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E®EKTUBHICTD INIJACUJEHHA 3T HHAJIBHUX 3AJII30BETOHHUX
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COMPOSITE MATERIALS

B mporeci ekcrutyaraunii OyaiBens 1 crnopyn NEpiOAWYHO BHUHHMKAE HEOOXITHICTH
MPOBECHHS peMOHTY. lle TOsSCHIOEThCS HASBHICTIO PI3HUX BIUIMBIB Ha OyIiBeNbHI
KOHCTPYKIIIi — HEMPOEKTHUX HaBaHTAXKEHb, aBapiil, MeperuianyBaHb, BIUTMBOM arpeCUBHUX
XIMIYHUX cepefoBuIl. KpiM Toro, 70 mpoBEICHHS PEMOHTY MOXKYTh 3MYIIYBAaTH JOMYIIEHI
IpY MPOEKTYBaHHI a0 MpOBeAeHHI OyAiBeNbHUX POOIT MOMMIKH. Y CBITJII BHILECKA3aHOTO
CTa€ BAXJIMBUM MIACWICHHS OYIIBEIbHUX KOHCTPYKIM [JIS TIOJOBXEHHS iX TEpMIHY
eKCILTyaTallii.

OpHiero 3 pi3HOBUIHOCTEH CHIIOBUX Jii Ha 3a1i300€TOHHI KOHCTPYKIIIT € MaJIOITUKIIOBI
HaBaHTAXXCHHS, SKi MOKYTh BUHUKATH B MPOIIECI EKCIUTyaTallii IPaKTUYHO BCiX KOHCTPYKIIIM.
AHati3 xapakTepy 30BHIIIHIX Jii J03BOJISE BIIHECTH 0 MAJOIMKIOBUX TaKi HAaBAaHTAKCHHS
SIK BITPOBi, CHITOBi, HaBaHTA)XCHHsI, 0 BUKIUKAIOTHCI3EMIIETPYCOM, BiJl Baru JIOJCH,
MeOITiB, CKIIa0BAaHUX MaTepiajiB TOIIO.

Tomy 3a mery B naHiii poOOTi CTaBUIOCH BCTAHOBUTHU BIUIMB SIK OAHOPA30BUX TaK 1
MaJIOIMKJIOBUX HABaHTAXEHb HAa HaANpPyXeHO-IeGopMOBaHUN CTaH, TPIMIUHOCTIHKICTh
HOpPMaJIbHUX Tepepi3iB Ta AehOpMATHBHICTh 3TMHAIBHUX 3a1i300€TOHHHUX €JIEMEHTIB 70 Ta
MiCys X MiACHIICHHS] KOMIIO3UTHUMHU MaTepiajgamu.

JlaHi JOCHIKEHHS € TPOJOBKEHHSM EKCIIePUMEHTAIBHO-TEOPETUIHHUX JTOCTIIKEHb
npoenenx Kononuykom O.I1. Ha xadenpi imxeHepHHUX KOHCTpYKIiH HarioHanpHOTO
YHIBEPCHUTETY BOJHOTO rOCHOJApCTBa Ta MpupoaokopuctyBanus (M. Pisue) [1, 2, 3].

OmnpatroBaBUIM MONEPEIHBO OTPUMaHI Pe3yNIbTaTH €KCIePUMEHTAIBHUX JOCTIIKEHb
3aJ11300€TOHHUX 0alloK, BUMPOOYBAHUX HA JiI0 OJJHOPA30BUX Ta MAIOIMKIOBUX HAaBAaHTAXKECHb
JI0 Ta MICHs iX MiJCWICHHS 32 HOPMAJbHUMH IepepizamMu OyJI0 OTPUMAaHO BEJIHUKHI MacuB
JTAaHUX, Ha OCHOBI AKHX MoOynoBaHO rpadiku aegopMmyBaHHS KpailHbOI CTHCHYTOI (PiOpH
OCTOHY, BHYTPIIIHLOI CTaJeBOI PO3TATHYTOI apMaTypH, €JIEeMEHTYy MiJICUJICHHS, MPOTHUHIB
0aJIOK Ta MIMPUHU PO3KPUTTS iX TPINIUH MPH PI3HUX PIBHAX Ta PEKUMaxX CHJIOBHX BIUIMBIB.
Hns npukinany, Ha puc. 1 Ta 2 HaBeneHo rpadiku nedopMyBaHHS TOCTIIHUX 3pa3KiB
BUNMPOOYBAaHMX Ha IO OJHOPA30BOTO HABaHTAKEHHs (puc. 1) Ta MaJOIMKIOBOTO
HaBAHTAXKEHHS (puc. 2).
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Pucynox 1. I'padik nepopmyBanns 6anok 1-P (mo migcunenns) ta 1-P-I1 (micns migcuneHHs)

