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TIAN Yi', WU Wen-bing" >, MEI Guo-xiaong" >>, JIANG Guo-sheng', LIANG Rong-zhu"*

(1. Engineering Research Center of Rock-Soil Drilling & Excavation and Protection, Ministry of Education, Faculty of Engineering, China
University of Geosciences, Wuhan 430074, China; 2. Guangxi Key Laboratory of Disaster Prevention and Structural Safety, College of
Civil Engineering and Architecture, Guangxi University, Nanning 530004, China; 3. Key Laboratory of Disaster Prevention and Structural
Safety, Ministry of Education, Guangxi University, Nanning 530004, China)

Abstract: The vacuum preloading is an effective method for the in-situ consolidation of sludge in landfills. Considering its time
effects, the analytical solutions for the consolidation by the vacuum preloading combined with the prefabricated vertical drain
are obtained based on the equivalent elliptical cylinder model. Then, the parameter reflecting the time effects is obtained by
fitting the measured data. The comparative analysis is carried out to validate the rationality and the practicability of the
proposed solutions by comparing the settlement curve calculated from the proposed solutions to the measured one. The analysis
results show that the elliptic cylinder equivalent model is the optimum choice to consider the shape effects of the PVD, and the
calculated results based on the perimeter equivalent models are closer to those based on the elliptic cylinder equivalent model.
The larger parameter o means the vacuum pressure is applied on the soil more quickly, which will lead to a quicker
consolidation process.
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Fig. 1 Distribution pattern of vacuum pressure along PVD
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Fig. 2 Fitting curves of vacuum degree under sealing film
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Fig. 3 Sketch of equivalent model for PVD
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Fig. 4 Sketch of ellipse coordinate
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