� BI)3

(��� H���P
 S��1385�

(��� o������
!$-� M�!a�P

� !)�� `!)�!
1)56 �� :�"�

� N�PI��
��� .�� ����
� �PI��
1- / ;�<�
�28  , �b	
 
2- � ;�<
�30  , �r	

R� �!)��

<�= �!)��

<�= �!)��
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3-1   ,.L;� M(" �@�R� �*�� �!)�� �=�� ���Q� ���A�"
��V C��B)*+ �" ,.;� <�= � >!  

 -� BC� :$�7� X)� 0��� �� ��2- +5�� (�,��)��    - ���C� X)C�
�� E!"43 ���� ��) .� ����� �� B J�C� �)I- H�&     �C� �,�C� ��C'

       ��!C"� ���C� :$�C7� �C� +C5�� ��)C�� H<�� �Q���� �G����
H�� S)��� .bU)���  B� �,��)�� X)�  �� X��3��H�&   �C�P +5�"�

 BCC� - ��)CC� ��CC3)' BCC$G$2 (-�CC!� +CC��4� �� (���CC��/ T)CC7
�
X��3��  (�,4  �35   �-�C#� �C��  �C�  )C�� .  S-�CI ��3   ��-D�C�

     ���� B�C� (�C�� HC���P KC%L ���� ��2- +5�� ��)�� H<��
��� (2����2 - ��1�-�P ����  S��  ,D1385  H�� �� B5���]8.[  

 ��� S-� B���� �� ����� B���� -� :�"�  �� +5�� ��)�� ����L
  S�C��' +�� �2�� +' (�����/ �;�< �%��I ���P �� Z)��� 2�

)16�-         !C!�3 ��)$�C �C�2 ;�C< (����C� HC!P�V - FGC^$ ���
��   - �C,��)�� H��
a +�� ��)�� (�GI� �Z-� B���� �� - �)

 �C�  !!�3 �P�7� ����!� o?4� :?�  �)C .  �C���L KC%L   (�C,
  ��CL +C5�� ��)�� c���� B��G, ��-D�� �e�����   S-�CI �� (�4 

H�� ���D.  
 S-�I �����4 �� ���� �-�� B' �,�90 %��G,  ��)C�� c���� B

 2� ���' - J�� �� ����� M�!��& B� ���� ��2- +5��10 % B� G!�
�� O)��� �'�< M�!��& �) . �� B' H�� �D ������ X)a)�  ��

�� �!!^3 (���2 ���4� B� �D c���� B��G, ���)�� E*� �!!^3  ���'  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

     C�� ���C�� BC��G, (-� (��C�2 �!A>C3 ;�< X)� �!!^3 ��� �D c��
����� . S-��I K%L4  -5H%"�  �� �    �C�2- +C5�� ��)�� (��� �,

��L :�"�  �� - ���� b�P�[ �)I)� e��<� - H�� ��"�� G!� (� 
H���I� p��
� - B�P� ���� :$�7� X)� ��.  

  �� (��� B'  �� B� BI)3 �� �(���1)56 :�"� ;�< (�,��)�� ��
�H�� �!^�� :$�7�  C�� B��G, K!8� ��-D��    BC� �C,��)��  C�� c��

��' �,�)< �!!^3 �'��� ����2 �-�� .   BC��G, ��)CI)� @��� K%L
   S-�CCI �� (�CC��1)56 :�CC"� ;�CC< ��)CC�� c��CC��5  BCC5���        

H�� �� .B��G, �� �-�& :�"� ;�< ��)�� =� H<�� ��  (�C,
B��G, ��"��� ��[�  ��GC�� - ���,2 E�"!� Q7� B� O)��� (�,

B��G, B� G!� K!8� �) BP�a� +' .B��G, ����� ��     i��C��  C�� ��C,
�� n
����) : �-�� ��70 %B��G,  :�C"� ��)�� c���� (�,

     �C�� ;)C��)56 - �C��1)56 QC7� - B!�3 B� O)��� =!����)56 ��
�CC�  �-�CC� �� q�)CC30-25 % BCC� �CC,��)��  CC�� c��CC�� BCC��G,

