
 

 

 

 

 

 

 

For the firm Ingenieurgruppe Bauen, headquartered in Mannheim, Germany, we have integrated two standard 

elements (measurement devices and evaluation software) into an overall solution to achieve the goal of auto-

mated vibration analysis in buildings and structures. 

We were able to provide the solution quickly and inexpensively using our in-house software framework. 

 

 

 

 

 

 

 

How can one know how buildings 

& structural cracks will react to 

vibrations?  
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How did we proceed to fulfill the request? 

The implementation included the following steps: 

1. Qualification of the assignment 

2. Design of the overall solution 

3. Selection of software and measurement system 

4. Development of customer-specific software 

5. Integration of the overall solution 

 

This application note provides some of the details about how we accomplished some of these steps. For further 

information, our experts will gladly answer any questions you may have. Please see the contact information on 

the last page. 

 

Background 

Ingenieurgruppe Bauen, headquartered in Mannheim, Germany specializes in construction planning tasks in-

volving above ground, underground and hydraulic structural engineering, as well as conducting dynamic exam-

inations of these structures. They have been using measurement systems from imc since 1998. 

 

Why are dynamic tests carried out? They are carried out because structures can vibrate due to various influ-

ences. On bridges and ceiling structures, these vibrations can be triggered by people, cars or machinery. Bel-

fries, however, are exposed to strong dynamic loads coming from ringing bells and high or maintained winds. 

 

 

Bell positioned in belfry 

 

Thus, for a realistic detection of vibrations and calculating structural vulnerability, vibration measurements are 

essential (e.g., before installing a new bell in a belfry). Important results of these measurements yield not only 

the natural frequencies and vibrational amplitude pertaining to the structure, but also the behavior of existing 

cracks. Based on the test results, it is possible to make conclusions as to the stability of the structure. Any nec-

essary restorations or modifications can then be designed and incorporated into the structure. 

 

 

 

 

 



 

Qualification and conception 

Exact analysis of the task led us to the conclusion that controlling the unbalance exciter, as well as acquisition 

and evaluation of measurement data could all be carried out using standard devices and software from imc. 

However, the operation and the desired level of automation and visualization of the measurement results re-

quired custom software integration to provide the total solution. 

For control and measurement, a standard imc measurement system was chosen, which has an integrated digi-

tal signal processor (DSP).  

 

Customized software 

 

Software graphical user interface 

 

We developed the solution using our own software framework. This allowed us to develop the software quickly 

and inexpensively. 

The testing software has its own user interface, allowing users to enter test information, select measurement 

signals and define the test sequence. 

The software controls the unbalance exciter, takes over the complete testing sequence and allows for a com-

pletely automated vibration analysis via integration/connection to the standard analysis software. In addition, 

the data can be visualized within the software. 

 

 

 

 



Test sequence 

With the aid of an unbalance exciter, the entire structure can be excited to a defined frequency. Highly sensi-

tive vibration sensors then detect system responses of the examined structure in three axes. In addition to 

vibration signals, measurement signals from structural cracks (displacement) and from the bell (angular posi-

tion) can be detected. 

 

 

Image of the unbalance exciter 

 

Data acquisition and control of the unbalance exciter are accomplished by the imc measurement device. The 

test sequence is executed by the DSP (Digital Signal Processor) within the device. Entering of structure infor-

mation, selecting the measurement signals, defining the test sequence and online data visualization are taken 

care of using the customer-specific software and the measurement results are analyzed using the linked, imc 

standard-analysis software. 

 

Conclusion 

By integrating standard elements based on our own software framework, a complete solution for structural 

vibration analysis could be created quickly, efficiently and inexpensively. 

 

 

 

 

 

 

 



Implementation 

Acquired values 

• Vibration signals 

• Measurement signals from structural cracks (displacement) 

• Measurement signals from the bell (angular) 

Technical details 

Measurement system:  

• Modular imc measurement system with integrated DSP (Digital Signal Processor) 

• Vibration sensors 

Software: 

• Software solution based on the software framework T@Works  

• Integrated/connected analysis software imc FAMOS 

Software properties 

• GUI for entering structure and test information, selecting the measurement signals, defining the test se-

quence and data visualization 

• Control of the unbalance exciter, execution of test sequence and automated vibration analysis 
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Additional information:  

imc Test & Measurement GmbH 

Voltastr. 5 

13355 Berlin, Germany 

Telephone: +49 (0)30-46 7090-0 

Fax:  +49 (0)30-46 31 576 

E-mail:  hotline@imc-tm.de 

Internet: http://www.imc-tm.com

imc Test & Measurement GmbH is a manufacturer 

and solution provider of productive test and meas-

urement systems. imc implements metrological 

solutions for research, development, service and 

production. imc has particular expertise in the 

design and production of turnkey electric motor 

test benches. Precisely outfitted sensor and telem-

etry systems complement our customer applica-

tions. 

Our customers from the fields of automotive engi-

neering, mechanical engineering, railway, aero-

space and energy use imc measurement devices, 

software solutions and test stands to validate pro-

totypes, optimize products, monitor processes and 

gain insights from measurement data. As a solution 

provider, imc offers their customers an attractive 

and comprehensive range of services. These in-

clude project consulting, contracted measure-

ments, data evaluation, specialist deployment, 

customer-specific software development and sys-

tem integration. imc consistently pursues its claim 

of providing services for “productive testing”. 

If you would like to find out more specific infor-

mation about imc products or services in your 

particular location, or if you are interested in be-

coming an imc distributor yourself, please go to 

our website where you will find both a world-wide 

distributor list and more details about becoming an 

imc distributor yourself: 

http://www.imc-tm.com/our-partners/

 

Terms of use: 

This document is copyrighted. All rights are reserved. Without permission, the document may not be edited, modified or 
altered in any way. Publishing and reproducing this document is expressly permitted. If published, we ask that the name of 
the company and a link to the homepage www.imc-tm.com are included. Despite careful preparation of the content, this 
document may contain errors. Should you notice any incorrect information, we kindly ask that you please inform us at 
marketing@imc-tm.de. Liability for the accuracy of the information is excluded. 


