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Shinkansen embankments supporting the low maintenance track requires high performance with respect to
settlement. High-quality embankment materials are required as fill materials for Shinkansen embankments, and it
would be effective from both environmental and economic perspectives if construction generated soil, which is
normally not applicable, could be applied to high-standard embankments.

A pile slab embankment has been proposed in which soil improvement piles are driven into a reinforced
embankment using poor-quality embankment material with geotextile laid down, and the concrete roadbed is
supported in conjunction with geotextile gabions installed at the top of the piles.

For pile slab embankments, the seismic resistance of pile slab embankments has been confirmed mainly by
1/10-scale shaking table tests. The geotextile gabions are 1.2 m long by 1.2 m wide and 0.15 m high. They are
designed to suppress the settlement of the concrete roadbed due to the extraction of the crushed stone layer above
the pile head during a level 2 earthquake. Dynamic vertical vibration tests have been conducted on geotextile
gabions to confirm their effectiveness for train running safety. But their deformation characteristics when subjected
to large horizontal forces, such as a Level 2 earthquake, have not been confirmed. The purpose of this study is to
clarify the horizontal resistance characteristics of geotextile gabions in the pile slab embankment during a Level 2
earthquake, and to establish the scope of application of pile slab embankments based on the verification of the
dynamic behavior of full-scale pile slab embankments.

First, cyclic horizontal load tests were conducted on a full-scale a geotextile gabion model constructed using reall
materials. The test conditions were as follows: fixed and unfixed bottom surface of the gabion using a geotextile. The
test results with the bottom of the geotextile gabion fixed showed that the deformation of the geotextile gabion was
as small as 1.3 mm for a horizontal load equivalent to a Level 2 earthquake (kh = 0.9). The test results with the
bottom of the geotextile gabion unfastened showed that the geotextile gabion slid on the pile head, but the|
displacement was 51.0 mm (y=0.34) at the horizontal equivalent of the L2 earthquake. This result was less than 100
mm of allowable horizontal displacement. No rupture of the geotextile or dislodging of crushed stone was observed,
after the test, confirming that the gabion deformation was retained. The geotextile gabions showed similar trends to|
the G/GO-y results from a cyclic triaxial compression test with a confining pressure of or = 50 kPa on M30, 4
orain-size-adjusted crushed stone used in the crushed stone layer of railroad embankments and showed large
historical damping at shear strains y = 0.002 to 0.01.

Next, to confirm the dynamic characteristics of the geotextile gabion itself, shaking table tests were conducted on a
model of a geotextile gabion with the bottom surface of the gabion fixed. The residual horizontal displacement and|
maximum residual vertical displacement of the geotextile gabion after 900-gal excitation were as small as 1.4 mm

and 2.0 mm, respectively, confirming that the geotextile gabion retained its shape. The shear properties of the

(Fn3C 2,000 FFEE / 23T 800 FEFEFT)
(about 800 words)



B 75 (B 12 %, % 31 5&:BR)
Bz 7 B) (FormatNo.7) #3E

geotextile gabion showed similar trends in the dynamic and static tests. Furthermore, the response acceleration of

the concrete roadbed transmitted from the shaking table through the geotextile gabion was reduced to about 0.8 in|
the acceleration response ratio when the shear stiffness ratio was less than 0.1 after 600 gal of excitation, confirming;
the effectiveness of the geotextile gabion in damping effect.

The dynamic behavior of the full-scale pile slab embankment was analyzed by a two-dimensional dynamic FEM
analysis using FLIP. First, the analytical model of the geotextile gabion, which reflects the test results, was
validated. As a result, it was confirmed that the analytical model of the geotextile gabion could reproduce the same
damping effect as that of the model shaking table test results. Next, a two-dimensional dynamic FEM analysis was
performed on a full-scale pile slab embankment model. From the analysis results, the residual settlement and
residual horizontal displacement of the concrete roadbed supporting the track as railroad embankment supporting]
the Shinkansen were confirmed. The results confirmed that the allowable residual settlement and allowable
horizontal displacement were less than 100 mm in all cases of the 6-meter-high embankment model, the soft ground,
model where the surface layer 2 m is a soft clay soil bed, and the 9-meter-high high embankment model, and that the
pile slab type embankment was applicable.

The behavior of pile slab embankments and issues in the design method obtained from the experimental results are

summarized, and a design flow is proposed to satisfy the required performance as a railroad embankment.
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