B��G, �� O)��� �'�< M�!��& (�,  	��GP� B� BI)3 �� q�) E��
B��G,         X)Ca)� ��C,��)�� �C��� BC� H%C"� �'�C< M�C!��& (�,

 ��!/ H!�,� �'�< M�!��&��   BC��G, ���)�� X��3�� 	��GP� �� q��'
      �C� ��C�!� ;)C��)56 BC� H%C"� �C��1)56 Q7� - B!�3  - q�)C

  !�N�,+!$� B� B��G, �MU)7#�  �� ��)� �3����-  - BC!�3 (�,
 �� +' B��G, 2� ��R&� 	
� �D Q7� �C� +!��3    i��C�� - �C,�

� 	4� ����L B�� ���� ���G����'.  
  

  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 �����
�P� 

�P� $!)�T 

���� +5�� ��)�� ���� ��2- +5�� ��)�� 

`�J��! �" ���Q� 
2  �(�)����( 

`�J��! �" ���Q� 
6  �(�)����( 

`�J��! �" ���Q� 
2  �(�)����( 

`�J��! �" ���Q� 
6  �(�)����( 

2 H�� �� �'�< M�!��& 7814  27756 7814  27756 

3  !�� �� �'�< M�!��& 13410 100764 13410 100764 

6 J�� �� ����� M�!��& 365630 2515080 30060 90180 

7 ��'��� - �-��� 5698 46200 - - 

8 H"� f)\ - (��� Q$�8 - - 278728 27756 

12 �I��  �� - - 274258 100764 

20 +4� - +�� 11600 34800 19069 90180 

B��G, +' o�I  �,)S)L ��� Q"���( 404152 2724600 623339 4255729 

B��G, +' o�I  �,)��� o������ Q"���( 202076 454100 311670 709288   

 ��C?3 .`�J��! �" @�R� @�(" � @_�� �*�� �!)�� �=�� ���Q� ���A�"  >��2  �6 �(� 
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3-2 ���Q� �;�����*�� >���!)�� `!)�! �=�� >��  

         �� ��C�D HC�� BC� i��C�� - ��C �C'r M�Ca-��� BC� BI)3 ��
B"��4� ���)�� ���%8 (���
�    ��C�\ c��C�� BC��G, B� O)��� (�

)� +� �� d��
� M�&��3�� �� ��)�� X4 H�� �� B5��� . ���&
�� ���)��  �� ��)� �� B' �3���2� ��3��%& ���' ��!� ��)3 :  

1-      �C3 ���C� �C�2- +C5�� ��)�� H<�� B��G, B'  �� �)I- ��
 X��3��6  ���  @C4P �,��)�� B�)1  �� (��I� ��� �H�� �� �����

 X��3�� �34 ���� (��7�8� B!I)3 - �� B![)3 ���.  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

  
  
  
  
  
  
  
  
  
  
  

  
2-      H<�C� X�C�3�� ��)C� �� �C ���� ��%8 ��� �� B' �?���

  (U�C� E*�  !�N�, �H�� k��[ G!� ���� ��2- +5�� (�,��)��
 �� �� �-�& (G�� ����� G!� (��7�8� B!I)3 �����I� M�s��. 

3-  ��CL +5�� (�,��)�� H<�� B��G,   X�C�3�� �C3 (�10   2� �C��
H"!� ����)<�� (��7�8� B!I)3. 

4-  ;)��)56 	)/ �� (���1)56 :�"� ;�< (�,��)�� c����
 X��3�� ��10-6    +C5�� (�C,��)�� dC��
� X�)�� �� B"��4� �� ��� 

