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Ilposeoeno  excnepumenmanvHi  0OCHIONCEHHA — eleMeHmie  Oe3KanimeibHo-
6e36ank06020 nepekpumms. JocnioxiceHHs NPOBOOUNUCA  WLIAXOM — 8UNPOOYBAHD
HamMypHO2o (ppazmenmy 06a2amoKeapmupHoeo OYOuUHKy Ha O0it0  eKCnayamayitiHux
Hasanmasicenb.  Ompumani  pe3yiomamu  npogedeHux eunpodysams niomeepounu
NPUUHAMI PO3PAXYHKOGI NOJIOJICEHHS MA KOHCMPYIOGAHHI PIULeH s 8Y3/1i6 ma eleMeHmie
30iHO-MOHONIMHO20 nepekpumms besKanimenbHo-6e30a1K06020 KapKacy.

The paper describes a full-scale tests of the floor fragment were performed during
the construction of a three-section multi-apartment residential building. The purpose of
the tests was a comprehensive check of frame members and connection joints for
strength, stiffness and crack resistance requirements.

The structural basis of the residential building is a precast monolithic spatial
frame without beams and capitals. The frame is assembled from factory products, with
the subsequent monolithing of the joints. The main load-bearing members of the frame
are columns with and floor slabs, the thickness of the slabs is 160 mm. The grid of
columns has a step of 6 m and 3 m, the height of the floors is 3.0 m. The columns are
continuous three- and two-story. Floor slabs are divided into overcolumned,
intercolumned and middle. The reinforcement lugs are arranged in the form of a loop at
the ends of the slabs. This design ensures a monolithic connection of adjacentslabs.
Floor slabs are installed using temporary mounting supports. The reinforcement lugs on
the ends of adjacent plates intersect in such a way that a closed space is formed. After
installing the reinforcement, the joints of the slabs are concreted with fine-grained
concrete.

The fragment of the overlapping above the basement of the erected house was
selected for the test. The load value was calculated for individual sections of the overlap.
This load was the sum of dead and live load. The loading was carried out in stages
according to norms. The wall blocks made of aerated concrete were used for creating the
load. These blocks were used for the construction of external and internal walls after the
tests.

The work presents the results of the performed tests. The value of slab deflections
was obtained, which did not exceed the deflections got from the calculation. The devices
that were responsible for recording the vertical movements of the slabs relative to the
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columns did not record such movements. No normal cracks were found in factory-made
slabs. Cracks were found in monolithic loop joints between adjacent slabs. The opening
width of such cracks did not exceed the limit values. The results of the conducted tests
confirmed the accepted prerequisites for the calculation and construction of the members
of the precast monolithic flat plate frame. Theoretical calculations with sufficient
probability reflect the adopted design model.

Knrouosi cnosa: 6esxanimenvho-6e30ankoguii  Kapkac, HaAmMypHi unpoOyeaHws,
WNOHKOBULI CIMUK. NeMIbOGUL CINUK.

Keywords: flat plate system floor, full-scale testing, key joint concrete, loop bar
joint.

B cywyacHOMy OyIiBHHMITBI IIMPOKO 3aCTOCOBYIOTHCS KHMTIIOBI OYAMHKH,
U1 SKAX  BHUKOPHCTOBYETBCA  O€3KamiTeIbHO-0e30alKOBHA  KapKac.
BeskamitenpHO-0€30aMKOBHI Kapkac MOKe OyTH MOHOJITHUM abo 30ipHHM.
Taki OyxmiBmi MOXHAa BHUKOPHUCTOBYBATH [UIsI IIBHIKOTO OyIiBHHUIITBA
3pyHHOBAHOTO BiifHOIO XHUTI0BOTO (oHAY. s miaTBepKEHHS OE3IEYHOCTI Ta
HAJIHHOCTI TakUX OYIWHKIB TPOBENCHO BHUMPOOYBAHHS MEPEKPUTTS B CKIAi
30ipHO MOHOJIITHOTO KapKacy.

Taki HarypHi BUIpoOOyBaHHsS (parMeHTy NEpPEeKpPUTTS OyJd IpOBeleHi
npu OyIiBHUITBI 0araTOKBapTHPHOIO JKUTIOBOTO OYAMHKY B MiKpOpanoHi
«CanoBuii» B c. Po3comenti [ToaTaBcbkoro paiiony.

