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IMOINKOAXEHUX ITPU EKCITAYATAIIIL

AHOTAIIIA

3ani300€TOHHI KOHCTPYKIii MaloTh Iy HH3KY II€pe-
Bar, WO CIpHSE IX IIHPOKOMY IOMIMPEHHIO. Y Xo4l
€KCIINYaTalii KOHCTPYKINI Ta IX eAeMEHTH IAJai0ThCS
3HOCY. BU3HAYEHHs TEXHIYHOIO CTAaHy KOHCTPYKLIH B
YKpaiHi pernaMeHTYETbCA HAIJIOHAABHUM CTaHAAPTOM 1
Ma€ OIIMCOBHMH XapaKrep.

ABTOpamM# pO3pOOAEHO METOAOAOTII0 BHU3HAYEHHS,
IIPOTHO3YBAHHS 1 PETYAIOBAHHS TEXHIYHOIO CTAHY OKpe-
MHX KOHCTPYKLiil Ta 6yAiBeAb 1 CIOpy4 B IIAOMY, ILO
6a3yeThCst Ha ariocTeplopHil iH(opMAariii Ta HOPMATHBHUX
METOJaX PO3PaXYHKY.

Metolo AaHoi poOOTH € BCTAHOBACHHS  BIIAH-
By Ha 3aAUIIKOBY HECydy 3JaTHICTh ITOIIKOAKEHUX
3aAI300€TOHHHX KOAOH IIPSIMOKYTHOTO Ilepepidy pi3HOL
THYYKOCTI TAKHX (pAKTOPIB: TAUOMHA IOIIKOAKEHHSA, PO3-
TaIlyBaHHA (PPOHTY IOIIKOAKEHHS BIJHOCHO F'OAOBHHX
oceil, THYYKICTh €A€MEHTA TOILO.

/NSt BUPIIIEHHS ITOCTABACHOTO 3aBJAHHA OYAO BHKO-
HAHO IAQHYBAHHS €KCIIEPHMEHTY. 32 ONTHMAABHHM IIAA-
HOM 3 23 JOCAIZHHX 3Pas3KiB 13 3a34aAerigb 3MO/€ABOBAHU-
MH HOIIKOAKEHHAMH OYB ITPOBEACHUH TPHOX(PAKTOPHMI
TPHUpPIBHEBUH €eKcIepuMeHT. BHIIpoOyBaHHA HaTypHHX
3pasKiB IIPOBOAMAH Y CIEIAABHO PO3POOAEHIH YCTaHOBII.
3a pe3yAbTaTaMH IPOBEJEHHMX BUIPOOYBAHL OIHMCAHO
AepOpMOBAHHIT CTaH JOCAIAHUX 3PA3KIB Ta BCTAHOBAEHO 1X
Hecydy 34aTHICTb. HallGLABIIIIIT BILAMB Ha HECY4y 34aTHICTb
Mag€ KYT BIIKOAY IIOIIKO/KEHH B IIepepisi KoAoHU. Bucora
KOAOHHM HE3HAYHO BIIAUBA€ HA I/BUINEHHA PYIHIBHOI
CHAH, A 31 30LABIIIEHHAM BHCOTH BIAKOAY BiZOYBa€ThCSA 3HU-
JKEHHS HEeCydol 34aTHOCT] BUPOOIB.

BriAuB Ha Hecydy 34aTHICTB KyTa BIAKOAY € CYyTTEBUM.
31 36iAbIIEHHAM KyTa BiAKOAY 40 60° pyiiHiIBHa cHAa
3POCTA€ A0 CBOTO I'PAaHUYHOTO 3HAYEHHA. Bians BuCO-
TH BIAKOAY Ha PYHHIBHY CUAY BHPOOGIB IPOTHAEKHHI.
31 36IABIIEHHAM BHUCOTH BIAKOAY o 100 MM Hecyua
3/aTHICTB 3HHKY€ETbCA 40 30 TC.

