
�� ��� ��	
�� �
���� �
���� �� ��
� 
��� �� ������� ��� ����� ����  ��!  ���"#$� ��
� "

%&
&�"�	&� 

�� ����� 	
�� �
��1 �*��
�� ����2 ��������� �
�� ���3��
����� ��� �
�� �4 

1- ���� ���	 
��
� ���� ������� ����� 

���� 

������ �� �������!� " 

2- �� 

����������� 

���� ��-$�% ����& ���	 
��
� ���� ������� ���
���!� " 

3- ����� 

���� �	�( ��!��)
� ���� ���	 
��
� ���� ����������!� " 

4- ���� ���	 
��
� ���� ������� ����� 

���� 

������ �� �������!� " 

1*:mabbasifar1996@gmail.com 

��&	! 

 

���� �� ��	
� �
 ��
     ����
 �� �������� ������ �
 .��� ���� � !�" #� ��
$%& �' �� ������� �( �	)*� ��+�
, -.�%�+�� /0��� ���1

� �����2�-� 3� �4�5 �*%&� �' �*�*( 5 6�5.7
��       �8�0 .����9*� -�))( 5 3#��)  ���5�:� ���� � ;<� ��
 #� �0	0 	.�. �� ������� 	�=� ��


 >�*?	�+ �( -
�
 �� ������� 35�" �� �# �0	0 	.�. 5 @*A*�5�=*�
,�� B& ����� �+�� �
 -.���, C%( 7,�
 ��&    ��
 5 D��
 ���=A%� �
 -��

-� 6�5� ��� #� .7��%.�&54� *� 6E	1 �F� -�#�
 �
-� ��+���� �0	0 	.�. 5 @*A*�5�=.�	,  ����:� 5 -�#�
 ��G�" H*:I1 �� �7& >�*?	�+

�.	%. -��5�:� 5 -=*.�=�
 3�&�.	%. 5 -.�%*� ����
 3�&��
 �*
J B& 5 �0	0	.�. 3�#�� 3�&  ���� @*A*��5�=*� 5 �0	0	.�. 3�#�� 3�&.   B�&

#�
 �*
J3#�)  ��5�:� >��**K1 �*F�1 -�  L�M 5� #� @*A*�5�=*� ��4%  56%  L�M 5� �*
J B& 5 ��%*� -.�5    ��
*Q
 7�?#� ��
 ��0	0	.�. 

%0,15 #� @*A*�5�=*� 35�" -
�
 @��1�� 7.�	
 - �7&� �9�� �� .7.7, !�<.� �&54� ��� #� �(    ��
 6�D >��)����' 6�V.� �
 �&54� ��� #�

L�M W*AI1 5 ����:� �
 �X	
�� 3�&�#�7.���� Y���     -���%1 #� 5 �7�, ���+���� -A�?� ��
 XZ�+� L�M #� @*A*�5�=*� ���� >5���� 3�&

���%& �
 �0	0	.�. 35�" ��
 ��Q
 ��=A%� >�)����' �=*���
 5 -.�%*� ��
 �
 �<�. @*A*�5 7�, �7&�)� �0	0	.�. 3�#�� � �? 3�& ��
 . ��	�
� 

 �*
� #� �.	%.28  �� �*
 �*9.�*� #	M �
 ��5#30 ��
 �.	%. #� �# 3#�)  ��5�:� ���� � 7?#�    @*A*��5�=*� 35��" -�

�( �0	0	.�. 3�&

 3�& ��
 �.	%. �
 �<�.35�"  �0	0	.�. @*A*�5�=*� �57
.B���( �7&�)� 

�!"#"�$% "&�& ����'� (�)�*� �+�,��)�$�� ��$�&�$� -���".� �/#"# "&�& :���,1 -�
,1 

 

 

 

 

 

 

 



Improve the performance of conventional concrete using multi-walled 

additives carbon nanotubes and microsilica 

Mohammad sadegh abbasifar١*, Ghasem khademi٢, seyyed mohammad mirhosayni٣, mohammad reza 
pirmohammadi۴ 

1- Student of Civil Engineering, Islamic Azad University of Arak, Iran 

2- Master of Civil-Structural Engineering, Islamic Azad University, West Tehran Branch, Iran 

3- Assistant Professor department of Civil Engineering, Islamic Azad University of Arak, Iran 

