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BMJInB NOBTOPHUX HABAHTAXXEHbDb | JOBAHTAXXEHb HA NMPOIrMHU
36IPHO-MOHOJNIITHUX HEPO3PI3HUX 3AJ11I306ETOHHUX BAJIOK

OnucaHo pe3ynbTaTU €KCMEePUMEHTAJNIbHUX A0CHiAXKeHb NPOruHiB
30ipHO-MOHONITHUX  HEpO3pPi3HUX  3anizob6eToHHUX Ganok 3
HEHanpPy>XeHUMM CTUKaMM ABOX BuAIB 3@ Ail NOBTOPHMUX
(ManounknoBux) HaBaHTa)XKeHb Pi3HUX PpiBHiB. Po3KpUTO nNUTaHHA
BNJIMBY NOBTOPHUX HaBaHTa)XeHb Ta Ha poboTty 6anok. BctaHoBneHo
BMNJIMB AOBAHTAXXEHHA NOHAA eKCMJyaTauilHMW piBeHb Ha NPOrvHMU
6anok.

KnwuoBi cnosa: 3ani3obetoHHi ©6Ganku; 306ipHO-MOHONITHUN
3ani306eTOH; NOBTOPHi HABAHTAXXEHHSA; NPOruHKN; 6eToH; apMaTypa.

Bctyn. 3ani3obeTtoHHi 6GankuM WKMPOKO 3aCTOCOBYHTbCA B
byniBenbHin npaktuui. BoHM BxopgsATb 00 CcKnagy Pi3HOMAHITHUX
oynisenb i cnopya. Ocobnmnee Micue 3arMMatoTb HEPO3Pi3Hi 3aNi300€TOHHI
6anku, oCKiNIbKN B HNX HAMBINbLL payioHaNbHO BUKOPUCTOBYOTLCSA BETOH
i apMaTtypa. 3a paxyHoK 0b6’'eaHaHHs 36ipHUX eNeMeHTIB NPy MOHTaXi B
CTaTUYHO HEBU3HAYEHI CUCTEMM MOXKHA MIABULLMTU MILHICTb, XOPCTKICTb
| TPILWMHOCTINKICTb 3aNi300eTOHHMX BanokK. Taki 36ipHO-MOHONITHI Bankn
MaKTb YMMaNo nepeBar NOPIiBHAHO 3i 30ipHUMKN Ta MOHONITHUMM.

3ani30beToHHi Hepo3pi3Hi 30ipHO-MOHONITHI 6GanKM WKMPOKO
BUKOPUCTOBYKOTLCS SAK pureni B CKMagi NAOCKUMX MepekpuTTiB Ta
MOKPUTTIB  BUMPOOHMYMX Ta UMBINbHUX  OypiBenb, chneuianbHUX
iHXXeHepHUXx cnopyA (NponbOTHUMX MOCTOBMX KOHCTPYKLIiN, ecTakag,
pe3epByapiB, ra3rosbaepis, CUIOCHUX KOPMYCIiB | rpagupeHb BENNKOro
AiaMeTpy), B CKNEeniHYacTUX i KynosbHUX PebpucTux NepekputTax npu
BEJIMKMX HABAHTAXXEHHSX, B MNIA3EMHUX CNopypax, a TaKoX $K
6araTonponboTHI NigkpaHosi 6anku [1, C. 22].

36ipHO-MOHONITHI 6BaNKM € ONTUMANbHMM MOEOQHAHHAM 30ipHUX Ta
MOHOJIITHUX eNeMEeHTIB, OCKiNIbKM 3abe3nevyeTbcsa 1X cninbHa poboTa, a
BUTpPaTK MeTany i 6eToHy B 6araTboXx BUNagKax He NepeBuLLyTb BUTPAT
MaTepianiB Ha BUFOTOBJIEHHSA aHANIOMYHUX MOHOMITHMUX 6anok.
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Ha nepekpuTtta Ta NOKPUTTSA BUPOOHUYMNX, TPOMALCBKUX, XKUTTOBUX
byniBenb, iHXeHepHUX Ccnopyn, A0 CKNagy AKUX BXOAATb HEpPO3pi3Hi
30ipHO-MOHONITHI 3ani306eToHHI Bankn, B binbwoCTi BMNAAKIB Ail0Tb
MaJIOUMKJI0BI MOBTOPHI TUMYACOBI HAaBAHTAXEHHS, AKi MOXHa PO34inuTn
Ha NOBTOPHI TPMBani i NOBTOPHI KopoTKoyacHi [2, C. 15].

