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Free 
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I.R 
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SO٣ 
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Cl 
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MgO 
% 

CaO 
% 

Fe٢O٣ 
% 

Al٢o٣ 
% 

Sio٢ 
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 �
� �����
�

�	
���
 

< 
0,009 

0,75 1,30 0,35 1,90 2,20 0,025 2,20 64,00 3,45 5,00 21,00 �
�
�� �
��� 

- 0,05 0,30 0,20 0,30 0,20 0,005 0,20 0,70 0,20 0,20 0,50 
 ������

�����
��� 

- - - 0,75< 3,00< 3,00< - 5,00< - - - - 
 �����
���

ISIRI ٣٨٩ 

- - - 5,00< 5,00< 3,50< 0,100< - - - - - 
�����
��� 
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(%) 

)��
-! .��
/�kg/cm٢( �	
0� 1��2 

)min( 

3���� 1��2 

)min( 

4�56 

)cm٢/gr( 
�"	��! �
� �����
� 

28 89�� 7 89�� 3 89�� 2 89�� 

0,08 490 340 230 180 240 190 3400 �
�
�� �
��� 

0,03 25 25 20 15 30 30 100 �����
��� ������ 

>0,80 <425 - - <100 >360 <45 <2800  �����
���ISIRI ٣٨٩ 

- <425 - - <100 - <60 - 
 �����
��� 

EN ١-١٩٧ 
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2+33-  ��(
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 ����3- <�
=� �"��
"� >
=?-� 

@� @A� �B��  C%=?� �9�٣kg/m <�
=� D%� 

2 2550 4
 

2,8 2500 3�
� 
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�� +� ���� R ;[0� .
�� ��� ��*� � #�� Q �2� ��G +4��� k� #J �4 '$ � �� ���##��� ��	#� �7 +G�;� @�>����,��>�� ��,$! +G�;� @� W��C 
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 ����4- �!�=� F�5�� ��"�� �	
���
 >
=?-� 

 >
=?-� �	
���
 �B�� 

٢SiO 95,1 

CaO 0,49 

٣O٢Al 1,32 

٣O٢Fe 0,87 

MgO 0,97 

٣SO 0,1 
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��	#� �7 +G�;� @�>��	4 4 � ��� (�H9� C� &$� #G k�
f� ���>��	4 4 R ;[0� .
�� ��� ��*� � *TJ� D�G (�	4 & -W��C $! +G�;� @ 5 

.
�� ��� �!$�� 

 

����5-5��%�
� >
=?-��!�=� F� 

���
H I�� )>��J 89����nm( PH )C%5K 3���%( )C%=?� �9�kg/m٣( 

,�����	B 22-20 7,5-6 99 200 

2-1-5-@; 

H��� �h J �� 7 +G�;� .�  �� &���� � +� �>A �+2� !�	� �� &$ � ��#
/- �x� (
7 
' � &��7� � .� R �J	;' .�� 7 ?� oK
'4 
��  7 �7 !$��

 �$ �� �7 ����� +>�14748 ]11[ +� $��A �! T
�� !$	� $��A �! T
�� !$	� y�� �*� .�� +G�;� .�  
��$ (�� $! !��MM.
G� 

2-2-A-�B� C�D 

�5��	� �� �! T
�� ��n � �!$�� 
�! �7 &��7
�� �� L/� $! @�>��	4 4 � @�>����,�� & -+0�' �+0� � & -� &$ 0G .� .SC �J$! ��  g�6

o	>[� �4	�4�
' � & -  W��C �36 +2	��� (
7 � @�>����,�� � @�>��	4 4 &� = +#
7 U	VT� ���6 .�� ��C� � +=��6 (
7 L2 A $! &��2	� & -

 ! �7�  7 U	VT�8*10*20 +
4 ��
�  (� $! � ��2	�28 ��$� +� $��A �! T
�� !$	�.�4��M 4 4 $���� 
�� ��v �7 E�5$! �! T
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����6-'%5?� M�N )��(6Main( �"�!��& �O�6 1%�P$ ���%& 

M�N 8�
�
 )�
���kg( 
)3���QO�kg(  ��%� 36 @� .)(�

��
��� 

��"�� 

F�5�� 

(%) 

