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Abstrakt  

 �d�Š�ï�Ô���á�ä�‹�˜�¢���è�¢�����Š�—�����‹���Í�‹���ä�²�¢�Ì���Š���á�Ô�è�Ô�ô���¢�Í�·�Ì���Æ�‹���Ä�����á�ä�Ô���á�¥�ê�·���Š���˜���Ä�Æ�µ�è�ï�µ�˜�Ä�Ô�ô��

dopravu z  �i�*�W���� �Ì�Š�ï�¢�ä�µ�‹�Æ�ô�� �á�æ�¢�è�� �ô�Æ�µ�˜�µ�� �D�Š�� �‡�¢�ä�ï���‹�˜�²�a�� �=�‹���Ä�Š�� �Â�¢���è�Ô�ô�š�‹�è�ï�· revitalizace 

���Í�µ�ï�æ�Í�·�²�Ô���Ì�¥�è�ï�è�Ä�£�²�Ô���Ô�Ä�ä�ô�²�ô���� �õ�è�¢�Ä�ô���W�¢�Æ�˜���d���ä�Ô�Æ�Ä�Š���p Balabenka. V �ï�¢�Ô�ä�¢�ï�µ�˜�Ä�£���š�‹�è�ï�µ��

�Â�¢�� �ä�Ô���¢�—�ä�‹�Í�� �á�Ô�ô���µ�ï���� �Ì�Š�ï�¢�ä�µ�‹�Æ�� �� �²�Æ�¢�ž�µ�è�Ä�Š�� �Â�¢�²�Ô�� �ä�Ô���ž�·�Æ�Í���˜�²�� ���Æ�Š�è�ï�Í�Ô�è�ï�·�� �Ô�á�ä�Ô�ï�µ��

�—�¥���Í�£�Ì�ô�����¢�Æ�¢���Ô�—�¢�ï�Ô�Í�ô���Š���á�Ô�ás�‹�Í�Š���Ì�¢�ï�Ô�ž�µ�Ä�Š���Í�‹���ä�²�ô�a���W�ä�Š�Ä�ï�µ�˜�Ä�‹���š�‹�è�ï���Â�¢�����Š�Ì�¥�æ�¢�Í�Š��

na �Í�‹���ä�²���Š��po �è�Ô�ô���¢�Í�·���Ä�Ô�Í�Ä�ä�£�ï�Í�·���Í�Ô�è�Í�£���Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢���� vysoko �²�Ô�ž�Í�Ô�ï�Í�£�²�Ô��betonu  a 

�è�á�Ô�ž�Í�·���è�ï�Š���—����mostu . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�;�Æ�·�š�Ô���‹���è�Æ�Ô���Š 

UHPC, beton ���¢�Æ�Ì�µ�� �����è�Ô�Ä���˜�²�� �á�¢���Í�Ô�è�ï�·, vysoko �²�Ô�ž�Í�Ô�ï�Í�� �—�¢�ï�Ô�Í�\�� �Æ�‹���Ä�Š�\�����Í�¥�Â�ê�·��

�á�æ�¢�ž�á�¥�ï�·�\���Í�‹���ä�²���Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢ 
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Abstract  

This work deals with the  design and assessment of the footbridge for 

�á�¢�ž�¢�è�ï�ä�µ�Š�Í�� �Š�Í�ž�� �˜���˜�Æ�µ�Í�­�� �ï�ä�Š�Í�è�á�Ô�ä�ï�� �¬�ä�Ô�Ì�� �i�*�W���� �Ì�Š�ï�¢�ä�µ�Š�Æ�� �Š�˜�ä�Ô�è�è�� �D�Š���‡�¢�ä�ï���‹�˜�²�� �è�ï�ä�¢�¢�ï. 

The pedestrian bridge is part of the revitalization of the inner city ring road in the  

Pelc Tyrolka �p Balabenka section. In the the oretical part, the material used is 

discussed  in terms of its different properties compared to conventional 

reinforced concrete and the design methodology is  described. The practical part 

is focused on the design and assessment of a specific supporting str ucture 

made of High Performance Concrete  and substructure of the bridge.  
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�j���Ô�ž    

 �C�Š�ï�¢�ä�µ�‹�Æ���� �Í�Š�� �—�‹���µ�� �˜�¢�Ì�¢�Í�ï�ô�� �Â�è�Ô�ô�� �Â�¢�ž�Í���� �� �Í�¢�Â�á�Ô�ô���·���Š�Í�¥�Â�ê�·�˜�²�� �è�ï�Š���¢�—�Í�·�˜�²��

�Ì�Š�ï�¢�ä�µ�‹�Æ�ô�� �Í�Š�� �è���¥�ï�¥�a�� �9�¢�Â�µ�˜�²�� �����²�Ô�ž�Ô�ô�� �Â�¢�� �ä�¢�Æ�Š�ï�µ���Í�¥���Â�¢�ž�Í�Ô�ž�ô�˜�²�‹ zpracovatelnost, 

�˜�¢�Í�Š���Š���Ì�Ô���Í�Ô�è�ï�������ï���Ô�æ�µ�ï���è�Í�Š�ž�Í�Ô���Š���ä���˜�²�Æ�¢���á�ä���Ä�����è�á�Æ�Ð�ô�Â�·�˜�·���á�Ô���Š�ž�Ô���Š�Í�Ô�ô�����µ���Ô�ï�Í�Ô�è�ï a 

�Ô�ž�Ô�Æ�Í�Ô�è�ï�� �Ä�Ô�Í�è�ï�ä�ô�Ä�˜�·. �*�Æ�Š���Í�·�Ì�� �á�æ�¢�ž�è�ï�Š���µ�ï�¢�Æ�¢�Ì�� �ï�£�ï�Ô�� �è�Ä�ô�á�µ�Í���� �Â�¢�� �—�¢�ï�Ô�Í�a�� �W�æ�¢�ž�¢���ê�·�Ì��

�Â�Š�Ä�Ô���Ä�Ô�Ì�á�Ô���µ�ï�Í�·�� �Ì�Š�ï�¢�ä�µ�‹�Æ���Ä�Ô�Ì�—�µ�Í�Ô���Š�Í���� �è �Ô�˜�¢�Æ�Ô���Ô�ô���������ï�ô���·�� �ï���Ô�æ�·�� �á�‹�ï�¢�æ���š�¢�è�Ä�£�²�Ô��a 

�è���¥�ï�Ô���£�²�Ô���è�ï�Š���¢�—�Í�µ�˜�ï���·�a�� 

�y���²�Ô�ž�Š�� �—�¢�ï�Ô�Í�ô�� �è�á�Ô�š�·���‹�����¢�Â�Ì�£�Í�Š ���¢�� �����è�Ô�Ä�£�� �á�¢���Í�Ô�è�ï�µ�� �� tlaku. Naproti tomu  

jednou z  jeho h�Æ�Š���Í�·�˜�²�� �Í�¢�����²�Ô�ž�� �Â�¢�� �Í�·���Ä�‹�� �ï�Š�²�Ô���‹�� �á�¢���Í�Ô�è�ï, asi 10 % z pevnosti 

v tlaku �a�� �W�ä�Ô�ï�Ô�� �è�¢�� �ï�¢�Í�ï�Ô�� �Ì�Š�ï�¢�ä�µ�‹�Æ�� �Ä�Ô�Ì�—�µ�Í�ô�Â�¢�� �è �Ô�˜�¢�Æ�Ô���Ô�ô�� �������ï�ô���·�a�� �J�˜�¢�Æ�Ô���‹�� �������ï�ô����

�á���è�Ô�—�·���� �—�¢�ï�Ô�Í�ô���—�ô� ���Â�Š�Ä�Ô���á�Š�è�µ���Í�·���á�ä���¢�Ä�\���Ä�ž�����Ô�˜�¢�Æ���á�Š�è�µ���Í�¥���š�¢�Ä�‹���Í�Š�����Š�ï�·���¢�Í�·, nebo 

�è�¢�� �Š�Ä�ï�µ���Í�¥�� �á�Ô�ž�·�Æ�·�� �Í�Š�� ���Ì�¥�Í�¥�� �Í�Š�á�¥�ï�·�� �� �á�ä���æ�¢���ô�� �Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢�a���W�ä���Ä���� �á�æ�¢�ž�¢�á�Í�ô�ï�£��

�á�æ�¢�ž�á�·�Í�Š�˜�·�� �������ï�ô���·�� ���²�Ô�ž�Í�¥�� �����ô���·���Š�Â�·�� �����²�Ô�ž�� �—�¢�ï�Ô�Í�ô�\�� �Ä�ž���� �è�¢�� ���Æ�Ô���·�� �ž�Ô�� �á�ä���æ�¢���ô��

�ï�Æ�Š�Ä�Ô���‹�� �ä�¢���¢�ä���Š�� �Š�� �—�¢�ï�Ô�Í�� �Ô�ž�Ô�Æ�‹���‹�� �ï�Š�²�Ô�����Ì�� �Í�Š�á�¥�ï�·�Ì�� �Ì�Í�Ô�²�¢�Ì�� �Æ�£�á�¢�� �Í�¢���� �á�Ô�ô���¢��

s �Í�¢�á�æ�¢�ž�á�Â�Š�ï�Ô�ô�� �������ï�ô���·�\�� �¢�Í�¢�ä�­�µ�¢�� �á�Ô�ï�æ�¢�—�Í�‹�� �Ä �á�Ô�ä�ô�ê�¢�Í�·�� �—�¢�ï�Ô�Í�ô�� �Â�¢�� �Ì�Í�Ô�²�¢�Ì�� ���¥�ï�ê�·. 

�j�Í�Ô�è�Í�Ô�è�ï���á�æ�¢�ž�á�Â�Š�ï���˜�²��prvk ��  je �õ�Ì�¥�ä�Í�‹���Ì�Š�
�µ�Ì�‹�Æ�Í�·�Ìu pov �Ô�Æ�¢�Í�£�Ìu �ï�Æ�Š�Ä�Ô���£�Ìu 

�Í�Š�á�¥�ï�·�� ���� �—�¢�ï�Ô�Í�ô�a �d�Ô�� �Â�¢�� �ï�Š�Ä�£�� �ž�����Ô�ž�� �á�ä�Ô�� �������Ô�Â�� �Í�Ô�����˜�²�� �Ì�Š�ï�¢�ä�µ�‹�Æ���� �Í�Š�� �—�‹���µ�� �˜�¢�Ì�¢�Í�ï�ô��

s �����è�Ô�Ä�Ô�ô���á�¢���Í�Ô�è�ï�·���� tlaku.   

�D�‹���ä�²���Æ�‹���Ä������ �Ì�Š�ï�¢�ä�µ�‹�Æ�ô���i�*�W�����Â�è�¢�Ì���è�µ�������—�ä�Š�Æ, �á�ä�Ô�ï�Ô���¢���Í�Š�—�·���·���ê�µ�ä�Ô�Ä�£���Ì�Ô���Í�Ô�è�ï�µ��

�����ô���µ�ï�·���Š�����µ�ž�·�Ì���� �Í�¥�Ì  ���¢�Æ�Ä�����á�Ô�ï�¢�Í�˜�µ�‹�Æ �á�ä�Ô���Í�‹���ä�² �Í�Ô�����˜�²���Ä�Ô�Í�è�ï�ä�ô�Ä�˜�· v �µ�Í���¢�Í���ä�è�Ä���˜�²��

�Š�� �Š�ä�˜�²�µ�ï�¢�Ä�ï�Ô�Í�µ�˜�Ä���˜�²�� �Š�á�Æ�µ�Ä�Š�˜�·ch. V �á�æ�·�á�Š�ž�¥�� �Ì�£�²�Ô�� �Í�‹���ä�²�ô�� �Æ�‹���Ä���� �Ì�µ�� �ï�¢�Í�ï�Ô�� �Ì�Š�ï�¢�ä�µ�‹�Æ��

�ô�Ì�Ô���Ð�ô�Â�¢���Í�Š���ä�²�Í�Ô�ô�ï���Æ�‹���Ä�ô���Ô���ä�Ô���á�¥�ï�·���˜�˜�Š���ñ�ê���Ì���—�¢�����Í�ô�ï�Í�Ô�è�ï�µ���Í�¢�õ�Ì�¥�ä�Í�£�²�Ô���������ê�¢�Í�·��

hmotnosti,  a t�·�Ì�������ï���Ô�æ�¢�Í�·���è�ô�—�ï�µ�Æ�Í�·���Š �ï�ä���Š�Í�Æ�µ���£ konstrukce .  

�y�� �á�ä���Í�·�� �š�‹�è�ï�µ�� �ï�£�ï�Ô�� �á�ä�‹�˜�¢�� �Â�è�¢�Ì�� �è�¢���Ô�—�¢�˜�Í�¥�����Š�—�����Š�Æ vlastnostmi UHPC 

�Ì�Š�ï�¢�ä�µ�‹�Æ���\ �Â�¢�²�Ô���á�Ô�ä�Ô���Í�‹�Í�·�Ì���è �—�¥���Í�¥���ž�Ô�è�ï�ô�á�Í���Ì�µ���—�¢�ï�Ô�Í���\��historick ���Ì  �������Ô�Â�¢m od 

�á�ä���Í�·�˜�²�� �á�Ô�Ä�ô�è�� �Š���� �á�Ô�� �è�Ô�ô�š�Š�è�Í�£�� �á�Ô���Í�Š�ï�Ä��. ���ä�ô�²�‹�� �š�‹�è�ï�� �Â�¢�� ���Š�Ì�¥�æ�¢�Í�Š�� �Í�Š�� �á�ä�Š�Ä�ï�µ�˜�Ä����

�Í�‹���ä�²���Š���á�Ô�è�Ô�ô���¢�Í�·���Æ�‹���Ä�������Š�������ô���µ�ï�· �ž�Í�¢�è���ž�Ô�è�ï�ô�á�Í�£�²�Ô�������è�Ô�Ä�Ô�²�Ô�ž�Í�Ô�ï�Í�£�²�Ô���—�¢�ï�Ô�Í�ô��

�����ä�‹�—�¥�Í�£�²�Ô���Æ�Ô�Ä�‹�Æ�Í�·�Ì��dodavatel em. �^�Ô�ô�š�‹�è�ï�·���ž�ä�ô�²�£���š�‹�è�ï�µ���Â�¢���µ���Í�‹���ä�²���è�á�Ô�ž�Í�·���è�ï�Š���—����

�Š���á�µ�Æ�Ô�ï�Ô���£�²�Ô�����‹�Ä�Æ�Š�ž�ô�a  



 ���y�i�d�������W�ä�Š���¢�� �D�‹���ä�²���Í�Ô�è�Í�£���Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢���Æ�‹���Ä���������i�*�W�� 
�$�Š�Ä�ô�Æ�ï�Š���è�ï�Š���¢�—�Í�·  �d�¢�Ô�ä�¢�ï�µ�˜�Ä�‹���š�‹�è�ï 
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�d�¢�Ô�ä�¢�ï�µ�˜�Ä�‹���š�‹�è�ï 

1 Historie �—�¢�ï�Ô�Í���������è�Ô�Ä���˜�²���á�¢���Í�Ô�è�ï�·  

�W�Ô�š�‹�ï�Ä���� �—�¢�ï�Ô�Í���� �����è�Ô�Ä���˜�²�� �á�¢���Í�Ô�è�ï�· �è�Š�²�Š�Â�·�� �ž�Ô�� �á�Š�ž�¢�è�‹�ï���˜�²�� �Æ�¢�ï�� �ž���Š�˜�‹�ï�£�²�Ô��

�è�ï�Ô�Æ�¢�ï�·�\ �Ä�ž���� �J�ï�ï�Ô�� �%�ä�Š�¬�� �����ï���Ô�æ�µ�Æ�� �—�¢�ï�Ô�Í�� �è�� �á�¢���Í�Ô�è�ï�·�� �� tlaku o velikosti 70 MPa. V  roce 

�ë�ó�ð�ð�� �;�ô�ä�ï�� �z�Š�Æ���� �á�ä�Ô�Ä�‹���Š�Æ�\�� ���¢�� �á�Ô�ô���µ�ï�·�Ì�� �è�á�¢�˜�µ�‹�Æ�Í�·�˜�²�� �����ä�Ô�—�Í�·�˜�²�� �Ì�¢�ï�Ô�ž�� �Â�¢�� �Ì�Ô���Í�£��

�ž�Ô�è�‹�²�Í�Ô�ô�ï�� �á�¢���Í�Ô�è�ï�µ�� �Š���� �ž�Ô�� �ë�î�ê�� �C�W�Š�a�� �D�Š�����ž�Ô�ä���� �ï�¥�Ì�ï�Ô�� �á�ä���Í�·�Ì�� �á�Ô�Ä�ô�è���Ì�� �Ô 

�����ï���Ô�æ�¢�Í�· beton u ���¢�Æ�Ì�µ�� �����è�Ô�Ä���˜�²�� �á�¢v�Í�Ô�è�ï�·�\�� �Š���� �ž�Ô�� �Ô�è�Ì�ž�¢�è�‹�ï���˜�²�� �Æ�¢�ï���ž���Š�˜�‹�ï�£�²�Ô��

�è�ï�Ô�Æ�¢�ï�·���Í�¢�—���Æ�Ô�� �Ì�Ô���Í�£�� �����ï���Ô�æ�µ�ï�� �—�¢�ï�Ô�Í�� �����ê�ê�·�� �ï�æ�·�ž���� �Í�¢���� ���ë�ê�ê�g�ë�ë�ï�a Pokrok v �ï�£�ï�Ô��

�Ô�—�Æ�Š�è�ï�µ�� �Í�Š�è�ï�Š�Æ�� �������Ô�Â�¢�Ì�� �Í�Ô�����˜�²�� �è�ô�á�¢�ä�á�Æ�Š�è�ï�µ�¬�µ�Ä�‹�ï�Ô�ä���� �Š �Ô�—�Â�¢���¢�Ì�� ���Æ�µ���ô�� �Ä�æ�¢�Ì�µ�š�µ�ï�£�²�Ô��

�õ�Æ�¢�ï�ô�a�����Š�Æ�ê�·�� �µ�Í�Ô���Š�˜�·�� �� �ï�£�ï�Ô�� �Ô�—�Æ�Š�è�ï�µ�� �—���Æ�Ô�� �á�æ�µ�ž�‹�Í�·�� �Ô�˜�¢�Æ�Ô�����˜�²�� �ž�ä�‹�ï�Ä�ô�� �ž�Ô�� �—�¢�ï�Ô�Í�Ô���£��

�è�Ì�¥�è�µ�a�� �i��t �£ byl  v �á�ä���Í�·�˜�²�� �¬�‹���·�� �á�ä�Ô�—�Æ�£�Ì�� �è �ä�Ô���Í�Ô�Ì�¥�ä�Í���Ì�� �ä�Ô���Ì�·�è�ï�¥�Í�·�Ì�� �ž�ä�‹�ï�Ä����

v �˜�¢�Æ�£�Ì���Ô�—�Â�¢�Ì�ô�a��[1] 

�i�� �—�¥���Í���˜�²�� �—�¢�ï�Ô�Í�����ï���Ô�æ�¢�Í���˜�²�� �Ä�Ô�è�ï�ä�Ô�ô�� �� �²�ä�ô�—�£�²�Ô�� �Ä�Š�Ì�¢�Í�µ���Š�� �Â�¢�� �á�ä�Ô���ž�Ô�è�Š���¢�Í�·��

�ô�ž�ä���µ�ï�¢�Æ�Í�£ �Ì�Š�ï�¢�ä�µ�‹�Æ�Ô���£�� �á�¢���Í�Ô�è�ï�µ�� �� �ï�Æ�Š�Ä�ô�� �Æ�µ�Ì�µ�ï�ô�Â�·�˜�·�� �²�Ô�ž�Í�Ô�ï�Š cca 120 MPa, p�ä�Ô�ï�Ô���¢��

�²�ä�ô�—�£�� �Ä�Š�Ì�¢�Í�µ���Ô�� �Â�¢�� ���ž�ä�Ô�Â�¢�Ì�� �µ�Ì�á�¢�ä�¬�¢�Ä�˜�·�� �Š�� �ï���� �Æ�µ�Ì�µ�ï�ô�Â�·�� �ž�Ô�è�Š���¢�Í�·�� �����ê�ê�·�˜�²�� �á�¢���Í�Ô�è�ï�·�a 

