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Abstract 

 

Monitoring displacements at storage dams requires the presence of a geodetic network of a certain complexity. Dams in 

Romania were built over long periods of time, and most of them have an operating life of over 50-70 years. The 

geodetic network for monitoring displacements at these dams was executed according to the topographic plans existing 

at the time of design. At the current stage, the movement tracking system at a dam is carried out using the 

microtriangulation method. This system must be updated and optimized for the use of modern data acquisition 

equipment, for their rapid processing and transmission to decision-makers. Research conducted on a series of dams in 

eastern Romania has highlighted a series of problems that create a risk in the classic monitoring of dam displacements. 

A main problem at a series of dams is the updating of topographic plans, the geodetic tracking network and the 

equipment provided. Satellite techniques for taking over geodetic data are effective for monitoring displacements in 

"real time". Real-time monitoring of parameters at a dam allows for rapid intervention in assessing a risk and adopting 

safety measures. To this end, the current geodetic networks of dams must be analyzed and modernized by attaching 
modern equipment and software that can take over real-time displacements. 
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Monitoring the structural and functional 

parameters of dams aims to ensure operational 
safety, which effectively protects both the natural 

and human environment. One area of dam 

monitoring is the movement and deformation of 
structural elements (Popovici A., 2002). Movements 

in a dam vary depending on the nature of the 

material from which it is made, the forces acting 

upon it, and its structural condition over time. 
Horizontal and vertical displacements can occur in 

the body of the dam at the crest and on the slopes, 

settlements in the foundation, and at the abutments 
in the flanks, etc. Displacements in dams are 

monitored using a geodetic network designed and 

implemented during construction (Popovici A., 

2002). The geodetic network deteriorates over time, 
being affected by physical and technical aging. 

Romania has about 240 large-type dams, 

which have a service life of over 50–70 years. The 
geodetic network for monitoring movements at 

these dams was implemented according to the 

topographic plans available at the time of their 
design. The network was equipped with the 

equipment available at that time. Dams in Romania 

are classified into four categories of importance 

(A, B, C, D), where those in categories A and B 
are equipped with a "Structural Behaviour 

Monitoring (SBM)" service. 

SBM manually collects geodetic data from 

the field through topographic measurements at 
intervals of time. Current climate change has 

disrupted the distribution of rainfall across 

Romania, a situation that has led to the occurrence 
of rapid floods with high flow rates. Classical 

geodetic networks are largely reactive, meaning 

they provide results after a longer period imposed 

by measurements and data processing. 
The new climatic conditions also require the 

presence of a modern preventive geodetic network, 

which, along with the rapid acquisition and 
processing of data, can facilitate immediate 

decision-making. Research on the use of modern 

geodetic networks at dams is currently developing 

both nationally (Agapie – Mereuta I. et al, 2021, 
Negrilă A. and Onose D., 2013) and internationally 

(Corssetti M. et al, 2016, Maltese, A., et al, 2021, 

Wang T., et al, 2010, Zhang Y., et al, 2018). 
There must be coordination between the two 

geodetic networks (classical and modern) in order 

to obtain viable measurement data. Some of the 
classical geodetic networks in their current state 

present a series of foundational and layout issues 

that hinder their proper functioning. 

The paper presents the results of research on 
the analysis of the structural condition of the 

geodetic network used to monitor displacements at 

two dams located in the eastern part of Romania. 


