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XapKiBChKUI HALIIOHAJIbHUN YHIBEPCUTET

MicbKoro rocrnogapctsa iMmeHi O.M. bekeroBa

PEMOHT TA IIOCUJIEHHA HEPEKPUTTIB I1O METAJIEBUX BAJIKAX

Jocniosicytombess  memoou pemoumy ma HOCUNEHHSI Nepekpummie no
Memanesux Oanxkax. Pozenamymo excnayamayitni eumoeu 00 NepeKpummis.
Ilpoananizosano  2ono6Hi npuuunu noseu Oegexmis. I[Iposedeno ananiz ma
BU3HAYEHO nepesazu ma HeooiKU Memooi8 peMOHNY Ma NOCUNeHHS. NepeKPUmmia no
Memanesux banxkax. B pezynomami nopigHanus memoois 3p00.1eH0 8UCHOBOK.

Kniouosi cnosa: nepexpumms; excniyamayiiini eumozu, memanesi OQIKU,
DPEeMOHM ma NOCUNIeHHS, HeCYUi eleMeHmu,; 0eqhekm, 30Ha NPUTISI2AHHS, 8EPXHIL NOAC,
PO3pi3Hi 6anKU,; WApPHIPHE 0ONUPAHHAL.

Beryn. TopuiHi Ta MIXKIOBEPXOBI MEPEKPUTTS € BAXKJIUBUM 1 3HAUYIIUM
KOHCTPYKTUBHUM €JEMEHTOM OyiBenb 1 crnopyd. Pobotu mo10 iXHbOro yTpuMaHHs
i peMOHTY noTpeOyIoTh 3HaUHUX BUTpaT. [IuTOMa Bara peMOHTHUX POOIT CTAHOBUTH
14..33 %. Ilepekputtss B OyAiBIASX PIi3HUX POKIB BIAPI3HAIOTHCS BEIUKOIO
PI3HOMAHITHICTIO KOHCTPYKTHBHUX pillieHb. BOHM MaioTh pi3HI TPOTOHU MIXK
KamTAJIbHUMHM CTiHAMHU 1 3a3BU4Yail, BUKOHYIOTBCS 3 MarepiajiB, HEOJHAKOBUX 3a
NOBroBiuHICTIO. HalfyacTime 3acTOCOBYIOTh HECyYl KOHCTPYKIII MEPEeKPUTTIB IO
JIepeB’IHUX 1 METaJeBUX OanKax 13 AepeB’THUM a00 3a11300€TOHHUM 3aIIOBHEHHSIM, a
TaKO0X 301pH1 1 MOHOJIITHI 3aJ11300€TOHH1 IEPeKPUTTA [1].

J1o mepeKkpuTTIB BUCYBAIOTh TaKl €KCIUTyaTallliiHI BUMOTH:

— MawTh OyTH MIUHUMH, TOOTO BUTPUMYBATH, HE PYHWHYIOUUCH, MPOECKTHE
PO3paxyHKOBE HABAHTAKCHHS I HE YTBOPIOBATH HAAHOPMATUBHUX MTPOTHUHIB;

— BUPI3HATUCS HEOOXITHUM TEPMIYHUM OMOPOM, SIKIIO PO3MOAUICHI HUMU
MPUMIILIEHHS MAIOTh Pi3HY TEMIIEPATYpY;

— 3a0e3MeuyBaTi HEOOX1IHY 3BYKO130JIA111I0 TPUMIIIECHb;

— BUPI3HATUCS HEOOXIAHUMHU BOJOTO- W TA30HEMPOHUKHICTIO ISl CHUPHUX 1
TEXHIYHUX TMPUMIIIEHDb BIAMOBIIHO.

