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

slope (2)

Abstract

In the project, we attempt to combine the high precision GPS
monitoring systems for ground deformation monitoring with existing
monitoring systems and local geological investigations within the Huafan
University campus. By analyzing the spatial-temporal relationship
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 non-rainfall periods, as well as sliding mechanisms. Our
final goals are to derive experience formulas for the slope movements from
the parameters acquired from the analyses, and to obtain results of macro-
and microscopic slope movements.

According to the results of our project last year, the groundwater level
in the Dalun Mountain dip slope is found to exist on the sliding surface at
depth from 10 to 30 m in the upper part of the slope, and on the interface
of the colluvium and the bedrock in the lower part of the slope. In the upper
part of the slope, when the sliding surface at depths from 20 to 30 m is
entirely immersed in the groundwater, the sliding mass starts to slide at a

rate of 1 mm/day, being larger than the creeping rate in the non-rainfall
Il
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period (2-3 mm/month). With the precision of 5 mm, the dual- and single-
frequency continuous GPS systems on the slope surface record horizontal
displacement of 8 mm toward southwest and vertical displacement of about
7 mm, being consistent in the displacement rate recorded by the SAA of
the same rainfall event. In addition, the GPS systems also record lager
displacement of the slope surface outside the campus induced by strong
rainfall. After surveying the sites, the displacement is the sliding of the
local and shallow poorly cemented weathered material or colluvium. It is
hence inferred that there are shallow and small-scale sliding blocks in the
Dalun Mountain dip slope.

In the project this year, we apply new dual-frequency continuous GPS
systems with real-time kinematic positioning. The systems have relatively
lower price and can display real-time condition of the dip slope, so it is
suggested to be applied for one of the monitoring systems in the future. On
the other hand, by analyzing the rainfall types and cumulative rainfall of
many rainfall events, as well as monitoring results from the GPS and SAA
for the slope surface and sliding surface, the experience equation for the
relationship between the cumulative rainfall and the displacement of the
sliding surface has been acquired. By applying this experience equation, it
Is acquired that once the cumulative rainfall exceeds 490 mm, the sliding
surface would accelerate its sliding speed. Therefore, we suggest that extra
drainage wells should be added within the slope body, so that the normal
groundwater table can lower below the sliding surface, in order to eliminate

the weakening when the sliding surface immerges the groundwater.
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