�W�æ�¢�Ä�Ô�Í�‹�Í�·���ï�Ô�²�Ô�ï�Ô���ž�Š�Æ�ê�·�²�Ô���Ì�µ�Æ�Í�·�Ä�ô���—���Æ�Ô���ž�Ô�è�Š���¢�Í�Ô���Í�Š�²�ä�Š���¢�Í�·�Ì���²�ä�ô�—�£�²�Ô���Ä�Š�Ì�¢�Í�µ���Š��

kamenivem o velikost i zrna v �æ�‹�ž�ô���Í�¥�Ä�Ô�Æ�µ�Ä�Š���Ì�µ�Æ�µ�Ì�¢�ï�ä���a [2] 

�-�� �á�æ�¢�è�� �����è�Ô�Ä�£�� �á�¢���Í�Ô�è�ï�µ v tlaku  a v �ï�Š�²�ô�� �Ô�á�ä�Ô�ï�µ�� �—�¥���Í���Ì�� �—�¢�ï�Ô�Í���Ì, byl tento 

�Ì�Š�ï�¢�ä�µ�‹�Æ �����ô���·���‹�Í�� �á�Ô�ô���¢�� �� �Ô�Ì�¢���¢�Í�£�� �Ì�·�æ�¢. �������Ô�ž�¢�Ì �—���Æ�Š�� �����è�Ô�Ä�‹���Â�¢�ž�Í�Ô�ï�Ä�Ô���‹��

cena v �á�Ô�ä�Ô���Í�‹�Í�·�� �è �—�¥���Í�¥�� �ž�Ô�è�ï�ô�á�Í���Ì�µ�� �—�¢�ï�Ô�Í���a�� ���d�Š�ï�Ô�� �Í�¢�����²�Ô�ž�Š�� �è�¢�� �Š�Æ�¢�� �ô�Ä�‹���Š�Æ�Š��

�Â�Š�Ä�Ô�� ���Š�Í�¢�ž�—�Š�ï�¢�Æ�Í�‹�\�� �á�ä�Ô�ï�Ô���¢�� �Ì�Š�ï�¢�ä�µ�‹�Æ�� �ž�Ô���Ô�Æ�Ô���Š�Æ�� �����ï���Ô�æ�µ�ï�� �Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢�� �Æ�¢�²�š�·�\�� �Ä�ï�¢�ä�£��

�ô�è�á�Ô�æ�µ�Æy �Ì�Í�Ô���è�ï���·���á�Ô�ô���µ�ï�£�²�Ô���—�¢�ï�Ô�Í�ô, �á�æ�¢�ž�á�·�Í�Š�˜�·���������ï�ô���¢ a v �æ�Š�ž�¥���á�æ�·�á�Š�ž�����µ���š�Š�è���Í�Š��

�����è�ï�Š���—�ô���Š ���‹�ä�Ô���¢�Ð���—���Æ�����Ô�ž�Ô�Æ�Í�¥�Â�ê�·�������š�µ���Ä�Æ�µ�Ì�Š�ï�µ�˜�Ä���Ì���á�Ô�ž�Ì�·�Í�Ä�‹�Ì�a [1] 

  



 ���y�i�d�������W�ä�Š���¢�� �D�‹���ä�²���Í�Ô�è�Í�£���Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢���Æ�‹���Ä���������i�*�W�� 
�$�Š�Ä�ô�Æ�ï�Š���è�ï�Š���¢�—�Í�·  �d�¢�Ô�ä�¢�ï�µ�˜�Ä�‹���š�‹�è�ï 
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2 Beton velmi v ysok���˜�²���á�¢���Í�Ô�è�ï�· (UHPC) 

2.1 �D�‹�����Ô�è�Æ�Ô���· 

 �-���á�æ�¢�è���ž�Æ�Ô�ô�²�����������Ô�Â���Ì�Š�ï�¢�ä�µ�‹�Æ�����Í�Š���—�‹���µ���˜�¢�Ì�¢�Í�ï�ô�\���á�æ�¢�è�Í�£���Ä�Š�ï�¢�­�Ô�ä�µ�¢���²�Ô�ž�Í�Ô�˜�¢�Í�·��

�—�¢�ï�Ô�Í�����ž�Æ�¢���á�¢���Í�Ô�è�ï�·���á�Ô�æ�‹�ž���Í�¢�¢�
�µ�è�ï�ô�Â�·���Š���²�ä�Š�Í�µ�˜�¢���Ì�¢���µ���—�¢�ï�Ô�Í���������è�Ô�Ä�Ô�á�¢���Í�Ô�è�ï�Í�·�Ì�µ��

�Š�� ���¢�Æ�Ì�µ�� �����è�Ô�Ä���˜�²�� �á�¢���Í�Ô�è�ï�µ�� �Â�¢�� �á�Ô�æ�‹�ž�� ���¢�� �������Ô�Â�µ�a���D�Š�����ž�Ô�ä���� �ï�Ô�Ì�ô�� �è�¢�� �ž�Í�¢�è�� �—�¥���Í�¥��

�—�¢�ï�Ô�Í���� �æ�Š�ž�· �ž�Ô�� �ï�æ�·�� ���‹�Ä�Æ�Š�ž�Í�·�˜�²�� �Ä�Š�ï�¢�­�Ô�ä�µ�·�a�� �W�ä���Í�· �Ä�Š�ï�¢�­�Ô�ä�µ�¢�� �á�Š�ï�æ�·�� �—�¢�ï�Ô�Í���Ì�� �á�¢���Í�Ô�è�ï�µ��

v �ï�Æ�Š�Ä�ô���ž�Ô���ð�ê���C�W�Š�\���ž�Ô���ž�ä�ô�²�£���Ä�Š�ï�¢�­�Ô�ä�µ�¢���æ�Š�ž�·�Ì�¢���—�¢�ï�Ô�Í���������è�Ô�Ä�Ô�á�¢���Í�Ô�è�ï�Í�·��s �á�¢���Í�Ô�è�ï�·��

v tlaku nad 60 MPa. T�æ�¢�ï�· kategorie �Í�¢�Í�·�� �Â�¢�ê�ï�¥�� �á�æ�¢�è�Í�¥�� �è�ï�Š�Í�Ô���¢�Í�Š�\�� �Š�Æ�¢�� �—�¥���Í�¥�� �è�¢��

�ô���‹�ž�·�\�� ���¢�� �ž�Ô�� �ï�£�ï�Ô���Ä�Š�ï�¢�­�Ô�ä�µ�¢�� �è�á�Š�ž�Š�Â�·�� �—�¢�ï�Ô�Í���� �è ���‹�Æ�˜�Ô���Ô�ô �á�¢���Í�Ô�è�ï�·�� �� tlaku nad 

150 MPa. �d���ï�Ô���—�¢�ï�Ô�Í�����Â�è�Ô�ô���Í�Š�������‹�Í�����Â�Š�Ä�Ô���—�¢�ï�Ô�Í�������¢�Æ�Ì�µ�������è�Ô�Ä���˜�²���á�¢���Í�Ô�è�ï�·���Í�¢�—�Ô�Æ�µ��

�ï�Š�Ä�£�� �� �Š�Í�­�Æ�µ�˜�Ä�£�²�Ô�� ���Ä�ä�Š�ï�Ä�Ô���£�²�Ô�� �è�Æ�Ô���Š �ô���·���Š�Í�£�²�Ô�� �µ�� �ô�� �Í�‹�è�� �i�*�W���� �vUltra Hight 

Performance Concret e�w�\�� �Ä�ž�¢�� �è�Æ�Ô���Ô�� �vPerformance �w ���Í�Š�Ì�¢�Í�‹�� �v�����Ä�Ô�Í�w�\�� �Ä�ï�¢�ä�£��

odkazuje ne jenom na vysokou pevnost, ale ta �Ä�£�� �Í�Š�� �˜�¢�Æ�Ä�Ô���Ô�ô�� �Ô�ž�Ô�Æ�Í�Ô�è�ï��

�Ì�Š�ï�¢�ä�µ�‹�Æ�ô�a �%�ä�Š�¬�µ�˜�Ä�����á�æ�¢�²�Æ�¢�ž���ä�Ô���ž�¥�Æ�¢�Í�·���Ä�Š�ï�¢�­�Ô�ä�µ�·���—�¢�ï�Ô�Í�����Â�¢���Í�Š��Obr. 1. [3]  

���Š�Æ�ê�·�Ì��z mnoha �Ô���Í�Š�š�¢�Í�·ch �—�¢�ï�Ô�Í���� �����è�Ô�Ä���˜�²�� �á�¢���Í�Ô�è�ï�·�� �Ä�ä�Ô�Ì�¥�� �i�*�W���� �—�����‹��

�i�*�W�$�Z���� �vUltra -�*�µ�­�²�� �W�¢�ä�¬�Ô�ä�Ì�Š�Í�˜�¢�� �$�µ�—�ä�¢�� �Z�¢�µ�Í�¬�Ô�ä�˜�¢�ž�� ���Ô�Í�˜�ä�¢�ï�¢�w, �Ä�ï�¢�ä���� ���ž���ä�Š���Ð�ô�Â�¢��

�á�Ô�ô���µ�ï�·���������ï�ô���Í���˜�²���ž�ä�‹�ï�Ä������ �Ì�Š�ï�¢�ä�µ�‹�Æ�Ô���£�Ì���è�Æ�Ô���¢�Í�·�a  

�W�Ô�ô���·���‹�Í�·���Í�‹�����ô���i�*�W�����á�ä�Ô�����ê�¢�˜�²�Í�����—�¢�ï�Ô�Í�������¢�Æ�Ì�µ�������è�Ô�Ä���˜�²���á�¢���Í�Ô�è�ï�·���Í�¢�Ì�ô�è�·��

�—���ï�� �����ž���� �ï�¢�˜�²�Í�µ�˜�Ä���� �è�á�ä�‹���Í�£�\�� �Š�Æ�¢�� �á�ä�Ô�� ���Â�¢�ž�Í�Ô�ž�ô�ê�¢�Í�·�� �—�ô�ž�¢�� �� �ï�£�ï�Ô�� �á�ä�‹�˜�µ�� �ž�Ô�è�ï�Š�š�ô�Â�·�˜�·�a�� 

�y���š�¢�ï �á�Ô�ô���·���Š�Í���˜�²�� �á�Ô�Â�Ì�¢�Í�Ô���‹�Í�·�� �—�¢�ï�Ô�Í���� �è vysokou charakteristickou �á�¢���Í�Ô�è�ï�·��

v tlaku v  ���Š�²�ä�Š�Í�µ�š�Í�·���Æ�µ�ï�¢�ä�Š�ï�ô�æ�¢���Â�¢���Í�‹�è�Æ�¢�ž�ô�Â�·�˜�·�[��  

�x Compact reinforced composite (CRC)  

�x Densified small -particle (DSP) concrete  

�x Fiber-reinforced high -performance concrete (FRHPC)  

�x High-performance fiber reinforced cement composite (HPFRCC)  

�x Macro defect free (MDF) concrete  

�x Multi -scale fiber -reinforced concrete (MSFRC) 

�x Reactive powder concrete (RPC)  

�x Steel fibrous cement -based composite (SFCBC) 



 ���y�i�d�������W�ä�Š���¢�� �D�‹���ä�²���Í�Ô�è�Í�£���Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢���Æ�‹���Ä���������i�*�W�� 
�$�Š�Ä�ô�Æ�ï�Š���è�ï�Š���¢�—�Í�·  �d�¢�Ô�ä�¢�ï�µ�˜�Ä�‹���š�‹�è�ï 
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�x Ultra -high performance concrete (UHPC)  

�x Ultra -high performance fiber -reinforced cementitious composite 

(UHPFRCC) 

�x Ultra -high performance fiber -reinforced concrete (UHPFRC). 

�x Ultra -high strength concrete (UHSC)  

�x Ultra -high strength  cement -based composite  

�x Ultra -high strength cementitious material  

�x Ultra -high strength fiber -reinforced cementitious composite  [4] 

 

 
Obr. 1�[���%�ä�Š�¬���Ä�Š�ï�¢�­�Ô�ä�µ���Š�˜�¢���á�¢���Í�Ô�è�ï�Í�·�˜�²���ï�æ�·�ž���—�¢�ï�Ô�Í�ô [5] 

 

2.2 �y���²�Ô�ž�����á�Ô�ô���·���‹�Í�·���i�*�W���� 

�C�¢���µ�� �²�Æ�Š���Í�·�� �����²�Ô�ž���� �Ä�Ô�Í�è�ï�ä�ô�Ä�˜�·�� �� �i�*�W���� �Ì�Š�ï�¢�ä�µ�‹�Æ�ô�� �á�Š�ï�æ�·�� ���¥�ï�ê�·�� ���Š�ä�µ�Š�—�µ�Æ�µ�ï�Š�� �á�æ�µ��

�Ô�á�ï�µ�Ì�Š�Æ�µ���Š�˜�µ���á�æ�·�š�Í�£�²�Ô���æ�¢���ô���Š���Ì�Ô���Í�Ô�è�ï�����¢�ê�ï�·�²�Æ�¢�Í�·���Ä�Ô�Í�è�ï�ä�ô�Ä�˜�·���—�¢�������ï�ä�‹�ï�����õ�Í�Ô�è�Í�Ô�è�ï�µ�a��

S �ï�·�Ì�� �è�Ô�ô���µ�è�·�� �õ�è�á�Ô�ä�Š�� �Ì�Š�ï�¢�ä�µ�‹�Æ�ô�� �—�¢�ï�Ô�Í�ô i �ž�ä�Š�²���˜�²�� �������ï�ô���Í���˜�²�� �á�ä���Ä���a�� �i�� �Æ�¢�ï�Ì�£��



 ���y�i�d�������W�ä�Š���¢�� �D�‹���ä�²���Í�Ô�è�Í�£���Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢���Æ�‹���Ä���������i�*�W�� 
�$�Š�Ä�ô�Æ�ï�Š���è�ï�Š���¢�—�Í�·  �d�¢�Ô�ä�¢�ï�µ�˜�Ä�‹���š�‹�è�ï 
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�—�¢�ï�Ô�Í�‹���¢�� �Æ���¢�� �����ï���Ô�æ�µ�ï�� ���¥�ï�ê�·�� �—�¢�ï�Ô�Í�‹���Í�·�� �˜�¢�Æ�Ä���� �Š�� �ï�·�Ì�� �µ�� ���Ä�ä�‹�ï�µ�ï�� �ž�Ô�—�ô�� �����è�ï�Š���—���a�� �J�á�ä�Ô�ï�µ��

�—�¥���Í���Ì�� �—�¢�ï�Ô�Í���Ì�� �Ì�‹�� �i�*�W���� �����ä�Š���Í�¥�� �����ê�ê�·�� �ï�ä���Š�Í�Æ�µ���Ô�è�ï�� �ž�·�Ä���� �Æ�¢�á�ê�·�� �Ì�µ�Ä�ä�Ô�è�ï�ä�ô�Ä�ï�ô�æ�¢��

�m�����ê�ê�·�� ���Ô�ž�Ô�ï�¥�è�Í�Ô�è�ï�\�� �Ô�ž�Ô�Æ�Í�Ô�è�ï�� �á�ä�Ô�ï�µ�� �Ì�ä�Š���ô�� �Š�� �Š�—�ä�Š���µ�\�� �Ô�ž�Ô�Æ�Í�Ô�è�ï�� �á�ä�Ô�ï�µ�� �˜�²�Æ�Ô�ä�µ�ž���Ì�\��

�Ô�Ì�¢���¢�Í�‹���ä���˜�²�Æ�Ô�è�ï���Ä�Š�ä�—�Ô�Í�Š�ï�Š�˜�¢���Š���è�ô�Æ�¬�Š�ï�Š�˜�¢�n���Š �ï�·�Ì���µ�������ê�ê�·�����µ���Ô�ï�Í�Ô�è�ï���Š���Í�µ���ê�·���Í�‹�Ä�Æ�Š�ž����

�Í�Š�� �õ�ž�ä���—�ô�a�� �;�ä�Ô�Ì�¥�� �����è�Ô�Ä�£�� �á�¢���Í�Ô�è�ï�µ�� �� �ï�Æ�Š�Ä�ô�� �Ì�Š�Â�·�� �i�*�W���� �Ì�Š�ï�¢�ä�µ�‹�Æ���� �ï�Š�Ä�£�� �����ê�ê�·��

hodnoty pevnosti betonu v  tah u a ve smyku. [6] 

Spolu se s�Í�·���¢�Í�·�Ì�� �Ì�Í�Ô���è�ï���·�� �á�Ô�ô���µ�ï�£�²�Ô�� �Ì�Š�ï�¢�ä�µ�‹�Æ�ô�� �Š�� �ô�ä���˜�²�Æ�¢�Í�·m �š�Š�è�ô�� �Í�Š��

�����è�ï�Š���—�ô�� �è�Ô�ô���µ�è�·�� �ï�Š�Ä�£�� �è�Í�·���¢�Í�·�� �Ì�Í�Ô���è�ï���·�� �����á�ä�Ô�ž�ô�Ä�Ô���Š�Í���˜�²�� �è�Ä�Æ�¢�Í�·�Ä�Ô�����˜�²�� �á�Æ���Í���a��

V �á�ä�Š�Ä�ï�µ�˜�Ä�£�Ì�� �á�æ�·�Ä�Æ�Š�ž�ô�� �Í�Š�� �Ì�Ô�è�ï�¥���%�•�ä�ï�Í�¢�ä�á�Æ�Š�ï�� �ô�� �Ì�¥�è�ï�Š�� �C�Í�µ�˜�²�Ô���� �� �D�¥�Ì�¢�˜�Ä�ô�\�� �Ä�ž����

�è�¢�� �á�Ô�ä�Ô���Í�‹���Š�Æ�Ô�� ���Š�ï�·���¢�Í�·�� ���µ���Ô�ï�Í�·�²�Ô�� �á�ä�Ô�è�ï�æ�¢�ž�·�� �á�ä�Ô�ž�ô�Ä�˜�·�� ���J2 �á�æ�µ�� �����è�ï�Š���—�¥�� �Ì�Ô�è�ï�ô�\��

�����ê�¢�Æ���Í�‹���ä�²���� �š�µ�è�ï�¥���i�*�W�����Ì�Š�ï�¢�ä�µ�‹�Æ�����Â�Š�Ä�Ô���Í�¢�Â�¢�Ä�Ô�Æ�Ô�­�µ�š�ï�¥�Â�ê�·���mObr. 2). [4] 

 
Obr. 2�[���W�Ô�ä�Ô���Í�‹�Í�·���Ì�Í�Ô���è�ï���·���á�Ô�ï�æ�¢�—�Í�£���¢�Í�¢�ä�­�µ�¢���ï�æ�·���Š�Æ�ï�¢�ä�Í�Š�ï�µ���Í�·�˜�²�� 

�Í�‹���ä�²�����Ì�Ô�è�ï�ô���%�•�ä�ï�Í�¢�ä�á�Æ�Š�ï�� [7] 

 

2.3 �^�Æ�Ô���¢�Í�·�� 

Z �á�Ô�²�Æ�¢�ž�ô�� �è�Æ�Ô���¢�Í�·��UHPC �á�Š�ï�æ�·���ž�Ô�� �è�Ä�ô�á�µ�Í���� �Â�¢�Ì�Í�Ô���ä�Í�Í���˜�²�� �Ä�Ô�Ì�á�Ô���µ�ï�Í�·�˜�²��

�Ì�Š�ï�¢�ä�µ�‹�Æ���� �è�Æ�Ô���¢�Í���˜�²�� �� cementu, mikroplniva, l �Š�ï�¢�Í�ï�Í�¥�� �²���ž�ä�Š�ô�Æ�µ�˜�Ä���˜�²�� �á�æ�·�Ì�¥�è�·�\��

�á�æ�·�è�Š�ž�� ���á�Ô�Ì�Š�Æ�ô�Â�·�˜�·�˜�²�� �ï�ô�²�Í�ô�ï�·�� �Š�� ���Æ�¢�á�ê�ô�Â�·�˜�·�˜�²�� ���á�ä�Š�˜�Ô���Š�ï�¢�Æ�Í�Ô�è�ï�� �Š�� �ž�ä�Ô�—�Í�£�²�Ô��

�Ä�Š�Ì�¢�Í�µ���Š���Ô�����¢�Æ�µ�Ä�Ô�è�ï�µ���ž�Ô���ì���Ì�Ì�a���y�ê�¢�˜�²�Í���� �è�Æ�Ô���Ä�����Ì�ô�è�·���—���ï���� �ï�Š�Ä�Ô���£�Ì���á�Ô�Ì�¥�ä�ô�\���Š�—����

