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µÁ|m����¯�eÌcZ^��Ì¼ÌZ�ÊË�Ì½Z¼��Ì¸Ì�Á�°Ì»�Á� �
¯�eÌ\��Ì¼ÌZÊË�������Á�°Ì»�Ì¸Ì��½Z¼Ì���

SO3 ��������
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CaO ���������
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�»ÁZ¬»�Ä]������d^�¿�¾ËY�Á�Äf§ZË��ËY�§Y�É�Z�§�d��������¾/���ËY�/§Y�Z/]�ZÅ

¶¼����Ê»��ÅZ¯�É�ÁM���Ê·Zu��{�,|À]ZË�����d^�¿�Ê·Â¼ »�¾f]�ÉY�]�Ä¯�
 fc�ft���d»ÁZ¬»��{�����¾Ì]�¾ÌËZa�ÉZÅ������d»ÁZ¬»��{�,|��{���ÉZÅ

���¾Ì]���Âf»�������d»ÁZ¬»��{�Á�|��{��������{Á|/u�ÓZ/]�ÉZÅ����|/��{�
Ê»�|�Z]�@��>�������ÉY�]�d^�¿�¾ËY��´Ë{�c�Z^��Ä]�����º¯Y�/f»�{Ây�¾f]�

������Ê»�Ê·Â¼ »�¾f]��Y��f�Ì]��Ì¸Ì�Á�°Ì»�ÉÁZu�����½M�¶/Ì·{�Ä¯�|�Z]
�Ê»�Y�����������ºÌ�/¸¯�|Ì�¯Á�|ÌÅ�ÉZÅ�Â¸]�½Y�Ì»�Á�Ã�Y|¿Y��ÅZ¯�Ä]�½YÂe

������À¯YÁ�ÄnÌf¿��{�µZ¬f¿Y�ÄÌuZ¿��{��������{Â/mÁ��Y�Ê/�Z¿�ÊËZÌ¼Ì/��ÉZÅ
½ÓÁ�Âa�{Y{�d^�¿�ZÅ��� �

� �
� �



�� / ÄË��¿¸m�,d�Ë���Ìv»�Á�½Y�¼��Ê�|ÀÆ»��|���,�Ã�Z¼���,½Zf�]Ze������ÊaZÌa�,������������������������������������]��Ì¸Ì�Á�°Ì»��ÌiPe���� �
��
��
 

µÁ|m�����d»ÁZ¬»�d^�¿���¯�Ê¾f]�É�Z�§�d»ÁZ¬»�Ä]�Ây{�
º¯Y�f»� �

d»ÁZ¬»�d^�¿���¯�ÊÉ�Z�§�Ä]�� ��
¾f]�¾����Á��� �

SCC 30 SCC 35��SCC 45 
� ���  ���  ���  
�� ���  ���  ���  
�� ���  ���  ���  

��
�����µÁ|»�Ê�Zne�Y��

µÁ|m�����Zf¿�Ël�Z»�MË��µÁ|»�Ê�Zne�Y�Á��]��É�Ä/¿Â¼¿��Z/Å�É
Àf]��ÊÄfyZ��Ã|���{�À�Ì¾��,����Á�����Á��Y��½Z�¿�»Ê�|Å{����/]�

�Z�Y�Zf¿Ël�Ä¸�Zu�Á�Z]�ÄmÂe�Ä]��¾/ËY��Ä/¯��µÁ|/»��Ê�Z/ne�Y��¾f/]�
dve��ÌiPe�µÁ|»�Ê�Zne�Y��ÉY�/mY��¶Ì°�/e��Ã|/ÀÅ{��½M��Y��Ä/¸¼m�
�Ì¼y�½Z¼Ì���Y�«�,{�Y{�Z]��ËY�§Y�,�Ì¸Ì�Á�°Ì»��Ä/¯��Z/]���ÅZ/¯�
¶z¸ze��Ì¼y�½Z¼Ì��Á��ËY�§Y��d/»ÁZ¬»��É�Z�/§��ÃY�/¼Å��,d/�Y�
µÁ|»�Ê�Zne�Y�¿Ì��Y�§YË��»Ê�|]ZË���

