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Ilocmanoexka npoénemu. BurnpoOyBaHHsS 3ami300€TOHHMX KOJIOH Ha  BOTHECTIHKICTh
BiZIOYyBa€ThCS BiJTMOBIIHO O YMHHUX CTaHAApTiB Ykpainu [1; 2]. 3rimHo i3 muUMH CTaHAapTaMu
KOJIOHA MTOBHHHA OyTH Ti/i/JaHa BOTHERBIH JIii B yMOBaX HaBaHTAXXCHHSI KOJIOHH CHJIOBUMH (DaKTOpaMH,
110 MOBHICTIO BIMIOBIAIOTh JIFOYOMY HAHBAHTA)KECHHIO y KOJIOHI 3TiIHO 3 PO3PaXyHKOBOIO CXEMOIO
KOHCTpYKUii OyniBmi. Taki YMHHUKH CTBOPIOIOTHCS BiJNOBIJHMMH BY3JIaMH BHIIPOOYBabHUX
YCTAaHOBOK, SIKi TIOETHYIOTh BOTHEBY ITiY 3 OMOPHO-HABaHTaKyBaJIbHUM MPHUCTPOEM. BorHesa miu mae
BOTHETPHBKE OTOPOKEHHS, KOH(]Iirypamito, 0o 3a0e3rnedye piBHOMIpHHH OOIrpiB eleMeHTa
KOHCTPYKLii, a TaKkoX MaluBHO-(GOPCYHKOBY CHCTEMY Ha pIiOKOMYy ManuBi, IO 3ale3meuye
CTaHIOAPTHUH TEMIICpAaTYpHUH peXUM NOXexki. MexaHiuHEe HaBaHTOKEHHS CTBOPIOETHCS 3a
JIOTIOMOTOIO T1IPaBII4YHOIO TIPeCy, M0 Mae 3a0e3MeUnTH CTHCKaIbHY crity 110 500 T.

[lix vac peanizamii TakMX YMOB BHHHKAIOTh IIE€BHI TEXHIYHI CKJIAQIHOCTI, SIKi TMOJSATAIOTh Y
HEBIJNOBITHOCTI YMOB 3aKpilVIeHHS 1 HaBaHTO)KEHHS KOJOHM B KOHCTPYKIIii, HEBIAIIOBIAHOCTI
rabapuTHUX PO3MIpIB 3pa3ka JUis BUMPOOYBaHb i peaylbHOi KOJIOHW TOMO. TOMYy CTaHIapTOM Ha
BUTIPOOYBaHHS KOJIOH Ha BOTHECTIHMKICTh [2] He 3a00pOHSIOThCS BHIIPOOYBaHHS 0€3 MPHUKIAIaHHS
MEXaHIYHUX HaBaHTAXXEHb, ajleé B TOH JK€ 4Yac O3HAYEHHMH CTaHAapT He Jaae OyIab-sIKHM YHHOM
00TpyHTOBaHOI METOJVKH BU3HAYEHHSI MEXXi BOTHECTIMKOCTI 32113006 TOHHUX KOJIOH Ha OCHOBI TaKHUX
BUNpoOyBaHb. KpiM 11b0T0, BOrHEBI BUNIPOOYBaHHS MalOTh 0OMEKEHHS Ha JOBXKHHY BUIPOOOBYBaHHX
KOJIOH, CIT0Ci0 iX 3aKpiIJIeHHS, THII i BETHYNHY MEXaHIYHOTO HaBaHTAXKECHHS Ha KOIIOHY.

Ananiz ocmanHix 0ocazHens i nydnikayii. AnHamni3 myOiikamiid o100 po3paxyHKOBUX METOIB
MPOCKTYBAHHS 3aJ1i300€TOHHHUX KOJIOH 32 YMOBOIO 1X MOXEXKHOT Oe3neku [1 — 4] mokasye, 1110 O3Ha4YeHi
METO/IM AAI0Th 3MOTY KOMIUIEKCHO BpaxyBaTH BCi MepeiiueHi 0COOTMBOCTI.