��C?4.��V �*�� �!)�� �=�� ���Q� ���A�"`�J��! �" >!  >��2 �6  �10�(�  

�P� ����� �P� $!)�T 
`�J��! �" ���Q� 

2  �(�)����( 

`�J��! �" ���Q� 
6  �(�)����( 

`�J��! �" ���Q� 
10  �(�)����( 

2 H�� �� �'�< M�!��& 7710 41829 42405 

3 �!��& !�� �� �'�< M 13410 151350 198480 

6 J�� �� ����� M�!��& 25050 92685 137775 

8 H"� f)\ - (��� Q$�8 305046 1505878 2671580 

9 ����!� �� (�U)P (�,��' 211970 1362020 3653100 

12 �I��  �� 254891 1388869 3342235 

20 +4� - +�� 12713 50850     114413 

, +' o�IB��G  �,)S)L ��� Q"���( 830790 4593481 10159988 

B��G, +' o�I  �,)��� o������ Q"���( 415395  765580 1015999 

 ��C?5 .`�J��! �" <).")*+ H�)	 � C��B)*+ �" ,.;� �*�� �!)�� �=�� ���Q� ���A�"  >��2 �6  �10 �(�  

�P� ������P� $!)�T 
`�J��! �" ���Q� 

2  �(�)����( 

`�J��! �" ���Q� 
6  �(�)����( 

`�J��! �" ���Q� 
10  �(�)����( 

2 H�� �� �'�< M�!��& 45761 402130 1095123 

3  !�� �� �'�< M�!��& 59334 504520 1365589 

12 �I��  �� 15650 39125 70425 

13 	!/  ��  B�<�� 201320 603960 5350 

20 +4� - +�� 1124 3835 114413 

B8���� �/ B$)$ - ���1)56 Q7� - B!�3(-��209900 1856900 5456900 

B��G, +' o�I  �,)S)L ��� Q"���( 533089      3410470 8999987 

B��G, +' o�I  �,)��� o������ Q"���( 266545 568412 900000 



 

  BC4?�� �  (�
    �C���L (
     �� �BC4?�� 
  F-� �BC��

 ��CC �*�CC�      

  

  
 C��B)*+ �" 

��' ���� .
       ;�C< �2�C�

 �2�C� ��  (�
 @���CC  !
 2� :�CC"� ;
  !!�3 (��� 
  ��)C�� (�GI

   �M�!Ca�P 
  �C�   �)C.  

+��!!^ �,  

�C��2�� - ����!� 
(�C��1)56 :�C"�

�C� E'�C� �C?!
  �C �*� .�� ��

CC��� BCC*!�� - �D 

,.;� <�= �*��
$�(;.  

,.;  
2� � �� ��1��� -�

� �I��C< - �C
����& - ��!���
!CC!�3 (��CC� S-� �
;�CC< ��)CC�� (�
G!� Z-� ��1��� 

	 GI� ��<�� (�,
�� B�P�1 �).  

Z�&  �� HC!�?8
BC�P�1 =�' ���

E' 2� - � ^3 ��)�

M��,��� 0��
� ;�< +5�� ��)
!#� �Am� +��)& 

��)��   ��C��� �C�
D �� BCC�P� ��CC�� 

� �!)�� i!C�! �S
;.B ��� ���? ��

;� <�= �*�� 
�� �� :�"�  ��)3

C�<�� (���C��/ �
�� ���P� ����� B

�2��� .��1�CC�� ��
���CC��/ ��CC�!�L� Q

�� ����� �) .��
+� �! 	�3 - �,

1 ���� (��& (�,
- �)%�' ���%I (
�!�L� Q��a 2� 
� Y�� �2�� �

>�'�!  

��' ��!/ M� .����
)�� �HP�1 M�)
0��� �� Wl� 
X)�  �� c���� 
M�CC&�L� - �CC

H�� ��.  

5 .S� R! @������

�!)�� @�!�V
;�< ��)�� =� 

�C���� B� S-� �
B� Z-� ��1��� - 

�CC� :�CC"� ; �CC/
Q��CCa - ���


 ���� ��!�#3 (�,
���*��I  !!^3 ��,

F-� 2� :�"�  �,
(��� ��!�#3 F-
�+!�#3 ��-� - �

*����� B!�� �B

!)B � >�GE! ��!C�
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2� ���' X��3��6

j�P - ���� ��
�� ���. 