68



Tl NedoprayeaHHa 6anok 1-1-M i 1-11,

—e— b 1L

=G 211

He Ly

3 1 5 & ? El 5 10

Pucynok 2. I'padix nepopmysanns 6anok 1-11 (mo migcunenns) ta 1-L[-I1 (micns migcuneHHs)
MIPH OJTHAKOBHX PIBHSAX HABAHTAXKCHHS

SAx BugHO 3 Tpadiky 300pakeHOro Ha puc. 2, JMiHii gedopmyBanHs 6anok 1-1] ta 1-11-
[T mpakTUYHO HAKIIAAAIOTHCS OJHA Ha OJHY, TOOTO IXHiif MPOTUH MPAKTHYHO OJHAKOBUH. Ale
pu 1bOMY 3a OJWHHUII0 HABaHTAXEHHS HemiacwieHoi Oamku Oymo B3aro 1,95 kH, a
migcunenoi — 4 xH.

[IpoanainizyBaBIIM OTpUMaHi JaHi OyJI0 BCTAHOBJIEHO, IO IMiJACHJICHHS HOPMaJIbHHUX
nepepi3iB  3TMHAIBHUX 3aJ1I300€TOHHUX €JIEMEHTIB Jajl0 3MOTY BHKOPHCTAaTH IOBHICTIO
pecypc cTUCHYTOI 30HM OeToHy. Bci ekcnmepuMeHTalbHI 3pa3Kdl  ICHS  IMiACHICHHS
pyHHYBaJIMCh B CTHCHYTIH 30HI OeroHy.lle mMOsSCHIOETBCS pPOOOTOIO MiACHICHHS SK
JIOTATKOBOTO apMyBaHHsI, III0 00YMOBITIOE TEPEPO3IOALT 3YCHIIb B HOPMAIBHOMY Iepepi3i Ta
CIPUYMHIOE 30UIBIICHHS BHCOTH CTUCHYTOi 30HHM O€TOHY, SKa BKJIIOYAIOUHCh B POOOTY,
MiJBUIIYE HECY4Yy 3MaTHICTH Oanok. Ilimcmieni 6amku mpu MajJoIMKIOBOMY HaBaHTaKCHHI
BUTPUMAIIA JI0 JIBOX Da3iB BUIIEC HAaBAaHTAXKCHHS B MOPIBHSHHI 3 HEMiJCHWJICHUMHU. Takoxk
BCTaHOBIICHO, 1110 B pe3yJIbTaTi Jii MaJOLUUKIOBUX HaBaHTa)KE€Hb CIIOCTEPIraioCh 3MEHIIECHHS
HECYy4oi 3JJaTHOCTI K HEMiJACUICHUX, TaK 1 MJACUICHUX TOCIiTHUX 3pa3KiB B Mexax 4...8% B
MOPIBHSHHI 3 THMH, 110 OYyJIM BUMIPOOYBaHi Ha JiI0 OJJHOPAa30BOr0 HaBaHTaKEHHA. B okpemux
BUMAJKaX 1€ 3MEHIIeHHs csrano 27%.BcTaHoBneHo, 1m0 Hecyda 3AaTHICTh HEiICUICHUX
3pa3KiB 13 30UTBIIEHHSIM BHYTPIITHLOT p0O0UYO0T apMaTypH CTablIBHO 3pOCTaE.

TaxuM YUHOM JOBENEHO, 110 MAIIOLUKIIOB] HABAHTAXKEHHS MAIOTh TAKUM CaMHIl BIIJIUB
Ha ITJICWICHI 3rUHaJbHI 3aTi300€TOHHI €JIeMEHTH, K 1 Ha HemiacwieHi. [Ipu moBTopeHHI
UKy 3 OJTHAKOBUM BEPXHIM Ta HIDKHIM PiBHEM HaBaHTaXCHHs, cTabumizamis aedopmariit
MPOXOJUTH BXKE HA APYTrOMY ITUKJII.
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