Pesyapratnm excrepumeHTiB 6yAyTh BHKOpHCTaHI
IpH po3pobAEeHHI METOAUKH BU3HAYEHHA 3aAHIIKOBO]
HeCy4ol 34aTHOCTI 3aAi300€TOHHHX KOAOH pi3HOI
FHYYKOCTI, IIOIIKOAKEHHUX IIPU €KCIIAYaTaLil.
KAIOYOBI CAOBA: ekcriepuMEHTAAbHO-CTATHCTHYHE
MO/EAIOBAHHS, 3aAI300€TOHHI KOAOHH, NOIIKOAKEHHS,
Hecyda 34aTHICTb.
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AHHOTAIIUA

/KenesobeToHHBIE KOHCTPYKIHH 00AQAIOT II€ABIM
PAAOM TIPEUMYILECTB, YTO CIOCOOCTBOBAAO HX HIHPO-
KOMy pacipocTpaHeHuio. B xoge skcrAayaTtanuu KoH-
CTPYKIIMM M HX ODAEMEHTBl IOABEPraloTcs H3IHOCY.
OnpegereHne TEXHHYIECKOTO COCTOSTHHA KOHCTPYKITHH
B YKpauHe PErAaMEHTHPYETCS HAITHOHANBHBIM CTaHAAp-
TOM M UIMEET OIUCATEABHBIH XapaKTep.

ABTOopaMu pa3paboTraHa METOZOAOTHA ONpPEJEACHHUS,
IIPOTHO3UPOBAHUA U PETYAHPOBAHUA TEXHHYECKOTO
COCTOSTHUA OTAEABHBIX KOHCTPYKIIUI M 34aHUH U COOPY-
KEHHH B IIEAOM, KOTOpast 6a3upyeTcs Ha alloCTEPHOPHOI
uHPOPMAITUN 1 HOPMATHBHBIX METOAAX pacdeTa.

Ieapio ganHOH paboTBI ABAAETCA YCTaHOBAE-
HUE€ BAHAHHA Ha OCTATOYHYIO HECYHIYIO CIIOCOOHOCTBH
MOBPEXKAECHHBIX KEA€300€TOHHBIX KOAOHH IPAMOY-
TOABHOTO CEYEHHUs PA3AUIHOH THOKOCTH Takux ¢ak-
TOPOB: TAy6HHA MOBPEXAEHUA, PACIIOAOKEHHE PPOH-
Ta TOBPEXAEHHUSA OTHOCHTEABHO TAABHBIX oceli, rub-
KOCTb 9AEMEHTA.

/A pelieHus TOCTAaBAEHHOH 3a4adu ObIAO BBITIOA-
HEHO IIAAaHHUPOBaHHuE sKcrepuMenTa. Ilo ontumarsHOMY
IIAQHY 13 23 OIBITHBIX 0OPa3loB C 3apaHee CMOJEAUPO-
BAaHHBIMH TIOBPEXKAECHUAMH ObIA IPOBEJEH TPEXPAKTOP-
HbII TPEXYpOBHEBLIA sKcnepuMenT. Mcibitanue HaTyp-
HBIX 0Opa3IoB MPOBOAUAU B CHEIIMAABHO pa3paboTaH-
HOH ycTaHOBKe. B pesyAbTaTe NpPOBEAEHHBIX HCCAEL0-
BAaHUH OMHCAHO AePOPMHUPOBAHHOE COCTOSIHUE OIBIT-
HBIX 00pa3loB U YCTAHOBAEHA UX HECYILasl CIIOCOOHOCTb.
Hauboabiee BAMAHHE Ha HECYLIYIO CIIOCOOHOCTL OKa-
3BIBAET YTOA OTKOAQ HIOBPEKACHUSA B CEUEHHH KOAOHHBI.
BpicoTa KOAOHHBI HE3HAYHTEABHO BAHSAET HA IIOBBIIIE-
HUE pa3pyLIAoNmieil CUABI, 2 BOT C YBEAUYEHHEM BBICO-
TbI OTKOAQ IPOHMCXOAHT CHIZKEHHE Hecyleil criocobHo-
CTH U3JEAUH.

Xapakrep BAHUAHHMA Ha HECYIIYIO CIIOCOOHOCTH YrAa
OTKOAQ BeCbMa OIyTUM. C YBEAHUYEHHEM YIAQ OTKOAA /J0
60° paspymaromas cuAa BO3PACTaeT 4O CBOETO I'paHHY-
HOTO 3HA4YeHUsA. BAUAHME ke BBICOTBI OTKOAQ Ha pa3py-
IIAIOIIYIO CHAY H3JEAHH IMPOTHBOIOAOKHO. C yBeAnde-
HHUEM BBICOTBI OTKOAA A0 100 MM Hecymas crioco6HOCTB
cakaercs 40 30 Tc.

B aanpHeiimeM pe3yAbTaTbl SKCIIEPUMEHTOB OyAyT
HCIIOAB30BAHBI IIpU pa3pabOTKE METOAUKH OIIPEJEAe-
HUs OCTATOYHOH HECyIled CHOCOGHOCTH KeAe300€TOH-
HBIX KOAOHH Pa3sAHYHOI T'HOKOCTH, NMOBPEKAEHHBIX B
MPOIECCe DKCIAYaTALIMH.

