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1. ;�3+� 

����$�� 	$�-.�� �(���� 	 �# �/�0 �# ($1.�� �2� �� �� �-.�3 4��5$�� �2� �% 6%-"�� � 7-# 18�5$9 3 :�;0 ��<���=*� ���0 �$� 7-# � >?�$9 

�2 @5�'$7 	$1.�� � �2�  .���#=B� �8� ��=C � ���-D�� E �� �-#� �# ,�($�� �=�� � ,��-D��� � �# �� ���#$,�9 �"0=C �-D��� �� ,��F � 1?�� ��9�

G-��$E �� �# �����$@ H !"# 7-.�3���&$�� � ,��������=,�� � *��� ��#������ �� �#=1� ( *�+�=*I �� ��� >?� �#� ��2 *�� 1��� :(J?� >?� 7-# .

 �� 1�� 4��?�-#� ���;� ��K �# ,
 L�M"� ,�( ��� �-# L�M"� ,�( �� �-��� �2 ����+�� �# �� 1��� ?K$8� =� -�B�� �� �-D�� �� ���=7 7-# 

���. 1�(�G� ( ��#��� N����#�  O�� �� ��1-� *��� >?� 7-#��2-P >?� 7-#$� � *�����3-#��# �-�� R��-� >?� 7-� ��  ����]1[ 

 � ��=7 �2 7-# �� *(�3 �(� ������$� ��8� >?�� ��	 �����2)$�T ��($��B$1 P ( (...($��8���  O����)EPS %	 (� �-��=,� ( (=� -8�5�  ( N� �����2)

�$@ ��	 ( *�� R�?��$1 �(��.� �/ ,��� �# (*��=9+=7 +�� V��M�� � *��W-�� 7-# ��� � ��]2[ �2 ����+�� .� ���� >?�� 5�MD$1 (=*I �� ��-�2 
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�+�� ���2 ���� ���8�� �2 1?�� X�"-�� �# Y�?0�� �� ( *��# ,
 �&�.� ���� @5�' 7-# �# Y�#�� L��D ( Y�%"�� �2�$1 (=*I �� �� � �����#=7 (=3I� 

����0�� 1�� 4��?�= �2 ����+��� ��G� XJ/�� >?�=� �=�� �Z�2 ( X
$7 ���G� [�W� ,�B��� �D ��$� � *��0$,�� ;\�)��# J.��� ,(�� �#�(  4��[

� ����+��� �5�M"�) >?� �2 ����+��� -��� ( (�0 1���$�� �=7 � ,
 L�M"� ,�( �X
 XJ/=�0�� 0��[ L�M"� ,�( ��� ��  *����� �� ���

�/ ,��� �# C%P� >?� 7-# .��� *�� >�D=9+=7  ( C����=� ���8� 7-# @�B�� �H�� �# (!2��� � ��� �# ,��-D�� ,�(� ��. 1�(�G� ��<�2 ��(��� 

�G��� ,
=�� ���8� 7-# �#� �-�� ���G�� .1�� @$��# 9���=� ��=9+=�/ 7-# ����8� �# 7-# �B?���� I	(!2 �2� ��=�� � ��7= ���-� �54� �-.�3  ���%�/ 

�7= ����� �� �0,� �# �G$G;04 �8-��� ��  ���MDL 7-# �B?���� �'�( �B$�� �$��0 ��* �� ��@D ���� ���*� ����� �� �0�� �+���� ������   ��

C�� �G�(1� �2� ��*�  ���9�]( ��W-�*�  ��1?�� �2� 7$=�	  X
�# ��$��, ��W-�*�  ������ �9.�(��  (���� �^�_ ����� �B$�(T$%$�  (�-���D �#��  ��

7-# �B?���� �#*� ��� ]3[� .9.�(�� �2 *����	 4��5 �# �� 1�� X
 ( �����+�� ���%0�	 ,��$� �� �$P �# ��@$B�0 ���� �� �B= ,��� �# `=�� �= �� 7-# *��2�

@?& �= ( Y)-D� 7$' �� �Y)-D� �� @?& ��� �7-# L��D a)5� ���# ( �� *�(9.� ,
 �# 7-"=� �� ���]1[. 

