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Abstract: Due to environmental pollution, the underground structure gradually deteriorates, which causes severe long-term stability
problems of the underground structure. In this study, the immersion erosion tests were first carried out on concrete specimens by
soaking in the 50 g/L NaxSOs solution, 50 g/L NaCl solution and landfill leachate containing 50 g/L NaxSO4 + 50 g/L NaCl,
respectively. Then the gas permeability under different confining pressures, chloride permeability and mechanical properties of the
eroded concrete specimens were studied. The results show that the permeability coefficient of the specimens after immersion in
different solutions is closely related to the confining pressure. Under the same erosion time, the permeability coefficient gradually
decreases with the increase of confining pressure. The permeability of the specimen under continuous immersion by landfill leachate
increases linearly with the time of erosion, and the lower the confining pressure is, the greater the rate of the increase is. While the
permeability of the specimens exposed to Na2SO4and NacCl solutions decreases first and then increases. Generally, under immersion
in three kinds of solutions, the permeability sensitivity of specimens to confining pressure is improved. The uniaxial compressive
strength of the specimens after exposed to different solutions is divided into two stages: linear increase and slow decrease. However,

the strength of the specimen exposed to landfill leachate is the lowest. The elastic modulus also presents a similar pattern. At the

ks E39: 2018-07-18

BEWH: EEREAFRITRIZE (973 BH) (No.2018YFC0809601, No.2018YFC0809600) : [EZ [ AR 2£FE 4B H (No.51479193,
No.51779252) ; WHLHH ARG LHIEKIH (No.2017AAA128); Rt E ATHRITIE % 8); sULH “migses CGRHED o™ %RBhIHE.

This work was supported by the National Key R & D Program of China(973 Program)(2018YFC0809601, 2018YFC0809600), the National Natural Science
Foundation of China (51479193, 51779252), the Major Projects of Technical Innovation in Hubei(2017AAA128), the “100 Talent Program” of the Chinese
Academy of Sciences and Wuhan Yellow Crane Talents(Science) Plan of China.

FEEERA: Fob, B, 1993 44, LA, FENFE T KRR T F A TAE. E-mail: 1148316899@qq.com

WIRIER: SRR, 59, 1981 42k, W4, W70, FEMNFM N TREZRE TN LE. E-mail: dwhu@whrsm.ac.cn



3458 e +

VAR

2019 4F

same erosion depth, the free chloride content of the specimen after the landfill leachate erosion is 20%—50% lower than that of the

specimen after the erosion of the NaCl solution. In addition, the erosion degree of the concrete specimen by the chloride ions in the

landfill leachate is lower than that of the concrete specimen by the NaCl solution. Compared with uniaxial compressive strength and

chloride diffusion coefficient, the gas permeability changes the most obviously by the erosion, which is more suitable for evaluating

the long-term stability of the concrete structure. The research results can provide a theoretical basis for the long-term stability analysis

of underground structures under corrosive environment.

Keywords: landfill leachate erosion; underground structure; permeability; mechanical properties
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Fig.1 Before and after specimen erosion
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