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}� �+��2 �*�+ ��
  A'* ���J���7 ���'� �� Q� �$��,�
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��,T� (�,�'
 � &	� A� ��,0 � A'* ��  ��� + ��� �K j�>� >f�4>� ���� 7�(H j�> ��1�7 �� + $	�+� 	�H�� ��,�
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(� $�� &�+� S�2� ������,>#�  ���
 �K ���J��� � $	��� 01� �	 T�4�
 � 01�,  ��> +  �1J��,� �K 01�
 '���>� �� �� B�� ��L1��K 5�+�6
 

�:	� � ]�J 	�D('� +� *��O 	+�� .5�� $��+� S�2 0:�$�� &� �(� ������,>#� � �(� �)�2� ]����7.[ 
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 � �	 �K ���'� 5J��:0 � �� � K+q�,&�' > �(>��,� II � .5�� $�� $	�N1�� 01� p#1J� u�O �	 }��2:0 �,&�' � �5�� P��1� 3��J �L� �

��:0 C�� �* �> ��
 7��,� � +,I �* �>
  �('* A��6� �	
 �6� �K `�N���.5�� @+ 
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� �	 $�� $	�N1�� ����:0  3�4!� &�+ �� ����� $�	  @�J &�C� ��  K+q�2750 �,@�7�(  ]� ]dH + BCD��1� ��9/2 �	.5�� �; 

 

4-6-5: 

 

PH 2�4� ]�� �/�:�  �� �1'�5 :� �,�1�  ��5/8 2�4� ]�.����� �� 01� �	:� 6� g"� aX/� t��x� .���� ]�� A��) ]�(� `���� ��� &�'1J�� � �� �

;�J l'O + �� ���� ]�� A��)� � ���� T�N� + Ff� 	����� ]	�� ��� �� 01� �	 &��>1[. 

5-���-.	���, 7����� 

"� 5/�� �W��4� _�� ]�!1�� �� Q�,� 
 ��� �� �"��
  �!�� p#1J� u�O�� .�:0  K+q� �� 5/�� +	 `+�N1� � �� ]�,&�' 5/0 + 55/0  �� +

� �;�	`+�N1 ��,T� )7/0 �4/1 �2BCD� �1��� @�7�(,�( + `+�N1� �;�	 �� &�+� S�2  $��)���6� ��8/%0 �4/%1 �8/%1(  `�,:IH.�� @���� &�',� ���+

�H�	 �K p#1J� u�O� F+1  +2 .5�� $�K��� A��) 

 ����1-�	
�� �� ���  ����� �� �� ���� ��55/0 

F�2 ���0 

�*''� 

٪��� � 

$1 ! I� %�� 

 
٣Kg/m 

��� � $
 BC 

 

w/c 

��� � 

 
٣Kg/m 

BC 

 
٣Kg/m 

$��� 

 
٣Kg/m 

$��E 

٣Kg/m 

)�� 

O�P 

�0��! 

 

0 0 55/0 296 163 713 0 *��! 1 

8/0 7/0 55/0 296 163 713 356 (AN)٢ 2 

8/0 4/1 55/0 296 163 713 356 (AN)٣ 3 

8/0 2 55/0 296 163 713 356 (AN)۴ 4 

4/1 7/0 55/0 296 163 713 356 (AN)۵ 5 

4/1 4/1 55/0 296 163 713 356 (AN)۶ 6 

4/1 2 55/0 296 163 713 356 (AN)٧ 7 

8/1 7/0 55/0 296 163 713 356 (AN)٨ 8 

8/1 4/1 55/0 296 163 713 356 (AN)٩ 9 

8/1 2 55/0 296 163 713 356 (AN)١٠ 10 
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 ����2-�	
�� �� !�"  ����� �� �� ���� ��5/0 

 ���0 F�2

�*''� 

٪��� � 

$1 ! I� %�� 

 
٣Kg/m 

��� � $
 BC 

w/c 

��� � 

 
٣Kg/m 

BC 

 
٣kg/m 

$��� 

 
٣kg/m 

$��E 

٣kg/m 

)�� 

O�P 

�0��! 