� �
µÁ|m����|»µÁ�Ê�Zne�Y�¾f]�º¯Y�f»{Ây��

µÁ|»�Ê�Zne�Y (GPa) ��
¾f]�¾����Á��� �

SCC 30 SCC 35��SCC 45 
����  ���  ���  � 
�������� ��������
��������  ���������

� �
�¶°���{���������Á�Ê�Zne�Y�µÁ|»�¾Ì]��Z^e�Y�����É�Z�/§�d/»ÁZ¬»

�����µÁ|m�lËZf¿��Z�Y��]��������Ä�]Y��Ä¯�d�Y�Ã|Ë{�³�ÄWY�Y��É��/]�ne�Ê
Z]��Ë����Ë\�´f�^¼Å�Ê91.0R2 �]�Y��Äd�{�»Ê�|Å{���

 

�����0.39727.4831.c cE f  
��
Ä¯��{�½M�cE�µÁ|»��Zne�Y��Ê¾f]��{Â/y��º¯Y�/f»�Á�cf��d/»ÁZ¬»�

�Z�§��ÉÄ¿YÂf�Y�Y��É½M�»Ê�|�Z]�������Ä/¯�Z/m�½M��Y������Ä/ÌuZ¿�cZ�/z�»
�Ê¸//�Y�¶//»YÂ��,�Â�//z»�½�Á�Á�µZ//¬f¿Y��YÂ//y�Ã|//ÀÀ¯�¾Ì//Ì e

���������/°��d^�/¿�¶/z¸ze�Z]��Ì¿��Â�z»�½�Á�Á�Ã{Â]�¾f]�Ê�Zne�Y
����������µZ/¬f¿Y�ÄÌuZ¿�Á�½Z¼Ì���Ì¼y�¶z¸ze�µ�fÀ¯��]��iR»�¶»YÂ��,{�Y{

½ÓÁ�Âa��Ì�¿�d�Y{�|ÀÅYÂy�Ê�Zne�Y�µÁ|»��]�ÊËY���Ä]��ÌiPe�ZÅ���
��

��
¶°�����Ä�]Y��]Ì¾�d»ÁZ¬»��Z�§�ÉÁ�µÁ|»�e�YÊ�Zn�¾f]�{Ây�

º¯Y�f»� �
� �

{ÂmÁ�¾f]��{��Z^e�Y�¬f�»Ìº�]Ì¾�d»ÁZ¬»�Á�µÁ|»��Zne�Y�Ê
�Y�YË¾�¬uÌd¬��Z¿�Ê»Ê�{Â��Ä¯�d»ÁZ¬»�Á�µÁ|»�Ê�Zne�Y��ÃÁÔ�

,¶»YÂ���ËZ���]�dve�iPeÌ��¶z¸ze�{YÂ»�°�eÌ¶�Ã|ÀÅ{�Y�É½M��Y�«�
|¿�Y{-��³Y�Äq�YË¾�iPeÌcY��½Z�°Ë�¿Ìd��@��>���
��
������¿�¯��¼m�³|��ÊÁ���y��

Z]�Ã�Y|¿Y�É�Ì³���¿�/¯��¶/¯��®/Ë��Ä/¿Â¼¿��d/ve���Z/]�Á���¿�/¯�
�¼m�Ê³|��Ä¿Â¼¿�{Ë�´��{�Y��Ë��v»Ì��� ÊÄ]Z�»��Z/]��Ä/¿Â¼¿�µÁY,�

