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Abstract 
 

Self-compacting concrete can be considered as one of the new concrete that has no aggregate separation or thinning, 
without the need for density and vibration capability to fill the voids between the reinforcement. This type of 
concrete can be used in sections with bulk reinforcement that can be used with ordinary concrete to create the so-
called hollow concrete and non-filling in different sections after the molds are opened. Due to its industrial and 
economical capabilities, this type of concrete can be manufactured with the help of pozzolanic materials that play an 
important role in increasing the strength and durability of concrete structures. On the other hand, the use of limestone 
powder as a substitute for part of cement in concrete has attracted the attention of researchers in concrete technology 
in recent years due to its abundance and low cost. Effective steps have been taken in various industries to utilize and 
recycle waste. In the construction industry, the use of waste and recycling materials has recently received increasing 
attention and requires extensive studies on the maximum use of recyclable materials in order to minimize 
environmental pollution, economic growth and achieve sustainable development goals. The Reuse of waste produced 
in various industries as a substitute for materials used in concrete has received more attention. There are many mines 
and stone processing plant around the world that produce significant waste in the form of carcass and stone powder. 
Due to the widespread use of travertine stone due to its high durability and beauty in buildings, we find that after 
processing travertine stone at the stone cutting plant, there is a significant amount of unused waste in the premises of 
these depots. In this study, we compare and evaluate on self-compacting concrete containing micro-silica and 
Travertine powder. For this purpose, in this study, ٧ mixing schemes based on replacement of travertine stone 
powder ratio at zero percent as control plot, ٢٠, ۴٠, ۵٠, ۶٨٠ ,٠ and ١٠٠٪  instead of limestone powder in control 
design and ١۴ day compressive strength and volumetric water absorption ۴٨ Their hours were measured. The results 
showed that simultaneous application of both powders (۵٠٪ ) improved compressive strength, bulk water uptake and 
rheological properties of self-compacting concrete. The use of travertine recycled stone powder in addition to 
reducing environmental pollution (due to its removal from the environment), also reduces the finished cost of 
concrete. 
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 M�)�
�8

I!( 
- - - - ٠٫٢٢ ٠٫١٨ ٠٫٤٤ ٥٥٫٠٧ ٠٫٣٤ - - ٤٢٫٨٦ 2,7 

 M�)�
�8

	����	 
- - - - - ٠٫٤٩ ٠٫٠٤ ٠٫٠٨ ٥٤٫٢٣ ٠٫٣٣ ٠٫١٢ ٠٫٣ 2,51 
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 ����3("� ���%�� ������ :$	�)���� *���� 

Light yellow colored liquid Appearance 

4-6 PH 
1.11 kg/lit Volumetric mass @ ٢٠ ˚C 

Nil to IS:۴۵۶ Chloride content 
Typically less than ١٫۵ g  Na٢O equivalent / litre of admixture Alkali content 
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2-2 ()��� ��* ��� =>�*� ?�@ 

 +.�� 2]��� ��2����<!�)  �� �=, ���� "c�. �� $,>!���� �� ���O$�� �, -���)�. /�� ���) /$, *�=  �=��4�!���� �!�4$� w��� �, .+  ��$4.� `�4f "  *�4=

 Q��( d,�S� �R� ��� -���)�. /$,4 <	P�= .�
 2$.��x	���G ��W]�� ����, *��, /  /)����)   -���)�4. /$4, �, 29!�l� �� -���)�. /$, ��   ��4G *��4�

N=� x	� `�f N! " ��$.��=�
 `�f ��	� 2, ���
�,  +��, M��	� +[9� *���� 2�>!���� �� N=� x	���G ����   �4� 2$4
t% *�4= �4
�,     D�4� �4, 24�

 *��?$.�SM١ �� /<	P�= .�
�,6  ��!� ��$.� `�f 2,��� +.�� +[9� �, `�fSM١  x	���G �]<3 �� ���O$�� �,+[9� �, /)����)  *�4=20 "40 "50 "60 "80  �

