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EKCIEPEMEHTAJIBHO-TEOPETHYHI JOCJIUKEHHS
CTAJIE3AJII3OBETOHHUX KOHCTPYKIII, IO IIICHJIEHI B
PO3TSATHYTIi 30HI

acnipanm binokypoe I1.C.
Hayionanvuuii asiayitinuii ynieepcumem, m.Kuis

B crarti 3anpornonoBaHO METOAVKY BH3HAUSHHS MIIHICTI i nedopMaTHBHICTI
IICHJIEHHUX CTaIe3aJ1i3006 TOHHUX KOHCTPYKIIH B PO3TSTHYTIH 30HI.

KarouoBi caoBa: crane3anizo0eTOHHI KOHCTPYKIIT, ITiJICHJICHHS, KiIeloBe
3’€IHaHHsI, HeCyda 37aTHICTh, EKCIIEPUMEHTAIIbHI JOCIIIXKCHHSI.

IMocTanoBka npodieMu.

Cy4gacHniI  pO3BHUTOK  NPOMHCIOBOTO  BHPOOHMIITBA,  MOJEPHi3aIlis
TPOMAJICHKOTO Ta JKUTIOBOr0 (hOHIY TOB’s3aHa 3 PEKOHCTPYKIIEI0, PO3IIMPEHHSM,
TEXHIYHUM Tepeo0IaJHAHHIM 1 MOMIMIICHHSM YMOB IpAIli 1 MEIIKaHHs Ha JIF0YrX
MiANPUEMCTBAX Y HKUTIOBUX , aIMiHICTPATUBHUX 1 [POMAJICBKHX OYHiBIISIX.

Bcinsika pekoHcTpyKiist OyaiBii abo Cropyau CYIpPOBOIKYETHCS, SIK PABHJIO,
3MIHCHHSIM HaBaHTa)KCHb Ha OyAiBeNbHI KOHCTPYKIIi, 3MIiHOIO iX NEpPBHHHHX
KOHCTPYKTUBHUX CXeM. Bce 1e mnpu3BOAMTH JIO HEOOXiJHOCTI BH3HAYCHHS
3aJIMIIKOBOTO pecypey iX eKCIUIyaTalliiHUX SKOCTeH, NMPUHHATTA pilleHHs npo ix
TIO/IAJTBIITY JIOJTIO, TTiJICHIICHHS, BITHOBJICHHS, 200 3aMiHy.

HeoOxigHicTh mipcuieHHss a0o BiJIHOBJICHHA OyIiBEIbHHX KOHCTPYKLIH
BUHMKA€ HE TUIBKH TPU PEKOHCTPYKLii abo TEXHIYHOMY MNepeocHamIeHi, ane i
BHACIIZIOK TIEPEIYacHOr0 KOpO3iHHOro abo MeXaHIYHOro 3HOIICHHS. Brpara
eKCIUTyaTallifHNX sSKOCTeH MO)Ke BHHHUKHYTH BHACHIZIOK YCKJIAJHEHb a0o
HeTlepe10aYeHX IIPOSKTOM 3MiH B TEXHOJIOTil BUPOOHMIITBA, Pi3HUX ITOMIKOKCHD
Ta gedekTiB, TOmO. Yce IIc BUKIMKAE MiIBUIICHUI iHTEpeC a0 MpolieMu
T ICHJIEHHS Ta BiIOyNOBH iCHYI0UMX OymiBeITbHUX KOHCTPYKILH [1].

B Oimpmiocti BHMaAKiB Mg 4Yac PEKOHCTPYKLIi, MiJCHICHHS KOHCTPYKIIi
BUKOHYIOTh IIUIIXOM ~HApOLIYBaHHS Iepepisy KOHCTPYKTHBHOTO —CIEMEHTY.
BaxnuBUM 3aBlaHHAM € 3a0€3MCUeHHs SKICHOTO 3YEIUICHHS KOHCTPYKIIT, Mo
MIICHJTIOETBCST Ta MaTepialioM IMiACHICHHS, a TaKoK 3a0e3MeyeHHsl CyMiCHOI
pobotu nux ckiaanoBux. HaBeneHuii Buie MaTepiai Jiae 3MOr'y CTBEPXKYBaTH, 110
1151 Ipo0JIeMa € aKTYaIbHOIO Ta Ma€ MPAKTUYHE Ta TEOPETUYHE 3HAYCHHS.