�Â¼n»��¿�¯�¿M��Ê����Y�Ê�Z¿��¿�¯�Á���y��Y�¶�Z¨e�½M��ZÅ��¶/]Z«�
Ä^�Zv»�d�Y��¶°�������¿�¯��¼m�³|���ÊÄ¿Â¼¿��Z/Å��É�¦/¸fz»�

�{�v»Ì��^�Ì �� ÊZ»�MËÃZ´��Y��½Z�¿�»Ê�|Å{��Ä¿Â¼¿�ZÅ�Ze�¾�����
�Á���{�v»ÌÊ��Z]�d]Â���^�¿��Ê������Y|Æ´¿��ÉÁ���/a��Y�½M��Z/]�
�Y�«�¾f§�³�Ä¿Â¼¿�ZÅ��{�v»Ì��^�Ì�/ �� ÊZ»�M�/Ë,ÃZ´���Ã�Y|/¿Y�³�/Ì��É

�¿�¯�ZÅ��Z£M�{�³Ë|��Z]�ÄmÂe�Ä]�¾ËY��Ä/¯��{��¾Ì/Ì e��d^�/¿��ÉZ/Å�
�Â¸z»�,¾f]�Ê¼¿�½YÂe�Ê¸»Z��Y���½Á|/]���/ÌÌ¤e�½{Y{��¶«Y|/u��®/Ë�
¶//»Z���//´Ë{��//ÌÌ¤e�,{Y{�ÆË|//]Ê�d//�Y�Ä//¯�Z//]��ËY�//§Y�½Y�//Ì»�

�Ì¸Ì�Á�°Ì»�Á��d/]Zi��½{Â/]��d^�/¿�[M��Ä/]��½Z¼Ì/�,���Y|/¬»�[M�
�ÔfyY��ÅZ¯�Ê»�|]ZË��¾ËY��»Y�Á�{Ë�´�¶»YÂ��aÌ�f����/¯}��Ã|/��
�nÀ»�Ä]�|Ì·Âe��Ì¼y�Ê¿Z¼Ì��Z]�d»ÁZ¬»�Á���Ê�Z/ne�Y�µÁ|»���eÓZ/]�
Ã|��Ä¯�Z�§��É·Zy��Ê�f¼¯��ÉY�]�Éd¯�u�¸yY{�Ê[M�Á��Z/n]Zm�ÊË
Ó//ËÄ�Z//Å�Éµ��//�Y{Äf��{�f¿ÌÄ//n�¤e//ÌÌ��¶°//��Z//Å�É//�Z¿�Ê�Y�

�¼m�³|���Ê�ÅZ¯�»Ê�|À]ZË���������¾/���{��ÅZ¯�¾ËY��Y|¬»������Á��
�����ËY�§Y�ÉY�Y�Ä]��Á������������\/Ìe�e�Ä/]��Ì¸Ì/�Á�°Ì»�|��{����Á����

�Ê»�|��{�����������Y�d/»ÁZ¬»��ËY�/§Y�Z/]�¶/¯��{�Ä/¯�|�Z]MPa����Ä/]�
MPa������¼m��¿�¯��{Á|u�Ze�Ê³|���Ê»��ÅZ¯�|��{���|]ZË���
��



�� / ÄË��¿¸m�,d�Ë���Ìv»�Á�½Y�¼��Ê�|ÀÆ»��|���,�Ã�Z¼���,½Zf�]Ze������ÊaZÌa�,������������������������������������]��Ì¸Ì�Á�°Ì»��ÌiPe���� �
��
��
 

 

 

¶°������¿�¯��Ê�Z¿��Y��¼m�Ê³|��s���ÉZÅ�¦¸fz»��{�
�ËY���Ê�Ìv»�� �

��
�{�¶°��������¿�¯� �Ì¿�¶¯�Ä¿Â¼¿�ZÅ�� Édve���Z/]���/]��\�/u�
½Z»���Y~³�Z]��É��eÌº�Ã|��d�Y��»Ì½Y���Z]�·Z¼�Y��ÊÁ���ÉÄ¿Â¼¿��Z/Å�
Ze�ZaË½Z�Z»�MË��d]Zi�Ä´¿�Äf�Y{�Ã|��d�Y���

