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Consolidation research of vertical drains foundation considering the variation
of permeability coefficient of cemented soil around the well

ZHANG Chenhao"?, DENG Yuebao'?, ZHOU Liangfeng"*
( 1.Collaborative Innovation Center of Coastal Urban Rail Transit, Ningbo University, Ningbo 315211, China;
2.Ningbo Key Laboratory of Energy Geostructure, Ningbo University, Ningbo 315211, China )

Abstract: The influence of cement soil permeability characteristics on the drainage consolidation effect of
implanted drainage piles in coastal soft soil areas is significant. Firstly, a hydraulic soil pumping and drainage
consolidation test was carried out to study the nature of the hydraulic soil permeability coefficient with time.
Then the hydraulic soil was assumed to be the coated area of the vertical drain foundation, and the consolidation
equation with exponential decay of the permeability coefficient in the coated area with time was established to
obtain the analytical solution of vertical drains consolidation under negative vacuum pressure. On this basis, the
effects of the cementing influence factor 6, the diameter length 7, of the smear zone and the initial permeability
coefficient ks, of the smear zone on the consolidation properties of the soft ground foundation were analyzed.
The results show that the cementation effect on consolidation rate is significant, and the permeability of the
cement plays a controlling role in the consolidation effect of the soil around the pile; as 6 becomes larger, the
consolidation effect of the soil on the pile side gradually decreases; the smaller the diameter length r¢ of the
smear zone and the larger the initial permeability coefficient kg, the faster the consolidation rate of the soil
around the pile.

Key words: permeability coefficient; cement soil; smear zone; consolidation; excess pore water pressure
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