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Test Study on Vibro Replacement Stone Columns to Improve
Soft Soil Foundation

YU Zhen', ZHANG Yu-cheng?,ZHANG Y u-ping®
(1. School of Civil and Architectural Engineering, Wuhan University, Wuhan, 430072, P. R. China, 2. School of Geography and
Remote Sensing Science, Beijing Normal University, Beijing 100875, P. R. China)

Abstract: This paper presents the systematic experiment investigation for soft soil treatment by vibro
replacement stone columns. The research is based on the foundation treatment of a dam. Then the consolidation
effect of the composite foundation is inspected and analyzed. This includes pile shaft inspection, soil between
piles and pile-soil stress ratio. The following conclusions are drawn according to the results of the dynamic
penetration test, the standard penetration test, the plate load test and the value of the earth pressure cell: the
consolidation effect can reach the expectant intention; the bearing capacity of the composite foundation exceeds
the design requirement; and liquefaction resistance of the foundation is improved after vibrofloatation
compaction. The composite foundation can significantly reduce the ground settlement, accelerate the
consolidation rate, and effectively drain water from soft foundation. In addition, it is also indicated that the
curve form of the pile-soil stress ratio is a top-protruding parabola with values of approximately 1 ~4. The
additional piles stress markedly declines with depth and reduces to nearly zero at the bottom of the piles. The
effective length of the piles therefore should be noticed in practice. The method is successfully applied to the
large-scale practice of the dam.
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