VY 3B's13Ky 3 UM CHOPMYITHOBAHO METY TOCIIIKEHHSI.

Mera poGoTu monsTrae B OOIPYHTYBaHHI METOAY pO3B’s3yBaHHsS MIIHICHOT 3amadi st
3OiICHEHHsS] OIIHKM BOTHECTIMKOCTI 3alli300€TOHHHMX KOJIOH KBQJpaTHOTO Iepepily Ha OCHOBI
PO3paxyHKOBOI iHTEpIIpeTalii pe3yabTaTiB iX BOTHEBUX BUIIPOOYBaHb.

VY nparii [4] 3amponoHOBaHO METO]] BU3HAUYEHHS (DaKTHIHOT MeXXi BOTHECTIHKOCTI 311300 TOHHIX
KOJIOH, 110 0a3yeThCsl Ha pO3PaxyHKOBIH iHTepmpeTanii iX BOrHEBUX BUNPOOYBaHb 0€3 MPHUKIJIAAaHHS
MEXaHIYHOTO HaBaHTakKeHHs. Ha prucyHKy | HaBemeHO cxeMy peaisalii JaHOTO METOY.

J1st mocsirHEeHHS TOCTaBIeHOT METH HEeOOXiTHO BUPIIIINTH MUTAHHS BiTHOBJICHHS TEMIIEPAaTypHUX
NOJIB y mepepi3i KOJIOHU 3a pe3yjbTaTaMHd TOYKOBOTO BHUMIPIOBAHHS TeMIeEpaTypd y ii BHYTPILIHIX
nrapax. Y mparii [4] ormucaHo METOAONOTII0 PO3B’I3yBaHHs JaHOT 3a1ad4i. 3TiHO 3 YMOBaMH peaizariil
pO3pOOIEHNX METOAIB HEOOXiMHO TPOBOAWTH IHTEPHOJAIII0 32 pe3ydbTaTaMH BHUMIPIOBHB
TEMIEpaTypu y KOHTPOIBHUX TOYKAX Mepepily 3ami300eToHHOl KOMoHH. [ qocsSTHeHHST HeoOXiaHO1
TOYHOCTI pe3yNibTaTiB iHTEpHOJISLIi pO3poOIeHO cXxeMy BUMIipIOBaHHS (puc. 2).

MpoBeneHHs BorHeB. BunpobysaHb| | [IHTepnonsuis TemnepatypHoro lMpoBeneHHs “:>
®MB

3 BUMIpPIOBaHHAM TEMMNepaTyp nons y nepepisi KOMOHM MiLHiCHOrO
Y BHYTPILLHIX LIapax KoMnoHu 3a BUMIpSHUMYW TeMnepaTypamu pO3paxyHKy

Puc. 1. Cxema 30ilicHenHs OYiHKU 802HECMIUKOCMI 30 00NOMO2010 iHmMepnpemayii pe3yiomamie
602HEBUX 8UNPOOYBAHY
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Puc. 2. Ilonoowcenns mepmonap nio uac eunpobyeansv 3aniz00emonHol Koronu 0jist peanizayii
PO3pOONIEHO20 MeMOOY OYIHKU 80SHECMIUKOCMI

Jlis BigmparroBaHHS TIPOICAYP METOIIB OIIHKH BOTHECTIMKOCTI 3a JOTIOMOTOIO iHTEpIIpeTarlil
pe3ybTaTiB BOrHEBUX BUNPOOYBaHb OyJIM MPOBEACHI O3HAYECHI BUIPOOYBAHHS ABOX 3a1i300€TOHHUX
koutoH 500 x 500 x 3000 MM. 3 BaKKOTO OETOHY Ha rPaHITHOMY 3aIllOBHIOBaYi y BOTHEBiH medi. Cxemy
BUNIPOOYBaIbHOT YCTAHOBKH HAaBEJICHO HAa PUCYHKY 3.

