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Numerical Analysis and Field Measurement Validation of Dynamic

Characteristics of Simply-supported Beam Railway Bridge
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Abstract: A simply-supported beam railway bridge was employed as an example, the vibration
responses of natural vibration frequency and dynamic characteristics were calculated based on
ANSYS. The reliability of the calculated results was validated by the field measured acceleration
response. On the basis, some key factors which influence the dynamic characteristics of bridges,
including bridge span, velocity and train weight were analyzed based on the finite element model.
The dynamic response of the simply supported beam bridge was analyzed based on moving load
model. The results show that the measured natural frequency and acceleration can match well
with the calculated results in general. However, some of the calculated results deviate from the
measured ones due to the interference of external factors. The average acceleration calculated
value by finite element method is larger than measured value, but the difference in amplitude is
small and periodic. Bridge span, velocity and train weight have an influence on dynamic

characteristics, and the bridge deflection increases remarkably with the increasing of these
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factors. With the increase of train speed, the vibration response of simply supported beam bridge

is obvious. The bridge vibration increases significantly with the increase of train speed, when the

train leaves the bridge. The bridge span and train weight have significant influence on the

deflection of bridge midspan, which should be paid more attention to in the design process. The

results can provide references for the vibration performance evaluation of railway bridges.

Key words: railway bridge; simply-supported beam bridge; dynamic characteristics; field meas-

urement; numerical calculation
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Fig. 3 Acceleration Time History Responses and
PSDs in Mid-span
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Fig. 5 Vertical Acceleration Testing Situation
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Fig. 6 Acceleration Time History and PSDs in
Mid-span Under Ambient Excitation
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Fig.7 Acceleration Time History and PSDs in
Mid-span Under Train Loading
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Tab.3 Comparison of Measured Values and Finite Element

Calculation Values of Natural Vibration Frequency
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Fig. 8 Comparison of Displacements in Mid-span of Girder
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