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Development and Field Test of Automatic Slope
Sliding Monitoring and Early Warning System Based

on Multilevel Groundwater Pressure Monitoring

Abstract

The natural shallow slope failure is highly correlated to the rise in pore
water pressure caused by rainfall. The crucial issue addressed in this
project is the effective, economical, and continuous measurement of
groundwater pressure variations in- different. layers within the slope.
Establishing a suitable multi-depth -groundwater pressure monitoring
system for slopes is essential to cope with this issue. Therefore, this study
has developed a novel automatic monitoring system for measuring
groundwater pressure in the slope composed of multi-stratum, aiming to
observe the variations of pore water pressure at multiple selected depths in
slopes. After testing and refining the automated monitoring system in the
laboratory, this system was installed in the chosen site for field tests. This
system was further adjusted based on the preliminary test results. The
results present that the proposed approach successfully measures the
groundwater level variations caused by rainfall infiltration since the
measured groundwater level variations are highly correlated to rainfall
events. However, during the on-site period, the fiber Bragg grating sensor
and wires were subject to damage from external forces such as exposure to
sunlight or sediment, resulting in unexpected data. Nevertheless, it led us

to further improvements and optimization of the monitoring system. After
Il
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the improvements and optimization, monitoring system can now be used
for long-term field observations. Due to the lack of the heavy rainfall and
long duration event after replaced the equipment to present. Thus, water
sprinkling was used to simulate the rainfall event. According to the
observation results, this system can successfully measure the variations of
pore water pressure caused by infiltration events in the unsaturated zone
and saturated zone. Above results validated the feasibility of this system in
monitoring multilevel pore water pressures in slopes, and established the

on-site sensing system installation and standard operating procedures.

Keywords: Multilevel groundwater monitoring system, Fiber Bragg

grating sensor, Groundwater pressure monitoring in slope
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