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ERKCIIEPUMEHTAABHI AOCAIAXREHHA

CTAAE3AAISBOBETOHHHX BAAOK 3

APMYBAHHAM CTAAEBHMH AHNCTAMH

AHOTAIIIA

Y cTaTTi HaB€4E€HO PE3YAbTATH €KCIIEPHUMEHTAAD-
HHUX JOCAIZKEHb CTaAe3aAl300eTOHHHX OaAOK 3
ApMYBAaHHAM AHCTOBOIO apMaTypolo. 3 METOI0 IpH-
CKOpEHHA HOBOro OVJIBHHITBA Ta PEKOHCTPYKIIH
6yAiBeADb, IO € AaKTyaABHHM JASl CY49acHOI CHTyamii
B KpaiHi, 3alpOIOHOBAHO BHUKOPHUCTAHHA BXKe
ICHYI0YOTO THIIOBOTO IIE€PEPI3y cTare3ani306€TOHHUX
6arOK 3 apMyBaHHAM CTAaA€BUMH AHCTAMH, OJAHAK
neil nepepiz 6yno pospobreHo gAas poboTH Mg
HE3HAYHUMH HaBAHTAKEHHAMU 3 BHUKAIOUEHHAM
ypaxyBaHHsA AWUHAMIYHUX BIIAUBIB y OyAIBAAX.

3aIpoIoHOBaHE CTAAE3aNI300€TOHHE IEPEKPHUTTA
3 IpuxoBaHUMU 6aAKaMu nepegbadae MogepHI3aIio
KOHCTPYKIII MIAAXOM 36iAbIIeHHA po60Yoi maomii
apMaTypH Ta 3MEHHIEHHA pobodoro mepepisy
npuxosanoi 6arku. Take pilleHHA CHpAMOBaHE
Ha MiABUINEHHA HECy4oi 34aTHOCTI KOHCTPYKIIii,
BKAIOYHO 3 YPaxXyBaHHAM JUHAMIYHUX HABAHTAKEHb.
IlepeBara TakoTro NEPEKPHTTA HOAATAE B TOMY, IIJO
HOro MOKHA 3aCTOCOBYBATH JAsf OygiBeAb piszHOI
KOHpirypanii B IAAHI, HOAINIDIUTH BEHTHASALNIO Ta
OCBITAEHICTb NPHUMINIEHb, 3a PaxXYHOK BIACYTHOCTI
pebep, 3amenmuTu 6ysiBeAbHUH 06’€M IpHMIIIEHbD,
II0 J4a€ 3HAYHY €KOHOMII0O B OIIAA€HHI, a TaKOK

IIOHHU3HUTH 3araAbHY BHCOTY OYyAiBAIL

IIpoBegeHO €KCHEPHMEHTAABHI JOCAIAKEHHSA
CTan€3aAi300€TOHHUX GAaAOK 3 apMyBaHHAM CTaAe-
BUMH AHWCTAMH, sIKI ITIOKa3aAH, 1[0 4 A1€I0 HaBaH-
TaKEHHA Big6yBarOCA BUKPHBAEHHSA I03/J0BKHBOI
BiCl €AEMEHTY, IO IPHU3BOAHAO JO HEPIBHOMIPHOIO
PO3IOJAIAY NO340BKHIX gepopManiii y AHUCTOBOMY
apMyBaHHI, BHACAIZOK YOro TOQpH YTBOPIOBAAHCH
3 OOKy, IPOTHAEKHOIO JO HAIpAMKY BHruHYy. Lli
PE3YABTATH JOBOAATh BAKAHBICTh IUTAHHA CTIHKOCTI
B THYYKHX CTaA€3aAi300€TOHHHUX KOHCTPYKIIAX.
Ha Bcix eramax HaBaHTaKE€HHSA B KOHCTPYKIIAX
6yra 3abesnedenHa cmiabHa poboTa 3ari306eTOHHOI
CKAAJO0BOI 31 CTAAEBUMH AHCTaMH, IO CBIAYHUTD IIPO
HaJIHICTh BUKOPUCTAHUX XOMYTIB.

