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BB  arMocdepHOi  BOJOTOCTI Ha KPUTHYHWUKA BUTHH  HaBaHTaXCHHS
3aJ11300€TOHHUX KOJIOH

In this paper, an evaluation of the influence of atmospheric humidity on the critical
buckling load of reinforced concrete columns is performed. A particular case
consisting of a real, extremely slender reinforced concrete pole was taken for the
study. The chosen mathematical procedure for calculating the critical load is based
on the Mechanics of Deformable Solids due to variations of structure vibration
frequency over time. The rheological behavior of concrete related to creep and
shrinkage, which illustrates the time-dependent aspect of the problem, was also
considered in the analysis following normative recommendations from the Brazilian
Association of Technical Standards (ABNT). In order to evaluate value changes of
critical buckling loads, different time instants after loading the structure as well as
different relative humidity from 0% to 100%, in 10% increments were considered.
According to the selected criteria, it was possible to verify that a higher atmospheric
humidity decreases the water transport from the interior out to the exterior surfaces
of concrete, hence positively influencing structure stiffness. Therefore, the lowest
reduction on critical buckling was 41.9% at 100% relative atmospheric humidity,
versus the highest 60.7% at 0% relative humidity. A period of 7500 days after
loading the structure was considered in the analysis.

VY wmiif cTaTTi NPOBOJUTHCS OLIHKA BIUIMBY aTMOC(EpHOI BOJOTOCTI HA KPUTUYHE
HAaBaHTa)XCHHS BUTHHY 3ai300€TOHHHX KOJOH. Jlyis mocmimpkeHHs Oyio B3STO
KOHKPETHHIM BUMAJOK, IO CKJIATAEThCS 3 CHPaBKHBOTO, HAA3BUYAHO TOHKOTO
3am3o0eToHHoro croBna. (OOpaHa MareMaTHMyHa MpPoUEAypa pPO3paxyHKyY
KPUTUYHOTO HABAaHTAXEHHS, AKa 0a3y€eThCs HAa MeXaHill 1eQOpMOBaHUX TBEPAUX
T dYepe3 3MIHM 4YacTOTH BiOpaliil CTpykTypu 3 IUIMHOM uyacy. Peojoriuna
noBe/iHKa O€TOHy, TOB's3aHa 3 MOB3YYICTIO Ta YCAAKOI UIIOCTPYE acCHeKT
npobJieMu, 10 3aJIeKUTh Bl 4acy, Takoxk Oylia po3MJIsiHyTa MpH aHaji3l 3TiAHO
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HOPMAaTHUBHUX pEeKOMEHJaliid bpasunbcbkoi acomiamii TEXHIYHUX CTaHAAPTIB
(ABNT). [ Toro, mo6 OIiHuTH 3MiHN 3HaYEHb KPUTHYHUX HABAaHTA)XCHb BUTHHY,
BpPaxoBYBAJIUCA Pi3HI MOMEHTH 4Yacy MICJsl HaBaHTAXEHHS KOHCTPYKIIIi, a TaKOoX
pi3Ha BigHocHa Bojoricth Bix 0% mpo 100% 3 xpoxkom 10%. BignosigHo 10
BUOpaHUX KPUTEpIiB, MOXKHA OyJO MEpPEBIPUTH, 110 OUIBII BHUCOKA aTMocdepHa
BOJIOTICTh 3MEHIIY€E PyX BOAM 3CEPEAMHU /10 30BHIIIHIX MMOBEPXOHb OETOHY, OTKE
MO3UTHUBHO BIUIMBAE HA JKOPCTKICTh KOHCTPYKIi. ToMy HaliMeHIlle 3HUKEHHS
KpUTUYHOTO BUTUHY ckiajno 41,9% npu 100% BigHOCHIM atMochepHii BOJIOTOCTI,
npotu Havsuioro 60,7% npu 0% BigHOCHIN Bosiorocti. B anaiizi BpaxoByBaBcs
nepion 7500 IHIB miciis 3aBaHTAXEHHS CTPYKTYPH.
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