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OCTATOYHBIE JE®OPMALNU BETOHA KEJIE3OBETOHHbBIX
JJJEMEHTOB IIPU HUK/ITMYECKOM 3AMOPA’KUBAHUU U
OTTAUBAHUU

Annomayun. Onvimvl N0 UCCICO08AHUIO  GIUAHUS  YUKIUYECKO20 3aAMOPANCUBAHUS U
ommaueanus ([[30) na noeedenue 6Gemona nokaszvlearOm, uymo 6 OemoHe Npu B030eUCMEUU
OMPUYAMETbHbIX — MeMnepamyp  HaAOmooaemcsi pocm — OCMAMOYHbIX — deopmayuili 6  eude
decmpyKkmueHo20 pacuiupenus bemona. /Jo Hacmoswje2o pemeHi Maio uU3y4eHHbIM OCIMAemcs BONPocC
GIUSAHUSL  NPOYEHMA APMUPOBAHUSL  JICENe300eTMONHBIX  DNEMEHMO8 HA  GeIUHUHY  OCMAMOYHBIX
Odeghopmayuil pacuupenus OemoHa 8 3a6UCUMOCIU OM €20 HANPSJICEHHO20 COCMOSAHUS (PACmAdICEHUe,
coicamue). B uacmuocmu, HACKOILKO apmMamypa 3aMeoisiem pasgumue 0ecmpyKmueHbiX Npoyeccos 6
bemone, a UMEHHO YMeHblaem OCMAamouHvle deopmayuu e20 pacuuperus npu 3HAKONePeMeHHbIX
MeMNepamypHuIxX 6030€tiCMGUSIX.

Lenvio Oannoii pabomvl 567810Ch IKCHEPUMEHMATIbHOE UCCICO0068AHUE GIUSHUSL NPOYEHmMA
apmMuposanus Ha ocmamoumvie Oehopmayuu 6emoua dHcene300emonHbIX INEMEHMO8 6 YCAOBUSIX
3HAKONEPEeMEHHbIX MeMnepamyp.

B kauecmee onvimuwlx 00pazyos ObLiu NpuHsAmMbl OEmMOHHbBlE U JiCeNe300emOonHble NPU3Mbl
pasmepom 10x10x40 cm. Ilpu smom eapvuposancs npoyenm apmuposanus (0,0 %; 0,5 %; 1,13 %;
2,54 %) u ypoeenv nacpysxcenus oopasyos (0,0, 0,3; 0,7).

B pezynomame ucnvimanuii onvimuulx 06pazyoe ObLiu NOLYHEHbl OCMAmMOYHble dedopmayuu
pacuupenust 6emona 8 YCI08UsX YUKIUYECKO20 3amopadcueéanusi u ommausanus.. Ha ocnoeanuu
NOIYUEHHBIX Pe3YIbMamos npediodiceHbl popmynvl 0 pacyema ocmamoynvix oegopmayuii 6emona
JHCeNe300eMOHHBIX INEMEHMO8 8 YCIOBUSIX 3HAKONEPEMEHHIX MEMNEPAmyp, YYumleaiowjue npoyenm
aApMUPOBaHUSL.

Knrouegvle cnosa: yuxkiuueckoe 3amopadcusanue u ommausanue, 0ecmpyKmugHvle npoyeccyl,
OemoH, npoyenm apmuposanus, ocmamoyHvie 0ehpopmayull, ypo8eHs HASPYHCEHUA.
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PERMANENT DEFORMATIONS OF CONCRETE OF REINFORCED
CONCRETE ELEMENTS DURING CYCLIC FREEZING AND THAWING

Abstract. Experiments on the study of the effect of cyclic freezing and thawing (GCS) on the
behavior of concrete show that in concrete, when exposed to negative temperatures, there is an
increase in residual deformations in the form of destructive expansion of concrete. Until now, the
question of the influence of the percentage of reinforcement of reinforced concrete elements on the
magnitude of residual deformations of concrete expansion depending on its stress state (stretching,
compression) remains little studied. In particular, how much reinforcement slows down the
development of destructive processes in concrete, namely reduces the residual deformations of its
expansion during sign-variable temperature effects.

The purpose of this work was an experimental study of the effect of the percentage of
reinforcement on the residual deformations of concrete of reinforced concrete elements under
conditions of alternating temperatures.

Concrete and reinforced concrete prisms with a size of 10x10x40 cm were adopted as
prototypes, while the percentage of reinforcement varied (0.0 %; 0.5 %; 1.13 %; 2.54 %) and the level
of loading of samples (0.0; 0.3; 0.7).
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As a result of testing of prototypes, residual deformations of concrete expansion were obtained
under conditions of cyclic freezing and thawing. Based on the results obtained, formulas are proposed
for calculating the residual deformations of concrete reinforced concrete elements under alternating
temperature conditions, taking into account the percentage of reinforcement.

Keywords: cyclic freezing and thawing, destructive processes, concrete, percentage of
reinforcement, residual deformations, loading level.
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