Tepmonapu

4000 KonoHa-3pasok

3000

/

|

~1 L~

Oumontok
/

HarpiBanbHumn kaHan

OrnagoBun MoK OropogkeHHs nevi

Puc. 3. Cxema sunpobysanvroi ycmanogxu

Ha pucynky 4 HaBegeHo cxeMmy apMyBaHHs Ta CXEMy pO3TallyBaHHS TepMomap y mepepisi
KOJIOHHU.
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Puc. 4. Cxema apmysanus (a) ma cxema pozmautysants mepmonap (6) 3a1i300emoHHOI KOJIOHU

Ha pucynky 5 moka3zaHo pe3yibTaTH BHUMIPIOBaHb TEMIIEPATypy y BHYTPINIHIX Mapax KOJIOH,
MiIIaHUX BOTHEBUM BUIIPOOYBAHHSIM.
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Puc. 5. Pesynomamu eumiproeanb memnepamyp y KOJOHI

Ha pucynky 6 HaBeneHO pe3ylbTaTH iHTEpHOJIALii TEMIEpaTryp y BY3JIOBHUX TOUKax IMepepi3y

KOJIOHHM 32 JIOIIOMOTOI0 pO3pOOJICHUX METOMIB. Y TaOIHIl HAaBEJACHO PE3YJIBTATH aHAJI3Y aJeKBaTHOCTI
JIaHWUX, OTPUMAHUX TICIS IHTEPITOIAIII.

Tabrnuys
Jlani nopisHsanvbHo20 ananizy pe3ynomamie inmepnoasayii
Meroau MakcumanbHe CepenHe BiTHOCHE CepenHbOKBaZpaTHIHE
IHTEPIOJIALIIT BiaxuieHHs, °C BiaxuaeHHs, % BiaxuieHHs, °C
1-i 75 7,8 26,3
2-i 89 6,5 25,5

Y pe3ynpTaTi IHTEPHOJAIIl OTpUMAHO aaeKBaTHI JaHi, SIKI MOXXHa BHKOPHUCTOBYBATH IS
pO3B’s13aHHS MilHICHOT 3amavi. J[is po3B’si3aHHS MIIHICHOI 3a/a4i OyB 3aCTOCOBaHHA METOJ, SKHA
pexkomeHnyeTses y fonatky B mynkrom B3 [lepskaBHoro ctanmapty YkpaiHu.

Onepkani pe3ynbTaTH IHTEPHONALIT € aJAeKBaTHUMH 1 IX MOXXHAa BUKOPHCTOBYBATH JUIS
PO3paxyHKy MEKI BOTHECTIHKOCTI 3TiHO 3 OJHUM 13 METOIIB pPO3B’sA3yBaHHS Takoi 3amaui. Jljis
aHayizy MILOHICHOI 3aJadi NPOIOHYEThCS BHKOPHUCTOBYBATM PEKOMEHJAlli €BPOHOPM LIOAO
NPOEKTYBaHHS BOTHECTIMKHX 3a1i300€TOHHMX KOHCTpyKUii Eurocode 2, wactuna npyra [5] myHKTY
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B3 nmomoBuenHst B. lyist peamizanii qaHoro Metory Oyiy 3aCTOCOBaHI MEXaHI4HI BIACTHBOCTI OETOHY
i apMaTypHOi cTaJli 32 BUCOKUX TeMIlepatyp. Bukopucrani BIacTHBOCTI KOMIIOHEHTIB 3aJ1i300€TOHY
MaroTh BUTJISAM, TOKa3aHUI Ha pUCyHKax 7 Ta 8.
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Puc. 6. Pezynomamu inmepnoasyii memnepamyp (°C) y nepepizi kononu
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Puc. 8. Mexaniuni énacmugocmi apmamypHoi cmani 3a 8UCOKUX meMnepamyp