BunpoOyBaHHSI IPOBOJWIIMCS 3 METOI KOMIUIEKCHOI TEpEBIPKH BY3IiB
3’€lHaHb Ta €JIEMEHTIB KapKacy BHUMOTaM >KOPCTKOCTI, TPILMHOCTIMKOCTI Ta
MIIHOCTI.

KoHCTpyKIiss Takoro JKHTIOBOTO OyIWHKY SBIs€ COOOK  30ipHO-
MOHOJITHHI MPOCTOPOBHiI Kapkac Oe3 kamiteneid ta puremis [1, 2]. Kapkac
OyayeTbes 13 3al1i300eTOHHUX KOHCTPYKIIIH 3aBOACEKOTO BUTOTOBICHHS, KOTPI
3’€THYIOTBCS. MDX COOOI0 HUITXOM 3aMOHOJI'YEHHS CTHKIB KOHCTPYKIUIH MiX
coboto (puc.l). EmemeHnTn Kapkacy CKJIAQUalOTbes 3 KOJIOH 3 TONEPEYHUM
mepepizom 400x400 MM Ta TIMT TEpPeKpHUTTS po3MmipoM 2,95x2.95 wm.
3aCTOCOBYIOTBCSI TUIMTH TIEPEKPUTTS TOBIMHOK 160 MM. Bucora moBepxiB
cTtaHoBHUTH 3,0 M, a CiTKa KOJIOH Ma€e Kpok 6 M Tta 3 M. KoysioHn Hepo3pisHi Ha
Tpu abo naBa moBepxd. [ITUTH TMEPEeKPUTTS MOMITSIIOTHCA HAa HAAKOJIOHHI,
MDKKOJIOHHI Ta cepeaHi. HaakoIoHHI MIINTH MarOTh MPSMOKYTHI OTBOPH Yepe3
AKIi MOHTYIOTbCS Ha KOJIOHaX. MIDKKOJIOHHI IUIMTH MOHTYIOTBCS JIBOMa
MPOTWJIKHUMH CTOPOHAMHM Ha HaJKOJIOHHI TUMTH. B mpoctip oOMmexeHunit
MDKKOJIOHHHMH TUIMTaAMH MOHTYIOTH CEPEIHI IUIMTH, SIKi CIIUPAIOTHCS Ha HUX
YOTHpPMa CTOPOHAMHU.

ITo TOpusSX IIMT MEPEKPHUTTS 3pOOJICHO BHIYCKH apMaTYpHUX IETElb.
3acTocyBaHHSI TaKoi KOHCTPYKLIS CTHKa MDK CYCITHIMU IUIMTaMH JO3BOJISIE
o0JaITyBaTH MOHOJIITHUH CTHK MK CYMDKHMMU NaHEISIMU.
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MOHTaX IUIMT NEPEKPUTTS BHKOHYETHCS «HACYXO» 13 3aCTOCYBaHHSIM
TUMYaCOBHX OMOpP JUISi MOHTaXy. ApMAaTypHi BHIyCKH HA TOPLSAX CYMIKHHX
[UTUT MEPETHHAIOTHCS TAaKMM YHHOM, IO YTBOPKOKOTHCS 3aMKHYTHH OPOCTIp B
SIKMI TIOTIM 3aBOJATH apMaTypHi crepxkHi AS00 miamerpom 10 mm (puc.2.).
IToTiM CTHKH IUIMT 3aMOBHIOIOTHCS ApiOHO3epHICTHM GeToHOM Kiacy C25/30.

Puc. 1. Burisig 30ipHO-MOHOIITHOTO Oe3KamiTeIhHO-0e30aIKOBOTO
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Puc. 2. KoncTpykuis By3na 3'€fHaHHS IUIAT HEPEKPUTTS: | - mmTa;
2 —apmatypHi Bunycku; 3 — apMaTypHi ctepkHi A500 piamerpom 10 MM

