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Abstract 

 

Numerical analysis of pore water pressure changes and the evolution of vertical deformations are the main aspects of the 

behaviour monitoring of an earth dam. This study analyzed the main aspects of the behaviour monitoring of the Plopi 

Dam, built on the Gurguiata River, in the northwest of Iași County, Romania. The main data taken into consideration are 

the dam body's type and material, the foundation's soils, and the dam's monitoring equipment. For tracking the evolution 

of the pore water pressure, 12 piezometers are used. The Plopi Dam is equipped with 19 piezometers, of which 9 

piezometers (marked with B) show the route of the infiltration curve through the dam body and 10 piezometers (marked 

with F) have the bottom level in the base of the foundation and record the variation of groundwater levels in the aquifer. 

The paper presents the pore-pressure ratios in embankment material throughout its existence, mainly in the last 12 years, 

and the influence of external stresses on the hydrostatic levels. Data obtained for a period of 45 years (1978-2023) from 

11 landmarks, placed on the dam canopy, were used in the settlement analysis of the embankment The filling in the dam 

body is still being consolidated, the settlements are significant, the pore pressures are high, so the monitoring of the dam's 

behaviour is done continuously so that the dam is safely exploited. 
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Dams are barriers to the river flow that are 

either constructed or natural. A dam is a hydraulic 

structure of impervious material built across a 

flowing stream, river, or water channel to create a 

reservoir of impounded water for such purposes as 

water supply, irrigation, hydropower, flood and 

erosion control, navigation, fishing, recreation, and 

other uses (Osuagwu J.C. et al, 2017). 

The high risks associated with earth dams in 

operation may be mitigated by reliably, 

extensively, and resolutely checking the 

embankment and natural reservoir slopes 

behaviour, through the interpretation of monitored 

precursors and/or indicators, in order to promptly 

bring to light the presence of dangerous 

phenomena. The pore water pressures, the seepage 

flows, the displacements, and the total stresses are 

the typically monitored variables to ensure dam 

safety. Monitoring the surface displacements hence 

represents an effective tool to check the above 

mentioned risk phenomena, especially global 

instabilities within the embankment and reservoir 

natural slopes (Martire D.D. et al, 2014). 
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Vertical deformations of the embankment 

dams, if not effectively monitored, could be 

disastrous for the structural integrity of the dam 

(Osuagwu J.C. et al, 2017). Settlements may lead 

to dangerously diminished canopy levels, and thus 

result in dam overtopping, which could result in 

dam failure and complete washing away of the 

dam. Deformations of embankment dams have to 

be measured at least once every year. In this way, 

any sudden changes in settlement can be detected 

and a more detailed evaluation can be carried out. 

The monitoring data must be analyzed and 

evaluated continuously and presented graphically 

so that both long-term and short-term tendencies 

are visualized (Pytharouly S., Stiro S., 2008). 

The dam of the Plopi reservoir, located on 

the Gurguiata River, is an earth dam that provides 

a global retention to the canopy of 11.293 million 

cubic meters (Water Basinal Administration 

Prut – Bârlad, 2022). The dam is made of earth, 

of homogeneous type, with a maximum height of 

10.50 m and a crown length of 330 m and has a 1m 

high concrete parapet in the upstream part of the 


