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Study of post-treated void ratio of saturated silt subgrade treated with
vibroflotation
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ZHOU Yuan-qiang, XU Qiang", SHEN Jin-ru
(1. Jiangsu Province Electric Power Design Institute, Nanjing 211102, China;
2. Sugian Power Supply Company, Jiangsu Electric Power Company, Sugian, Jiangsu 223800, China )

Abstract: Void ratio is one of the most important evaluation indicator of the silt compactness; the study shows that there are certain
corresponding relations between liquefaction indexes and void ratio of saturated silt subgrade treated with vibroflotation; when the
post-treated void ratio drops to bellow 0.75, the liquefaction of saturated silt subgrade could be eliminated. Based on the testing result
and three-phase composition analysis of soil before and after the vibroflotation, the vibration effectiveness and compaction
effectiveness of vibro replacement stone column are quantified; and the estimate method of post-treated void ratio is also derived.
Compared with measured values, the estimate values calculated through the estimate method have errors within + 1.5%. Meanwhile,
the estimate method of post-treated void ratio are used to rapidly approach the optimal combination of pile spacing and pile diameter,
so as to provide a reliable basis for saving the cost and speeding up the progress of pile testing.
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Table 1 Main physical parameters of soil layers

g TR e s, A
w%  AKN/m’) HE G
© 259 182 0.910 0.476 2.76
® 290 18.5 0.928 0.481 2.76
® 320 18.2 0.984 0.496 2.74

K2 HFARRE R IREAEA LRE
Table 2 Geologic columnar section and vibro replacement
stone column depth
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Table 3 Construction parameters of vibro replacement stone column
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Table 4 Measured values of test area before and after the
construction of vibroflotation
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Fig. 1 Curves of post-treated void ratio vs.
pile spacing
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Fig. 2 Relations between converted post-treated void ratio
and liquefaction index
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Table 5 Converted post-treated void ratio and
liquefaction index
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Fig. 3 Three-phase composition sketch of soil before and
after the construction of vibroflotation
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Table 6 Measured and calculated values of post-treated
void ratio e' of soil between piles in zone II
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Table 7 Measured and calculated values of post-treated
void ratio e’ of soil between piles in zone 1 and III
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Table 8 Calculated values of pile soil post-treated
e’ of a variety combination pile spacing
and pile diameter ’
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Fig.8 Post-treated void ratio ¢’ of a variety combination
pile spacing and pile diameter
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