KAIOUYEBBIE CAOBA: 9KCIIEPUMEHTAABHO-
CTaTUCTUYECKOE MOJEAHPOBAHHE, KEAE300€TOHHBIE
KOAOHHBI, IIOBPEKAEHHE, HECYIAasl CHOCOOHOCTb.
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ABSTRACT

Reinforced concrete structures have a number of
advantages, which contribute to the wide distribution
of structures. The structures and their components are
subject to wear in the course of operation. The definition
of the technical condition of structures in Ukraine is
regulated by the state standard and is descriptive.

A methodology for determining, forecasting and
regulating the technical condition of individual structures
and buildings and structures in general was developed
by authors and is based on a posteriori information and
normative methods of calculation.

The purpose of this work is to determine the degree
of influence on the residual load-carrying capacity of
damaged reinforced concrete columns of rectangular
cross-section of various flexibility of the following various
factors: the depth of damage, the location of the damage
front relative to the main axes, the flexibility of the
element.

To solve the task, the experiment was planned.
According to the optimal plan, of 23 prototypes with
pre-modeled damages, a 3-factor 3-level experiment was
conducted. The testing of full-scale samples was carried
out in a specially designed unit. As a result of the tests
carried out, it was possible to describe the deformed state
of the prototypes and establish their bearing capacity.
The greatest influence on the load-carrying capacity is
exerted by the angle of deflection in the cross section of
the column. The height of the column slightly affects of
the increase the destructive force, but with an increase
in the height of the splitting, the bearing capacity of the
products decreases.

The nature of the effect on the load-bearing capacity of
the deflection angle is quite appreciable. With the increase
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in the angle of separation up to 60°, the destructive
force increases to its boundary value. The influence of
the height of the splitting on the destructive force of the
products is opposite. With an increase in the cut height
up to 100 mm, the bearing capacity is reduced to 30 tons.
In the future, the results of the experiments will be
used to develop a technique for determining the residual
load-carrying capacity of reinforced concrete columns of
various flexibility damaged during operation.
KEY WORDS: experimental statistical modeling,
reinforced concrete columns, damage, bearing capacity

BBEAEHHUE

KenezobeToHHBIE KOHCTPYKIIUH OOAQJAIOT IIEABIM
PAAOM NPEUMYIIECTB, TAKUX KaK: BBICOKASA HECYIIAS CIIO-
COGHOCTD, CTOMKOCTh MPOTUB BO3/EHCTBUA arpeCCUBHOM
BHEIIHEH CpeAbl, JOATOBEYHOCTb, OTHOCHTEABHO HH3-
Kas CTOUMOCTDb (M3-32 IIPUMEHEHUA MECTHBIX CTPOUTEAD-
HBIX MATEPUANOB). DTH KA4€CTBA CIIOCOOCTBOBAAM IITHPO-
KOMY PaclpOCTPAaHEHHIO KOHCTPYKLIMM M HX 9AEMEH-
ToB M3 OETOHA, aApMHUPOBAHHOTO CTAABHOH apMaTypoii.
Oanaxo, B X04€ DKCIAyaTallul KOHCTPYKITUH U UX DAE-
MEHTBI NOJBepraiorca usHocy. Ilpuaunoil usno-
€a, C O4HOHM CTOPOHBI, €CTh CHHMKEHHUE IOKa3aTe-
A€M 9KCIIAYATALTMOHHON IIPUTOAHOCTH C TEYEHUEM
BpeMeHu. CKOPOCTh A€Tpajaliuil KOHCTPYKITHI B
9TOM CAYYa€ 3aBHCUT OT arpECCUBHOCTH BHENIHEN
CpeAabl, CHOCOOGHOCTH MAaT€PHANOB COIPOTUBASATH-
Cs1 3TOMY BO3AEUCTBUIO U 9PPEKTUBHOCTH IIPUME-
HEHHUA CIELUAABHBIX MEPOINPHATHH (ECAH TaKo-
BbI IIPEAYCMOTPEHDI) 1O 3aiuTe KoHCTpykumid. C
APYrOi CTOPOHBI, HATPY3KH B XOA€E SKCIIAYaTalluu
MOI'YT OTAMYATLCA OT NPOEKTHBIX. JpKuM mnpu-
MEPOM TAKMX HEIPOEKTHBLIX HAIPY30K €CTh BO3-
JAelicTBHe Ha KOHCTPYKLIMH B XoAe OOeBBbIX Jeii-
CTBUH, 9TO 0COOO aKTyaAbHO ceffdac Ha BOCTOKE
Yxpaunspl. Ha puc. 1 nokasans! npuMeps! paspy-
HIEHUS KeA€300€TOHHBIX KOAOHH OT 0O0UX BH/AOB
BO3AEHCTBHII (POTO aBTOPOB).