3anponoHoBaHi GAAKH, MAIOYU BHCOKY JKOPCTKICTD,
AO3BOAAIOTh IOKPAIIUTH (QYHKIIOHAABHI SAKOCTI
6ydiBeAb 1 BHCTYHAaTH AK KOHKYPEHTO3JaTHI,
B IIOpPIBHAHHI 3 3aAi300€TOHHHMH Ta CTaA€BHMHU
KOHCTPYKIIiAMH, IPH BUKOPHUCTAHHI IX B CIOPYAKEHHI
IIPOMHCAOBHX Ta IJUBIABHHX OyA1BEAB.
KAIOYOBI CAOBA: crane3aAizobeToHHI
6aAKM, apMyBaHHSA AHCTAMH, €KCIE€PUMEHTAABHI
AOCAIAKEHHA, Hecyda 3J4aTHICTb, gepopmamii, pyi-
HyBaHHSI.
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EXPERIMENTAL STUDIES OF STEEL-
REINFORCED CONCRETE BEAMS WITH
STEEL SHEET REINFORCEMENT

ABSTRACT

The article presents the results of experimental
research on steel-reinforced concrete beams with
sheet reinforcement. In order to accelerate the
construction and reconstruction of buildings, which
is relevant in the current situation in the country,
the use of an already existing standard cross-section
is proposed. However, this section was originally
developed to withstand only light loads, excluding
consideration of dynamic effects in buildings.

The proposed steel-reinforced concrete slab
system with hidden beams involves modernizing
the structure by increasing the effective area of
reinforcement and reducing the effective cross-
section of the hidden beam. This solution is aimed at
enhancing the load-bearing capacity of the structure,
including with respect to dynamic loads. One of the
advantages of this type of slab is that it can be used
for buildings with various floor plan configurations,
improves ventilation and lighting in rooms due to the
absence of ribs, reduces the construction volume of
spaces (leading to significant savings in heating), and
lowers the overall height of the building.

Experimental studies of steel-reinforced concrete
beams reinforced with steel sheets showed that
under loading, the longitudinal axis of the element
experienced deflection, leading to an uneven
distribution of longitudinal strains in the sheet
reinforcement. As a result, corrugations formed
on the side opposite to the direction of bending.
These results highlight the importance of stability
in flexible steel-reinforced concrete structures. At
all stages of loading, the structure demonstrated
effective cooperation between the reinforced concrete
component and the steel sheets, which indicates the
reliability of the applied stirrups.

The proposed beams, possessing high rigidity,
improve the functional performance of buildings
and can compete with reinforced concrete and steel
structures when used in the construction of industrial
and civil buildings.

KEYWORDS: steel-reinforced concrete beams, sheet
reinforcement, experimental research, load-bearing
capacity, deformation, failure.

BCTYII

VIRN: BU3HAYEHH 5 HeCy4ol 34AaTHOCTI
cTare3arizsobeToHHUX 6arOK HaBeAEHOTO Iepepisy
(puc. 1), a TaKOk IXHBOI MIITHOCTI, TPIIIHHOCTIHKOCTI,
aepopmaniiinoi  3gatHocti 6yAm mposejgeHni ix
eKCIIepUMeHTaAbHI BUIPpOOyBaHHsA. A BUBHAYEHHS
BHIII€HABEJEHHUX IIOKA3HHUKIB HA CTaA€3aAI300€TOHHY
6anKy O6yAHM BCTAaHOBAEHI EAEKTPOTEH30PE3UCTO-
pu tuny IIKB 50- 303,9B ogHi€l KOMIAEKTHOCTI
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3 momepejHbOI BUOIPKOBOIO MOBIpKOIO (pHC. 2)
Ta IHJAUKATOPH TOAMHHUKOBOTO THIY (pHC. 3).
HakAeloBaHHA €AEKTPOTEH30PE3UCTOPIB HA METaAe-
By IOBEPXHIO BHKOHYBAAOCh B CTHCHYTIH 30HI Mak-
CHMAABHOTO 3THHAABHOTO MOMeHTY. HaBaHTakeHnHA
Ha cTane3aAi306eToHHyY 6aAKy 3a4aBaAoch 3a 4OIO-
MOTOIO BCTAHOBAEHHS JOMKpPaTiB HAa HIKHIO ITOAUY-
Ky 6aAKH, IMITYIOYH BAQIITYBAHHSA 3aAi3006€TOHHHX
AT MEPEKPHUTTA 9U NOKPUTTA (puc. 4).

