2101499 Civil Engineering Project

=y =
Un19fn®EI 2560

Train-Track-Soil dynamic interaction analysis
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Abstract

In the near future, Thailand will have several high-speed rail
lines to support transportation, tourism, and economic growth. In
order to maximize the benefits of this rail infrastructure, it is
important to have knowledge about installation, maintenance,
and potential issues that may arise. In this senior project, the
focus is on studying the problem of vibration that occurs in the
ground layer and investigating ways to reduce this vibration
caused by the ballasted track structure. This is accomplished by
installing Under Sleeper Pads (USPs) and Under Ballast Mats
(UBMs).

The project includes a 3D simulation model created using
the finite element method and perfectly matched layer on the LS-
DYNA program, which demonstrates the mechanical behavior of
the rail structure and ground. The study considers the use of
USPs and UBMs for different speeds corresponding to the high-
speed rail lines that will be implemented in the future.

The research findings indicate that the speed of a train
affects the nonlinear relationship between the dynamic response
of the structure and the surrounding soil. With the exception of
soft USPs, which are less effective in reducing rail degradation at
high speeds, the installation of stiff USPs can effectively reduce
rail degradation and ground vibration. The results of this study
provide a better understanding of the behavior of USPs in

reducing rail degradation and ground vibration. The installation of



USPs and UBMs can be applied to high-speed railway structures
that will be built in Thailand in the future.
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lag M = mass matrix of the system a13197 3 AUAFNUAVDITUA

K = stiffness matrix of the system
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3.2 mIsusciauifaGw (Ground Vibration)
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