100 � x	���G /!L�!�( 2� �5�� "���
 �=�
 `�f N=D�� �,*�=  *��?$.�RSC �
 2$.����. 
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 ����4 2345	 6�7 ������ :(kg/m٣) 

mix name � +%) <%:%)���%� '( 
 M�)�
�8

I!( 

 M�) �
�8

	����	 
�
�?� � �) � r�7����#���� 

 �D�


���0&� � 

SM-١ ۴٠٠ 60 215 380 0 513 768 12 0 

RSC-١ ۴٠٠ 60 215 304 76 513 768 12 20 

RSC-٢ ۴٠٠ 60 215 228 152 513 768 12 40 

RSC-٣ ۴٠٠ 60 215 190 190 513 768 12 50 

RSC-۴ ۴٠٠ 60 215 152 228 513 768 11 60 

RSC-۵ ۴٠٠ 60 215 76 304 513 768 11 80 

RSC-۶ ۴٠٠ 60 215 0 380 513 768 11 100 

 

 

 

2-3 28�$8 �*	�	� 

2��� +.�� � ��$.� /$3�! ��!�G �� nG>!���� "�= /$, *�=        24�% ;<4= ���4, �4]m� "F4���� /4!� �4f �� nG � ��<� D���� �]m� �= *�� �, �R� ��� ���)

M7�@ F.�� -���) � ��[!��� 2$m!� �R� ��� *�=2��� .�
M7�@ �� nG ��
 2$.�� *�=  ���4� *�<%24    �4, M47�@ ���� +��4�     iS4� b�4� /4!� �� � ��4��� �@

2����� *������ F1� E!��
 � �=�= �� 2$
�� 2�� 'f��2��� .�
M7�@ ��
��, �� nG �= F4�� E!��
 �� 2]5�3�, " �= 2P4Z� �� *���    *�4�� �4, '� *�4=

) e�)�19-25 �� ���@ (���% �$��� 2(��F�� b�� �� ����!���� E<1� *��� .���<% *���22  �7�26   �$��4� 24(��       b�4?m�� �,�4!��� *��4, .+4�� ��4, ���4%

�W!L<3 �W� ">!���� � 't( ��L<� " �W<� �,�� *�=2��� ��
 +m� /$, � ���) /$, 2, �!�= �[IW� ��9W! � +,�0 ��I,� �,cm10×10×10 +�� ��
 2$.��. 

 

3- 5	"B � C�	��	� � D�	�8 E�	� 

1-3 C�	�� �	� ��� ,�	� 

1-1-3 	��C� E	��� F>�� � E	��� F>�� 50 ��$"�8	� T۵٠)( 

/!� >!���� �W! �� >!����*�= �!�� *��, >�	� b�<5?. /$, -���$��. +�� � 2, �R	� /<<I) �T���) �<<~) /$, FW
 +1) �0� ��� �. ���,  �4(� 

;<= *�<@ L�,  �WS5� 21O5 ��!�( {!�I) ��
 .+�� /!� V�� *��, /<7�� ��,  ��/G�H *��, ���O$�� �� ,����� �!���� /$, *�4=  ��4(�  ���4
 ��  �4!� '� 

��� ���O$�� ���@ +3�%. V�� >!���� �, >!���� *�	[� /<<I) q���� ���
�, � �S@ ��!�� /$, *��<I� *��, +<],�@ ��!�( � �G  �%�4		�  /$4,  �4� �4
�, ]16.[ 

gB�I� -���$��. /$, q���� ��L<� 2W	!� 2, 2()�, �� ><, 250 �$�<]<�  ��L<� *�( 2, /$, ��
 >mG ��) �S@ "+�����  �4� `�4S� >�	� ��<I� ��	� 2, q�-

 ��) �S@ �, /$, � ���%625 �$�<]<� ����)�R� �� -���$��. /$, ��	� 2, �     }��4f� �� �4(� b�45 �� b��u �%�4
��( /<	P�= >!���� /!� �� .�
 2$3�%

