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Laws of water migration and settlement at interface in loess filled areas
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Abstract: The new-old interfaces and those with different compaction degrees often cause disasters such as piping, collapse,
landslide, uneven settlement and crack in the duration of gully control and land creation projects in the Loess Plateau areas. The
relevant physical models are established to reveal the laws of water migration and settlement at interface in loess filled areas
under rainfalls. The results show that: (1) The velocity of rainwater seepage increases as the compaction degree of fill decreases.
The volumetric moisture content and pore water pressure under low compaction degrees fill increase and decrease sharply near
the peak. Besides, the pore water pressure has obvious hysteresis. (2) The wetting front has an obvious transition zone near the
interface, where a rainwater dominant flow channel is available. (3) The total settlement of soils is nonlinearly related to the fill
height above the interface. Besides, the local incline of the upper edge of the interface with different compaction degrees is
much larger than that of the lower edge of the interface, and the maximum local incline appears near the upper edge of the
interface. (4) The difference in settlement between soils correlates positively with the difference in compaction degree between
the two sides of the interface. Meanwhile, the trend of failure at the interface becomes larger as the difference in compaction
degree between the two sides of the interface increases. (5) The large settlement of fill and uneven settlement of soils are often
accompanied by surface cracks, and the largest crack appears near the upper edge of the interface with different compaction
degrees in soil fill area. Therefore, increasing the compaction degree of fill soils is of great significance for reducing the uneven
settlement and preventing the cracks at interface in gully control and land creation projects.
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Fig. 1 Piping and crack destruction in " gully control and land

creation " projects
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Table 1 Basic physical properties of soils

WURLARRS R MR B RKTEE BMREK
PR /% %  F8EC N(grem?) /%

2.72 33.7 189 148 1.76 17.5
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AGRIE K FH AN TR R 2E B, B4
N LW R FIEI RS 3 55 CILE 2). A7
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WIARS OLE 3) AR R &S, sl
MEML FLBUKE IR IR . FAS RAR TR
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Fig. 2 Schematic diagram of rainfall test device
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Fig. 3 Monitoring system
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Table 2 Test programs for rainfall model
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Fig. 4 Settlement tracer device and layout of measuring points
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Fig. 12 Contour map of top surface of model at each stage in
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Fig. 13 Surface morphologies of model before and after rainfall in

scheme 1
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Fig. 14 Relationship between fill height and settlement
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Table 3 Local incline of fill areas
LED J%3
WMt EE/em  REERY% EEEEom  REEER%
0 11.11 0 0.67
10 15.67 10 0.44
20 16.17 20 0.67
30 19.39 30 0.33
40 15.06 40 0.06
50 13.50 50 0.39
60 13.06 60 0.67
70 10.78 70 0.83
80 9.28 80 0.33
90 5.22 90 0.94
100 1.44 100 0.44
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Fig. 15 Location map of typical tracer points
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Fig. 16 Vertical views of model before and after rainfall
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