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NUMERICAL ANALYSES OF LANDSLIDE FLOW

By Kazuo OKUNISHI

Synopsis

By means of aerophotographic analysis, it has become possible to describe the velocity
of the landslide flow at so many points of the ground surface that the.data can be practi-
cally regarded as the two dimensional ones. It was intended to found a method to derive
a distribution of some physical quantities concerning the microscopic characteristics of
the rheological flow of landslides from this data., It was found that the numerical
differentiation of the vector of the displacement can introduce the volume change, the
components of the strain tensor, and the components of the vector representing the
rotation. The trial analyses on the landslide of Kamenose, Osaka Prefecture, showed
that this analyses can give rheological properties of landslides in sounder forms than the
usual analyses beased on the terrestrial observations, but that the two dimensional analyses
have a significant defect because it does not account for the vertical distribution of the
landslide flow. Discussion was made on the accuracy of the analyses, the method of
expanding them to the three dimensional ones, and the possibilitiy of estimating the

stress distribution from the strain distribution.
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Fig. 1 A topographic map of the Kamenose landslide area. The systems of the
measuring lines were established at intervals of 50 meters or 100 meters,
They were also used as the horizontal coordinate systems.
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Fig. 2 The distributin of the vector of the displacement between the Feburuary 21st
and the July 20th, 1967, and the contour lines of the gound water table on the
October 24 th, 1967. The length of the arrows is proportional to the displace-

ment (see the example).
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Fig. 3 The identification of the lattice points and the elementary
domains for the numerical differentiation.
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Fig. 4 (@) The distribution of the volume change calculated as the

variation of the apparent density (p/py) of earth by the
three dimensional analysis.
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Fig. 4 () The distribution of the volume change by the two dimensional analysis.
See Fig. 4(a) for the basis of the markings,
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Fig. 5 The distribution of the horizontal principal strain and the rotation around
the vertical axis. The length of the arrows is proportional to the magnitude
of the principal strain (see the examples).
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