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BE3BAJIOYHOE NEPEKPBITHE C JIOKAJIbHBIM YCWJIEHUEM

N.B.1llexoBUoOB, k.m.H., Ooy., C.B.Ilerpam, x.m.x., ooy.,
A.B.Bonnapenko, x.m.H., ooy., B..11lexoBuoOB, x.7.H.

Odecckas 20cy0apcmeenHas aKkaoemus CmpoumenbCcmea U apxXumeKmypbl

B nmocmemHme Trombl  CTPOMTENBCTBO  KapKAaCHBIX  MOHOJMTHBIX
KeJIe300€TOHHBIX 3/IaHUH C IUIOCKUMH 0e30aJ04HBIMH NEPEKPHITHIMHU Ha
TEPPUTOPUHI VYkpauHsl HOJYYHIIO MaccoBOe
pacnpocTpaHeHue.PexkoMenganuu 1O pacdery U KOHCTPYHPOBAHUIO
0e30aJI0UHBIX NEepPEeKPBHITHH 0a3upylOTCs, KakK IpPaBHIO, Ha OCHOBaHUU
pe3yabTaTOB  TEOPETHUYECKHX  HUCCIENOBaHMNH WJIM Ha  OCHOBaHWUHU
pe3yabTaTOB PACUYETOB, IOJYUYEHHBIX IPH HCIOJIB30BAaHUM Pa3IUYHBIX
MPOTPaMMHBIX KOMIIIEKCOB. ODKCIEPUMEHTAIBHBIX HCCIECAOBAaHUN PabOTHI
0e30alI04HBIX TMEPEKPHITHH, BKIIOYAas JJIEMEHTHl WX YCHJICHHUS Ha
MIOCTPOEHHBIX 00BEKTaxX MPAaKTHUECKH HE MPOBOAUTCS, TOITOMY BOIPOC 00
9KCTIEPUMEHTAILHOM HCCIICI0OBAaHUK PabOTHl 0€30aI0YHOTO TEPEKPHITHS C
JIOKJIBHBIM YCHIIEHHEMIIPE/ICTABISIET 3HAUUTEIBHBIA HHTEpEC.

Jis ompeneneHust xapakTepa paboTel 0€30aJ0YHOr0 IEPEeKpHITUS ¢
JOKIBHBIM ~ yCWJICHHEM OBbLJIO MNpPOBEJCHO HAaTYpPHOE  HCIIBITaHHE
Harpy>keHuem (parMeHTa MepeKphITHs B IOCTPOCHHOM 3/IaHUH.

KapkacHoe 9-Tu 3Ta)kHO€ 3/1aHHE C TOIBATLHON YaCThIO U TEXHUYECKUM
TaAXOMHMMEET CIOXHYIO KOHUrypanuioo B TIUJlaHE C KOJIOHHaMH
IPSIMOYTOJIBHOIO M KBaApaTHOro ceueHuil. Illar KOJOHH pa3iauuHbId OT
2,725 no 6 M.

VcnpIThIBaeMBIH (pparMeHT HEepEeKPBITHS, TOMMMUHON 220 MM 8-TO 3Taxa
3maHus, pacmoiioxeH B ocsax 8-10/A-B (cm. Puc. 1). lllar xononH 6,0 M u
5,5 M ceuenne 40x40cm.

Ha BepxHe# TOBEpXHOCTH IEPEKPHITHS 110 TIEPUMETPY KOJIIOHHBI B OCSIX
9/b BBINIOJIHEHO YCHJICHHETIPH MOMOIIN YETHIPEXMETANTMIECKUX JIEHT (CM.
Puc. 2) momepeunsim cewenmem 10x100 MM w  jmHOW 3 M
kaxnas.KperieHne IUIaCTHH YCHJICHHS K TIEPEKPHITHIO BBINOJIHEHO Ha
snokcugaoMm kiee Sikadur 31 ¢upmsr «Sikay, n mpu momouIy aHKEpoOB,
YCTaHOBIICHHBIX B 3apaHee 3aCBEPIICHHBIE OTBEPCTHS B IUIUTE MTEPEKPHITHS.

