
�� ������	 �
� ���� �� � ���	 ���������������

����� ��� �	
���� �	
�� ������ � ��� ����� ����

������� �!� �!"#*$# � %!&�!� '(�**
)�*+�� �	,�-. � �/0��1 �(�� 2��3�

!$4!�� ��56� 7�8	9�� :)��� ���6*� 7�;	9��

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

  7�!;<=    �� �����	� 
�	�      
�� � �� ����	 ������ �� ���� ����� 
�  !� �� "�#�� $%� �&'(�) '* +�* ���	 )� ,-�. �� � /0�12 3��
     ��- �	)�� 4�)�	 ,5� )� �6�� .                )� 
�� ,���	�8 � ,���	 9 �� .  :�;� �<=�<> �� �*�<������ ?� *���  �� �1'1@ 3AB  �
(��� 3�� )�

       � ���	 �� +��8 �� +�%=���C ��(�� �)�D��                   3��� /����	�8 � �����	 ������ ���� ���= +��� E�F +�*)�'��  �8��� 
�  �� �� ��C� 
� ���
                   ��A��� +G��=� ���* 
=� <!	 HI	 �&- � J!C ��<!	 H(�K� �LM= �+ !� 
=�� �'L; �� N1�5� +�*����)�. ��� )� �&�12)     ������ 3��� 
��

��    ����)�. �� ���%! 
�  =��"Q	��� �&'(�) '* :��- R�15�  "��- �8���( � ��A'	 )�'� �LM= � 
=�A= 3	 � ...�����. �� $* .  T�C��� ���U 
�
        
�D��	 �1�'V � W�V )�'M� +�* 
��) �� 4'= X12� 
� �(�A�� +�* 3�� ����	 +�%'U6�� �� ���!�� � - E�#=� ?��'�@ ���'� 
> �U� �YDZ� �

            �8��� 
� 
(��� 3�� )� �(�  �� - E�#=�  =�- ��               �  �����	 ������� 3'�'� 
!'�� )� � - E�#=� ?��'�@ � ,��	�8 � ����	 � � . �'1@
        !> �=�)�8 ����C �� 3�� ����	�8 �  ����	 ������ ,#!	 ��<�	� �� +�'U ��%�  ��  � C +�%�*�6. )� �%=� ���)�� � �&�12 3�� ����	�8

           '[��  !> � \ ]�%1'1@ � 
�4# �� � �)�� E�A�*� +��8            X�M^ ��� ,���	�8 � ,���	 )� ��� ]��� ]���)�_ /I���) � �%8��U � �V�^ `���= ��
�	� � - 
a�)� �_Y(� b�8 ]�*����)�..

 )�>?��@�!�4 :�&'(�) '* :��- �����	�8 � ����	 ������ �/0�12 3��

Investigation of Parameters Affecting Abrasion
Resistance of  R.C.C. 

H. M. M. Sadeghi and H. Bayat
Isfahan High Education and Research Institute

Department of Civil Engineering, Amirkabir University of Technology

Abstract: The use of roller compacted concrete (R.C.C) without conventional cover in important hydraulic structures is 
investigated through laboratory observation of abrasion phenomena sujected to high velocity flow and floating particles. The 
main parameters affecting abrasion and erosion resistance of R.C.C. studied in the present study include: "Mixed Hydraulic
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Mean Radius" (which collectively represents several different parameters such as shape, type of surface, fine and coarse 
aggregate ratio, mixture irregularity, and energy of compaction), water cement ratio, and age of R.C.C. samples. It should be 
noted that most references in this filed concentrate on conventional concrete abrasion with often soft surfaces. In the present 
study, however, research findings on abrasion-erosion resistance of R.C.C. and their applications in new investigations will be
investigated using a new test device called "Evaluation of Concrete Resistance" designed by H. Bayat. The device works with 
several phase flows. Single and multivariate analyses of the results, graphs, and empirical relations are used to determine 
abrasion and erosion resistance in terms of the above parameters. It is expected that in future only one parameter, namely, the 
Mixture Hydraulic Mean Radius", will suffice for evaluating R.C.C. abrasion resistance.

Keywords: R.C.C.,Erosion and Abrasion Resistance, Hydraulic Mean Radius
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rounded agg.(c=100kg/m3)

y = -0.058x + 15.683
R2 = 0.7599y = -0.0543x + 13.764

R2 = 0.9659

y = -0.0493x + 10.343
R2 = 0.8076

y = -0.0486x + 10.712
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rounded agg.(c=125kg/m3)

y = -0.0667x + 14.714
R2 = 0.6879 y = -0.0605x + 12.654

R2 = 0.9214 y = -0.0353x + 9.137
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rounded agg.(c=150kg/m3)

y = -0.0589x + 13.923
R2 = 0.6775 y = -0.0446x + 10.658

R2 = 0.7697 y = -0.0176x + 6.0445
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crashed agg.(c=100kg/m3)