AAg onpegeneHUsA BOSMOKHOCTH AaAbHENIIEH
OKCIIAyaTALIMH CTPOUTEABHBIX KOHCTPYKLUM, IIOA-
BEPIUIMXCA HOBPEXKJECHUIO (JaCTUYHOMY Pa3py-
HIEHUIO, HE 3aBUCHUMO OT €ro IPHPOJABI) HeobXo-
AUMO MMETb MHCTPYMEHT OIIPEJEAEHHA OCTATOY-
HOI Hecyel ClocOOHOCTH TAKUX DAEMEHTOB.

AHAAU3 IIOCAEJHHUX HNCCAEJOBA-
HUH U ITYBAUKAITUI

OnpejereHHE  TEXHUYECKOTO  COCTOAHUSA
OT/€ABHBIX KOHCTPYKLIUH, 3JaHUH U COOPYKEHUU
B IIEAOM B YKpaWHE PErAaMEHTHPYETCA HaIUO-
HaABHBIM cTaHgapToM [l]. OgnHako, 9TOT AOKY-
MEHT UMEET OIHUCATEABHBIN XapaKTep U ITO3BOAS-
€T OIPEAEAATb TEXHHYECKOE COCTOsIHUE, 6a3upy-
AICb HA METOAE DKCIIEPTHBIX OLIEHOK.

B Ozecckoii rocygapcTBeHHON aKaJeMHUH CTPO-
uTeAbcTBa U apxuTekTyphl (OI'ACA) paspabora-
Ha METOJOAOTHS OIPEAEACHHS, IPOTHO3UPOBA-
HUA U PETYAHPOBAHHA TEXHHYECKOTO COCTOSHHA

OT/IEABHBIX KOHCTPYKIMI M HX CHCTEM (34aHHMH M COO-
pyxenuii) [2]. /laHHAsA METOAOAOTHA OCHOBBIBAETCA HA
anoCTEpHOPHOII MHPOPMAITUH M HOPMATHUBHBIX METO-
AaX pacyeTa Mo NPeJEAbHBbIM COCTOSAHMAM U IO3BOAA-
€T PaCYETHBIM IyTEM ONPEAEAATH TEXHUYECKOE COCTOA-
HUE KOHCTPYKIUI U IO pe3yAbTaTaM IPHHATH peNieHne
O BO3MO;KHOCTH JaAbHEHINEH SKCIIAyaTallud UAM HeoO-
XO/JMIMOCTH ITPOBEAECHUSA paboT 10 UX YCHACHHIO (IIOBBI-
HIEHHUIO MIOKA3ATEAEH DKCIIAYATAITMOHHON PUTOAHOCTH).

OAHOI1 U3 OCHOBHBIX 3aJad, PEIIAeMbIX B XOJ€ OIpe-
AGACHHUST TEXHUYECKOTO COCTOSTHUS IKeAe300€TOHHBIX
KOHCTPYKIIHH, ITOBPEXJEHHBIX B IIPOIIECCE DKCIIAyaTa-
IIUH, €CTh OLIEHUBAHHE MX OCTATOYHOI Hecymei criocob-
HocTH. /leficTByromniue HOpMBI [3] HE TIO3BOASIOT aHAAH-
THUYECKHM ITyTE€M PEIINTh 5Ty 3a4ady.

IIpobaemam ompejeseHusa Hecymieli CIocOOHOCTH
CKATBIX JKEAE300€TOHHBIX HIAEMEHTOB HCCAEIOBATEASIMH
YAEAAAOCH JOBOABHO MHOTO BHUMaHuA |2, 4-8]. OgHako,
IIPU 9aCTUYHOM MOBPEKJEHUH, A Jallle BCETo, dTO pas-
pylIeHye 9actu 6ETOHHOrO ce9eHUs Ha KaKOH-TO JAUHE
IO BBICOTE€ KOAOHHBI, HMEET MECTO KOCOE BHEI[CHTPEH-

HOE CKaTHueE.