Ilenbro 9KCTIEPUMEHTANIBHBIX HATYPHBIX UCCIICIOBAHUH SBISICTCSL:

- Harpy)keHHe MEpPEKPBITUSI HOPMATUBHOM HArpy3KOH Ui MPOBEPKH
HoKa3aTenen *KeCTKOCTH;

- ONpEACIICHUEC XapaKTepa pa6OTLI MCTAJVIMYCCKUX JICHT YCWUJICHHA B MECTax
COIIPS’KCHUS KOJIOHHBI € INIMTOU IMEPEKPBITUSA [IPU HArPYKECHUU ITOCJIIETHETO.
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a. 6.
Puc. 2 ®parMeHT nepeKkprITHs, yCHICHHOTO METAIITMYECKUMH JICHTaMU.
a — oOImuii BUJ IEPEKPHITHS C YCHIICHHEM; O — CXeMa yCHIICHUS BepXHel
TIOBEPXHOCTH ITEPEKPHITHS

s onpenenenus GpakTraeckux (Ha MOMEHT IPOBEICHHS NCIIBITAHNH)
MEXaHMYECKUX XapaKTePUCTUK OETOHA U METAJUIMYECKUX JICHT yCHIICHUS
OBUIO BBHITIOJIHEHO MCIBITAHNE OTACIBHBIX OIBITHBIX 00pa3uoB. Jis
OIIpeeTICHUs] MEXaHUYEeCKUX XapaKTePUCTHK OeTOHA ObUIN BHIOYPEHBI
KEPHBI U3 HCTIBITHIBAEMOT0 NIEPEKPBITHS, IO pe3yIbTaTaM HCIBITAHUH
KOTOPBIXIIPOYHOCTh OETOHA cocTaBmia 327 Kr/eM?.

Jlist onpeniesieHnsl MEXaHMYECKUX XapaKTePUCTUK METAJUIMUECKHX JICHT
YCHIJIEHUS IPOBEJICHO MX MCIBITAHUE Ha pacTsokeHue. [ onpenenenus



MIPOAOJIBHBIX ehOopMaIrii HCITOJIB30BaHBI TEH30METPhI AUCTOBA C LICHOM
nemenus 0,001 MM, ycTaHOBIEHHBIE Ha JBYX MPOTHBOIIOJIOKHBIX TPaHIX
HCTIBITBIBaeMOTO 00pasima (cm.Puc. 3).
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a. 6.
Puc. 3. McnpiTaHne METAIUIMYECKUX JICHT YCUIEHUS
a — oOImuif BUJ] NCTIBITATEIIFHON YCTAaHOBKH; O — CXe€Ma HCIBITaHUS

ITo pe3ynpTaTaM HMCHBITAHWH METANIMYECKHX JIEHT MOCTPOEH Ipaduk
3aBHCUMOCTH «G-&» (cM. Puc 4).

HemnocpencTBeHHO mepes HCIBITAHHEM IIEPEKPHITHE OBLIO 0CBOOOKACHO
OT JIOTIOJTHUTENILHBIX HarPY30K CKJIaJUPOBAaHHBIEC HA €r0 OBEPXHOCTH.

3HaueHHe KOHTPOJIHOM HAarpy3ku Ha IEPeKphITHE ISl NPOBEPKU
JKECTKOCTH NPUHSATO 450xr/M2.

Mexy =~ HUCIBITBIBAEMBIM  IIEPEKPBITHEM W IIE€PEropojKaMu
HIDKEJEKAIEro dSTaxka ObLT obecmeueH 3a30p He MeHee S50 MM s
obecrieueHnst CBOOOTHOTO JepOPMUPOBAHHUS TUTUTHI.

Ha BepxHell 1OBEpXHOCTM NEPEKPBITHA B MECTE IPOBEIACHUS
HarpyxeHus (KojoHHa B ocax 9/b) BeImomHeHa pa3sMeTKa Ha TPY30BBIC
sTaeKH (cM. pHc. 7).



