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PO3PAXYHOK ITIOBAHEHTPOBO CTUCHYTHUX EJIEMEHTIB

B po6omi & pe3ysbmami po3paxyHKy 6CMAHOB/AHEMbCS OO0YiAbHICMb YCMAHOBKU mMaA CMyniHb HACUYEHHS
apmamyporw posmseHymoi ma cmucHeHoi 30H nhepemuHy. [Ipu Maaux ekcyeHmpucumemax, KoAu Cu/id NPUKAadadeMucs 8
Medcax s0pa nepepisy, HACUYEHHS ApMamypol CMmucHymoi 30Hu npuzeodums 00 NOMIMHO20 30iAbWeHHS1 MiYyHOCmi
nepepisy. [Ipu eesukux ekcyeHmpucumemax HACUMeHHs ApmMamypor CmucHymoi 30Hu MmaioeekmusHe.

Kaiouosi caosa: diazpamu depopmysanHs, Kam'aHa kaadka, 6emoH, 0Cbos8e CMUCHEHHS, no3ayeHmpose
CMUCHEHHS.

Yaremenko OLENA, Balduk PAVLO
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CALCULATION OF OFFCENTRALLY COMPRESSED ELEMENTS

A large number of calculation formulas have been proposed to describe the deformation diagrams of masonry and concrete. The
data indicate the possibility and expediency of using full masonry deformation diagrams to calculate the strength and deformations of stone
and reinforced stone pillars. Experimental samples and stone pillars were tested. The samples were of five types and differed among
themselves in the location of reinforcement and the reinforcement ratio, as well as in the method of loading - axial or off-center compression
with different eccentricity.

In the paper, experimental and calculated longitudinal deformations of masonry and reinforcement for samples of different
groups. These data testify to the possibility and expediency of using full masonry deformation diagrams to calculate the strength and
deformations of stone and reinforced stone pillars. As the amount of reinforcement in the stretched zone increases, most of the section works
on the descending branch of the diagram. The size of the compressed zone increases, which is equivalent to a decrease in eccentricity.
Reinforcement of the compressed zone with reinforcement increases the strength of sections with double reinforcement. The shapes of the
stress profiles in the masonry practically do not depend on the presence of compressed reinforcement.

The calculation establishes the expediency of the installation and the degree of saturation of the stretched and compressed cross-
sectional areas with reinforcement.

At small eccentricities, when the force is applied within the core of the section, saturation of the compressed zone with
reinforcement leads to a noticeable increase in the strength of the section. At large eccentricities, saturation of the compressed zone with
reinforcement is ineffective.

Keywords: deformation diagrams, masonry, concrete, axial compression, eccentric compression.

ITocTaHoBKa MpoO/IeMH Y 3arajIbHOMY BHIJISIAI
Ta ii 3B’#130K i3 BaXKJIMBUMH HAYKOBUMU Y MPAKTUYHHMH 3aBIaHHAMHI

Kam'siHa kiajgka aHanorivHo O€TOHY J00pe OMMPAEThCs 3YCWIUISIM, LIO CTHUCKAIOTh, 1 HE3HAYHO -
PO3TATYIOUMM 3yCWIUISIM. Y 3B'SI3KY 3 IIMM 3aCTOCOBYIOTh apMyBaHHS KaM'SHUX KOHCTPYKUii. Po3pi3HsoTh
apMoKaM'siHi Ta KOMIUIeKCHI KoHcTpykuii [1]. Jlo mepmmx BIiIHOCSTH KOHCTPYKLIi, B SKHX apmarypa
PO3TalIOBY€ETHCS Y IMIBax KIagkd abo Oopo3Hax y mrapi po3uwmHy. Jlo Opyrux - Kam'sHi KOHCTPYKIIii, MOCHIICHI
3ami300€TOHOM. ApMOKaM'siHi Ta KOMIUICKCHI KOHCTPYKIIi MaroTh Oarato cmimpHOTO. [laTh KOpPIOH MiXK HHMHU
Baxxko. ToMy Hazan Ha3UBaTHMEMO Ti i iHIIII ApMOKaAMEHHUMH KOHCTPYKIISIMU.