�—���Æ�Ô�� �ž�Ô�è�Š���¢�Í�Ô�� �˜�Ô�� �Í�¢�Â���¥�ï�ê�·�� �²�ô�è�ï�Ô�ï���� �� �Ô�—�Â�¢�Ì�ô�� �Š�� ���‹�ä�Ô���¢�Ð�� �Š�—���� �—���Æ�Š�� �ž�Ô�è�Š���¢�Í�Š��

�Ô�á�ï�µ�Ì�‹�Æ�Í�·���­�ä�Š�Í�ô�Æ�Ô�Ì�¢�ï�ä�µ�¢���� pohledu zpracovatelnosti.  [2] 



 ���y�i�d�������W�ä�Š���¢�� �D�‹���ä�²���Í�Ô�è�Í�£���Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢���Æ�‹���Ä���������i�*�W�� 
�$�Š�Ä�ô�Æ�ï�Š���è�ï�Š���¢�—�Í�·  �d�¢�Ô�ä�¢�ï�µ�˜�Ä�‹���š�‹�è�ï 
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�y�� �—�¥���Í�£�Ì�� �—�¢�ï�Ô�Í�ô�� �è�Æ�Ô���¢�Í�£�²�Ô�� �è�Ì�¥�è�·�� �²�ä�ô�—�£�²�Ô�� �Š�� �Â�¢�Ì�Í�£�²�Ô�� �Ä�Š�Ì�¢�Í�µ���Š�� �—�����‹��

���¢�Æ�Ä���� �Ô�—�Â�¢�Ì�� �����ž�ô�˜�²�Ô�����˜�²�� �á�Õ�ä���\�� �Ä�ï�¢�ä�£�� �Í�¢�á�æ�¢�Í�‹�ê�¢�Â�·�� ���‹�ž�Í�£�� �Í�Š�Ì�‹�²�‹�Í�·�a�� �y���ä�Š���Í�£��

�������ê�¢�Í�·�� �á�¢���Í�Ô�è�ï�µ�� ���‹���µ�è�·�� �Í�Š�� �Ô�Ì�¢���¢�Í�·�� �����ž�ô�˜�²�Ô�����˜�²�� �á�Õ�ä���� �Š�� �Â�¢�Â�µ�˜�²�� �Í�Š�²�ä�Š���¢�Í�·�Ì��

�á�¢���Í���Ì���Ì�Š�ï�¢�ä�µ�‹�Æ�¢�Ì�a�����Š�Æ�ê�·���á�Ô�ž�Ì�·�Í�Ä�Ô�ô���Â�¢���ä�Ô���Í�Ô�Ì�¥�ä�Í�����á�ä���—�¥�²���Í�Š�á�¥�ï�·���� �Ì�Š�ï�¢�ä�µ�‹�Æ�ô��

�Š���Ô�ž�è�ï�ä�Š�Í�¥�Í�·���ê�á�µ�š�¢�Ä���Í�Š�á�¥�ï�·�\���Ä�ï�¢�ä�£���ï���Ô�æ�·���á�Ô�ï�¢�Í�˜�µ�‹�Æ�Í�·���Ì�·�è�ï�Š���á�Ô�ä�ô�ê�¢�Í�·�a���W�Õ�ä������ betonu 

�Â�è�Ô�ô�� ���¢�Æ�Ì�µ�� �Ì�Š�Æ�£�\�� �Ì�¢�Í�ê�·�� �Í�¢���� ���ä�Í�Š�� �˜�¢�Ì�¢�Í�ï�ô�\�� �Š�� �á�ä�Ô�ï�Ô�� �Â�¢�� �Í�ô�ï�Í�£�� �Â�¢�� �����á�Æ�Íit velmi 

�Â�¢�Ì�Í���Ì�� �Ì�Š�ï�¢�ä�µ�‹�Æ�¢�Ì�� �Í�Š�á�æ�a�� �Ì�µ�Ä�ä�Ô�è�µ�Æ�µ�Ä���\�� �á�Ô�á�æ�·�á�Š�ž�¥�� �Â�¢�ê�ï�¥�� �Â�¢�Ì�Í�¥�Â�ê�·�Ì�µ�� �Í�Š�Í�Ô�è�µ�Æ�µ�Ä���a��

���Š�Æ�ê�·�Ì�� �Ô�á�Š�ï�æ�¢�Í�·�Ì�� �á�ä�Ô�� ���Š�Â�µ�ê�ï�¥�Í�·�� �ä�Ô���Í�Ô�Ì�¥�ä�Í�£�²�Ô�� �á�ä���—�¥�²�ô�� �Í�Š�á�¥�ï�·�� �Â�¢�� �Ô�Ì�¢���¢�Í�·��

�á�Ô�ô���µ�ï�·���²�ä�ô�—�£�²�Ô���Ä�Š�Ì�¢�Í�µ���Š���Š���è�Í�·���¢�Í�·���Ì�Í�Ô���è�ï���·�����Ô�ž���a���…�á�ä�Š�˜�Ô���Š�ï�¢�Æ�Í�Ô�è�ï���Â�¢�����Š�Â�µ�ê�ï�¥�Í�Š��

�è�ô�á�¢�ä�á�Æ�Š�è�ï�µ�¬�µ�Ä�‹�ï�Ô�ä���a [3]  

Cement  

�d���á�� �Š�� �Ä���Š�Æ�µ�ï�Š�� �˜�¢�Ì�¢�Í�ï�ô�� �ä�Ô���²�Ô�ž�ô�Â�¢�� �ô�� �ž�Ô�è�Š�²�Ô���‹�Í�·�� �����è�Ô�Ä���˜�²�� �á�¢���Í�Ô�è�ï�·�� �—�¢�ï�Ô�Í�ô�a��

�y�¥�ï�ê�µ�Í�Š���ä�¢�˜�¢�á�ï�ô�ä���á�Ô�ô���·���‹���š�µ�è�ï�����á�Ô�ä�ï�Æ�Š�Í�ž�è�Ä�����˜�¢�Ì�¢�Í�ï���ž�ä�ô�²�ô�������C���-���è �Ô�—�è�Š�²�¢�Ì���è�Æ�·�Í�Ä�ô��

���·�˜�¢�� �Í�¢���� �ó�ï�� �›�� �Š�� �á�¢���Í�Ô�è�ï�Í�·�� �ï�æ�·�ž���� �ï�ì�\�ï�� �Í�¢�—�Ô�� �î�ì�\�ï�a [3] �J�á�ä�Ô�ï�µ�� �—�¥���Í���Ì�� �—�¢�ï�Ô�Í���Ì�� �Â�¢��

�ž�‹���Ä�Ô���‹�Í�·�������ä�Š���Í�¥�������ê�ê�·�\���ž�Ô�è�Š�²�ô�Â�¢���²�Ô�ž�Í�Ô�ï���� �ä�Ô���Ì�¢���·���ð�ê�ê-1000 kg/m 3. [2] 

Kamenivo  

�D�Ô�è�Í�‹�� �Ä�Ôs�ï�ä�Š�� �i�*�W���� �Â�¢�� �ï���Ô�æ�¢�Í�Š�� �Ä�Š�Ì�¢�Í�µ���¢�Ì�a�� �W�ä�Ô�� �ž�Ô�è�Š���¢�Í�·�� �����è�Ô�Ä�Ô�á�¢���Í�Ô�è�ï�Í�·��

charakteristik ���� �Â�¢�� �Í�¢���—���ï�Í�£�� ���Š�˜�²�Ô���Š�ï�� �á�Ô�ï�æ�¢�—�Í�Ô�ô�� �Â�Š�Ä�Ô�è�ï�� �Ä�Š�Ì�¢�Í�µ���Š�� �è vysokou 

�á�¢���Í�Ô�è�ï�·�� �Š�� �è �Ì�µ�Í�µ�Ì�¢�Ì�� �µ�Í�ï�¢�ä�Í�·�˜�²�� �á�Ô�ä�ô�˜�²�a [2] �…�ä�Í�Š�� �—���� �Ì�¥�Æ�Š�� �—���ï�� �µ�ž�¢�‹�Æ�Í�¥�� �š�µ�è�ï�‹�� �Š�� ���¢��

�����è�ô�ê�¢�Í�£�Ì�� �è�ï�Š���ô�a�� �W�æ�µ�� �á�Ô�ô���µ�ï�·�� �á�æ�µ�ä�Ô���¢�Í�¥�� ���Æ�²�Ä�£�²�Ô�� �Ä�Š�Ì�¢�Í�µ���Š�� �è�¢�� �������ê�ô�Â�¢�� �ä�µ���µ�Ä�Ô��

�Ä�Ô�Æ�·�è�‹�Í�·���Ä�Ô�Ízistence betonu.  [3] 

�D�Š�� ���Š�š�‹�ï�Ä�ô�� �������Ô�Â�¢�� �i�*�W���� �è�¢�� �á�æ�¢�ž�á�Ô�Ä�Æ�‹�ž�Š�Æ�Ô�\�� ���¢�� �—�¢�ï�Ô�Í�� �—�ô�ž�¢�� �Ì�·�ï�� ���¢�Æ�Ì�µ��

�²�Ô�Ì�Ô�­�¢�Í�Í�·���è�ï�ä�ô�Ä�ï�ô�ä�ô���èe zrny kameniva  �Ì�¢�Í�ê�·�˜�² �Í�¢�����Ì�µ�Æ�µ�Ì�¢�ï�ä. �D�Š�����‹�Ä�Æ�Š�ž�¥���ï�¥�˜�²�ï�Ô��

�á�æ�¢�ž�á�Ô�Ä�Æ�Š�ž���������Í�µ�Ä���Ì�Š�ï�¢�ä�µ�‹�Æ���Z�W�����vReactor Powder C�Ô�Í�˜�ä�¢�ï�¢�w�a �y����kum RPC se stal 

�á�Ô�ž�Ä�Æ�Š�ž�¢�Ì�� �á�ä�Ô�� �������Ô�Â�� �á�ä���Ì���è�Æ�Ô���¥�� �����ä�‹�—�¥�Í�£�²�Ô�� �—�¢�ï�Ô�Í�ô�� ���ô�˜�ï�Š�Æ�£�a�����Š�Æ�ê�·�� �������Ä�ô�Ì��

�á�ä�Ô�Ä�‹���Š�Æ�\�� ���¢�� ���ä�Í�Š�� �Ô�� ���¢�Æ�µ�Ä�Ô�è�ï�� �ž�Ô�� �ò�� �Ì�Ì�� �Š�� �����Â�µ�Ì�¢�š�Í�¥�� �ž�Ô�� �ë�ð�� �Ì�Ì�� �Í�¢�—�ä�‹�Í�·�� �������ê�Ô���‹�Í�·��

�á�¢���Í�Ô�è�ï�µ���Í�Š���õ�ä�Ô���¢�Ð���Ä�Ô�Æ�¢�Ì���ì�ê�ê���C�W�Š�a��[3] 
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Voda 

���Š�Æ�ê�·���ž���Æ�¢���µ�ï�Ô�ô���è�Æ�Ô���Ä�Ô�ô���Â�¢���Ô�—�è�Š�²�����Ô�ž���a���y�Ô�ž�Í�·���è�Ô�ô�š�µ�Í�µ�ï�¢�Æ���—�����Ì�¥�Æ���—���ï���� �ä�Ô���Ì�¢���·��

0,22 �p 0,28. A vzhledem k  �����è�Ô�Ä���Ì�� �Ô�—�è�Š�²���Ì�� �è�ô�á�¢�ä�á�Æ�Š�è�ï�µ�¬�µ�Ä�‹�ï�Ô�ä���� �m�˜�˜�Š�� �ì�ï�� �Š����

30 kg/m 3), se ���Š�á�Ô�š�·�ï�‹���‹���µ�����Ô�ž�Š���Ô�—�è�Š���¢�Í�Š���� nich. [3] 

�W�æ�·�Ì�¥�è�µ 

�^�Ì���è�Æ�¢�Ì�� �á�æ�µ�ž�‹���‹�Í�·�� �á�æ�·�Ì�¥�è�·�� �ž�Ô�� �i�*�W���� �Ì�Š�ï�¢�ä�µ�‹�Æ���� �Â�¢�� ���Š�Â�µ�è�ï�µ�ï�� �Ô�á�ï�µ�Ì�‹�Æ�Í�·��

�­�ä�Š�Í�ô�Æ�Ô�Ì�¢�ï�ä�µ�˜�Ä�Ô�ô�� �è�Ä�Æ�Š�ž�—�ô�\�� �Š�—���� �—���Æ�Š�� ���Š�ä�ô�š�¢�Í�Š�� �˜�Ô�� �Í�¢�Â���¥�ï�ê�·�� �²�ô�ï�Í�Ô�è�ï�� �Š��

�Ì�µ�Í�µ�Ì�Š�Æ�µ���Ô���‹�Í�Š�� �Ì�¢���¢�ä�Ô���µ�ï�Ô�è�ï�a�� �^�Ô�ô�š�Š�è�Í�¥�� �á�æ�·�Ì�¥�è�µ�� �á�æ�µ�è�á�·���Š�Â�·�� �Ä �Ô���Æ�µ���Í�¥�Í�·��

�ä�¢�Ô�Æ�Ô�­�µ�˜�Ä���˜�²�� ���Æ�Š�è�ï�Í�Ô�è�ï�·�� �š�¢�ä�è�ï���£�²�Ô�� �—�¢�ï�Ô�Í�ô�a�� �y���ô���·���Š�Â�·�� �è�¢��jak �á�æ�·�Ì�¥�è�µ�� �ïypu I (�Ì�Æ�¢�ï����

�Ä�æ�¢�Ì�¢�Í�\�� �Ä�Š�Ì�¢�Í�Í�‹�� �Ì�Ô�ô�š�Ä�Š�\�� ���‹�á�¢�Í�¢�˜�n�\�� �Ä�ï�¢�ä�£�� �Â�è�Ô�ô�� �ï�£�Ì�¥�æ�� �µ�Í�¢�ä�ï�Í�·�\�� �ï�Š�Ä�� �Æ�Š�ï�¢�Í�ï�Í�¥��

�²���ž�ä�Š�ô�Æ�µ�˜�Ä�£���ï���á�ô���-�-���m�Ä�æ�¢�Ì�µ�š�µ�ï�����õ�Æ�¢�ï�\���á�Ô�á�·�Æ�¢�Ä�\�������è�Ô�Ä�Ô�á�¢�˜�Í�·���è�ï�ä�ô�è�Ä�Š���Š�á�Ô�ž�a�n�a�� [2] 

�W�æ�·�è�Š�ž�����p super �á�Æ�Š�è�ï�µ�¬�µ�Ä�‹�ï�Ô�ä�� 

�W�æ�·�è�Š�ž���� �ä�¢�ž�ô�Ä�ô�Â�·�� �Ì�Í�Ô���è�ï���·�� �á�Ô�ô���µ�ï�£�� ���Ô�ž���� �—�¢���� ���ï�ä�‹�ï���� �á�Ô�ï�æ�¢�—�Í�£��

zpracovatelnosti. Vlivem  �Í�·���Ä�£�²�Ô�� ���Ô�ž�Í�·�²�Ô�� �è�Ô�ô�š�µ�Í�µ�ï�¢�Æ�¢�� �Â�¢�� �Í�¢���—���ï�Í�£�� �á�Ô�ô���µ�ï�·��

�è�ô�á�¢�ä�á�Æ�Š�è�ï�µ�¬�µ�Ä�‹�ï�Ô�ä���a  ���¢�����������Ô�Â�¢���è�ô�á�¢�ä�á�Æ�Š�è�ï�µ�¬�µ�Ä�‹�ï�Ô�ä�����—�����Í�¢�—���Æ�Ô�������—�¢�˜���Ì�Ô���Í�£���i�*�W����

�Ì�Š�ï�¢�ä�µ�‹�Æ�� vyvinout.  Dnes se v���ô���·���Š�Â�·���á�æ�¢�ž�¢���ê�·�Ì��super �á�Æ�Š�è�ï�µ�¬�µ�Ä�‹�ï�Ô�ä�� �Í�Š�� �—�‹���µ��

�á�Ô�Æ���Ä�Š�ä�—�Ô�
���Æ�‹�ï�¢�ï�²�¢�ä���� �m�W�����n�a�� �d���á�� �Š�� �Ì�Í�Ô���è�ï���·�� �è�¢�� �æ�·�ž�·�� �Í�‹���ä�²�¢�Ì�� �Ô�á�ï�µ�Ì�Š�Æ�µ���Š�˜�¢��

receptury. [2] 

�y�����ï�ô���Í�‹�����Æ�‹�Ä�Í�Š 

�y�²�Ô�ž�Í���Ì�� ���á���è�Ô�—�¢�Ì�� �Í�Š���ä���¢�Í�� �˜�¢�Ì�¢�Í�ï�Ô������ �Ä�Ô�Ì�á�Ô���µ�ï�� �ž�Ô�è�Š�²�ô�Â�·�˜�·�� �����è�Ô�Ä���˜�²��

�á�¢���Í�Ô�è�ï�·�� ���� �ï�Æ�Š�Ä�ô�� �Â�¢�� ���¢�Æ�Ì�µ�� �Ä�æ�¢�²�Ä���a�� �W�ä�Ô�ï�Ô�� �è�¢�� �ž�Ô�� �Í�¥�Â�� �á�æ�µ�ž�‹���‹�� �ä�Ô���á�ï���Æ�¢�Í�‹�� ���Æ�‹�Ä�Í�Ô���‹��

�������ï�ô���\�� �á�æ�¢�ž�¢���ê�·�Ì�� �Ô�˜�¢�Æ�Ô���‹�� ���Æ�‹�Ä�Í�Š�a�����‹���Ä�Ô���‹�Í�·�� ���Æ�‹�Ä�¢�Í�� �Ì�ô�è�·�� �—���ï�� �� �ž�Ô�è�ï�Š�ï�¢�š�Í�£�Ì��

�Ì�Í�Ô���è�ï���·, o�—�����Ä�Æ�£�� �Ì�¢���µ�� �ë a 3 % objemu. �…�¢�� ���Ä�ô�ê�¢�Í�Ô�è�ï�·�� �è�¢�� �ž�Ô�á�Ô�ä�ô�š�ô�Â�·�� �Ô�˜�¢�Æ�Ô���‹��

�����è�Ô�Ä�Ô�á�¢���Í�Ô�è�ï�Í�·�� �Ì�µ�Ä�ä�Ô���Æ�‹�Ä�Í�Š�� �è �á�ä���Ì�¥�ä�¢�Ì�� �ž�Ô�� �ê�\�í�� �Ì�Ì�� �Š�� �ž�£�Æ�Ä�Ô�ô�� �ž�Ô�� �˜�˜�Š�� �ì�ê�� �Ì�Ì�a��

V �á�æ�·�á�Š�ž�¢�˜�²�� �è �Í�µ���ê�·�Ì �Í�Š�Ì�‹�²�‹�Ì�� �Æ���¢�� �����ô���·�ï�� �µ�� �á�Ô�Æ���Ì�¢�ä�Í�·�� ���Æ�‹�Ä�Í�Š�a�� �… �—�¥���Í�¥�� ���Í�‹�Ì���˜�²��

�Í�Š�á�æ�·�Ä�Æ�Š�ž�� �W�y���� �m�á�Ô�Æ�����µ�Í�µ�Š�Æ�Ä�Ô�²�Ô�Æ�Ô���‹�n�a�� �d�·�Ì�ï�Ô�� ���á���è�Ô�—�¢�Ì�� �������ï�ô���¢�Í���� �Ì�Š�ï�¢�ä�µ�‹�Æ�� �Ì�‹��

�ž�Ô�è�ï�Š�ï�¢�š�Í�£�� �ž�ô�Ä�ï�µ�Æ�Í�·�� �˜�²�Ô���‹�Í�·�\�� �Ä�ï�¢�ä�£�� ���Š�Â�µ�è�ï�·�� �á�æ�¢�Í�Ô�è�� ���Š�ï�·���¢�Í�·�� �á�Ô�� �����Í�µ�Ä�ô�� �ï�ä�²�Æ�µ�Í��

tzv. �v�ï�Š�²�Ô���£�����á�¢���Í�¥�Í�·�w�a �…�‹�ä�Ô���¢�Ð�������è�Ô�Ä�����Ô�—�è�Š�² pojiva  �è�Í�µ���ô�Â�¢���Ä�Š�á�µ�Æ�‹�ä�Í�·���á�Ô�ä�£���Í�Ô�è�ï.  