��

��
¶°�������¿�¯�¶¯�s����ÔfyY�ZÅ�É¦¸fz»��

� �
¶°������½Y�Ì»��¿�¯����/y�Y���{��µÂ/���½Z/»����Y~/³�Z]�É

ÉY�]��Å�Ä��s����ÔfyY�½Z�¿�»Ê�|Å{���]��Z�Y��Z/f¿Ël��Ä¸/�Zu�
Ã|ÅZ�»�»Ê�{Â��Ä¯��Y|¬»���y�Ä¿Â¼¿�ÊËZÅ�Z]��d/»ÁZ¬»��É�Z�/§�
,�eÓZ]��f¼¯��Y�Ä¿Â¼¿�ÊËZÅ�d�Y�Ä¯�d»ÁZ¬»�É�Z�§�É�f¼¯��|¿�Y{

����������Y��Ì¸Ì�Á�°Ì»�½Y�Ì»��ËY�§Y�Z]�Ä¯�É�Â��Ä]����Ä]������Y�Á�|��{��
����Ä]�����\Ìe�e�Ä]���y��Y|¬»�|��{�Á���Ê»��ÅZ¯�|��{��|]ZË��
YË¾�����d�Y�½M��Y�Ê�Z¿�Ã|Ë|a�Ä¯���y�Á�w�¿�a�/Ìd§���½M��d/ve�

iPeÌ��¶»YÂ��¨¸fz»��Ê�Y�Ä¸¼m��YÂy��Â¸z»��/�Ì½Z¼�����Á�½Z¼Ì/�
�Ì¸Ì�Á�°Ì»��Á��{�f¿ÌÄn�d»ÁZ¬»�¾f]�»Ê�|À�Z]�Ä]���Â/��� É�Ä/¯�

�¿�¯�ZÅ�É�Z¿�Ê�Y���y�Y�]�Éd»ÁZ¬»�ZÅ�É¦¸fz»�cÁZ¨f»�Ã{Â]�
Á�Z]��Y�/§YË���,d/»ÁZ¬»����/y��{��µÂ/��Ã�Á{���Y~/³�Z]��É��ÅZ/¯�
»Ê�Ë|]Z��½Z¼Å��Ä/¿Â³��Ä/¯��{��¶°/���Z/Å�� É���,�����Á������Ã|ÅZ�/»�
»Ê�{Â��¸¯ÌÄ��¿�¯�ZÅ�|¿Á���0Z^Ë�¬e��ËY�§Y�Æ]Z�»��Ê�{�µÂ��½Z»��

|¿�Y{����

��
¶°������¿�¯���y�s����ÔfyY�ZÅ�É¦¸fz»�� �

��
�{�À�Ì¾�·ÁYÌ,Ä�YË¾��¿�¯�ZÅ�Ä]��Y|¬»�¶]Z«��ÆmÂ/e��Ê�Y�/§YË��

������Ä¯�É�Â��Ä]�Äf§ZËÌ\�d¼�«�·ÁYÌÄ�ZÅ�Y{Â¼¿�Ze�¾���{Á|/u����
�Á���]Ì�Z��Ë�Ê»�{Z�|�Z]���a��½M��Y��d����w�¿�Y�/Ë¾��Y�/§YË����º/¯
��Á�Ã|Ë{�³�»Ê�½YÂe�aÌ��]ÌÀ��Ê�{Â/¼¿��Ä/¯��{��À/�Ì¾���eÓZ/]��{Z/¬»Ë��

½M�ZÅ�Ä]��Y|¬»�f]Zi�Ê{�¿Ë®�Â�{���
��
���f¿ÌÄn�³Ì�É��

�]��Z�Y�Z»�MËcZ��c�Â��Äf§�³��]�Á���ÉÄ���s�/����Ôf/yY�
¾f]�º¯Y�f»{Ây�Á�{Y| e����Ä¿Â¼¿�Y�]��É�Å�s���Á�Z]�Ã�Y|¿Y�³�/Ì��É

d»ÁZ¬»�ZÅ��É�Z�§��ÉÁ���¯��ÊÁ�µÁ|»��Zne�Y�ÊZe��¾/������Á��Á�
d^i�¤eÌÌ��¶°��ZÅ��É�Z¿��Ê�Y���y�Á��¼m�³|���ÊÄ]�c|»�����
�Á��Zf¿Ël��Ë��¶�Zu�»Ê�{{�³���
���������°Ì»�½ÓÁ�Â/a��Y|/¬»��ËY�/§Y�Z]��Ì¸Ì/�Á�,���É�Z�/§�d/»ÁZ¬»�

Ä¿Â¼¿�Ê»��ËY�§Y�¦¸fz»�¾ÌÀ���{�ZÅ��|]ZË���
�� �½{Á�§Y�»Ì�Á�°Ì¸Ì��Ä]�¯�eÌ\�¾f]�,º¯Y�f»{Ây��YÂy�

¿Z°»Ì°� ÊYË¾��Â¿�¾f]�Y��Ä]�·{Ì¶��ÅZ¯�¶z¸ze�Á��ÅZ¯�
YÂfv»�ÉÅÌ�¯Á�|Ì|��¸¯Ìº�¼yÌ���Ì½Z¼�{Â^Æ]��z]ÌÃ|�Á�Ä]�

Å¼Ì¾�dÆm�Ã|ÅZ�»�{�³ËÃ|�Ä¯�Z]�Y�§YË���Y|¬»�»Ì�Á�°Ì¸Ì��
µÁ|»�Ê�Zne�Y�Á�d»ÁZ¬»���¯�ÊÄ¿Â¼¿�ZÅ�Y�§YË��Ê»��|]ZË���

���Ä�]Y��d»ÁZ¬»��Z�§�ÉÁ���¯�Ê£Ì¬f�»�Ìº�Ä¿Â¼¿�ZÅ�É{�Â»�
Z»�MË��½Z�¿�»Ê�|Å{�Ä¯�Z]�Y�§YË��d»ÁZ¬»��Z�§� É¾f]�

,º¯Y�f»{Ây�d»ÁZ¬»���¯�Ê½M�¿Ì��Y�§YË��»Ê�|]ZË-�·Ì¾°��w�¿
d����YË¾�Y�§YË���f¼¯�»Ê�|�Z]�^��Ä]��d»ÁZ¬»�d^�¿��´Ë{�c�Z

�½Y�Ì»� Ä]� ,Ê·Â¼ »� ¾f]� |À¿Z¼Å� É�Z�§� d»ÁZ¬»� Ä]� Ê��¯
�f�Ì]� É�Z�§� d»ÁZ¬»� Äq� �Å� Á� Ã{Â]� Äf�]YÁ� É�Z�§� d»ÁZ¬»��

Ê»�Ê»��ÅZ¯�d^�¿�¾ËY�{Â��|]ZË���



�� / ÄË��¿¸m�,d�Ë���Ìv»�Á�½Y�¼��Ê�|ÀÆ»��|���,�Ã�Z¼���,½Zf�]Ze������ÊaZÌa�,������������������������������������]��Ì¸Ì�Á�°Ì»��ÌiPe���� �
��
��
 

�� ��¿�¯���y�Ä¿Â¼¿�ZÅ�ÉÄfyZ��Ã|��Z]��Y|¬»�»Ì�Á�°Ì¸Ì��
�f¼¯�Ä¯�d»ÁZ¬»��Z�§� É�f¼¯� É¿Ì��|¿�Y{�d^�¿�Ä]�Z�Ë��

¿Ä¿Â¼�ZÅ�»��eÓZ]�½Y�Ì»�Z]Ì�Á�°Ì¸Ì,��]Ì�f��»Ê�|�Z]���
����Y�½M�Ä¯Zm�ÅZ»Ìd�|aËÃ|��¼m�³|��� ÊÁ���y�½Z�°Ë�Á�dve�
iPeÌ��ZÅ�Âf¯Z§�� ÉÄ]Z�»��Y�«�,|¿�Y{�Z]�Y�§YË���Y|¬»�»Ì�Á�°Ì¸Ì��
�{�Ä¿Â¼¿�ZÅ��¿�¯��¼m�³|��Ê¿Ì��|À¿Z¼Å���y��ÅZ¯�»Ê�|]ZË����
 
���mY�»� 

@�>� ��,�§{Z��§�Y�,�¿�¨Æ]ÌZ,��,�§Âf�»Ê�,{Y�¿�{�,������]�Ê
� �iY�YÂ¿Y�½ÓÁ�Âa�ZÅ�Y��Ä¸¼m�»Ì�Á�°Ì¸Ì���]�

cZ�z�»�¾f]�{Ây�º¯Y�f»�Ã�Ze�¼��� ,Ì¾�Ã�´À¯�
6¸»� Ê�|ÀÆ»� Ê,½Y�¼��ÃZ´�¿Y{�,½ZÀ¼��,½ZÀ¼��
YË,½Y��{�YË,d�Æ^�������

[2]  Selvamony, C., Ravikumar, M.� S., Kannan, 
S.�U.,

 
Basil Gnanappa, S., �Investigation on 

Self-Compacted Self-Curing Concrete Using 
Limestone Powder and Clinkers�, Journal of 
Engineering and Applied Sciences, 2010, 5 
(3), 1-6. 

[3]  Turk, K., Turgut, P., Karatas, M., Benli, A., 
�Mechanical Properties of Self-compacting 
Concrete with Silica Fume/Fly Ash�, the 9th 
International Congress on Advances in Civil 
Engineering, Karadeniz Technical University, 
Trabzon, Turkey, 27-30 September,2010. 

[4]  Atan, M. N., Awang, H., �Mechanical 
Properties of Self-Concrete Incorporating 
Raw Rice Husk Ash�, European Journal of 
Scientific Research, 2011, 60, 166-176� 

[5] Domone, P. L., "A Review of the Hardened 
Mechanical Properties of Self Compacting 
Concrete" cem and Con Composites, 2007, 
29 (1), 1-12. 

[6] Felekoglu, B., Turkel, S., Baradan, B., 
"Effect of Water/Cement Ratio on the Fresh 
and Hardened Properties of Self Compacting 
Concrete", Bulding and Environment, 2006, 
42 (4), 1795-1802. 

@�> ,É{Â�¬»��.�Y., ,Ê¼Ì¬» ��,��Y|¼¸��,ÊÀÌ£Z]�M��,��Ä�ËZ¬» 

eP�Ìi Ã{Á{ �Ì¸Ì� �] �Z§ É�Ì¼y Á d»ÁZ¬» �Z�§�É�]Y�
¾f]�»{Âyº¯Y�f Á ¾f] ®^� º¯Y�f»{Ây�,�¾Ì»Â� 

�¿Y�¨À¯ 6¸»Ê Ä¿ZÌ·Z� ¾f] ,½Y�ËY�,½Y�Æe�YË,½Y�����,�Æ»�
����� 

[8] Hubertova, M., Hela, R., �Effect of 
Metakaolin and Silica Fume on the Properties 
of Light Weight Self Consolidating 
Concrete�, Special publication in ACI, April, 
2007. 

[9] Dobrowolski Joseph A., "Concrete 
Construction Hand-book", Fourth Edition, 
1998, pp 105-117. 

