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The construction of railway embankments on soft
soils presents significant geotechnical challenges,
including an inadequate drainage, low bearing
capacity, high compressibility, and differential
settlement.  Various ground improvement
techniques have been utilized to address these
issues, such as preloading, prefabricated vertical
drains, rigid inclusions (like concrete piles), and
flexible (such as granular columns) inclusions. In
the past two decades, the use of granular columns
considered as a promising approach for improving
the drainage, enhancing load-bearing capacity,
and mitigating a differential settlement. In the
present study, an axisymmetric finite element
model was developed to analyse the load bearing
and settlement behaviour of embankment on the
granular column-reinforced ground where deep
soft Holocene clay deposits are encountered
along the eastern coast of Australia. The stresses
and settlements were computed at the top of the
granular columns and the soft soil to investigate
the load-bearing mechanism of the soft soll
reinforced with the granular columns due to the
overburden stresses imposed from embankment
self-weight and train loading. An equivalent

dynamic loading technique is used to simulate

train passage to investigate the load transfer
mechanism to the granular columns through the
soil arching phenomenon. It was found that the
inclusion of granular columns effectively
mobilized the stresses to the column and reduced
the stress concentration in the soft soil. Further, a
comparison of different arrangements of the
granular columns provides crucial insights to field

practitioners on optimal configurations.