Orusia ocTaHHIX JKepest J0CaiKeHb i myOaikauiit

Po3B’s3aHHAM 1poOieMHM BUBYEHHS Ta JIOCHIDKEHHS KICHOBHX 3’€IHaHb
3aiiMaroThess OaraTo BiTum3HsSHMX BueHHx: M.C. 3osoros, .M. 3omoros, JI.M.
Ilyrenko, O.0. I'sozues, B.B, Oymmn, [0.JI. Kysuenos [2-3]. Ixmi maykosi
JIOCNIJDKEHHST OyiM TPHCBSYCHI BHBUYCHHIO HECY4Oi 3JaTHOCTI KJICHOBOTO
3’€THAaHHS Ha PO3TST, CTUCK, 3CYB Ta 3pi3 NPH BUKOPUCTaHHI aKPUIIOBHX KIIEiB.

BuBuennio poboTH mifCHICHNX 3aTi300€TOHHUX KOHCTPYKIH MPHCBSITHIN
cBoi HaykoBi podorn A.Sl. Bapammkos, C.B. Bonmapenko, b.A. Bospuyxk, JI.B.
Adanaceesa, O.b. I'omumes. JI.A. Mypamniko Ta 6araro iHIIHX.

DopMyII0OBaHHS 1iJIei cTaTTi

Mertoro 1aHOi CTaTTi € eKCIIEPUMEHTATBHO-TEOPETUYHI JOCTIHKCHHS HECyqd ol
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30AaTHOCTI  KJIEHOBOro  3’€[JHAaHHA B  MIJCWICHHX  CTale3ai300eTOHHHUX
KOHCTPYKIIiSIX 33 JIOMIOMOTOI0 CTaJieBOl IJIACTUHHM B PO3TSATHYTIH 30HI Ta BIUTHB
KJIEHOBOro 3’€JHaHHS Ha MIlHICTb Ta 1e)OPMaTHBHICTh KOHCTPYKIIiH.

OcHoBHUI MaTepian

AHani3 HaBaHTaXXeHb, AKi AIIOTh Ha TPaJULilHI KOHCTPYKLII a0 KpiruIeHHs
€JIEMEHTIB KOHCTPYKLIH Ta IHKeHEpPHUX KOMYHIKallili, II0Ka3aB, 10 Taki 3’ €AHaHHS
CIIPUHAMAIOTh HaBaHTAXXEHHS HA CTUCK, PO3TSAT, 3CYB, a TAKOXK HABaHTAKCHHS, SIKI
BUKJIMKAIOTh OJTHOYACHHUHU BiJIPUB Ta 3CYB, 200 HEpiBHOMIpHUH BipuB [4].

ExcnepuMeHTaIbHi 10CTiTKEHHS

JUnist BU3HAUSHHS HECy4ol 34aTHOCTI KJICHOBOTO 3’ €JHAHHS MeTa-KiIei-MeTan
B CTaJEBO-3aTi300€TOHHUX KOHCTPYKIIAX, & TAKOX HOro BIUIMB Ha MIIHICTH Ta
neOpMaTHBHICTh, OyJIH 3alIPOCKTOBAHI Ta BUTOTOBJICHI HACTYITHI 3Pa3KH:

- Crane3anizoberonHi enmemeHTH (0ankuh) 3 BHKOPUCTAHHSIM PI3HUX

OETOHHHUX CyMillIeif 3a KJIaCOM MIIHOCTI;
- Craugaprui 6eroni mpusmu 100x100x400mm ta kyouku 100x100x100Mm
JUTSl BU3HAUCHHSI XapaKTePUCTUK MIIIHOCTI Ta Ae()OpPMATHUBHOCTI OETOHY.

