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Experimental study on high liquid limited soil bound water in Hainan
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Abstract: In order to ascertain the bound water of high liquid limit soil and its proper testing
method, this research provides a basis for further research on compaction mechanism of
high liquid limit soil, selection of high liquid limit soil in Hainan Wan Yang Expressway, u-
nit-weight method and isothermal adsorption method were used to study the bound water
test. The results show that the unit— weight method test results are greater than the iso-
thermal adsorption test results. The bound water content measured by two methods increa-
ses with the decrease of particle size, fine particles™ original soil”> coarse particles. The
strong binding water content of the fine— grained soil samples measured by the unit-weight
method was 2.57 times that of the coarse— grained soil, and the strong binding water con-

tent of the fine-grained soil samples measured by the isothermal adsorption method was 2.12

:2018-07-16
(51108049,51608053) ; TG —
201507)
(1980—), s s s 0

E-mail:zr csust@163.com,



16 1 >

11

times that of the coarse—grained soil. The hydration specific gravity of the high liquid limit

soil and the density of the bound water all decrease with the increase of the adsorption

bound water. Adsorption of water from water vapor by isothermal adsorption, because clay

is stacked and has aggregates, water molecules are only adsorbed on the surface of the clay,

so the test results must be small, the process of adsorption and binding of water from liquid

water by unit-weight method is more consistent with the actual situation of raw soil. It is

recommended to test the bound water content of high liquid limit soil by unit — weight

method.

Key words: high liquid limit soil; bound water; Isothermal adsorption; unit-weight meth-

od; particle size; relative humidity
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Fig. 1 Scanning electron microscope photo
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Table 1 Basic physical properties of high liquid limit soil in Hainan

/%
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Table 2 Test result statistics of unit-weight method

my/ G,/ (my/Gy)/ / / / | AV/ w,/
mli.
g cm? cm? mL mL ml mL % %
1 22.52 8.25 245.00 251.77 6.77 0.20 1.28 25.0
2.73 24.8
2 22.70 8.32 245.00 251.81 6.81 0.20 1.31 24.6
1 22.22 8.38 245.00 252.56 7.56 0.20 0.62 12.1
2.65 11.9
2 23.46 8.85 245.00 253.02 8.02 0.20 0.63 11.6
1 22.36 8.10 245.00 251.34 6.34 0.20 1.56 30.2
2.76 30.5
2 22.66 8.21 245.00 251.40 6.40 0.20 1.61 30.8
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Fig. 2 Three kinds of soil sample formation process

of absorbed bound water
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Table 3 Relative humidity of different i
saturated salt solutions
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