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Roller-Compacted Concrete (RCC), which is a kind of dry consistency 

concrete with zero slump, has two various main applications, pavement 

and dams. But, owing to the benefits such as cost efficiency, low hydration 

heat, durability, and high speed of execution, RCC is particularly pre-

ferred in the construction of airstrips, military sites, and nuclear plants. In 

order to evaluate the effect of non-steel fibers on the Vebe time, modulus 

of elasticity, and also compressive strength, flexural strength, and splitting 

tensile strength of RCC as the aim of this research, a basic mix was used 

by adding three types of fibers including Barchip, Emboss and Glass fi-

bers with percentages of 0.1, 0.3 and 0.5, the less percentage for control-

ling shrinkage cracks and higher amount for improving mechanical prop-

erties. The results showed that the addition of non-steel fibers to RCC re-

duced or increased compressive strength up to 5%, little decrease in 

Modulus of Elasticity and flexural strength and increasing up to 20% in 

tensile strength. Also, the fibers decreased the consistency and increased 

the vebe time of the basic mix. Barchip and Emboss fiber compared with 

Glass fibers showed better softening behavior after cracking. The amount 

of toughness was increased with the volume percentage of fiber, and this 

increase was higher for the Barchip fiber than the Emboss fiber. The best 

behavior after cracking was shown by Barchip fiber with a volume per-

centage of 0.5. 
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�15, � c��U�� )%(   � ���< 	C�)%( +?)� J,EF0 lM� )cm2/gr(  ���,EF0J  

��!� :?H�� 

225  145 046/0 42/2 3055 15/3  

    
(nH�)  (f)  

  
(y)  

 W(�1 - :��3 �=K=0 :��8]=� �8=� ��  

:��8]=�  ��75  � 85 �N< 8.�3 �� 8.�3� RCC 

(�  ��?W 0� 8=�3 0 �O p��=0 f�F��� �� 8��,   ��

	F� � ���  J�,
 �!� �,EK0 �8�� �?Ik  .3��g]�  4�,��

W�LH��,��3 � ��3��8����� >�0�9H� �� :;�3 8=�� 

:��8]=�  ������RCC   ��L ??+ 0�  :LH�M0 �3 .8==5

� +�N�� >�0�9H� �� �j�<?��� =) ��8 )11PCA( ���� 

                                                  
11- Portland Cement Association 

:��3 8=�� :��8]=� 	�� �8� �3�-��� �� ]23[W(� . 2 

:��3 �=K=0 p?5�  �8=� :��8]=� ��� ��� 3�,0�3�-  �3

 �=U0 c,)F0 X�S��3��8����� ��=U0 PCA  ���� ��

0� .8�3 H� 4,� �3?G� )�� ����?+) �,=E0 ��5�0�  ��

�8=� J�,
� V��� W0�� >��-�0?/ T�U0� �  �2 

H�?G� 0?��( �?:� :� �3�9C� 	!; RCC  �3�-���

3�B8 . ���� :��
��5 �,EK0 :�?� � /?V��� G�?H�
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 ��;�?� z� ,��� :��
��5 �� �H,EK0 T�U0� G�?H� � G�?H�

.8=���  

  
 W(�2 - :��3 �=K=0  p?5�  �8=�:��8]=� �=U0 X�S ���  

�8=� J�,
� ��(0 �?(� H�?G�  ��8; �32  �3��O

��E  .	�� �8��  :� 4,�H�?G�  W(� �33  �8� :\���

��� .	��� ,)F0 X�S ��c H�?C��  ��9  �� W0�� :�,��

 4�- �� :� :��,���200  �MR �100 0?)?��� ����  	0��P0

���C� ��5 	0��P0 �� �3?�� �8� =b�� �?+  ��80

��A�?�?:�  3�L�� �� �,�=0 :� �350×100×100 0?)? ���

���� ��
 	0��P0�  �D� �3:�C�B .8�  

 ��8;2- �C�E0 G�?H� >�EF�0  

G�?H� 4,� 
�H�]V  

���?���� �� @�B)(pL(0  

:�?�?��A� ��80  

(��(����]0)  

