
Finite element models

Initial FE-model (design phase)

Before any measurements are done, the vibration serviceability

of the construction can be assessed by creating a finite element

model, based on the architectural plans.

Figure 1: Initial model and boundary conditions.

The steel skeleton (three tube sections and girders) and metal grid of the

initial finite element model (figure 1) are constructed using 2-node Timo-

shenko beam elements. The steel plates are modelled using 4-node plate

elements (Mindlin-Reissner theory) and have a stiff connection to the skele-

ton. The support conditions, constructed with fixed and neoprene bearings

are modelled as indicated on the architectural drawings. All translations

and rotations are prevented at the level of the fixed supports, while only

the vertical and lateral translations are prevented at the level of the neo-

prene bearings. Finally, only the mass of the glass panels are taken into

account. The mass ratio of the steel was calibrated to match the actual

weight of the bridge that was measured in situ.

Calibrated FE-model (post-construction phase)

After the construction was built, the vibration serviceability

can be reassessed based on a finite element model which is

calibrated by adapting model parameters such that an optimal

correspondence is found between the experimentally identified

and calculated modal parameters (with the mass of the tuned

mass damper). For the vibration serviceability after construc-

tion, the measured damping will be taken into account.

Kvert. 8.90 × 107 [N/m]

Klat. 2.17 × 107 [N/m]

Klong. 9.89 × 106 [N/m]

Table 1: Spring stiffness neoprene bearings.

In order to compare the measurements and finite element model,

the dead mass of the non-active TMD was added to the initial
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model, but won’t be taken into account during the vibration ser-

viceability calculations. The neoprene bearings are now modelled as

spring elements with spring translation stiffnesses as updating variables.

The final values are listed in table 1.


