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Development of test system for unsaturated soil water movement law
considering influence of matrix potential
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Abstract: Based on the worldwide advanced suction probe sensor, moisture sensor, corresponding collection system, computer
system and self processing organic glass soil barrels, the first test device for moisture migration of unsaturated soil. It is
developed considers the effects of matric potential. The system has the advantages of simple structure, novel design, practical
and reliable property, simple and convenient operation. It can collect and compare change of water transport of soil samples
with different initial volumetric water contents. Reliable experimental data can be obtained. For contact (water and gas mixture)
or no contact (water vapor) of soil samples with the influences of different on the matrix potentials matric potentials to moisture
migration in unsaturated soils are quantitatively analyzed. Moisture change and migration of different matrix potentials,
sections and periods are also quantitatively analyzed. Direct and real-time measurement of unsaturated soil water characteristic
curves of the section under different matric potentials solve direct measurement or in accurate problems. Its measuring range is
large and suitable for a variety of unsaturated soil matric potential combinations. Under the influence of the matric potential, the
data of moisture migration of unsaturated soils is numerically shown. It can be a reliable tool for investigation and detection of
geotechnical engineering, traffic engineering, hydraulic engineering and agricultural engineering.
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Fig. 1 Photo of test system
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Fig. 2 Schematic diagram of test system
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Fig. 3 Moisture sensor and collecting system
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Fig. 4 Suction probe and collecting system
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Fig. 5 Flow chart of test system
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Tabel 1 Grain sizes of clayey sand used in tests

U AH R 2 B/ Y%

MEE >0 05~  0.2~0.5 0.2~ <0.075
d mm 2 mm mm 0.075 mm mm
268 1039 19.58 32.46 22.75 14.82
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Tabel 2 Index properties of clayey sand used in tests

T2 Ak A
e PAE S e A
p,/[(grem”™) W% S/%
1.85 14.5 0.443 87.34

AT 3 AT 1.7 glom® WEEP IR W) UG 1A
HEKEAFMA S, RIWIGEAEFEKE 40.63%~
15.13%,26.01%~13.36%H1 46.79%~12.63%MNH 5,
KA TR GK J3T RN 1 h SR — IR, R5G 3E TE
80 d.
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Fig. 6 Variation of water content and suction with time
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Fig. 7 Variation of water content and suction with time
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