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Differences in temperature between the top and the bottom of the pipe

The surveillance of crack width in the pressure piping
of Kruonis PSPP has been performed since 1997. Fig-
ure 9 illustrates more detailed measurements and the
analysis of change of crack width in level 33 of the first
piping from July 30, 2015 to January 05, 2016. Accord-

Recommendations for piping
reconstruction

In order to prevent water from passing through the
openings on the surface of concrete, it is necessary
to perform the following works: to wash the surface
of the pipes, to remove the plants, to seal the joints of

ing to research results presented in Figure 9, the width
of cracks in level 33 of the first piping increases in nega-
tive temperature. The observation carried out from July
30, 2015, to January 05, 2016, showed that the width of
cracks had increased from 0.34 mm to 0.37 mm.

Fig. 9

The change of
crack width in level
33 of the first piping
during the period of
observation from
June 30, 2015, to
January 5, 2016.
Source: drawn by
authors

the pipes and repair other damages of the surface, to
prime the surface and to cover it with a bright material
which is resistant to temperature deformations (elas-
tic), hydrophobia, CO, and ultraviolet light, which passes
through water vapour so that humidity could disappear
from concrete. Part of the third piping was repaired
over the period of May to June in 2014 by removing the
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cracked concrete up to reinforcement and replacing it
with a new mixture of concrete. After the solidification
of concrete, the surface was painted in white colour
(Figure 10). Concrete of several neighbouring sections
in the piping was also painted.
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We consider that the repair by removing cracked concrete
would not be reasonable, as it requires a lot of time and fi-
nancial costs. Besides, it would not stop water from pass-
ing into concrete: leaching out of Ca(OH), was observed in
the repaired and painted area of concrete (Figure 11).

Fig. 10

Maintenance and
painting of the third
part of the piping.
Source: taken by
Lietuvos energija
(photo of R. Vileikis)

Fig. 11

Inconsiderable leaching out of Ca(OH), in the repaired and painted
part of the third piping. Source: taken by authors

Negative impact of temperature deformations could be
reduced by installing piping insulation and covering the
surface of the pipes with an elastic, hermetic materi-
al, e.g. a sprayed bicomponent system — polyurethane
foam covered with acrylics compounds on top with a
low level of solar energy absorption.

Figure 12 shows the dropdowns of temperature in the
wall of the pressure piping, when the temperature in-
side the pipe is +4°C and outside the pipe -20 °C; howev-
er, the top of the pipe is covered with thermal insulation,
the resistance of which is R= 1 m? K/W.

The following heat conductivity coefficients were used
for calculations A :

A =24W/(m-K), 4., = 50W/(m -K),

concrete steel

polyurethane foam = 0'36 W/(m ) K)
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Suggestions for improvement of the
technical state of the pressure piping

It would be necessary:

To renovate the joints in compensation for tempera-
ture deformations so that their values would corre-
spond to those of the design;

To renovate the worn protective cover of the inclusive
steel details and other steel elements;

To remove the damages (dimples, crumbled areas
and leaky joints) from the surface of piping concrete.
Concrete repairing materials, which are elastic and
cohesive, should be used to repair the joints and
other damages. These materials must meet the re-
quirements of standards EN 1504-2 and EN 1504-3.

To do periodical washing of the surface of the piping,
which is covered with dust and is considerably dark,
and to cover it with an elastic, hermetic, hydrophobic
and resistant material to CO, with a low level of solar
energy absorption and to insulate the piping, in order
to reduce the formation of surface cracks caused by
temperature deformations, water passing through ex-
isting cracks and the speed of concrete carbonisation.
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Fig. 12

Temperature
dropdowns after
having installed
thermal insulation
in the wall of the
pressure pipes.
Source: drawn by
authors

1 - steel plate 10 mm
2 - concrete 390 mm
3 - heat insulation R1=1 m? K'W

Conclusions

The following defects and damages were found in the
pressure piping of Kruonis PSPP: in some compen-
sators, concrete in the sections of neighbouring pipes
is in contact or almost in contact; the surface of the
piping is cracked due to the impact of temperature
deformations; precipitation water passing through
the cracks leaches out Ca(OH), from concrete; steel
elements are affected by corrosion.

The research shows that the layer of dust results in
humidity from the precipitations, which needs more
time to evaporate, and in the darker surface, which
heats up more because of sun radiation. This is the
cause of different temperature deformations and
stresses at the top and the bottom of the piping inas-
much as outside and inside the piping.

According to research results presented in Figure
9, the width of cracks in level 33 of the first piping
increases in negative temperature. The observation
carried out from July 30, 2015, to January 02, 2016,
showed that, in negative temperature, the width of
cracks had increased from 0.34 mm to 0.37 mm.
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PlySiai klasifikuojami pagal ju geometrinius (ilgj, plotj, gyl)) ir statistinius parametrus (vidutinis plySiy
skaicius ir dispersija ploto vienete), pagal pavojinguma konstrukcijai ir kt. Siame darbe analizuoti dél tem-
peratlros kaitos atsivere plySiai Kruonio hidroakumuliacinés elektrinés sléginio vamzdyno gelzbetonin-
iame apvalkale. |vertinus vamzdyny technine bikle, detaliau analizuoti plySiai ir deformacijos dél tem-
perattros perkriciy. Pateikiamos badingos iliustracijos, skaiciavimai bei rekomendaciniai pasialymai Siy
pazaidy remontui.

Raktiniai ZodZiai: temperatlros kaita, hidrotechnikos statiniai, gelZzbetoniniai vamzdynai, plysiai.