4- Student of Civil Engineering, Islamic Azad University of Arak, Iran 

1*:mabbasifar1996@gmail.com 

Abstract 

Concrete is the highest consumption buildings material which know till now and to be increase. By increasing of 
using concrete, economy, performance and quality become more important. In one hand, using MWCNT in concrete 
increasing tension and compression strength, so using concrete containing both MWCNT and silica fume can help to 
build structure with high performance and performance. In this experimental study, performance of both silica fume 
and MWCNT have been surveyed. In this study, mechanical features and strength of normal concrete, concrete 
containing MWCNT and containing both MWCNT and silica fume have been compared. Also compression strength 
variation of concrete containing ۴٪  and ۶٪  silica fume and these two type of concrete containing MWCNT have 
been studied. in this study, by sufficient examinations due related standards, comparison and analysis on different 
batches containing silica fume have been done and there was a better performance in concrete containing silica fume 
and MWCNT than normal concrete and concrete containing MWCNT. At the age of ٢٨ days of concrete, concrete 
containing both silica fume and MWCNT have ٣٠٪  more compression strength than concrete containing only 
MWCNT have been observed. 

Keywords: Nanotube (MWCNT), Mechanical Properties, Microsilica, Compressive Strength, Nanotechnology 
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 ����1 ��	
�� : �������� ��
�������� �	
� 
� ����� �
�
� 

name SWNT DWNT MWNT VGCNF 
Carbon 

Fibre 
Zylon Spectra Kevlar ۴٩ 

Steel 

fibers٠٫١ % 

Tensile Strength (GPa) - 23-63 - 3-20 4-7 5.8 3.1 3.6-4.1 500-2000 

Tensile Modulus (GPa) 640 - 1060 50-775 150-950 270 105 130 - 

Elongation at break (%) 5.8 28 - - 0.5-2.5 2.5 2.5 2.8 5-35 

Density (g/cm٣) 1.3-1.5 1.5 1.8-2.0 1.9-2.1 1.7-2.2 1.56 0.97 1.44 7900 

Electrical Conductivity (S/m) ~١٠۶ 5.5*104 to 9 * 105 <١٣-١٠  - 

Typical diameter 1 nm ~۵ nm ~٢٠ nm 60-100 nm 5-10 µm 0.3-0.7 mm 
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% Reduction in water 

absorption 
% of water absorption % of MWCNT Si.No 

- 0.5873 Conventional concrete 1 
10.22 0.5273 0.015 2 
14.41 0.5027 0.030 3 
17.76 0.483 0.045 4 
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�5�	�0� r!�)� .���< 4���� ����+ �: =	�K ��3 
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 ����3�#
$� %��
�� : ���&�
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Mwcnts.cement 

aqueous form 
Mwcnts. cement powder 

form 
Pure cement aqueous 

mixing without mwcnts 
Curing days 

15 13.5 12.53 7 

17.37 15.65 14.47 14 
20.08 18.5 17.05 28 
20.20 18.63 17.20 35 
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 ����� ��� �� ��K�� 
:�� L� �� "3:	p2 L!�4��� 
�O�� �< �[B� ���< 2 4��� 
�O�� �< 
:�� 4
�� 	 [B� ���<3 
���� 5��� ������ �}���� .�� ���V) 4

12/5 mm 
�.���< 

 

 

 

 

Fiber Material Specific Density E (TPa) Strength (GPa) Strain at Break (%) 

Carbon Nanotube 1.3 - 2 1 10 - 60 10 

HS Steel 7.8 0.2 4.1 < ١٠ 

Carbon Fiber - PAN 1.7 - 2 0.2 - 0.6 1.7 - 5 0.3 - 2.4 

Carbon Fiber - Pitch 2 - 2.2 0.4 - 0.96 2.2 - 3.3 0.27 - 0.6 

E/S - glass 2.5 0.07 / 0.08 2.4 / 4.5 4.8 

Kevlar* ۴٩ 1.4 0.13 3.6 - 4.1 2.8 



 

 

 

 

 � !2 ���� %!#� ���� ���� ��/�� : 

 

 

 ?7� 4��� 5��� W�MY� ��	71/2  �< |<�D� H.B� �)� 
)��
 �< 1�(ASTM C٨٨-١٢٧ < $`K .��� 5
�4��� 5��� $�  ?;7� 
+�M� ��:1/5   5;
�< �;/��

�����< ����I 497� b�I W�MY� ��	 . L� �1594 H.B��)��< 1�(�97� �< |<�D� "ASTM C٧٨-٢٩ <.��� 5
�   
+�;M� 4
�� $� $`K 	 W�MY� ��	

 �< |<�D�ASTM C٨٨-١٢٨ < H7&�)59/2  	 H.B� �)� 
)��
 �< 1�(7/4 < �/��3!���� 5
� ��R 4< 1�P .��� 5
� ����� 4
�� �< �:4/98 =SE    
;��� =	�� 	

79/2 1� �� [B�) 5+�(3.( 

 

 

 

 

 

 

 

 

� !3
� ����0�� ���� ���� ��/�� : 

 

2-1(��&� 

 L!� ��4���� 5I�
 ���< 3:	p2�2 ���7
 �� 
�)< ��: {7& ��9&2 4��� 
@��, �< �� 7@� ��1/3  =	�K �� -���� J�MY�� �< 	 H.B� �)� 
)��
 �< 1�(5 

�� ���V)
�5
� �. 
 