 

2.  ���$&�'�� 

�$�(�B$%$�B P ��# ,(�# �� *���$� ;� ���. ( ����� ( b��-'� @#�&$R �	=��� �� � X([ ���� .���#=7 ��*�2300�/�� -���$���+ � .1��=7  @��� *���

W� ��2 d��$� e-� d���	 ��-���D �0 d�� E� ��-���D �� ,
 d�� ���� �� *��# ��-���D ($� .1�� 

�=7 # 7-��� �# *���$!  ��90 � �5��$%$T P 1��' �#$� ��=��-�� # 4��[ @B� �# (� � �=1 �=9  R��-� �\& �#1/0 �$,(�B ��=�� �h(��	�  ( 1��

��#� �*��W-�  ,��� �#=> � *���$���� �# 7-# ��$�� �� �# .1�� C����$@ 5�MD$4� �h(��	 ���#� �$�(�B$%$�T ��W-��,
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3. �3��� 4�&) 012 
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3�����	 ��� �� 4��[ 7$# �8.�� �(�$� ���=� ( ,��$� 4��[ V\� �# �� ���� >$0�-��(�-B�� XJ/ �# ,��$� 4��[ �� �XJ/ 2 *(�3�W�� ��# ��  Y�#��

�. �F� .1�� �- # ���# �-�$# XJ/ �< �2 �� ���� �+-�# ,��$� 4��[ �(� *���� ,�(� b�. XJ/ ���G� �# `.� 7=� ( 1�� j�# b�
 ���G� !2� X

�����0 �� ��& ��2 *���� ,�(� b�. .���# �� 7-# �� �.�M� < �# X
 1?�� �0 ��  *��?�30% ��2� !2��]4[. 
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4. ���-.	���, ;����� 
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��3���=�. 
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,���� ,��$� �� ���#. 
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 X
 XJ/ �5$9 18% ( (# L�M"� ,�$7 6/0  �07/0 �� 

.���# 
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 XJ/ ( C04/2  1#�K� ( �5��5/0 
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 Tu� ( Y
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*���+ 
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�	� ,�%  ���� -.�

*�//0 
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2�3���	4�� 

 

�����% 

�0.5 

 

)٣kg/m( 

���� 
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 ! 

 
)٣kg/m( 

����� 

 
)٣kg/m( 

2�3���	4�� 

 
)٣kg/m( 

 ��  !

 6�.�

�%���� 

1 �7�+ 0 0 385 771 171 350 0 49/0 

2 M/٣۵/۵ 35/0 5 385 771 171 5/332 5/17 49/0 

3 M/٣۵/١٠ 35/0 10 385 771 171 315 35 49/0 

4 M/٣۵/١۵ 35/0 15 385 771 171 5/297 5/52 49/0 

5 M/٣٠/۵ 30/0 5 385 771 171 5/332 5/17 49/0 

6 M/٣٠/١٠ 30/0 10 385 771 171 315 35 49/0 

7 M/٣٠/١۵ 30/0 15 385 771 171 5/297 5/52 49/0 
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8 M/٢۵/۵ 25/0 5 385 771 171 5/332 5/17 49/0 

9 M/٢۵/١٠ 25/0 10 385 771 171 315 35 49/0 

10 M/٢۵/١۵ 25/0 15 385 771 171 5/297 5/52 49/0 
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)٣kg/m( 

 ���� 
� S>

"����0 

1 �7�+ 0 0 385 771 174 320 0 55/0 

2 M/٣۵/۵ 35/0 5 385 771 174 304 16 55/0 

3 M/٣۵/١٠ 35/0 10 385 771 174 288 32 55/0 

4 M/٣۵/١۵ 35/0 15 385 771 174 272 48 55/0 

5 M/٣٠/۵ 30/0 5 385 771 174 304 16 55/0 

6 M/٣٠/١٠ 30/0 10 385 771 174 288 32 55/0 

7 M/٣٠/١۵ 30/0 15 385 771 174 272 48 55/0 

8 M/٢۵/۵ 25/0 5 385 771 174 304 16 55/0 

9 M/٢۵/١٠ 25/0 10 385 771 174 288 32 55/0 

10 M/٢۵/١۵ 25/0 15 385 771 174 272 48 55/0 
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� _�5 ��� ���$=E (24 ��2 |�8��� �� �2 C��& 1��� � Tu� ��-��J3���
���� �� �8# �� �224�� z��D �2 C��& �� 1���(
 @� �%'�� ���( (  *�� 

� X
 �Zi�'��� ��$E��� ������-�� }?K .� ;�$R �(
 @��  ��  ( X
 �Zi�')18  �022-��� �/���  ���3��  �� T	 .���#&3 C��$�� �(
 @� (� 