�,�@ ��
 >mG /$, 2<
��� ��=��� F�
�, ]17>!���� /!� .[ /$, *��,�=!�, � u ������ �� �$�<, b��40 �$�<]<� ����� ��,��� ]1.[ 
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2-1-3 C�	��  2IJ�L 

�� i!��) �� �=���]<� 2]5�3 �� �
�� ���9�� /<	P�= � /$, �,�! ��!�( >!���� /!�) +7�� �� /$, *�<%���@ M<
 ">!���� /!� 2�<$� �� . �	�   �4� F45�� {4@-

2(�� �! �%���t% +<],�@ *��, *��<I� 2� �
��� �� *�  �4� 24[I( �l3� +�9@ .�, �=�. /$, �t% *��, �=���]<� 2]5�3 �  �4��)200   �4)400    24P!�� �� �4$�<]<�

��	� 2, 2]5�3 /!� ��
 �G *��, D�B ���� �
�, 2$
�� ���$�� ��, �]��� * *�<�. +(L7 >�	�b�� 2$.�	
 ��
 � *��<I� *��,  +4<],�@  �%�4		��G  +4�� . �4S@ 

�=���]<� � 2]5�3 ���� �� -= *��<$.� +�� .w����, "������@ �� b�5 ���O$�� �� *�=���]<� "�7�I� 2]5�3 /<,  �4���  24,  ���4l�  24�  �4,��,  /!�4$%�L,  ����4��  24��� 

��	� �� R��� 2$3�% ��
� ���� }�5 �� �� iS� *��� M7�@ ��
�G �� nG. �� *�<% ������ �$���� �, ���� 2]5�3�,.�
   +4
t% �� nG � N4!  �� 24l<@

 2P!�� M7�@ ��
�G2[I( M7�@ 2, 2,�Z Q���� ���, ��L" �� ��<�� B�,.+
�� �=�. �� 2P!�� �� �[� ���(� /$, � �
   Y�4O)�� /$4, F��� {@) �� nG١H  �٢H 

 -<9l) �, "��
 *�<% ������٢H  �,١H � ��L<�2[I( +[9L .��� �=�. +��, 

 

 +��2 � 8� 0�8/	 :L 

 

>!���� �!�$��� ���) /$, *�= �� -�>!���� ��!�( q����" ��!�( q���� 50 �$�<$��� T۵٠) � (>!����  2[I(L  Q��( ��5 ��
 �����.��� 

 

 ����5:���!; <��4� :*!�� =4/ .�� 

��1 ����� 

s�C)� � ��� 

 �$,�L ������� 

C)�) s�cm( T۵٠ 

SM-٧٣ ١ ۴٠٫٩٢ ٫٣ �
��� 

RSC-٧٣٫ ١۵ ۴ ٠٫٩٢۵ ����
 

RSC-٧ ٢۴ ٣٫۵ ٠٫٩۴ 
���� 



٨ 

 

RSC-٧ ٣۵٫۵ ٠٫٩ ٣۶ 
���� 

RSC-۴ ٧۵ ٠٫٩ ٣٫٢۵ 
���� 

RSC-۵ ٧۴٠٫٩٣٨ ٣٫٨ ٫٢ 
���� 

RSC-۶ ٧۴ ۴٠٫٩٣ ٫٢ 
���� 

 

 

3-2 C�	��,-3 �<� ��� �	� 

3-2-1 C�	�� 28�$8 ��	
� ��	�	� �IJ. 