3a crnocoOOM MPUKIAJCHHS 30BHIIIHBOIO HABAHTAKCHHS, 3Pa3sKu KOXKHOIO
TUIY PpO3AULIIOTE Ha  Ccepii, BIANOBIAHO 10 TNPHHHATHUX T'€OMETPHUYHUX
XapaKTePHCTUK EKCIEPUMEHTAIBHUX 3pa3KiB. 3pa3KH KOXHOI cepii, B CBOIO 4epry,
BiJIPI3HSIOTHCSL OJMH BiJ OJHOIO HASBHICTIO Ta THUIIOM KJICHOBOTrO 3’€IHAHHSL
TakuM 4nMHOM, BH3HAYaIBHUM (aKTOpOoM OyIyTh T€OMETPHYHI XapaKTePHCTHKU
KOHCTPYKLi, KJIac OETOHY 3a MilLIHICTIO, HAasBHICTh KJICHOBOIO 3’€[HAHHA Ta HOro
cxman. OTxe, BCl i BIAMIHHOCTI MOXKYTh BIUTMBATH Ha 3HAYCHHS HECY4Ol
3JIaTHOCTI  KJIEHOBOro  3’€MHaHHA Ta  MIIHICTE 1 JeOpMaTHBHICTH
eKCTIepUMEHTAIFHNX 3pa3KiB (06ayok). 3aranbHa KUIBKICTH JOCIITHUX 3pa3KiB, HE
BKJTIOYAIOUM KyOM Ta INpu3MH, ckiagae 15 mTyk. ExcrepuMmeHTanbHI 3pasku
MIPEICTABJICHI Yy BUTISL CTaje3alli300e TOHHUX KOHCTPYKIi# (6anok), mIo
I ICHIIEH] IUITXOM HAKJICIOBAHHS CTAJIEBOI IUNTACTUHY B PO3TATHYTIH 30Hi:

- TIpodinsua Tpyba 200x100x4 mo TOCT 12336-66;

- HIsenep [20 mo T'OCT 8240-89 3anoBHeHHI OETOHOM.

Bci mocniani 3pa3ku 3amoBHEHi OETOHHOIO CYMIMIIITIO Kiaacy MinHocTi B25 ta
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Puc.1 3pazxku cmanesanizob6emouHux excnepumMeHmanbHux 0aioK
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ExcniepuMeHTanbHi 3pa3Kd MPEICTaBIICHI y BUIIISAL CTajie3ai300eTOHHUX
6anok BK-1, BK-2, BCK-1, BCK-2. 'eomeTpiuHi nmapaMeTpu craie3anizo0eTOHHIX
0aJoKk HaBeJeHi Ha puC. 1.

ExcriepyMeHTanbHi  JIOCHI/UKEHHST 3 BH3HAYEHHS HECY4oi  3[aTHOCTI
Kieifooro  3’eqHaHHA Ta  MinHOCTI 1 Ae)OpPMATHBHICTD  HiJCHICHHX
CTasIe3a1i300eTOHHNX 0aJIOK HEOOXiJHO BHKOHYBAaTH 3Ti/HO 3aIpONOHOBaHOI
cxemu Ha Puc.2.

ERcIeprueHTENER] J0CHITHEHES Hecyaol
SIATHOCTI ENSHOEOTO & eAHSHHA E ILICHTEHIN
CTENE3aniz00STOHER JRTEAR

h 4

CranesanizofeToHH] DanEm

(C3E)

(35, nigcunsHi cTANSE0H C3E Gaz
IIECTHHOK 33 JOH0MOT 0K MiJCHISHEL
ENsHOECTO 3 eIHEHHS

— v

Frsitos Fastioss Berom Nz1 # EE-1 12 BCE-1
2 e THSHES 2 EdHaHKT . N N
(arpmmoEmi (enoxcudnul Berom Ne2 [ BE-2 ta BCE-2
EEH) wagd)
Berom Nz1 [ BE-1-1 a BCE-1-1 Berom Nzl [ BK-1-Z ta BCE-1-2
Barom Ne2 [ BE-2-1 ta BCE-2-2 Barom Nzl [ BE-I-I 1a BCE-1-3

Puc.2. Cxema excnepumenmanbHo20 00CAIONCEHHS 3 GUSHAYEHHS HECYHOi
30amHOCMI K1ell08020 3 €OHAHHS Ma MIYHOCMI | 0ehopMamueHoCmi RiOCULEHUX
C3F

3pa3ku BUTOTOBIISUTUCS 3T1HO iHAMBITyansHOTro 3amoBieHHs Ha [TAT «3aBon
3a11300€ TOHHUX KOHCTPYKIIi# iMeHi Ceitnann KoBambchkoi».

ITin 4Yac TpOBEJCHHS CKCICPUMEHTAIBHUX JOCHIKCHb IUIAHYEThCS
JIOCTIITUTH 3aJIeKHOCTI HECY4Oi 3AaTHOCTI KJICHOBOro 3’€IHAHHS BiJ HASBHOCTI Ta
TUMy ajAre3uBy, a TaKoK HOro BIUIMB Ha MIiNHICTE Ta JedopMaTHBHICTH
EKCIIePUMEHTAJIbHHX 3pa3KiB (0aIoK).

