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Wave Propagation on a High-speed Railway Embankment
Using a Pile-slab Structure
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11 Wha Lee - Sung Jin Lee - Su Hyung Lee - Kang Myung Lee

Abstract The suppression of residual settlement is required on earthwork sections as concrete track is introduced. Use of
pile-slab structure is one of the settlement restraining methods applied on soft ground. The slab distributes the upper
embankment load and piles transfer the load from the slab to the stiff ground. While this method is very effective in terms
of load transfer, it has not yet been established for dealing with the vibration transfer effects and interaction characteristics
between a structure and the ground. It is possible that vibration caused by a moving train load is propagated in the upper
embankment, because the slab acts as a reflection layer and waves are multi-reflected. In this present paper, wave propaga-
tion generated by a moving train load is evaluated in the time and frequency domains to consider a roadbed structure using
an artificial impact load and field measured train load. The results confirmed the wave reflection effect on the pile-slab
structure, it the embankment height is sufficient, vibration propagation can be stably restrained, whereas if the height is not
sufficient, the vibration amplitude is increased.

Keywords : Pile-slab structure, Embankment, Wave propagation, Concrete track, Reflection
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Table 1 Analysis parameters

Elastic Density | Poisson .
modulus (ke/n) ratio Height (m)
(MPa)
Rail 21,000 1,700 0.333 0.2
TCL 24,500 2,450 0.21 0.3
HSB 23,500 2,350 0.21 0.3
Embankment 60 1,900 0.33 2,4,6,8
Pile 35,000 2,740 0.21 12.0
Slab 23,025 2,450 0.21 0.8
Soft soil 20 1,900 0.33 5,10,15,20
Rock 1,000 2,100 0.21 5
S o
P::eigg;:g 100KN/(m/sec)
Soil damping . .
coefficient a=0.1, £=0.0005 (Rayleigh damping)
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