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Study of Soil Permeability Considering the Gas Blocking

XTA Xiong', DONG Liang—liang', ZHANG Ai—qin*, QIAN Li*, HUANG Kai’
(1. School of Environmental and Safety Engineering, Changzhou University, Changzhou 213614, China;
2. Held College, Changzhou University)

Abstract: Land subsidence is the sinking of land surface. The occurrence and continuation of land subsid-
ence have a serious impact on the regional economic and social development. Land subsidence in some re-
gions is caused by exploiting groundwater. Changzhou City, underlain by a multi—layered aquifer system
in Quaternary sediments in the Great Yangtze River Delta region, experienced a maximum land subsidence
rate of 147mm/a in the early 1980s due to excessive groundwater extraction. Land subsidence is caused by
the withdrawal of groundwater. When large amounts of groundwater is pumped from the aquifers beneath,
water is pulled out of the many layers of clay, which allows the clay to compact under the weight of every-
thing above them. Because of the regional scale of the groundwater exploitation, cone of depression and
land subsidence occur. In the process of groundwater recharge, there is more gas in water, and gas bloc-
king inevitably occurs, which has great impact on groundwater recharge and the natural flow of groundwa-
ter, especially in the soil layers filled with clay or silt sand. The penetration tests of gravelly sand, fine
sand and clay show gas blocking is obvious, particularly evident in clay. The test results show that the at-
tenuation of permeability coefficient gets stable after a certain time, which shows a first—order exponen-
tial decay. The results have obvious practical significance for selecting injection water parameters and con-

trolling land subsidence in the future.
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Fig. 1  Sketch of groundwater seepage
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Table 1 Physical and mechanical parameters of the soils

+ B 30 ¥ 4 b K+

R /m 44. 35 95. 20 75. 20

oa/ (g/cm) 1.71 1.41 1.58
wIhE LB L 0. 617 0.912 0.736
E.- »/MPa 17. 32 10. 62 9. 64
KR/ C 21.2 19. 8 23.5
KEEE/ (mg/L) 0.5 5.2 5.8
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Fig. 2 Variation curves of the sand permeability
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Fig. 3 Variation curve of the clay permeability
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