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Application of vacuum preloading combining mixing pile method in
treatment of tram foundation
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Abstract: Due to the green and environmental protection operation mode, the tram is leading the transportation industry into
sustainable development in China. According to the structural characteristics and engineering properties of soft soil foundation
in Nanjing, a vacuum preloading combining mixing pile foundation treatment method is proposed. Based on the monitoring
results of surface settlement, layered settlement, horizontal displacement and pore pressure in construction period and
cumulative settlement in operation period, the improvement effect of the proposed method as analyzed. It is shown that the pore
water pressure gradually decreases with the increase of the depth. The horizontal displacement and layered settlement all
decrease gradually during the process of vacuum. The total surface settlement remains unchanged after vacuum preloading of
the soft soil foundation for 2 months, which means that the consolidation of soft soil is approximately completed. The total
settlement at the surface of the subsoil is approximately 440 mm. The cumulative settlement after construction is 4.2 mm in half
a year and approximately 9.8 mm in 10 years by the predicted method, which satisfies the requirements of the settlement control.
It is concluded that the method of vacuum preloading combining mixing pile can significantly improve the tram soft soil
foundation.
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Table 1 Parameters for soil properties

HKE gt i di ; # S e

JeiEt 19.3 2.73 18.9 0.85 97.0 33.8 19.1 14.7
FIHE+ 25.1 2.72 19.1 0.82 95.0 33.4 18.1 15.4
R+ 33.5 2.73 18.5 1.16 98.0 36.4 21.7 14.7

WAV T LA 41.3 2.72 17.5 1.16 97.0 35.8 224 13.4
TRV TR R L e b 37.0 2.71 17.8 1.07 96.0 33.6 23.0 10.6
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Fig. 1 Section of vacuum preloading combining mixing pile foundation
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Fig. 2 Layout of mixing pile and plastic drainage plate

HFHALE

B3 EXHEELILIE

Fig. 3 Construction technology for method of vacuum preloading
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Fig. 4 Relationship between time and surface settlement
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Fig. 5 Distribution of layered settlements of soft soil foundation at

different depths
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Fig. 6 Distribution of horizontal displacements of soft soil
foundation at different depths
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Fig. 7 Distribution of pore pressures of soft soil foundation at
different depths
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