[10] Bermejo, N., Ester, B., Jaime, G. R., Manuel 
Fernandez, C., �Shrikage and Creep of 
Medium-Low Strength Self Compacting 
Concrete�, the 3rd fib International Congress, 
2010. 

[11] Heirman, G., Vandewalle, L., Van Gemert, 
D., Boel, V., Audenaert, K., De Schutter ,G., 
Desmet, B. Vantomme, J., �Time-Dependent 
Deformations of Limestone Powder Type 
Self-Compacting Concrete�, Journal of 
Engineering Structures, 2008, 30 (10), 2945-
2956. 

[12] Collepardi, M., Borsoi, A., Collepardi, S., 
Troli, R., "Strength, Shrinkage and Creep of 
SCC and Flowing Concrete", the 2nd North 
American Conference on the Design and Use 
of Self-Consolidating Concrete and the 
Fourth International RILEM Symposium on 
Self-Compacting Concrete, Addison, Illinois: 
Hanley-Wood, 2005, pp 911-920. 

[13] ASTM C 33, "Standard Specification for 
Concrete Aggregates", Annual Book of 
ASTM Standards, 2008. 

[14] ASTM C 125, "Standard Terminology 
Relating to Concrete and Concrete 
Aggregates", Annual Book of ASTM 
Standards, 2008. 

@��>� ��Âa|¼v» ®Ì¿�],¾Ì�Y�,�����]� Ê�YÂy�°Ì¿Z°»� Ê¾f]�
º¯Y�f»{Ây�ÁZu� É²À��Ä¿Y{�ZÅ� É®^��Á�·Â¼ »Ê�,�

½ZËZa�Ä»Z¿��ZÀ��Z¯�Ê,|��Y�ÃZ´�¿Y{�,½ÔÌ³��Ìe������� �
[16] The European Guideline for Self Compacting 

Concrete Specification, Production and Use, 
May,�2005.  

[17] BS 1881 Part�117, "Metod for Determination 
of Tensile Splitting Strength", 1993. 

[18] ASTM C 496, "Standard Test Method for 
Splitting Tensile Strength of Cylindrical 
Concrete Specimens", Annual Book of 
ASTM Standards, 2008. 

[19] ASTM C 469, "Standard Test Method for 
Static Modulus of Elasticity", Annual Book 
of ASTM Standards, 2008. 

[20] ASTM C 512, "Standard Test Method for 
Creep of Concrete in Compression", Annual 
Book of ASTM Standards, 2008. 

@��>�,�Âb¿ZÌ¿Z�»���� �Y�,��Á|«Ê,�_�,�nÀ³Ì,½Z�Y�,���Ë��,�ZfyZ��
�YÂy�Á�Y�mY�É¾f]���Â·ÂÀ°e�É¾f]�aÌÄf§����,�cY�Z�f¿Y�
ÃZ´�¿Y{�f À��Ê»YÌ^¯�Ì,��ÃZ´�¿Y{�f À��Ê»YÌ^¯�Ì,��,½Y�Æe�

YË,½Y���������

 
 



Journal of Civil and Environmental Engineering 
sŽůƵŵĞ�ϰϯ͕�/ƐƐƵĞ�Ϯ, Summer�ϮϬϭϯ                                                                                                                                       VII-1 
 

 

* Corresponding Author 
E-mail addresses: m_sangi@ymail.com (Monireh Sangi), navayi@nit.ac.ir (Bahram Navayi neya),  
m.beygi@nit.ac.ir (Morteza H.Beygi). 

