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Abstract 

 
The emergence of ultra high performance concrete is a new breakthrough in the field of 

concrete technology. Ultra high performance concrete is an extremely strong and durable 
concrete with the ductility feature because of fibers in its body. This type of concrete is the best 
choice for elements that are under extreme mechanical and environmental loading condition. 
However the absence of a codified Regulations of mix design, high cost of production due to 
fibers and high grade of cement and also use of high quality aggregates, has prevented the 
prevalence of this type of concrete. The goal of this paper is to present the least expensive and 
at the same time, the most efficient, the least pollutant and the fastest method of mix design, 
based on packing density (base of ultra high performance concrete production). One of the 
models that are based on max packing density is Modified Andreasen and Andersen model. 
Based on this model, the mix design of ultra high performance concrete is derived in a way that 
the space between aggregates got filled with the smaller ones (not just the cement paste). In this 
study, ٣۶٠ design mix has evaluated and then the most dense one has chosen from them. The 
chosen mix design based on Modified Andreasen and Andersen model including ۶٣٠ kg/m^٣ 
cement with ٢۵ percent of replaced Micro silica and with aggregate to cement volume ratio of 
2, Silica powder equals to 20 percent of Cementitious materials and also w/c ratio of 0.17, 
could result in compressive strength of ١۵٣ MPa, tensile strength of ٩٫٢۶ MPa and bending 
strength of ١۵٫۴ MPa. 
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) O�Bmm( h�� (mm) �;< �� O�B �>b� 
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 ����3- 	* �+�,�(����
 �.�/�( 1�-�2�!%��
� � +�,�( )% 

1�-�2 
 5-)

5%��( 

`�K�()���" ��	   ��" �� �>b� 

#�%��( 

 5-)

`�K�()���" 

  ��"

#�%��( 

 	 �� ��	 

`�K�( 

  ��" �� �>b�

#�%��( 

 5-)

