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Abstract; Based on the Lianyungang Refining and Chemical Xuwei Cable Tunnel Project, considering
the unsaturated hard shell layer that occurs during the vacuum preloading process, indoor model tests
were conducted to study the water transport mechanism during the vacuum preloading process, combined
with relevant theories of unsaturated soil. The results showed that the groundwater level continuously de-
creased during the vacuum pumping process, the upper soil became unsaturated, and the pore water
pressure showed negative values; The transport of water in the saturated zone is a process of continuously
merging and converging towards the drainage plate, while the water in the unsaturated zone converges
towards the drainage plate and vaporizes. Under the cycle of water vaporization and increased matric
suction, the pore water pressure further decreases, and the soil can continue to consolidate.
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Tab. 1 Measurement plan for soil column model test
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Tab. 2 Physical properties index of soil
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Fig. 1 Layout of model tests
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Fig. 2 Sealing device diagram at the outlet
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Fig. 3 Time varying curve of groundwater level
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Fig. 4 Time dependent curve of pore water pressure

<

JE B 3 A TR, FL B K R g 78 1k e B it A R
JESE IR AR b2 08I, FLH I HOSCRFE AR, 115
AR B 5 ) s Y SRR KA ) T % 3 LR TR
JSE SN AT SR 0, KT i) S B SN B i M b
FOHEAK A 1) T i, SR 1) DU J] AR A3

2.3 KPIEHHIE
AT 0.1 m b AARRFR 5 K R 5 3
WS B KRR 2R aniEl 5 B

55

AR IKE %
& + N
=) n S

(%]
wn

(%]
(e

0.1 10 100

=4
S
—_

1
i S1/kPa
P 5 dKRRAE 2k

Fig. 5 Characteristic curve of soil-water
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Fig. 7 Time dependent curve of drainage rate
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