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Application of vibroflotation without backfill in liquefiable silty and fine sand

el el 2 2
YE Guan-bao" °, CHANG Hong-taol' °, XU Chao"', XING Hao-fcng"'
(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory of Geotechnical and

Underground Engineering of Ministry of Education, Tongji University, Shanghai 200092, China)

Abstract: The application of vibroflotation without backfill in the improvement of liquefiable silty and fine sand at a power
plant ground treatment is presented. On the basis of vibroflotation strengthening principle and the rising mode of vibration pore
water pressure, the analytic solution of pore water pressure is deduced from the theoretical formula, and the sand critical
liquefaction condition is presented. In view of the monotonic fluctuation function, the analytic solution is detached as
monotonic function and fluctuation function and solved by the graphical method to get the exact solutions of sand critical
liquefaction time. The paper takes the critical liquefaction time as the time to get the best density of sand and then optimization
design for the vibroflotation load time can be made on the basis of the critical liquefaction time. The underlying mechanism of
pre-vibration effect is also discussed, which is thought to be useful to improve the microstructure of sand. Finally, the suitability
and effectiveness of vibroflotation without backfill on silty and fine sand are dicussed.

Key words: ground treatment; vibroflotation without backfill; critical liquefaction time; pre-vibration effect
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Fig. 1 Critical liquefaction condition for sand
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Table 1 Physical and mechanical properties for soil
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Table 2 Critical liquefaction time for silty sand

H, /m A tls
0.5 182.4 4.453
1.0 91.2 9.166
1.5 60.8 13.878
2.0 45.6 18.590
2.5 36.5 23.565
3.0 304 28.277
3.5 26.1 32.989
4.0 22.8 37.702
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