[2] 
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Obr. 3�[���W�æ�·�Ä�Æ�Š�ž���ï�Š�²�Ô���£�²�Ô�����Ì�¥�Ä�š�¢�Í�·���m�Š�n���Š���ï�Š�²�Ô���£�²�Ô�����á�¢���Í�¥�Í�·���m�—�n [8] 

 

�y�Æ�µ���� �Ô�ä�µ�¢�Í�ï�Š�˜�¢�� �������ï�ô���Í���˜�²�� ���Æ�‹�Ä�¢�Í�� �Â�¢�� ���‹�è�Š�ž�Í�·�� �á�ä�Ô��tahovou pevnost. 

���Ô�á�Ô�ä�ô�š�ô�Â�¢�� �è�¢�� ���Š���£�è�ï�� �è�Ô�ô�š�µ�Í�µ�ï�¢�Æ�\�� �Ä�ï�¢�ä���� ���Ô�²�Æ�¢�ž�Ð�ô�Â�¢�� ���Æ�µ���� �Ô�ä�µ�¢�Í�ï�Š�˜�¢�� ���Æ�‹�Ä�¢�Í�� �Š�� �Â�¢��

�ô�ä�š�¢�Í���� �� �Ô�²���—�Ô�����˜�²�� �ï�¢�è�ï�����Â�¢�ž�Í�Ô�ï�Æ�µ�����˜�²�� �����Ô�ä�Ä�����á�Ô�á�µ�è�ô�Â�·�˜�·�˜�²�� �è�Ä�ô�ï�¢�š�Í�£�� ���Æ�Š�è�ï�Í�Ô�è�ï�µ��

�Ì�Š�ï�¢�ä�µ�‹�Æ�ô�� �� �ä�����Í���˜�²�� �Ì�·�è�ï�¢�˜�²�� �á�ä���Ä�ô�� �Š�� �� �ä�����Í���˜�²�� �è�Ì�¥�ä�¢�˜�²�� �á���è�Ô�—�¢�Í�·�� �Í�Š�Ì�‹�²�‹�Í�·�a��

Podle dopor �ô�š�¢�Í�·�� ���$�%�� [9] je tento vliv orientace  �ä�¢�á�ä�¢���¢�Í�ï�Ô���‹�Í K-faktorem , 

�Ä�ï�¢�ä�����Â�¢���è�ï�Š�Í�Ô���¢�Í���Â�Š�Ä�Ô���á�Ô�ž�·�Æ���Ì�Š�
�µ�Ì�‹�Æ�Í�¥���ž�Ô�è�Š���¢�Í�£�²�Ô���Ô�²���—�Ô���£�²�Ô���Ì�Ô�Ì�¢�Í�ï�ô (Mmax ) 

k �Í�¢�Â�����ê�ê�·�� �²�Ô�ž�Í�Ô�ï�¥�� �� �Ì�µ�Í�µ�Ì�‹�Æ�Í�·�˜�²�� �²�Ô�ž�Í�Ô�ï�� �Ô�²���—�Ô���£�²�Ô�� �Ì�Ô�Ì�¢�Í�ï�ô (max(Mmin )). 

�y���è�Æ�¢�ž�Í�����;-�¬�Š�Ä�ï�Ô�ä���è�¢�����·�è�Ä�‹���á�Ô�ž�Æ�¢���ä�Ô���Í�µ�˜�¢���;���‹���Cmax /(max(M min )). [2] 

�J�—�¢�˜�Í�‹�� �ž�Ô�á�Ô�ä�ô�š�¢�Í�·�� �á�ä�Ô�� �Í�‹���ä�²�� �è�Æ�Ô���¢�Í�· UHPC �����˜�²�‹���¢�Â�·�˜�·�� �� komer �šn�·ch 

�Í�‹���ä�²�� jsou :  

�x �9�¢�Ì�Í�Ô���ä�Í�Í�����˜�¢�Ì�¢�Í�ï���è �Ô�—�è�Š�²�¢�Ì�����í�����Í�µ���ê�·�Ì���Í�¢�����ò���›. 

�x �W�Ô�Ì�¥�ä���Ä�Š�Ì�¢�Í�µ���Š���Ä�ô���˜�¢�Ì�¢�Í�ï�ô���ë�[�î s �Ì�Š�
�µ�Ì�‹�Æ�Í�·�����¢�Æ�µ�Ä�Ô�è�ï�·�����ä�Í�Š kameniva  

do 0,8 mm . 

�x �;�æ�¢�Ì�µ�š�µ�ï�����õ�Æ�¢�ï���è �Í�·���Ä���Ì��obsahem  �ô�²�Æ�·�Ä�ô. 

�x �y���è�Ô�Ä�����á�Ô�ž�·�Æ���è�ô�á�¢�ä�á�Æ�Š�è�ï�µ�¬�µ�Ä�‹�ï�Ô�ä��. 

�x �y�Ô�ž�Í�·���è�Ô�ô�š�µ�Í�µ�ï�¢�Æ���Ä�Ô�Æ�¢�Ì��hodnoty 0,22. 

�x �W�æ�µ�—�Æ�µ���Í�¥��2,5 % �Ô�˜�¢�Æ�Ô�����˜�²�����Æ�‹�Ä�¢�Í�������˜�¢�Æ�Ä�Ô���£�²�Ô���Ô�—�Â�¢�Ì�ô. [4] 

 

2.4 S�Ì�ä�ê�ñ�Ô���‹�Í�·�� 

�i���—�¢�ï�Ô�Í�ô���ä�Ô���¢���Í�‹���‹�Ì�¢���Í�¥�Ä�Ô�Æ�µ�Ä���ž�ä�ô�²�����è�Ì�ä�ê�ï�¥�Í�·�a���W�Æ�Š�è�ï�µ�˜�Ä�£���è�Ì�ä�ê�ï�¥�Í�·�\���Ä�ï�¢�ä�£���è�¢��

�������·�Â�·�� �á�æ�µ�� �Ô�ž�á�Š�æ�Ô���‹�Í�·�� ���Ô�ž���� �� �á�Ô���ä�˜�²�ô�� �š�¢�ä�è�ï���£�²�Ô�� �—�¢�ï�Ô�Í�ô�a�� ���ô�ï�Ô�­�¢�Í�Í�·�� �è�Ì�ä�ê�ï�¥�Í�·��
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�Í�¢�—�Ô�Æ�µ���è�Ì�ä�ê�ï�¥�Í�·���Ô�ž���è�Š�Ì�Ô�����è���˜�²�‹�Í�·���š�µ���ï�Š�Ä�£���˜�²�¢�Ì�µ�˜�Ä�£���è�Ì�ä�ê�ï�¥�Í�·, �Ä�ï�¢�ä�£���è�¢���á�ä�Ô�Â�¢���ô�Â�¢��

�ž���è�Æ�¢�ž�Ä�¢�Ì�� �²���ž�ä�Š�ï�Š�˜�¢�� �˜�¢�Ì�¢�Í�ï�ô�a�� �^�Ì�ä�ê�ï�¥�Í�·�� �Ô�ž�á�Š�æ�Ô���‹�Í�·�Ì�\�� �Ä�ï�¢�ä�£�� �Â�¢�� �������Ô�Æ�‹�Í�Ô��

�õ�—���ï�Ä�¢�Ì�����Ô�ž������ ���Š�ï���ä�ž�Æ�£�Ì���—�¢�ï�Ô�Í�ô���—�¥�²�¢�Ì���Ô�ž�á�Š�æ�Ô���‹�Í�·�����‹�Ì�¥�è�Ô���£�����Ô�ž���a���d�¢�ä�Ì�‹�Æ�Í�·��

�è�Ì�ä�ê�ï�¥�Í�·�����á���è�Ô�—�¢�Í�£���á�Ô�Ä�Æ�¢�è�¢�Ì���ï�¢�á�Æ�Ô�ï�����Š���è�Ì�ä�ê�ï�¥�Í�·�����Æ�µ���¢�Ì���Ä�Š�ä�—�Ô�Í�Š�ï�Š�˜�¢�a��[10] 

�i�*�W���� �Ì�Š�ï�¢�ä�µ�‹�Æ�� �����Ä�Š���ô�Â�¢�� �Ô�á�ä�Ô�ï�µ���—�¥���Í���Ì�� �—�¢�ï�Ô�Í���Ì�� �����ä�Š���Í���� �Í�‹�ä��st 

�Š�ô�ï�Ô�­�¢�Í�Í�·�²�Ô�� �è�Ì�ä�ê�ï�¥�Í�·�� �Í�Š�� �õ�Ä�Ô�ä�� �è�Ì�ä�ê�ï�¥�Í�·�� ���� �����è���˜�²�‹�Í�·�a [11] �������Ô�ž�¢�Ì�� �Â�¢�� ���‹�è�Š�ž�Í�·��

�ä�Ô���ž�·�Æ�� �� �Â�¢�²�Ô�� �Ì�µ�Ä�ä�Ô�è�ï�ä�ô�Ä�ï�ô�æ�¢�� �Ô�á�ä�Ô�ï�µ�� �—�¥���Í���Ì�� �—�¢�ï�Ô�Í���Ì�a��V b�¥���Í���˜�² beton ech 

s �����è�Ô�Ä���Ì�����Ô�ž�Í�·�Ì�� �è�Ô�ô�š�µ�Í�µ�ï�¢�Æ�¢�Ì �����Í�µ�Ä�‹�� �²�ä�ô�—�����Ä�Š�á�µ�Æ�‹�ä�Í�·�� �è���è�ï�£�Ì. Pokud je beton 

s �����è�Ô�Ä���Ì�� ���Ô�ž�Í�·�Ì�� �è�Ô�ô�š�µ�Í�µ�ï�¢�Æ�¢�Ì�� �Í�¢�ž�Ô�è�ï�Š�ï�¢�š�Í�¥�� �Ô�ê�¢�ï�æ�Ô���‹�Í�\�� �˜�¢�Ì�¢�Í�ï�Ô���‹�� ���ä�Í�Š��

�²���ž�ä�Š�ï�ô�Â�·�� �á�Ô�ô���¢�� �è�¢�� ���‹�Ì�¥�è�Ô���Ô�ô�� ���Ô�ž�Ô�ô�� �Ô�—�è�Š���¢�Í�Ô�ô�� ���¢�� ���¢�Æ�Ä���˜�²�� �Ä�Š�á�µ�Æ�‹�ä�‹�˜�²�a��

���‹�è�ï�¢�š�Í�¥���è�á�Ô�ï�æ�¢�—�Ô���Š�Í�‹�����Ô�ž�Š���²���ž�ä�Š�ï�Š�˜�·���—�¢�ï�Ô�Í�ô���á�æ�¢�è�ï�‹���‹�����˜�¢�Æ�Š�����Š�á�Æ�Ð�Ô���Š�ï �Ä�Š�á�µ�Æ�‹�ä����

�Š�������Í�µ�Ä�Š�Â�·���Ì�¢�Í�µ�è�Ä���a �d�Š�²�Ô���£���è�·�Æ�����ž�Ô�á�ä�Ô���‹���¢�Â�·�˜�·�������Í�µ�Ä���Ì�¢�Íi�è�Ä������ �²�ä�ô�—���˜�²���Ä�Š�á�µ�Æ�‹�ä�‹�˜�² 

�Í�¢�Â�è�Ô�ô�� �á�æ�·�Æ�µ�ê�� ���¢�Æ�Ä�£�� �Š�� �����è�Æ�¢�ž�Í�£�� �Š�ô�ï�Ô�­�¢�Í�Í�·�� �è�Ì�ä�ê�ï�¥�Í�·�� �Â�¢�� ���¢�Æ�Ì�µ�� �Ì�Š�Æ�£�� �Í�¢�—�Ô��

zanedbate �Æ�Í�£�a�� �W�Ô�� �è�á�Ô�ï�æ�¢�—�Ô���‹�Í�·�� ���Ô�ž���� ���¢�� ���¢�Æ�Ä���˜�²�� �Ä�Š�á�µ�Æ�‹�ä�‹�˜�²�� �è�¢�� �Ô�ž���‹�ž�·�� ���Ô�ž�Š��

z �Â�¢�Ì�Í�¥�Â�ê�·�˜�²�� �Ä�Š�á�µ�Æ�‹�ä�� �Š�� �ï�Š�²�Ô���£�� �Í�Š�á�¥�ï�·�� �ä�Ô�è�ï�¢�a�� �y �—�¥���Í�£�Ì�� �—�¢�ï�Ô�Í�ô�� �Â�¢�� ���¥�ï�ê�µ�Í�Š�� ���Ô�ž����

�Ô�—�è�Š���¢�Í�Š�����¢�����¢�Æ�Ä���˜�²���Ä�Š�á�µ�Æ�‹�ä�‹�˜�² �Š���ï�Š�Ä�£���� �Í�¥�Ì���Í�¢�Í�·���ž�Ô�è�ï�Š�ï�¢�Ä���˜�¢�Ì�¢�Í�ï�ô k hydrataci , 

p�ä�Ô�ï�Ô�� �ï�Š�²�Ô���‹�� �Í�Š�á�¥�ï�·�� �Í�µ�Ä�ž�����Í�¢�ž�Ô�è�‹�²�Í�Ô�ô�� �ï�Š�Ä�� �����è�Ô�Ä���˜�²�� �²�Ô�ž�Í�Ô�ï�\�� �Š�—���� ���á���è�Ô�—�µ�Æ�Š��

�����ä�Š���Í�£���Š�ô�ï�Ô�­�¢�Í�Í�·���è�Ì�ä�ê�ï�¥�Í�·�a [10] �d�¢�Í�ï�Ô���Í�¢�­�Š�ï�µ���Í�·���Â�¢������ �á�æ�·�á�Š�ž�¥���á�ä�¢�¬�Š�—�ä�µ�Ä�Ô���Š�Í���˜�²��

�Ä�Ô�Í�è�ï�ä�ô�Ä�˜�·���Í�¢�Ì�‹�����Æ�µ�����Í�Š���Ä���Š�Æ�µ�ï�ô���á�ä�¢�¬�Š�—�ä�µ�Ä�‹�ï�ô�\���á�ä�Ô�ï�Ô���¢���ñ�ê�›���è�Ì�ä�ê�ï�¥�Í�·���á�ä�Ô�—�¥�²�Í�¢���ž�Ô��

�í�ê�� �ž�Í���� �Ô�ž�� �ô�Æ�Ô���¢�Í�·�� �žo betonu, a tedy i o d �Ô�è�Š���¢�Í�·�� �Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢�a��[11] Podle 

���Š�²�ä�Š�Í�µ�š�Í�·�˜�²�� �������Ä�ô�Ì���� �Â�¢�� �Ä�Ô�Í�¢�š�Í�£�� �è�Ì�ä�ê�ï�¥�Í�·�� �� ���Š�ï���ä�ž�Æ�£�Ì�� �è�ï�Š���ô���è�ä�Ô���Í�Š�ï�¢�Æ�Í�£ 

s �—�¥���Í���Ì���—�¢�ï�Ô�Í�¢�Ì�a��[2]  

V �è�Ô�ô�š�Š�è�Í�£�� �ž�Ô�—�¥�� �Í�¢�Â�è�Ô�ô�� �á�æ�¢�ž�è�ï�Š���¢�Í���� �á�æ�¢�è�Í�£�� �Ì�Š�ï�¢�Ì�Š�ï�µ�˜�Ä�£�� �Ì�Ô�ž�¢�Æ����

�ä�¢�Ô�Æ�Ô�­�µ�˜�Ä���˜�²�����Ì�¥�Í���m�è�Ì�ä�ê�ñ�Ô���‹�Í�·���Š���ž�Ô�ï���Š�ä�Ô���‹�Í�·�n�\���Ä�ï�¢�ä�£���—�����Ì�Ô�²�Æ�����—���ï���á�Ô�ô���µ�ï�¢�Æ�Í�£���á�ä�Ô��

�á�ä�¢�ž�µ�Ä�˜�µ�� �i�*�W���� �Ì�Š�ï�¢�ä�µ�‹�Æ���a�� �C�Ô�ž�¢�Æ���� �Í�¢�—�Ô�� �ž�Ô�á�Ô�ä�ô�š�¢�Í�·�� ���¢�� ���¢�Ì�·�� �Â�Š�Ä�Ô�� �Â�¢�� �D�¥�Ì�¢�˜�Ä�Ô�\��

�$�ä�Š�Í�˜�µ�¢�� �Í�¢�—�Ô�� �9�Š�á�Ô�Í�è�Ä�Ô�� �á�Ô�ô���·���Š�Â�·�� �á�æ�µ���á���è�Ô�—�¢�Í�£�� �Ì�Ô�ž�¢�Æ���� �á�ä�Ô�� �—�¢�ï�Ô�Í�� �—�¥���Í���˜�²��

�á�¢���Í�Ô�è�ï�·�a�� �9�¢�Â�µ�˜�²���á�æ�¢�è�Í�Ô�è�ï�� �Â�¢�� �Æ�µ�Ì�µ�ï�Ô���‹�Í�Š�� �ä�����Í���Ì�µ�� �¬�Š�Ä�ï�Ô�ä���\�� �Ä�ï�¢�ä�£�� �Ì�Š�Â�·�� �Ì�Í�Ô�²�¢�Ì��

�Ì�¢�Í�ê�·�����Æ�µ�����Í�Š���—�¥���Í�����—�¢�ï�Ô�Í��[12] 
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2.5 �J�ê�¢�ï�æ�Ô���‹�Í�· 

�W�Ô�ž�è�ï�Š�ï�Í�������Æ�µ���� �Í�Š�� �Ä���Š�Æ�µ�ï�ô�� �i�*�W���� �á�ä���Ä�ô�� �Ì�‹ �è�á�ä�‹���Í�£�� �Š�� ���š�Š�è�Í�£�� �á�ä�Ô���¢�ž�¢�Í�·��

�Ô�ê�¢�ï�æ�Ô���‹�Í�·�a���W�æ�µ �Ô�ê�¢�ï�æ�Ô���‹�Í�·���i�*�W�����Â�è�Ô�ô���Í�¢�Â�ž���Æ�¢���µ�ï�¥�Â�ê�·���ž���Š���¬�Š�Ä�ï�Ô�ä��: teplota a vlhkost . 