 

0 0 5/0 327 161 713 0 �#�$ 1 

8/0 7/0 5/0 327 161 713 356 (AN)١٢ 2 

8/0 4/1 5/0 327 161 713 356 (AN)١٣ 3 

8/0 2 5/0 327 161 713 356 (AN)١۴ 4 

4/1 7/0 5/0 327 161 713 356 (AN)١۵ 5 

4/1 4/1 5/0 327 161 713 356 (AN)١۶ 6 

4/1 2 5/0 327 161 713 356 (AN)١٧ 7 

8/1 7/0 5/0 327 161 713 356 (AN)١٨ 8 

8/1 4/1 5/0 327 161 713 356 (AN)١٩ 9 

8/1 2 5/0 327 161 713 356 (AN)٢٠ 10 

 

6-���,�� D	 

6-1- �0%� ;��<: &�' 1 

 

�+���  01�:C� (��),5  01�:� ��� $�� p�(!� $��> `#�
 �H:&� :012� ���� �'(� .5���: � �	 5��"� ��:�01! (��),5 �g���> �� �	 5��"�	 01� 5J�

7�� ��H ����� �	 5�+�6� +� � S#O�� K &�� �> ���N��1� .	��,� ����:�� �� 61�� ����1�,�' �����: �� `��; �� ��� A�,&� ��':� +� 	�H�+ 	���� 

���� $��  ����: 8C� �� ��� ;�4J ��,`� 2,I:D� �+ 	�'�  �� �> &���� K ���N��1�,�  �$	�/� A��� �K &� �� @���:D� � ��:0 ����:  �K����:  

]5�� ��#��8 .[ 

p+�!� �� ,�+�( K�7 + }��� '�� '> ]�,I �� � .	��:0 �/� p+�!�:� J,Q :� 	 �� ��M ���� .�J �#���G �,� �:0 ��;��6� �� ` &+�	 ]� �

� �R� 01� p�(!�� .	��d7  
+� p+�!�:. � ���) 5N� + T�; Wx�� 7,	��� ��>���� .:� ('� @���� @�%K,`� �:0 �� p+�!� %� 5��R�(!�.	��	 � 01� p

f �� + �(*�� �� �	:� �6> 
�K _�N>�� ��:��/ � p+�!� &+�	 �����:�1! �� f �K .	��:� �� ��:�  ��25 � ���e,�( 1�.	�� g���1� �$�� g��� ����� ) ��,^ � �

 &� Wx� ��� �+ ��,�( T�; j	��� .	�� �� ),^ ���� ��� �� �f�� 5'� �� &	�	 5��* ���� �1��	.]9.[ 

�H �	 ��#��  :���� c:�1��F+ 3 +4 ��	�'� +�> � 
�K6 .5�� $��� 

 

 

6-2-�<:�; �+/ =��>�� &�' 

 

 01� ���'� �	 ��3 f:� � B��) &+�	:�1! � P��> +,�( f �K �� g���>:� 25 ��+ ���e�:	 �7	f &�� �� �� Q�  .:�  T�; �� 01� Wx� j	��� �� �@��

�$	�� �K ���'�
 /CD��  `�� �� ��20 ��� 48 ��K �	 5���
  ���) 	���$	�	 �� _�/�� ]� �me�* &+�	 �� �"�� Qi� + .K� �� $	��+ �$	�� � Q� �

 `��1 � ]� �� �� �K ���'� �1NK,&+� >�� �� �K &� �$	�+�� ��K �	
  	����1��d7 2�e� ]� �>� �� �	 	�� ���J �"�� Wx� ��:&�  $�%1�	 AJ�	 �� ���'� �K

K }��,�+��,D� ��d7��� 5X> �� $�%1�	 �$	�	���)
 :5J��D ��x� �$	�	���):�D �� nK�	:	� ��R �	  >,� D� �X� �� ����1'�) 01��  ����'� ��
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��d7���
 � �{���*+ $�� ^)�1� $�%1�	,+�
 I(2 `�XN; �� ���'� }�'> Wx� �� $	��+
 +� ��
 �'�:�%� � $	�	 &��� 0> B�* �� $�%1�	�  �� �	��

