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Centrifugal model tests on composite foundation reinforced by geosynthetic-
encased stone columns under embankment loads
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Abstract: The centrifugal model tests are performed on embankments on composite foundation reinforced by two groups of
geosynthetic-encased stone columns (GECs) with different stiffnesses and by a group of ordinary stone columns (OSCs) as a
comparison test. The behavior and stability of GECs under actual stress conditions are studied. The results show that an
increase in geosynthetic stiffness leads to a little decrease in the excess pore water pressure, apparent decrease in the settlements
at the top of the columns and the soils, whereas apparent increase in the differential settlement. The stress concentration ratio
increases with an increase in the geosynthetic stiffness, but the rate of increase decreases gradually. When the geosynthetic
stiffness is low or embankment load is large, GECs can bend significantly so as to incur apparent settlement, while OSCs are
apt to bulge to incur larger settlement. However, there is no tendency of shear sliding in the soils treated by GECs and OSCs.
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Fig. 1 Model sizes and arrangement of instruments
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Fig. 2 Small-scale static cone penetration tests
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Fig. 3 Composite foundation after installation of columns
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Fig. 4 Curves of excess pore water pressure and time
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Fig. 5 Sketches of embankment deformation
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Fig. 6 Settlements at top of columns and soils
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Table 1 Settlements at top of columns and soils
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Fig. 7 Stresses at top of columns and soils
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Fig. 8 Settlements at top of columns and soils at 50g
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Fig. 9 Curves of stress concentration ratio time
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