B)

Puc. 1. Bugs! noppexjeHunii ;keae306€ TOHHBIX
KOAOHH: a, 6 — OT BO34€CTBUA BHENIHEH CpeJbl;
B, T — OT CHAOBOTO MEXaHUUYECKOTO BO3/JAEUCTBUS
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JAd caydaeB, KOrda K KEA€300€TOHHOMY BDAEMEH-
Ty HPUAOKEHA CKIMAIONIAA CHAA C SKCIIEHTPUCHTETAMH
OTHOCUTEABHO O0EHX FAABHBIX OCEHl ceueHust (Kocoe BHe-
LIEHTPEHHOE CKATHE), AHAAHTHYECKOE PEIIeHHE pa3pa-
60TaHO JOBOABHO ITOAHO (AAS PA3AHYHBIX GETOHOB, KAAC-
COB apMarypsbl, cedeHuit, rubkocru) B paborax Topsanu-
Ka M.C. u ero yueHuKos [4, 5].

B caywae, xorjga Ha YacTH BBICOTBI KOHCTPYKITUH
IIPOUCXOANUT HOBPEKACHHE KOAOHHBI M (PPOHT STOro
HOBPEKACHHS HE IIAPAANECACH HU OAHOHM M3 I'AABHBIX
OCel, TaKKe BO3HUKAET KOCO€ BHEIEHTPEHHOe CiKa-
THE. AHAAHTHYECKHE BBIPAKCHUSA JAS PEIICHHs Ipob-
A€MBI OLICHUBAHHSA TEXHUYECKOIO COCTOSAHHS (PaKTH-
9YEeCKH, ONPEAEACHHS OCTATOYHOH Hecymell crocobHo-
CTH IIOBPEKJCHHBIX 9AEMEHTOB) B AUTEPATypE He Ipej-
CTaBACHBL

C IeAblo BOCIIOAHEHHUs 3TOro mnpobena B Teopuu
xenesoberoHa Ha Kadegpe "CTpoHTEAbHBIE KOHCTPYK-
nun' OI'ACA ObiAM HPOBeJEHBbI 3KCIEPHUMEHTAABHO-
TeopeTHYIecKue uccaejosanus [6-9]. B pesyabrare sToro
6BIAN pa3paboTaHBl OCHOBHBIE MPEAMIOCBINKH pacdeTa,
COCTaBACHBI YPABHEHHS PABHOBECUA /JASI IIOBPEK/ACH-
HBIX GETOHHBIX U }KEA€300€TOHHBIX KOAOHH IIPAMOYTOAb-
HOT'O ¥ KPYTAOTO IOIepeyHoro cedeHus. /[ocToBepHOCTb
PE3YABTATOB TEOPETUYECKUX HCCACJOBAHUN IOJTBEPK-
JAAEeTCA HATYPHBLIMH ®dKcrepuMmeHTtaMd. OOGBEKTOM yKa-
3aHHBIX UCCACAOBAHUI OBIAM KECTKHE CKAThle DAEMEH-
ThI, THOKOCTh KOTOPBIX HE MOT'AQ CYIIECTBEHHO TOBAUATH
Ha UX OCTATOYHYIO HECYIIYIO CIIOCOOHOCTB.

rHOKOCTh TIPH ITOCTOSIHHBIX Pa3Mepax HEIOBPEKAECHHO-
IO CEYEHHUs); YTOA OTKOAQ O (puc. 2), Tpajychl U BBICOTA
OTKOAQ fi;, (MM).
ITo onruMarbHOMY TAQHY U3 23 ONBITHBIX 0O6pa3IoB
C 3apaHee CMO/JEAHPOBAHHBIMH IIOBPEXKJECHUAMHU (IIpU
9TOM 4YacTh 06pasnoB ObIAM GAM3HEIIAaMH) IpoBeJEH 3-X
(akTOpHBIA DKCHIEPUMEHT [9], B KOTOPOM BapbUPOBAAU
CAEAYIOIIHE BEAUIHHBIL:
X, - BbICOTA KOAOHHEI /i 0T 1 20 2,5 M;
X, - yroA HakAOHA POHTA OBPEKAECHUSA (OTKOAQ), O
or 0 20 60°%;
X; - BbicoTa O0TKOAQ f1; o1 20 20 100 MM.
®axTOpBI CTAHAAPTHO HOPMAAU3OBAHBI K -1 < x, < +1.
YpOBHH BapbHPYEMBIX (PaKTOPOB U MaTpHUIA IIAAHHPO-
BaHH:A 9KCIIEPUMEHTA IIPUBEAEHBI B TaOA. 1.
KoHcTpyKIIuA OnBITHBIX 00pa3IioB pa3AHIHON IHOKO-
CTH ITOKa3aHa Ha puc. 3 — 5.