400
350 B

w
o
o

\

PR NN
o U1 o U
[eNeNeNe)

(62
o

Hanpsxenusa 6, Mlla

o

0 0,0005 0,001 0,0015 0,002 0,002t

Puc. 4. Fpa(bmc «O-&» I MCTAJUIMYCCKUX JICHT YCUJICHUS

JIi  1ocIenoBaTENbHOTO HATPYXKEHHsSI MEPEKPBITHS HArpy3Kod 10
YPOBHSI XapaKTEPUCTHUECKOTO 3HAUCHMsSI MCIOIb30BaHBI MITYYHBIE TPY3BI,
MIPEABAPUTEIHHO B3BEIICHHbIE U 3aMapKUPOBAHHBIC.

Bo BpeMms mpoBeieHHs HCIIBITAHUI N3MEPEHUIO 110 UICKAIIH:

- IpOruOBI IEPEKPHITHS;

- nedopmaru OeToHA B paiioOHE PacloNOXEHHS METaUIMYECKHX JIEHT
YCUIICHHUSI;

- neopManuu MaTepuaia METaLTMYCCKUX JICHT YCUIICHHUS,

- CABUTOBBIC ,He(l)OpMaLII/II/I MCKIY 6€TOHOM " JICHTaMU YCUJICHU.

Jlis m3Mepenust aedopmManuii 6eToHa U METAIIIMIECKUX JIEHT YCHUIICHHS,
a TaK XK€ CIABHIOBBIX Jedopmamuii Mexay OETOHOM U JIEHTaMH IIpU
Harpy>KCHWH HEPEKPBITHA HCIONb30BAHBI TEH30METPHl AHCTOBAa C IICHON
neneanss 0,001 MM M HWHIUKATOPHI YacOBOTO THIA C IIEHOW JEJICHHUS
0,001 mm.

W3meperne mnpornOOB OCYHIECTBISUIOCH TPH  IOMOIIM  YETHIPEX
nporubomepoB ITAO-6 ¢ uenoi nenenns 0,01mm.

CxeMBbl pacCTaHOBKM NPUOOPOB HA HArpyXaeMoM IepeKpBITHU
IIPUBEJEHBI Ha puc. 5, 6.

BeprukanbHass Harpy3ka Ha EpEKpHITHE  CO3[aBajach IIyTeM
pasMelleHls TapupOBaHHBIX TIPY30B Ha MEPEKPBITHH. 3arpyKeHue
¢dparmenra MIEPEKPBITHUS BEJIOCh JTanamu (ctyneHsmm).
[locnenoBarenbHOCTh 3arpyXeHHUsl MO TamaM INpuBeAeHa Ha puc 7. Ha
KaXIOM OJTame 3arpyxeHus (ctynemn 1-9) Ha mnpoHYyMepoOBaHHOM
(dparMeHTe  TEpeKpHITUS ~ pasMELIAINCh  IPy3bl, BEC  KOTOPBIX
COOTBETCTBOBAJI 3HAYEHHIO XapaKTepHCTHUYECKOW Harpy3ku. Ha kaxiaom
JTame 3arpy)keHus JaBajach JECATHMUHYTHAs BBIJCPXKKA MEXIY
CTYIICHAMMU.
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Puc 5. Cxema ycTaHOBKH IPOrHOOMEpOB:
I1-1...I1-4 — mporn6omeps! Tuna [TAO-6

ITocne nocrikeHUs NOCIEOHEH CTyNeHH 3arpyxeHus aenanack 30-
TH MHHYTHas BBIJEp)KKa NPH TMOJHOH Harpyske Ha (QparMeHT
HEPEKPBITUS I IPOBEPKH €TI0 )KECTKOCTH.