HocBin  exkcrmyatanii  OyaiBenb 1 CHOPYA  YMOXIIMBUB — BUSBJICHHS
HaliXapakKTepHIMMNX AePEKTIB 1 MOMKOIKEHb Y KOHCTPYKIIISAX MepeKkputTiB. o HuxX
HaJIe)KaTh. HAJHOPMATUBHI MPOTUHU METAJEBUX OallOK 1, K HACTIAOK, «XHUTKICTHY
KOHCTPYKIIIH, a TAKOX CITKU TPIIIMH HA MOBEPXHI CTENI; MOMKOMKEHHS IETISHUX 1
OCTOHHUX CKJICTIIHB; MOsIBA BOTKOCTI Ha CTEJISIX Y 30HI NPUIISITAHHS METAJIEBUX 0aloK
70 30BHILIHIX CTiH; MOTIPIIEHHS 3BYKO- M TEMJIOI3OJALINHUX XapaKTEPUCTUK IS
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MDKIIOBEPXOBUX 1 TOPUIIHUX (T1JBAJILHUX) MEPEKPUTTIB BiAMOBIAHO; 301IbIICHHS
BOJIOTO- 1 TA30IPOHUKHOCTI B CUPUX 1 TEXHOJOTTUHHUX MPUMIIIEHHSX [2].
['onoBHMMU TIpUYMHAMH TIOSIBU 3a3HAYEHUX BHILE NEPEKTIB € Taki: BIUIUB

30BHIIIHIX (pakTOpiB (NIpoOMEp3aHHs, 30UIbIIECHHS HaBaHTaXXEHb, MPOTIKAHHS
BHACJIJIOK aBapiii y CaHITAPHO-TEXHIYHUX CHUCTEMaX TONIO); BIUIMB TEXHOJOTTYHUX
MpOLIECIB; MOMUJIKHM TMiJ 4ac MPOEKTYBaHHSA Ta MOPYLIEHHS MPOIECY BUKOHAHHS
poOIT, 3aCTOCYBAaHHS HEAKICHUX MaTepianiB, HEJOTPUMAHHS NpaBWJ EKCILTyaTallii.
3azHaueHl Je(eKTH W MNPUYMHU IXHBOTO BHHHMKHEHHS ICTOTHO 3MEHIIYIOTh
eKCIUTyaTalliiiHl BJIACTUBOCTI MEPEKPUTTIB, MOTIPIIYIOTh IXHIO HAAIMHICTh 1
JIOBTOBIYHICTh. 3HATH, JI€ 3 ABWJIKNCS Bpa3iuBI Micls i nAeekTu ayxe BaxsuBo. Lle
Jla€ 3MOTY 30CEpPEeJMTH Ha HUX YBary IiJl 4yac MPOBEJAEHHS IIAaHOBUX 1 M03a4eProBUX
OTJISI/IIB, i/l Yac BUKOHAHHS 1 MpUIMaHHs BUKOHAHUX poOiIT [3].

IlocranoBka mpoGuaemu. IcHye aekigbka METOJMIB PEMOHTY Ta MOCHJIEHHS
NEPEeKPUTTIB MO METANEBUX Oajikax: TIOCUJIEHHS MeTaleBuX OajoK IUIAXOM
30UIBIICHHS TUIONII TEPETUHY; IMOCUJICHHSI CTalleBUX PO3PI3HUX OaloK MUIIXOM
iXHBOT'O MEPETBOPEHHS Ha HEPO3PI3HI; MiJICUJICHHS METaJIeBO1 OalKK MIMPEHTEIbHOIO
(depMoI0; MOCWICHHSI METalIeBOi OAJIKU 3a JOMOMOTIOI0 MONEPEIHBOr0 HAIPYKEHHS.
[le 06ymoBII0€ HEOOXIAHICTD iXHBOI Kinacudikarii [4].

Buxnan ocHoBHoro marepiaiy. Ilepekpurrs no meraneBux Oanakax AOCHUTH
4acTO 3aCTOCOBYIOTh Y KaM’ SIHUX OyAuHKaX crapux OyAiBenb. Y MiABaJIbHUX
NEPEKPUTTAX 3alOBHEHHS MDK METAJEBUMHM OallkaMu BHUKOHYETHCS Yy BHUIJISIL
LErIIHUX 200 OETOHHUX CKJICIIHb 1 INTIOCKUX 3a711300€ TOHHUX IUIHT.

