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1 INTRODUCTION 

1.1 EVALUATION OF EXISTING STRUCTURES 

Dynamic live loads in many cases have to be estimated by means of stochastical methods, 
assumptions, data registry of similar cases, etc. In this particular case, knowing that vibration 
problems occur caused by traffic loads on a ramp which is linked to an office building, the load time 
history can be registered. Carrying out dynamical measurements on significant elements of both ramp 
and building, the model´s accuracy can be augmented. Afterwards the saved time history of traffic 
loads is applied on the model. This model is still an idealisation of the real system, because of 
uncertainties, e.g. in mass and stiffness distribution, in material laws or in the geometric assembly. 
But the information found in dynamic testing helps to adjust the model and to minimize uncertainties. 
 
Eigenfrequencies identified as peaks in the Fast-Fourier-Transformation of data registry allow to 
conclude on stiffness and mass relations. With the mass distribution identified "in situ", material or 
geometrical characteristics are determined. 
 
Once the model is adjusted, the efficiency of different solutions to adopt can be easily simulated in 
order to reduce vibration problems in ramp and building and to augment the user comfort. 

1.2 AIM OF THE THESIS 

In this application a steel frame office building with a linked ramp suffers vibration problems which 
disturb its serviceability. With the aim to simulate the vibration, a series of dynamic measurements on 
all structural members is carried out, so that simulated movements can be verified in situ. 
 
The building consists of 10 parallel frames, 9 of them are identical, the 10th has a shorter span 
because of the building´s geometry. They are 4 stories high and linked by wide flange profiles. 
 
As the 9 identical frames span over 17,23 metres without intermediate restraints nor braces, the 
Eigenfrequencies are supposed as low, which could lead to resonance problems. 
 
So as a first step the properties of structural members are to verify, in order to adjust a numerical 
model. On this model dynamic loads are applied and one or several problematic vibration modes 
identified. The last step is to purpose some solutions which satisfy environmental needings, 
economical constraints, feasibility and later on serviceability needings of the building. 

1.3 METHODOLOGY 

After a complete inspection of building, environment, constructive details, etc. the structural members 
and the way they are working together are identified and simulated. Generally, when modelling 
existing structures, the variability of characteristics as geometry or materials is wider the older is the 
building. In order to take account of this uncertainties, parameter studies and sensitivity analysis are 
carried out. 
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In situ measurements are realised and analysed, which permits to conclude on  geometrical and 
material characteristics. Traffic loads are investigated and simulated on the model. 


