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Field test on the stress state and consolidation behavior
of soil-bentonite cutoff walls
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Abstract: Soil-bentonite (SB) cutoff wall has been widely applied in contaminated soil remediation. Its service performance is largely
influenced by stress state and consolidation deformation. Two test sections of soil-bentonite cutoff wall were built for the
investigation on the consolidation behavior of SB cutoff walls. The stress state and deformation of the walls were monitored for 15
months using earth pressure load cells, piezometers and inclinometer. Results show that the major consolidation process of SB cutoff
wall lasts several months. The dominant form of the wall deformation is lateral deformation. The total stress decreases in the first
month, and barely changes thereafter, while the effective stress increases with the dissipation of excess pore pressure. The horizontal
strain and the maximum horizontal effective stress are both correlated with the depth of the wall. At the bottom of the wall, both the
total stress and pore pressure decrease to the hydrostatic pressure. The effective stress stays low during the major consolidation
process. According to the deformation and stress distribution, it is suggested that there may be sliding wedges forming in the adjacent
ground, squeezing the backfills integrally, which makes a reasonable explanation of the consolidation behavior of the cutoff walls. At
last, recommendations on design and construction of SB cutoff walls have been proposed.
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Table 1 Basic physical and mechanical properties of soil

vt W e FE WEEE BIER
/ n? EA wL R0 c o Bk
/% I /kPa  /(°)  /(cm/s)
0.0~0.5 Bt
05~22 Mm#Ft 361 126 10.7 193 1.22x10°°
22~7.0 FMt 376 78 58 214 6.19x107°
7.0~125 WKLt 336 58 4.0 266 5.67x107°
125~16.0 FFikt 344 7.9 49 239  3.12x107°
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Table 2 Basic engineering properties of bentonite
BURLAE S 2 B G MYEFeR L, WAKIEEU (mL2g)
2.45~2.55 200.8 161.0 58

B wi/ %

K3 S%BIETIERELS TR R
Table 3 Basic engineering properties of 5%
bentonite slurry

WLEE s BRE/ (glom’) pH i i %%/ (mS/m)
24.5 1.02 8~10 94.66
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Construction process flow chart for SB cutoff wall
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Fig.2 Schematic plane layout of cutoff walls and monitoring system (unit: m)
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Fig.3 Schematic profile of cutoff wall and
monitoring system (unit: m)
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Fig.4 Photos of sensors on frames
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Fig.5 Profiles of total lateral displacements of soils
at both sides of the cutoff walls
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Fig.8 Variation of settlement with time
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