(�C,���,�� (-
E�C� 	,�C' S
�)I- ��� ;)��)

�� MU)C7#� 
- ���� �)CCI- �CC
��C��D �� =!���C

+C��)& BC� ��)C
;�C< (�C,��)�

�C� ����   E!C�':
�C< :$�C7qG��'

�D HC�!8 M��!
��)C� �C�)/ 
��C���L �� n
qB$G$2 (-�!� +�
S)CCL q:!�CC"3 

���� >  

�L" ,.L;� <

2� ���C"�1 �.C�-
�C� Q!�  ���C��.

+C5�� ��)�� c�

 d"
�� 

�(�
 >

!R! 
�" �

!)�
� i

!C�
! �

��Q
�

)
���

�
( 

�������! ���#" 7

� (��� ��� ����� (
H . 

���� ����4 ��� �,
 ���-D @�)�� 

 	-� ��-��CP (�C,
=!���� S�C���� ��,

)56 - ���1)56 Q
��� 	. 

 C�� �����C' F�
CC��D �CC!$)3 (�CC,

�"� ;C�)56 �� :

�C� ���C�D H�C3
B��� c���� (�,

+��)&  �� 2� �
7� ��)� 0���� 

"� - ��!>!!^3 B$
��C�$� X)C� q�C��

nC7
�� ���C"�� 
�4� �� k)P E�"!

 CC�� �C E�CC"!�

  

>���!)�� `!)�! >
  

<�L= �!)�� 
$�(;.  

 � - ���CI ��)C
�� B��� B� B'�D �

��� ���� B��� Q

�(�( 

�� ��� �����	� �

��' B��G, (�(��
��2�� ���� H�� �3

4� �1��'��/ B� K
����4� �,���)�� 
	,-.C/ - M�4!

 2� B�!�� ����)56
Q7� - B!�3 B��G
	,�' �� E��  
��C"1 - EC�&  
BCC��<��' ��CC*�� 
;�< (�,��)�� c

HP. 

�� B� ���)�� ���
�G, (��7�8� ��

�s�� B� �I  �� �
�� - �'�< M�!
!����)56 :$�7� 

��D M����- +!$� B
(-�C!� �)s� 
!� H�-�4� ���4�
CC�& S)CCL - Z�-

4 .>��P(a! @"��R�!

>!�?! >��
.B ��� ���?

 +�5 �C� ��,���
�� �)%& ( ' ��'

Q��
3 2� (�!1)�

 

 @�R� �*�� �!)��
@�(" 

@_�� ,K�P� �" @�R�

 �!)�� `�J��!)�

��� �������	 �

��L - ���� ��2-
� +5�� ��)�� ���

5- K!4#3  �� ��
�� B' H�� ��

6- !4#3 Z�*�� ��
����� (��� ���I

70 %G, B� O)���
�� - ����  �� ��)3

7-  C�� B��)3 ��
S�CC���� ��)CC�'

B��G, c���� (�,
P�� �,�)< 	,�'

8- �!� ����� ��
��2�� �� ��91�!A�3

��� �/ :�"� .��
!��& E*� ���4�
��)� 0���� ��
B� M�� ��3)' ��
q��)�� �� ������

4� q��I� - M��R�
-� ��)CC� ��CC�!�

��)�� X��3�. 

 �%�4

4 .)� �UK�X�
? �� C��B)*+
� �� BN�D K%L
B��<�-� B!�� (�

�I (��� B*!�� ��

��V �*�� �!)�� >!

�!)���" <).")*+
C��B)*R 

�!)�� �*��
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����  !� �� +[�� ���!�L� (����� �) .  M�C&�L� B5��� (��� ���
 H"�2U :�"� ;�< (�,��)�� �� ����< F��"1 �)#� ��)� ��

F-� 2� �) B�P�1 ���� (��& (�,.  
    2� =!���C�)56 �C� :�C"� ;�< ��)�� ����L (��� B�$�?�  �� ��

�H�� �� ������� (�� S���3 ��!�#3 F- .   2� �C���L +C����
 H�� ���8  ��]9 :[  - �C���L 2� e�, q����, M�7
��  !!�3

    - ��!��C�� M�C7
��  !C!�3 q��)�� �� ���- �I��< (��91���
 q����I� @��)a - ����L ���!�L� Q5��a f�
��� q;�< ���G!P