���5 	0��P0  

(��(����]0)  

 �,S

(���?)?0)  

�MR  

(���?)?0)  
h=;  

� �,5 T�U0�  91/0  6000 800-450  40 4/0  (�8� X1.� ��?)�,5) +)?���� �)�  

/?V���  91/0  12000 640 48 6/0  +?-H�� �)�  

:�?�  60/2  72000 2000 25 02/0  :�?�  

    
(nH�)  (f)  

  
(y)  

 W(�3 - �C�E0 G�?H�  

:�,��  ��A :� �3:  �� �3�-��� ��9?0 ��L ��� 

�F:� 8�8� A �� :5:  ��� :C�j� �� �,D=0 :��PH��  �= 

0046/0 9)C 	-� @�; �� ��(����]0� 68/3 5?@�B,) 

�� T���ASTM C1176 :�,�� ����  :��,��� ��� �2 

9)C �,�=0�  @�; ��17 5?@�B,) ���� :�,�� ��� �,�=0 �

83�B �3��C8� ]24[.  �3W(� 4   	
�� �� ����E

:�,��  ��O.	�� �80  �� h�24  �	��� pH�R:�,��  �����  �

 >80 :�28  fO �9F0 �3 ������8!]� �8�8.  >�EF�0

:�,��  ��8; �3 �3�-��� 3�,0 +�� �N< � ��3  �8� :\���

.	��  
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2 -2- '�	��� �	� ()  * �+� ,�-  

�� �=U0 c,)F0 X�S:LH�M0 T��� f��  � �8�K0��

����(�� 8� :�C�B�D� �3 ]4[.  �=U0 c,)F0 c1�
� X�S

 ���8; �3 �O �(?��(0 >�EF�0 �4  �5  .	�� �80O :�

���� �,D=0� H� 4,� �I�?G� �N< 8.�3 �� H�?�G�  :�

�N<8.�3� H� �� ��?G� :�,�� �N< W5 �3 0 :�?��9 

1/0 �3/0  �5/0  �3�-��� 8.�383�B. X�S �� �� H�?G� 

:�  >�,.B-FRCC  �/?V��� G�?H� ����E-FRCC  ����

 � T�U0�G-FRCC  �� G�?H� 8.�3 :5 3,� :�?� ����

.	�� �80O 2�� @�� ��!��� �3 X�S  

    

    
 W(�4 - :�,�� 	
�� �,K� ��  

 ��8;3- :�,�� >�EF�0 � 3�8L  ��  

��0�O @��  pH�R W(�  3�8L   (���?)?0) 3�L��   	
�� �N<(��?H)  

�O��5 (�� �� ��0�)   3��8����� Q��M0 ��]��3 G�u �N<ASTM C1170 10  

:�?�?��A� ��80 � ����C 	0��P0  :��,��� ��  3  200×100  80/4  

�3 ���5 	0��P0 �?� �8�  :��,��� ��  3  200×100  80/4  

�� :MP� ��!V ���
 	0��P0  ��,�=0 �?   3  350×100×100  50/10  

 �� �3 +�� �N<c1�
�  30  

 ��8;4- �=U0 X�S >�EF�0  

X�S @��  ���?� :� fO 	U��  
�� :��8]=� p?5�  8.�3  ���?� 

(@�B,)?5)  

+�   

(@�B,)?5)  

:��0  

(@�B,)?5)  

+�  :��0  G2 G1 S2 

�=U0 40/0  40  60  350  79/231  84/540  93/1158  

 ��8;5- �=U0 X�S �(?��(0 >�?.,E
  

X�S @��  
�� �� ��0�  

(:?��I)  

 ����C 	0��P0

(��(����]0)  

:�?�?��A� ��80  

(��(����]?B)  

���
 	0��P0  

(��(����]0)  

���5 	0��P0  

(��(����]0)  