XapaKTepUCTUKH OCHOBHOrO OeTOHYy (MilHiCTh Ta JeOpMaTHBHICTD)
€KCIePUMEHTaJIbHUX OalloK, BH3HAYAIOTBCA 3a pE3yIbTaTaMH BUIPOOYBaHb
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KOHTPOJIBHUX 3pa3KiB KyOiB Ta NPpHU3M. 3pa3Ku 111 BUIPOOYBAHHS BUTOTOBIISIOTHCS
cepisiMu 1o 12 mWTYK B KOXKHIiH (6 ipr3M Ta 6 KyOiB), 3 akux 3 KyOa Ta 3 mpH3MH 3
OeToHy Kiacy B25, a inmi - 3 6erony xiacy B30.

3pa3Ku BHKOHYIOTHCS 3 OJIHOT'O 3aMicCy OETOHY, 10 BUKOPHUCTOBYBABCS HPH
(opMmyBaHHI 0aJIOK i SIKi TY)KaBiJI B OJJHAKOBHX YyMOBAX, L0 i OaJIKH.

B sKkoOCTi aAre3uBiB BHKOPHUCTOBYIOTBCS [Ba THIIM KJIEIB — HAa OCHOBI
enokcuaHol cmonH (Sikadur 30) ta akprnosuii ket ACT-T.

Kueit Sikadur 30 BUKOPHCTOBYEThCS JUTsl i ICHIICHHS] KOHCTPYKIIii. B cBoeMy
CKJIaJi BIiH HE MICTUTh PO3YMHHUKIB, THKCOTPOITHUMA, JIBOKOMIIOHCHTHHIA,
OCHOBAaHHH Ha KOMOiHAIIii eIOKCHAHOI CMOMH Ta CHEiaIbHIX HAIIOBHIOBAUIB [5].

Inmmit aares3us, sSKMH BHKOPUCTOBYETHCS, MPH IiJCHICHHI, MpPEICTaBIsE
coboro akpunoBy mactMacy ACT-T. ACT-T — 11e BUCOKOMOJIEKYJISIpHA CyMIlLl, [0
SIBIISiE COOOKO CYCICH31MHUIA TIOJIiIMEp Ha OCHOBI METHJIMETaKpuiary [6].

ExciepumenTtanbHi  BUIpOOYBaHHS JOCTHIAHUX 3pa3KiB IPOBOISATH TMPH
KOPOTKOYaCHOMY HaBaHTa)KEHHI Ha yHiBepcalbHOMY TifpaBiiuHomMy rnpeci MC-100
32 CXEMOI0 OJHOIPOITHOI BiIbHO omeproi Oamku. [lix uYac BHKOHAHHS
CKCIICPUMEHTY ~ BHUKOPHCTOBYIOTBCS ~ Taki ~ BHMIDIOB&JIbHI  HPHCTPOi  SIK:
CJICKTPOTEH30JaATYMKH, MOHOMETPH JUISl KOHTPOJIO BEJIWYMHHM HaBaHTaXEHHS, Ta
MIPOrMHOMIPH, 110 (iKCYIOTh MPOrHHH i TedopMaltii KOHCTPYKIIiH.

BucHoBku

Byna 3ampomonoBana MeToamMka BHNPOOYBaHHS HAa  MIIHICTH Ta
nedopMaTHBHICTh CTaie 3ajli300eTOHHMX OaloK, SKi MiJACHIIOBAIKCH CTAJICBOIO
[UIACTUHOK B PO3TATHYTIM 30HI. ITIpUHHATI TPUHIMIN EKCHEPUMEHTAIbHUX
BUNPOOYBaHb Ta BHMIPIOBAJbHI IpWIAJH JO3BOJATH OTPUMATé  HEoOXiHi
eKCIEePUMEHTANbHI [aHi Ui BU3HAYCHHS BIUIMBY KJICHOBOTO 3’€JHAHHS Ha
MilHOCTI Ta [e)OPMATHUBHICTh IiJCHJICHUX CTalle3ali300€TOHHUX OaloYHUX
KOHCTPYKIIH 13 3aJJaHOI0 TOYHICTIO Ta JIOCIIIUTH XapakTep pyHHyBaHHS JOCIITHIX
3pasKiB.
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