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Deformation mechanism of geosynthetic reinforced pile supported embankment

under high-speed train loads
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(1. Civil Engineering Department, Zhejiang A & F University, Hangzhou 311300, China; 2. School of Civil Engineering, Fuzhou

University, Fuzhou 350108, China)
Abstract: The geosynthetic reinforced pile supported embankment is a hew ground treatment technology developed in recent
years. The advantages of this technology include reduction of number of piles, decrease of project costs and increase of
construction speed. Finite element method is used to analyze the deformations in geosynthetic reinforced pile supported
embankments under high-speed train loads. The influences of soft soil deformation modulus, elastic modulus of piles, elastic
modulus of geogrid and the space between piles on the settlement of each part of the embankment and the maximum lateral
displacement of the embankment are investigated. The results show that the four factors have effects on the pile settlement, the
surface settlement of the filling soil, the displacement of the soil between piles and the maximum lateral displacement of the
embankment.
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Fig. 1 Relationship between train vibration force and time
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Fig. 2 Sketch of transverse profile of embankment
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Table 1 Material parameters

" Bk E HE MR E P R H A7 RN K
PR /m JI(N M) IMPa Rty c/kPa wi(® )
w o+ 40.0 17.5 4 0.35 10 20.0 0
PRI 45 18.0 30 0.3 30 0 0
ok 10.0 25 200 0.15 — — —
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Fig. 3 Influence of deformation modulus of soil on surface

settlement of filling soil
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Fig. 4 Influence of deformation modulus of soil on pile settlement
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Fig. 5 Influence of deformation modulus of soil on maximum

lateral displacement of embankment
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Fig. 6 Influence of elastic modulus of pile on surface settlement of

filling soil
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Fig.7 Influence of elastic modulus of pile on pile settlement
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Fig. 8 Influence of elastic modulus of pile on maximum lateral
displacement of embankment
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Fig. 9 Influence of elastic modulus of grid on surface settlement of

filling soil
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Fig. 10 Influence of elastic modulus of grid on pile settlement
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Fig. 11 Influence of elastic modulus of grid on displacement of
soil between piles
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Fig. 12 Influence of elastic modulus of grid on maximum lateral

displacement of embankment
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Fig. 13 Influence of space between piles on surface settlement of
filling soil
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Fig. 14 Influence of space between piles on pile settlement
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Fig. 15 Influence of space between piles on displacement of soil
between piles
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Fig. 16 Influence of space between piles on maximum lateral
displacement of embankment
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