2��� *���3 +���l� >!�����=  ��I,� �, �[IW�! � +,�0 ��9Wcm10×10×10  *��� F�� ���� b�� �,28  �, ����7  .+�� ��
 D���� �R� ��� `�f   24��� �4= ��

 ���I) "��$.� `�f2 � +�� ��
 2$.�� ���  2, 2()�,7  �(� ��$.� `�f14 3�% ���@ ����, � +9) ��� 2��� ��� � �4	$    �� *��4�3 +4���l� /<���4<�  �4=

 .+�� ��
 ��17� /<, >!����2��� � (/)����) x	���G �(� D��)�=�
 2��/$, *�=SCC   ��4�� /)����) � N=� x	���G �� {]$m� �!��l� �, ��
 2$.��

.���� *��9� �!��l� �� x	���G ���= *��� 2��� �$�, ��W]�� �� >!���� �� ���� +��, �!�$� 2��� *���3 +���l�FW
 ����� �� �=3 .+�� ���� 

 

 

 

 

 

 

 

 

 

 

 

 

 +��3� : .)��� >���?28  *!�) 

 

� FW
 ����� �2  �=�
2��� �� ��91� b��<<~) *���� �=�
 `�f 2, +[9� 2� -<$9=�� /)����) x	���G *��� *�=.-<
�,     `�4f D�4� �4, �=�
 2���SM-١ 

�� 2	<�, ��$.� `�f N!
�, ���� `�f /!� .+�� ���� +��, ��
 D���� 2$
t% �� 2� �)��!���� �f 2� ��� /)����) �$3�!��, x	���G �@�3 )�4
�,0%  24, � (
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 +���l� .+�� ��
 ���O$�� N=� x	���G �� F��� �f28 �� �,]S� +���l� ���� +��, ����   `�4f �� .�4
�,RSC-١    ��L4<� 24,20%    /)����4) x	4���G

G /!L�!�( ��L<� 2, +���l� >!�L3� �=�
 2� ��
 N=� x	���3,2% �� `�f �� .-<
�,RSC-٢  ��L<� 2,40%   N4=� x	���G /!L�!�( /)����) x	���G

 2, 2� ��
 ��L<�7,8% �� ��=��� +���l� >!�L3�.�
  `�f ��RSC-٣  ��L<� 2, 2�50%          +4�� ��4
 N4=� x	4���G /!L�!�4( /)����4) x	4���G �45��

�=��� �� ��L<� 2, 2� �
15,6% .+�� 2$
�� �=�
 `�f 2, +[9� +���l� >!�L3�  ��RSC-۴  ��L<� 2,60%   ��4
 N=� x	���G /!L�!�( /)����) x	���G

 +���l� >!�L3�2,6% �� �=�
 ��.-<
�, `�f �� ��� *�=RSC-۵  �RSC-۶  ��L<� �, M<)�$,  �	!L�!�4(80%  �100%   x	4���G    ��4G �4, /)����4)   N4=� x	4�

�� �=�
 `�f 2, +[9� *���3 +���l� >=�� �=�
��l� >=�� /!� 2� -<
�, *��, +�80%    �4, �4,��, /)����) x	���G3,8%   *��4, �100%    /)����4) x	4���G

 �, �,��,5,8% ��.�
�, 

 

 

 

3-2-2 �$%& �� ��� C�	�� 

2��� ���� '� 't( >!������ *�<%���@ b�?, �=� '� 2PZ� �� �= b�� 2, ��48 �� +���  .�4
�,      "�4��� '� 't4( �45�� ����� +4��, *��4,

�� �= ��$,�F�� �� nG 2� b��, *���14  b��, "��� '� �� ���24 ) *��� �, ��� �� +���100° C      �� *�4<%���@ � ��� �� U��4. �� n4G "��4
 ���� ���4@ (

-= � E<1� *�����
 ��� ��� "�!���)dW(  n�� �48 Z� �� +���2$3�% ���@ ��� '� 2P.���  �� nG48     +47�� 24, � ��4
 U��. 2PZ� �� +���SSD 

���
 ��� ��)���wW Q��3 �� *�= 2��� ���� '� 't( �5�� .(1 �� +��,.�!� 

)1                                                     (١٠٠×
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W

WW

d

dw 

 

 

 

 
 +��4  A; AB� :48 C��4 � 

 



١٠ 

 

 