�=U0 25  30/30  87/27  68/4  02/3  
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�,K�  lH�E0 c1�
� �0�O �3��]� ����  �N<30 

H?�� � 3�,0 �N<)?�� :�,�� W5 �� (�3 �3 ���  	
��15 

H?��� Q��M0 W(� 5 .83�B @�N��  

  
 W(�5 - �(�)* +�� 	
�� �,K�  

 �,0�O �O��5��T��� 3��8����� ASTM C1170 

�@�N� 8� ]25[ W(� .6 !N ?>�9  ��0� 	� Vebe  ��

0 ����� .8�3  

  
 W(�6- �� �� ��0� 	�  >�9?!N   

	�  ��� ���C 	0��P0� ��A� ��80 �?�?:�  :�

 � ?p �� T���ASTM C39  �ASTM C469  �� h�

28 8� @�N�� ��� ]26 � 27[ .>�9?!N  ��� �,0�O� 

���C 	0��P0� ��A� ��80 �?�?:� � �3W( 7  �3�3 ����

	�� �8�.  +��0�O�  	��� ��10/0 0?)?R3 �3 ���?:P 

��� q�,�0 ��8P0 � 8� @�N���  �3�-��� ���5 :U��K0

.8�  

  
 W(�7 -  � ����C 	0��P0 ��0�O ��08?V:�?�?��A� ��80  

���� ������ ��5 @�(K����� 2 �0�O�  ���5

�?��3  �8��� T���ASTM C496 @�N�� 8� ]28[ .

=b��?+ ���� L ??+ ��
 @�(K����� 	R�S  � 	�(�

	0��P0 ��� R��?�8���	�  �  ��
:� :MP� ��  ��=U0 ��

3��8����� ASTM C1609 8� @�N�� ]29[.   

:� ��
 �,0�O :MP� �� � ���=5 	H�< �3?��  ��

 |��10/0  .8� @�N��2 �?���  f���5��3�3  |�� ��

 :�,��1 ��; �8U0 �3 q�,  9 ��: �;� d�0?� M
� 

)12LVDT (���� � 	UI?�� ��; �: �;�  �,S �3

	�  ��� ���C� ��
 	0��P0 ��  ���R �3�-��� 3�,0

!N  .	C�B?>�9 �0�O� ���� ��5 @�(K����  ��
 �

:�  :MP� �� �3 W(� 8 ���� �3�3 �8� 	��.  

 

  
 W(�8 -  ���E  	0��P0 ��0�O���5  ����
  

                                                  
12- Linear Variable Displacement Transducers 

* �+� 3 ���/�

* �+� 3 ���/�

�����0% 3 ���/�

�	&�% 3 ���/�

1� 3 ���/�

2	�"� 3 ���/�
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3 - 3�	4� 5��67  ��897  

���� �,D=0 :� 8� ����� :5 �,M����� 0 � 4,�?��9 

H�?G� *?3A,C�� ��(0 >�EF�0 �� �8� f�F���?(�  +��

(�)*�� �0�O� ��� � ��0�� ��� ���C 	0��P0��  ��80

��A�?�?�:� ��
 	0��P0� ��5 	0��P0 �� � �3?� 

 �8���� :�,�� �� @�N�� 3�B8 .  

3 -1- ���)	�  

��!�+ ��� �3�8K0� � ��0�� �� ����� c,)F0� 

RCC ��0�� �?+ 30  � 40 ��I?: 	��. � ��0�� ��� 

��?�� �F� � 2�)* p��=0�� 3�5��5 `��� A���  	
�3��

�!�� .8� 8��,
 +�� ���_  �8� :C�j� �� :5 3�3 ����

H�?G� :� ��� ��8.�3 �3� 0 �� A��?��9 � fO?����  	!;

