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Opecckast rocy1apcTBEHHAs aKkaJeMHs CTPOUTEIbCTBA U apXUTEKTYPhI
r. Onecca, YkpauHna

AHOTAILISA: HaBeneHo pe3ysbTaTi eKCIEPUMEHTANBHUX JTOCIiKEHb, OTPHMa-
HUX TIPU HATYPHOMY BHIIPOOYBaHHI 0€30aJ0YHOTO MEPEeKPUTTS 3 JOKATbHUM
MiICHIICHHSIM, BUKOHAHHUM I10 TIEPIMETPY KOJIOHH 9-TH IOBEpXOBOi KapKacHOL
MOHOJIITHO{ 3aJ1i300€TOHHOT OYIiBIIi.

AHHOTAIIMA: IlpuBenensl pe3ynbTaThl SKCIIEPUMEHTAIbHBIX HCCIIeIOBaHUT,
MOJlyYeHHbIE TIPU HATYPHOM HCIBITAHUU 0e30a0YHOTO TMEPEKPhITHS  C
JIOKaIBHBIM YCHJIICHUEM, BBIITOITHEHHBIM I10 IEPUMETPY KOJIOHHBI 9-TH 3Ta)KHOTO
KapKacHOTO MOHOJIUTHOTO XKeJIe300€TOHHOTO 3TaHus.

ABSTRACT: The experimental results of field test of girderless floor with local
strengthening on column’s perimeter in nine-story monolith frame building are
given.

KJIFOUEBBIE CJIOBA: ycuienue, 0e30aq09HOE MEPEKPBITHE, HWCIBITAHHE,
Jedopmariuu.

B nocnemHme rombl  CTPOMTENBCTBO — KapKacHBIX — MOHOJIMTHBIX
’KETIe300€TOHHBIX 3[JaHUH C IUIOCKMMH 0e30aJ0YHBIMU TIEPEKPBITHSIMUA Ha
TEPPUTOPHH YKpaWHBI MOJIYYHIIO MacCOBOE paclpocTpaHeHune. PexomeHnannu
M0 pacyeTy U KOHCTPYHPOBAHUIO 0e30alIOYHBIX MEPeKpBITHI 0a3UpyroTcs, Kak
IpPaBWIO, HA OCHOBAHUH PE3yIbTATOB TCOPETUUECKUX HCCICIOBAHUM WM Ha
OCHOBAaHUM pPE3YyNbTAaTOB pACUeTOB, IIOJYYCHHBIX TIPH  HCHOJIH30BAHHU
Pa3IMYHBIX IPOTPAMMHBIX KOMIUIEKCOB. DKCHEPHMEHTAIBHBIX HCCIIEJOBaHMUIH
paboTel 06e30aJOYHBIX IEePEKPBITHHA, BKIIOYAs 3JEMEHThI HX YCHICHHUS Ha
MIOCTPOEHHBIX O0OBEKTaX, NMPAKTUYECKH HE IPOBOAUTCS, MOITOMY BOIPOC 00
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IKCHEPUMEHTAIBHOM HCCIICIOBAHUN pabOThl 0e30a09HOr0 MEPEKPHITUS C
JIOKaJIBHBIM YCHJICHHEM TIPECTABISICT 3HAYUTEIFHBIN HHTEpEC.

Jis ompeneneHus XapakTepa paboThl 0e30aJ0YHOTO TMEPEKPBITHS C
JIOKAJIbHBIM yCHUJIEHHEM ObUIO MPOBEIEHO HATYpHOE UCIBITAHUE HarpyXeHHEM
(parMeHTa IepeKpPHITHS B TOCTPOCHHOM 3/IaHHH.

Kapxacnoe 9-Tu 3TayKHOE 3[JaHUE C MMOJBANBLHON YacThIO U TEXHUIECKUM
ITaXKOM MMEET CIOKHYIO KOH(GUTYpanuio B 1iane. KoJloHHBI MPSMOYTOIBHOTO
U KBaJPaTHOTO CEUYEHHUIA, [IIar KOJIOHH iepeMenHbIi (0T 2,725 10 6 ™).

HcnpiTanmio momnexan (parMeHT NEepeKphITHsS 8-ro 3Taxa 3maHusd,
pacnonoxenubiii B ocsix 8-10/A-B (puc. 1). Hlar konouu 6,0 M u 5,5 M, ceueHne
40x40cm. TonmuHa nepekpsITus - 220 MM.