���$� B!$-� ����� - M�7
��  !!�3 q:!�"3 (�,    Q��Ca B%C��#�
    q�C�<�� - �I��C< (���C��/ ����� �)R�� B� ;�< �%��I ���P
  (���C��/ S���' - ����� q��)�� �I��< (�����/ S���' - �����

B�4� B!�3 q��)�� ��<�� �6-�/ M�7
�� - ����I� (�,.  
     - ��!��C�� M�C7
�� - ��)C�� �C���, M�7
��  !!�3 (���

�� B4?�� 2� �3 �)� Z2U ;�< ���G!P    �C� - BC�P�1 M�)C[ (���2
���� �D 0��� o�I ����L H�I B!$-� (�, �� (�-D    C�� B' ��

  ���C�,-./ (�-��P - M�4!4#3 �F2)�D H�-��� ���,��, �� ��'
+�� - H�� ��2 ]� B� �D i���� - HP�1 M�)[ +4�:  
�  ��)�� X��3��6  ��)�� B�?8 j�& - S)L ����8 ���. 

�    �2- 2� �C�� S��C�� �?< �����    ��C� - ��� BC��� (�,�C�8
 ��!P��3q S���� �12 o������ ��  3)!�)�!'. 

� :!�"3 ;�< M�7
�� ��:  

�30  ,   0C  ,   / 18  ,   / 19.8 3
sat

3' ���� ff mKNmKN 	��
  

 

� HV��� ;�< M�7
�� �� : 

�30  ,   0C  ,   / 18  ,   / 19.8 3
sat

3' �
�� rr mKNmKN 	��
  

� ��"� ;�< M�7
�� : 
�28  ,   0C  ,   / 18  ,   / 19.8 3

sat
3' �
�� bb mKNmKN 	��

  

�    �C���#� �� ��)C�� �BC��<�-� ��!^L ����� H���    @���C  ��C3
 ����H�� �� ����L f�8�� H$��. 

�  S���� ����L (��� B$G$2 (��%� f��3/0  �R� �� +4A f��
H�� �� B�P�1. 

  
  
  
  
  
  

� ���1)56 M�7
�� : ����� ���' H�-�4�60    �C�  3)C!�)�!'
 2�*� ���' H�-�4� ����16 ��� ��  3)!�)�!'. 

 i���� �(�� S���3 +!�#3 F-� K%L - U�� M�!a�P 2� ������� ��
�2 ���1)56 �� :�"� ;�< +5�� ��)�� �I��< (�����/ S���' 2� �

����D H�� B�:  
� ��)�� FG^$ S���' :                   125.12. ��SlidingSF 

� H��)#� 2� p-�< S���' :              m 15.269.0 ��e 

�  2�*� (����� H!P�V  !!�3 K��L 2� �/ �� ���- ���P S���'
�/ ;�< :                                    5.256.2. . ��CBSF 

� ��)�� ��)16�- S���':    125.124.5. ��gOverturninSF 

� ��)�� B��/ 2��3 �� o8�- ���1)56 B�U  !$-� �� FG^$ S���' : 

125.145.2. ��SlidingSF 

       HC#3 ��)C�� �C�<�� (���C��/ ��I��C< (���C��/ S���' 2� W/
- ����� ��!3���� @��� B�U +[�)P - ����3 �D 0��� ��   (�C��

���  !!�3 �,���1)56 .  @���C H#3 ��)�� ��<�� (�����/ ����D
�2�$ H�� �� S���' (� . �2���� - B�[�P �+����  �� Z�*�� 2� W/
 �,   +�C �� �D i��C�� B' ��  !!�3 ���1)56 B�U6   ���� ��C��

 S-�I �� - ��6 H�� �� B5���.   
  