A

Puc. 2. [TapameTpbl NOBPEXK/JEHHOIO CEYEHUA

IIOCTAHOBKA 3AZAUYM Tabauna 1. YpoBHH BapbUpyeMbIX PaKTOPOB

Heawto  pammoit  paborsr DakTopbI YpoBHU BapbUPOBAHU A
SIBASIETCSL yCTaHOBAeHHe cre- |N° Pr— UnTepBan
HeHH BAMAHUA Ha OCTartod- | W HatypaabHblii BUA AHEH?I -1 0 1  |Bapbupopanus
HYI0 HECYIIYIO CIOCOGHOCTD
HZBpeMC}I/{LI[{IZIX KEACIOBETOH 1 BoicoTa KOAOHHHI (h), M X, 1 1,75 2,5 0,75
HBIX KOAOHH IIPSMOYTOABLHOTO YTOA HARAOHA ppoITa
P — pasAHquﬁ FHGKOCTH 2 | nmoBpexaeHus (0TKoAa) (0), X, 0 30 60 30
FPMYCLI
cAeayIomux (pakToOpoB: TAyOH-
Ha Aioé?)e)l{,z([peHHHp paCHZAO- 3 BroicoTta oTkOAa (h;), MM X, 20 60 100 40
JKeHHe (PPOHTA MOBPEKACHUS
OTHOCHUTEABHO TAABHBIX OCEH Nien=1i4h 1-1
HEIIOBPEKAEHHOTO  CEYEHMS, ! TO20) g g 1-1
rHOKOCTh SAEMEHTA. i ° = 100,100 11 = — f 200
! 3 g8 Q I — 1Y o ] 8500 10mM
'3 | Lk L (.
OCHOBHOI MATEPHAA g | | Srate=4 8 g I =
i - T - - b
Y PE3YABTATBI i [ o g =i ')
JAst pelieHHs] ITOCTaBAEH- 88| A~ J: S | [ e
HOM 3aga4u OBIAO BBIIIOAHEHO =< ,_*_[- § § 2 R
IAaHMpoBaHUE 3-X yposHeBo- 99 b - 2-2 =i
™ |
ro, 3-x axroproro skcnepu- &, | | 2 T® (112h) 8 | H- C1
MmenTa [9]. S804 _2;'(___ 4100 |i100 , 8 = L. C-1 160
BapoupyempiMu  pakTopa- 6@ : o g S = o 3 ot
(S = -
mMu 6biAM BBIGpaHbI HanbGoAee 2 | 3 = | ) - E il
3HAYUMbIe (COTAACHO BBIBO- ' . 200 8 - "
— | — &_

/OB, CI€AQHHBIX HA OCHOBAHUU
o630pa AHTEPATYPHBIX HCTOY- a)
HUKOB), a HMEHHO: BBICOTA
KOAOHBI /i (M) (OTHOCHTEABbHAST

6)

Puc. 3. O6pa3nsl Maroil THOKOCTH: a - BU/J KOAOHH;

6 - cxema apMHUpPOBaHHUA
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T (102h)
T (126

T )
Ti& (1/26)

T (172h)
TEZ (1725}

TG (bi2n)
T (1725)

HcnpiTanue HaTypHBIX 006pas-
LJOB NPOBOJUAH B CIIELIHAABHO pPa3-
paboranHoO# ycTraHOBKE (pHC. 6).
N CuA0oBO36YyAUTEAEM CAYKHAQ HACOC-
n Hasl CTAaHLIM, A IIepeMelleHUus H3Me-
- pAAuch mocpejctsoM mnporubome-
- poB.

@) dle, 11 B Pe3yAbTaTe NPOBEJEHHBIX HCIIbI-
imita TaHUI yAaAOCh OIUCATh gepopMUpoO-

I BAHHOE COCTOSIHHE OIIBITHBIX 0Opas-
IJOB M YCTAHOBHTb UX HECYIIYIO CIIO-
CO6HOCTbD.

ITo AaHHBIM, KOTOPBIE OBIAU IIOAY-
YeHBI IMPHU HCIOBITAHUH 23 OIBIT-
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g 8 = o1 HBIX 00pasmos, O6BIAa IMOCTpoOeHA
g = 3-Xx pakTopHAA DKCIEPUMEHTAABHO-
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Puc. 4. O6pasner MaAoil THOKOCTH: a - BU/ KOAOHH; +5,17x, = 2,24x," % Ox,xs

6 - cxema apMHpOBaHHA
— 6,58%;— 2,49x;’. (1)
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OCHOBHBIMHU 0606manIumMu
MIOKAa3aTEAIMH MOJEAH, B KOOpPAH-
HATaX SKCTPEMYMOB, AAA P ABAA-
I0TCA: MUHUMaAbHBIH P,,=18,1 TC
(X IpH X, =x,=—1, x;=+1) n mak-
T CUMaAbHBIA P,,=44,2 1C (X,, TpH
x,=x,=+1, x;=—1) yposHnu; abco-
ArotHBIE A{P}=26,1 Tc U oTHOCH-
=| | o1 TeAbHBIH 0{P}=2,44 nepemnaj.