���
��=�*�+� ���. 1�(�G�� 7(28 *�(� .E=�(
 �� 1��# �� 

 

8. ���,	H )�.2 7�&�+�# �
� 

 �2 ������ �-#� # �� X
 ,(��$,(� 0�� �� �2 ,
 �*��(
� ��2 ��� � ���
� ��J3=E .�i� X
 �0� ��D �2 ,
 V\� ���� ��� z �	=,� � �2 @D�� �� ����

+-��2 N�	 *�$�(��$B� ��J3��# :�-�� �# �  0.68 Mpa ��J3��# 1;0 �� *�+-�� �*������&� =1D���B  ~;� �# �*������&�-��& 7-�B�  ������ ��

��J3��#� � �����' ( *�� 6&�-� *�+-��$(�� 9%. 4�;W5 �# ����� N��0 V\� �# *���(� (� �#� ���=�+�  C�' �# *�+-���$�% �$�70 ��� ,���� *� 

� �����' 7-��� �# ����$(�� ��J3��# V\� ( *���(� � *��� ���. 1�(�G� ,��0� 80 �� �2 �����$$7 ���. 

 @��� ������24 ?8B� �����
�  �� 1��2  ,
��7 � �-�B� *�(�� � ( ���$+��$7 3$�� �� ( ���2 � ��=�+ 28 � *�(�� �-�B� � ( ���$+��$7 

3$�� �� .��� 
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�-�=p ���
=! �2� ���. 1�(�G�� 7 ?8B� ����� *�(��  (���. 1�(�G�� 28?8B� ����� *�(�� �/ ���( :3 (4  ������ (1  �04.1�� *��
 

 

����3- ��%?@ ��A!?B �7� �� ����� �	��� ����� ��  ! "#$% ��49/0 

*���8 

 

# 

OP ?�� ���� ����4�� 7 
���� *���

/$B�" 

 )MPa ( 

���� ����4�� 28$B� 
���� *���/" 

)MPa( 

1 +��8 15/16 5/16 

2 M/٣۵/۵ 48/21 30/22 

3 M/٣۵/١٠ 29/20 96/20 

4 M/٣۵/١۵ 5/19 32/20 

5 M/٣٠/۵ 92/19 04/21 

6 M/٣٠/١٠ 69/18 94/19 

7 M/٣٠/١۵ 4/18 16/19 

8 M/٢۵/۵ 07/19 83/20 

9 M/٢۵/١٠ 1/18 23/19 

10 M/٢۵/١۵ 24/17 43/18 

 

����4-��%?@ ��A!?B �7� �.%�> ����� �	?�  ����� ��  ! "#$% ��55/0 

*���8 

 
# 

OP ?��  ����� ����4�7  
���� *���

"/$B� 

)MPa( 

 ����� ����4�28"/$B� 
���� *��� 

)MPa( 

1 +��8 05/14 02/15 

2 M/٣۵/۵ 52/19 61/19 

3 M/٣۵/١٠ 78/20 01/22 

4 M/٣۵/١۵ 80/19 26/20 

5 M/٣٠/۵ 83/17 52/18 

6 M/٣٠/١٠ 65/19 63/20 

7 M/٣٠/١۵ 72/18 43/19 

8 M/٢۵/۵ 68/16 16/17 

9 M/٢۵/١٠ 93/18 25/20 

10 M/٢۵/١۵ 34/17 18/19 

 

 



 

6 

 
��&���1- �/����&����0 ��1- 2���/�� 7 4*5 �����6  ����� �" 78 2�0� �"49/0 

 

������ �# �/�0�# 1 � *�2���� �G��� ����=�� ��0�2 ����� ]�  Y)-D� a�K=>  ���. 1�(�G�� 7  ����� *�(�M/٣۵/۵ ����� �� 35/0%   ,�(� b�.