Hnst ommcy niarpam nedopMyBaHHS KaM'ssHOI KiIaaKu Ta OETOHY 3alpoOIlOHOBAaHO BENHKY KiJIbKICTh
po3paxyHkoBux Qopmyn [2..3]. HaBeneHo omumc AocimifHUX 3paskiB Ta JESKUX PE3yJIbTATIB €KCHEPHUMEHTAILHUX
JIOCITIZKeHb MIIHOCTI Ta JedopMaliii apMoKaM'sHUX CTOBIIB, BUKOHaHuX B.A. Kameiiko [4]. Byno BunpoGyBaHo
46 nocmigHUX 3pa3KiB - apMOKaM'SHUX CTOBIIIB 3 MPOEKTHUMH po3mipamu 145x51x51 cm. 3pas3ku Oynu n'sTu THIIB,
17 Tpym i po3pi3HSIHCS MiXK COOOI0 PO3TAIIyBaHHAM apMaTypH Ta Koe(dilieHTOM apMyBaHHS, a TaKOX CIOCOOOM
HABAaHTAXXCHHS - OChOBE 200 MMO3alEHTPOBE CTUCHEHHS 3 PI3HUM EKCIIEHTPHUCHUTETOM.

AHani3 nocaigkeHb Ta myoJaikaunii
B po6oTi HaBeAeHO MOCTiAHI Ta poO3paxyHKOBI MO3J0BXKHI AedopMallii KIaAKu Ta apMaTypu Ui 3pa3KiB
pi3Hux rpyn 3i0pani Ha puc. 2, 3, 4. Lli naHi cBigYaTh PO MOXJIMBICTH Ta JOUUIBHICTH 3aCTOCYBaHHS MOBHHX
Jiarpam nedopMyBaHHS KJIAJIKH 10 PO3paxyHKy MIiIHOCTI Ta AedopMaltiii kKaM'sTHUX Ta apMOKaM'sTHUX CTOBIIIB.

®opmyn0BaHHA Wijneil cTaTTi
Merto10 poOOTH €: BCTAHOBJIEHHS JOLUIBHOCTI YCTAHOBKH Ta CTYIIHb HACHUYECHHS apMaTypOIO PO3TATHYTOI
Ta CTUCHEHOI 30H MEPETHHY.
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BuKkj1an oCHOBHOT0O MaTepiaiy
ApMyBaHHS PO3TATHYTOI 30HM CYTTEBO 30LIbLIyE MIIHICTH Hepepidy. MIIHICTh apMOKaM'sIHUX CTOBIIIB,
3aBaHTaXEHUX 3 ekcueHTpucuteToM ¢=20 cMm (0,4h) 31 30iIBIICHHAM BincoTKa apmyBaHHs B iHTepBaii 0,09; 0,23;
0,47; 1 0,7% 36impmmnacs BignosiaHo g0 1,46; 1,75; 1,96 ta 1,98 pa3u B mOpiBHSIHHI 3 MIIHICTIO KaM'sSTHUX CTOBIIIB,
3aBaHTAXKEHUX 3 TAKUM K€ €KCLEHTpUCUTETOM (puc.l).
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Puc.1. IlpoexTHi po3mipn gocaignux 3paskis B.O. Kameiiko

AHami30M eKClIepUMEHTAIBHUX Ta PO3PaxXyHKOBUX JaHUX BCTAHOBIJICHO HACTYIIHE.

3i 301IbLICHHSIM KUIBKOCTI apMaTypH y pO3TATHYTIH 30HI Oijblila YacTHUHA Mepepizy Mpalloe Ha HU3XITHIH
TUIKK Jiarpamu. 30UIbLIYETHCS PO3MIP CTHCHYTOI 30HH, IO €KBIBAICHTHO 3MEHIICHHIO €KCIEHTPUCHUTETY €o. Y
niamazoni p = 0,47 + 0,7% 30inbIIEHHS MIIHOCTI HECYTTEBE; HACHUCHHS apMaTypolO PO3TATHYTOI 30HM JIOLLIBHO,
NOKH HAalpYTH B PO3TATHYTIH apMaTypi B MOMEHT PYiHYBaHHS AOCATAIOTh IIMHHOCTI.

