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Real-time Reservoir Dam Status Evaluation System
Using Wireless Sensor Network System
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ABSTRACT : The wireless sensor network system has the advantage of confirming the behavior of the entire facility by improving
the disadvantages of conventional monitoring system. As a result, it is widely proposed as safety diagnosis and measurement of
structures, water management systems, and management systems for dam structures. However, there is a lack of research that can
evaluate the condition of facilities such as safety at the same time as monitoring. In this study, it is proposed a wireless sensor
network system which can evaluate the behavior characteristics of facilities and evaluate the safety status for improving the technical
disadvantages on conventional monitoring system. The geotechnical risk factors for the reservoir dam facility were evaluated and the
limit values for the risk factors causing the failure of the facility were set. In other words, the system was set up so that the risk
factors can be measured and the limit status can be evaluated immediately for each factor. In this study, numerical analysis is carried
out for seepage and slope stability analysis using the typical cross section for reservoir dams. The stress-porewater coupling finite
difference numerical analysis is performed for establishing the limit displacement for reservoir dam structures. It is developed a
system that can estimate the time to reach the critical value by regression analysis using the measured datas.
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Fig. 1. Wireless sensor network system
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(b) Typical cross section of reservoir dam (fill dam)

Fig. 2. Panorama and typical cross section of reservoir dam (fill dam)

|_//

(a) Seepage analysis result with F.W.L

(b) Seepage analysis result with F.W.L and rainfall (24hr 20.8mm)
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(c) Slope stability analysis result with F.W.L
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(e) Pore pressure distribution by F.D.M

(d) Slope stability analysis result with F.W.L and rainfall
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Fig. 3 Numerical analysis results
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Fig. 4. Seepage table, pore pressure and factor of safety curves by numerical analysis

Table 1. Risk factor and measuring sensors on reservoir dam

Risk factor Detailed risk factor Measuring sensor
Water level of reservoir Reservoir water gauge
L . Groundwater level in dam Groundwater gauge
Piping failure

Volumetric water contents on fill material

Volumetric water contents gauge

Rainfall

Rainfall measuring instrument (meteorological instrument)

Earth pressure

Earth pressure meter

Pore pressure

Pore pressure meter

Dam slope sliding

Volumetric water contents on fill material

Volumetric water contents gauge

Earthquake

Seismometer or seismic accelerometer
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Fig. 5. System algorism for real time system assessment and prediction hazard
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