[lin yac peMOHTY MEPEKPHUTTIB MO METaJeBUX OalKax BUKOHYIOThCSA TaKl BUIU
poOIT: TOBHAa 3aMiHAa MEPEeKPUTTIB, 3aMiHa J€PEB’STHOTO 3allOBHEHHS Ha
3aJ11300€TOHHE 3 OJIHOYACHUM IMOCWJICHHSIM HECYYHX METaleBUX O0ajoK, peMOHT abo
MOCUJICHHS 0€TOHHUX (LETJISTHUX) CKJICTIHb.

[Tin yac 3aMiHM TEPEKPUTTIB MO METaJeBUX OajkaX TEXHOJIOTIYHMM mpouec
MICTUTD TaKl ONEpallii: yCTAHOBJIEHHS ¥ 3aKpIIJICHHS pULITYBaHHS; 10AATKOBE MOCH-
JIEHHS HECYYMX €JIEMEHTIB; TPAaHCHOPTYBaHHS JieTajeil KOHCTPYKIIN 1 MaTepialis;
MOCUJICHHS ¥ TMepekiafaHHs HasBHUX JUISHOK CTIH, TOCHJIEHHS HEpOo30ipHUX
KOHCTPYKIIH MEePEeKPUTTS; BIAIITYBAHHS THI3J Y CTIHAX M1J METaleBl OaJIKU; MOHTaX
O0aJloK 13 YCTaHOBJIEHHSM PpO3MIPOK 13 JEpeB’SHUX OpyCKiB 1Jsi 3a0e3NeueHHs
KOPCTKOCTI B TOPU30HTAJIBHIN TIJIOMIMHI; 3aMOHOJIIYyBaHHS KiHI[IB METAJICBUX 0aoK
y THI3J1ax 1 BJAIITyBaHHS 3alI0BHEHHS 3 MNIOCKUX 3a11300€TOHHUX TUTUT.

[Tix yac 3MiHIOBaHHS (YHKUIMHOTO IpU3HAYEHHS OyAiBeNb 1 CIOPYA 3a3BUYail
30LIBIIY€ThCS HABAHTAXEHHSI HA MEPEKPUTTS. Y I[bOMY pa3l BUHHKA€E HEOOXIJIHICTh
MOCWJICHHSI METAJIEBUX 0aJIOK MEPEKPUTTIB [4].
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HaiinpocrimumM cnocoOom 301JIbIIEHHS HECYUYOi 34aTHOCTI METaJIeBUX OaJOK €
30UIbLIEHHSI IXHBOrO NepeTHHy. [[ns uporo Ha AUISHOI HAWOUIBIIMX HAOpyr 10
HIDKHBOI a00 000X Mojulb Oalku MPUBAPIOIOTH METaleBl IUJIACTUHU abo
BCTAHOBJIIOIOTH 1 MPUKPITUIIOIOTH JJO BEPXHBOTO Nosica 10AaTKOBI Oanku (puc. 1).
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Puc. 1. IlocuneHHs MeTaneBuX OaNOK IUITXOM 30UTBIICHHS IO TIEPETUHY:
1 — HassBHa MeTasieBa Oainka; 2 — 3a1i300€TOHHA IUIMTA; 3 — TUMYACOBUM CTOSK;
4 — GayKa IMOCUJICHHS

