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Abstract

The main objective of this project is to investigate the effect of material uncertainties on
dynamic response of Segmental Box Girder bridge subjected to rapid passing train. Literature
concerned in dynamic behavior of structures and its effect are described. The technique for
modcling Segmental Box Girder bridge in finite element analysis are described and discussed in
details. A series of finite element method have been carried out using SAP2000 Nonlinear
software. The effect of material uncertainties is investigated by varying the Modulus of elasticity
at 5%, 10% and 15% standard deviation respectively. The results are then compared with the case
of assumed uniform properties which is already checked the model accuracy by using the British
Standard (BS EN 1991).

The results of this study show that the highest response of the bridge, e.g. displacement
and acceleration occurs when the bridge is subjected to the train speed at 174 kph (resonance
speed) due to resonance phenomena. For the train speed at 150 kph and 100 kph, the responses
are about 50% of the 174 kph case. When the effect of material uncertainties is considered, the
results show that the increasing of train speed and material uncertainties, i.e. train speed 150 kph
and the variation of the Modulus of ¢lasticity at 10% and 15%, result in higher variation of bridge
response, From this study, the maximum dynamic factor obtained from displacement response is
1.26. Furthermore the maximum acceleration response is also within the requirement of the
standard.

Theretore, by using the dynamic factor provided by the design code, the effects of

dynamic load and material uncertainties can be covered for designing Segmental Box Girder




bridge used in this study. In addition, the authors would like to suggest the design engineers that
the designed bridge should have the natural frequency close to the mid-range of the requirement

in order to provide more tolerance for the natural frequency when material uncertainties become

significant.
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