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Experimental study on consolidation and settlement characteristics of
fine-grained gassy soil

YE Zhen-bo, LI Jie-ru,YE Qi-yang, CHEN Xiao-xuan, ZHOU Wu-tong
(Department of Architecture and Civil Engineering, Zhejiang University, Hangzhou 310058, Zhejiang, China)

Abstract: Gases in marine sediments usually exist in the form of closed and discrete large bubbles. It is different from
small air bubbles in pore water or small air bubbles attached to the soil skeleton. The presence of large air bubbles pushes
the soil particles and significantly changes the skeleton structure of soil. Therefore, it is necessary to fully consider the
influence of the presence of large air bubbles on the consolidation and settlement characteristics of soil. In this work, a
series of one-dimensional consolidation experiments under instantaneous loading were carried out on the remodeled aerated
Malaysian kaolin silt. The responses of fine-grained gassy soil (FGS) under transient loads are obtained. And the one-
dimensional consolidation characteristics, pore pressure dissipation and settlement development laws of FGS were
determined. The results show that: (1) With the increase of external loading, the instantaneous settlement and instantaneous
pore pressure response of the samples gradually decrease. With the increase of the initial pore water pressure, the transient
subsidence response decreases and the transient pore pressure response increases. Under the same external loading, with
the decrease of saturation, the instantaneous settlement has an increasing trend, and the instantaneous pore pressure response
has a decreasing trend. (2) The final settlement of FGS is greater than the saturated soil. When the saturation is similar, as
the initial pore water pressure decreases, the final settlement of FGS increases. The dissipation time of pore pressure of
FGS is faster than the saturated soil. (3) As the external loading increases, the void ratio of FGS decreases gradually. For
samples with different initial back pressures and different initial saturations, the compression curves of total void ratio are
not the same. When only the void ratio of the saturated matrix is considered, the compressive curves of the samples are
almost the same.

Key words: fine-grained gassy soil (FGS); advanced consolidation instrument; variable back pressure; consolidation

characteristics; settlement characteristics
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