Z �ž�����Ô�ž�ô���Í�·���Ä�£�²�Ô���Ô�—�è�Š�²�ô�����Ô�ž�����Â�¢�����¢�Æ�Ì�µ���ž���Æ�¢���µ�ï�‹��eliminace  �õ�Í�µ�Ä�ô�����Ô�ž�����ô���Š���æ�¢�Í�·�Ì��

�Í�¢�—�Ô�� �ô�ž�ä���Ô���‹�Í�·�Ì�� �����è�Ô�Ä�£�� ���Æ�²�Ä�Ô�è�ï�µ�� �á�ä�Ô�è�ï�æ�¢�ž�·�a [13] To �Ì�����¢�� �—���ï�� �á�ä�Ô���¢�ž�¢�Í�Ô��

���Š�Ä�ä���ï�·�Ì�� �—�¢�ï�Ô�Í�ô�� �¬�Ô�Æ�µ�·�\�� �Í�‹�è�ï�æ�µ�Ä�¢�Ì�� �Ô�˜�²�ä�Š�Í�Í�£�� �¢�Ì�ô�Æ���¢�\�� �Ä�ä�Ô�á�¢�Í�·�Ì�� ���Ô�ž�Ô�ô�� �Í�¢�—�Ô��

���Æ�²�š�¢�Í�·�Ì�����Ô�ž�Í�·���Ì�Æ�²�Ô�ô�a��[14]  

���¥�²�¢�Ì�� �Ô�ê�¢�ï�æ�Ô���‹�Í�·�� �Â�¢�� �Í�ô�ï�Í�£�� �����·�ï�� �� �õ���Š�²�ô�� �è�á�¢�˜�µ�¬�µ�˜�Ä�£�� �˜�²�Ô���‹�Í�·��UHPC 

v �á�Æ�Š�è�ï�µ�˜�Ä�£�Ì�� �è�ï�Š���ô���á�æ�¢�ž�� ���Š�š�‹�ï�Ä�¢�Ì�� �ï�ô�²�Í�ô�ï�· �Š�� �ï���ä�ž�Í�ô�ï�·�� �á�ä�Ô�� ���Š�Ì�¢���¢�Í�·�� �ï�ä�²�Æ�µn, 

�è�¢�­�ä�¢�­�Š�˜�µ�� �è�Æ�Ô���¢�Ä�� �Í�¢�—�Ô�� �Ô�ž�Æ�ô�š�Ô���‹�Í�·�� ���Ô�ž���a�� �y �ï�£�ï�Ô�� �¬�‹���µ�� �Â�¢�� �ï�Š�Ä�£�� ���²�Ô�ž�Í�£�� �ô�ž�ä���Ô���Š�ï��

�è�á�ä�‹���Í�Ô�ô �ï�¢�á�Æ�Ô�ï�ô�a�� �i�*�W���� �Ì�Š�ï�¢�ä�µ�‹�Æ�� �������Í�Š�Ì�Í�¥�� �ä�¢�Š�­�ô�Â�¢�� �Í�Š�� �ï�¢�á�Æ�Ô�ï�Í�·�� �Ô�ê�¢�ï�æ�Ô���‹�Í�·��

v �á�ä���Í�·�˜�²�� �¬�‹���·�˜�²�� ���ä�‹�Í�·�a�� �y�����Ä�ô�Ì���� �á�Ô�ï���ä�ž�µ�Æ���� �Í�‹�ä��st �Ì�¢�˜�²�Š�Í�µ�˜�Ä���˜�²�����Æ�Š�è�ï�Í�Ô�è�ï�·�� ���Æ�µ���¢�Ì��

�á�ä�Ô�ï�¢�á�Æ�Ô���‹�Í�· �á�Š�ä�Ô�ô�� �á�æ�µ�� �ó�ê���¥���� �Í�¢�—�Ô�� �ð�ê�� �¥���� �á�Ô�� �ž�Ô�—�ô�� �î�ò�� �²�Ô�ž�µ�Í���è�¢�� ���Š�š�‹�ï�Ä�¢�Ì��po 24 

�²�Ô�ž�µ�Í�‹�˜�²�� �Ô�ž�� �����—�¢�ï�Ô�Í�Ô���‹�Í�·�a �;�ä�Ô�Ì�¥�� �Í�‹�ä�� �è�ï�ô�� �á�¢���Í�Ô�è�ï�µ�� �è�¢�� �������ê�µ�Æ�� �Ì�Ô�ž�ô�Æ�� �á�ä�ô���Í�Ô�è�ï�µ�\��

�è�Í�·���µ�Æ�Ô���è�¢���ž�Ô�ï���Š�ä�Ô���‹�Í�·���Š���á�ä�Ô�á�ô�è�ï�Í�Ô�è�ï���˜�²�Æ�Ô�ä�µ�ž�Ô�����˜�²���µ�Ô�Í�ï���\���������ê�µ�Æ�Š���è�¢���Ô�ž�Ô�Æ�Í�Ô�è�ï�������š�µ��

�Ô�ï�¥�ä�ô���Š���� �á�Ô�ž�è�ï�Š�ï�¥���è�¢���Ô�ž�è�ï�ä�Š�Í�µ�Æ�Ô���è�Ì�ä�ê�ï�¥�Í�·���Ô�ž�������è���˜�²�‹�Í�·�a [13]    

 

2.6 �…�Ä�Ô�ô�êky 

�;���Š�Æ�µ�ï�Š�� �i�*�W���� �è�¢�� �Ä�Ô�Í�ï�ä�Ô�Æ�ô�Â�¢�� �á�Ô�ž�Ô�—�Í���Ì�µ�� ���Ä�Ô�ô�ê�Ä�Š�Ì�µ�\�� �Ä�ï�¢�ä�£�� �è�¢�� �á�Ô�ô���·���Š�Â�·��

u konve �Í�š�Í�·�˜�²���—�¢�ï�Ô�Í���a���9�µ�è�ï�£���Ì�Ô�ž�µ�¬�µ�Ä�Š�˜�¢���Â�è�Ô�ô���Í�ô�ï�Í�£���ô���Ì�¥�æ�¢�Í�·�����Æ�Š�è�ï�Í�Ô�è�ï�·���š�¢�ä�è�ï���£�²�Ô��

betonu , jeho ���á�ä�Š�˜�Ô���Š�ï�¢�Æ�Í�Ô�è�ï�µ�� �Š�� �ô�� ���Š�ï�·�Ì�� �Í�Ô�ä�Ì�Š�Ì�µ�� �Í�¢�á�Ô�á�è�Š�Í�£�� �Ô�—�Æ�Š�è�ï�µ�� �è�Æ�¢�ž�Ô���‹�Í�·��

�ä�Ô���Í�Ô�Ì�¥�ä�Í�Ô�è�ï�µ���Š�����ê�¢�è�Ì�¥�ä�Í�Ô�è�ï�µ���ä�Ô���á�ï���Æ�¢�Í�·�����Æ�‹�Ä�¢�Í�a��[2] 

�…�Ä�Ô�ô�ê�Ä�����š�¢�ä�è�ï���£�²�Ô���i�*�W�� 

�W�ä���Ä�Š���Í�·�� �Š�� �Ä�Ô�Í�ï�ä�Ô�Æ�Í�·�� ���Ä�Ô�ô�ê�Ä���� �Ä�Ô�Í���µ�è�ï�¢�Í�˜�¢�� �š�¢�ä�è�ï���£�²�Ô�� �i�*�W���� �è�¢�� �á�ä�Ô���‹�ž�·��

�—�¥���Í�Ô�ô�� �Ì�¢�ï�Ô�ž�Ô�ô�� �ä�Ô���Æ�µ�ï�·�Ì�\�� �Í�Š�á�æ�a��Abramsova  �Ä�ô���¢�Æ�¢�a Z �ž�����Ôdu nutnosti po u���µ�ï�·��

���¢�Æ�Ä�£�²�Ô���Ì�Í�Ô���è�ï���·���Ì�Š�ï�¢�ä�µ�‹�Æ�ô���Š�����¢�Â�Ì�£�Í�Š���è ohledem na jemnozrnnost UHPC je pro 

�Ä�Ô�Í�ï�ä�Ô�Æ�Í�·�� �õ�š�¢�Æ�������²�Ô�ž�Í�£�� �á�Ô�ô���·���Š�ï �Ì�¢�Í�ê�·�� �Ä�ô���¢�Æ���a �;�ä�Ô�Ì�¥�� �ï�£�ï�Ô�� ���Ä�Ô�ô�ê�Ä���� �Æ���¢��

�Ä�Ô�Í���µ�è�ï�¢�Í�˜�µ�� �Ì�¥�æ�µ�ï�� ���Ä�Ô�ô�ê�Ä�Ô�ô�� �v�9-�Z�-�D�%�w�a�� �d�Š�ï�Ô�� ���Ä�Ô�ô�ê�Ä�Š�� �è�¢�� �á�ä�Ô���‹�ž�·�� �á�Ô�ô���¢�� �ô�� �i�*�W����

s �Ì�Š�
�µ�Ì�‹�Æ�Í�·�Ì�� ���ä�Í�¢�Ì �Ä�Š�Ì�¢�Í�µ���Š�� ���¥�ï�ê�·�Ì�� �Í�¢���� �î�� �Ì�Ì �Š�� �Â�¢�� ���²�Ô�ž�Í�‹�� �á�ä�Ô�� �Ô�ž�²�Š�Æ�¢�Í�·��



 ���y�i�d�������W�ä�Š���¢�� �D�‹���ä�²���Í�Ô�è�Í�£���Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢���Æ�‹���Ä���������i�*�W�� 
�$�Š�Ä�ô�Æ�ï�Š���è�ï�Š���¢�—�Í�·  �d�¢�Ô�ä�¢�ï�µ�˜�Ä�‹���š�‹�è�ï 
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�—�Æ�Ô�Ä�Š�˜�¢�� �š�¢�ä�è�ï���£�²�Ô�� �i�*�W���� �è �á�æ�·�á�Š�ž�Í�Ô�ô�� �Ä�Æ�Š�è�µ�˜�Ä�Ô�ô�� �—�¢�ï�Ô�Í�‹�æ�è�Ä�Ô�ô�� �������ï�ô���·�a�����Š�Æ�ê�·mi  

�Ä�Ô�Í�ï�ä�Ô�Æ�Í�·mi  ���Ä�Ô�ô�ê�Äami �š�¢�ä�è�ï���£�²�Ô�� �i�*�W�� �Â�è�Ô�ô�� �Ì�¥�æ�¢�Í�·�� �ï�¢�á�Æ�Ô�ï���� �š�¢�ä�è�ï���£�� �è�Ì�¥�è�µ�\��

�Ì�¥�æ�¢�Í�·�� �Ô�—�Â�¢�Ì�Ô���£�� �²�Ì�Ô�ï�Í�Ô�è�ï�µ�� �Š�� �µ�Í�¬�Ô�ä�Ì�Š�ï�µ���Í�¥�� �Ì�¥�æ�¢�Í�·�� �Ô�—�è�Š�²�ô�� �����ž�ô�˜�²�ô�a��

���Ô�á�ä�Ô���Ô�ž�Í�£�� ���Ä�Ô�ô�ê�Ä���� �š�µ�� �Ä�Ô�Í�ï�ä�Ô�Æ�Í�·�� �á�Ô�è�ï�ô�á���� �Ì�Ô�²�Ô�ô�� ���Š�²�ä�Í�Ô���Š�ï�� �è�Æ�¢�ž�Ô���‹�Í�·�� ���Ô�ž�Í�·�²�Ô��

�è�Ô�ô�š�µ�Í�µ�ï�¢�Æ�¢�\�� �Ô���¥�æ�¢�Í�·�� �Ô�—�Â�¢�Ì�Ô���£�� ���Ì�¥�Í���� �š�¢�ä�è�ï���£�� �è�Ì�¥�è�µ�� �i�*�W���� �Š�� �Ô���¥�æ�¢�Í�·�� �˜�¢�Æ�Ä�Ô���£�²�Ô��

obsahu ���Æ�‹�Ä�¢�Í�����Ä�Ô�ô�ê�Ä�Ô�ô���ä�Ô���á�Æ�Š���¢�Í�·�Ì�����Í�‹�Ì�£�²�Ô���Ô�—�Â�¢�Ì�ô���š�¢�ä�è�ï���£�²�Ô���—�¢�ï�Ô�Í�ô�a��[13] 

Pevnost v  tlaku  

���²�Š�ä�Š�Ä�ï�¢�ä�µ�è�ï�µ�˜�Ä�‹�� �áevnost v  tlaku UHPC se �á�æ�¢�ž�Í�Ô�è�ï�Í�¥ �Ì�¥�æ�· �Í�Š�� ���‹�Æ�˜�·�˜�²�� �è�¢��

�ê�ï�·�²�Æ�Ô�è�ï�Í�·�Ì���á�Ô�Ì�¥�ä�¢�Ì 1:2 s min �µ�Ì�‹�Æ�Í�·�Ì �á�ä���Ì�¥�äem 100 mm �a���y���ô���·�ï���Æ���¢���ï�¢�ž�������‹�Æ�˜�¢��

150�‰�í�ê�ê���Ì�Ì���á�æ�·�á�Š�ž�Í�¥���ï�Š�Ä�£���ë�ê�ê�‰200 mm. �W�Ô�Ä�ô�ž���è�¢�������ô���·���Š�Â�·���Â�µ�Í�‹���ï�¥�Æ�¢�è�Š��jako jsou 

�Ä�ä���˜�²�Æ�¢�� �Ô�� �²�ä�Š�Í�¥�� �ë�ê�ê�� �Ì�Ì�� �Í�¢�—�Ô�� �ï�ä�‹�Ì�˜�¢�\�� �Â�¢�� �Í�ô�ï�Í�£��stanov it  �ô�á�æ�¢�è�Ð�ô�Â�·�˜�· koeficient 

�Ì�¢���µ�����‹�Æ�˜�Ô���Ô�ô���á�¢���Í�Ô�è�ï�·���Š���á�¢���Í�Ô�è�ï�·���Í�Š���Ì�¢�Í�ê�·�˜�²���ï�¥�Æ�¢�è�¢�˜�². [15] 

���¥�²�¢�Ì�� �Ì�¥�æ�¢�Í�·�� �ï�Æ�Š�Ä�Ô���£�� �á�¢���Í�Ô�è�ï�µ�� �Â�¢�� �Í�ô�ï�Í�£�� �á�Ô�ô���·���Š�ï�� �ï�¥�Æ�¢�è�Š�� �è �ä�Ô���Í�Ô�—�¥���Í���Ì�µ��

���Ä�ô�ê�¢�—�Í�·�Ì�µ�� �á�Æ�Ô�˜�²�Š�Ì�µ�a�� �d�·�Ì�� �Â�¢�� ���Š�ä�ô�š�¢�Í�Ô�� �á���è�Ô�—�¢�Í�·�� �á�Ô�ô���¢�� �ï�Æ�Š�Ä�Ô���£�� �è�·�Æ���� �—�¢���� ���Æ�µ���ô��

smyku. Jednou z  �Ì�Ô���Í�Ô�è�ï�·�� �Â�¢�� �õ�á�ä�Š���Š�� �Ä�Ô�Í�˜���� �����Ô�ä�Ä�ô�� �á�Ô�Ì�Ô�˜�·�� �è�á�ä�‹���Ä�Ô�����˜�²�� �Ì�Š�Æ�ï��

�Í�¢�—�Ô�� �Â�¢�Â�µ�˜�²�� �Ô�—�ä�Ô�ô�ê�¢�Í�·�� �ž�Ô dokonale �á�Š�ä�Š�Æ�¢�Æ�Í�·�˜�²�� �á�Æ�Ô�˜�²�a�� �9�¢�� �ï�Š�Ä�£�� �ž�Ô�á�Ô�ä�ô�š�¢�Í�Ô�\�� �Š�—����

���Ä�ô�ê�¢�—�Í�·�� �Æ�µ�è�� �Í�¢�—���Æ�� �á�æ�¢�ï�¥���Ô���‹�Í�a�� �D�¢�Ì�¥�Æ�� �—���� �—���ï�� �����ô���·���‹�Í�� �Í�Š�� ���·�˜�¢�� �Í�¢���� �ì�g�í��

�Ì�Š�
�µ�Ì�‹�Æ�Í�·�²�Ô���Ì�Ô���Í�£�²�Ô�����Š�ï�·���¢�Í�·�a���D�Š�á�æ�·�Ä�Æ�Š�ž���á�ä�Ô���Ä�ä���˜�²�Æ�µ���Ô���²�ä�Š�Í�¥���ë�ï�ê���Ì�Ì���è �á�¢���Í�Ô�è�ï�·��

�ë�ê�ê�� �C�W�Š�� �Â�¢�� ���Š�á�Ô�ï�æ�¢�—�·�� �Æ�µ�è�\�� �Ä�ï�¢�ä���� �ž�Ô�Ä�‹���¢�� �������µ�Í�Ô�ô�ï�� �è�·�Æ�ô�� �í�ê�ê�ê�� �Ä�D�a�� �W�ä�Ô���á�¢���Í�¥�Â�ê�·��

�Ì�Š�ï�¢�ä�µ�‹�Æ�����Â�¢���è�Š�Ì�Ô���æ�¢�Â�Ì�¥�����Š�á�Ô�ï�æ�¢�—�·�������Ä�Ô�Í�Í�¥�Â�ê�·�˜�²���Æ�µ�è��. [10]  

Pevnost v  �á�ä�Ô�è�ï�£�Ì���ï�Š�²�ô 

�^�ï�Š�Í�Ô���¢�Í�·�� �á�¢���Í�Ô�è�ï�µ�� �� �á�ä�Ô�è�ï�£�Ì�� �ï�Š�²�ô�� �Â�¢�� �Ô�—�¢�˜�Í�¥�� �ï�¢�˜�²�Í�µ�˜�Ä���� ���¢�Æ�Ì�µ�� �Í�‹�ä�Ô�š�Í�£�a��

�W�ä�Ô�—�Æ�¢�Ì�Š�ï�µ�˜�Ä�£�� �Â�¢�� �²�Æ�Š���Í�¥�� �ô�Ä�Ô�ï���¢�Í�·�� �Ì�Š�ï�¢�ä�µ�‹�Æ�ô�� �ž�Ô�� ���Š�ï�¥���Ô���Š�˜�·�²�Ô�� �è�ï�ä�Ô�Âe, aby bylo 

�ï�¥�Æ�¢�è�Ô�����Š�ï�·���¢�Í�Ô��pouze �Ô�è�Ô���Ô�ô���ï�Š�²�Ô���Ô�ô���è�µ�Æ�Ô�ô�\���Í�µ�Ä�Ô�Æ�µ���Ä�Ô�Ì�—�µ�Í�Š�˜�·���ï�Š�²�ô���Š���Ô�²���—�Ô���£�²�Ô��

momentu  �����Í�µ�Ä�Æ�£�²�Ô�� �� �ž���è�Æ�¢�ž�Ä�ô�� �¢�
�˜�¢�Í�ï�ä�µ�˜�µ�ï���a���d�Ô�ï�Ô�� �è�¢�� �æ�¢�ê�·�� �ô�Ä�Ô�ï���¢�Í�·�Ì�� �ï�¥�Æ�¢�è�Š��

�á�Ô�Ì�Ô�˜�·�� �¢�á�Ô�
�µ�ž�Ô�����˜�²�� �Æ�¢�á�µ�ž�¢�Æ�� �ž�Ô�� �ï�ä�²�Š�˜�·�²�Ô�� ���Š�æ�·���¢�Í�·�a�� �i�� �i�*�W���� �á�ä���Ä���� �������ï�ô���¢�Í���˜�²��

���Æ�‹�Ä�Í���� �Â�¢�� �ï�Š�ï�Ô�� ���Ä�Ô�ô�ê�Ä�Š�� �á�ä�Ô���¢�ž�µ�ï�¢�Æ�Í�‹�� �Â�¢�Í�� �Ô�—�ï�·���Í�¥�\�� �Â�¢�Æ�µ�Ä�Ô���� �—���� �—���Æ�Ô�� �Í�ô�ï�Í�£�� �á�Ô�ô���·�ï��

�¢�á�Ô�
�µ�ž�Ô�����˜�²�� �Æ�¢�á�µ�ž�¢�Æ�� �è �����ê�ê�·���á�¢���Í�Ô�è�ï�·�\ �Í�¢���� �Â�Š�Ä�Ô�ô�� �ž�Ô�è�Š�²�ô�Â�¢�� ���Ä�Ô�ô�ê�¢�Í�£�� �ï�¥�Æ�¢�è�Ô�a�� �9�¢��

�ï�¢�ž�����Í�ô�ï�Í�£�������˜�²�‹���¢�ï���� �ï�¢�è�ï������ tahu za ohybu.  [2] 
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Pevnost v  tahu za ohybu  

�…�Ä�Ô�ô�ê�Ä�Š�� �� �ï�Š�²�ô�� ���Š�� �Ô�²���—�ô�� �Â�¢�� �á�ä�Ô���‹�ž�¥�Í�Š�� �Í�Š�� ���Ä�ô�ê�¢�—�Í�·�˜�²�� �ï�¥�Æ�¢�è�¢�˜�²��obvykle 

o �ä�Ô���Ì�¥�ä�¢�˜�²�� �ë�ï�ê�‰150�‰700 mm , �á�æ�·�á�Š�ž�Í�¥�� �µ�� �Ì�¢�Í�ê�·�˜�². �J�—�¢�˜�Í�¥�� �è�¢�� �Š�Æ�¢�� �ž�Ô�á�Ô�ä�ô�š�ô�Â�¢��

�ô�á�æ�¢�ž�Í�Ô�è�ï�Ð�Ô���Š�ï�� ���¥�ï�ê�·�� ���Ä�ô�ê�¢�—�Í�·�� �ï�¥�Æ�¢�è�Š�\�� �Ä�ï�¢�ä�‹�� �á�Ô�è�Ä���ï�ô�Â�·�� �Ä�Ô�Í���¢�ä���Š�ï�µ���Í�¥�Â�ê�·�� �����è�Æ�¢�ž�Í�£��

�²�Ô�ž�Í�Ô�ï���� �á�¢���Í�Ô�è�ï�µ�a�� �J�—�Â�¢���ô�Â�¢���è�¢�� ���ž�¢�� �ï�����a�� �v�è�˜�Š�Æ�¢ �¢�¬�¬�¢�˜�ï�w�\���Ä�ž���� ���Æ�µ���� ���¢�Æ�µ�Ä�Ô�è�ïi vzorku je 

�á�Ô�ž�è�ï�Š�ï�Í���� �Š���� �� �æ�‹�ž�ô�� �Í�¥�Ä�Ô�Æ�µ�Ä�Š�� �ž�¢�è�·�ï�¢�Ä�� �á�ä�Ô�˜�¢�Í�ï�a�� �…�Ä�Ô�ô�ê�Ä�ô v tahu za ohybu  lze 

�á�ä�Ô���‹�ž�¥�ï�� �Í�Š�� �²�ä�Š�Í�Ô�Æ�¢�˜�²�� �è vrubem nebo bez vrubu  �á�Ô�ž�Æ�¢�� ���^�D�� ���D�� �ë�î 651 [16]. Pro 

�ô�ä�š�¢�Í�·�� �Ì�¢���Í�·�²�Ô�� �è�ï�Š���ô�� �õ�Í�Ô�è�Í�Ô�è�ï�µ�� �è�¢�� �á�Ô�ô���·���‹�� ���Ä�Ô�ô�ê�Ä�Š���ï�ä�Ô�Â�—�Ô�ž�Ô�����Ì�� �Ô�²���—�¢�Ì��

s vrubem �a�� �…�Ä�Ô�ô�ê�Ä�Š�� �—�¢���� ���ä�ô�—�ô�� �è�¢�� �è�ï�Š�Í�Ô���ô�Â�¢�� �á�ä�Ô�� �á�Ô�ï�æ�¢�—���� �Ì�¢���Í�·�²�Ô�� �è�ï�Š���ô��

�á�Ô�ô���µ�ï�¢�Æ�Í�Ô�è�ï�µ. �i�����Ä�Ô�ô�ê�Ä������ tahu za oh yb�ô���è�¢�����‹�æ�¢���¢�Ì���Â�¢���Ì�Ô���Í�£���è�Æ�¢�ž�Ô���Š�ï���˜�²�Ô���‹�Í�·��

�i�*�W���� �á�Ô�� �����Í�µ�Ä�ô�� �ï�ä�²�Æ�µ�Í���� �Š�� �ô�ä�š�µ�ï�� �ä�¢���µ�ž�ô�‹�Æ�Í�·�� �˜�²�Š�ä�Š�Ä�ï�¢�ä�µ�è�ï�µ�˜�Ä�Ô�ô�� �á�¢���Í�Ô�è�ï�� �� tahu.  Tato 

���Ä�Ô�ô�ê�Ä�Š���Ì�‹���˜�²�Š�ä�Š�Ä�ï�¢�ä���á�ä���Ä�Š���Í�·�����Ä�Ô�ô�ê�Ä���a��[15] 

���²�Š�ä�Š�Ä�ï�¢�ä�µ�è�ï�µ�˜�Ä�‹�� �è�ï�æedn �·�� �²�Ô�ž�Í�Ô�ï�Š�� �á�¢���Í�Ô�è�ï�µ�� �i�*�W���� �� �ï�Š�²�ô�� ���Š�� �Ô�²���—�ô�� �è�¢�� �ô�ä�š�·�� ���¢��

���Ä�Ô�ô�ê�Ä�����á�Ô�ž�Æ�¢�����^�D�����D���ë�î 651: fctm  = 0,7�‰fR1k  

Kde fR1k je pevnost v  �ï�Š�²�ô�����Š���Ô�²���—�ô���á�æ�µ�����¢�Æ�µ�Ä�Ô�è�ï�µ���ä�Ô���¢���·�ä�‹�Í�·���ï�ä�²�Æ�µ�Í�����C�J��1 = 0,5 mm.  