KputepueM a1 OKOHYAHHS MCIBITAHUS NEPEKPBITUS HarpyXeHHEM
SBJISUIOCH JOCTI)KEHUE OJJHOTO M3 CICAYIOLINX IapaMeTpOB:

a. JIOCTIDKEHHE YpOBHS Harpy3kl Ha TIEPEKpPBITHE YpPOBHS
KOHTPOJILHOH ISl TPOBEPKH KECTKOCTH;

0. HOSIBJICHHE M PAcCKPBITHE Ha BEPXHEH MJIM HUKHEHW NMOBEPXHOCTH
HNEPEKPBITHUS TPEIUH ¢ IMMPHUHON pacKpBITUs He Oonee age = 0.2 MM;

B. IOCTHIKEHHE POrHMOOB B CEPENMHE MIPOJIETOB 3HaueHuid f =2 mm;
VcnbiTaHne NepeKphITUsI HATPYKEHUEM BBIMOJIHEHO JI0 JTOCTHIKCHUS
Harpy3KH, ypOBHsSI PaBHOTO KOHTPOJILHOI Harpyske.
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Puc 6. Cxema paccTaHOBKH T€H30MeTpOB AMcToBa (A)

U MHUKATOpOB YacoBoro tuma (1): A-2, A-6, A-9, A-12 — nis u3MepeHus
nedopmanuii 6erona; A-3, A-5, A-8, A-11 — st u3mepenust aedopmannii
nent ycunenus; A-1, A-4, A-7, A-10 — i u3MepeHust CABUTOBBIX
nedopmanuit; U-1, U-3, U-5, U-7 — st u3MepeHust CABUTOBBIX
nedopmanmit; U-2, -4, U-6, U-8 — st u3mepenust
OTPBIBHBIX JeopMariuit

Ha BceM NPOTSDKEHUH HCTIBITAHHUSA NPOBOJHIICS BU3YaJbHBIH KOHTPOJb
3a IIOABJICHMEM TPEIIMH Ha HIDKHEH W BepXHEH IOBEPXHOCTH
UCTIBITBIBAEMOTO TEPEKphITHs. 110 OKOHUAHMIO UCHIBITAHUS W JAOCTH)KEHHU
KOHTPOJILHOH Harpy3K ObUIO YCTaHOBIIEHO, YTO TPEIIMHBI HE MOSBUIIUCE.

ITo pesynpTaTam HM3MepeHHH MPOTHOOB HEPEKPBHITHA MOCTPOEHrpaduK
nepeMeIleHn HIDKHEH MOBEPXHOCTH IUIMTHI HEPEKPBITHA IO CTYNEHSIM
Harpy>xenusi. ['paduk npencrasien Ha puc 8.

3aknouenue

ITo OKOHYaHUIO HKCIIEPUMEHTAIBHBIX HCCIICOBAHUH TOIYYCHO:

1)IIpouHocTs GeTOHa MEPEeKPHITHSI HA MOMEHT NPOBEICHUS HCIIBITAHUS
Harpy>kKeHHUEeM NEPEKPHITHsI COCTaBUIIA 327kr/eM’.

2) Ilo pesyapraTaM WCIBITAaHUH METAJUIMUECKHX JICHT YCHJICHHUS
MOJIy4YEHbI CAETYIOUE UX MEXaHUUECKUE XapaKTePUCTHKH:

- HallpsDKEHUs], COOTBETCTBYIOLINE TPAaHULE TeKydecTH, o, =363 Mlla;

- HaIpsHKCHUs, COOTBETCTBYIOIIME BPEMEHHOMY CONPOTHBICHHUIO Ha
paspsiB, o, =431 Mlla;

- OTHOCHTEIIBHOC PABHOMEPHOE YUIMHCHHE J), = 18%;



Crymens Ne 9 1/2 pasrpy3ku
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a. 0.
Puc 7. Cxema nocnenoBaTeIbHO pacloNOKEHUs TPy30B Ha
MIePEKPHITUH
a — IPH Harpy>XeHUH; O — IpU pasrpy3Ke /2 HEPEKPBITHA
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Puc. 8 CpaBHuTENbHBIH rpaduK NepeMeNeHNi HIKHEeH TPaHH TTHTHI
MEPEKPHITHUS IO CTYIEHSIM Harpy>KeHUs

- otHocuTenbHble aedopmarmu € = 0,00224 npu HanpsokeHHsx 360
MIla;

3) Ilpm wucnoelTaHMM  (QparMeHTanepeKpbITUIHATPYKEHHEM  ObLI
JIOCTUTHYT KOHTPOJIbHBIH KPUTEPHI - KOHTPOJIbHAsI HAarpy3Ka Juisl IPOBEPKH
[I0Ka3aTesel JKECTKOCTH.