3 ornagy Ha BMLUEHaBedeHe, MOCTaBfeHa Taka MeTa poboTu:
BCTAHOBWUTU BMAIMB MNOBTOPHMUX HAaBaHTAXeHb | JOBAHTaXeHb Ha NPOrnHU
36ipHO-MOHONITHNX HEPO3PiI3HUX 3aNi300eTOHHMX Banok.

MeTtoauka AoCNifXeHb. Ons BUIOTOBJIEHHS 3paskiB
BUKOPMCTOBYBanu BaXkun 6eToH knacis C15/20 i C20/25.

[ns 6anok nepwoi cepii 3i CTUKOM HaA OMOPOK 3acTOCOBYBaslacb
ornopHa i nponiTHa apmatypa knacy A500C 2010 mm (puc. 1), cTuk
apMaTypu BUWKOHYBaBCS 3 Haknagkamu. BukopuctoByBanocb no pApa
CTEPXHi MO300BXHbOI apMaTypyu SK HaZ OMOPOto, TaK | B nponboTax. [Ans
nonepeyHoro apMyBaHHSA 3aCTOCOBYBABCSA apMaTypHuun apit knacy B500
204 MM 3 KpokoM 8 cM. Ha npuonopHux painsHkax (Ao To4ok
NPUKNanaHHA HaBaHTaXXEHHS) KPOK nonepeyHol apMaTypu 3MeHLyBaBCcs
0O 4 CM WNSXOM BCTAHOBJIEHHS [L[O0OATKOBUX CTEPXKHIB, a TaKOX
BNAWTOBYBANNCL BiAirHyTi cTep»Hi (xoMyTu). MNMo380BXKHI 1 NonepeyHi
CTepXXHi 06'egHyBanncs B NPOCTOPOBMM KapKac, a MNOXWAi CTepXHi
BCTQHOBJIIOBAIMCb A0AATKOBO. [10 apMaTypHUX CTEPXKHIB 6ing cepeaHbol
onopu npmeaptoBanmcb nnactuHm po3mipom 10x10 cm 3 nuctoBol cTani
TOBLWUMHOKW 4 MM, SKi noTiMm o06'egHyBanncs CniJibHOK OMOPHOM
nnacTuHow po3MipoM 12x20 cM ToBWMHOKW 4 MM. Banka cno4vatky
b6eToHyBanacs B NponboTax, MOTiIM BUNYCKM apMaTypu 3BaploBanuCh 3a
AOMOMOIOl0 HaKNagoK i CTMK WMPUHOK 6 cM 3aMoHonivyBasca (micns
3MiUHEeHHS Ha npoTa3i 28 ai6 ocHoBHoro 6eTtoHy). LUnpuHa cepenHboi
onopu ctaHosuna 15 cm.

Ins 6anok gpyroil cepil 3acTocoByBasnacb ONopHa apMmaTypa Khacy
A500C 1014 mm (puc. 2), cTUK apMmaTypyM BUKOHYBaBCHA 3a [A0MOMOroI0
3BaplOBaHHA 3 HaKMlaaKamu. BctaHOBNOBABCS OOUMH CTEpPXKEHb OMOPHOI
apmaTtypu giametpom @14 mm. [dna nponiTHOI apMaTypu TaKoX
3aCcTOCOBYBABCA OAWH CTepXeHb apmaTtypu knacy AS00C @14 wmwm.
NonepeyHe apMyBaHHSA BUKOHYBaNlOCb aHanoriyHo o 6anok nepuwoi
cepii. CepegHs onopa Mana wwupuHy 15 cm. [Ons BunpoboByBaHHSA
OBOMPOJIITHMX 30ipHO-MOHONITHUX HEPO3PI3HMX BANOK y AKOCTIi CMNOBOI
pamu BuUKopuctanu rigpasniyHun npec M - 200, Ha 6a3i skoro byna
3MOHTOBaHa cneuianbHa ycTaHoBKa (puc. 3). OnA uUbOoro Ha HUXKHIO
ONOpPHY NAMTY MNpeca BKiaganaca 3BapeHa 3 [BOX LUBEJIepiB OMNOpPHa
6anka, Ha AKiN 3aKpinBaINCh CepenHs HepyxoMa onopa Ta WapHipHo-
PYXOMi KpanHi onopw.