�C�µ�Í�µ�Ì�‹�Æ�Í�·���Š���Ì�Š�
�µ�Ì�‹�Æ�Í�·���²�Ô�ž�Í�Ô�ï�����¬ctk,min  a fctk,max  �Š���Ì�Ô�²�Ô�ô���—���ï���Ô�ž���Ô���¢�Í�����ï�Š�Ä�ï�Ô�[ [15] 

fctm  = 0,7�‰fR1k fctk,min  = 0,7�‰fctm  fctk,max = 1,3�‰fctm  

 

�…�Ä�Ô�ô�ê�Ä�Š���á�¢���Í�Ô�è�ï�µ�� �ï�Š�²�ô�� �ï�ä�Ô�Â�—�Ô�ž�Ô�����Ì�� �Ô�²���—�¢�Ì �Í�Š�� �ï�¥�Æ�¢�è�¢�˜�²���è�¢�� ���‹�æ�¢���¢�Ì je 

�æ�·���¢�Í�Š�� �è�Í�·�Ì�Š�š�¢�Ì�� �ä�Ô���¢���æ�¢�Í�·�� �ï�ä�²�Æ�µ�Í���� ���C�J����(Obr. 5) �v���ä�Š�˜�Ä�� �C�Ô�ô�ï�²�� �J�á�¢�Í�µ�Í�­��

���µ�è�á�Æ�Š�˜�¢�Ì�¢�Í�ï�w���ô�Ì�·�è�ï�¥�Í�������¢���è�ï�æ�¢�ž�ô���ê�·�æ�¢���ï�ä�²�Æ�µ�Í���a�����‹�Æ�¢���è�¢���è�Í�·�Ì�‹���è�·�Æ�Š�����¢�����‹�Æ�˜�µ�\�������è�ô�Í��

���‹�Æ�˜�¢���Š���á�ä���²���—�����¢���è�ï�æ�¢�ž�ô���ä�Ô���á�¥�ï�·�a��(Obr. 4) [2] 
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Obr. 4�[���i�è�á�Ô�æ�‹�ž�‹�Í�·�����Ä�Ô�ô�ê�Ä�����ï�ä�Ô�Â�—�Ô�ž�Ô�����Ì���Ô�²���—�¢�Ì���Í�Š���ï�¥�Æ�¢�è�¢�˜�²���è�����ä�ô�—�¢�Ì�� 

dle ���^�D�����D���ë�î�ð�ï�ë�‡���ë [16] 

 
Obr. 5�[�����¢�ï�Š�µ�Æ�����‹�æ�¢���ô���m�ë�n�f���^�Í�·�Ì�Š�š�����C�J�����m�ì�n�f���*�ä�Š�Í�Š���Í�Ô���¢���m�í�n [16] 

 

Modul �á�ä�ô���Í�Ô�è�ï�µ 

�…�Ä�Ô�ô�ê�Ä�Š���è�ï�Š�ï�µ�˜�Ä�£�²�Ô���Ì�Ô�ž�ô�Æ�ô���á�ä�ô���Í�Ô�è�ï�µ v tlaku  se v ���¢�è�Ä�£���ä�¢�á�ô�—�Æ�µ�˜�¢�����¥�ï�ê�µ�Í�Ô�ô��

�á�ä�Ô���‹�ž�·�� �Í�Š�����‹�Æ�˜�Ô�����˜�²�� ���Ä�ô�ê�¢�—�Í�·�˜�²�� �ï�¥�Æ�¢�è�¢�˜�²�� �Ô���á�ä���Ì�¥�ä�ô���ë�ï�ê���Ì�Ì���Š�������ê�˜�¢�� �í�ê�ê�� �Ìm. 

�;�ä�Ô�Ì�¥�� �è�ï�Š�ï�µ�˜�Ä�£�²�Ô�� �Ì�Ô�ž�ô�Æ�ô�� �á�ä�ô���Í�Ô�è�ï�µ�� �è�¢�� �Â�¢�ê�ï�¥�� �Ì�����¢�� �è�ï�Š�Í�Ô���µ�ï�� �ž���Í�Š�Ì�µ�˜�Ä���� �Ì�Ô�ž�ô�Æ��

�á�ä�ô���Í�Ô�è�ï�µ�\�� �Š�� �ï�Ô�� �Í�¢�ž�¢�è�ï�ä�ô�Ä�ï�µ���Í�·�� ���Ä�Ô�ô�ê�Ä�Ô�ô�� �á�Ô�Ì�Ô�˜�·�� �ô�Æ�ï�ä�Š�����ô�Ä�ô�� �Š�� �¢�Æ�¢�Ä�ï�ä�Ô�Ì�Š�­�Í�¢�ï�µ�˜�Ä�£��

rezonance. [2] 

�y�¢�Æ�µ�Ä�Ô�è�ï�� �è�¢�š�Í�Ô���£�²�Ô�� �è�ï�Š�ï�µ�˜�Ä�£�²�Ô�� �Ì�Ô�ž�ô�Æ�ô�� �á�ä�ô���Í�Ô�è�ï�µ�� ��c v �ä�Ô���è�Š�²�ô�� �¢�Æ�Š�è�ï�µ�˜�Ä�£�²�Ô��

�˜�²�Ô���‹�Í�·���Â�¢�� ���‹���µ�è�Æ�‹�����¢�Â�Ì�£�Í�Š�� �Í�Š�� �á�¢���Í�Ô�è�ï�µ�� �i�*�W���� �� tlaku  �Š�� �Í�Š�� �Â�¢�²�Ô�� �è�Æ�Ô���¢�Í�·�a�� �^�¢�š�Í�Ô������

�Ì�Ô�ž�ô�Æ���á�ä�ô���Í�Ô�è�ï�µ���è�¢���è�ï�Š�Í�Ô���ô�Â�¢���á�ä�Ô���Ä�Š���ž�Ô�ô���ä�¢�˜�¢�á�ï�ô�ä�ô�����Ä�Ô�ô�ê�Ä�Ô�ô�a��[15] 
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�W�æ�µ�—�Æ�µ���Í�Ô�ô���²�Ô�ž�Í�Ô�ï�ô����c �Æ���¢���ô�ä�š�µ�ï�����¢�������ï�Š�²�ô�[ 

 Ec = k0�‰fcm
1/3   

Kde: k0 = 10000 (obvykle: 8800 <k 0 <10200)  [15] 

�;�Ô�Í�ï�ä�Ô�Æ�Š���Ì�Í�Ô���è�ï���·���Š���ž�µ�è�ï�ä�µ�—�ô�˜�¢�����Æ�‹�Ä�¢�Í 

�d�Š�²�Ô���‹�� �á�¢���Í�Ô�è�ï�� �Â�¢�� ���¢�Â�Ì�£�Í�Š�� �Ô���Æ�µ���Í�¥�Í�Š poloh ou a orientac �· �������ï�ô���Í���˜�²��

�ž�ä�‹�ï�Ä���a���^�¢�­�ä�¢�­�Š�˜�¢���Š���Í�¢�²�Ô�Ì�Ô�­�¢�Í�µ�ï�Š���ž�µ�è�ï�ä�µ�—�ô�˜�¢�����Æ�‹�Ä�¢�Í���Ì�‹�����¥�ï�ê�·�����Æ�µ�����Í�Š�������è�Æ�¢�ž�Í�Ô�ô��

�ï�Š�²�Ô���Ô�ô�� �á�¢���Í�Ô�è�ï�� �ô�� �è�ô�—�ï�µ�Æ�Í�¥�Â�ê�·�˜�²�� �á�ä���Ä���� �Í�¢���� �ô�� �á�ä���Ä���� �Ì�Š�è�µ���Í�·�˜�²�\�� �Ä�ž�¢�� �Â�è�Ô�ô�� ���Æ�‹�Ä�Í�Š��

�Ô�ä�µ�¢�Í�ï�Ô���‹�Í�Š�� ���ê�¢�è�Ì�¥�ä�Í�¥�a�� �y�²�Ô�ž�Í���Ì���Í�‹���ä�²�¢�Ì �ä�Ô���Ì�·�è�ï�¥�Í�·�� �ž�ä�‹�ï�Ä���� �Æ���¢���è�Í�·���µ�ï��

�����è�Æ�¢�ž�Í�Ô�ô���˜�¢�Í�ô���á�ä�Ô�ž�ô�Ä�ï�ô�\���á�ä�Ô�ï�Ô���¢�����Æ�‹�Ä�Í�Š���á�æ�¢�ž�è�ï�Š���ô�Â�·���Â�¢�ž�Í�ô���� �Í�¢�Â�ž�ä�Š���ê�·�˜�²���è�Æ�Ô���¢�Ä��

�è�Ì�¥�è�µ�a��[2] 

Kontrol a �²�Ô�Ì�Ô�­�¢�Í�µ�ï���� �Æ���¢�� �á�ä�Ô���‹�ž�¥�ï�� �Â�Š�Ä�� �ô�� �š�¢�ä�è�ï���£�� �è�Ì�¥�è�µ�\�� �ï�Š�Ä�� �ô�� ���ï���ä�ž�Æ�£�²�Ô��

�Ä�Ô�Ì�á�Ô���µ�ï�ô�a�� �i�� �š�¢�ä�è�ï���£�� �è�Ì�¥�è�µ��se p�ä�Ô�� �è�ï�Š�Í�Ô���¢�Í�·�� �Ì�Í�Ô���è�ï���·�����Æ�‹�Ä�¢�Í�� �á�Ô�ô���·���Š�Â�·�� �ž���¥��

�Ì�¢�ï�Ô�ž���a�� �W�ä���Í�·�� �Ì�¢�ï�Ô�ž�Š�� �����ô���·���‹�� �Ì�Š�­�Í�¢�ï���� �á�ä�Ô�� �è�¢�á�Š�ä�Š�˜�µ�� �Ä�Ô���Ô�����˜�²�� ���Æ�‹�Ä�¢�Í�� �� �š�¢�ä�è�ï���£��

�è�Ì�¥�è�µ�a�� ���ä�ô�²�Ô�ô�� �Ì�¢�ï�Ô�ž�Ô�ô�� �Â�¢�� �á�ä�Š�˜�Í�£�� �Š�� ���ž�Æ�Ô�ô�²�Š���£�� �Ô�ž�á�Æ�Š���Ô���‹�Í�·�� �Â�¢�Ì�Í���˜�²�� �š�‹�è�ï�µ�˜��

�á�ä�Ô�ô�ž�¢�Ì���ï�¢�Ä�Ô�ô�˜�·�����Ô�ž�����Š���Í�‹�è�Æ�¢�ž�Í�Ô�ô���è�¢�á�Š�ä�Š�˜�µ���á�Ô�Ì�Ô�˜�·���Ì�Š�­�Í�¢�ï���a���Z�Ô���Æ�Ô���¢�Í�·�����Æ�‹�Ä�¢�Í��

�á�Ô���á�ä���æ�¢���ô���ô���š�¢�ä�è�ï���£���è�Ì�¥�è�µ���Í�¢�Æ���¢���á�æ�¢�è�Í�¥���è�ï�Š�Í�Ô���µ�ï�a [2]  

�i�� ���ï���ä�ž�Æ�£�²�Ô�� �Ä�Ô�Ì�á�Ô���µ�ï�ô�� �è�¢�� �á�ä�Ô�� �è�ï�Š�Í�Ô���¢�Í�·�� �²�Ô�Ì�Ô�­�¢�Í�µ�ï���� �á�ä�Ô���‹�ž�·�� ���Ä�Ô�ô�ê�Ä���� �Â�Š�Ä��

�ž�¢�è�ï�ä�ô�Ä�ï�µ���Í�·�\���ï�Š�Ä���Í�¢�ž�¢�è�ï�ä�ô�Ä�ï�µ���Í�·�a���D�¢�ž�¢�è�ï�ä�ô�Ä�ï�µ���Í�·�����Ä�Ô�ô�ê�¢�Í�·���Â�¢ �á�æ�¢�ž�¢���ê�·�Ì ���‹���µ�è�Æ�£���Í�Š��

�Ä�Š�Æ�µ�—�ä�Š�˜�µ�� �Ì�¥�æ�·�˜�·�²�Ô�� �á�æ�·�è�ï�ä�Ô�Â�¢. ���¢�Æ�Ô�è���¥�ï�Ô���¥ se testuje  �á�Ô�ô���µ�ï�·�� �¢�Æ�¢�Ä�ï�ä�Ô�Ì�Š�­�Í�¢�ï�µ�˜�Ä�£��

�µ�Í�ž�ô�Ä�˜�¢�\�� �Ì�¥�æ�¢�Í�·�� �¢�Æ�¢�Ä�ï�ä�µ�˜�Ä�£�²�Ô�� �Ô�ž�á�Ô�ä�ô�� �Í�¢�—�Ô�� �����ô���µ�ï�·�� �Z�d�%�a�� �J�—�¢�˜�Í�¥�� �Æ���¢�� �æ�·�˜�ï�\�� ���¢��

�è�ï�Š�Í�Ô���¢�Í�·�� �ä�Ô���Æ�Ô���¢�Í�·�� ���Æ�‹�Ä�¢�Í�� �á�Ô�� �á�ä���æ�¢���ô�� �Í�¢�ž�¢�è�ï�ä�ô�Ä�ï�µ���Í�·�Ì�µ�� �Ì�¢�ï�Ô�ž�Š�Ì�µ�� �Â�¢�� ���¢�Æ�µ�˜�¢��

�á�ä�Ô�—�Æ�¢�Ì�Š�ï�µ�˜�Ä�£�� �Š�Í�¢�—�Ô�� �¬�µ�Í�Š�Í�š�Í�¥�� �Í�‹�ä�Ô�š�Í�£�a�����¢�è�ï�ä�ô�Ä�ï�µ���Í�·�Ì�µ�� �Ì�¢�ï�Ô�ž�Š�Ì�µ�� �á�Ô�Ì�Ô�˜�·��

�Ä�Ô�Í�ï�ä�Ô�Æ�Í�·�˜�²���è�Ô�Í�ž�� �Æ���¢�� �è�ï�Š�Í�Ô���µ�ï�� �Ì�Í�Ô���è�ï���·�� ���Æ�‹�Ä�¢�Í�� ���� �Ô�—�Â�¢�Ì�ô�� �������ä�ï�ô�a�� �;�¢�� �è�ï�Š�Í�Ô���¢�Í�·��

�ž�µ�è�ï�ä�µ�—�ô�˜�¢�����Æ�‹�Ä�¢�Í���á�Ô�������ê�˜�¢���á�ä���æ�¢���ô���Â�¢���Í�ô�ï�Í�£���������ä�ï�����ô�á�ä�Š���µ�ï�a [2] 

Klokner �� ���� �õ�è�ï�Š���� ���y�i�d�� �������µ�Í�ôl optick ou mikroskopick ou metod u ke 

�è�ï�Š�Í�Ô���¢�Í�·�� �²�Ô�Ì�Ô�­�¢�Í�µ�ï���� �ž�µ�è�ï�ä�µ�—�ô�˜�¢�� ���Æ�‹�Ä�¢�Í�� �Í�Š�� �æ�¢���Í�£�� �á�Æ�Ô�ê�¢�a�� �W�ä�µ�Í�˜�µ�á�� �è�á�Ô�š�·���‹��

v �ä�Ô���æ�¢���‹�Í�·�� �����Ô�ä�Ä���� �Š�� �����ï���Ô�æ�¢�Í�·�� �è�¢�Ä�ï�Ô�ä���� �Í�Š�� �æ�¢���Í���˜�²�� �á�Æ�Ô�˜�²�‹�˜�²�a�� �d���ï�Ô�� �è�¢�Ä�ï�Ô�ä���� �Â�è�Ô�ô��

�Í�Š�è�Í�·�Ì�‹�Í���� �Ô�á�ï�µ�˜�Ä���Ì�� �Ì�µ�Ä�ä�Ô�è�Ä�Ô�á�¢�Ì�� �á�ä�Ô�á�Ô�Â�¢�Í���Ì�� �è �á�Ô�š�·�ï�Š�š�¢�Ì. �W�Ô�� �Í�Š�è�Í�·�Ì�‹�Í�·��

�è�¢�Ä�ï�Ô�ä���� �è�¢�� �á�ä�Ô���‹�ž�·�� �­�ä�Š�¬�µ�˜�Ä�£�� �����²�Ô�ž�Í�Ô�˜�¢�Í�·�a��M�¢�ï�Ô�ž�Š�� �Â�¢�� ���²�Ô�ž�Í�‹��i ke kontrole 

�è�¢�­�ä�¢�­�Š�˜�µ�����Æ�‹�Ä�¢�Í���ô���á�ä���Ä�� z UHPC �á�Ô�����Ä�Ô�ô�ê�Ä�‹�˜�²���Â�¢�Â�µ�˜�²���Ì�¢�˜�²�Š�Í�µ�˜�Ä���˜�²�����Æ�Š�è�ï�Í�Ô�è�ï�·�a [2] 



 ���y�i�d�������W�ä�Š���¢�� �D�‹���ä�²���Í�Ô�è�Í�£���Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢���Æ�‹���Ä���������i�*�W�� 
�$�Š�Ä�ô�Æ�ï�Š���è�ï�Š���¢�—�Í�·  �d�¢�Ô�ä�¢�ï�µ�˜�Ä�‹���š�‹�è�ï 
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3 �D�Š���ä�²�Ô���‹�Í�·���Ä�Ô�Í�è�ï�ä�ô�Ä�˜�·���� UHPC 

