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Laboratory experiment study on response
of vibroflotation compaction of coral sand

ZHAO Jin-giao"2, DING Xuan-ming"2, LIU Han-long"2, OU Qiang2, JIANG Chun-yong':2
(1. School of Civil Engineering, Chongqing University, Chongqing 400045, China;
2. Key Laboratory of New Technology for Construction of Cities in Mountain Area, Chongqing University, Chongqing 400045, China)

Abstract: The treatment of the hydraulic fill coral sand ground starts to attracted a lot of attentions with the development of marine
island reef engineering. By using self-developed laboratory vibroflotation instruments, vibroflotation tests on of saturated coral sands
ground are conducted to analyze dynamic response regularity during vibro-compaction, such as dynamic pore water pressure and
horizontal earth pressure. The characteristics of settlement and relative density are also investigated. The results indicate that loose
coral sands can be improved to medium density after two times of double-point vibro-compaction; meanwhile, the most obvious
effect to relative density appears at the point where vibrator works, and the middle or deeper areas are better improved than the
surface areas. The maximal excess pore water pressure appears at the stage of vibrator penetration. The excess pore water pressure
starts to attenuate at the beginning of vibration retention. A significant descend of excess pore water pressure happens when vibrator
starts to lift. The peak excess pore water pressure of the second penetration is obviously smaller than that of first penetration. The
excess pore water pressure ratio contours exhibits parallel distribution during vibro-compaction. The shallow horizontal earth
pressure of coral sands shows an increase with both penetration and extraction of vibrator, while the deep horizontal earth pressure
presents a decrease.

Keywords: vibroflotation; laboratory experiment; coral sand; relative density; pore water pressure; horizontal earth pressure
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Table 1 Basic physical parameters of coral sands

SRR A RN KT g D BE Dy
dso/mm FHC, HEG ~ /(g-em?) /(g * cm?)
0454 2.02 2.81 1.582 1.279
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Fig.2 Grain-size distribution curves of coral sands
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Table 2 Parameters of initial model ground

RATEEp  HXEHLE D, HEy FEEy
/(g cm®) /% / (kN » m?) / (kN » m™)
1.366 4 289 17.01 7.01
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Fig.9 Contour plots of the predicted distribution of the
excess pore pressure ratio
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Fig.10 Time history curves of the horizontal earth pressure for coral sand
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