CTPOUTEJILCTBO

VIK 69:624.131.43

k.m.n. Kapanemsan C. X.,
K.m.H. Ycenko B. H.
(Aoul'TY, . Anueeck, Ykpauna)

HANPAXEHHO-AE®OPMNWPOBAHHOE COCTOAHUE BETOHA B
XENE3OBETOHHbIX BHELEHTPEHHO CXATbIX 3JIEMEHTAX NPU
NOBTOPHbIX HAIPYXXEHUAX

Cmamvst NOCeAUeHA IKCHEPUMEHMATILHOMY UCCIe008aHUI0 pabombl O6EemoHa 6 Jceae300emMOHHbIX
BHEYEHMPEHHO CHCAMBIX IIEMEHMAX 6 YCI08UAX NOSMOPHLIX HazpyodiceHul. lIpusedenvl pe3yivmamol
IKCNEPUMEHMATILHBIX UCCTICO0BAHUT GIUAHUSL NOGMOPHBIX HASPYICEHUN U CNOCOO OYeHKU npoyecca Oe-
hopmuposarus bemona cocamoii 30HbL CMOEK NPU NOGMOPHLIX HASPYIHCCHUSIX.

Knroueesvle cnoea: bemon, scene3obemon, 6HeYeHmMpPEeHHoe Cocamue, NPOYHOCHb, oeopmayuu, ma-
JIOYUKTIOBbIE HAPYICEHUS, KOIUYECMBO YUKIIO8 HASPYIHCEHUL, HANPANCEHHO-0ehOpMUPOSAHHOE COCMO-

AHUe.

IIpoGiema U ee CBA3L ¢ HAYYHBIMH H
NPaKTHYEeCKUMH 33a4aMu.

B crpouTenbeTBE 0IHUM M3 TYTCH TOBBI-
meHus. 3PPCKTUBHOCTH, JIOJTOBCUYHOCTH H
HaJIC)KHOCTH JKCJIC300CTOHHBIX KOHCTPYKITHH
SIBJISICTCSI COBEPIICHCTBOBAHME METOJIOB HX
pacuera, YYMUTHIBAIOIUX KaK (PU3UYCCKYIO
HCJIMHCHHOCTH MaTEPUAoOB, TaK U U3MCHCHUE
ICOMETPUM KOHCTPYKIIMU B TIpoiiecce jieop-
MUpOBaHUA. B OonbIIMHCTBE CiIydaeB psijl
CTPOMTEIBHBIX KOHCTPYKIIMH I10JIBEPraroTCs
JICVCTBUIO HEMHOTOKPATHO TOBTOPHBIX (Ma-
JIOIMKJIOBBIX) HAIPYKCHHM, KOTOPBIC HEpe/l-
KO NPEBBINAIOT pacyeTHbie 3HadeHus. [Ipu
STOM Pa3pyIICHUE KOHCTPYKIIMH MOXKET I1po-
VICXOJIUTH BCIICJCTBUE MAJIOIMKIIOBOW YCTa-
JI0CTH, 0OYCIIOBJICHHON YIPYTOIUIACTHYECKUM
nedopmupoBanuem Oerona. Ilostomy uHTE-
pec K mpoOieMaTiKe MajoIUKIOBOHM ycraio-
CTH KEIIe300€TOHA U UCCIICIOBAHUC BIIUSHHUS
MAJIOIMKIIOBBIX HArPyKCHUW Ha JMAarpaMMmy
nepopmupoBanusi OCeTOHa M HAIPSHKECHHO-
neGOpPMUPOBAHHOE COCTOSIHUEC KEIC300€TOH-
HBIX KOHCTPYKIMI B HACTOSIICEC BPEMs SB-
nsores akryanbHbivMu [ 1, 2]. Tlpu noBTopHbBIX
HArpy>KeHusix (B OTJIMYME OT OJHOKPATHBIX)
COIPOTHBIICHUE MAaTCPHAJIOB Pa3PYIICHHIO
3aBHCUT OT MX CIIOCOOHOCTH COIPOTHBIISITHCS
muKmueckoMy pedopmuposanuio. [lostomy
paspabaTbIBacMbIE METOIbI pacdera JNOJKHBI
OBITH ITOCTPOCHBI HA OCHOBE PCAILHBIX Ha-
rpamm 1eOpMUPOBAHMS, YIUTHIBAIOIIUX H3-
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MCHCHHME  (PU3MKO-MEXaHMYCCKMX CBOWCTB
OeToHAa M apMaTypHOW CTaJIM B 3aBUCHUMOCTH
OT YCIIOBMH JKCIUIyaTalluu KOHCTPYKIuu [1,
2, 3].

