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Case study of high precision GPS and in-situ
monitoring systems applied to deep-seated sliding dip

slope

Abstract

Phenomena of slope failure have been found on the Dalun Mountain
dip slope where Huafan University is located in the Shihding District,
New Taipei City, such as cracks on the roads and building walls and local
ground uplift and settlement within and outside the campus. Accordingly,
the university has set up monitoring systems for the slope stability, for
example, inclinometers, displacement and settlement observation points,
building tiltmeters, and groundwater gauge and rainfall gauge. Structures
for slope retaining have also been constructed, like ground anchors and
retaining walls. Although the Huafan University possesses the monitoring
data for more than ten years, the rest part of the Dalun Mountain does not
belong to the campus, so that intensive survey and monitoring cannot be
carried out.

In the project, we attempt to combine the high precision GPS
monitoring system for ground deformation with existing monitoring
systems within the campus, including local geological investigations. By
analyzing the time-space relation between the rise of groundwater table
resulting from rainfall and the increasing sliding rate induced by the
groundwater table rising, we expect to find sliding areas and understand

sliding patterns of the sliding blocks during rainfall and no-rainfall



periods, as well as sliding mechanisms. Our final goal is to derive
experience formulas for the slope movements from the parameters
acquired from the analyses, and to obtain results of macro- and
microscopic slope movement.

The period of time of this project is set to be two years, and the
research results of the first year are as follows:

The groundwater table within the dip slope in the Dalun Mountain
would rise rapidly once the cumulative rainfall comes to 120 mm. The
mechanism can be that rainfall infiltrates as runoff into the Mushan
Formation bedrock, leading to the rapid recharge of the groundwater. As
long as the sliding surface in the depth of 20-30 m is submerged by the
groundwater, the sliding block of the dip slope then accelerates the
downslope sliding rate. The high precision and continuous GPS stations
applied in the project record displacement amount of the slope surface
which is consistent with that of the sliding surface recorded by the SAA.
This phenomenon proves that the feature of high precision and the
continuous GPS devices are capable of being applied to monitor the slope
movement. However, in order to obtain detailed and high precision
movement behavior of a slope, both monitoring devices being set on the

surface and underground of the slope must executed.

Keywords: Dalun Mountain, Dip slope, Deep-seated sliding, GPS,

Long-term monitoring
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