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Mpu3sHaueHHA Ta cdepa 3acTocyBaHHA. byaiBHMUTBO

OCHOBHi XapaKTepUCTUKKU, CYTb pPO3po6KU. [lpoeKTHe pilleHHA HanpaB/ieHO Ha
NiACUNEHHA iICHYIOUMX HECYYMX KOHCTPYKLIiM Ta 0BrpyHTyBaHHA iIHHOBALiMHOIO BigHOBAEHHA iX
Hecy4oi 34aTHOCTi. 3aNPONOHOBAHE KOHCTPYKTUBHE PilLEHHS PerynboBaHO-HAMNPY*KeHOi 6anku,
AKa MICTUTb 3ani3obeToHHe TiNO i 3aTAXKY, 3aKpinieHy no KiHuAX Ha 6anui, B3aemoaitouy
nocepeaunHi 3 HaTAXHUM eNleMEHTOM, WO OBNMPAETLCA HAa HUMKHIO TpaHb 6ankk, i nonepeyHy
30BHILLHIO apmaTypy, B3aEMOAiOYY Y MPUOMNOPHUX 30HAX OANKM 3 BEPXHbOM i HUMKHbOLO i
rPaHAMMK, a B cepegHil YaCTUHI B3aEMOZi0YY 3 3aTAXKOW. [lonepeyHa apmaTtypa PO3TArHYTa,
FHy4YKa i po3TalloBaHa A3epPKa/sibHO CMMETPUYHO B NPUOMNOPHUX 30HAX HBANKKU 3 PiBHUMMK KyTamu
HaxMAy A0 NO340BXHbOI oci 6anku. MNonepeyHa apmaTtypa 6anku, 3akpinieHa OAHUM KiHLEM Ha
BEPXHil rpaHi 6anku 6amkye 4o i cepegnHn 3 0OMEKEHHAM 3MIiLLLEHHS A0 cepeanHMU, a iHWnM
KIHLEM Ha HWXKHIN rpaHi 6ankmM 6aMKye A0 1i onop 3 obMeXKeHHAM 3MilleHHA Ao onop i 3
nonepeyYyHoro CTUCKY NPMONOPHUX 30H. B 1/3 nponboTy 6ankn BUKOHaHaHe npecyBaHHA 6eToHy
B CEPEeAHiN YaCTMHI 3 Pi3HO IHTEHCUBHICTIO /1A NOPIBHAHHA ePEKTUBHOCTI.

3anponoHoBaHa camopery/sboBaHa, MPOCTa i HaAiMHA HOBA KOHCTPYKUiA 6anok, wo
edeKTMBHO NiACUNIOKTLCA NPU Aii Ha Hel 30BHILWHbOrO HAaBAHTAXEHHA LW/IAXOM PaLiOHANbHOrO
nepepos3noAiny HanpyXeHb MiK CTUCHEHOI Ta PO3TArHYTOK 30HAaMMW 332 AOMNOMOIOH NEerkux i
FTHYYKUX eNnemeHTiB, WO NpautoTb Ha PO3TAr Ta A0AATKOBOro 3MiLHEHHA cepeaHbol YacTUHU
NiagCUNOBAHOIO e/1eMEHTA.

