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TYPICAL LOESS LANDSLIDES
FORECAST AND COUNTERMEASURES

Abstract

“Typical landslide forecast and countermeasures” are contributed not only to society
and IDNDR activity, but to landslide research. A ding to a ical analysis of the
related research at home and abroad and distribution and development of landslide in loess

area, the focus and approach of the study was introduced. Tianshui city was selected as a
pilot area of the study due to the its typical loess landslides and the severe landslide disas-
ters in loess area. Those loess landslides which sliding surface were between loess and
Negecene red mudstone and their elevate difference high were determined as case study
spots, because of their higher risk than other type of loess landslides. Mengjiashan land-
slide, Hujiaya one, and Duanyajichuangchang one were the representatives of this type of
the landslides in Tianshui.

Based on a detail field investigation and exploration, since 1992, several in-site meth-
ods, such as, a theodolite, deep inclinometer and fissure measuring have been used to
monitor the Mengjiashan landslide, Hujiaya landslide, etc. of Tianshui city. The monitor-
ing result shows that the landslides have been under creep deformation, among them
Mengjiashan landslide was the most typical one.

The mechanism of the landslides was studied by such the methods as an analysis of
geological structure of landslides and their deformation feature, a physical modeling and an
elastic and plastic finite element numerical simulation, etc. The study result presents that
the geological process of the landslide form is slope creeping - cracking at the back of the
slope-sliding zone forming-appearance of the sliding zone’s exit-slope sliding, Such kind of
geological process of the landslide is restricted by the feature of stress distribution in the
slope and under the control of geological structure of the slope, the effect of rainfall and
human’s activity too.

According to the monitoring result, Mengjiashan landslide is at the second creep stage
with about a uniform creep speed at each spot of the landslide. However, different spot
has different creep speed on the landslide, the maximum is at the front of the landslide,
which show that landslide will breakup and fall down one by one with a high speed. The
prediction was proved by the physical modeling. In order to predict the sliding time of the
landslide, based on the result of the monitoring and the model experiment , as well as the
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creep theory of soil and rock, a viscio-elastic-plastic finite element simulation was conduct-
ed. The numerical simulation presents that the deformation of the landslide would last
abont twa years, if there is no any external influence. Rainfall and human activity would
make the process of the landslide deformation shortened, And besides, the sliding speed
and maximum displacement was also forecasted by the theory of energy. The result was
that the landslide would slide as a high speed and large displacement under any conditions ,
which may result in a disaster around the landslide in Tianshui city and also effect the local
industry and agriculture. Afterwards, catastrophic criteria of the landslides, for example,
width of landslide fissures and maximum deformation value of the landslides under any ex-
ternal conditions, and related mathematical model were considered .

Finally, some engi ing and gi ing against the landslid

were suggested, while the risk assessment in Tianshui and the loess area was carried out.
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