
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 main tube is constructed using 4-node plate elements (Mindlin-

Reissner theory). The properties of these elements correspond to the ar-

chitectural plans. There is a stiff connection between the elements (welded

connection). The cantilever HEM-profiles are modelled by 2-node Timo-

shenko beam elements. The connection between the profiles and the main

tube is enabled by a stiff connection between the upper and lower flange

and the tube. The longitudinal stiffeners between the HEM-profiles and

the upper side of the tube were also modelled as beam elements. The mass

of the wooden finish on top of the bridge, and the railing were taken into

account. Therefore the mass density of the related elements was increased

substantially. The support conditions, constructed with neoprene bearings

are modelled as indicated on the architectural drawings.
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Figure 2: Initial finite element model: (a) main tube, (b) cantilever HEM-profiles

and (c) finished model.

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. For the vibration serviceabil-

ity after construction, the measured damping will be taken into

account.

There is still a noticeable deviation between the initial finite element model

and the identified modes 3, 4 and 5. Modelling the neoprene bearings as

spring elements increases the accuracy of the model. The calibrated values

for the spring stiffness that were determined during the updating process

can be found in table 1.

Spring stiffness [N/m]

Kvert 5.90 × 108

Klat 5.84 × 106

Klong 1.40 × 108

Table 1: Spring stiffness of the calibrated model.