EdexTuBHImmMi MeTOA 3MIHIOBAHHS CTaTUYHUX CXE€M pPOOOTH €JIEMEHTIB
MEPEKPUTTS — MEPETBOPEHHS PO3PI3HUX METaJIeBUX OalloK Ha Hepo3pi3Hi. Po3pizHi
OaJIKM 3BaprOIOTh, MOCUIIOIOUN MICIS CTUKY METAJIEBOIO HAKJIAJAKOIO 1O BCiil IIMPUHI
eneMmeHTa. Haknaaka moBUHHA 3aX0/IUTH HA KOXKHY Oanky He MeHIue HiX Ha 100 M.
Hepo3spi3Hi cucTeMHn MOXHa CTBOPUTH LIJISIXOM BJIAIITYBaHHS JOJATKOBUX ONOP, IPU
bOMY BUIbHI MPOrOHM 3MEHIIYIOTHCS, a Hecydya 3[aTHICTh OajoK 3HayHO
30uUIbIIy€eThCs. JloAaTKOBI ONOPH BUKOHYIOTh y BHUIVISIII OKPEMHMX KOJIOH, KOJIOH 3

MIPOTrOHAMH, MiIBICOK 3 IPOTrOHAMHU, MiAKOCIB 3 MporoHamu (puc. 2).

1-1

Puc. 2. [locunenHs cTaleBUX pO3pI3HUX OATOK IIISAXOM iXHBOTO IEPETBOPEHHSIM Ha
Hepo3pi3Hi: 1 — mporox; 2 — crasieBa 6anka; 3 — HaKJIaaKa; 4 — TAMYACOBHM CTOSIK

Hecyuy 31aTHICTh MeTaneBUX 0aloK 30UIBIIYIOTH IIUISIXOM NIEPETBOPEHHS 1X Ha
mmnpeHrenbHy dpepmy (puc. 3). banka 10 TOro K BUKOPUCTOBYETHCS SIK BEPXHiH MOSsIC.
JloJ1laTKOB1 KOHCTPYKIIT HIMPEHrenbHOI (POPMHU BUTOTOBIISIIOTH LIEHTPATI30BaHO, Y
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BUPOOHMUMX MaHCTepHAX abo0 Ha 3aBojax. EneMeHTH IIIpeHrenbHoi (epmu

MPUKPIIUTIOIOTH J10 MOCUITIIOBaHOI OaIKy 3a TOMOMOI0r0 O0ATIB a00 3BaprOBaHHM [4].

I

V4 1

Y

Puc. 3. IlincunenHs MeTaneBoi OAJKK IMPEHTeIEHOI0 (PepMOIO:
1 — metaneBa Oanka; 2 — mIIpeHreibHa Oaika

30UIBIINTH HECY4y 3/IaTHICTh METAJIEBUX OaJOK MOXHa IIJISAXOM CTBOPEHHS
MONEPEIHBOI0 HAINPY>KEHHsI B iXHIX HI)KHIX 1 BEPXHIX Iosicax 3a JOMOMOroI0 ycTa-
HOBJICHHSI METAJIEBUX 3aTsDKOK. Y IbOMY pa3l 3MIHIOETHCSI CTaTUYHA cXema POOOTH
Oasiki. YHAcHIJOK IBOT0, a TaKOXK YHACHIJIOK CIUIbHOI poOOTH Oanku M 3aTSKKH,
30LIBLIY€ThCS HECYYa 3/1aTHICTh CUCTEMU 3arajoM. Hanpyry B 3aTspKkax CTBOPIOIOTH
32 JOMOMOI'OK HATSDKHMX OOJNTIB. 3aTsHKKM 3a3BUYAll YCTAHOBIIOIOTH MOIMAPHO, HA
50...100 mm Hwmxye Big HuU3y abo Buile BiAg Bepxy Oanku. [Ipomikok Mix
MOCWJIIOBAHOIO OAaJIKOIO 1 3aTSKKOIO CTBOPIOIOTH 3@ JIONIOMOTOK0 METaJIeBUX YIOPIB,
10 MPUBAPIOIOTHCA JI0 HUKHBOI MOIUII OaiKku Ha BificTaHi 1 M Big onopu (puc. 4).

