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Consolidation model test of siphon drainage with preloading

CHEN Ke-xing!, LANG Ling-jia!, WANG Xu?, WU Chao-feng!, ZHOU Tian-yi', SUN Hong-yue?"
(1. China Energy Engineering Group Zhejiang Electric Power Design Institute Co., Ltd., Hangzhou 310058, Zhejiang, China;
2. Ocean College, Zhejiang University, Zhoushan 316021, Zhejiang, China)

Abstract: Due to the high compressibility, high water content, low permeability and limited strength in soft soil, drainage
consolidation proves to be a crucial approach for enhancing the strength of foundation in soft soil and diminishing
construction-induced settlement. In contrast to conventional methods, siphons exploit their physical properties to transport
water without requiring power. Utilizing a water collection scheme that employs a network of well pipes using siphon
technology proves to be an effective strategy for overcoming the physical barriers presented by low-permeability soft soil,
allowing water to be transported directly. This work assesses alterations in siphon drainage flow, variations in pore water
pressure induced by drainage in soft soil, and the settlement and deformation characteristics of the soil surface through
siphon-combined preloading model tests. Findings reveal that in model tests conducted under three distinct conditions,
solely siphon drainage, exclusive preloading consolidation, and the combination of siphon drainage with preloading
consolidation, the combination of siphon drainage with preloading consolidation demonstrates the highest soil drainage
flow. Siphon plays a significant role in reducing the groundwater in the soft soil, and it can reduce the water level in the
model box to its base. After 80 days of drainage and consolidation, the settlement value caused by siphon drainage is about
8 mm, the settlement caused by only preloading is 12 mm, and the settlement caused by siphon-combined preloading is
16 mm. Experimental findings substantiate the advantages of the siphon-combined preloading consolidation method.
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Table 1 Model test condition and number
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Fig. 1 Schematic diagram of model structure and layout of

measuring points
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Table 2 Number of piezometric tube and distance from

measuring point to drainage board
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Table 3 Number of surface settlement measuring point and its
distance from drainage board
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Fig. 2 Drainage flow changes over time
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Fig.3 Pore water pressure changes over time in
siphon drainage
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Fig. 4 Pore water pressure changes over time in preloading
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Fig. 5 Pore water pressure changes over time in siphon

drainage combined with preloading
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Fig. 6 Surface settlement changes over time in

siphon drainage
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Fig. 7 Surface settlement changes over time in preloading
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