�=�¢�­�µ�è�Æ�Š�ï�µ���Í�·�� �Ô�ê�¢�ï�æ�¢�Í�·���Í�Š���ä�²�Ô���‹�Í�·�� �Ä�Ô�Í�è�ï�ä�ô�Ä�˜�·�� �� �i�*�W���� ���Š�ï�·�Ì���Â�¢�ê�ï�¥���Í�¢�—���Æ�Ô�����˜�¢�Æ�Š��

�����æ�¢�ê�¢�Í�Ô�a�� �����ä�Ô�á�è�Ä�£�� �Í�Ô�ä�Ì���� �á�æ�µ�á�Ô�ô�ê�ï�·�� �á�Ô�ô���µ�ï�·�� �—�¢�ï�Ô�Í�ô�� �á�Ô�ô���¢�� �ž�Ô�� �á�¢���Í�Ô�è�ï�µ�� �ï�æ�·�ž����

C90/105. �W�Ô�ô���µ�ï�·�������ê�ê�·ch �ï�æ�·�ž�� �—�¢�ï�Ô�Í�ô ���Š�ï�·�Ì�� �Í�¢�Í�· �Í�Ô�ä�Ì�Ô���¥�� �Ô�ê�¢�ï�æ�¢�Ío, a proto je 

�Ô�—�ï�·���Í�£�� �—�¢�ï�Ô�Í���� �����ê�ê�·�˜�²�� �ï�æ�·�ž�� �á�Ô�ô���·���Š�ï�a V �è�Ô�ô�š�Š�è�Í�Ô�è�ï�µ�� �Í�¢�Â�Í�Ô���¥�Â�ê�·�� �è�Ô�ô�—�Ô�ä��

�ž�Ô�á�Ô�ä�ô�š�¢�Í�·�� �Š�� �á�æ�¢�ž�á�µ�è���� �á�ä�Ô�� �Í�Š���ä�²�Ô���‹�Í�·�� �Ä�Ô�Í�è�ï�ä�ô�Ä�˜�·�� �� betonu  Model Code 2010 

�á�æ�µ�á�Ô�ô�ê�ï�·���á�Ô�ô���µ�ï�·���—�¢�ï�Ô�Í�ô���ï�æ�·�ž�������ë�ì�ê�g�ë�î�ê. [17] 

�*�Æ�Š���Í�·�Ì�� �ž�����Ô�ž�¢�Ì�� �á�ä�Ô�� �Í�¢�ž�Ô�è�ï�Š�ï�¢�š�Í�£�� �ž�¢�¬�µ�Í�Ô���‹�Í�·�� �Í�Ô�ä�Ì�Ô�����˜�²�� �á�ä�Š���µ�ž�¢�Æ�� �Š��

�á�æ�¢�ž�á�µ�è��  �á�ä�Ô�� �á�Ô�ô���µ�ï�·�� �i�*�W���� �Â�¢�� ���¢�Æ�Ä���� �ä�Ô���á�ï���Æ�� �����è�Æ�¢�ž�Ä���� �� souvislosti s  �á�Ô�ô���µ�ï���Ì�µ��

�Ì�Š�ï�¢�ä�µ�‹�Æ���\�� �ï�¢�˜�²�Í�Ô�Æ�Ô�­�µ�¢�Ì�µ�� �����ä�Ô�—���\�� ���á���è�Ô�—�ô�� ���á�ä�Š�˜�Ô���‹�Í�·�� �Š�� �Æ�µ�ï�·�� �—�¢�ï�Ô�Í�Ô���£�� �è�Ì�¥�è�µ�\�� �Š�Æ�¢��

�ï�Š�Ä�£���� �è�Ô�ô���µ�è�Æ�Ô�è�ï�µ���è�¢�����Ä�ô�ê�¢�—�Í�·�Ì�µ���Ì�¢�ï�Ô�ž�Š�Ì�µ �Š�����¢�Æ�µ�Ä�Ô�è�ï�µ���è�Š�Ì�Ô�ï�Í���˜�²�������Ô�ä�Ä��. [15] 

�i���Í�‹�è�������Í�µ�Ä�Æ���ž�Ô�Ä�ô�Ì�¢�Í�ï���� �ä�‹�Ì�˜�µ���á�ä�Ô�Â�¢�Ä�ï�ô���vTA01010269 �p ���á�Æ�µ�Ä�Ô���Š�Í���� �������Ä�ô�Ì��

�ô�Æ�ï�ä�Š�����è�Ô�Ä�Ô�²�Ô�ž�Í�Ô�ï�Í�£�²�Ô�� �—�¢�ï�Ô�Í�ô�� �m�i�*�W���n�� �á�ä�Ô�� �á�ä�¢�¬�Š�—�ä�µ�Ä�Ô���Š�Í�£�� �á�ä���Ä���� �è�ï�Š���¢�—�w��

s �Í�‹�����¢�Ì���v�C�¢�ï�Ô�ž�µ�Ä�Š���ì�[���C�¢�ï�Ô�ž�µ�Ä�Š���á�ä�Ô���Í�Š���ä�²�Ô���‹�Í�·���á�ä���Ä������ UHPC�w [15]�\���Ä�ï�¢�ä�����á�Æ�Š�ï�·���á�ä�Ô��

�—�¢�ï�Ô�Í���� �ï�æ�·�ž���� �Ô�ž�� ���ë�ë�ê�g�ë�í�ê�� �ž�Ô�� ���ë�ò�ê�g�ì�ê�ê�� �Š je �á�Ô�ž�Æ�¢�� �Í�¥�²�Ô�� �á�Ô�è�ï�ô�á�Ô���‹�Í�Ô�� �µ�� �� �ï�£�ï�Ô��

�á�ä�‹�˜�µ�a���^�Ô�ô�š�Š�è�Í�¥���è �ï�Ô�ô�ï�Ô���Ì�¢�ï�Ô�ž�µ�Ä�Ô�ô���—���Æ���������ž�‹�Í�����Ì�¢�ï�Ô�ž�µ�Ä�����vMetodika 1 �p Metodika 

�á�ä�Ô���Í�‹���ä�²���i�*�W�����Š���á�ä�Ô���Ì�Š�ï�¢�ä�µ�‹�Æ�Ô���£�����Ä�Ô�ô�ê�Ä���w���Š���vMetodika 3 �p �C�¢�ï�Ô�ž�µ�Ä�Š���á�ä�Ô�������ä�Ô�—�ô��

�á�ä���Ä���������i�*�W�����Š���á�ä�Ô���Ä�Ô�Í�ï�ä�Ô�Æ�ô���Â�¢�Â�µ�˜�²���á�ä�Ô���¢�ž�¢�Í�·�w�a 

Dle Metodiky 2 je sta ndar d�Í�·�� �Ì�¢�ï�Ô�ž�Ô�ô�� �á�ä�Ô�� �����á�Ô�š�¢�ï�� ���Í�µ�ï�æ�Í�·�˜�²�� �è�µ�Æ�\�� �Í�Š�á�¥�ï�·�� �Š��

�ž�¢�¬�Ô�ä�Ì�Š�˜�·�� �Æ�µ�Í�¢�‹�ä�Í�¥�� �á�ä�ô���Í�‹�� �Š�Í�Š�Æ�����Š�� �Í�Š�� �����á�Ô�š�¢�ï�Í�·�Ì�� �Ì�Ô�ž�¢�Æ�ô�� �Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢�a��

�Z�¢�ž�µ�è�ï�ä�µ�—�ô�˜�µ�� ���Í�µ�ï�æ�Í�·�˜�²�� �è�µ�Æ�� �Í�Š�� �á�ä�ô�ï�Ô�����˜�²�� �á�ä���˜�·�˜�²�� �Æ���¢�� �ž�Ô�� �Â�µ�è�ï�£�� �Ì�·�ä���� �ô�á�Æ�Š�ï�Í�µ�ï�� �ô�� �ï�æ�·�ž����

�ä�¢���µ�ž�ô�‹�Æ�Í�·�� �á�¢���Í�Ô�è�ï�µ��b�a�� �W�Æ�Š�è�ï�µ�˜�Ä�‹�� �Š�Í�Š�Æ�����Š�� �Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢��se �á�Ô�ô���·���‹�� �á�Ô�ô���¢��

u �ï�¢�Í�Ä�Ô�è�ï�¥�Í�Í�£���ž�¢�è�Ä�����Š���è�Ä�Ô�æ�¢�á�µ�Í���a [15] 

�W�ä�Ô�ï�Ô���¢���è�ï�Š�ï�µ�˜�Ä�£�� �á���è�Ô�—�¢�Í�·�� �i�*�W���� �Â�¢�� �ž�Ô�� ���¢�Æ�Ä�£�� �Ì�·�ä���� �Ô���Æ�µ���Í�¥�Í�Ô�� �Ô�ä�µ�¢�Í�ï�Š�˜�·�� �Š��

�ä�Ô���Æ�Ô���¢�Í�·�Ì�� �Ô�˜�¢�Æ�Ô�����˜�²�� �ž�ä�‹�ï�Ä���\�� �Â�¢�� �Í�ô�ï�Í�£�� �á�æ�µ �Í�Š���ä�²�Ô���‹�Í�·�� �á�ä���Ä���� �� �i�*�W���� �����ž���� ���Š�Â�µ�è�ï�µ�ï��

�ž�Ô�è�ï�Š�ï�¢�š�Í�£���Ì�Í�Ô���è�ï���·�� �á�ä���Ä�Š���Í�·�˜�²�� �Š�� �Ä�Ô�Í�ï�ä�Ô�Æ�Í�·�˜�²�� ���Ä�Ô�ô�ê�¢�Ä�a���9�¢�� �ï�Š�Ä�£�� �Í�ô�ï�Í�£�� �á�ä�Ô���£�è�ï��

kalibraci mezi standar d�Í�·�Ì�µ�� ���Ä�ô�ê�¢�—�Í�·�Ì�µ�� �ï�¥�Æ�¢�è�� z UHPC a �Ä�Ô�Ì�á�Æ�¢�ï�Í�·�Ì�µ��

�á�ä���Ì���è�Æ�Ô���¥�� �����ä�Ô�—�¢�Í���Ì�µ�� �á�ä�¢�¬�Š�—�ä�µ�Ä�Ô���Š�Í���Ì�µ�� �á�ä���Ä���� �� UHPC. V �Ä�Ô�Í�¢�š�Í�£�� �¬�‹���µ�� �è�¢��

d�Ô�á�Ô�ä�ô�š�ô�Â�¢�� �Ô�ž�¢�—�ä�Š�ï�� �è�ä�Ô���Í�‹���Š�˜�·�� �����Ô�ä�Ä���� �� �ä�����Í���˜�²�� �Ì�·�è�ï�� �Ä�Ô�Ì�á�Æ�¢�ï�Í�·ho prvku  pro 

�è�á�Ô�Æ�¢�²�Æ�µ���£���è�ï�Š�Í�Ô���¢�Í�·���è�Ô�ô�š�µ�Í�µ�ï�¢�Æ�¢���Ô�ä�µ�¢�Í�ï�Š�˜�¢���ž�ä�‹�ï�Ä�� K.  [15] 
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3.1 Klasifikace UHPC 

�i�*�W���� �Ì�Š�ï�¢�ä�µ�‹�Æ�� �è�¢�� �Ä�Æ�Š�è�µ�¬�µ�Ä�ô�Â�¢�� �á�Ô�ž�Æ�¢�� �ï�æ�·�ž���� �ä�¢���µ�ž�ô�‹�Æ�Í�·�� �m���—���ï�Ä�Ô���£�n�� �õ�Í�Ô�è�Í�Ô�è�ï�µ�� �á�Ô��

�����Í�µ�Ä�ô�� �ï�ä�²�Æ�µ�Í���a�� �y���²�Ô�ž�Í�Ô�˜�ô�Â�·�� �è�¢�� �á�¢���Í�Ô�è�ï�µ�� �� tahu za o hybu f R,j �Í�Š�� ���‹�Ä�Æ�Š�ž�¥�� ���¢�Æ�µ�Ä�Ô�è�ï�µ��

�ä�Ô���¢���æ�¢�Í�·�� �ï�ä�²�Æ�µ�Í���� ���C�J��1 = 0,5 mm a CMOD3 �‹�� �ì�\�ï�� �Ì�Ì�\�� �Ä�ï�¢�ä�£�� �Ô�ž�á�Ô���·�ž�Š�Â�·�� �Ì�¢���Í�·�Ì��

�è�ï�Š�����Ì���á�Ô�ô���µ�ï�¢�Æ�Í�Ô�è�ï�µ���Š���õ�Í�Ô�è�Í�Ô�è�ï�µ�a��[15] 

�d�æ�·�ž�Š���ä�¢���µ�ž�ô�‹�Æ�Í�·���á�¢���Í�Ô�è�ï�µ���è�¢���è�ï�Š�Í�Ô���·���Í�‹�è�Æ�¢�ž�Ô���Í�¥�[ 

a b c d 

0,5<fR,3k/ fR,1k <0,7 0,7�•fR,3k/ fR,1k <0,9 0,9�•fR,3k/ fR,1k <1,1 1,1�•fR,3k/ fR,1k �•1,3 

Tab. 1�[���d�æ�·�ž�����ä�¢���µ�ž�ô�‹�Æ�Í�·���á�¢���Í�Ô�è�ï�µ [15] 

 

Hodnoty f R,3k/ fR,1k <�ë�\�ê���á�Ô�á�µ�è�ô�Â�·���Ì�Š�ï�¢�ä�µ�‹�Æ���è�¢�����Ì�¥�Ä�š�¢�Í�·�Ì�a 

Hodnoty f R,3k/ fR,1k >1,0 �á�Ô�á�µ�è�ô�Â�·���Ì�Š�ï�¢�ä�µ�‹�Æ���è�¢�����á�¢���Í�¥�Í�·�Ì�a 

�W�Ô�Ä�ô�ž���è�¢���Í�Š���ä�²�ô�Â�·���á�ä���Ä�����—�¢�����—�¢�ï�Ô�Í�‹�æ�è�Ä�£���������ï�ô���¢ �á�Ô�ž�Æ�¢���ï�£�ï�Ô���Ì�¢�ï�Ô�ži�Ä���\���Ì�ô�è�·��

�����ž�����á�Æ�Š�ï�µ�ï���Í�¢�ä�Ô���Í�Ô�è�ï���ê�\�ï�Ž�¬R,3k/ fR,1k. [15] 

 

3.2 ���·�Æ�š�·���è�Ô�ô�š�µ�Í�µ�ï�¢�Æe 

���Ô�á�Ô�ä�ô�š�¢�Í�£���ž�·�Æ�š�·���è�Ô�ô�š�µ�Í�µ�ï�¢�Æ�¢���è�á�Ô�Æ�¢�²�Æ�µ���Ô�è�ï�µ�a 

 �D�‹���ä�²�Ô���‹���è�µ�ï�ô�Š�˜�¢ 
 �d�ä���Š�Æ�‹���Š���ž�Ô�š�Š�è�Í�‹ �C�µ�Ì�Ô�æ�‹�ž�Í�‹ 

UHPC v tlaku    

�y���è�Ô�Ä�‹���õ�ä�Ô���¢�Ð���Ä���Š�Æ�µ�ï�� �Çc= 1,35 �Çc= 1,15 
�D�Ô�ä�Ì�‹�Æ�Í�·���õ�ä�Ô���¢�Ð���Ä���Š�Æ�µ�ï�� �Çc= 1,5 �Çc= 1,3 
���¢�������Š�ä�ô�š�¢�Í�£���ž�ô�Ä�ï�µ�Æ�µ�ï�� �Ç�Ôc= 1,2 
UHPC v �ï�Š�²�ô���m�õ�š�µ�Í�Í�Ô�è�ï���ä�Ô���á�ï���Æ�¢�Í�£���������ï�ô���¢�n   

�m�á�Ô���Š�ž�ô�Â�¢���è�¢�������è�Ô�Ä�‹���õ�ä�Ô���¢�Ð��kvality)    
�J�—�¢�˜�Í�¥ �Çcf= 1,5 �Çcf= 1,3 
�W�ä�Ô���Æ�Ô�Ä�‹�Æ�Í�·���á�Ô�è�Ô�ô���¢�Í�· �Çcf= 2,1 �Çcf= 1,5 
���¢�ï�Ô�Í�‹�æ�è�Ä�‹���Í�¢�—�Ô���á�æ�¢�ž�á�·�Í�Š�˜�·���������ï�ô�� �Çs= 1,15 �Çs= 1,0 

Tab. 2�[�����·�Æ�š�·���è�Ô�ô�š�µ�Í�µ�ï�¢�Æ�¢���á�ä�Ô���C�^�j [15] 

 

�y���è�Ô�Ä�‹���õ�ä�Ô���¢�Ð���Ä���Š�Æ�µ�ï�����è�¢���á�æ�¢�ž�á�Ô�Ä�Æ�‹�ž�‹���ô���á�ä�¢�¬�Š�—�ä�µ�Ä�Ô���Š�Í���˜�²���á�ä���Ä���������ä�‹�—�¥�Í���˜�²��

�á�æ�µ���ï�ä���Š�Æ�£���Ä�Ô�Í�ï�ä�Ô�Æ�¢���á�ä�Ô���‹�ž�¥�Í�·�a�����W�ä�Ô���Í�‹���ä�²���ž�¢�ï�Š�µ�Æ���\���Â�¢�Â�µ�˜�²�����è�¢�Æ�²�‹�Í�· by mohlo ohrozit 
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�—�¢���á�¢�š�Í�Ô�è�ï�� �˜�¢�Æ�£�� �Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢�� �m�Í�Š�á�æ�a�� �Ä�Ô�ï�¢���Í�·�� �Ô�—�Æ�Š�è�ï�µ�n�\�� �è�¢�� �����ô���µ�Â�¢�� �������ê�¢�Í���� �ž�·�Æ�š�·��

�è�Ô�ô�š�µ�Í�µ�ï�¢�Æ���è�á�Ô�Æ�¢�²�Æ�µ���Ô�è�ï�µ���á�ä�Ô���Æ�Ô�Ä�‹�Æ�Í�·���á�Ô�è�Ô�ô���¢�Í�·�a [15] 

 

3.3 �W�ä�Š�˜�Ô���Í�·���ž�µ�Š�­�ä�Š�Ì�����Í�Š�á�¥�ï�·�g�á�æ�¢�ï���Ô�æ�¢�Í�· 

UHPC v tlaku  

�D�‹���ä�²�Ô������ �ž�µ�­�ä�Š�Ì�� �á�ä�Ô�� �Â�¢�ž�Í�Ô�ž�ô�˜�²�Ô�è�ï�� ���Š�Í�¢�ž�—�‹���‹�� �Ì�Š�Æou nelinearit u 

pozorovan ou �á�æ�µ�� ���Ä�Ô�ô�ê�Ä�‹�˜�²�� �Í�Š�ž�� �õ�ä�Ô���¢�Ð�� �Í�Š�á�¥�ï�·�� �á�æ�µ�—�Æ�µ���Í�¥�� �ò�ê�p90 % pevnosti 

betonu v  �ï�Æ�Š�Ä�ô�a�� �W�æ�¢�ž�á�Ô�Ä�Æ�‹�ž�‹�� �è�¢�� �Æ�µ�Í�¢�‹�ä�Í�¥�� �á�ä�ô���Í�£�� �˜�²�Ô���‹�Í�·�� �i�*�W���� �Š���� �á�Ô�� �ž�Ô�è�Š���¢�Í�·��

�Í�‹���ä�²�Ô���£���²�Ô�ž�Í�Ô�ï�����á�¢���Í�Ô�è�ï�µ���� tlaku. [15] 

 

Obr. 6�[���W�ä�Š�˜�Ô���Í�·���ž�µ�Š�­�ä�Š�Ì���á�ä�Ô���Í�Š���ä�²�Ô���‹�Í�·���i�*�W���������ï�Æ�Š�Ä�ô [15] 

�D�‹���ä�²�Ô���‹���á�¢���Í�Ô�è�ï���� �ï�Æ�Š�Ä�ô���è�¢���ä�Ô���Í�‹:   fcd �‹���Åcc�‰fck/(  �Çc�‰�Ç�Ôc) 

Kde:  fck  �Â�¢�� �˜�²�Š�ä�Š�Ä�ï�¢�ä�µ�è�ï�µ�˜�Ä�‹�� �²�Ô�ž�Í�Ô�ï�Š�� �á�¢���Í�Ô�è�ï�µ�� �� �ï�Æ�Š�Ä�ô�� ���Ì�¥�æ�¢�Í�Š�� �Í�Š��

���‹�Æ�˜�·�˜�² 

 �Çc�f���Ç�Ôc  �Â�è�Ô�ô���è�Ô�ô�š�µ�Í�µ�ï�¢�Æ�£���è�á�Ô�Æ�¢�²�Æ�µ���Ô�è�ï�µ���á�Ô�ž�Æ�¢��Tab. 2 

�Åcc �è�Ô�ô�š�µ�Í�µ�ï�¢�Æ�����Æ�µ���ô���ž�£�Æ�Ä�������Š�ï�·���¢�Í�· 

�Åcc �‹���ê�\�ò�ï���á�ä�Ô���ž�Æ�Ô�ô�²�Ô�ž�Ô�—�£�����Š�ï�·���¢�Í�·���Í�¢�—�Ô���Ô�á�Š�Ä�Ô���Š�Í�· 

 �Åcc = 0,95 pro �Ä�ä�‹�ï�Ä�Ô�ž�Ô�—�£ ���Š�ï�·���¢�Í�·�� 

 

�D�‹���ä�²�Ô�������Ì�Ô�ž�ô�Æ���á�ä�ô���Í�Ô�è�ï�µ���è�¢���è�á�Ô�š�ï�¢���Â�Š�Ä�Ô�[ Ecd = Ecm/1,3  

Kde: Ecm  �Â�¢���á�ä���Ì�¥�ä�Í�‹���²�Ô�ž�Í�Ô�ï�Š���Ì�Ô�ž�ô�Æ�ô���á�ä�ô���Í�Ô�è�ï�µ���—�¢�ï�Ô�Í�ô 

�Éc2 = fcd/Ecd �Š���Éc2u = fck/Ec [15]  

 

�×C 

�Éc2 �Éc2u = �Éc1 

fck 

fcd 

Ec 
Ecd 

�Éc 

Diagram pro charakteristickou hodnotu  

���µ�Š�­�ä�Š�Ì���á�ä�Ô���ž�ô�Ä�ï�µ�Æ�Í�·���m�á�Æ�Š�è�ï�µ�˜�Ä�£�n���˜�²�Ô���‹�Í�· 
�m�ž�Ô�è�ï�Š�ï�¢�š�Í�£���ž�‹���Ä�Ô���‹�Í�·�����Æ�‹�Ä�¢�Í�n 

���µ�Š�­�ä�Š�Ì���á�ä�Ô���Ä�æ�¢�²�Ä�£���˜�²�Ô���‹�Í�· 
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UHPC v tahu  

�9�¢�è�ï�Æ�µ���¢�� �ô���Š���ô�Â�¢�Ì�¢�\�� ���¢�� �Í�Š���ä���¢�Í�£��prvk y z UHPC �á���è�Ô�—�·�� �µ�� �� tah u, �Â�¢�� �Í�¢���—���ï�Í�£��

zahrnout ���Æ�µ���� �ä�Ô���á�ï���Æ�¢�Í�£�� �������ï�ô���¢ �Š�� �ä�Ô���Æ�µ�ê�Ô���Š�ï�� �è�ï�Š������ �á�æ�¢�ž�� �Š�� �á�Ô�� �����Í�µ�Ä�ô�� �ï�ä�²�Æ�µ�Í�a��

V �Ì�¢���Í�·�Ì�� �è�ï�Š���ô�� �õ�Í�Ô�è�Í�Ô�è�ï�µ�� �è�¢�� �á�Ô�� �����Í�µ�Ä�ô�� �ï�ä�²�Æ�µ�Í�� �Í�¢�ô���Š���ô�Â�¢�� �á���è�Ô�—�¢�Í�·�� �˜�¢�Ì�¢�Í�ï�Ô���£��

�Ì�Š�ï�ä�µ�˜�¢�\�� �á�Ô�ô���¢�� �è�¢�� ���Š�á�Ô�š�·�ï�‹���‹�� �ï�Š�²�Ô������ �õ�š�µ�Í�¢�Ä�� �ä�Ô���á�ï���Æ�¢�Í�£�� �������ï�ô���¢�a���D�‹���ä�²�Ô������

�ž�µ�­�ä�Š�Ì���á���è�Ô�—�¢�Í�·���i�*�W������ tahu po vzniku trhliny je na Obr. 7. [15] 

 
Obr. 7�[���D�‹���ä�²�Ô�������ž�µ�Š�­�ä�Š�Ì���i�*�W���������ï�Š�²�ô��po vzniku trhlin  �è�¢�����Â�¢�ž�Í�Ô�ž�ô�ê�¢�Í�·�Ì���ï�Š�²�Ô���£�����¥�ï���¥ [15]  

 

�J�—�ä�‹���¢�Ä�� ���Ô�—�ä�Š���ô�Â�¢�� �¬�‹���µ�� �Š�Ä�ï�µ���Š�˜�¢�� �ï�ä�²�Æ�µ�Í���� �m���•��0�n�� �Š�� �¬�‹���µ�� �����ï�Š�²�Ô���‹�Í�·�� ���Æ�‹�Ä�¢�Í��

�m���•��0). �W�ä�Ô�ï�Ô���¢���õ�Í�Ô�è�Í�Ô�è�ï���Ô�²���—�Š�Í�£�²�Ô���á�ä�� �æ�¢���ô���Â�¢���Ô�—�����Ä�Æ�¢�������š�¢�ä�á�‹�Í�Š���á�æ�µ���á�Ô�Ì�¥�ä�Í�¥��

�Ì�Š�Æ�£�Ì���á�æ�¢tvo�æ�¢�Í�·�\���Â�¢���Ì�Ô���Í�£�����Â�¢�ž�Í�Ô�ž�ô�ê�¢�Í�·���á�Ô�Ì�Ô�˜�·���—�Æ�Ô�Ä�ô���Í�Š�á�¥�ï�·�a��[15] 

�D�‹���ä�²�Ô���‹ hodnota  �Ì�Š�
�µ�Ì�‹�Æ�Í�·ho �ï�Š�²�Ô���£�²�Ô���Í�Š�á�¥�ï�·�� �á�æ�¢�Í�‹�ê�¢�Í�£ho �������ï�ô���Í���Ì�µ��

���Æ�‹�Ä�Í�����á�Ô �����Í�µ�Ä�ô���ï�ä�²�Æ�µ�Í���Â�¢���ž�¢�¬�µ�Í�Ô���‹�Ía:   �×cd �‹���Åct�‰�×cf0k�g�Çcf 

 

Kde:  �×cf0k  �˜�²�Š�ä�Š�Ä�ï�¢�ä�µ�è�ï�µ�˜�Ä�‹���²�Ô�ž�Í�Ô�ï�Š���õ�š�µ�Í�Í�Ô�è�ï�µ���������ï�ô���Í���˜�²�����Æ�‹�Ä�¢�Í 

 �Çcf  �è�Ô�ô�š�µ�Í�µ�ï�¢�Æ���è�á�Ô�Æ�¢�²�Æ�µ���Ô�è�ï�µ���á�Ô�ž�Æ�¢���ï�Š�—�ô�Æ�Ä�����mTab. 2) 

�Åcc �è�Ô�ô�š�µ�Í�µ�ï�¢�Æ�����Æ�µ���ô���ž�£�Æ�Ä�������Š�ï�·���¢�Í�· 

�Åcc = 0,9 �á�ä�Ô���ž�Æ�Ô�ô�²�Ô�ž�Ô�—�£�����Š�ï�·���¢�Í�·�� 

 �Åcc = 1,0 �á�ä�Ô���Ä�ä�‹�ï�Ä�Ô�ž�Ô�—�£�����Š�ï�·���¢�Í�·��[15] 
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3.4 �C�¢���Í�·���è�ï�Š�����õ�Í�Ô�è�Í�Ô�è�ï�µ���p MS�j  

�W�ä�Ô���Ì�¢���Í�·���è�ï�Š�����õ�Í�Ô�è�Í�Ô�è�ï�µ���è�¢���á�Ô�ô���·���‹ �Í�¢�Æ�µ�Í�¢�‹�ä�Í�·���á�ä�Š�˜�Ô���Í�·���ž�µ�Š�­�ä�Š�Ì���è tahovou 

���¥�ï���·�a�� �W�Ô���µ�˜�¢�� �Í�¢�ô�ï�ä�‹�Æ�Í�·�� �Ô�è���� �è�¢�� �ô�ä�š�·���� �á�Ô�ž�Ì�·�Í�Ä���� �ä�Ô���Í�Ô���‹�²���� ���Í�µ�ï�æ�Í�·�˜�²�� �Š�����Í�¥�Â�ê�·�˜�²�� �è�µ�Æ�a��

�Z�Ô���ž�¥�Æ�¢�Í�·���Í�Š�á�¥�ï�·���ô�����Â�¢�ž�Í�Ô�ž�ô�ê�¢�Í�£�²�Ô���á�ä�Š�˜�Ô���Í�·�²�Ô���ž�µ�Š�­�ä�Š�Ì�ô���Â�¢��na Obr. 8. [15] 

 
Obr. 8�[���Z�Ô���ž�¥�Æ�¢�Í�·���Í�Š�á�¥�ï�·���á�Ô�������ê�˜�¢���á�ä���æ�¢���ô���m���Â�¢�ž�Í�Ô�ž�ô�ê�¢�Í�����ž�µ�Š�­�ä�Š�Ì�n�� 

kde k=0,9 a �Û =0,85 �Š 0,9 [15] 

 

3.5 �W�Ô�è�Ô�ô���¢�Í�·���è�Ì���Ä�ô 

�W�Ô�è�Ô�ô���¢�Í�·�� �á�ä���Ä���� �è �ä�Ô���á�ï���Æ�¢�Í�Ô�ô�� �������ï�ô���·�� �Í�Š�� �õ�Í�Ô�è�Í�Ô�è�ï�� ���¢�� �è�Ì���Ä�ô�� �è�¢�� �á�ä�Ô���¢�ž�¢��

�á�Ô�ž�Æ�¢���Í�‹�è�Æ�¢�ž�ô�Â�·�˜�·�²�Ô�������Ô�ä�˜�¢: 

Vu = bw�‰h�‰�˜�Ô�ï�Ì�‰�×pf 

Kde: bw �ê�·�æ�Ä�Š���è�ï�¥�Í�� 

 h �˜�¢�Æ�Ä�Ô���‹�������ê�Ä�Š���á�ä���æ�¢���ô 

 �˜�Ô�ï�Ì �è�Ä�Æ�Ô�Í���ž�µ�Š�­�Ô�Í�‹�Æ�����m�ë�•���˜�Ô�ï�Ì���•3) 

 �×pf  = 0,5�‰fR1k(t) �ï�Š�²�Ô���‹���á�¢���Í�Ô�è�ï���á�Ô�������Í�µ�Ä�ô���ï�ä�²�Æ�µ�Í�� 

Vzhledem k  �ä�Ô���ž�·�Æ�Í���Ì�������è�Æ�¢�ž�Ä���Ì�� �õ�Í�Ô�è�Í�Ô�è�ï�µ�� ���¢�� �è�Ì���Ä�ô�� �Ì�¢���µ�� �á�Æ�Ô�ê�Í���Ì�µ�� �Š��

�á�ä�ô�ï�Ô�����Ì�µ�� �á�ä���Ä�� �Â�¢�� �Í�ô�ï�Í�£, s�Ä�ô�ï�¢�š�Í�Ô�ô�� �õ�Í�Ô�è�Í�Ô�è�ï�� ���¢�� �è�Ì���Ä�ô�� �Š�� �á�ä�Ô�ï�Æ�Š�š�¢�Í�·���Ô���¥�æ�µ�ï��

na �ï�¥�Æ�¢�è�¢�˜�²���Ô�ž�á�Ô���·�ž�Š�Â�·�˜�·���ä�¢�‹�Æ�Í�£�����¢�Æ�µ�Ä�Ô�è�ï�µ. [15] 

 

3.6 �C�¢���Í�·���è�ï�Š�����á�Ô�ô���µ�ï�¢�Æ�Í�Ô�è�ï�µ���p MSP 

�y�� �Ì�¢���Í�·�Ì�� �è�ï�Š��u �á�Ô�ô���µ�ï�¢�Æ�Í�Ô�è�ïi se �Ì�ô�è�·���Ô���¥�æ�µ�ï�\ jestli vznikl �‹ �Í�Š�á�¥�ï�·�� �� betonu, 

�á�æ�·�á�Š�ž�Í�¥�� ���¢�� �������ï�ô���µ, �Í�¢�á�æ�¢�Ä�ä�Š�š�ô�Â�·�� �²�Ô�ž�Í�Ô�ï�� �Í�Š�á�¥�ï�· �è�ï�Š�Í�Ô���¢�Í�£�� �� �Í�‹�è�Æ�¢�ž�ô�Â�·�˜�·��

tabulce. [15] 



 ���y�i�d�������W�ä�Š���¢�� �D�‹���ä�²���Í�Ô�è�Í�£���Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢���Æ�‹���Ä���������i�*�W�� 
�$�Š�Ä�ô�Æ�ï�Š���è�ï�Š���¢�—�Í�·  �d�¢�Ô�ä�¢�ï�µ�˜�Ä�‹���š�‹�è�ï 
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 ���²�Š�ä�Š�Ä�ï�¢�ä�µ�è�ï�µ�˜�Ä�‹���Ä�Ô�Ì�—�µ�Í�Š�˜�¢��

���Š�ï�·���¢�Í�· 

���Š�è�ï�‹���Ä�Ô�Ì�—�µ�Í�Š�˜�¢�����Š�ï�·���¢�Í�· 

�D�Š�á�¥�ï�·���� betonu v  tahu  0,5fR1k(t) 0,4fR1k(t) 

�D�Š�á�¥�ï�·���� betonu v  tlaku  0,6fck(t)  0,5fck(t)  

�d�Š�²�Ô���£���Í�Š�á�¥�ï�·�����¢���������ï�ô���µ 0,8fyk 0,6fyk 

Tab. 3�[���C�¢���Í�·���²�Ô�ž�Í�Ô�ï�����Í�Š�á�¥�ï�· [15] 

 

Kde fR1k �Â�¢���á�¢���Í�Ô�è�ï�������ï�Š�²�ô�����Š���Ô�²���—�ô���á�æ�µ�����¢�Æ�µ�Ä�Ô�è�ï�µ���ä�Ô���¢���æ�¢�Í�·���ï�ä�²�Æ�µ�Í�������C�J��1= 0,5 mm.  

�=�µ�Ì�µ�ï�Í�·���ê�·�æ�Ä�����ï�ä�²�Æ�µ�Í���á�ä�Ô���š�Š�è�ï�Ô�ô���Ä�Ô�Ì�—�µ�Í�Š�˜�µ�����Š�ï�·���¢�Í�·�[ 

w lim  �‹���ê�\�í���Ì�Ì���á�ä�Ô���ï�æ�·�ž�ô���á�ä�Ô�è�ï�æ�¢�ž�·���•�ê 

w lim  �‹���ê�\�ì���Ì�Ì���á�ä�Ô���ï�æ�·�ž�ô���á�ä�Ô�è�ï�æ�¢�ž�·���•���\���•���\���•�^�\���•�$ [15] 

  



 ���y�i�d�������W�ä�Š���¢�� �D�‹���ä�²���Í�Ô�è�Í�£���Ä�Ô�Í�è�ï�ä�ô�Ä�˜�¢���Æ�‹���Ä���������i�*�W�� 
�$�Š�Ä�ô�Æ�ï�Š���è�ï�Š���¢�—�Í�·  �d�¢�Ô�ä�¢�ï�µ�˜�Ä�‹���š�‹�è�ï 
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4 �W�ä�Š�Ä�ï�µ�˜�Ä�£�������ô���µ�ï�·���i�*�W�����Ì�Š�ï�¢�ä�µ�‹�Æ�ô ���¢���è���¥�ï�¥���Š���� ���Z 

�i�*�W���� �Ì�Š�ï�¢�ä�µ�‹�Æ �è�¢�� �á�æ�¢�ž�¢���ê�·�Ì�� �����ô���·���‹ k �Í�‹���ä�²�ô���Í�¢�ï�ä�Š�ž�µ�š�Í�·�˜�²�� �Š�� ���Š�Â�·�Ì�Š�����˜�²��

k�Ô�Í�è�ï�ä�ô�Ä�˜�·�\�� �Ä�ï�¢�ä�£�� �—����leckdy �Í�¢�—���Æ�Ô�� �����—�¢�˜�� �Ì�Ô���Í�£�� �á�Ô�è�ï�Š���µ�ï�� �� �—�¥���Í�£�²�Ô�� �—�¢�ï�Ô�Í�ô. 

�D�‹�è�Æ�¢�ž�ô�Â�·�˜�·�� �á�æ�·�Ä�Æ�Š�ž����jsou pouze  �Ä�ä�‹�ï�Ä���Ì�� �����š�ï�¢�Ì �ô�Í�µ�Ä�‹�ï�Í�·�˜�² �Æ�‹���¢�Ä�� �á�Ô�è�ï�Š���¢�Í���˜�²��

ve �è���¥�ï�¥�a  

Sherbrook e (Kanada) 

Jednou z �á�ä���Í�·�˜�²�� �Ä�Ô�Í�è�ï�ä�ô�Ä�˜�·�\�� �Ä�ž�¢�� �è�¢�� �i�*�W���� �Ì�Š�ï�¢�ä�µ�‹�Æ�� �����ô���µ�Æ, �—���Æ�Š�� �Æ�‹���Ä�Š��

v Sherbrooke v  �;�Š�Í�Š�ž�¥�a���d�Š�ï�Ô�� �Æ�‹���Ä�Š�� �—���Æ�Š�� �á�Ô�è�ï�Š���¢�Í�Š�� �� �Ì�Š�ï�¢�ä�µ�‹�Æ�ô�� ���ô�˜�ï�Š�Æ�£ v roce 

�ë�ó�ó�ñ�a�� �Z�Ô���á�¥�ï�·�� �Æ�‹���Ä���� �Â�¢�� �ð�ê�� �Ì�� �Š�� �ï�Æ�Ô�ô�ê�ñ�Ä�Š�� �ž�¢�è�Ä���� �Ì�Ô�è�ï�Ô���Ä���� �á�Ô�ô�²���˜�²�� �í�ê�� �Ì�Ì�a��

�;�Ô�Í�è�ï�ä�ô�Ä�˜�¢�� �Â�¢�� �á�ä�¢�¬�Š�—�ä�µ�Ä�Ô���Š�Í�‹�\�� �ž�Ô�ž�Š�ï�¢�š�Í�¥�� �á�æ�¢�ž�á�Â�Š�ï�‹ �Š�� �—�¢���� �Ä�Ô�Í���¢�Í�š�Í�·�� �Ô�˜�¢�Æ�Ô���£��

�������ï�ô���¢�a���W�¢���Í�Ô�è�ï���� tlaku �á�Ô�ô���µ�ï�£�²�Ô���Ì�Š�ï�¢�ä�µ�‹�Æ�ô���ž�Ô�è�Š�²�ô�Â�¢���˜�˜�Š���ì�ê�ê���C�W�Š�a [13] 

 
Obr. 9: �=�‹���Ä�Š��Sherbrooke [18] 

 

Sakata-Mirai (Japonsko)  

V roce 2002 byla postaven a v �9�Š�á�Ô�Í�è�Ä�ô���Æ�‹���Ä�Š���—�¢�����á�Ô�ô���µ�ï�·���Ä�Ô�Í���¢�Í�š�Í�·���������ï�ô���¢��

s �ä�Ô���á�¥�ï�·�Ì�� �ï�ê�\�ì�� �Ì�a���W�æ�·�š�Í�����æ�¢���� �ï���Ô�æ�·�� �Ä�Ô�Ì�Ô�ä�Š�� �è �á�ä�Ô�Ì�¥�Í�Æ�µ���Ô�ô�� �����ê�Ä�Ô�ô��v �ä�Ô���Ì�¢���·��

od  550 mm  do 1650 mm. Tlou �ê�ñ�Äa desky mostovky je pouze 50 mm . �W�æ�¢�ž�á�¥�ï�· 

u �ï�£�ï�Ô�� �Æ�‹���Ä�� �Â�¢�� ���Š�Â�µ�ê�ï�¥�Í�Ô�� �ž���¥�Ì�Š�� �¢�
�ï�¢�ä�Í�·�Ì�µ�� �á�æ�¢�ž�á�·�Í�Š�˜�·�Ì�µ�� �Ä�Š�—�¢�Æ���a�� �=�‹���Ä�Š�� �Â�¢��




































































































































