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Laboratory tests on fluvial-thermal erosion of artificial frozen soil
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China University of Mining and Technology, Xuzhou 221116, China)

Abstract: The problem of fluvial-thermal erosion of artificial frozen soil during the process of ground freezing disasters is
conceptually defined, and its essence is the determination of the position of the double-moving boundary. The self-developed
indoor simulation test device for the erosion of frozen soil is used to study the problem. The test device and the arrangement of
measuring points are introduced, and the quantitative judgment standard for the double-moving boundary is given. Three main
factors affecting the fluvial erosion are selected: water flow velocity, initial temperature of frozen soil and moisture content of
soil. The control variable method is used to group the tests. The movements of the double boundaries over time under different
conditions are obtained. It is found that the movement rate of the double boundaries shows a two-stage change pattern with the
flow velocity. The movement rate increases rapidly and then slows down, indicating that the existence of the frozen soil greatly
slows down the erosion rate. Under three different temperature conditions, the movement of erosion boundary is basically the
same, indicating that the initial temperature of the frozen soil has few influences on the boundary movement. Whether the soil is
saturated or not has a great influence on the movement of erosion boundary, and the corresponding erosion rate when the soil is

not saturated is obviously greater than that when it is saturated.
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Fig. 1 Diagram of pore expansion under fluvial-thermal erosion
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Fig. 2 Schematic diagram of double-moving boundary
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Fig. 4 Layout of measuring points for temperature
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Table 1 Test groups

205 ACGLZE Ah/m WIBRIRSE To/°C TR S

1-1,2,3  0.1,0.15,0.2

1-4,5,6  0.25,0.3,0.35

1-7,8,9  0.4,0.5,0.6, -15 0.92

1-10, 11 0.8,1.0

1-12, 13 12,14

2-1,2,3 0.2 -5,-15,-25 0.92
3-1,2 0.8,0.92
3-3, 4 0.2 15 1.0, 1.1

Hrp L WIEEE ToB-5°C, ~15°C, -25°C; #%
+E&UKE CEKE) BURAE S 2518 0.8, 0.92, 1.0,
1.1CH B2 7K Ay 5N 28.1%, 32.3%, 35.1%, 38.6%);
KU IR KR ZE Ah $5], Ah HKIKEL 0.1, 0.15, 0.2,
0.25, 0.3, 0.35, 0.4, 0.5, 0.6, 0.8, 1.0, 1.2, 1.4 m.
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Fig. 5 Characteristic curves of temperature change with time
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Fig. 6 Example of determining time point of melting and
sub-erosion in typical curves
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Fig. 7 Double boundaries moving with time under different heads
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