��?�8 �3�8K0 :� � ��0� p��=0� ��  �3 	�� @�A

��?:N H� �8� :C�j�?G� O��5 ���5 `���� �9C� �� 

� ��0�� ��  c,)F083�B.  �3 �� �� ��0� �� G�?H� �I�

 W(�9 .	�� �80O ���� �+ �?Ik  -=0� H�?G� O��5 ��� 

(�)* +��� H3 �3?W 0 �8��� ��,  �?�� � ��� .3,��:(= 

H�?G� (�  c,)F0 �3?W  � �8� �8; �� � �3�3 :(U�

�;�� +�C� B,); +��?�� �0 8=5. C�S ����  ��8P0

W��R �!;,  � >10?��� H3 :�?W � lM��� A��� H�?G� 

H� :�?G� 0� � `��� � 8U�V�9C� ��,(�:�  +�� c,)F0

�3 � �!�	� O��5 ���5� 0� 3,�.  

  
(nH�)  

 
(f)  

 W(�9 -  ��� �� ��0� �� G�?H� �I�(nH�) G�?H� 4,� �I� � (f) G�?H� 8.�3 �I�  

���_ 0 :5 3�3 ����?��9 O��5� (�)* +��� 

H� 4,� �� WP��0?G� 0 :� :����� �?��9  +�� c,)F0 �3 �O

.	�� � �3?+ H�?G� �+ PK ?�Q H�?G� V���?/ �?���+ 

�?Ik  � ��0� �� ��� �� (�)* +��� ��� .	��gB_  ����

H� �3�9C� �� :5 3�3?G� V���?/ � ��0�� ��  �3 X�S

�N0 �3�8K0� � ��0�� �� ������ 0 ���R� ?B3�.  

3 -2- �)	�: ;�	��  
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 W(� �310� 0 � 4�,�� �I�?��9 H�?G�  	0��P0 ��

���C� (�)* +��� ���\��� .	�� �8� :_  :5 3�3 ����

d ??� H� ��8P0 � 4,�?G� �?Ik  ��3�=L0� ���C 	0��P0 ��� 

RCC 3��8�. �: �,S� :5 
�� �3� c,)F0 �� �� 	0��P0 

����C 
�� �3 � ���5� 3�] �9C�� 	C�� .+ ���_ 

���� �3� n)�F0 >�P?PK  	�� �8� :\��� ]11 �30-

32[ .  

  
(nH�)  

  
(f)  

 W(�10 - �����C 	0��P0 �� G�?H� �I� )nH�( H� 4,� �I�?G� � )f( H� 8.�3 �I�?G�  

3 -3- �4�<�4%=� >��  

���_ �: 0 � 4,� �I� �� �80O 	�3?��9 H�?G�  ��

��A� ��80?�?:�  W(� �311 ����  .	�� �8� �3�3

����� ���_ H� �3�9C� :5 3,�� }F�0?G�  c,)F0 :�

 +���?Ik  =L0� ���3 ��A� ��80 ��?�?:�  ���,� � :���8�

��� �3_ 3�B �8���08.  

�=  ��3,�� - ���5 X�S �=U0  W(� �312  �80O

	��� +?=b�� .����3,�� �= -  ���5:�,��  �C�?H� ���

 /?V��� G�?H� �� W(� �313 	�� �8� :\��� . ��80 ��8P0

:M��� �� :�?�?��A� )1 :U��K0 (83�B  :5� �3+ :M���� 

Ec ��A� ��80?�?:� �� :�,�����(����]0 p�< S1 

5 �� �u�=�0 �=  ���00005/0 �����(����]0 p�< 

S2  �� �3�L0 �= 4/0 ���C 	0��P0� �� p�<

]0� ��(���� 2ε  �� �3�L0 �=  �� �u�=�0 ���54/0 

���C 	0��P0� ��0 p�<?)?��� 0 ��?)?��� 	��:  