4) Ilpn mpoBeneHUN HCIIBITAHUS BILIOTH O JOCTIDKCHHS KOHTPOJIBHOU
Harpy3Kkd TOSBICHHE Ha BEPXHEH M HIDKHEH IMOBEPXHOCTH IIEPEKPBITHSA
TpeniH 3a)UKCHPOBAaHO HE OBLIO.

5) Ilpu wcTBITAaHUH TIEPEKPHITHS HATPYKCHHUEM IPU HArpy3Ke, paBHOU



KOHTPOJILHOM, [UIS IPOBEPKH JKECTKOCTH HOJIy4EHBI ClIeyIOIUe JaHHbIE:
- Benuuunel nporu6os cocraBuiad: Y1 = 1.38 MM, Y, = 1.57 MM, Y3

=1.11 MM, Y4 =0.76 mm. CpenHee 3HaueHue nporuda cocraBuio 1.205 Mm.

- OrHOocuTenbHbIe nedopmanmu OSTOHA € B pallOHE METaUNTMISCKUX
JMeHT ycunenus cocraBwim: &, =-0.05-10", £5=-0.3-10", £9=0.15-10" u
£12=0.15-10".

- OrHocutenbHble JedopManuy MaTepHana METAIHYSCKUX JICHT
YCUIIEHUS] € COCTABUIIH: E3 =0.85-10", e5=0, &g =-0.15-10", £11=0.

- CnBuroBeie aedopMaruu Mexny OCTOHOM M JICHTAMHU YCHJICHHS IO
JaHHBIM TEH30JaT4uKOB cocTaBuiIn: A;=0,002 mm, A, =0, A;=-0,038 MM,

Alo :0,002 MM.

- OtpriBHBIE nAedopMamd MEXAY OCTOHOM W JICHTaMH YCHJIICHHS
coctaBuiu: O, =0.01 MM, &, =0, 5g=-0.008 MM, Og=0.002 mm.

-YCTaHOBNEHO, 4YTO IpU 3arpyKEHUU MEPEKPHITHS KOHTPOJIBHOU
Harpy3KONIOIy4€eHBI SKCHEPUMEHTAaIbHbIE JIaHHBIE KOTOpBIE
CBHUJICTENBCTBYIOT O BKIIOUECHHN METAJUIMYECKHX JICHT YCHIICHUS B PaboTy
MEPEKPBITHSL.

Summary

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

1. ICTY b B.2.6-7-95 (I'OCT 8829-94) U3pmenust cTpOUTENbHBIE
OeToHHBIE M JKene300eTOHHbIE  COOpHble.  MeTonbl  UCHBITAaHUA
HarpykeHueMm.  [lpaBuja  OLEHKM  NPOYHOCTH,  IKECTKOCTH U
TPEUIMHOCTOUKOCTH.

2. PyKoBOACTBO 1O MPOEKTHPOBAHMIO JKENE300€TOHHBIX KOHCTPYKINH C
0e30a09HBIME TIepeKphITHIMHA. MockBa. Ctpoiiu3aar 1979 r.

3. Hoppman A.D, Jlesontun JIL.H., IlpoekrtupoBaHue 0e30aI0UHBIX
Oe3KanuTeIbHBIX NepeKphITHid. MockBa. Ctpoiusaar 1975 r.

4. «PexoMeHIAMHU TI0 OIEHKE HA/IEKHOCTH CTPOUTEIBHBIX KOHCTPYKIHH
no BuemuuM npmsHakam»/[[HUUIIpomsnanuit T'OCCTPOS CCCP. -
M.:1989. - 43c.