Po3paxyHOK poBOAMBCA y TaKiid MOCIiTOBHOCTI.
1. Tlonepeynuii nepepi3 KOJIOHH MOAUIAIOTH HA MEBHY KUIBKICTh KBaJPaTHUX 30H IUTOIIEIO Agj 1
KOOPJIHHATAMU Xijyij IEHTPa KOKHOI 30HH
2. Byaywots miarpamy st cuid Negg, 3a1€XHO Bimx KpuBu3Hu kononu x = 1/p (p — paniyc
KPUBH3HU KOJOHH), KOPUCTYIOUUCH AJISl KOKHOTO apMaTypHOTO CTEPXHsI Ta KOXXHOI OETOHHOI 30HU
BiZIMIOBIAHOIO IiarpaMor0 «HAIMpPYKEeHHsI — e opMaltis» 3riJHo 3 pucyHKamu 7 Ta 8.
3. 3a moOyaoBaHOI MdiarpaMO0 BH3HAYAIOTh KPUTHUYHY CHIY JUIsI JaHHOTO MOMEHTY 4acy

BI/IHp06YBaHH$I 3a IPUHOUIIOM, ITIOKa3aHUM Ha PUCYHKY 9.

4. TlopiBHIOIOYM OTpUMaHy CHIIy 3 JiIOYOI0 CHJIOI0 B KOJOHI, POOJSTH BUCHOBOK IIIOJIO
BIAITOBiAHOT M€EX1 BOTHECTIMKOCTI.
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Puc. 9. Busnauenns necyuoi 30amuocmi Ko1oHU 0151 KOHCHOT X6UAUNHU BUNPOOYEAHD

[licna mpoBeaeHHs PO3paxyHKIB Oynm oTpuMaHi rpadiku KpUTHYHOI CHIIM, TPU SIKiH KOJOHA
BTpadvae CTIWKICTh 3aJIKHO BiJ 9acy BUIIPOOyBaHb, sAKi mogani Ha (puc. 10).
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Puc. 10. Hecyua 30amnicmo kononu-3pazka Ne 1 (a) i koronu-3paska Ne 2 (6)

BucHoBku. Y pe3ynbTaTi NpoBeIeHUX JOCTIHKEHb MOXKHA 3pOOUTH TakKi BHCHOBKH.

1. IlpoBeneHo BOTHEBI BUMPOOYBaHHS 3a1i300€TOHHUX KOJOH i Ha X OCHOBI JOCIHIKEHO
CTIWKICTh METOMIB IHTEPIOJIAI{, BHACTIIOK YOTO BUAUICHO Hale()EKTUBHIIINN METOJ IHTCPIOJISAIIIi,
3aCHOBAHMI HA alPOKCHUMAITii 130TepM TOJIS.

2. OOrpyHTOBaHO MOCTIAOBHICT MPOLEAYP METOY PO3paxXyHKY MIIJHOCTI Ha OCHOBI Pe3yJIbTaTiB
BUMIpPIOBaHHS TEMIIEPaTypy Yy BHYTPINIHIX Imapax 3ami300eTOHHOI KOJIOHM IIiJi 4Yac BOTHEBHX
BUTIPOOYBaHb

3. Ha ocHoBi iHTepnpeTalii ofepKaHuX AaHUX Y XOZ1 BOTHEBUX BUIPOOYBaHb 13 3aCTOCYBaHHAM
pO3po0IIEHOT0 METOly MIIHICHOTO PO3pPaxyHKY BH3HAUE€HO MEXY BOTHECTIHKOCTI 3ai300€TOHHOI
KOJIOHH, YUM MiATBEPKCHA HOro HaAiMHICTh Ta €(DEKTUBHICTb.

BUKOPUCTAHA JIITEPATYPA
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SUMMARY

The problem. Testing the concrete columns on fire is carried out in accordance with the applicable
standards of Ukraine. According to these standards the column should be subjected to the firing action
under the condition of the column load power factors that fully meet the load in the column under the
design model of the building. These factors are created by the corresponding nodes of the testing
facilities that combine fire oven with the support-loading device. Fire oven has fireproof enclosures,
configuration that ensures evenly heating of the construction elements. It is also equipped with fuel-
nozzle system on liquid fuel that ensures standard temperature mode of fire. Mechanical load is
created by hydraulic press that ensures compressive strength up to 500 t.