 

 ����5���2� 3
&.� �	
.&.! 4
25$� : 


��2
 3�$'% ���4 5�
�� �6��
�7 8�1�% 4��2
 3�$'% ���
 5�
�� �6��
�7 8�1�% 

0.60 o٢K 20.90 ٢Sio 

0.013 Cl 5.5 ٣o٢Al 

0.93 Loi 4.30 ٣o٢Fe 

60.80 s٣C 65.02 Cao 
6.0 a٣C 1.80 ٣SO 

13.00 af۴C 1.02 Mgo 
 



 

3-1 ����� ��� ��
� 
��� ���� ��! (MWCNT) 

[B� ����2 J��/ 4< ���� L!� 47�& �	�K �� �� 
�+ J�MY�� 	 � =6 Y��.5
� ��� � 

 

����6 : ���� ��
� ��� 4
25$�) 8#�����9 :���MWCNT( 

(:;�1 "&�& -<�=) ?",� >98 wt% 

;�1 �.��) ?",�(: >99 wt% 

�@��� �A� 5-15 (nm) 

�,�<
 �A� 3-5 (nm) 

B"C 50 (µm) 

D&�6 B)�� 1200 (GPa) 

�''1 E�$�F�< 150 (GPa) 

#�GH� 2.6 (g/cm٣) 
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7 /6���6��
�  �� [B�)� �P	��298�/��  =�.+ J��Rsio٢ 

?".J� 5K) 300-150 H.B� �)� �� 1�(�97� 

-<�= �A� 0,05-0,02 �	�B7� 
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)I� z�U L77.& S	� �< |<�D� 
� � S	� x�ACI ٠٩-٢١١ � S	� L!� �� .5
�6 � E�K �< ��� 47�& ���& L)< 6 ��7
 ���� |9D� ��: 4�����;
 "
� ;:	 $� "� 

G� A�TO� ���: �8� �� �	�
� 4)+�(.���  =	�K �� 
���7
 L)< x�)I� z�U8 .67�� 
� ��:��� 
 

����8��
&.� :@� AB@�� C�D : 

z�U ����� ���
 $� ����7
 4< $ L� 4
�� 

TC 350 157,5 0,45 757 1045 

 

 x�)I� z�U �� ?7� 4@�@ ���� ����� L)< ���< =	�K9 .67�� 
� ���V)
�  L!� 4� 5
� ��R 4< 1�P  �	�� 4����0,15 ���7
 
��	 �/��" 
�<�� 4@�@ ����  ����K��,


�.���< 

���� 9AB@�� C�D : ����� � ���� ��
� :@� 

�U �����z kg/m٣ ���7
 kg /m٣  $� ���7
 4< $� kg/m٣ L� kg/m٣  4
�� MWCNT 

TCNT٢ 350 157,5 0,45 757 1045 0,15 

 

 

2-29�30���8 �F��E 

��� ���3$ *�"�'� 

 

3!���� 
���& 4)+�( 1� �� 3:	p2 ��4���� �	� ����+ 5�	�0� ��:) 
T.B� ��:10×10×10 cmJ��/ (  [7@� 4< L7���: 	 5
� 4)+�(  E��;K J���U� ��K	

4���� c���� ���� �� z�� 
T.B� c�� \0+ � �!� �� "�:������� 5
�. ��   4;���� 3!�;��� L!�   
;T.B� ��;: �;
 �� L77  "28  	90      ���;F 
;
��< 	 5;G& ���;� ��	�

4���� 
���& 4� 5
� ��R ��!�� .��)+�( �:24 �� ���7�< ���F ����+ 5�	�0� bK �!� 4� L!� �� [TF 5��
  �� ����!���� \7O���� 25     ���;F ���;( 
)��;
 4K��

��� ����.���  =	�K ��10  ����+ 5�	�0� 3!���� 4 7)�7  "28  	90 ��	� ��	�.5
� ��� � 
 

 

 

 

 ����10 �#
$� %��
�� %�G H	
@� :7  �28  �90 8I�# 



 ����+ 5�	�0�kg/cm٢ 
 

90 ��	� 28 ��	� 7 ��	� L)< c�� 

456 400 360 M۴C 

460 416 438 M۶C 

571 560 500 M۴NANO 

550 530 467 M۶NANO 

360 360 310 NC 
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