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7. HhEERHKE

Slope Stability, Landslides and Debris Flow

Netra Prakash Bhandary
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1. Session outline

A summary of the session under theme ‘Geo-disaster
Mitigation (HuE%$¢)°, entitled ‘Slope Stability, Landslides,
and Debris Flow’ is reported here. As it was probably the first
time any national convention of the Japanese Geotechnical
Society was planned to include three English sessions, this
report has been prepared in English too.

In this session, there were six papers presented in
difference aspects of geo-disaster mitigation by international
students of the graduate schools of the University of Tokyo
(three papers), Tsukuba University (one paper), Kobe
University (one paper), and Ehime University (one paper).
The presented papers were from a wide range of geo-disaster
mitigation including field measurements, model tests, GIS
application, early warning, and deformation measuring device
development, etc. A discussion on all presented papers was
conducted in the end, and so as to make discussion process
smooth, the presented papers were grouped in three categories
of 1) measurement and early warning, 2) GIS and model test,
and 3) case study.

2. Research issues and objectives

As one of the most important problems faced and dealt in
the field of geotechnical engineering, slope instability has
always attracted a great deal of scientific attention since the
time soil mechanics was developed as an engineering subject.
The fundamentals, basically of slope stability analysis were
well developed decades ago, but what have changed today are
computer-aided attempts to adopt 3-D stability analysis for
precise estimation of factor of safety, precise measurements in
the instability fields, precise numerical and physical modeling,
precise failure prediction, and so on. However, the slope
instability problem covered in soil mechanics or geotechnical
engineering textbooks is still limited to dealing with a single
problem at one attempt of analysis in contrast to the problem
we face of multiple slope instabilities or landslides in a
particular area or region at the same time. When we use slope
stability analysis method to deal with mass landslide or debris
flow disaster mitigation in an unknown area, we surely come
across serious questions about reliability of the results unless
and until we precisely estimate soil properties and slope
physics. Moreover, predicting slope failure locations through
slope stability analysis methods is still a less practiced
engineering solution to disaster management.
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Landslides, slope failures, and debrissmud flows are
probably the most frequent geo-hazards all over mountainous
areas in the world today. The worldwide annual disaster
damage due to landslide-related phenomena still stands at
billions of dollars and thousands of human deaths. So,
managing these slope instability-related geo-hazards is a big
challenge to geotechnical engineers. This session was planned
to include six research papers that have dealt with early
warning solution to rain-induced slope failures through
field-based suction measurement and elastic wave velocity
measurement, the role of root reinforcement in slope stability
through model-based hydraulic property evaluation, the
deformation measurement for failure prediction, field
data-based debris deposition modeling for predicting area of
influence, and regional-scale landslide hazard prediction
through GIS-based statistical analysis.

3. Remarks

Early warning of rain-induced slope failures or landslides
has always been a major issue in landslide disaster mitigation.
As suction in an unsaturated slope material decreases with
increased moisture content, precise measurement of suction in
less stable slopes may help accurately predict failure.
Likewise, elastic wave velocity through soil material
decreases with increased saturation, which may be well
utilized in predicting the saturation level of ground and
thereby in predicting slope failure. Moreover, evaluating the
role of vegetation root network in slope stabilization has
always been complex in terms of incorporating increased
material cohesion and increased rate of infiltration. It is
important to estimate the amount of change in material
strength and hydraulic properties for precise evaluation of
root-reinforced slopes. It is equally important to measure
material deformation so as to predict failure. So, developing
precise but economical devices for such purposes cannot be
overlooked when planning disaster mitigation.

Some recent landslide-related disasters have put a question
mark against our understanding. This often necessitates an
enhanced understanding of the phenomena so as to predict the
area of disaster influence. Finally, regional-scale landslide
hazard assessment is also equally important, and recent
advancements in GIS techniques have somehow made it
possible to prepare high probability hazard maps. However,
coupling geotechnology and GIS is still a major challenge
towards increased reliability of hazard maps.
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