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Abstract

Research of deformation processes of Enguri and Zhinvali large
hydratechnical structures based on surveying and geophysical data

The safe and smooth operation of the strategic modern large-scale engineer
constructions, such a, hydropower stations, thermoelectric and nuclear power
stations, high-rise buildings, bridges, large tunnels, etc, depends on their steadiness.

Being a high risky construction, Enguri hydro power electric station is under
control starting from its construction through the whole period of operation.

enguri complex consists of 271.5 m height arc dam near village Jvari, 1,1x10°
MT water reservoir, 15 km derivation tunnel cut in the mountains and
underground hydro power station with five hydroelectric generators in village
Saberio. There are also 4 follen dam. The total capacity of Enguri hydro electric

power station is 1640 thousand kW.

Enguri hydro electric power station construction is unique one as it was built in
the complex geological and seismically active region. Therefore, during its
designing and construction various geodesy, geophysics and other observations
were carried out. Most of these observations are still ongoing.

The present paper contains instrumental observation materials of Enguri dam
and surrounding area carried out during many years. The plumb and reverse plumbs
materials were obtained starting from their mounting until present. Also materials
of geodesy leveling, tiltmeter and dephomography.

from the geology point of view one of the main tectonic element of Enguri
power plant region is up throw fault ingirish fracture, which is laid in the reservoir
base to the west from the dam and has sub meridian spread. The deviation of this
fracture is the rupture of the same type that crosses right base of the dam.
Displacements are spread almost parallel to river Enguri and falls to the right bank

slope at 75-80° angle.

According to the tiltmeter and dephomography observations carried out on
the dam base before flooding the reservoir no deferential movements were
detected between the structural blocks of the fracture. Movements and
deformations between the blocks have closing and separation alternate
character, however mostly separation.

Geodesy high-raise network is presented by two independent networks. At
511m high-raise and 300m low marks of upper reach and also in all six horizons
in the dam.

The rocky layers of lower reach became significantly active after reservoir
formation. Naturally, by the impact of water quantity the descents in the lower
reach and base yielding were expected. However it did not happen, but
benchmarks and markers started to arise. This was especially well seen at the
distance of 300 m from the dam. The relative raise of benchmarks was +7.2 mm.

The certain regularity is seen in the movements of all six horizons of the
dam. The most noticeable are 3, 4 and 5% horizons where there is rising in the
central part of the dam. It is lowered when approaching the rock and then rises
again.
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The reason of such movements of markers in the central part of the dam is
the increased pressure resulted from flooding the reservoir. The dam and base
residue convergences are not noticed; supposedly, they are within the
measurement accuracy limits.

According to the materials obtained at tiltmeter stations, the dam pitches at
the various sections and levels are in accordance with reservoir water
regulation. The dam is moving as a single whole and this movement is fully
corresponds to water regulation speed, its slowing and standing processes.

Based on these data it could be noted that the dam movements and
deformation processes are mainly reversible.

According to plumb indices, the character of dam deformation movements
gradually becomes flexible and corresponds to cycling changes of reservoir
water level. This regularity is the same from the 6th horizon including the crest.

Finally, taking into consideration all observation results carried out by
means of the above-mentioned methods and equipment, it could be said that the
deformation processes and movements of the dam and its base are mainly
reversible, no abnormal deviations were detected during these period and the
dynamics of the dam behavior can be considered as normal.
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