   ( *����5% � ���	$�(�B$%$T � �� �1��=�+ # �2 �����$! �� 1�(�G� ��� �2�� ����� �# 1?�� �2 ����� ��2 .1�� �0� ( ��� �-���*�2 �� �� �2 �# �� �

�5���  ����� *���� ,�(� b�. ���2�= ���� ��� 5% �$�(�B$%$T �� ���� ����#� ���. 1�(�G�� #$! �0� .��-�2 

 

 

 

 

 

 

 

 



 

7 

 
��&���2- �/����&����0 ��1- 2���/��28 4*5 �����6  ����� �" 78 2�0� �"49/0 

 

 ����oo�� �oo# �oo/�0 �oo#2 oo� *�2�oo��� �G��� ���oo�=�oo�  �oo2 �oo���� ]�oo�0�  Y)-ooD� a�ooKoo=>  ���oo�. 1oo�(�G� 28 �oo���� *�(�M/٣5/5 ���� �oo�� 

35/0%    ( *�oo��� ,�(� b�o.5% � ���oo	$ o�(�B$%$T � �� �1oo��=�oo+  oo# �oo2 �o����$!    �oo���� �o# 1?oo�� �oo2 �o���� �oo�2 .1oo�� �o0  �� 1oo�(�G� �o�� �2�oo� �-oo�

2�oo�� ( �oo��*� oo�� �oo5�� �oo2 �oo# �oo� ��oo�� �oo2 �oo���� *�oo��� ,�(� b�oo. ���= ���� �oo�� 5% �$oo�(�B$%$T oo�� ���� ��oo��#� G���oo�. 1oo�(�� oo#$! �oo0� 

.��-�2 

 

 



 

8 

 
                            ��&���3-  �/����&����0 ��1- 2���/�� 7 �� 4*5 ����  ����� �" 78 2�0� �"55/0 

 

 

  ����oo�� �oo# �oo/�0 �oo#3  oo� *�2�oo��� �G��� ���oo�=�oo�  �oo2 �oo���� ]�oo�0�  1oo�(�G�  (� Y)-ooD� a�ooK ��oo�.�7 �oo���� *�(�M/٣۵/10  ���� �oo�� 

35/0%  ( *�oo��� ,�(� b�oo.10% � ���oo	$oo�(�B$%$T � �� �1oo��=�oo+  oo# �oo2 �oo����$!    �oo���� �oo# 1?oo�� �oo2 �oo���� �oo�2 .1oo�� �oo0   1oo�(�G� �oo�� �2�oo�

2�oo�� ( �oo�� �-oo���*� oo��  �oo5�� �oo2 �oo# �oo� ��oo��  �oo2 �oo���� *�oo��� ,�(� b�oo. ���= ���� �oo�� 10% �$oo�(�B$%$T oo�� oo��#� ������ ��oo�. 1oo�(�G�� 

#$! �0� .��-�2 

 

 

 

 

 



 

9 

 
                                      ���&��4- �/���0 ��1- 2���/�� 28 �� 4*5 ����  ����� �" 78 2�0� �"55/0 

 

 ����oo�� �oo# �oo/�0 �oo#4  oo� *�2�oo��� �G��� ���oo�=�oo�  �oo2 �oo���� ]�oo�0� �G�  (� Y)-ooD� a�ooK��oo�. 1oo�(� 28  �oo���� *�(�M/35/10 ���� �oo�� 

35/0%  ( *�oo��� ,�(� b�oo.10% ����	$oo�(�B$%$T � �� 1oo��=�oo+ oo# �oo2 �oo����$!  oo� �oo���� �oo# 1?oo�� �oo2 �oo���� �oo�2 .1oo�� �oo0-oo��� 1oo�(�G� �oo�� �2� �

�oo�� ( �oo��*�2 oo��  �oo5�� �oo2 �oo# �oo� ��oo��  �oo2 �oo���� *�oo��� ,�(� b�oo. ���= ���� �oo�� 10%�$oo�(�B$%$T oo�� #���� ��oo��� G���oo�. 1oo�(�� oo#$! 

�0� .��-�2 

 

 

9. #��I ;J�
� 

• $#! �0=7 1�(�G� ����. 7   ����� �# Y�#�� :(� Y)-D� a�K *�(�M/٣۵/۵    1�(�G� �#Mpa48/21 �� .���# 

• #$! �0=7 1�(�G� ����. 28  ����� �# Y�#�� :(� Y)-D� a�K *�(�M/٣۵/۵   1�(�G� �#Mpa3/22 �� .���# 

• #$! �0=7 1�(�G� ����. 7  ����� �# Y�#�� ](� Y)-D� a�K *�(�M/٣۵/١٠  1�(�G� �#Mpa 78/20�� .���# 

• #$! �0=7 1�(�G� ����. 28  ����� �# Y�#�� ](� Y)-D� a�K *�(�M/٣۵/١٠  1�(�G� �#Mpa01/22 �� .���# 

• $#! �0=7 F�0$� ��J3� � ���	$�(�B$%$T  :(� Y)-D� a�K ��5٪ *��# 1��. 