)1(  2 1

2 0.00005C

S S
E

ε
−=

−
 

3 -4 - ��@ A�� � ���� ;�	��  

��5 	0��P0� (� ���!0 ��+ �B�� ���  +��

0 f,�K0� 3,���� .� L ??+ �+ 	0��P0� v�� ��� 

P��0?� * �?�P��0?�� �0�O @�N�� :5 3��3 3,;�� 

P��0 ��5?� H3 :�?W �=  95��  ��� )K0� ��?�� 

��5 	0��P0 .	�� W(�0� �0�O v�� �� +���  ��


�3 �?�� �8� L ??+ 0� 3,��0�O .� �3?�� �8� ���� 

��� �O �� p)*� :5 	�� �3��� ���8�� ?B��  	0��P0

��5� 0 �3�-��� +��� 33�B.  
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(nH�)  

  
(f)  

 W(�11 - :�?�?��A� ��80 �� G�?H� �I� �)nH�( H� 4,� �I�?G� � )f( H� 8.�3 �I�?G�  

  
 W(�12 - �=U0 X�S ���5 �=  ��3,��  

(�)* +�� �3� H�?C��  	0��P0 �3,�� }F�0

��5� � >1(�0 ��?���� H� ��8� +�� :� 	U��?G� 

� 	�� �������  3�  W0�5 :� lH�E0 :5�0 8=���  :� �

�y�� �9�0�O .� H�� 4,R� :DKH �  qPC?+ ��� ^� _ 

R3?Q 0 ���� �� :�,�� >�EF�0 ��� 8�3  �� 8L� :5��V

�3�N H��?+ �,  �,K� �^� x * .	�� }F�0�� �= ?� 

�y�� �9 H� +�� �3,�?C�� ���� �,  ��x  �,K� � }F�0��

	!; ?B�� H�?G� 0 +�� �3� � :5 8���+ H3 :� 4,j,0?W 

�?Ik  H� 3�8L ?G� �B WK0 �3?]�F� 	!; � ?B�� �O��! 

���_ �0�O�  	K  ���?Ik  0 ���R� 8�3.  W(� �314 

�?Ik  0 � 4,�?��9 H�?G� C�E0� �� ��� ��5 	0��P0� 

H� �3�9C� .	�� �80O +��?G� �9C� p;,0�  	0��P0

��5�  �=U0 X�S � 20 %C�S �� � 	�� �8�� �9C� ��� 

0?��9 H�?G� ��5 	0��P0 c,)F0 �3� �9C�� :�C� 

	��� � �0�+ �9C�� �� 0 :�?��9 W��R �!;,   :5 �3,U�

H3?W 0 �� �O� ��,   �3�?Ik  -=0� H�?G� 0 ��?��9  �5�� 

(�)* +��� L  W0�� :5??+ �8==5 .,E
 �3?>�  +��

(�)*� 0� �8��� 	C�. �+  @�N�� :5 	�� �5o W��R :�(�

�0�O� ��5 	0��P0� �3�?� :� �8� � >�,.?��- 

H� �I� � :�C�B >�,. ���=5?G� �,
 :��  �8���0 W��R

� 	C� �� :5 ��V �3,U�?��� �0�O� 0 nR,�0� 33�B� .:  �,S

)5� H� �I�?G� ^�  �� 8L� �3 �B3�,
  3,!�0 � }F�0

.3,� 8��,
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(nH�) (f) 

 
(y)  

 W(�13 - :�,�� ���5 �=  ��3,�� �/?V��� �C�?H� ��� )nH�(  ��N< 8.�31/0� )f( �N< 8.�3 �3/ 0� (y)  ��N< 8.�35/0 

8.�3  

  
(nH�)  

  
(f)  

 W(�14 - ���5 	0��P0 �� G�?H� �I� �)nH�( H� 4,� �I�?G� � )f( H� 8.�3 �I�?G�  
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3 -5- ��&C ;�	�� D�� )	4:)  �
�@ ��	E����F7  

H� :� �8� l)�0 +�� ���C�?G� 0 ��� ��,   �3 :�

@�� :��3 �B8� 	F� � �B8� d ??����(0 :PUS �8=� 

�0�O �3 .3,��� KH�E0 ���
� 	F� ���C� �� B8�� 

d ??��(0�� 0 :�
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