MopiBHAHHA 3i CBiITOBMMM aHanoramm, OCHOBHiI nepeBaru pPo3pobKU. 30BHILLHE
nonepeaHeE HaMNPYy)XeHHA Yy BUIIAAI 3aTAXOK Ha Cy4YaCHOMy eTani CTaao OAHMM 3
HaMnNpuBabAMBIWMX MeToaiB AN8 3MiUHEHHA CTasbHUX, OeTOHHMX Ta cTanebeToHHUX
KOHCTPYKLUi. BOHO 403BONAE NPOEKTYBa/IbHMKAM CTBOPHOBATU KOHCTPYKLIi, AKI MalOTb Kpally
MiLHICTb i AOBrOBIYHICTb 33 PaxyHOK MiACUNEHHA Yy pasi NOripleHHA iX CTaHy YM HeobxiaHOoCTi
36inblWeHHs abo BiAHOBAEHHA iX Hecyyoi 34aTHOCTI. Ha npakTuui 30BHIWHE nonepegHe
HanNpy)XeHHs Yy BUINAAI 3aTAKOK e(dEeKTUBHO 3aCTOCOBYETbCA NPM ynawTyBaHHI HankosBux
KOHCTPYKLI MOKPUTTIB i NepeKkpuTTiB byaiBenb Ta cnopyd, NPOroHiB MOCTIB, @ TAaKOX MNpK iX
PEKOHCTPYKLUII YM NiACUMNEHHi, 0bCArM AKX B OCTAHHI POKU Yy 3B’A3KY 3i 36inblUEHHAM iX
$i3MYHOro 3Hocy 3Ha4yHO 3pocau. TaK, NPOEKTYBAHHA UM MiacUNeHHs 6aNoK 3 BUKOPUCTAHHAM
3aTAXOK [a€ nepesaru, AKi A03BONAKOTb: 3MEHLWNUTU BUCOTY MepepisiB efiemMeHTiB; NPoBOAUTH
yNaWwTyBaHHA NiACUNEHHA Nif, Ai€E0 30BHIWHbONO HABAHTAXKEHHA; 3A4IMCHIOBATM KOHTPO/Ib Ta
PEeryntoBaHHA MNONepeAHbOro HamnpyXeHHA; CKOPOTUTU TepMiH npoBeAeHHA OyaiBenbHUX i
PEMOHTHMX POBIT 3a PaxyHOK MNPOCTOTU YCTAHOBKM i ynalTyBaHHA 3aTAXOK 6e3 nepepsu
TEXHONOrYHOro npouecy. B ToM Ke 4yac 3ani306€TOHHI 3rMHaAHI enemeHTU 3 nonepegHbo
HaMNPYy*XEHUMM 3aTAXKKAMM Ha CbOrogHi Mano 3aCTOCOBYHTbCA Yy 3B'A3Ky 3 BiACYTHICTHO
y3arasbHOKY0I MeTOAUKU X PO3PaXYHKY. 3a OCTaHHI pPOKM MmeToAM PO3PaAXYHKY



3a/1i306€TOHHMX eNeMeHTIB AiCTav NoAaNbLWOro PO3BUTKY HA OCHOBI AedopmaLiiHoi moaeni,
AKa BPaAXOBYE peanbHi giarpamm poboTtn 6eToHy 1 apmaTtypu.

CTaH OXOpOHM iHTeneKTyanbHoi BnacHocti. Mat.99090 YKpaiHa, MIMK E04C 3/20, E04G
23/02. PerynboBaHoO-HanpyeHa 6anka YekaHosnua / M.T. YekaHoBuu. - Ne 2201414006, 3an8n.
26.12.2014; ony6bn. 25.05.2015, bron.Ne 10, 2015. Komnnekc «Kpawmi BuHaxig YkpaiHm 2016
poky» aunaom Big 21 KkeiTHA 2017 poky.

3aTpebyBaHicTb Ha pPUHKY. bankosi enemeHT B BYAIBHUUTBI CKNaAat0OTb 3HAYHY YACTUHY
OyaiBenbHUX KOHCTPYKUiK. Cepen HUX pureni, NANTU NOKPUTTA i NepPeKkpUTTA, NigKpPaHOBI Bankn
uexis, pyHAaMeHTHI 6anKkM, NPOroHNM MOCTIB, LWAAXonpoBoaiB Ta 6araTo iHWMX. MigBULLEHHA
MILHOCTi TaKMX KOHCTPYKLiA MOXe CKOPOTUTU MaTepiafibHi BUTPATH i NiABULWLNTN ePEKTUBHICTb
byaisHuLTBa. Po3pobKa ao3sondae Ao 30-40% 3MeHLWNTN maTepianbHi BUTpaTK y byaisenbHomy
KomnaeKkci YKpaiHM Ha 6anKoBi KOHCTPYKLLI.

