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Abstract: The pore characteristics of sliding zone soils, treated with vacuum freeze-drying and drying methods, respectively,
are studied using water adsorption and constant-rate mercury injection porosimetry in branch tunnel | of Huangtupo landslide
located in Three Gorges Reservoir. It is found that the condensation and congestion function of water vapor in the ink bottle
pore of dried sample lead to smaller specific surface area and weaker water vapor adsorption ability than those of the freeze-
dried sample. The shrinkage functions and weaker adsorption potential in the dried sample make the granular structure closer.,
which in turn leads to smaller cumulative pore volume and maximum pore volume than those of freeze-dried sample. Consider-
ing the water vapor surface tension, the pore surface fractal dimension of freeze-dried sample is greater than that of the dried
samples, which indicates that the pore surface of dried samples becomes smoother with a variety of chemical bonds. The mer-
cury intrusion porosimetry results show that the pore diameter and pore volume of freeze-dried sample are greater than those of
the dried samples in the range of micropore and mesopore. But in the pore diameter range of 0.133—129.051 pm, the pore vol-
ume of {reeze-dried sample is greater than that of the dried samples. The particle volume of dried sample with diameter greater
than 41.421 pm is bigger than that of the freeze-dried samples.

Key words: sliding zone soil; water vapor adsorption; constant-rate mercury injection; pore size distribution; specific surface

area; fractal dimension.
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Table 1 Basic index of sliding zone soils in branch tunnel [

of Huangtupo landslide

KR KR R Lickiil;s TR R b7k
% (geem™3) (%) %) %) R

11~14 2.32 83.5 28.38 17.12 11.26

F2 HEIWREIZEBRFTIHNT AR (%)
Table 2 Mineral composition of sliding zone soils in branch

tunnel T of Huangtupo landslide (%)

TR A% KA Orfga sZbia gka 0 PRa

a1 26 4 30 10 4 26

x3 ErXHEHIZAREINUEEZESWER (%)
Table 3 Chemical component of sliding zone soils in branch

tunnel T of Huangtupo landslide (%)

Ay SiO: Al; O3 Fe: O3  MgO CaO Na, O

A+ 41.25  11.00 4.16 1.51 18.54 0.15
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Table 4 Soluble salt of sliding zone soils in branch tunnel [ of Huangtupo landslide(g/kg)

h pHfHE HCO; Cl™ SO,*
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VG
H
i

i
W+ 6.36 0.366 0.014 0.048

0.076 0.015 0.060 0.579
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Fig.2 Absorption and desorption isotherms of water vapor

gas of dried and freeze-dried sliding zone soils
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Table 5 Fractal dimension of dried and freeze-dried sliding

zone soils
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Fig.5 Surface fractal dimension of freeze-dried and dried

sliding zone soils
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Table 6 Data of constant-rate mercury injection
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