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Melkbridge M6 - Austria 

 
Project Description: 

 In the framework of an Austrian research project focused to noise emission and 
vibration transmission a work package was related to the global and local vibration 
behavior of railway bridges to study the sound emission radiated by steel 
structures. A detailed monitoring concept was implemented, consisting of ambient 
and forced vibration testing of the global structure, testing of the steel webs and 
measurement of the related noise emission. Using this data, an extensive 
comparison between the noise radiation of steel and concrete bridges was 
performed. 

  

 
Melkbridge M6, Melk, Austria 

 
Quick Facts: 

 • Name and Location: Melkbridge M6, Melk, Lower Austria, Austria 

• Owner: HL AG (Hochleistungsstrecken AG), Austria 

• Structure category: large span composite bridge 

• Spans: 5 span: 53,0 + 53,0 + 79,0 + 53,0 + 36,0 m Total Length 274,00 m 

• Structural system: composite bridge, steel main girder, concrete slab deck 

• Start of SHM: July, 2001 

• Number of measurement points: 40 

• Instrumentation design by: arsenal research, Business Area Transport Route 
Engineering, Vienna, Austria 

 
Description of Structure: 

 The bridge, erected in the year 2000, is an integral part of the track upgrade of 
Austrian Federal Railways. The design and realization of the project was done by 
the Austrian HL AG. The bridge consists of a continuous composite beam with 5 
spans. The total length of the structure is 274,0 m. The deck width is sufficient to
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bear to parallel tracks for the high speed railway traffic. The bridge plan view is 
slightly curved; therefore the bridge must bear high transversal loads. The high 
design speed of the track requires dynamic investigations for the structure. 

 

 
Cross section of the bridge 

 
Purpose of Inspection: 

 Main purpose of the investigation performed in this case was the check and 
further development of the technology to assess the noise emission. Therefore 
the noise emission was measured during a train passage. This measurement was 
compared to the frequency response of the girder webs. From the investigation it 
was shown, that the vibration of the web is mainly responsible for the noise 
emission (sound speaker effect). Moreover an initial dynamic investigation was 
performed to assess the global response of the structure. This measurement 
could serve as base for future implemented monitoring concepts, modal updating 
for damage assessment and localization and for upgrading the noise emission 
from the structure. 

  
Sensor Details*: 

 Type of sensors Number Location 

Acceleration Sensors 8 Aligned on bottom flange and 
girder web of the structure 

Reaction Mass Exciter 1 Close to each pile of the structure 

Load Cell 1 Integral Part of VICTORIA 

PT100 (Temperature) 1 Surface Temperature   
  

Measurement Equipment and Data Management: 
 Type of system Data Management CMS 
 Mobile 

measurement 
system based 
upon Ambient and 
Forced Vibration 
Technology 

 data pre-analysis (natural frequencies) on site in 
order to check the obtained data quality 

 main analysis, graphical presentation and 
documentation in office 

 data transfer by data cables to main station 
 Use of Reaction Mass Exciter VICTORIA in order to 
excite all relevant modes of vibration  
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Data Analysis Procedures: 
 Type of analysis Software Additional features 
 Identification of 

modal parameters 
by System 
Identification, 
Additional Forced 
Vibration Testing 

Stochastic Subspace 
Identification (MACEC) 

 Application of the 
Reaction Mass Exciter 
VICTORIA and additional 
measurement of sound 
emission during train 
passage. 

 

 
Examples of Outcomes: 

 The comparison between ambient and forced vibration testing has shown very 
good correspondence. The frequency of the first vertical mode is f = 1,86 Hz. The 
second vertical mode was identified at f = 3,31 Hz representing typical vibration 
shapes. Due to the curved shape of the structure, all modes have a major 
transversal and torsion component. The analysis of the web elements have 
shown frequencies in the range of 19,27 Hz, 21,91 Hz and 24, 22 Hz. Main 
energy is represented by the first mode of the web. The modes of the web 
elements have been identified by a detailed finite element model. 
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 Response of a web element and first vertical bending mode of the bridge (below) 
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Benefits of using SHM Technologies in the Project: 

 By performing these global and local vibration tests, a initial measurement of the 
structure was established which could be used for further monitoring activities. 
Moreover a finite element model was created which was updated to the 
experimental results. Based upon both data sources (measurement and 
simulation) a reliable monitoring concept could be applied for the structure. 
Moreover it turned out, that the sound emission of steel structures mainly comes 
from the local vibration behavior of the girder webs.  
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