ZA_

Puc. 4. [locunenHs MeTaneBoi OaIKu 3a TOIIOMOTOI0 MOTIEPETHBOTO HAMIPYKEHHS:
1 — meTaneBa 6anka; 2 — ymop; 3 — cTajieBa 3aTsbKka; 4 — raiika ajs HaTsraHHs; 5 — OeTOHHE
3aKJIaJaHHS

VY nernsgHux OyIMHKaX HECY4y 3JaTHICTh METajJeBUX OalOK MOHA 30UTHIIUTH
B 1,5 pa3u, 3aMiHIOIOYM iXHE MApHIpHE OONHUpaHHA Ha XKopcTKe. I 1[bOro B CTIHAX
JOJJaTKOBO BCTAHOBJIIOIOTh AHKEpPHI 0O0JATHM abo0 BIALITOBYIOTh METANEBl MOSICU
YKOPCTKOCTI 10 IEPUMETPY 30BHILIHIX 1 BHYTPILIHIX CTiH [5].
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BucHoBkmu. /{ns BusBIeHHs e(eKTiB MiJ Yac €KCIUTyaTallli MepeKpPUTTIB IO
MeTalleBUX Oalikax HEOOXIAHO PO3KPUTHU MIJJIOTH ¥ OTJISHYTH CTaH KOHCTPYKIIL
MEPEKPUTTIB, 3BEPTAIOYH JI0 TOTO K YBary Ha Take:

— CTaH 1 JOCTaTHICTh 3aCUIIKH, OCOOJIMBO B TOPUIITHUX MEPEKPUTTSX;

— CTaH MiAIIMBKYA ¥ HATIMHICTD 11 KPITJICHHS 10 0aJoK;

— YTEIUJICHHS METaJIeBUX OalOK TOPUIIHUX MEPEKPUTTIB, a TAKOK Yy MICIAX
iXHBOTO 3aKJIaJIaHHS B MIXKIIOBEPXOBUX MEPEKPUTTSX.

[Tapu meTtany O6aiku, ypaxkeHl KOpO3i€l0, 3a4UIIal0Th METAJIEBOIO LIITKOK a00
3yOuIoM, BHU3HAYaIOTh (PAKTHUYHI PO3MIPH pOOOYOro MNEPEeTUHY W BUKOHYIOTh
MEPEeBIPOYHUN PO3paxXyHOK. Y pa3l HE3HAUYHMX I[IOMIKO/KEHb METaa Oalku
3aXUILA0Th BlJ KOPO3ll HIJISAXOM THUHBKYBaHHS a00 3a0apBiIEHHS aHTHUKOPO31MHUMU
CKJIajaMi. Y pa3l HagBHOCTI 3HAYHOI «XHUTKOCTD» MEPEKPUTTIB HEOOXIAHO 1X
pPO3BAHTAXUTH, BHUAAJIMBIIM 3aiiB€ HaBaHTAXEHHS 1 3pOOUTH TEPEBIPOYHUN
pO3paxyHOK Ha MIIHICTh Ta >XOPCTKICTb. Y pa3l HEOOXITHOCTI PEMOHTYIOTH 1
MIJICUITIOIOTh TEPEKPUTTS NUISXOM 3aMIHEHHS! MOIIKO/KEHUX OanoK, YCTaHOBJICHHS
JIOIATKOBHUX 0aJIOK 1 3aMIHEHHS 3aCUIIKHM HAJIJIETKUX MaTepialiB.

