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Study on chemical consolidation behavior of sand-bentonite mixed soil
under saline solution erosion

ZHANG Si-yu, YAN Zi-zhuang, CHEN Yun-min, LI Yu-chao"
(Institute of Geotechnical Engineering, Zhejiang University/

Center for Hypergravity Experimental and Interdisciplinary Research, Zhejiang University, Hangzhou 310058, Zhejiang, China)

Abstract: For the soil body with high soil fines content, the increase of salt content in environment solution will cause the
settlement deformation which cannot be ignored. In this paper, sand-bentonite mixed soil was used as the experimental
material, and CaClz solutions were prepared for laboratory tests. It was found that with the increase of pore fluid ionic
concentration from 0 mM to 1 000 mM, the hydraulic conductivity of soil increased more than 10 times and the volumetric
compressibility coefficient decreased by a percentage of 65 to 71. The soil samples were chemically consolidated through
osmosis of high concentration solution, and it was found that the resulting maximum volume strain of soil reached 20%.
The concept of chemical volumetric compressibility coefficient was proposed and introduced into the consolidation
equation which considered the chemo-mechanical coupled effect. According to the simulation results, the mechanism of
sand-bentonite consolidation behavior under high salt solution erosion was analyzed. It was found that with the migration
of pollutants into the soil sample, the excess pore pressure increases gradually due to the volume shrinkage trend of the soil
sample. Then, the excess pore pressure dissipates with the drainage consolidation, resulting in compression deformation of
the soil sample.
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Table 1 Summary of test conditions for high concentration solution immersed soil samples
. 545 /5 /1 p/kPa
IR/ mM
12.5 25 50
YIHFLIR CaCl ¥ 0

s BSI1-1 BS2-1 BS3-1
RN CaCl ¥i: 25
WIEEFLER CaCl VER: 25

. BS1-2 BS2-2 BS3-2
AR CaCl ¥#¥i: 100
FIUEFLBRE CaClL ¥ : 100

BSI1-3 BS2-3 BS3-3

JEEHZ N CaCL ¥ : 1 000




3 W

SR AT, 5. ERIEBUR N - R A SRR S AT A T 183

1.3 RINER

I bR 0 ] 450003 o e 3 B R [ 45 4%
B, HhnE2E B B e LRG|
Tob e A SRR BN AS [R) KN ) B e fmr A, T [ 4
A U B 4 R PR A /R, I st ek
A g AF TS OR B, AT RS UAS [R] T 1 A
BV . T R R s 3 i 5 4 R )
JEg ik, SRTE TR SR 4R B R S R R VR I
JiE 5 SRR ) LB B 2 138 AR B8 R 22 o T
BRIX — 520, BTN T T — 2R [ g 25 g, an i
1 iR

AR

IR

(a) — PR K

(b) FH

E1 REMHESEEHRTEE
Fig. 1 Consolidation container made of nylon material
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Fig. 2 Relationship between volumetric compressibility and
effective stress of soil samples in one-dimensional

consolidation test
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Fig. 3 Relationship between hydraulic conductivity and
effective stress of soil samples in one-dimensional
consolidation test
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Fig. 4  Volumetric strain change with time after high

concentration solution intrusion
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Table 2 Chemical coefficient of volumetric compressibility after high concentration solution intrusion
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Fig. 5 [Initial and boundary conditions of numerical model
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Fig. 6 Height variation of soil samples eroded by high concentration solution with time under 12.5 kPa consolidation pressure
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