Kak BugHO 1O  OIleHKaM
"~ 9C-mo4eAm M OAHO(PAKTOPHBIM
AOKAABHBIM IOAsIM (puc. 7), Hau-
6oAbIIIEEe BAUAHHE HA HECYIIYIO CIIO-
COOHOCTb OKa3bBIBAET YTOA OTKOAQ
MOBPEKAECHUA B CEYEHHH KOAOHHBI.
BpicoTa KOAOHHBI HE3HAYUTEABHO
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i = L BAHMSAET HA IOBBINICHHE pa3pylia-
- : 51' IOIeil CHABI, @ BOT C YBEAHYECHHEM
“ : li' = f BBICOTBI OTKOAQ IIPOMCXO/JHMT CHH-
i Ei [ — bl JKeHHe Hecymeil cioco6HOCTH Hu3/je-
! . =17 1 %
=N & et AM.
}_.&;__;k__ f g # | g I[To gamabpiM DC-MogzeAn Obina
4 11 bl
gl ® \ 8360 bun IOCTPOEHA AMarpamMma B Buje Ky6a,
[ - - _f_.-rﬂ KoTopad orobpaxeHa Ha puc. 8. Eé
: | | AHAAM3 [IOKA3bIBAET, YTO TIPH YBEAHU-
T o =
o ! || 4eHUHd BBICOTHI KOAOHHBI ¢ 1,0 M a0
i 2 = 2,5 M paspymaomas CHAA BO3pac-
I - =1
i — Taer Bcero Ha 2 tc. Ipu h = 1,0 M
! i = P=42tc,anpuh =25MP =44 1cC.
a) 6) OgHako XapakTep BAHUAHHA Ha

HECyIyIo cocoOHOCTD yraa OTKO-

Puc. 5. O6pa3us! 60oAbmoil ru6KocTH:
Aa BecbMa omyTuM. C yBeAHYEHHEM

a - BUA KOAOHH; 6 - cxema APpMHPOBAHHUA
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Puc. 6. McnpiTanue onbITHBIX 06Pa3oB: a - yCTAHOBKA KOAOHHBI B UCHBITATEABHYIO KAETKY;
6 - mpoIiecc HCIIBITAHHA; B - Pa3pyIIeHHBII obpa3sert
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Puc. 7. OgHOPaKTOpHBIE 3aBUCHMOCTH BAMSHHSA BAPbUPYEMBIX
(aKTOpPOB Ha Pa3pyIIAIOIIYIO CUAY KOAOHH

1,754

1,8;

yraa oTkoAa g0 60° paspymaro-
jad CHAQ BO3PACTAET 4O CBOETO
IPAHUYHOro 3HadyeHusa 44,2 Tc
IIPH YCAOBHH, 9TO BBICOTA OTKO-
Aa coctaBuaT 20 MM IIPH BBICOTE
KOAOHHBI 2,5 M (pHc. 8).
BAmsanne e BBICOTBI OTKOAQ
Ha pa3pylIaoImyIo CHAY H3Je-
AUHM COBCEM MPOTHBOMIOAOKHO.
C yBeAnYE€HHEM BBICOTBI OTKO-
Aa g0 100 MM HEcymasa cocob-
HOCTL cHuxkaercsa A0 30 Tc.

BbIBO/bI

B xo4e npoBegeHHBIX HCCAE-
AOBAaHMH YCTaHOBA€HA OCTa-
TOYHAsA HeCymast CrIoco6HOCThb
AKeAe300€TOHHBIX KOAOHH Ips-
MOYTOABHOTO CEYEHU S, ITIOBPEK-
JAEHHBIX B IIPOIleCCE€ DKCIIAyaTa-
LI H.

