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BACKGROUND

Vibrations in buildings have become a more
important factor to consider when construc-
ting buildings with new techniques, less ma-
terial and in a denser urban environment. But
wooden buildings are met with resistance in
the industry as there are still knowledge gaps
about their functions, such as in regards to rail-
way-induced vibrations. In order to investigate
the effects of vibrations on buildings there is
a need for detailed computer models. These
models are often very demanding in terms of
time and computational requirements, which
leads to them often not being used in early
stages of a building project. Then, when the
choice between wooden buildings and con-
crete buildings is made it can become easy to
choose the material with the largest know-
ledge base, especially for buildings in vibration
exposed situations. With more comprehensive
knowledge of how wooden buildings and
concrete buildings behave dynamically in rela-
tion to each other, the materials can compete
on equal terms.

AlIM

The aim with this master's dissertation is to
improve the knowledge about the dynamic
behavior of wooden buildings exposed to
railway-induced vibrations. This will be accom-
plished by answering the following questions:

e Which frequencies result in the largest vibra-

tion response in lightweight wooden buildings
and in concrete buildings?

e Where in a simplified example building is the
vibrational response the largest, and does this
vary with different frequencies?

e How do wooden buildings perform com-
pared to equivalent concrete buildings when
exposed to railway-induced vibrations, accor-
ding to commonly used evaluation methods?

e \What variables in a simplified example buil-
ding can be varied in order to reduce the
vibration response when exposed to railway-
induced vibrations?

e Are wooden buildings and concrete buil-
dings sensitive to different train speeds?

The work is limited to examining comfort vi-
brations in buildings and train speeds below
the critical speed of wave propagation in soil.

METHOD

A newly developed semi-analytical soil simu-
lation model will be used to simulate railway
vibrations and their transmission through soil
and into buildings. A wooden building and a
concrete building will be compared when expo-
sed to a stationary periodic load and a realistic
moving train load. For each load case a para-
meter study will be conducted by varying di-
mensions, building placement and train speed.
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