CTaH roTtoBHOCTi po60TU. BMKOHaHI AocCniAKeHHA 3ani300€TOHHUX 3rMHAHUX 6anok
3MILHEHUX JIOKAaIbHUM MpPecyBaHHAM Ta NiACUAEHUX 30BHIWHIM 06TUCKOM B nabopatopii
6yAiBenbHMX MaTepianiB Ta KOHCTPYKLUiM Kadeapm byaisHuuTBa BH3 «XJAY».

KoopauHatu 38’a3Ky.
73006, M. XepcoH, [IBH3 «XepCOHCbKUI AeprKaBHUI arpapHuUin yHiBepcuteT», (0552)-41-75-92, e-
mail: simonova_ok@ukr.net
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Purpose and scope. Construction

The main characteristics, the essence of the development. The design decision is aimed at
strengthening the existing bearing structures and substantiating the innovative restoration of
their bearing capacity. The proposed constructive solution of the regulated-stress beam, which
contains the reinforced concrete body and the tightening, fixed at the ends on the beam,
interacting in the middle with a tensile element, which rests on the lower edge of the beam, and
a transverse external reinforcement interacting in the supporting zones of the beam with its
upper and lower edges , and in the middle part interacting with the tightening. The transverse
armature is stretched, flexible and located mirrorly symmetrically in the bearing zones of the
beam with different angles of inclination to the longitudinal axis of the beam. Transverse
reinforcement of the beam, fixed one end at the upper edge of the beam closer to its middle
with a limitation of displacement to the middle, and the other end on the lower edge of the
beam is closer to its supports with a limitation of displacement to the supports and with the
possibility of longitudinal tension of the upper face of the beam and curvature of its lower edge
and transverse compression of the bearing zones. In 1/3 of the span of the beam is made not
compression of concrete in the middle part with different intensity to compare efficiency.
A self-regulated, simple and reliable new design of beams is proposed, which is effectively
enhanced by the effect of external load on it by rational redistribution of stresses between
compressed and stretched zones with the help of light and flexible elements working on tension
and additional reinforcement of the middle part of the amplified element.

Comparison with world analogues, the main advantages of development. The external
preliminary tension in the form of tightening at the present stage has become one of the most
attractive methods for strengthening steel, concrete and steel concrete structures. It allows
designers to create structures that have better strength and durability by increasing them in the
event of a deterioration in their condition or the need to increase or restore their bearing
capacity. In practice, the external preliminary tension in the form of tightening is effectively
applied in arranging beam structures of coatings and overlaps of buildings and structures, bridge
runs, as well as in their reconstruction or reinforcement, which in recent years has increased
significantly in connection with the increase in their physical wear and tear. So, designing or
reinforcing beams using protrusions gives the advantages that allow: to reduce the height of
sections of the elements; to carry out an arrangement of gain under the influence of external
load; to carry out control and regulation of the previous tension; to shorten the construction
and repair work due to the simplicity of installation and tightening without interruption of the



technological process. At the same time, reinforced concrete bending elements with pre-
tensioned protrusions have not been used today due to the lack of a generalizing methodology
for their calculation. In recent years, the methods of calculating reinforced concrete elements
have been further developed on the basis of a deformation model that takes into account the
real diagrams of the work of concrete and reinforcement.

Intellectual Property Protection Status. Pat.99090 Ukraine, IPC EO4C 3/20, EO4G 23/02.
Adjustable-strained beam of Chekanovich / M.G. Chekanovich - No. a201414006, application.
26.12.2014; has published 05/25/2015, bulletin No. 10, 2015.

Demand in the market. Balcony elements in construction make up a significant part of
building constructions. Among them there are crossbars, cover plates and overlappings, crane
girders of shops, foundation beams, bridge runs, overpasses and many others. Increasing the
strength of such structures can reduce material costs and increase the efficiency of
construction. Development allows up to 30-40% reduction of material costs in the Ukrainian
construction complex on the beam construction.

Condition of readiness of work. The researches of reinforced concrete bended beams
reinforced by local pressing and reinforced by external bending in the laboratory of building
materials and structures of the department of construction of the Kherson state Agricultural
University are carried out.
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