By3on 3'eqHaHHS HaJIKOJIOHHOI TUTUTH 3 KOJIOHOKO (pHC.3.) € MIIOHKOBOIO
30ipHO-MOHOJIITHOIO KOHCTpYKIi€to. [lnura 3’€mHYyeTHCS 3 KOJOHOIO Hepes
NIPOMDXKHI 3aKJIaiHI JieTalli, KOTpi 3BapIOIOThCs 3 OOMYAMKOI BHYTPILIHBOTO
OTBOpPY IUIMTH Ta IO3JI0BXHBOI0 apMaTyporo KOoJIoH. [IpocTip MiXk KOJIOHOIO Ta
00MYaiKoI0 IUIMTH 3allOBHIOETHCS ApiOHO3epHUCTUM OetoHOM. Takmit cTuk
TTicyIst TBEPiHHS OCTOHY MpaLIoe K MIMOHKOBHUH. [o/1i0Ha KOHCTPYKIIist By3Jia €
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KOMIIAKTHOO, 03 BHCTYNAIOYHX i3 IUIOLIMHHU NEPEKPUTTS YacTHH, aJie B CBOIO
4yepry notpe0ye sIKiCHOr0 BUKOHAHHS POOIT IpH 3BapIOBaHHI Ta OETOHYBaHHI.
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Puc 3. KoHCTpyKIIisl ITTOHKOBOTO By3Jia 3'€IHAHHS KOJIOHH 3
HAJIKOJIOHHOIO IUIUTOIO: | — KoJOHa; 2 — ruiuTta; 3 — OETOHHA IIITOHKA;
4 — craneBa oOuyaiika OTBOPY ILUTUTH; 5 — OTBIp 1T MOHTaXXY TUTUTH

Jdnst  po3paxyHKy 3ycWib Ta IEpeMillleHb B €JIEMEHTax KapKacy
Bukopuctanuii nporpamuuii kommiekc «SCAD OFFICE 21.1». B upomy
MIPOTrPaMHOMY KOMIIJIEKCI peati3oBaHO METOA KiHLEBHX eJIeMEeHTIB. Po3paxyHok
BUKOHAHUN 3 BUKOPHUCTAHHIM MOjejel 00O0JOHOK Ta CTEPXKHIB. 3amaua Oyna
PO3B’si3aHa Ha OCHOBI JIHIHHUX 3aJI€KHOCTEH «edopmarlisi-HaIpyKEHHS.

BunpoOyBaHHSI NPOBOJMINCS HA AUISHII NMEPEeKpUTTS po3mipoM 18x9 m
HaJl MiJBaJIOM 3BeleHOro OynuHKy. J[JIsi OKpeMHX IUISTHOK HEepPeKpHUTTs OyJio
pO3paxoBaHO 3HAYCHHA KOHTPOJIBHOTO HaBaHTaxeHHA (Tabmurs 1). lle
HaBaHTAXKEHHS SBILSUIO COOOI0 CyMy IOCTIHHOTO Ta KOPHCHOTO HABaHTa>KCHHSI.
HaBaHTa)keHHSI IEpEeKpHUTTS 3AiHCHIOBANOCS cTyneHsaMu BianosigHo no JACTY
[3]. Jns mporo BHUKOPHUCTOBYBAJIMCS BaHTAXI y BHUIIAAI CTIHOBHX OJIOKIB 3
Hi3aproBaroro OetoHy po3mipom 600x200x375 mm. Cepenns Bara OJHOTO
O6noky craHoBwia 26,7 xrc. B mporpami BumpoOyBaHb HaBeneHa cxema
po3ramryBaHHs OJIOKIB Ta IX KUIBKICTh JUIi KOKHOI CTyNEHI HaBaHTa)KEHHS
(puc.4). Tlicnst BumpoOyBaHb 1i OMOKK OyaM BHKOPHUCTaHi ISl 3BEICHHS
30BHIIIHIX Ta BHYTPIIIHIX CTiH.

Jis BUMiprOBaHHS MPOTHHIB IUTUT 3aCTOCOBYBANUCS nporuHomipu 6I1AO,
B SKWX IiHa Tomiakud craHoBuTh 0,01 MM. Y By3nmax 3’¢IHaHHS IUTUT 3
KOJIOHAMH, 711 KOHTPOJIIO MOXIIMBHX TEPEMIIIEHb IUINT BiIHOCHO KOJIOH, Oymnn
BCTaHOBJICHI iHANKATOPH TOIMHHAKOBOTO THITY 3 HiHOO moainku 0,01 mm.

HaBanTaxkeHHs mix 4Yac BUNPOOYBaHb NPUKIAAAIOCS —CTYHNCHSIMH.
IMoyarkoBi cTyneHi cranoBwn 10 % Big BeIMYMHU KOHTPOJIBEHOTO
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HaBaHTaxeHHA. JIBi octaHHi cTymeHi  craHoBwiM 5 %  Big BEIHMYUHH
KOHTPOJBHOTO HABAHTAXKCHHS.

