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Background

Lateral resistance
of ballasted

Damage observed after an earthquake
(Momoya et al. 2013)

Lateral resistance characteristics of ballasted tracks subjected to
earthquakes should be clarified so that appropriate countermeasures
can be implemented.




Nakamura et al. (2014) conducted a series of shaking table tests on
full-scale ballasted tracks. They found that

Shaking table tests on a full-scale ballasted track
(Nakamura et al. 2014)




Railway  tracks at  structure
boundaries have other problems.

Elevated railway bridges subjected to earthquakes
(Takahashi et al., 2008)

In addition to seismic vibration, local differential
displacement or angular folding at structure boundaries
may affect the lateral resistance of ballasted tracks.




Objective

mmp To investigate lateral resistance characteristics of
ballasted tracks subjected to angular folding at
boundaries between structures.

Methodology

- To conduct sleeper pull-out tests on small scale
(1/5 scale) models.

Loading direction

Track panel pull-out test on a 1/5 scale model




As 1t takes large efforts to conduct
full scale tests, small scale (1/5

scale) tests were conducted 1n
this study.

Small scale (1/5 scale) model tests
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Model test method
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Physical modeling of cyclic loading (folding) in model test and
sleeper pull-out tests under opening or closing situation




Single sleeper pull-out test
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Single sleéper pull-out test at 20th opening
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Single sleeper pull-out test results(folding angle: 19/1000)
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Maximum shear strain distribution near the
sleeper end after the 20™ cyclic loading (folding)
from PIV




Ballasts moved away
from the sleeper side.
The fact indicates that
the side resistance
could be reduced.

Sleeper
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Residual displacements in y direction at points A,
B and C near the sleeper side from PIV




Track panel pull-out test

Track panel pull-out tests with 5 sleepers
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Track panel pull-out test results(folding angle: 19/1000)
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Yol

Load cells were
installed on  the
sleepers so that lateral
resistance of each
sleeper could be
measured 1n the track
panel pull-out tests.
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Pull-out direction

Structurle boundary
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The seismic vibration
itself can reduce the
lateral resistance further.

sleeper pull-
out test
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Schematic image of the effect of angular folding on the lateral resistance of railway
ballasted track on an elevated bridge




Conclusions

. Physical modeling methods which simulate angular folding of
ballasted tracks at boundaries between structures were
attempted.

. Folding experience reduced the lateral resistance of ballasted
tracks. With the increase of folding angle, the lateral resistance
reduced.

. The lateral resistance was sharply decreased by the first folding,
but reduced little beyond the first loading when the maximum
folding angle remained constant.

The more away from the structure boundary, reduction of the
lateral resistance became less significant.

. Based on the experimental results, track area affected by the
folding was suggested. Reduction rate of the lateral resistance
by the folding was also proposed.
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