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Abstract

Due to the superior structural capacity, stability, safety, as well as economic
benefits of dab tracks compared to those of traditional rail-ballast counterparts, slab
track systems have become more and more popular in recent railway applications. A
review of the-state-of-the-art procedures in track analysis was first conducted and the
fundamental assumptions and limitations were identified. In particular, the effects
and sensitivity analysis of various design components of slab track systems were
rarely investigated in the existing literature and the gaps between theoretica



closed-form solutions and finite element solutions are unresolved.  Consequently, the
main objective of this study is to investigate their theoretical discrepancies, develop
stress adjustment factors and analysis procedures based on elastic track theory to
account for various practical track conditions more realistically.

The well-known three-dimensional finite element program (ABAQUS) will be
adopted in this study. According to earlier literature, various elements will be
carefully chosen to ssimulate different components of the slab track system, i.e., block
elements, beam elements, and spring elements will be used to model concrete slabs,
rails, and various rail fastenings as well as the subgrade support, respectively. The
entire project consists of two Phases (I and Il) to be completed within two years.
The primary research foci of the Phase | are to investigate the theoretica
discrepancies between available closed-form solutions and finite element solutions as
well as to develop a user-friendly interface program as a pre- and post- processor of
the ABAQUS program for future slab track analysis. The magjor tasks include: (1)
literature review; (2) derivation and validation of closed-form solutions; (3) effects of
various design components; (4) finite element analyses and identification of
theoretical discrepancies; and (5) development of a user-friendly interface program.
With the successful accomplishment of this project, it is expected that the research
findings will be efficiently and widely applied in many more practical railway design
and analysis problems. The ultimate goal of this study is to advance the fundamental
and applied technologies in dlab tracks analysis and design for our country’s
long-term infrastructure development.
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