PesynbTaThl OKCIIEPUMCEHTAIBHBIX HCCIIC-
noBanuit [2, 3, 4, 5] noKa3BIBAIOT, 4YTO JIMa-
rpammbl JicopmupoBanusi OeToHA TP II0-
BTOPHBIX HArPY)KCHUSX MU3MCHSIOTCS (TpaHC-
dbopMupyrorcsi). ITO CBHJICTCILCTBYET 00
U3MCHCHHH JIeHOPMATHBHBIX U IIPOYHOCTHBIX
CBOMCTB OCTOHA, YTO B OCHOBHOM CBSI3aHO C
HAKOIUICHUEM ILIACTUYECKUX (HEOOpaTUMBbIX)
nedopmaruit. OCoOCHHOCTHIO PadOThI OETOHA
IIPY 3TOM SBJISICTCS TO, YTO OH B 3aBUCUMOCTH
OT mapameTpoB (YpoBHS, CKOpocTH, K0dddu-
IUCHTAa ACUMMCTPHM W KOJIMYCCTBA ITHKIIOB)
[OBTOPHBIX HArPYXCHHH II0CJIC/IOBATCIILHO
IPOXOJMT IPUCYIIIHE MY TPH XapaKTCPHBIX
CTaJIM{  YIIPYTIOILIACTUYIECKOTO JiehopMupo-
BaHUS: WHTCHCUBHBIA BHIOOD IUIACTHYCCKUX
nedopmaruit (yruiotHenue OETOHA), YCIIOB-
Has cra0wim3anus npuparicHuii jedopma-
il (yrpyras pabora OeToHa), YCKOPCHHBIH
poct gedhopmaruit (pa3yruiOTHEHHE CTPYKTY-
pel Octona). Takas 3aKOHOMEPHOCTH Aedop-
MUPOBaHMS CKATOro OCTOHA, KaK IIOKa3bIBa-
10T OIBITHI [3, 6], HAOIIONACTCS U TIPU UCIIBI-
TaHUH JKEJIC300CTOHHBIX BHEHEHTPEHHO CiKa-
TBHIX ¥ U3rH0ACMBIX JIIEMCHTOB. JTO MTO3BOJIS-
€T 3aKIIOYMTh, YTO Xapakrep AehopMupoBa-
HUS 1 MCXaHHM3M ITOTCPH HECYILECH CIIOCOOHO-
CTH KEJIC300CTOHHBIX KOHCTPYKLHH 3aBHCAT
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OT OCOOCHHOCTEH ACPOPMHUPOBAHUSI HCXO/]I-
HBIX MarepuanoB. OJIHAKO C TOYKU 3PCHHS
OIICHKM TPOIIECCCOB  YIPYTOIIACTUYCCKOTO
negopmupoBanusi OeToHa, kenezo0eToHa u
BBITIOJTHCHHBIX M3 HUX DJICMEHTOB KOHCTPYK-
U TIPE/ICTABIISIIOT MHTEpeC rpaduku Hapac-
tanus Jepopmainmii. OHM OTpakaroT 3aBUCH-
MOCTh MCXJly jchopManusMu M YUCIOM
IUKJIOB HArpyKCHUM, T.C. KMHCTUKY Je(op-
MUpoBaHUS marcpuana. s OleHKu Harps-
KCHHO-JICOPMHUPOBAHHOTO COCTOSIHUSI KOH-
CTPYKTMBHBIX 2JICMCHTOB MOXHO TaKXe HC-
110JIb30BaTh KPUBLIC HapacTaHusi Iepemerne-
HU#, KOTOPBIC JIAIOT BO3MOXXHOCTb TIPOAHAIIHU-
3MPOBATh 3aKOHOMCPHOCTH M3MEHEHMsI IPO-
ri0OB B 3aBUCHMMOCTH OT KOJIMYECTBA IMKIIOB
HarpyXeHuM.

