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Abstract: This study focuses on investigating the detrimental effects of the permeation phenomenon on the

settlement of backfilled loess. The research is conducted under specific conditions, namely, in the context of a
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loess filling project where the groundwater level rises, causing the backfilled soil to reach saturation and
experience seepage. Based on a fill project in Yan'an, Malan loess were collected and remolded specimens were
prepared at the same water content as the fill material but with varying dry densities. Immersion-saturation
recompression tests and saturated permeation recompression tests were conducted to investigate the
compression characteristics under saturated and permeated conditions. By comparing differences between these
states, the influence of permeability on the settlement of compacted fill soils with varying dry densities was
analyzed. The results are as follow: After undergoing saturation and permeation processes, the remolded loess
demonstrates remarkable consistency with the Gunary model in its confined compression stress-strain behavior.
The lateral compression strains of samples with different dry densities after saturated permeation recompression
are all greater than those after immersion-saturation recompression. Moreover, the greater the dry density of the
sample, the smaller the difference in lateral compression strains between the two tests, but it will not be

eliminated. The modified Gunary model proposed in this study can be employed to calculate the theoretical

settlement increment of remolded Malan loess induced by groundwater seepage.

Keywords: Malan loess; saturation soil; permeation effect; compression deformation; experimental study
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Table 1 The physical property indicators of undisturbed soil samples
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Fig.1 Cumulative curves of particle size distribution of

undisturbed loess
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Fig.4 Photos of compressed samples
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Fig.7 The e-p curves of undisturbed soil and remolded soil

with the same dry density under different test conditions
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Table 3 Hyperbolic function fitting results of e-p
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S

relationship for remolded loess
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Table 4 Power function fitting results of ¢-p relationship

(2)

for remolded loess
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Fig.11 Fitted results of remolded loess ¢-p relationship with Gunary model
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Table 5 Gunary model fitting results for E,,-p
relationship of remolded loess
R )

25 (em®/g)

Pl R*

1.40  E,=44.544+0.055p+ 0.219./p 0.9995
1.50  E,=-—28.336—0.009 + 6.692,/p 0.9985
EigzzLivl
_1.60  E,=—5.895—0.005p+ 10.055,/p 0.9995
A
.70 E,=10.682+40.075p+8.187,/p 0.999 3
1.80  E,=158.070+ 0. 150p + 3.823,/p 0.998 4
1.40 E, =8.031+0.033p+ 1.470,/p 0.9909
1.50  E,/=12.670+0.049p + 1.630./p 0.9986
B ,
1,60 E, =-5.266+0.005 + 6.601,/p 0.9984
% -k

.70 E,'=32.002+0.081p+4.645,/p 0.999 5
1.80  E,/'=42.837+0.109 +2.108,/p 0.9980
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