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Moistening effects of high-fill embankment due to rainfall infiltration in
loess gully region
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Abstract: Investigating the infiltration law and moistening deformation (MD) of high fill embankment (HFE) under rainfall
infiltration (RI) conditions is of great significance for the exploration of the formation mechanism of post-construction
settlement and the design of water drainage for high fill in the loess gully area. Based on a loess high fill project, the in-situ
settlement monitoring of the fill area and the water-force characteristic experiments of unsaturated soil are carried out. The
fluid-solid coupling numerical method is employed to study the infiltration law and MD characteristics of HFE under different
rainfall types and compaction degrees. The results show that: (1) Because of the unevenness of compaction degree and rainfall
type, the RI depth below the surface of HFE changes from 2.0 m to 7.0 m. (2) The MD ratio caused by heavy RI (storm, heavy
rain) is 1.6%, which is greater than 1.2% of moderate rain and 0.3% of light rain. The MD ratios caused by heavy rainfall under
different compaction degrees (1=0.88, 0.93 and 0.98) are 1.8%, 1.5% and 1.3%, respectively. It indicates that the appropriate
waterproofing and drainage measures are important to reduce the MD of HFE. (3) Heavy RI can cause excessive MD
differences and shear strain mutations at the interface of the fill and the original foundation, which are the main sources of
cracking and water damage at the junction of the fill and the original foundation.
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Fig. 1 Cracks and water damage of HFE in loess gully region
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Fig. 4 Settlement rates and MD curves by considering RI or not
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Fig. 5 Variation of water content with depth of HFE
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Table 1 Physical indices of undisturbed soil in HFE
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Fig. 6 Soil water characteristics of different types of loess
% =0.88
—+£=0.90 30

k=093 _
—-~k=095 o 28

—_
(=]

T

4R R E,/MPa
[T S

x\»\* §22

M 6 K3 2 iR el g B & TR S 50T
W, AEMIAT Qs B ) SWCC HIZR 1) V-G R 4,
Orr a BET2ERNIMNEKEH, 0, n T2
NITE AN =k R
2.2 EERNFEFMALE

T Tk 5 P R R e R (Fer 25 N 25, 50,
100, 200, 400, 800 kPa) . ELBIREG (farsksmfEhy
100, 200, 400 kPa) 75F|FIR Qs Qu 78 L K Fi%h
NP HIFE SRR S FILATIR 25 T f0 S 455 A0 BT 5 3
FEAREEF1 2R, IR 3 TR,

=3 BT HhESH

Table 3 Mechanical parameters of undisturbed soil
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Fig. 7 Mechanical parameters of compacted loess under moistening conditions
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Fig. 12 Water content fields of HFF under light rain
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Fig. 13 Isogram of MD under rainstorm
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