  
  
  
  
  
  
  
  
  

  

 �%�6 . H�)	 � C��B)*+ �" ,.;� <�= �*�� �!)�� @��#� j�V
MBW $�(;.B ��� ���? ��  

  
  
  
  
  
  

 

��C?6.��O N�PI��$�(;.B ��� ���? >��)� �UK�X� �� ��C��B)*+ >C�"  
��O �����  1 2 3 4 5 6 7 8 9 10 11 

Z (m) 4/0 20/1 2 60/2 20/3 80/3 40/4 80/4 20/5 60/5 6 

)(mLtotal  8 8 8 8 8 8 8 8 8 8 8 



  
 &'((��)*+ 

  
��O �  >��

   ��)C�� (��
  2� =C� �, 

H�� ���8  :  
    ���
!C"1

 S�CC���� ���

    ��C�� �C�  

    ��)C�� X�C�
 

  7%  (��C� q
H�.  

        HC!���8 2� 
���� �.  

@_
(I'

;B
 ��

�(�
!

 
@_

(I'
;B

 ��
�(�

!
 

�)V �G;� k�)(
�!  

�*�a �.h�� k�)(�
  

�9C/����&� H!�a

B� O)��� ���

 �� 2� =!����)5
1 S�C���� ���C4�

18sat ���CC4� �

   �C60  3)C!�)�!'
01/0 %H��. 

�3�� BC� =!����)
 ����15/0 %H��.

0 ��C��fP�C����
fP �����05/0%��

BC�$�?� ��)C� �
�8 (�����/+� �$)%8

�!)�� `�J��! �" 

 &'((��))�(�( 

  

)(� �"��� �� @_(I
!)�� `�J��! �"

  

  

� �"��� �� @_(I'
&'((��)*+

a- ��� E!��3 
� .
!"1 S�����

)56 - ;�< ����
  (�30�f	� �
 

(�� / 8 3mKN
5/0 %H�� . 

C��' HC�-�4� 
 ��fP 2� ���'

)56 S)L H%"� (
���
!"1fP��

 E5�8 B�[�P (8/
 (��� -4/0����fP

��)C�� BC' HC�� 
/ - H�� ����)<

  

�)V  &'((��)*+"

��O �*�a >�� )*+

>�'�!  

10 .I';B ���(�!

�11 .';B ���(�!

(�,���)�� B� BI
 ����2�� B�$�?� 
��, ����L (�,�

 +� K7(��C� �
����25 %H�� .

 +�CC KCC8�CC� �
���
fP �����5

 +� K9(��� �
��
!"1 S����� 

 +� K10(��� �
1 S����� ���4� �

 K +�11(��� �
��fP �����2 %-

�D ����C�� i��
<�� ��U�� (��9/�

 k�)(�V �G;�

 k�)(��.h��

!)B � >�GE! ��!C�
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!C"1 S
(�CC,���)�� M�

@.=!� <�%Xh! 

 
$R� k�)(� 

  
�E ��� @�
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 ��

�(�
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 ��
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(I'

;B
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�������! ���#" 7

<�= �!)�� >!�
��C� ��C :��C�
S����� H!��"�
�)CC[ BCC� - B%CC�

�� ���� � ��� . 

 

���!R k�)(� �"
  

  
�" @_(I';B ���

Q��E�= m  
  

  
��� k�)(� �"��� 

&'((�  

@.=!� <)�?��(

 Q�)�" M�)'�).'E

&'((��)M�)'�).'E

�� ��� �����	� �

�?! >��
	���(
 	
� ��2-2 �3

� B$�4�  �� �� B�
dCC��
� ( ��#�

9 �10  -11 ����

  

��� �� @_(I';B 

�(�! �'��;� �!�
m)PI�

�� @_(I';B ���
��)*+

<�%Xh! ���!R k�

�E�= m)PI� 

�)*+ @��E ��

��� �������	 �

4-2 (T! �'.S�
� B' (��-� K%L
�$�?� ��)� :�"�
�CC,������/ +CC��4�

+�  (�,7 �8 �9
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4-3 ��E �" @X'S� N!�n! H�� @���"A   <�L= �!)L�� @�
$�(;.B ��� ���? ,.;�  

=!����)56 �� B�P� ���� (�,��!�/ ��\�,     S)CL �Z�-� �CR� 2� �C,
    �C?!#� +C��)& �C<�� ����� �� :$�7�  �� ��� ������ ��U�� ��&

b���� Q!�D  ���C", ��9/ .   QC��
3 +C��)& BC��I 2�     C�� ��C��'
7��� ���)�  �� +�� :$� )�� :   ��!C�)< �)C� �Q7� M���[

 ����!�! ��)� �G!$-��!, ��)!���!"'� � !��/ �� U�� ��!"� (�,���
=�6)$)!� Q��
3 �)!�'�)����.  