The implementation of these conditions causes certain technical difficulties such as mismatch of
conditions of fixing and loading the column in the construction, mismatch of out-sample for testing
and the real column etc. That is why the standard for fire resistance test of columns does not prohibit
testing without applying mechanical stress; meanwhile the aforementioned standard does not give any
grounded methodology for determining the fire resistance of reinforced concrete columns based on
such testing. Moreover, fire test of the columns have limitations on the length of the subjected
columns, ways of their fixing, type and size of mechanical loading on the column.

Analysis of recent achievements and publications. Analysis of publications on computational
methods for designing concrete columns by their fire safety shows that the appointed methods allow to
take into account all of the listed features. Therefore the objective of the study is formulated.

Statement of the problem and its solution. The purpose of the study is to substantiate the method
of solution strength problem to assess the fire resistance of reinforced concrete columns with
rectangular cross section calculated on the basis of the interpretation of the results of fire tests.

The method of determination of actual fire resistance of reinforced concrete columns is given in
the article. The stated method is based on the calculation interpretation of fire tests without applying
mechanical stress.

To achieve this goal it is necessary to solve the problem of restoration of temperature fields in the
cross section of the column by results of point temperature measurement in the inner layers. The
methodology of the problem solution is described in the article. Under the terms of the implementation
of the developed methods it is necessary to interpolate the results of measurements of temperature in
the control points section of reinforced concrete columns. For testing procedures of fire assessment
methods by interpreting the results of fire tests appointed testing of two reinforced concrete columns
500 x 500 x 3 000 from heavy concrete was conducted on granite filler in the fire oven.

Conclusions. As a result of the research the following conclusions can be made.

1. Fire testing of reinforced concrete columns was conducted. On the basis of this testing the
stability of interpolation methods was investigated. Therefore the most effective method of
interpolation was selected. The method is based on approximation of field isotherms.

2. The sequence of procedures of strength calculation method on the basis of temperature
measurement in the inner layers of the reinforced concrete column during fire testing was grounded.
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3. The limit of fire resistance of reinforced concrete columns was determined on the basis of
interpretation of the data obtained during the fire tests using the proposed method of calculating
strength.
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[MPY IPOEKTUPOBAHUM TEOMETPHUYECKOI ®OPMbI IOBEPXHOCTH
JIONMIACTEM CMECHUTEJEN U ®OPMOOBPA30OBAHUS JUCIEPCHOM APMATYPBI

K. K. Mupowmnuuenxo, 0. m. H., npog.

Kniouesvie  cnosa:  cmecumenv,  aonacme,  ubpobemon,  OucnepcHas — apmamypa,
2eomempuieckoe MoOeIuposanue

IMocTtanoBka mpodJiemsl. Tpemynsl, AegopManuy WK pa3pylIeHUs] KOHCTPYKIUH OETOHHBIX
COOPY)KEHHH MOTYT OBITh BBI3BAaHBI YHAPHBIMH, BHOPAIMOHHBIMH W IPYTMMH JHHAMHYECKUMHU
Harpy3kamu. CyIIeCTBEHHO CHM3WTh HMX BIIMSHHME HA CBOWCTBAa MaTepHala MOXHO HNPHUMEHEHHEM
¢ubpoapMupoBaHHbIX OeTOHOB. Mcmonb3oBaHue (GUOPOOETOHOB MO3BOJISIET YCHUJIHTH MOCTOBBIE
KOHCTPYKIMH, IPOMBIIUIEHHbIC OETOHHBIE I10JIBI, CO3/1aTh BEICOKONPOYHEIE, yapo- M B3PBIBOCTOHKHUE
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