� �{���* 01��	,+�
 ��d7��� Wx� + $	��+
 � $��� ���2 5�+�6� &��>
 K ������� C> ��,,0 ]	��10.[ 

�1�:c ����:  F+�H �	 ��#��3  +4 ��	�'� +1  �>6  .5�� $��� 

 
����3- �
�&' �()�&* �#+ ��� �	
�� ��  ����� �� �� ���� ��55/0 

 
 
 
 
 
 
 
 
 
 
 
 
 

 ����4- ����� �� �� ���� �� !�" �	
�� �� +�# *&�()� '&�
�5/0 

 

 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

�0��! O�P )�� V�H��  +���4�7 ���0  +���4�28 ���0 

1 *��! 25 05/12 58/12 

2 (AN)2 110 23/16 72/18 

3 (AN)3 100 56/16 25/19 

4 (AN)4 90 24/20 25/21 

5 (AN)5 150 01/13 43/14 

6 (AN)6 130 91/9 47/13 

7 (AN)7 80 61/9 19/11 

8 (AN)8 80 36/12 91/13 

9 (AN)9 80 74/11 32/13 

10 (AN)10 80 08/10 24/12 

�0��! O�P )�� V�H��  +���4�7 ���0  +���4�28 ���0 

1 *��! 20 93/13 23/14 

2 (AN)12 90 21/19 95/20 

3 (AN)13 80 63/20 38/22 

4 (AN)14 70 71/27 65/24 

5 (AN)15 130 10/19 80/19 

6 (AN)16 100 52/17 02/19 

7 (AN)17 80 72/15 52/16 

8 (AN)18 80 66/19 36/22 

9 (AN)19 70 85/17 27/21 

10 (AN)20 60 65/15 96/18 
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���.��1-?�� @0�A� BCD 1�0%� ���.�� =$E� '  ���% *' 5:55/0 

 

 

 
 ���.��2- % *' 5: =$E� ' ?�� @0�A� BCD 1�0%� ���.����� 5/0 

 

 

 
 ���.��3-�+/ =��>����.��� 7 5: =$E� ' ?�� @0�A� BCD �<��  *'%��� 55/0 
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���.��4-�+/ =��>� ���.��� 28 ?�� @0�A� BCD �<��  ���% *' 5: =$E� '55/0 

 

 
���.��5-�+/ =��>� ���.��� 7 *' 5: =$E� ' J�� @0�A� BCD �<�� %��� 5/0 

 

 

 
���.��6-��+/ =��>� ���.�� 28 J�� @0�A� BCD �<��  ���% *' 5: =$E� '5/0 
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7-7E�
� 

�&���C �� 37�^ R&���  "'�
 ��� $���� �0�12 +���4� � V�H�� ��� +�� �&� G0�7 $
: 

 

• ,��1�:0  5�+�6�7  ���'� F+� p#1J� u�O �+�(AN)4  ��MPa 20/24 � ���	� .���� 

• �,�1�:0  5�+�6�28 ���'� F+� p#1J� u�O �+� (AN)4 ��MPa  21/25 � ���	� .���� 

• �,�1�:0  5�+�6�7  ���'� @+	 p#1J� u�O $�+�(AN)14 ��MPa  71/21  � ���	� .���� 

• �,  �>:0  5�+�6�28  ���'� @+	 p#1J� u�O $�+�(AN)14 ��MPa  65/24 � ���	� .���� 

• ,�  �>:0 ���2 5�+�6� ���
 �K ���'�
 7  ���'� F+� p#1J� u�O �+�(AN)4  ���� ��/5 	�;� در>; 68 ���'� ��K� ,�  �>:0  ���

7 .5�� �1��	 F+� p#1J� u�O �	 �� �+� 

• ,�  �>:0 ���2 5�+�6� ���
 �K ���'�
 28  ���'� F+� p#1J� u�O �+�(AN)4  ���� ��/5 	�;� در>; 69 ���'� �K�� ,�  �>:0 

 ���28 .5�� �1��	 F+� p#1J� u�O �	 �� �+� 

• ,�  �>:0 ���2 5�+�6� ���
 �K ���'�
 7  ���'� @+	 p#1J� u�O �+�(AN)14  ���� ��/5 	�;� در>; 55 ���'� �K�� ,�  �>:0 