     BC�)1  C�� ��D��C' �C� B' ����� �)I- G!� (����� ��!%L +��)&
 C�$�?�  �� �� T�< �)L B� B' B\ �D ��� �����91�!A>3 ����"!� B

   S�C���� - ���)C�� B��� �� ���!� ����I ��)<�� �!A>3 �H�� E��
  HC�� �D BC��� ���"��D  !�N�, - 	)/ Q��
3 .  (�C,��)��

	)/ �� :�"� ;�<  �:�"��!� ���� (��')�� X)� 2� S-���� (�,
    e�CL 2� ����-  !��C� M���Ca 2� ��� (�,-�!� +�#3 H!���8

�<�-� ��!^L Z���, �-�� t�G� (�����    Z�C��, - �C����� �� BC�
     	��C��P ��C��� ��C�� M�C�?8 ���"� +!$� B� f�!� ����I
   �D S�CC%�� BCC� - ��CCa)� FGCC^$ @���CC ��CC*�� �;�CC< o��CC�

���� �)I- ��)�� �� ��' ���
!"1 .   �?���C  !C�\ ��  �������
	)/ 2� H"�2U       �C� �P�C' (��12�C� BC' Z-�C4� - T�< (�,

����� ������ �� �?!#� H
� @����) ��.  
  
5 .��'(� >�'B  

�1.�- =!����)56 �� :�"� ;�< (�,��)��   (��CP B��7#�� (�,
    ��C�N�, ��P�C' Z��#�C��  ���  !& �� B'  �� B��I 2� ������

e�?���    �C� YC�� �� �)C< (��9/  �C��'�     KL�C�� (��C� BC*!�� ��
B$G$2   QC���� ���C"� d!�a �� G!<  �C��3 .    �C,��)��  C��  !C�N�,

 M��C!!^3 B� H%"�       HC!���8 - B�C�� (�C��' H!C��"� HC"��
+��8 (��9/����&� S)%8  �C���� G!� (�3 .  HC�G� �C��� 2�     C�� (�C,

B��G1 �B'  �� �,��)��     �C��D ��)C�� 	C)/ X)� (��� (����� (�,
����� ����� �)I- : B�C�)/       ��C�1�� 	C)/ �ER�C� �')C�� (�C,
+��/ �=!����)56 	!/ ���� (�, +��/ �B�<��   �l�� �C��� (�C,  �BC\�

�,�!1 	)/ �� ���� ����� �,��� ���� - �)!��1 ���)\ (��� .  
 ���C�2�� �R� 2� :�"� ;�< ��)��     H��-�C#� �C� �C�P (�C,   (�C,

H�� BI�)� (���' .����2�� ��     (-� BC' �C���
� (��C7�8� (�,
b�%$�� �B�P�1 M�)[ �,��)�� B�)1  �� E' B�     c��C�� ��)C� BC��G,

�� ���� :�"� ;�< ��)�� �)  ��2�� 2� ��C�D -  F-�  ��C3   (�C,

�� +5�� ��)�� H<�� ����� .   �C?!#� - �C�!�8� T�< @��� ���
�� ZG�� �� �����L ��6-�/ �, E!�73 �� �3 ��'  (�C!1    ��)C< (�C,

����2�� i����   ��C��!�� �R� �� �� B4?�� ���, (��7�8� - ��P (�,
   ����&�  �C�� �C� �-�C& �R� ��)� �6-�/ Q!3�3  �� B� �3  (��9C/