y = -0.0355x + 14.402
R2 = 0.7233 y = -0.0269x + 12.363

R2 = 0.6703 y = -0.0279x + 7.0938
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crashed agg.(c=125kg/m3)

y = -0.0417x + 12.017
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crashed agg.(c=150kg/m3)

y = -0.0565x + 11.91
R2 = 0.8762 y = -0.0522x + 7.7842
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rounded agg.(t=7days)

y = -0.0287x + 19.283
R2 = 0.5523

y = -0.0433x + 17.639
R2 = 0.7102 y = -0.0867x + 19.6

R2 = 0.8976 y = -0.0807x + 19.239
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rounded agg.(t=28days)

y = -0.0447x + 16.828
R2 = 0.7743 y = -0.08x + 20.556

R2 = 0.9244 y = -0.0613x + 14.556
R2 = 0.7605 y = -0.0467x + 12.856

R2 = 0.959

y = -0.0527x + 12.728
R2 = 0.7855

0

2

4

6

8

10

12

14

16

18

20

90 100 110 120 130 140 150 160
cement(kg/m3)

lo
ss
 o
f w

ei
gh
t(g
r)
..

1
2
3
4
5

  @�*�;/Df�D`=)��!� ����� '� �$"9 d��Q� @�, @�6� '9�� �� @�, '9��9 )0� X,�4 ����� �(�H9 &�!![K 



�6� ��� ������	
� ���� �� � ���	 ���������/'�

rounded agg.(t=90days)

y = -0.0347x + 14.056
R2 = 0.7696 y = -0.0387x + 12.489

R2 = 0.6819
y = -0.0307x + 9.4444
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crashed agg.(t=7days)

y = -0.08x + 20.911
R2 = 0.724 y = -0.03x + 10.206

R2 = 0.5459
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crashed agg.(t=28days)

y = -0.0733x + 20.111
R2 = 0.7254 y = -0.126x + 24.828

R2 = 0.7861 y = -0.04x + 10.2
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crashed agg.(t=90days)

y = -0.0847x + 19.494
R2 = 0.8325
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rounded agg. for 100kg/m3 cement

y = 55.399x0.1269

R2 = 0.9363y = 49.546x0.1275
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rounded agg.for 125kg/m3 cement

y = 61.955x0.1341
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rounded agg. for 150kg/m3 cement

y = 88.612x0.0732
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crashed agg.for 100kg/m3 cement

y = 45.432x0.1513
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crashed agg.for 125kg/m3 cement

y = 60.668x0.143
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crashed agg. for 150kg/m3 cement

y = 85.93x0.089
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rounded agg.for t=7days

y = 0.6067x + 7.2778
R2 = 0.9332y = 0.3533x + 26.278

R2 = 0.955y = 0.26x + 50.278
R2 = 0.9767

y = 0.8933x - 35.111
R2 = 0.9003
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rounded agg.for t=28day

y = 0.6133x + 25.222
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rounded agg.for t=90day

y = 0.48x + 49.333
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crashed agg.for t=7days

y = 0.8x - 20.111
R2 = 0.9816y = 0.78x - 18.722
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crashed agg.for t=28day

y = 0.8667x - 8.8889
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crashed agg.for t=90day

y = 0.74x + 16.722
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rounded agg.

y = -0.1376x + 25.724
R2 = 0.697

y = -0.134x + 21.803
R2 = 0.8368

y = -0.1124x + 18.282
R2 = 0.7083

y = -0.0634x + 13.489
R2 = 0.7846

y = -0.0677x + 13.498
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crashed agg.

y = -0.0976x + 20.31
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all rounded & crashed aggrigates
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aggrigate (1)

y = -0.0355x + 14.402
R2 = 0.7233

y = -0.0417x + 12.017
R2 = 0.73

y = -0.0565x + 11.91
R2 = 0.8762

y = -0.0667x + 14.714
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aggrigate (2)

y = -0.0269x + 12.363
R2 = 0.6703

y = -0.0479x + 12.262
R2 = 0.8387
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aggrigate (3)

y = -0.0279x + 7.0938
R2 = 0.813

y = -0.0301x + 6.6529
R2 = 0.8148

y = -0.0308x + 5.4267
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aggrigate (4)

y = -0.0451x + 9.5358
R2 = 0.8972

y = -0.0349x + 7.199
R2 = 0.5539

y = -0.0078x + 3.5574
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aggrigate (5)

y = -0.0243x + 6.4802
R2 = 0.7852

y = -0.0195x + 4.4561
R2 = 0.4308
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aggrigate (1)

y = -0.044x + 18.4
R2 = 0.6195
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aggrigate (3)

y = -0.03x + 10.206
R2 = 0.5459
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aggrigate (4)

y = -0.1133x + 20.933
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aggrigate (5)

y = -0.0533x + 11.8
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12. prototype
13. trend
14. dummy variables

6. disk
7. blade
8. roller
9. spheriod
10. abrasive disk

1. US Army, Corps of Engineers
2. zintel Canyon Dam
3. willow Creek Dam
4. water Jet
5. test method for abrasion resistance
of concrete standard
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