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Analyzing movement mechanisms of deep-seated
landslide by applying continuous GPS and in-situ

monitoring systems

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 gauges and rainfall gauges. 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 a continuous GPS monitoring
system (including 13 single-frequency and 2 dual-frequency GPS stations)
for ground deformation with the existing monitoring systems (including
SAA and groundwater level gauges) within the campus. 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 understand sliding patterns of the sliding blocks during



rainfall and no-rainfall periods, as well as sliding mechanisms. Our final
goal is to find out movement behavior of the sliding blocks owing to
different types of rainfall.

The results of the study reveal that two types of slope displacement
can be distinguished such long-term stable and short-term event-induced.
For the long-term stable displacement, the slope surface moves down
consistently southwestward at an average rate of 13.0 mm/yr. For the short-
term event-induced displacement, the events are related to rainfall, and the
max. displacement rate is about 0.138 mm/hr. Moreover, by comparing the
GPS displacement and seismograph of an earthquake with the intensity of
3, the shaking force is not able to cause permanent displacement of the dip
slope in the Dalun Mountain.

In order to maintain stability of the high precision GPS stations and
the Dalun Mountain dip slope, suggestions are given as follows:

1. The National Cheng Kung University and the National Central
University suggest to improve positioning precision and errors derived
from data resolving of the GPS stations. To improve the positioning
precision, the GPS stations with single-frequency, which are located at the
parts of the dip slope where displacement is more obvious, shall be
replaced by dual-frequency ones.

2. The Huafan University should add drainage constructions to enhance
resistance to down-sliding of the sliding blocks which is lowered by
groundwater.

3. The Dalun Mountain is a mid-scale and typical dis slope, and it can be a
good example for slope movement study. It is suggested that based on

existing monitoring systems, maintenance and addition of equipment and

v



devices should be done, so that the study of slope movement and slope

disaster prevention engineering structures can be improved.

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