META POBOTH

Merta eKciepUMEHTAABHHX [JOCALAKEHb — BHU3HA-
YeHHs Halpy:KeHO-4€POPMOBAHOIO CTaHY i MIIJHOCTI
CTane3aAi300€TOHHUX OANOK 3 ApMYBAHHAM CTAAEBU-
MU AUCTAMHU T2 BU3HAYEHHA BIIAHBY 30BHIITHBOTO CTa-
A€BOTO apMYBaHHS HA HECY4Yy 34aTHICTb KOHCTPYKIIII.

BHUKAAZ OCHOBHOTI'O MATEPIAAY

Buzomoenenns docaionux 3pasxis.

JIAg OTpUMaHHA €KCIIEPUMEHTAABHUX PE3YABTATIB,
AKL JAI0Thb MOKAHUBICTH CYAUTH PO OCOOAMBOCTI
poboTH CTare3aAi300eTOHHNX OANOK 3 apMyBAHHAM
CTAAEBUMH AHCTAMHU, 3aIIPOEKTOBAHO JOCAIAHI 3pas-
ku cepiit Cb-1, CB-2 sriguo 3 sBumoramu [1]. 3pasku
MalTh Iepepi3 3 TeOMETPUYHHUMH PO3MipaMH, IO
HaBeJeHI Ha puc. 1.

Bunpobysanmna docnionux 3pasxie.

ExcriepuMeHTaAbHI  3pa3ku  BHUIpPOOYBAAHCH
IpHU JOCATHEHHI NPOEKTHOI MimHocTi OeToHy,
ane He paHime, Hixk depe3 28 gi6 micasa 6ero-
HyBaHHA. /o mowyarky BHHpoOyBaHb METaA€BI
IOBEPXHI 3pa3KiB OYHIIAAUCH BiJ HaAIAHBIB 6eTo-
Hy Ta Opyay. BunpobysaHHS BHKOHYBAAOCh 3a CXe-
MOIO OJHOIIPOTrOHOBOi BIABHO o6mepToi 6ankH,
IO 3aBaHTa)XK€Ha JABOMAa CHAAMU 3 OZHOro G6OKy
Ha HIKHIA moani. HapanTtakeHHA Ha OGaAky mHpu-
KAQZaAH TaKHM YHHOM, IHOO IIAOIIMHA HpPHKAA-
AEHHS HaBaHTAKEHHA 30iranacad 3 II€HTPOM Baru

bama BC-7
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Pucynok 1 — I'eomeTpuvHiI XapaKTepUCTHKH IIOIIE-
PEYHHUX Iepepi3iB BUTOTOBAEHUX 3Pa3KiB




Pucynok 2 — Crare3anizoberoHHa 6arka 31 BCTa-
HOBAE€HHUMHU €AEKTPOTEH30PE3UCTOPAMH

nepepisy 6anku. Pospaxynkosuit nporin 6arok
ckAagas 2000 mM. ExcnepuMeHTaAbHI JOCAIAKEHHA
HNPOBOAUAHCH Ha Jil0 TPHUBAAHUX Ta KOPOTKOYacC-
HHX HaBaHTa:KeHb B Aaboparopii /ep:xaBHOrO
mignpueMcrsa  «/lep;KaBHHM HayKOBO-AOCAIZHHU
iHCcTUTYT OysiBeAbHHX KOoHCTpyKuii» (JAIT HAIBK).
BaAky Bunpo6yBaAM CTaTHYHHM HABAaHTAKEHHAM.
IIporuHu npH pi3HOMY HABaHTAKE€HHI KOHTPOAIO-
BaAH 3a JOIOMOrOI0 IHJAHKATOPiB TOAWHHHKOBOIO
TUIY, BCTAHOBAEHHX HAa HHKHIX Ta BEPXHIX IIOBEPX-
HSIX CTaA€3aA1300eTOHHOI OaAKHU, [IHA IMOMIAKH SIKUX
cranosuts 0,001 MM, a piBeHb IPUKAAZEHOTO HABAH-
TaKEHHA — 32 JOIOMOrol0 MaHOMETpA, SAKHH BCTa-
HOBAEHO Ha HACOCHI cTaHIli, 3 iIHOK HoJIAKH 2 KH
(rouHicTh 1 %). ITOKa3HUKH €AEKTPOTEH30PE3UCTOPIB