Tabmuus 1
XapaKkTeprCTUKU KOHTPOJILHUX TIapaMeTPiB HATYPHOTO (parMeHTy
NIEPEKPUTTS
. Howmep pinsaxu
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Puc.4. Cxema po3ranryBaHHS BAHTXIB Ha (hparMeHTi NEPEeKpUTTS
NPU3HAYCHOTO JJIsl BUIIPOOYBaHb

BinmoBigHO 10 BUMOT cTaHmapty [S], miCis NPUKIAAaHHSI KOXKHOI CTYIICHI
HABAHTAXXCHHS JUITHKA MEPEKPUTTS BUTPUMYBAJIACS MiJ IIMM HABAHTAXKCHHSIM
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e menme 10 xBuminmH. [licnd mnpukIagaHHS KOHTPOJIBHOTO KOHCTPYKIIiS
BUTPUMYBAJacsi MiJl MM HaBaHTaXeHHsM He MeHie 30 xBmimH. Burisn
HaBaHTAKEHOTO MEPEKPUTTA IT0Ka3aHo Ha puc. 5. [licis npukianeHHs: MOBHOTO
HaBaHTAKEHHS KOHCTPYKIIiS NEPEKPUTTS OyJia IMiJ] HaBaHTaKECHHSM 11e 100y.

Puc. 5. Burisan HaBaHTa)X€HOIO NEPEKPUTTS

Ha xoxHil cTyneHi HaBaHTaKeHHS (IKCYBalWCS TNPOTMHH, MOMEHTH
YTBOpEHHsI TPIIMH Ta iX mHMpHHA po3KkpurTs. [lpmmaam anst peecrpauii
NPOTHHIB IUIUT Ta TMEpPEeMIllleHb IIMOHKOBUX CTUKIB KOJOH 3 IUIMTaMHU
300pakeHo Ha puc.6.

a)
Puc.6. @) — nmpumaay s peecTpartii IPOTHHIB TUIHT; 6) — MPUIATH ISt
peecTpallii mepeMinieHb MIMTOHKOBUX CTHKIB KOJIOH 3 TUTUTaMH.
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MakcuManbHUH NPOTHH IUTUT HEPEKPUTTS B IIPOLIECi HABAHTAXKCHHS CKJIaB
3,61 mMM. MakcuMmanbHi BEpTHKaJbHI IEPEMILICHHS NEPEKPUTTS BiJTHOCHO
koisioH Oynu B mexax 0,01-0,02 mm. Taki mepemileHi € pe3yabTaToM KyTOBHX
nedopMaliil IIKT BiTHOCHO KOJIOH.

3a pe3yabpTaTaMu MPOBEJICHUX BUIPOOYBaHb 3p00JIEHO TaKi BUCHOBKH:

1. Pesynprarm oTpumaHi B TpolLeci IPOBEJCHUX BUNPOOYBaHb
MiATBEpAWIN TPUHHATI NEpeIyMOBU JJIsl PO3PAXyHKY Ta KOHCTPYIOBaHHS
€IIEMEHTIB  30ipHO-MOHOJITHOTO TIEPEKPHUTTS Oe3KamiTeIpbHO-0e30aIKOBOTO
Kapkacy.

2. TIlpuitHsTa pO3paxyHKOBa MOJENb Ta TEOPETHYHI pPO3paxyHKH 3
JOCTaTHBOIO BipOTITHICTIO BiOOpaXkaroTh poOOTY .

3. B mpomeci BumpobyBaHp He Oymm 3adikcoBaHI BEepTHKAIBHI
HepeMillleHHs IUIMT BIZHOCHO KOJOH. OTpHMaHi 3HAYCHHS NPOTHHIB IUIMT He
MePEBHILYBaJIM POTHHU OTPUMaHI 3 PO3PaxyHKY.

4. B mpoueci BumpoOyBaHb Oyau BHSBJICHI TPILIMHU y MOHOJITHHX
METIBOBUX CTUKAX M CyMDKHUMHM muTamu. lIupuHa po3KpUTTs LUX TPIMIUH
HE TNepeBHIllyBaja TPaHUYHI 3HaueHHs. B mmTax 3aBOJICHKOrO BUTOTOBJIICHHS
HOPMaJIbHUX TPILLIMH HE BUSBJICHO.
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