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A STUDY OF THE FATIGUE STRESS OF CONCRETE BRIDGES 
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MODAL DATA 
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URČENÉHO POMOCÍ PŘÍMÉHO POUŽITÍ EXPERIMENTÁLNÍCH 

MODÁLNÍCH DAT 
 

Michal Polák 1 
 

Main results of a theoretical study of fatigue stress of two concrete bridges, which is caused by 
moving load and which is determined by means of direct using of experimental modal data, are 
described in this paper. The experimentally - estimated modal parameters (frequencies, modes of 
natural vibration, corresponding damping values) realise the real immediate state of the observed 
bridge structure and its spatial behaviour. The apposite spatial model of the monitored bridge 
could be created directly from the experimental modal parameters of this bridge (so-called the 
modal model). There is possible to achieve with this model the apposite calculation of a dynamic 
response of an observed structure under a dynamic load. The response of the modal model under 
an influence of the dynamic load can be calculated by the modal decomposition method. It is 
possible to evaluate the response of the modal model on a stress quantity scale. The calculated 
time histories of the stress in given details of a structure can be processed by one of classification 
methods (e.g. the rain flow method). Afterwards it is possible to make the estimation of influence of 
the observed dynamic load on a reduction of the fatigue life of the monitored structure based on 
the obtained results and the Palmgren - Miner hypothesis. 
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Obr. 1 8�	�
<��� �
������ ����� �  ���������� �����(� �� 	����� #*�
�� � ������
 
�����

��	�� ��
 4F �������� 	������ ���� ���������� �
����� ���
����� ������� �����
	 tmi 
(v intervalu od 20 do 60 km/h) - �
	� ���	 ���� $������ �  %����' �
� #--D  ���
��&'

rok 1998 - 	��� ���� ���
�	������  ���
	����&' �
� 5FFF  	��� �
 ���
�	������& - 	����

1.pole (kratšího) – pravý okraj desky. 
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Obr. 2 ?�	
�� ����� ���� ����� �� �����(� �� 	����� �
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��
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������
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�����
 G4 �������� 	�
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����� ������� �����
	���

v intervalu od 40 do 100 km/h.  
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 	 ���(���� ��
	�
�
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���� � 
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	�
�
����

�
���� �
�����* 6
�
 �� ����
	�� �������� � ����� ,5.' �� ����� ���
 ����
���
 �
��� 	

rovinnými modely vozidel a rovinným modálním modelem mostu.  
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���
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normy [9] �� �� �+��� ��
������� ��������� 
�
� �
	�� 
� �+��� �
�(����� 	�����

���������� �
����� ����� ����* O�� ���� �����
������' (� ����
�� �������� ���
����

����������� ������ �
��������
 ����(��� ���
 ���
�
�� �
	�� ���� ������ ����
����

(��
��
	��  ���* 100 let) neohrozí.  
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dopravním proudem. 
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vhodná a zajímavá metoda pro zkoumání problematiky vzájemné interakce dynamického 
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dopravním proudem.  
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