BU3HAYAAUCSA 32 JOIMOMOrO aBTOMATUYHOTO
ingykniifnoro guaamomerpy AL/ 2.
3araAbHui BUTAAJ ~ JOCAIZHOTO  3pa3ka

CTaAe3aA1300€eTOHHOI GAaAKM 3 BUMIPIOBAABHUMHU
HIpUAAJaMU Ha CTAI[iOHAPHOMY CTE€HJl HaBeJAEHO Ha

puc. 5.

Iliz wac BUnpobyBaHb HABAHTAKEHHAM Ha
AOCAIZHI  3pa3KH  NPHKAAAAAOCA  IOCTYIOBO
mo 10 Tomn 3 5 + 10 XBHAMHHOIO BUTPHUMKOIO.

IIporAroM KOXKHOI BUTPHUMKH 3HIMAAHCh IOKAa3HH-
KH 3 T€H30PE3HUCTOPIB Ta IHAWKATOPIB TOAUHHUKO-
BOrO THIIy, IPOBOAHMBCA Bi3yaABHHH OrAfAJ 3pas3KiB
3 ¢ikcyBanHAM JedopManiii Ta BigmIapyBaHHA
AHCTOBOI CTaAl Big 6eToHY B 60KOBHX 30HAX Ilepepizy
crane3anizobeToHux 6anoK.

A g0CAIAAKEHHA Al 3STHHAABHOTO MOMEHTY 3pas-
KU BUIIPOOYBAAUCH y ABa €TAITH.

Ha nmepmomMy eramni 3paskd 3aBaHTaKYBAAHCh 4O
MOABH MAACTHUYHHX AepopMalniii B HAMOIABII HAIIPY-
AKEHHX BONOKHAX CTaA€BOI apMmaTypH. MakcuMaabHE
HAaBAHTAKEHHS, SIKe BUTPUMaAU 6anKku 6€3 CyTTEBHX
MHOWIKOAXK€eHb, crTaHoBUAO D0 TouH. ITig yum HaBaHTa-
AKEHHAM 3Pa3KU J0AaTKOBO BUTPUMYBAAUCA OAH3BKO
30 XBUAHH.

Pucynok 3 — Crare3anizoberoHHa 6arka 31 BCTa-
HOBACHUMH 1HJAUKATOPAMU FOJUHHUKOBOI'O THIIY

Pucynok 4 - Craresanizoberonna 6anka 3i
BCTAHOBACHHMH JOMKpaTaMH

PucyHok 5 — 3araAbHHN BHTAAL ZOCAIAHOTO 3pas-
Ka craae3anizobeToHHOT GaAKu

Ha gpyromy erari, micAs 3aBepIIeHHA BUTPUMKH,
3pa3Ky IOBHICTIO PO3BAHTAKYBAAUCH 1 (PIKCyBaBcA
3aAMImKOBUM mnporuH. Hagaai 3HOBy, B Takiil ke
MOCAIJOBHOCTI, 3pa3kH 3aBAaHTAKYBAAHCA A0
PYHHIBHOTO HaBaHTAaKE€HHA. MakcHMaAbHE HaBaH-
TQKEHH#A, AKe BHUTPUMaAH OOHJABI AOCAIZHI 6arkH
Ao pyiHYBaHHA, cTaHOBHAO 55 ToHH. Ha Bcix cTyme-
HAX 3aBAHTAKEHHA OYAHM B3ATI 40 yBaru 0COOAHBOCTI
XapaKTepy PYHHYBAaHHS Ta PO3BHTKY TpIOIHH B
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CKAQJOBHUX CTaAe3aAl300eTOHHOI OaAKM, a TaKOX
IHTEHCHUBHICTb 3POCTAaHHA IPOTHHIB B JOCAIZHHX
3pas3kax.