� FW
 ����� �4 �� ��=��� 2� �S���=�=�
 `�f 2, +[9� �
 SM-١ <� >!�L3� �,       ̀ �4f �� N4=� x	4���G ��L4<� >=�4� � /)����4) x	4���G ��L  "�4=

 �, �,��, �=�
 2��� '� 't( .-<$9= �=�
 �� '� *�!tGuO� � 't( ��L<� >=��1,8% ��`�f �� .�
�, *�=RSC-١  �RSC-٢   4<)�$, 't4( ��L<�   �4, �4,��, M

1,46 % � 1,27% �� �=�
 `�f 2, +[9� 2� �
�,18%  �29,5% �� �[�,�� ��=��� '� *�!tGuO� D `�f �� .�
RSC-٣ �� �=��� 2� �S���=   /!�4$�� �4


`�f ����) 2, +[9� �� '� 't( ��L<��,��, �� '� 't( ��L<� 2� ���� �� �=0,94% ��      �=�4
 `�4f 24, +[49� 24� �
�,47,7%     '� *�!t4GuO� D�4� �� �4[�,

�� ��=���`�f �� /<	P�= .�
 *�=RSC-۴ "RSC-۵ � RSC-۶ �� *�!tGuO� ��L<� �,��, M<)�$, �=1,26% "1,5%  �1,6% ��  24� �4
�,      �=�4
 `�4f 24, +[49�

29,7% "16,6%  �11,1%  �� �=�
 �� *�!tGuO� D�� �[�,.-<
�, 

 

4- ��"4 2%"�8 

�R	� 2, >=�aG /!� /$, �� N=� x	���G *��, /)����) x	���G �	!L�!�( �0� ����,-���)�. *�=SCC :�
 F5�� �!� �!�$� 2� �
 D���� 

1- +[9� ��<� *���3 +���l� 29!�l�   24��� �� *��4�3 +4���l� 2� ��� ���� "/)����) �$3�!��, x	���G �	!L�!�( {]$m� *�=     �	!L�!�4( �45�� �4, *�4=

 �� �$��60%  /!�� -���)�. /$, *���3 +���l� �[�, 6��, � ���� ���� *�$�, >	��� �. �� ��G�    *��4�3 +4���l� � ��$4.� `�f +7�� /!�$�, �� 2� �


 ���O$�� "���� +��, x	���G �� �= ���L�= ��L<� 2,50% �� 2<5) -���)�. /$, ��.�
 

2-  ���� '� 't( 29!�l� ��48 �=��� ���� +��, 2$����� �    24, +[49� �� �	!L�!�4( �45�� >!�L3� � /)����) x	���G ��
 23�Z� �, 2� �
   `�4f

2$
�� �� ��91� ��<9, '� 't( ��=�� ���� �=�
 �) *���3 +���l� �	���= "/)����) x	���G �	!L�!�( �5�� � ���� '� 't( ��L<� 29!�l� �, 2� -!�

 �� �$�� �	!L�!�( ��L<�60% ���� "��G /!�  D�� �[�,'� 't(  �� �$�<, ���O$�� ��L<� �� ��� ��, �7�� ��<9,60 !� �� % ��4G /       't4( >!�L43� �=�4
 ���4� 24,

'� ����G /!� �� ���O$�� ��L<� /!�)B�, �� 2� -<
�,)100%  �[�, -=��, (�	!L�!�('� 't( D�� �� ��=��� �=�
 `�f 2, +[9� ��.�
 

3- � *�=����� 2, 2() �,�� ��=��� ���� '� 't( � *���3 +���l�	!L�!�( � ���O$�� ��L<� /!�$�, 2� �
  x	���G �, /)����) �$3�!��, x	���G

 ��L<� 2, N=�50% ��  /$4, �� �� *��4?$@� +�<@ /<	P�= � ���� '� 't( ��L<� "*���3 +���l� �R� �� ��$.� `�f /!�$�, �) �
�,    24T��� �� -���)�4. *�4=

.�=� 
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