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The fundamental period of vibration of buildings is an important parameter for assessing their behavior
during earthquakes. It can be estimated using analytical [1] and empirical [2,3] approaches. In
engineering practice, it is often estimated using simplified period-height relationships (e.g. [4]). The
empirical determination of the fundamental period of buildings is extremely important to validate
existing simplified period-height relationships and to develop new ones. Several parameters, apart from
building height, might also influence the fundamental period of built structures. Currently, however,
there are no empirical period-height relationships that account for building characteristics other than
height (e.g. foundation soil type). In addition, there are very few empirical studies that provide both the
fundamental period of buildings together with their main characteristics.

The FRIBAS database contributes to filling this gap by providing information on the fundamental
period of vibration and characteristics of more than 300 reinforced concrete and masonry buildings.
The studied buildings are located in northeastern Italy and in three towns of southern Italy (Matera,
Potenza and Villa D’Agri, Fig. 1). To the best of our knowledge, FRIBAS is the first database that
collects various building characteristics, including structural and geometric features, such as the age of
construction, the construction material, storey number and other data regarding the such as geometric
features (e.g. shape) and construction details (e.g. roof type, floor types). These characteristics were
inferred from external and sometimes internal building inspections, and combined with information
provided by residents. In addition, FRIBAS includes the fundamental period of buildings and
foundation soil, which were empirically estimated using single station ambient noise measurements.
The database was assembled based on data collected separately in northeastern and southern Italy
(Fig.1) for different building types (including both low to mid-rise historical and modern masonry and
low to high-rise reinforced concrete buildings). The buildings were chosen also based on the possibility
of accessing the interior and performing measurements. The data were harmonized into 37 fields that
allow for a general classification of building and soil parameters.
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Figure 1: Map of the location of buildings where ambient vibration measurements were carried out.

FRIBAS was assembled with the specific goal of analyzing how different building parameters affect
structural behavior (in particular, the fundamental vibration period). The database is available online in
open access mode under the CC 4.0 license available at this link:
https://doi.org/10.5281/zenodo.6505442. The first explorative analysis was focused on the period-
height experimental relationship obtained from the entire dataset. Fig. 2 shows the period-height
relationship obtained for this study in comparison with those developed by other authors and those
prescribed by Eurocode 8. The plot shows that substantial differences between the empirical
relationships and the Eurocode formula exist.
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Kaplan et al. 2021 - 24 Turkish RC-MRF bldgs
Pan et al. 2014 - 116 Singaporean RC-MRF bldgs
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Figure 2: Period-height relationship derived from the FRIBAS database (violet solid line) in comparison with

other relationships from literature and with the EC8 relationships proposed for RC and URM buildings.

FRIBAS also supports the definition of different period-height relationships based on construction
material and soil types. Period-height relationships were developed for RC and URM buildings on rigid
and soft soil, respectively [5]. Rigid and soft soils were defined using a simplified classification based
on the geological map available for each town: outcropping bedrock and clean coarse gravels of
northeastern Italy were classified as rigid soils, while all the other sediments were considered as soft
soils. The results show that for the analyzed URM buildings the fundamental period differs by about
20% between buildings located on rigid respect to those on soft soil. The difference is smaller (11%),
but still not negligible for RC buildings.
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Results of the analysis highlight that soil type should be accounted for when developing simplified
period-height relationships. In addition, they point out the need for characterizing the dynamic behavior
of different building typologies, in particular to account for the variability of masonry building types.
Empirical period-height relationships developed for specific building typologies and soil types can
potentially improve damage assessment strategies and provide more realistic results. The fundamental
period is, in fact, a crucial parameter for evaluating the expected impacts of seismic events For example,
[6] apply a simplified approach to estimate the expected damage on selected building typologies. The
method uses the fundamental period obtained from experimental period-height relationships for
buildings of different construction materials and located on different soil types ([5],[7]). In addition,
soil-building resonance phenomena can be identified based on experimental measurements of
fundamental frequency on buildings and foundation soils (Gallipoli et al., 2020). Damage assessment
methods can therefore benefit from datasets such as FRIBAS, which provides useful data for the
development of new period-height relationships.
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