Ha Bepxneii TOBEpXHOCTH MEPEKPHITHS 110 IIEPUMETPY KOIOHHBI B OCIX
9/b BBHIIONTHEHO YCWIICHWE TPH TIOMOIIHM YEeTHIPeX METAIUIMIECKUX JICHT
nonepeynsiM cedenreM 10x100 MM u mHO# 3 M kaxpast (puc. 2). Kperienune
JICHT YCHJICHHS K IEPEKPBITHIO BBITIOJHEHO Ha 3MOKcHAHOM kiee Sikadur 31
¢upmbr «Sika», a Tak ke TIpH MOMOIIM aHKEPOB, YCTAHOBJICHHBIX B 3apaHee
3aCBEpJICHHBIC OTBEPCTHUS B IUTUTE MIEPEKPHITHUS.
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Puc. 1. ®parMeHT nepeKkprITUs, UCIBITEIBAEMOT0 HAIpyKEHUEM

Ilenbto SKCTIEpUMEHTANBHBIX HATYPHBIX UCCIIEIOBAHUN SIBISICTCSI:

- HarpyXeHue IEepeKpbITUS HOPMATHUBHOM HArpy3KoW [Uisi MPOBEPKU
MOKa3aTeJieH JKECTKOCTH;

- ompenesieHHe xapakrepa paboThl METAJUIMYECKHX JIEHT YCHJICHHUS B
MECTax CONPSIKEHHS KOJOHHBI C IUIUTOM MEpeKpBhITUS MPU HArpyKEHUH
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TIOCJIETHETO.

Jis onpeneneHus (GakTHUECKUX (HA MOMEHT NPOBEIEHHS HCIIBLITAHUH)
MEXaHHYECKHX XapaKTePUCTUK OETOHA U METAIUIMYECKHX JICHT YCUJICHHS ObLIO
BEITMIOJTHCHO HCIBITAHUE OTIENBHBIX OMBITHBIX 00pasmoB. s onpeneneHust
MEXaHWYECKUX  XapaKTePUCTHUK OeToHa ObUIM  BBEIOYpEHBI KEpHBI W3
HCTIBITBIBAEMOT'O MIEPEKPBITHS, [0 Pe3yJIbTaTaM UCIBITAHHNA KOTOPBIX IPOYHOCTh
6etoHa cocTaBmia 327 Kr/cm’.

19/03/2014

Puc. 2. ®parmeHT nepekprITUs, yCUIEHHOIO METAJUINYECKUMHU JICHTaMU .
a — oOIMid BU IEPEKPHITHS C YCHIIEHHEM; O — cCXeMa YCHIICHUS BepXHEH
MMOBEPXHOCTH MEPEKPHITHS

Jnsg ompeneneHuss MEXaHUYECKUX XapaKTEPUCTHK METAITUYECKUX JICHT
ycrieHus ObUIO MPOBENCHO MX HCIBITAaHWE Ha pacTshkeHue. s ompenencHus
MIPOJONBHBIX Ae(opManuii HCIONB30BaHBl TEH30METPHI AWCTOBAa C IIEHOM
nenenus 0,001 MM, ycTaHOBIIEHHBIC Ha JIBYX MPOTHUBOIMOJIOKHBIX TPAHAX UCIIBI-
TeIBaeMoro oobpasma. Ilo pesynpraTaM HCHBITAaHMH METAUIMYECKUX JICHT
MOCTPOEH Ipa UK 3aBHCUMOCTHU «G-E).

HenocpezacTBeHHO Iepes NCIBITAHUEM HEPEKPhITHE OBIIIO OCBOOOXKICHO
OT JONONHUTENBHBIX HArpy30K. 3HAYCHHWE KOHTPOJBHOM HArpy3kd Ha
MIEPEKPBITHE ISl TPOBEPKH JKECTKOCTU TIPHHSTO 450kr/M®. JUns obecrieueH st
CBOOOIHOTO Je(hOpMHUPOBAHHS TUIUTHI MEXKy HCIBITEIBAEMBIM MEPEKPBITHEM U
MIepeTOpOIKaMH HIDKEJISXKAIIeTo dTaxa Obl1 obecnedeH 3a30p He MeHee 50 MM.

Ha BepxHe#l MOBepXHOCTH NEPEKPBITHS B MECTE POBEACHUS HATPYKESHUS
(xomonHa B ocsax 9/b) BeImoHEHa pa3MeTKa Ha Ipy30BbIe sueiiku. J{is mocneno-
BAaTEJIbHOTO HArpy>KEHHUsl MEPEeKpPBhITUS Harpy3kod [0 YpOBHS XapakTepu-
CTHUYECKOTO 3HAYEHHUS HCIOJIb30BAUCh IUTYYHbIE TPY3bl, NPEIBAPUTEIBHO
B3BEIICHHBIC U 3aMapKHUPOBAHHEIE.