Po3star HapanTtaxennsg B kH CrHck
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Puc. 2. ITo3nos:kni nedopmanii k1aJKu Ta apMaTypH 3paskis rpynu 12
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PosTar Hapanrtaxenns B kH Cruck
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Puc. 3. Ilo3noB:xHi Aedpopmanii kIaaKku Ta apMaTypH 3pa3kis rpynu 14
Poztar HaganTtaxeHHs B KH CtHck
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Puc. 4. Tlo3noB:kHi 1edopmanii K1aJAKu H apMaTypu 3pa3kis rpynu 16

Ha puc. 2,3,4 npuifHATI O3HAYCHHS ........ nedopmaris apMaTypH, nedopmaris KIagkd, - - - - -
PO3paxyHOK.

[MocunenHs CTHCHYTOI 30HM apMaTypor 30LIbLIyE MILHICTh Hepepi3iB 3 MOABIHHMM apMyBaHHIM Yy
MOPIBHSIHHI 3 MIIHICTIO MEPepi3iB 3 OAMHOYHUM apMyBaHHIM uist inTepBany pu=p'=0,09; 023; 047; 1 0,7% - 1,09;
1,13; 1,3 Ta 1,47 pasu BianmoBigHo. dopmu emop Hampyrd B KAl NPaKTHYHO HE 3aieXaTh BijJ HasBHOCTI
CTUCHYTOI apMaTypHu.

Hecyu4a 31aTHICTh KaM'sITHUX CTOBIIIB IIPH OCHOBOMY CTHCKY cTaHOBUTH 1500 xH.

Jani mpo po3paxyHKOBY HeCydy 3JaTHICTb CTOBIIIB, HAaBaHTAKEHHWX 3 PI3HAM EKCICHTPHUCHTETOM
MIPUKIIAICHOT CTUCKA0Y0i CHIIM HaBeIeH] B TaOmwmi 1.

Tabmums 1
Po3paxynkoBa Hecy4a 3paTHicTh Np KH apmokam'sinnx croBnis nepernnom 0,51x0,51 m npu pisHux
C€KCHEHTPHCUTETAX HABAHTAKECHHS

e% u, 1o 0 0 0 0,09 [023 0,47 [0,7
h L1009 [023 [047 [07 [0,09 [023 [047 |07
0,2 1158 | 1180 | 1232 | 1239 | 1234 | 1377 | 1614 | 1774
0,4 N, [588 [733 [871 |870 |e641 |871 | 1146 | 1282

0,6 kH 253 | 432 | 602 | 746 | 265 502 | 775 | 938
0,8 143 [ 278 | 435 552 147 1304 | 539 |707

BHCHOBKH 3 TaHOT0 AOCJTIIUKEHHS i MEPCIEKTHBH NMOJANBIINX PO3BIIOK Y TaHOMY HANPAMI
Po3paxyHKOM BCTaHOBIIOETHCS JOIUIBHICTh YCTAHOBKH Ta CTYIIHb HACHYEHHS apMaTypol0 PO3TATHYTOI Ta
CTHUCHEHOI 30H MEPETHHY.
ITpu Manmux excrieHTpucuTeTax (€9=10cM), KoM CHJia IPUKIAAAETHLCA B MeXaX siapa mepepizy, HacHueHHs
apMaTypor0 CTHCHYTOi 30HW TPHU3BOAWTH O TOMITHOTO 30iNbIIEHHS MIIIHOCTI mepepidy. [Ipum Bermkux
eKcreHTpucuTerax (€ = 40 cM) HACHUCHHS apPMATYPOO CTHCHYTOT 30HU MalIOC(CKTHBHE.
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