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ABSTRACT

Robust early warning protocols are essential for the timely detection and
mitigation of potential risks to critical infrastructures. This study proposes
a comprehensive framework for monitoring and evaluating the
performance of the Shiadeh earth dam. Following the initial reservoir
impoundment in 1999 and the failure of the entire installed instrumentation
system in 2013, settlement prediction was carried out using a radial basis
Sfunction (RBF) neural network based on 530 recorded data points. Satellite
image processing over the period 2014 to 2024 using SNAP software
indicated a settlement of 87 cm along the dam crest, emphasizing the role
of the secondary fault in the reservoir and the left abutment of the dam. In
addition, a three-dimensional numerical analysis of the earth dam under
static and dynamic conditions using PLAXIS sofiware estimated a crest
settlement of 78.09 cm during all reservoir impoundment seasons, which
shows a remarkable agreement with the satellite-derived results. Ground
surveying of micro-geodetic points revealed swelling of the downstream
slope and settlement along the dam crest. The assessment results indicate
that the dam is currently at alert level 2 (caution status). By integrating
satellite monitoring, numerical modeling, radial basis function algorithms,
and ground surveying of micro-geodetic points and the crest, this study
provides an innovative and reliable protocol for monitoring the Shiadeh
earth dam. This approach can play a significant role in enhancing safety
and reducing the risk of dam failure. Moreover, it can be applied to monitor
all operational earth and concrete dams across the country.
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