 	 ��

`�K�( 

w/b 09 c6 #� )7�� 

٨ ١۵١٠ ٢١٣ ٢٠ ٠۶٣٢ ١٨٠٫٧١ ٠٫١٧ ٢١٣ ٢٠ ٣ 

٨ ٢۵١٠ ٢١٣ ٢٠ ٠۶٢ ٣۵ ٢۶۶ ٣٢ ١٨٠٫٧١ ٠٫١٧ 

٨ ٣۵٢ ٠۵ ١٩٢٫ ٠٫١٧ ٢٢٧ ٢٠ ١١٣٣ ٢٨٣۶٣٢ ١ 

۴ ٨۵٢ ٠۵ ٢ ١١٣٣ ٢٨٣۵ ١٩٢٫ ٠٫١٧ ٢٨٣۶٣٢ ١ 

۵ ١٩ ٢٠ ٧٨٠۵ ٩٧۵ ١٩ ٢٠۵ ١ ٠٫١٧۶۵٫٧۵ ٣٢ 

۶ ١٩ ٢٠ ٧٨٠۵ ٩٧۵ ٢۵ ٢۴۴ ١ ٠٫١٧۶۵٫٧۵ ٣٢ 

٢ ٧٨٠ ٧۵ ٢۶١٠ ٠۴١٧ ٠٫١٧ ٢٠٨ ٢٠ ٠۶٣٢ ٫٨ 

٢ ٧٨٠ ٨۵ ٢۶١٠ ٠۴٢ ٠۵ ٢۶١٧ ٠٫١٧ ٠۶٣٢ ٫٨ 

١٧ ٢٠ ٧٠٠ ٩۵ ٨٧۵ ١٧ ٢٠۵ ١ ٠٫١٧۴٨٫٧۵ ٣٢ 

١٧ ٢٠ ٧٠٠ ١٠۵ ٨٧۵ ٢۵ ١ ٠٫١٧ ٢١٩۴٨٫٧۵ ٣٢ 

٢ ٧٠٠ ١١۵ ١ ٠٫١٧ ١٨٧ ٢٠ ٩٣٣ ٢٣٣۵٨٫۶٣٢ ١ 

٢ ٧٠٠ ١٢۵ ٢ ٩٣٣ ٢٣٣۵ ١ ٠٫١٧ ٢٣٣۵٨٫۶٣٢ ١ 

١٣ ۶١ ٢٠ ٣٠۵١ ٢٠ ٧٨٨ ٨۵١٣٣٫٩ ٠٫١٧ ٨۶ ٣٢ 

١۴ ۶١ ٢٠ ٣٠۵٢ ٧٨٨ ٨۵ ١٣٣٫٩ ٠٫١٧ ١٩٧۶ ٣٢ 

١۵ ۶٢ ٣٠۵ ٨ ٢١٠۴١ ٢٠ ٠۶١ ٠٫١٧ ٨۴٣٢ ٢٫٨ 

١۶ ۶٢ ٣٠۵ ٨ ٢١٠۴٢ ٠۵ ١ ٠٫١٧ ٢١٠۴٣٢ ٢٫٨ 

١٧ ۵۶١ ٢٠ ٠۴١ ٢٠ ٧٠٠ ٠۴٣٢ ١١٩ ٠٫١٧ ٠ 

١٨ ۵۶١ ٢٠ ٠۴٢ ٧٠٠ ٠۵ ١٧۵ ٣٢ ١١٩ ٠٫١٧ 

١٩ ۵۶٢ ٠۵ ٧ ١٨٧۴١ ٢٠ ٧۴١٢ ٠٫١٧ ٩۶٣٢ ٫٩٩ 

٢٠ ۵۶٢ ٠۵ ٧ ١٨٧۴٢ ٧۵ ١٢ ٠٫١٧ ١٨٧۶٣٢ ٫٩٩ 

٢١ ۵١٢ ٢٠ ٠٠۵ ۶٢۵ ١٢ ٢٠۵ ١٠ ٠٫١٧۶٫٢۵ ٣٢ 

٢٢ ۵١٢ ٢٠ ٠٠۵ ۶٢۵ ٢۵ ١۵۶ ١٠ ٠٫١٧۶٫٢۵ ٣٢ 

٢٣ ۵٢ ٠٠۵ ١۶٧ ۶۶٣٢ ١١٣٫٣٩ ٠٫١٧ ١٣٣ ٢٠ ٧ 

٢۴ ۵٢ ٠٠۵ ١۶٧ ۶۶٢ ٧۵ ١۶٣٢ ١١٣٫٣٩ ٠٫١٧ ٧ 
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 ����4-  4	! $(�
 567!1  �2 

+	%�$ 
$(�
 '�8 567! 

 �(%"1  �(%"2 

1 0,9 0,1 

2 0,85 0,15 

3 0,8 0,2 

4 0,75 0,25 

5 0,7 0,3 

6 0,65 0,35 

7 0,6 0,4 

8 0,55 0,45 

9 0,5 0,5 

10 0,45 0,55 

11 0,4 0,6 

12 0,35 0,65 

13 0,3 0,7 

14 0,25 0,75 

15 0,2 0,8 

 

 

RSS  8�" 
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۵ ٣٩۶ ١۶ ۵ 

۶ ۴١ ٠١۶ ۴ 

٧ ۴١ ١٣۶ ۶ 

٨ ۴١ ١٧۵ ۴ 

٩ ۴١ ٢٧۶ ٣ 

١٠ ۴۴١ ٢۵ ٩ 
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��=1 � �� ]#��� ��#� �24 * ]#���  $Z(�6  8�

 8��� O�� *	 1#2 $Z(� N�S������2 <���� 1=�'�2 �8����
 � �  ��#� ��15  �$Z(� K#��� ��=��= ��
� �	�	�	��� ]#��� 1=��2�
2 .15  $Z(� *6 82���
�  X�Y
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  �
@
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2
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@
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�� -�2�1 15 � 567! 6 
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 ��	 

 `�K�()���"
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#�%��( 

% 

`�K�()���" 

�
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 ��	 

 `�K�(	 ��
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3%��� 
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630 25 210 20 168 840 637,1 343,05 0,17 32 1 
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�1 8:#[	 
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MPa 
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�%�  
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#��)	 

mm 

1 0,22 ���m� 5)�� 136 2387 164 

2 0,22  �� #� )7�� X/%92,5��	   141 2401 153 

3 0,22  �� #� )7�� X/%92��	   151 2417 135 

4 0,22  �� `�K�()���" X/%920��	   126 2409 160 

5 0,22  �� `�K�()���" X/%915��	   112 2404 154 

6 0,22  5%��( 	%��700],�"��" �� *�2�K�9  132 2450 162 

7 0,25 ���m� 5)�� 115 2396 155 
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