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ABSTRACT 

A brick arch was loaded under laboratory conditions with three successive loading steps. No cracks 
were observed but reduction of natural frequencies and stiffness of the arch was experimentally 
documented. The stiffness was evaluated from non-destructive test using impact hammer and only two 
accelerometers. The proposed identification technique based of known experimental modal analysis 
theory is tailored to stiffness evaluation of masonry vaults. The results and the applied method are 
extensively discussed.  

The proposed experimental procedure uses therefore the measured driving point frequency response 
functions (FRF) for the evaluation of the condition of the investigated brick arch only. It does not 
extract the modal properties but instead estimates the static flexibility from the FRFs directly. The 
flexibility increases with applied static load as the measured response to the hammer impact confirmed.  

The experimental site is on the Figure 1. The radius of the arch was 1.625 m, its span was 3m and the 
width 0.75m Accelerations were measured with the transducers SKF CMSS 793L in two rows of 
measured points perpendicularly to the surface in equal distances of approximately 255 mm. The 
impact hammer Brüel&Kjaer was used to hit the surface of the arch between the measured points with 
the peak force of approximately 400 N. 

 

Figure 1: Experimental site 

The completed experiments showed that the dynamic properties of tested masonry arch are sensitive 
to the applied static load. The estimated flexibilities and the drop of natural frequencies indicate a 
gradual loss of arch stiffness due to the static loading that was not confirmed by the static deformations. 
The possible explanation might be that the behaviour of the arch at very low levels (vibrations induced 
by the impact hammer) is influenced by micro cracking and is therefore of another character than the 
static behaviour under substantial static load.  

The tested arch was a bare structure without infill and applied static loads, which makes the dynamic 
testing easier. However, further application of the proposed procedure to test its applicability to the 
condition assessment of ageing masonry structures seems to be reasonable. 
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