• #$! �0=7 F�0$� ��J3� � ���	$(�B �$%$T  ](� Y)-D� a�K ��10٪ *��# 1��. 

• �� �$%� � a�K �2 �# !=�9.� 7� 7-# �� 7 *�(� �# 28 �*�(� 1�(�G� ����. 7-# !=�9.� �� �#�=. 

• $#! �0=7 1�(�G� ����. �� �� 7-#$7 7 � �# X
 1?�� �# :(� Y)-D� a�K �# Y�#�� �(�$,�� 49/0 �� .���# 

• #$! �0=7 1�(�G� ����. �� �� 7-#$7 28 � �# X
 1?�� �# :(� Y)-D� a�K �# Y�#�� �(�$,��49/0 �� .���# 

 

 

 



 

10 

10. ����)3L 

� 7-# ���(�� 1��� ��$����� ��B�2� ���
 ]���� 1 / ]�h=4�� ��� ��& (�B�0 :��� �������. :(J?� ���  �����]. 

11. MN��� 

]1[ (�0 �-.�=7 (�0 (=p �G�%� 4��� �,��-D��)1392( "%� 4���G� E � j;?�� ��/� ( a�K ,��-D���  ,��-D��2�� ���
 7-#"  ��<�

.E2�9��� 

]2[ %$�i� ) ��Z#���1395�("� �(� O����� �2 7-#  1D��� �  *��� >?�� P ($� � *����"�  ���
 *�+������)���'�(�  0 �b�� ,��

�� ,�� 0=,�� 

]3[ ��;� �W=�� �	��)1394("�#��� ��@� �F�� �# �G�(1�� �����=  ]�(� (7-# >?� ��*� ��" ���-���=� ����+�*  �����������*-

�. *�B����� ��� �� 

]4[ )�����	 ��9 #1395(" ���#� � �� *��W-��$�(�B$%$T 7-# ��B%� ��? # ��H�� �# *���� ,�(� b�. ("���	 *�+��$]� � 0 �'�( ��� ,��

�. *�B���� �:���� ( ��� �� 

]5[ �$� ��;���i ���'�)1395("���#� ��(9.� �����F�� ���. 1�(�G���� >?� 7-#"��+��#* I	(�+�2,� �/,�  (��+?"�, �(�' &E� 

���+��* � ���
��)�� E&� ��=,� 

 
[6] Bs١٨٨١ part ١١۶ .(١٩٨٣) “Testing concrete method for determination of compressive strength of concrete 
cubes” british standard 

 
[7] Bs ١٨٨١ part (١٩٨٣) . ١٠٨ Testing concrete method for making test cubes from fresh concrete” british 
standard 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

11 

In vitro evaluation of the effect of SP٢٠٠ lubricant on compressive strength of lightweight 
concrete with Lika aggregate and powdery microcrystalline 

 

Nedamohammadi١= Davoodghaedian roonizi٢ 

 

1-Graduate student, Apadana Institute of Higher Education 

2-Instructor of Civil Engineering, Islamic Azad University, Eghlid Branch 

 

 

Abstract 
 

In today's advanced world and with the advances in various scientific fields of concrete industry 

has also evolved and light concrete production is the result of these developments.The low strength 

of lightweight concrete has been an important factor in limiting the range of using of this type of 

concrete and its advantages,Many efforts have been made to improve the quality and efficiency of 

concrete in the past, and today the use of additives helps to achieve this goal.The additive in this 

research is supperlubricant based on polycarboxylate brand SP٢٠٠ and powdermicrosilis. The use 

of silica is also widely used in advanced countries due to its pozzolanic properties. In this study, ٢٠ 

mixing schemes were implemented, ٢ of which were as control sample and ١٨ with SP٢٠٠ super-

lubricant additives and silica powder.The results show that in the first mixing scheme the water- 

cement ratio is ٠٫۴٩ The highest compressive strength of ٧ and ٢٨ days corresponds to the sample 

of M/٣۵/۵ Which has ٠٫٣۵٪  superlubricant and ۵٪  The powder is microsilica And in the second 

mixing scheme with a water-cement ratio of ٠٫۵۵, Maximum compressive strength of the specimen 

M/٣۵/١٠ It contains ٠٫٣۵٪  super-lubricant and ١٠٪  powdery microcrystalline.The use of silica 

and super-lubricant in the manufacture of lightweight concrete has increased the compressive 

strength of lightweight concrete in some of the samples. 
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