B xoae »sKcrepHuMEHTAAbHO-
CTAaTUCTUYECKOTO  MOJEAHPO-
BaHUA YCTAHOBAEHO, YTO HaH-
6oAbIIEE BAHMAHHE HA OCTATOY-
HYIO HECyIylo cHocoOHOCTh
HMEET YIOA OTKOAA U TAy6u-
Ha nospexgenud. Tak, c yse-
AHYEHHEM YTAQ OTKOAA 40 60°
paspymiaomas CHAa BO3pacTa-
€T 40 CBOEro TPaHUYHOIO 3HaYe-
HusA 44,2 TC IpU BLICOTE OTKOAA
20 mM. C yBEAMYEHHEM BBICOTEI
oTkoAa g0 100 MM HEcymIas cro-
cobrocTs cumxkaerca g0 30 Tc.
BricoTa KOAOHHBI HE3HAYUTEAD-
HO BAUAET HA IOBBIIIEHUE pa3-

Puc. 8. BAusanue BappupyeMbIX GpaKTOPOB Ha pa3pylIalonyl0 CUAY KOAOHH pymaiomnieii cuast. Ilpu yseau-
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YEHHUH BBICOTBI KOAOHHHI ¢ 1,0 M g0 2,5 M paspymaro-
nras CMAQ BO3PACTaeT Bcero Ha 2 Tc. B gaipneiimem
PE3YABTATBl DKCHEPHUMEHTOB OyAyT HCIIOAB3OBAHBI
npu paspaboTke METOAUKH ONPEJEAEHHUS OCTaTOY-
HOI1 Hecymiell ciocOOHOCTH KeA€300€TOHHBIX KOAOHH
PasAuYHOIl THOKOCTH, IMOBPEKJEHHBIX B IIPOIIECCEe
9KCIIAYaTaIluH.

BUBAUOTPA®HUYECKUU CITHCOK

1.

Hacranosa mogo obcreskenna 6yAiBeAb 1 cro-
PY4 AAS BU3HAYEHHS TA OLIHKH IX TEXHIYHOTO
crany: ACTY-H b B.1.2-18:2016. — [YnaHwnit
Big 2017-04-01]. — Kuis: «YxpHAHII», 2017.
— 111, 45 c. - (Han. crangapt Ykpainn).
Kaumenko €.B. Texuiunuii cran OyziBeAb Ta
copys / €.B. Kaumenko. — Ogeca: O/JABA;
YMaHb: YMaHCbKEe KOMYHaAbHE BH/aBHHYO-
noairpagiune mgnpuemcrso, 2010. — 284 c.
BeronHi Ta 3aA1306€TOHH1 KOHCTPYKIii. OCHOBHI
noAoxkens: /IBH B.2.6-98:2009. — [YuuHi Big
2011-06-01]. - Kuis: AI1 «Ykpapx6yaiHpopm»,
2011. - 71 c. — (Bya. Hopmu YKpainn).
Topsauuk M.C. Kocoe BHEIIEHTPEHHOE C:KATHE U
Kocoit u3rub B ;xeaezoberone / M.C. TopaHuxk.
— Kues: I'occrpoiinzgar YCCP, 1961. — 156 c.
Topauuk M.C. DKCHEepUMEHTAABHO-
TEOPETHYECKUE HMCCAECAOBAHHA OOBIYHBIX H
npeJBAPHTEABHO HANPSKEHHBIX Keaezobe-
TOHHBIX DAEMEHTOB IIPH HEKOTOPBIX CAOKHBIX
aepopmanuax / M.C. Topsaauk, A.B. ®@anrees,
A.H. Cepaiok // Crpout. KoHCTpyKIuu. — 1972,
— Bpm. 19. - C. 119-124.

Kaumenko E.B. IlospexgenHsie 6eToH-
Hble CKaTble KOHCTPYKIUH: pabota, pacder /
E.B. Kammenko, I'M. Mycraga. — Ogecca:
OHY um. N1.11. Meunuxosa, 2014. — 169 c.
Kaumenko E.B. Pabora mnospexgeHHBIX
xeAaezoberonublx KoAoHH / E.B. Kaumenko,
T.A. Kpyrpko. — Ogecca: OTACA, 2014. - 137 c.
Klymenko Ye.V., Orieshkovich M. & Kos Z.
Approach to calculation of structural reliability
and procedures for the evaluation of current
state of construction // Bica. OZABA. — Ozeca:
OJABA, 2015. — Bun. 61. - C. 176-185.
Bosnecenckuii B.A. YucaeHHbIE METOABI pelIIe-
HHA CTPOUTEABHO-TEXHOAOIMYECKHX 3ajad Ha
9BM / B.A. Bosuecenckuii, T.B. Aamenko,
b.A. Orapxkos. — Kuesp: Buma mxoaa, 1989. -
327 c.

Cratbs nocrynuaa B pegaxuuio 15.08.2017 r.

HAYKA TA BYIIBHULITBO 2(16)2018




