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BACKGROUND

When traffic-induced vibrations are ana-
lyzed using the FE software Abaqus with
the purpose of determining its effects on
a structure, a large soil domain needs to
be modelled in order to properly capture
the nature of the vibrations that reach the
structure. This results in large FE models
that are time consuming for the software to
analyze. With the purpose of computatio-
nal efficiency, models could be created with
different sized soil domains and elements in
relation to the frequency range that is to be
studied, thus creating optimized models. As
a finite soil domain is used, an important
aspect of the modelling is non-reflective
boundaries.

AIM

The aim is to develop a program using Py-
thon that will generate ready-to-use opti-
mized Abaqus models for the analyzation
of traffic-induced vibrations on a structure.
The following objectives will be investiga-
ted:

e What vibrational phenomenon arise
when a finite soil domain is modelled
using a FE software?

e How can these phenomena be mana-
ged so that the vibrations behave as
they would in an infinite soil domain, i.e.
where the soil is represented by a semi-
infinite sphere?

e Which conditions are relevant for the
modelling, for example soil materials,
frequency ranges?

e How much time can be saved in Aba-
qusanalysis through the use of optimized
models?

METHOD

Python will be used to create input files
for Abaqus as well as a user interface from
which the user can specify the conditions
of the analysis. The soil domain as well as
the element sizes of the model will be de-
termined by the frequency. Other areas of
interests will be modeling of soil stratifica-
tion and potentially adjusting mesh sizes by
proximity to the structure and creating tie
constraints to the structure.
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