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Abstract: Based on the in situ analysis and calculation, get the sliding surface and near surface
characteristics of clay mineral species and their relative content, mineral particle size and porosity,
the experiment by clear physical picture and reliable test data to reveal sliding surface and near
surface on the spatial distribution of the mineral composition, structure, characteristics and
differences, so as to reveal the soil slope failure, the decrease of strength of sliding surface
physical path and mechanism. Experiments adopt fresh late without weathering, sliding zone with
AMICSCAN Mineral analysis of electron microscope set high resolution field emission scanning
electron microscopy (SEM), the latest generation (third generation) Mineral AMICS Automatic
analysis software (Automatic Mineral Identification and Characterization System, resolution can
reach 0.5 mu m pixels) and large area of high resolution imaging software for the integration of
Mineral analysis and structure analysis System, based on the uniqueness of Mineral atom ratio,
species and distribution in the Identification of Mineral.Second, the use of FEI company Helios
NanoLab - 650 focus on electron beam scanning electron microscopy (FIB - SEM) combined with

X-ray spectrometer (EDS)/by electron microscopy, high resolution backscattered electron
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two-dimensional images and spectrometer combined the characteristics of the measured spectrum,
with the aid of Avizo software Fire element based on the energy spectrum of dot, line scan images
and intervals of a micron scan 500 focused electron beam scanning electron microscopy (SEM)
images, the visual reconstruction and calculate the three-dimensional pore space distribution state
of sliding zone, and through the volume ratio than approximate convert content,It provides real,
accurate and reliable evidence to reveal the formation path and mechanism of slip surface.The
experimental results show that: 1) on the micron scale, obvious boundaries can be seen between
the sliding surface and adjacent surfaces, and the thickness of the sliding surface is not uniform. In
the backscattering image with a resolution of 10 nanometers, the structure of the sliding surface is
compact with small pores and difficult to distinguish.2) in the three-dimensional sliding zone soil
samples scanned and cut by cubes 17 microns wide and 19 microns high, the porosity of the
sliding surface is 0.0331 and that of the adjacent surface is 0.0754. The porosity of the adjacent
surface is about 2.3 times that of the sliding surface.3) the characteristic spectrum images and data
of the energy spectrometer showed that the characteristic elements Na, Ca and Mg of
montmorillonite on the sliding surface had obvious peaks, and there was a steep diving drop near
the boundary line, indicating that montmorillonite was enriched on the sliding surface, while no
montmorillonite was detected on the adjacent surface;4) the characteristic element K of illite in the
adjacent surface is higher than that in the sliding surface, that is, the content of illite in the
adjacent surface is significantly higher than that in the sliding surface.Clear physical images and
accurate energy spectrum data were used to confirm that there were significant differences in
mineral composition and structure between the sliding surface and the adjacent surface, and the
low porosity of the sliding surface might be caused by the pressure of the overlying soil. This
paper for the first time with in situ experimental method to reveal sliding surface and near surface
mineral composition, porosity and crystallinity and granularity space differences, to reveal the
sliding surface evolution path, provides the reliable basis for the final sliding surface, soil across
scales evolution model is set up, we need to be more the sliding surface, the difference of adjacent
surface composition structure, the strength of macro, micro scale structure analysis, dynamics

analysis and mineral evolution.
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Fig. 2. Detailed maps, field photographs and optical images of thin section of investigated (a)



Danjiagou Landslide , (b) ??and (c) ??? landslides. The yellow circles with numbers indicate sample
position and sample number. Sample D6 was taken outside of the profile. (For interpretation of the

references to colour in this figure legend, the reader is referred to the web version of this article.)
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Fig.3 a: Schematic diagram of the sectioning and imaging procedure in a FIB-SEM
system. The FIB is useding for sectioning and electron beam for imaging; b: ? ? BSE image of a site
on a shale surface prepared in cross section. C:
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