Bo Bpems mpoBeieHNsI NCIIBITAHNN U3MEPEHUIO TTOIJIEKAIH!
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- IPOTHOBI IEPEKPBITHS;

- nedopmanuu OeToHa B pailoHE PACIIONIOKCHHS METAUTMUECKHX JICHT
YCHJICHUS;

- neopMarmu MaTepuana MeTAUIMYECKUX JICHT YCHUIICHUS;

- CABHUTOBBIE Ae(OpMALIIH MEXIY OCTOHOM M JICHTaMH YCHJICHUS.

Jns m3mepenus nedopmanmii 6eTOHA M METAUIMYECKHUX JICHT YCHIICHUS,
a TaK yKe CABUTOBBIX JiehopMariii Mexay OETOHOM U JISHTaMH ITpU Harpy>KeHUH
HEePEKPhITUS UCIOIb30BaHbI TEH30METphl AncToBa ¢ neHol nenenus 0,001 mm u
WHIMKATOPHI 4acoBOro TUMA ¢ IeHou nenenus 0,001 mm. M3smepenne mporubos
OCYIIECTBIIIOCh ITIPH TIOMOIIM dYeThlpex TnporudomepoB I[IAO-6 ¢ wnenoi
nenenus 0,01mm. Cxembl paccTaHOBKM HPUOOPOB HAa HArpykxaeMoM Iepek-
PBITUH MPUBENCHBI Ha puC. 3, 4.

BepTukanpHas Harpyska Ha TEpeKpBITHE CO3IABAJIACh ITyTEM pa3Me-
IIEHUS] TapUPOBAHHBIX TPy30B Ha TMEPEKPHITHU. 3arpykeHue (¢parMeHTa
MIEPEeKPBITHS BEJOCH dTamamu (cTynmensmu). Ha kakmom atame 3arpyskeHHS
(crynern 1-9) Ha NMpPOHYMEpPOBaHHOM (parMeHTe MEPEKPBITUS Pa3MEIIAIHCh
Ipy3bl, BeC KOTOPBIX COOTBETCTBOBAJ 3HAYEHHIO XapaKTEPUCTHUECKOI
Harpy3Kd, IIOCJIE Yero AaBaiach NCCATUMHUHYTHAs BBIICPKKA MEXKIY CTyIIe-
msmu. [locme mocTkeHWM MOCHenHed CTyHeHHW 3arpykeHus: nenanachk 30-tu
MHUHYTHasl BBIIEPXKKa IpU TOJHOW Harpy3ke Ha (parMeHT MEepeKphITUS UIs
MPOBEPKH €T0 KECTKOCTH.
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Puc. 3. Cxema ycTaHOBKH MPOTHOOMEPOB:
I1-1...11-4 — mporubomepsl Tuma [TAO-6
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KputepreM mas1 OKOHYAHUS WCIBITAHHUS MEPEKPBITUS HArPyXCHUEM
SIBJISIIOCH JIOCTHIKEHHE OIHOTO U3 CIEAYIOIIMX apaMeTPOB:

a) JOCTH)KEHHE YPOBHS HArpy3KH Ha IEPEKPHITHE YPOBHs KOHTPOJBHOM
JUTSL TIPOBEPKH YKECTKOCTH;

0) mosiBIEHHE U DPACKpBITHE Ha BEpPXHEH WM HIKHEHW MOBEPXHOCTH
MIEPEKPBITHS TPEIIUH C ITUPUHON PACKPBITUS HE Oonee Ay = 0,2 MM;

B) JOCTH)KEHHE MPOrHOOB B CepeIHe MPOeToB 3HaueHuit f = 2 mum;

VcnpiTanne NEepeKpBITHs HArPyKCHUEM BBIMOJHEHO JO JIOCTHIKCHHSI
Harpy3KHd, YPOBHsI PABHOT'O KOHTPOJIBHOM HarpysKe.

Ha BceM MpOTsDKEHUM UCTIBITAHUS TPOBOAMIICS BU3YaJIbHBIH KOHTPOJb 3a
MOSIBJICHUEM TPCIIMH Ha HIDKHEH M BEpXHEW MOBEPXHOCTH HCIBITHIBACMOTO
nepekpbiTus. 110 OKOHYAHHWIO WCIBITAaHUS W JOCTIDKCHHH KOHTPOJIBHOM
Harpy3kd OBUIO YCTAHOBJICHO, YTO TPEIIUHBI HE MOSIBUINCH. [10 pe3ynbratam
U3MEpPEHUH TPOTHOOB MEPEKPHITHS MOCTPOCH IpadUK IMEePeMEIICHUH HIKHEH
MOBEPXHOCTH IUIATHI IEPEKPHITHS [0 CTYIICHAM Harpyxenus (puc. 5).
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Puc. 4. Cxema pacCTaHOBKH TEH30METPOB AncCTOBa (A)
Y WHIUKATOPOB "yacoBoro Tuma (N):
A-2, A-6, A-9, A-12 — nyis uaMepenus aedopMaluii 6eToHa;