 
  EXTENDED ABSTRACTS    
 
Influence of Silica Fume on the Long-Term Behavior of Self 
Compacting Concrete 
 
Monireh Sangi, Bahram Navayi neya*, Morteza H. Beygi 

 

Faculty of Civil Engineering, Babol University of Technologyǡ�������ͺͽͷͺ;ͽͷͷͼͽǡ Iran 

 
Received: Ϭϱ�May�ϮϬϭϮ; Accepted: ϯϬ September ϮϬϭϮ 

 
 

Keywords:  
Self compacting concrete, Microsilica, Creep, Shrinkage 
 

 
ͳǤ������������� 

Self compacting concrete (SCC) is an innovative concrete that does not require vibration for placing and 
compacting. This kind of concrete has been immensely used� in the construction for the last decade and it is 
inevitable to be aware of its behavior, especially time depending deformations such as the creep and shrinkage. In 
concrete structures deformations due to the creep and shrinkage are several times larger than elastic deformations. 
Frequently, these deformations cause excessive cracking and deflections or possible failure with an inherent loss in 
serviceability, durability and long-time safety of concrete structures. Thus, there is an urgent need for a reliable 
method to predict creep and shrinkage, especially for self compacting concrete structures. In this research, three mix 
designs were prepared and 21 specimens were fabricated from each mix design. Then the effects of varying 
percentages of micro silica the on creep and shrinkage of during a period of 250 days, and also on its mechanical 
properties including compressive strength, tensile strength and modulus of elasticity up to the age of 28 days were 
investigated. 

 
ʹ. Methodology 

ǤͷǤ Materials  

The sand used was this study is of river type with sand value of 95% and fitness modulus of 3.1. The gravel used 
was broken gravel with maximum grain size of 12.5 mm and superficial specific gravity of 2700 kg/m3. Also the 
micro silica used was with specific gravity of 2200 kg/m3. Ordinary drinking water was used in the mix designs and 
since limestone powder reduces the interstices between gravels and improves the adhesion of the paste; in this study 
stone powder was used as filler. Moreover, in order to reach the intended self-compaction, the superplacticizer Sika 
Viscocrete was applied as a percentage of cement and micro silica. 
 
Ǥ. Testing method and curing 

In this paper, three mix designs of self compacting concrete with compressive strength of 300 kg/m2 (SCC 30), 
350 kg/m2 (SCC 35) and 450 kg/m2 (SCC 45) were prepared. According to Table 1, in all three types of concrete, 
only the amount of micro silica was altered, so that its effects on long-term deformations of the concrete including 
the creep and shrinkage can be studied. Using L-Box test and Slump Flow [1], the properties of fresh SCC was 
evaluated and after curing the specimens, compressive strength test [2], indirect tensile strength test [3], elastic 
modulus of elasticity until the age of 28 days [4] and the creep and shrinkage test [5] during 250 days were 
conducted on the specimens. 
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Table 1. Mix designs 

Components SCC 30 SCC 35 SCC 45 

��(kg/m3�Cement��280 280 280 
�Gravel (kg/m3��647 644 638 
�Sand (kg/m3��971 965 957 
��Water (kg/m3��167.3 171 175.4 
�Microsilica (kg/m3��8.4 14 22.4 

 �Limestone powder (kg/m3��270 270 270 
 �Superplacticizer (kg/m3��6.34 6.47 6.65 

Water-cement ratio 0.58 0.58 0.58 
 
͵. Results and discussion 

Results from slump flow and L-Box tests are within the allowable range in the European Code [1]. The relation 
between compressive and tensile strength is presented in Fig. 1. As shown in this Figure compressive and tensile 
strength increase with a correlation factor of R2=0.902 as the amount of micro silica is increased. 

 

 
Fig. 1. The relation between compressive and tensile strength of SCC 

 
According to the results and considering that elastic modulus of concrete is affected by the elastic modulus of its 

component, modulus of elasticity increases as micro silica and the compressive strength increase. This relation is 
illustrated in Fig. 2. 

 

 
Fig. 2. The relation between compressive and modulus of elasticity of SCC 

 
As it can be seen from Figs. 3-5, all strains have the same trend over the time. In early ages, the strains 

considerably rise and the slope of the initial segment of the curve, until 50 days, is very steep. Afterwards the 
increase rate is reduced at old ages nearly to a constant value. 




