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Abstract: The use of rubber or another elastomer in the foundation structure is an efficient solution to 
reduce vibrations propagating into the building structure through the subsoil. The principle of vibro-base 
isolation consists in inserting an elastic layer between the dual foundation plates. The example of 
reinforced concrete structure of the building is used to show the efficiency of vibro-base isolation. 
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1. Introduction 

The example of a residential building is used to illustrate the use of vibro-base isolation against the 
propagation of vibrations (Makovička & Makovička, 2009)  from the subsoil to the protected building. 
The building has three underground storeys and graduated six (north side) up to ten (south side) 
storeys over the ground. The building is founded on a foundation plate on the level of the 3rd 
underground storey. 3D model was chosen for dynamic analysis (Fig. 1). 

 

 

 

 

 

 

 

 

Fig. 1: Calculation model ... South-West view 

2. Dynamic analysis 

Dynamic excitation due to traffic was introduced to the model at selected points of the structure, in an 
approximately regular grid of points on the level of the foundation plate and at the same moment and 
with the same phase. Part of the measured acceleration record, incorporating the effect of B line metro 
passage in the duration of 1 s, was used for the calculation. The purpose of the analyses was to 
determine the relative response of individual building storeys compared to excitation on the 
foundation base level, at the place of rubber placement. For this reason, the response results were 
normalized. 

The calculation of vibration transfer from the lower to the upper part of the foundation plate of the 
building was done for the model of the structure part laid on the elastic vibroisolation layer, lower 
foundation plate (base concrete), and subsoil layer (slate R3). 
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The interaction at the rubber and reinforced concrete foundation structure interface has an effect 
on vibration transmission to the building structure itself. Characteristics of this interaction depend on 
(a) intensity and frequency composition of dynamic load, (b) properties of the foundation structure and 
subsoil under foundation level, (c) properties of the rubber used, and (d) the upper part of the modelled 
structure of the whole building. Vibrations of the lower foundation plate, due to passing through the 
rubber layer and thanks to interaction at the contact point between individual parts of the foundation 
structure, can be considered to become reduced approximately by 40 to 50% (Makovička & 
Makovička, 2011). Another positive consequence of using the rubber layer consists in changed 
intensities of individual dominant frequencies corresponding to natural frequencies of the system. The 
calculation results show that vibrations at frequencies of the order over 30 Hz become significantly 
filtered off. 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2: Time histories of vertical vibration for selected points of the whole building. 

Comparing the calculated response on the level of the foundation plate (at the place where the 
structure is laid on the rubber and at places where dynamic excitation is introduced) to the response on 
individual higher storeys, this ratio can be used to estimate the magnitude of vibration changes on 
individual storeys.  Thanks to springing of the building structure by the inserted rubber layer, the 
frequency signal of the response would be redistributed in the area of low frequencies, approximately 
on the level between 1 Hz to 15 Hz, 20 Hz at the maximum (Fig. 2). 

3. Conclusion 

The aim of this paper is to assess the effect of building vibroisolation on the transfer of vibrations due 
to traffic from the subsoil environment. Maximum measured intensities of vibrations at the 
construction site were used as non-periodic load of the building by technical seismicity caused by 
traffic effects. Based on calculation of static and dynamic response of the building, optimum 
distribution of the rubber in the foundation structure was designed. Furthermore, the calculation was 
used to predict floor vibration on individual storeys, and time courses of vibration at selected points 
were determined. 

Acknowledgement 

This research was supported as a part of the research projects in GAČR P105/11/1580 for which the 
authors would like to thank the Agency.  

References 

Makovička, D. & Makovička, D., Jr. (2009) Response analysis and vibroinsulation of buildings subject to 
technical seismicity, in: Earthquake Resistant Engineering Structures VII, WIT Press, Southampton, UK, pp. 
197-205. 

Makovička, D. & Makovička, D. (2011, b) Springing of building structure in order to eliminate traffic vibrations, 
in: EURODYN 2011: Proceedings of the 8th International Conference on Structural Dynamics, Leuven, pp. 
922-927 
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