Lenanr padorsl — uccie0BaHUC HAIPS-
KCHHO-JICOPMHUPOBAHHOE COCTOSIHUE M Ppa-
00Thl OCTOHA B JKEJIC300CTOHHBIX DJIEMCHTAX
1P MAJIOIMKJIOBBIX HATPYKCHHSIX.

N3noxenue MaTepuana U ero pesyJjbTa-
Tel. B jraboparopun kadenpor “CrpouTeiib-
HBIC KOHCTPYKIIMU~ OBLIN TPOBE/ICHBI YKCIIC-
PUMCHTAJIBHBIC MCCJIC/IOBAHUS BIIMSHUS HC-
MHOTOKPATHO ITOBTOPHBIX (MaJIOIIMKIIOBBIX)
Harpy>k€HUM BBICOKMX YPOBHEW Ha HECYIYIO
CIIOCOOHOCTh BHEIICHTPEHHO CIKATBIX CTOCK.
Ha pucynkax 1 u 2 COOTBETCTBEHHO IIpej-
CTaBJICHBI KPUBBIC HapacTaHus jedopMaliuii
(KpMBBIC IMKIMYCCKOW MOJI3ydecT) OeToHa
ckaroit puops 1 porudoB croek cepuit C-11
n C-1II [3].
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Pucynok 1 — Kpussie napacranus aedopmanuit
Ha cxkaToit pubpe croek: 1-cepus C-111,
2-cepus C-11
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Pucynok 2 — Kpussie Hapacranus nporu6oB B
cepenuue croek: 1-cepust C-III, 2-cepus C-11

Croiiku cepun C-II ucrpitansl Ha 6aze 14
IPC/IBAPUTEIILHBIX IUKIOB TI0CJIE, KOTOPBIX
JIOBOJIMUIMCH /IO Pa3pYIICHHSI OJHOKPATHBIM
Harpyxenuem, a croiiku cepun C-II1 — mox-
BEPrajiuch BO3JICHCTBUIO TIOBTOPHBIX HArpy-
JKEHUSIM BIUIOTH JIO Pa3pylLICHHUSL.

W3 puCyHKOB BMJIHO, YTO II0 CBOEMY Xa-
paKTepy KpUBBIC OJM3KM MCEXKIy CO00M U
AHAJIOTUYHBI KPUBBIM TOJ3Y4E€CTH TIPHU JUIH-
TCJILHOM JICHCTBMM HArpy3ku W MMCIOT Xa-
pakrepubie yuactku (cepust C-I11), coorser-
CTBYIOIIIME TPEM CTaJUsIM YIIPYroluiacTuye-
ckoro jichopMupoBaHusi OeToHA.

W3 prucyHKOB Tak»e BHJIHO, YTO Hapacra-
Hue jaeopmanuii u MPOrudOB CTOCK BHAYAJIC
IIPOMCXO/IMIIO MHTCHCUBHO, HO C YMCHbIIIE-
HUEM cKopocTu JiepopmupoBanusi (I yua-
CTOK). 3areM mpolecc JieGOpMUpPOBAHUS CTa-
ounmsupyercst (YCJIOBHO), TO €CTh, YBEJIMYEC-
Hue jgeopmanuii ¥ MporuboB MPOUCXOTUIIO
¢ nocrosirHoM ckopocteio (II yuacrok). [a-
JIee MHTCHCUBHOCTH JIePOPMHUPOBAHUSI CHOBA
Bo3pacTajia (JIo IpEJCIbHBIX 3HAYCHUM), U
IPUBOJMIA K YPE3MEPHOMY YBEIMYCHUIO
POrudoB, BCICJCTBUC YCrO CTOWKH paspy-
maimck (III yuacrox). Kpussie croek cepuu
C-II ornuuarores ot C-1II Tem, uro y HuX OT-
cyrcrBytor yuyactku 11 u III. D10 cBs3ano c
TEM, YTO OHY JOBOJIWINCEH J0 Pa3pyLICHUS B
HCPHOJ CTabWIM3alMy pocta jachopmariuii.
Heo0xoauMo OTMETHTB, YTO HapacTaHHE Jic-
dopmarmii B yCIOBHUSX IIOBTOPHBIX HArpy»xKe-
HUN B OCHOBHOM IIPOMCXOJAMIIO 33 CUET pas-
BUTHUS LHUKIAYCCKON TOJ3y4EeCTH, KOTOpPAs
croco0CTBOBaja POCTY OCTATOYHBIX Aedop-
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Maimit u mporudoB croek. Ilocnennue npu-
BO/MUIM K YBCIIMYCHUIO HAYAJILHOTO DKCIICH-
TPUCUTETA TIPUIIOKCHUS CHKUMAIOIICH Ha-
IPY3KH ¥ BHCIITHETO M3rHOaroIero MOMEHTA.
Poct ocrarounsix (mnactuueckux) aedopma-
U SBJSICTCS TIPU3HAKOM HACTYIUICHHUSI Ma-
JIOIMKJIOBOM YCTaJIOCTH B pe3yibTare 1ocre-
IICHHOTO HAKOIUICHUS MHKPOTIOBPEIKJICHUHN B
Oeromne.

