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Model tests on influence of vertical geosynthetic-encasement on
performance of stone columns

ZHAO Ming-hua, GU Mei-xiang, ZHANG Ling, LIU Meng

(Institute of Geotechnical Engineering, Hunan University, Changsha 410082, China)
Abstract: Wrapping the individual stone columns with vertical geosynthetics can effectively improve the load performance of
stone columns and control the settlement of composite foundation. The quantitative improvement of loading capacity of
geosynthetic-encased stone columns is investigated through two series of laboratory model tests conducted on stone columns
installed in soft soils in a large scale testing tank. Bugling failure models and reinforcement mechanism are discussed, and the
stress-strain characteristics of vertical encasement are analyzed. The results from the loading tests indicate significant
improvement in loading capacity of the stone columns due to vertical encasement. The biggest bugling deformation occurs just
below the encasement, and the bugling model involves the interaction between the stone column, vertical

geosynthetic-encasement and surrounding soils. The column-soil stress ratio of composite foundation for the encased stone

columns is much higher than that for the ordinary stone columns. The vertical geosynthetics greatly improve the stiffness of

stone columns and help to transfer the upper load to the bottom layer of soils.
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Table 1 Physical parameters of soft soils
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Fig. 5 Strain gauges and geogrid encasement
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Fig. 6 Testing procedures of stone column foundation
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Fig. 8 p —s curves of loading tests on composite stone columns
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Fig. 9 Bulging deformation of an ordinary single stone column
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Fig. 10 Bulging deformation of an encased single stone column
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Fig. 12 Bulging deformation of encased stone column foundation
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Fig. 13 Pile-soil stress ratio of composite foundation
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Fig. 14 Hoop strain of geogrid encasement
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Fig. 15 Radical stress resulted from encasement
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