 ���7 .5�� �1��	 @+	 p#1J� u�O �	 �� �+� 

• ,�  �>:0 ���2 5�+�6� ���
 �K ���'�
 28  ���'� @+	 p#1J� u�O �+�(AN)14  ���� ��/5 	�;� در>; 73 ��'�� �K�� ,�  �>:0 

 ���28 .5�� �1��	 @+	 p#1J� u�O �	 �� �+� 

• �	 �,(� 
 u�O �K ��  :�I2� 0� 01� �� 7 $�+� �� 28 �$�+� 5�+�6� 
���2 01�  :�I2� �� ���:. 

•  K�� � �� ]� 5/��,&�' (W/C)  ��I2� B/:  ���2 5�+�6�
 �K $��� 	�C��  K�� + 01�
 1�� �� .		�7 

• �,�1�:0  ���'� ��#�� ����K
  F+� p#1J� u�O(AN)5  ���� ��/5 در>; 500 �K�� �1��	 5��. 

• �,�1�:0 �K ���'� ��#�� ���
  @+	 p#1J� u�O(AN)15  ���� ��/5 در>; 550 �K�� �1��	 5��. 

• S�2 &�+� $�� �K $+#� �� :�I2�  ���� + ��#���: �O �� �$��> 01� p�(!�:t � �� ]� 5/��  K��,&�' H���I2� B:  �6� 5�+

���2
 1�f� F+�� +,�,�1 �e  K�� +:B 1� �	 + &�����,�� �I2�:  ��� F+��� � $�� 5!� 01�� .���� 

•  �,  �>:0 � �	 01� 5�+�6�,0 7  5/�� �� @+	 p#1J� u�O �� p���� �+� &�',� �� ]�5/0�� .���� 

• �,�1�:0 � �	 01� 5�+�6�,0 28  5/�� �� @+	 p#1J� u�O �� p���� �+� &�',� �� ]�5/0�� .���� 

• �6� ��:�� ���2 5�+�6�
 � �	 01�,0 7  +28 M $�+�,0 �� 1� &��>,�� �K u�O �� 52�7
 +�*
 � &�+� S�2������ $�,>#� ���	
 

� `�� �(� �R�,�1�
 � `�� $�>�� �R� �� 5/��� .���� 

 

 

8-����&0F 

 � 01� ���+�� 5���  ��,��� ��D'K ��
 �� 5"H @�f���� @��:  �K ��	 ��) +�D�> F�'� ���	���2 F+d/� ��� 	 ����@ 
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Abstract 
 

Reducing the weight of buildings while reducing the size of structural members reduces the force of 
earthquakes and reduces the cost of construction.Lightweight concrete can be used to reduce structural weight. 
Leica grains do not compress against constant mechanical pressure or repeated loading, and the percentage of air 
present remains constant.The presence of closed inner pores, especially cellular structure, and the presence of a 
coating layer significantly reduce the amount of water absorbed by Leica grains compared to other light grains. 
In this study, the effect of super-lubricant based on polycarboxylate and glass fibers on mechanical properties of 
lightweight structural concrete with Lika aggregate was investigated. For this purpose, ٢٠ mixing schemes have 
been implemented, ٢ of which are as control and ١٨ as polycarboxylate and glass fiber additives, The results 
show that in the first mixing scheme with water / cement ratio of ٠٫۵۵ the highest slump is related to sample 
(AN۵) and in the second mixing scheme with water to cement ratio of ٠٫۵ having ٠٫٧٪  fibers and ١٫۴٪  Super 
lubricant. The ٧ and ٢٨ day compressive strength of the first mixing design with water / cement ratio is ٠٫۵۵ for 
sample (AN۴) and for the second mixing design with water to cement ratio ٠٫۵ for sample (AN١۴) which 
contains ٢٪  fibers and ٠٫٨٪  Super lubricant.Polycarboxylate-based super-lubricant increases concrete density 
and significantly increases resistance. The results show that the addition of glass and super-lubricating fibers 
increases the strength of concrete. 

 
 

 

Keyword: Lightweight concrete, glass fiber, super-lubricant,leica,slump 

 