%�
� 

F�5�� 

(%)  3�
�6-0  4
12-6 

1 580 1950 400 30,3  - - 

2 528 1950 400 3,30  9 - 

3 563 1950 400 30,3  - 3 

 

����7-)3	�� '%5?� M�NFace�"�!��& �O�6 1%�P$ ���%& ( 

M�N 8�
�
 )�
���kg( 
)3���QO�kg(  ��%� 36 @� .)(�

��
��� 

��"�� 

F�5�� 

(%) 

%�
� 

F�5�� 

(%)  3�
�3-0 

1 110 333 30,3  - - 

2 100 333 30,3  9 - 

3 107 333 20,3  - 3 

2	� U�$ �� 7 +� �4	M (�� �7 &� ��$ $! ��C� &��7 �4 '$ � $! +#
7 U	VT� & - �4	�4 ���� � � �4 !$	� w2 ;� ��
7�- 	>�� �� 
� 34� & w2 ;  
��!�7

 � ���  � ���$ &��7 �4 M��C �� +� - 
� 7 ��$!�$ w2 ;�� �!�� 
��=  - 
� 7 @V� !	� +� �
[�$ 
�� ��� ��3�� �
/7  �! ��$!�� �/,� � ;� w2

$! @�>�� 	4 4  � @�>����,��  7  - �4��9#� �� 
�� ��v �7 E�5 !	� +� �
[�$ �#� +� o	>[� K�
/� �$ �
/7 � ���$ �� (��R$	J �7 �>=  �7 Y0'

 R��20 	� +� o	>[� ��4 n4 R�� �7 � ��� �G B� �/,�� �! (�� �7 g�6 � ��� @V� ��45 � +� o	>[� Y0' R$	J �7 ��4 n $! !	 .� +� *4 �>��

 � ��� �G B� g�650  .!	� +� @�' @,�� gKJ� �7 ��4 n�$ {	G  7 �$ ���@�>��	4 4 +M�� �'	>� �� &��M	>C &��7  x�7� � ��##� ���!�� o	>[� . 

�##� +� �G B� +>J� L���� �7 @V� (�#Z�- .�7 �� 34  *
4�  � ��2�� �>=�� � �- �� �/,�� $! w2 ;� �!�� o	>[� � ��0 �� �
180 .�� 7 ��4 n 

 

3-'�:����; 
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Abstract 

Due to the high cost of bitumen and asphalt pavements, the use of concrete pavements, 
including concrete pavement block, is increasing today. Concrete pavement is a semi-rigid 
pavement whose benefits include the ability to modify, repair and replace fast, easy and non-
sensitive to temperature changes, while roller compacted concrete pavement(RCCP) is a rigid 
pavement that  is low maintenance and very hard to repair and asphalt pavement, which is a 
flexible pavement, is sensitive to temperature changes and has little resistance to acceleration 
and braking of the wheels or in other words in abrasion and shear strength are greatly weak. 
Like other concrete pavements, cementitious materials are one of the main components in the 
construction of concrete pavement block. Due to the pollution caused by cement production 
and high CO٢ emissions, the use of natural and synthetic pozzolans as complementary and 
alternative cementitious aggregates has become of particular importance and the number of 
researches in this field is becoming increasingly nowadays. Because the use of these 
materials, while reducing cement consumption, which also saves costs, also improves the 
concrete properties. In this study, the effect of nano-silica and micro-silica pozzolans on the 
properties of concrete pavement block is investigated. In this study, the effect of ٣٪  Pozzolan 
Nano silica and ٩٪  Pozzolan micro-silica replacement of cement on the properties of 
concrete pavement block was investigated, which the results show that the mechanical 
properties of the concrete block containing ٩٪  microsilica particles compared to normal 
concrete block ۵٫۵ to ۶۶% and abrasion resistance was ۴١٪  and durability characteristics 
such as scaling resistance against frozen salts ٣۴٪  growth and water absorption decreased 
0.7%. Also, the mechanical properties of the concrete block containing 3% nanosilica 
particles in comparison with the normal concrete block ١١ to ٩١٪  and abrasion resistance 
82%, and the durability characteristics such as scaling resistance against frozen salts 62% of 
growth and water absorption decreased by ٢٪ . 
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