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Dynamic Behavior Evaluation of Pile-Supported Slab Track System
by Centrifuge Model Test
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Abstract

Dynamic centrifuge model test was conducted to evaluate the dynamic stability of the pile-supported slab track method
during dynamic railway loading and earthquake loading. The centrifuge tests were carried out for various condition of
embankment height and soft ground depth. Based on test results, we found that the bending moment was increased
with embankment height and decreased with soft ground depth. In addition, it was confirmed that the pile-supported
slab track system could have dynamic stability for short-period seismic loading. However, in case of long-period seismic
loading, such as Hachinohe earthquake, the observed maximum bending moment reached to pile cracking moment at
the return period of 2,400 year earthquake. The criterion of ratio between embankment height and soft ground depth
was suggested for dynamic stability of pile-supported slab track system.
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Fig. 1. Pile-supported slab track system
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Soft ground (H1) Embankment (H2) Rock layer (H3) Total length
Strength of soft ’
ground Prototype Model Prototype Model Prototype Model of pile
(m) (mm) (m) (mm) (m) (mm) L (m)
Soft ground,
T1 N=0~3 13 224 3 51 4.4 75 16
Soft ground,
T2 N=0~3 13 224 6 103 4.4 75 19
Soft ground,
T3 N=0~3 23 396 3 51 4.4 75 26
T4 Soft ground, 23 396 6 103 4.4 75 29
N=2~3
Table 2. Dimensions of prototype pile and model pile
Specification Prototype Model
Outer diameter (m) 1.20 0.02069
Thickness (m) 0.15 0.00135
Geometrical moment of inertia, | (m*) 0.073 3.853x107°
Modulus of elasticity, E (MPa) 41691 70000
Bending rigidity, El (kN—-m?) 3052881 0.269773
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Fig. 2. Pile-supported slab track model (T1)

Table 3. Basic properties of soil materials

Fig. 3. Consolidation load by pneumatic cylinder

Embankment/Support layer Clay
USCS SW MH
Cu 6.29 -
Cc 1.11 -
Plasticity Index (PI) - 25
Liquid Limit (LL) - 76
Plastic Limit (PL) 51
Optimum water content (%) 11 -
Maximum dry unit weight, 7, (t/m% 2.06 -

Table 4. Water content and unit weight measurement results of soft ground

T T2 T3 T4

Water content of clay w (%) 123.6 122.8 123.1 123.1

Water content of after consolidation, w (%) 61 59 63 63
Specific weight of after consolidation, =, (t/m?) - 1.64 1.7 1.71
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