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Modal Characteristics of Bicycle and

Transient Response Analysis for
Running on a Bump Road

Bor-Tsuen Wang®, Yu-Cheng Chen?,

! Professor, Department of Mechanical Engineering,
2 Graduate Student, Department of Mechanical
Engineering, National Pingtung University of

Science and Technology.

ABSTRACT

The proper dynamic model is required for the bicycle
analysis in riding conditions. This work develops a
symmetric dynamic riding model for the simulation of the
bicycle running on a bump road. The assumptions in
modeling are described to show the reasonable approach in
constructing the mathematical model. The finite element
(FE) model base on the bicycle mathematical model can
then be constructed for the use in FE software. First, the
modal analyses on the bicycle considering both the free
boundary and on the ground, respectively, are performed
to obtain and compare their modal characteristics. Second,
the transient response analysis of the bicycle running on
the half-sine bump is also presented to determine the seat
and tire displacement response as well as the frame
structural stresses for different bicycle speeds. Results
show the higher bicycle speed generally results in the

higher response. This work presents the modeling
technique for the bicycle in running condition, in
particular  for the half-sine bump. The modal

characteristics of the bicycle can be well interpreted. The
developed mathematical model and its corresponding FE
model are to be verified by experiments and can then be
further applied to other analysis.
Keywords: vehicle dynamic model,
transient response analysis.

modal analysis,
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