�) f)"#� BP�[�� G!� (��7�8� �R� 2� �Q���� .   �*��C�� KC%L
 H�� B� K!4#3  �� �� B'D   �C� :�C"� ;�< E�"!� 2� ������� ���

      �C�2- +C5�� ��)C�� +C��4� �� ��C3)' (�,��)�� (��� =!����)56
BR��� +��8 (��7�8� BP�[ ���� ����� (� .   �C��� (�C,��)�� ��

��7�8� BP�[ ����2 �]�L G!�   �C�� @���C B' ���� (8   	C
� ��
3-2 ���� ��  !�>3 Q���� ��� B� .   +�C BC\ �D K%L ���4 
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ABSTRACT 
Retaining wall is one of the structures that have being used extensively in road and railway 
networks. Over time, the classical gravity walls transitioned into cantilever reinforced 
concrete types. A paradigm shift occurred in the 1960s with the advent of Mechanically 
Stabilized Earth (MSE) masses, i.e., reinforced layers of soil allowing for modular 
construction. The reinforcement was initially steel straps, and subsequently welded wire mesh 
provided an alternative. By the 1980's the MSE technology used polymeric reinforcement 
like geotextiles, geogrids and other polymer straps. As geosynthetics have many advantages 
(certainly reinforcement and drainage), nowadays designing and implementing of such 
retaining walls grows rapidly up and more attended. 
Applicability Study of Geosynthetic Reinforced Soil Walls gives an opportunity to evaluate 
technical and economical issues of these walls, analyze reliability of their internal stability 
and investigate environmental effects on their structures. This paper (based largely on 
Golestan special road study) will present a comparison of technical notes of different types of 
retaining walls, and then follow with their reliability analysis about internal stability of 
geosynthetic reinforced soil walls. It will then present economical analysis and compare cost 
data of building different retaining wall such as gravity walls (masonry block and concrete), 
cantilever reinforced concrete and geosynthetic reinforced soil walls. Finally it will study 
applicability of implementing this process for Golestan special road. This process and some 
results of this research will be given as follows. 
Comparird to gravity or reinforced concrete, geosynthetic reinforced soil walls are more 
flexible, and have the ability to absorb the earthquake forces much better. They can support 
more displacements than other wall types, so usage of them on soft soils, in areas with high 
possibility of earthquake and also for high height embankments are suitable and have cost 
effectiveness. 
 In other part of this research, authors take economical analysis to compare results as which 
type of wall and in which height has alternative benefit. After examining site plan of study 
case base and detecting designing parameters, the denoted retaining walls were designed, 
then the total cost of their construction were computed and the results were illustrated in a 
chart. Comparison of illustrated cost data shows that cantilever reinforced concrete walls are 
by far the most expensive, with gravity walls (masonry block and concrete) significantly less 
expensive. Note that gravity walls are rarely over 6 meters in height. This limitation first 
comes from their high mass weight and earthquake considerations. In the other hand, 
supporting materials would be difficult. It is also obvious that in height between 6-10 meters, 
geosynthetic reinforced soil walls are the least expensive of all wall categories. Nonetheless 
in height less than 6-m geosynthetic reinforced soil walls have better reaction to variation of 
displacement and take less affect under lateral forces such as earthquake loading. By 



comparing economic surveys, it becomes appeared that geosynthetic's prices have a 
significant effect on the total cost. So if our manufactures produce these materials in the 
country, total cost of geosynthetic reinforced soil walls will be decreased. 
Last step of applicability study is considering the impact of environmental and natural issues 
on walls serviceability. Some of the degradation properties include sunlight (ultraviolet 
radiation), temperature, oxidation and hydrolysis, chemical, radioactive and biological 
degradation. There are several environmental issues that affect such walls, but in this certain 
area, floods make critical situation for wall's structure. Floods moved huge stones to wall face 
and soil layers may be scoured. As results of this paper reflect, geosynthetic reinforced soil 
walls, although, have economical benefits and its reliability is acceptable, their sensitivity to 
environmental issues caused not to take them as alternative to avoid golestan special road 
oppose concerns. 
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