BbiBoAbI U HampaBJieHHe JaJIbHeHIIuX
HCCJIe/IOBAHMA.

B kene300eTOHHBIX BHEICHTPEHHO C)Ka-
TBIX DJIEMCHTAX MIPU HEMHOTOKPATHO TIOBTOP-
HBIX HarpyXeHusix OeTOH II0CICA0BATEIHHO
IIPOXOJIUT TPU CTAJIUU YIPYrOILIACTHUYECKOTO
negopmupoBanms. Cradbunmzanus pocta Jie-
dbopmanmiit 6eToHa M MPOruOOB cToeK (TpH-
CIoco0JIIeMOCTh) HacTynaeT mocie 5-10

Bubaunorpapuyeckuii cnucok

I[MUKJIOB, YTO MOXCT ABJIATLCA KPUTCPUCM JIJISA
Ha3HA4YCHMs KOJIMYCCTBA ITMKJIOB B YCJIOBHAX
MaJIOIMKJIOBBIX Harpyxenuit. Hecymas cro-
COOHOCTh M XapakKTep pPa3pylICHHsI BHCICH-
TPCHHO C)XKATHIX DJICMCHTOB 33aBHUCSAT OT OCO-
OoenHocreit negopmupoBanus OeToHA HpHU
110/100HOM XapakTepe HarpyKCHH.

B Hacrosiiee BpeMsi B HOPMaTUBHBIX JIO-
KYMCHTaX OTCYTCTBYET MCTOJIMKA pacyera
CTPOUTEIIBHBIX KOHCTPYKIMK IIPU MaJOIMK-
JIOBBIX HarpyXxeHusix. B cBsi3u ¢ 3TUM Ha3pe-
Ja HEOOXOJIMMOCTh CO3JIaHMsl €JIMHON METO-
JWMIKW pacyera, YYuTHIBAIONIEH 0COOEHHOCTH
N3MCHCHUA @HSHKO-MGX&HI/I‘-ICCKI/IX CBOMICTB
OeToHAa M apMaTypHOW CTaJIM B 3aBUCUMOCTH
OT pCalIbHBIX YCJ'IOBI/Iﬁ OKCIUlyaTalluh KOHCT-

PYKIIMIA.
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EKCHEePUMEHMATILHUX OOCTIONCEHD BNIUBY NOGMOPHUX HABAHMAICEHL MA CNOCIO OYIHKY npoyecy dego-
PMY8anHs 6EMOHY CHIUCHYMOT 30HU CIOSKIE NPU NOBMOPHUX HABAHMAICEHHSIX.

Knrwouoei cnosa: 6emon, 3anizobemon, nosayenmpose CMUCHeHHs, Miynicmy, oegopmayii, mMaroyu-
K081 HABAHMAICEHHS, KITLKICIY YUKIIE HABAHMAICEHD, HANPYICEHO-0eOPMOBAHUL CINAH.

Karapetyan S. Kh., Usenko V. N. (DonSTU, Alchevsk, Ukraine)
STRESS-STRAIN STATE OF CONCRETE IN CONCRETE ECCENTRICALLY LOADED
ELEMENT UNDER REPEATED LOADINGS

The article is devoted to the experimental study of reinforced concrete elements eccentrically com-
pressed under repeated loadings. The results of experimental studies of the effect of repeated loadings
and the method of evaluation of the process of deformation of the concrete compression zone racks with
repeated loading.

Key words: concrete, reinforced concrete, eccentrically loaded, strength, deformation, small cycle
repeated, number of loading cycles, stressed and strain state.
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