
The paper addresses the modal properties of a wooden floor consisting of a plywood 
board fastened by screws to timber joists. The overall aim of the study has been to examine how 
well finite-element models can be calibrated to match the dynamic properties of a mock-up, 
studied in the laboratory in a scale of 1:2. The paper proposes the use of output-only modal 
analysis, also known as operational modal analysis (OMA), using brushes of various stiffnesses 
to excite the floor. In order to avoid uncertainties related to the supports, free–free boundary 
conditions are considered. This has been modelled experimentally by suspending the test spec-
imens in rubber bands. Modes up to about 500 Hz were extracted, using an array of accelerom-
eters, and the experimental results were then used as a basis for model calibration and model 
validation. Two overall approaches to finite-element modelling of the wooden floor are studied 
in the paper. The first approach employs a solid model with all parts of the structure (plywood 
and joists) modelled as orthotropic, linear elastic materials. The second approach considers a 
structural model with the plywood leaf modelled as a laminate shell using Mindlin thick-plate 
theory and the joists modelled using Timoshenko beam theory. Firstly, the finite-element models 
of each individual component of the floor, i.e. each beam or plate, are updated with the use of 
the measured modal properties. Secondly, in order to validate the finite-element models of the 
assembled floor, their modal properties are compared with the results obtained experimentally. 
In the validation step, no further updating is performed, but various configurations of the con-
nections between the wooden beams and the plywood board are included in the study. An arti-
ficial elastic layer and modelling of the individual lines of screws are introduced within the 
solid model to allow more realistic modelling of the connection. In this context, the kinematic 
constraints enforced within the shell–beam model are discussed. 
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