Ananis ompumanux pesyrvmamie
Buxoas4du 13 pe3yAbTaTIB €KCIEPHUMEHTAABHHX
AOCAIAKEHb MOJKHA CKA3aTH HACTYIIHE:
- TpPOTHH CTaA€3aAi300€eTOHHUX OAaAOK 3 AHCTO-
BHUM apMYBAaHHSM IPU PI3HUX HABAHTAKEHHIX

structures. Basic provisions. Kyiv: Ministry of
Regional Development of Ukraine.

DSTU B V.1.2-3:2006. (2006). Deflections and
displacements. Design requirements. Kyiv:
Ministry of Construction of Ukraine.

Crarra Hagiitmaa go pegaknii  02.01.2025
Ilepesipeno 14.01.2025
[Tpuitaaro 02.02.2025

ckAagas 1 + 5 cM, mo He mepesBulIlye HOpMa-
TUBHHUX BUMOT [2];

- IpH AOCATHEHHI HaBaHTaxkeHb moHaj 85 %
Big PYHHYIOUOTO, HPOABASIAHCH IAACTHIHI
Aepopmanii AHCTOBOI CTaAl Ta HpPYAKHO-
IAACTHYHI ZepopManii 6eToHy, BHACAIZOK YOTO
CIOCTEPIrar0Ch BIAIMIAPYBAHHA AUCTOBOI CTaAl
B 30HaX MAaKCHMaAbHOTO 3THHAABHOTO MOMEH-
TY;

- 3aAHMIIKOBHI HporHH O6aAKH IiCAA  Ppo3-
BAHTAKEHHs CTAHOBUB OAU3BKO 7 MM, IO
HOSACHIETHCA IEPEPO3NOJIAOM  BHYTPIIIHIX
3BApHUX HaIpy>KeHb Ta gepopMariiii, mAracTud-
HHUMH BAACTHBOCTAMH OE€TOHY Ta AUCTOBOI CTaAl
CTIHOK 1 PO3TATHYTOI MOAUII GaAKH.

BHUCHOBKU

PesyAabratn BHIpo6YyBaHb CBig4aTh PO HAABHICTD
3aAHMIIKOBHX JgedopMamiii  crare3anizobeToHHOI
6aAKku 3 AUCTOBUM apMyBaHHAM (40 20%). TexHoAoris
BHUTOTOBAEHHA 3pa3kiB 6arok mepeabadara okpeme
3BapIOBAHHA OIYHHX AHCTIB, IX BUPIBHIOBaHH:A, KOH-
TPOAb 3BAPHHUX IIBIB 3 IOJAaABIIMM IPUBapIOBaH-
HAM JO AHCTAa JHHINA Ta BEAUKHX giadpparm. Ilpu
cupobax mnomnepejHbO HPHBAPUTH OKPEMI YACTUHU
61YHUX AHCTIB A0 AHHIIA, IIO6 MOTIM 3BAPHUTH IX MIK
co6010, y CTUKOBHX 3BAapHUX IIBAX CTIHOK YTBOPIO-
BAAHMCh TPIIMHH 6€31ocepesHbO IICAS 3BApIOBAH-
HS BHACAIZOK 3HAYHHX 3AAUIIKOBUX 3BAPHUX HAIIPY-
JKEHb.

3araaoM  MOXHa 3poOUTH  BHCHOBOK, IO
crane3anizobeTonHl 6aAKH 13 30BHIIIHIM AHCTOBHM
apMyBaHHAM IIpHU Al IOIIEPEYHOL CHAH ([)yHKuiOHyIOTb
AK €4MHA MOHOAITHA KOHCTPYKIIid.
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