A-3, A-5, A-8, A-11 — nyis uamepenus aedopmartuii neHt ycuienus; A-1, A-4,
A-7, A-10 — st u3Mepenus caBUroBbIX Aedopmanuii; -1, U-3, -5, U-7 — nns
M3MEpEeHHUs CABUIoBBIX Aedopmanuii; -2, U-4, -6, U-8 — niia usmepenuns
OTPBIBHBIX jAedopMaIuii
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Puc. 5. CpaBHuTenbHBIN rpaduk mepeMenieHHid HIKHEN TpaHu TUTUTHI
MIEPEKPHITUS TI0 CTYICHSIM HarpyXeHHS

Io pe3ynpTaTtam SKCIepUMEHTATBHBIX HCCIECAOBAHUN YCTaHOBIICHO:

1) TIpouHOCTs GETOHA MEPEKPHITUS HA MOMEHT MMPOBEICHHUS HUCIIBITAHUS
Harpy»eHHeM COCTaBHIIa 327kr/cM?.

2) Ilo pe3ynapraTaM UCHBITAHAA METAIMYECKUX JICHT YCHJICHHUS
HOJTy4YEHBI CIEYIONHe MEXaHHYeCKUE XapaKTePUCTHUKH:

- HalpsDKEHUS!, COOTBETCTBYIOIINE TPaHUIIe TeKyuecTH, 0,=363 Mlla;

- HaIpsDKEHHs], COOTBETCTBYIOIIME BPEMEHHOMY COIPOTHBIICHHIO Ha
pas3psiB, 0,=431 Mlla;

- OTHOCHTENILHOE PaBHOMEPHOE yiHEHUE &, = 18%;

- oTHOCcUTeNbHBIE Hedopmaryu € = (0,00224 npu HanpspkeHusx 360 MIla;

3) Ilpm wucneiTaHMK (parMeHTa MEPeKPhITUS HArpyXEHUEM ObLI
JOCTUTHYT KOHTPOJIbHBIA KPHUTEPUH - KOHTPOJbHAS HArpy3ka Ui MPOBEPKH
TIOKa3aTelei )KeCTKOCTH.

4) Ilpu mpoBeNeHUH WCIBITAHUS BIUIOTH O JOCTH)KCHHS KOHTPOIBHOMN
HArpy3KH MOSBJICHHE HA BEPXHEH U HIKHEH MOBEPXHOCTH MEPEKPBITUS TPESIIUH
3aukcupoBaHo HE OBLIO.

5) Ilpu ucHBITAaHUM TEPEKPBITHS HATPY)KEHHUEM IIPH HArpy3Ke, paBHOMN
KOHTPOJIbHOM, MOJIYYEHO!

- Benmuumnber mporm6oB  coctaBwim: y;= 1,38 mm, y,= 1,57 mm,
y3=1,11 mm, y,= 0,76 MmM. Cpennree 3HaueHue nporubda coctapmio 1,205 M.

- OTHOCHUTENBHEIC eopMaly OETOHA € B pAOHE METATUTUICCKUX JICHT
yeuneHust cocTauin: €,=-0,05-10%, £,=-0,3-10", £5=0,15-10"* u £,,=0,15-10"*.

- OrtHocuTenbHbIE AeopMalMd MaTepHata METAUIMYCCKUX JIEHT
YCHUJICHUSI € COCTaBHUIIH: 83:0,85~10'4, €5=0, 88:-0,15'10_4, €11=0.
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- CI[BI/IFOBbIe ne(bopMauI/m MCKAY OCTOHOM H JICHTaMH YCUJICHUs 110

JAHHBIM TeH30JaTUYnKoB coctaBwi: A;=0,002 mMm, A,=0, A,=-0,038 ™M,
A10:0,002 MM.

- OTpI)IBHI)Ie Ile(l)OpMaIII/II/I MEKAY OCTOHOM M JIEHTAMH YCUJICHHUA

coctaBmwin: §,=0,01 mm, §,=0, §¢=-0,008 MM, 55=0,002 mm.

- Ilpu 3arpyxeHuu TEPEeKPHITUS KOHTPOIHHOW HArpy3KOW IOIy4YeHbBIE

SKCIEPUMEHTAIbHbIE JAHHBIC CBUJCTENBCTBYIOT O BKIIOUECHUH METAIIMUECKUX
JIEHT yCUJIEHUS B pabOTy IEPEKPhITHUSL.
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