VY pa3i 1mosiBM TEMHUX CMYT Ha CTEJll BEPXHBOTO MOBEPXY, IIO CBIAYUTH MPO
IPOMEP3aHHS METAJIEBUX OAJIOK MEPEKPUTTS], HEOOX1AHO IX YTEIUIUTH, BIAIITYBaBIIH
B37I0BK OajoK AepeB’siHI KOpOOW 1 3acCUNaBIIA iX €(PEKTUBHUM YTEIUTIOBAYEM,
nonepeaHb0 BKPUBIIN OAJIKHU T1APOI30IISIIIIHHUM MaTepiaioMm [4].
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PEMOHT Y YCUJIEHUE NEPEKPBITUI
IO METAJUVIMYECKUM BAJIKAM

Hccnenyrorcss METOIbI PEMOHTA M YCUJICHUS TTEPEKPBITUN 110 METAJIINYECKUM
Oankam. PaccMOTpeHBI  JKCIUTyaTallMOHHbIE  TpPeOOBaHMS K  MEPEKPBITUSIM.
[Ipoananu3upoBaHbl OCHOBHBIE IPUYHHBI MOsBICHUS aedekToB. [IpoBenen ananus u
ONPEAEIEHbl NPEUMYIIECTBA M HENOCTaTKM METOAOB PEMOHTA U YCHJICHUS
NEPEKPHITUIN TT0 METATUYECKUM OankaM. B pesyrnbTaTe cpaBHEHUS C/ieflaH BBIBOJ.

KimtoueBble  crmoBa:  MEpPEKpBITHS,  AKCIUTyaTallMOHHbIE  TpeOOBaHMS,
MeTaJUInYecKre Oallku, PEMOHT M YCHIIGHHE, HECYILIUe 3JIEMEHTHI, Ie(eKT, 30Ha
MpUJIETaHus1, BEPXHUI MOsC, pa3pe3Hble OaNKH, MAapHUPHOE ONMPAHUE.

PhD., Assistant Professor Yakymenko Oleg,
O.M. Beketov National University of Urban Economy in Kharkiv

REPAIR AND STRENGTHENING OF FLOORS ON METAL BEAMS

Methods of repair and strengthening of floors on metal beams are investigated.
Operational requirements for floors are considered. The main causes of defects are
analyzed. The analysis and advantages and disadvantages of methods of repair and
strengthening of floors on metal beams are carried out. As a result of comparison of
methods the conclusion is made.

Attic and mezzanine floors are an important and significant structural element
of buildings and structures. Their maintenance and repair work requires significant
costs. The share of repair work is 14...33 %. Floors in buildings of different years
have a great variety of design solutions. They have different beams between the
capital walls and are usually made of materials that are different in durability.

The experience of operation of buildings and structures made it possible to
identify the most characteristic defects and damages in the structures of floors. These
include: excessive deflections of wooden and metal beams and, as a consequence, the
"fragility" of structures, as well as cracks in the surface of the ceiling; damage to
brick and concrete vaults; the appearance of moisture on the ceilings in the area of
adhesion of metal beams to the outer walls; deterioration of sound and heat-insulating
characteristics for interfloor and attic (basement) overlappings accordingly; increase
of moisture and gas permeability in damp and technological rooms.
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The main reasons for the appearance of the above defects are: the influence of
external factors (freezing, increased loads, leaks due to accidents in sanitary systems,
etc.); influence of technological processes; errors during design and violation of the
process of work, the use of poor quality materials, non-compliance with the rules of
operation. During the repair of floors on metal beams, the following types of work
are performed: complete replacement of floors, replacement of wooden filling with
reinforced concrete with simultaneous reinforcement of load-bearing metal beams,
repair or reinforcement of concrete (brick) vaults.

During replacement of overlappings on metal beams the technological process
contains the following operations: installation and fixing of a scaffolding; additional
strengthening of bearing elements; transportation of details of designs and materials;
strengthening and relocation of existing sections of walls; strengthening of non-
demountable floor structures; arrangement of nests in the walls under the metal
beams; installation of beams with installation of struts from wooden bars for ensuring
rigidity in the horizontal plane; self-counting of the ends of metal beams in nests and
the device of filling from flat reinforced concrete plates.

Key words: floors; operational requirements; metal beams; repair and
reinforcement; load-bearing elements; defect; contact area; upper chord; split beams;
hinged support.
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