B AKOCTI KpanHiX onop BMKOPUCTOBYBANN KiNlbLEBI AUMHAMOMETPM,
SIKi ganun 3Mory B npoueci BMnpobyBaHb BMMIpPIOBATM OMOPHI peakuii. Mix
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HaBaHTaXyBaJIbHOK TPaBepCo | BEPXHbOK GIKCOBaHOK NAUTOM npeca
pPO3TallOBYBaNAWU rigpaBniYyHUA OOMKpPAT | KiNbUeBUA OMHAMOMETP, 3a
AOMOMOro SIKOr0 BM3Ha4yanu MNOBHE HaBaHTaXXeHHS Ha banky (gus.
puc. 3).
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Tunck y AOMKpaTi CTBOPIOBAJIN HAaCOCHOK CTAHLIEW, MO MaHOMETPY
sIKol oy61t0Banun BU3HAUYEHHS HaBaHTaXKeHHS. banku BunpoboByBanu aK
OBOMPONITHI 3 HAaBAHTA)XEHHSAM OBOMAa 30CEpedXeHUMMU CuNaMu, SKi
npuknaganuca Ha BiacTtaHi 60 cMm Big ueHTpa HepyxoMoi onopu (ouB..
puc. 1, 2). HaBaHTa)xeHHa 6anok 1B-1, 2B-1 T1a 3B-1 3giicHoBanu
OQHOPA30BO KOPOTKOYACHO [0 PYWMHYBaHHA. 3o0CepemXeHi cunu
npuknaganu CcTyneHsasMn. Ha KOXHOMY CTyneHi HaBaHTAaXKeHHS
30iNcHOBanucb BUTPUMKKM npoTtarom 10-15 xBunuH, nig 4ac aKux
3HIManMcb BIOJiKM MO nNpwuiagaMm, BUKOHYBABCSA Bi3yaJlbHUM Ornsag
6anok, ¢pikcyBaBCsa xapaKTep TpilwmnHoyTBopeHHS. bankun 16-2, 2b-2 i 3b-
2 nigoaBanvMcb MNOBTOPHUM KOPOTKOYACHUM HABAaHTAXXEHHSAM, pPiBEHb
AKMX cKnagae npubnusHo 60% Big pyWMHIBHOro, sike BU3HA4anocs
WwnsxoMm BunpobosyBaHHa 6anok 1b-1, 2b-1, 3b-1.
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Puc. 3. KOHCTpPYKTMBHA cXxeMa YCTaHOBKM A5 BUNpobyBaHHA 6anok

PiBeHb BIOHOCHOro HaBaHTaXXeHHA O6yB BUOpPaHMM TakuM, W06
AKHanbnmx4ye IMiTyBaB [Lil0 HaBaHTA)XXeHHA B nNpoueci peanbHol
ekcnnayaTtauil 6anok. HaBaHTa)XeHHs W pPO3BaHTAXEHHA B UMKIax
3pincHoBanu crtyneHamu. Ha 6anku 1b6-2, 2b-2, 3b-2 koxHol cepil
HaBaHTA>eHHSA MNOBTOPIOBANIOCh OECATb UWKMIB, @ Ha 0OMHAZUATOMY
HaniBLMKNi BOHN Oy OOBAHTaXKeHi 0O PyMHYBAHHS.

Y npoueci eKkcnnyaTtauil KOHCTPYKUil B MEBHUA MOMEHT 4acy
MOXYTb BUSIBUTUCb MNEPEBAHTA)>XEHUMMW MOPIBHAHO 3 eKcrnayaTauinHuMm
piBHeM (HenepenbayeHi HaBaHTA)KeHHSA, PEMOHTHI po6oTu, 3eMIeTpycH
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Toulo), ToMy 6anku B-3 KoXHOI cepil Ha AeB'ATOMY 1 AeCATOMY LMKNax
b6yno poBaHTaxkeHo Ao pieHa 0,8 Big pyMHiBHOro, a Ha ogWHaAUATOMY
[oBeAeHOo [0 pywHyBaHHA. banku 1b-4, 2b-4 HaBaHTaXXyBanucb A0
piBHsa 0,8 Ha cbOMOMY | BOCbMOMY LUMKNaX, @ Ha AEB ATOMY i OeCcATOMY
UMKNax piBeHb HaBaHTAXXEHHA MOHMXaBCA A0 eKCcnayaTauiMHoro, wob
BUSIBUTU BiOMIHHOCTI B poOOTi e/IeMeHTIB [0 i NicNs nepeBaHTaXKeHb.

B npoueci Bunpob6oByBaHHSA 6an0K BMMipOBanMCb NPOrMHM 6anok
nig cunamm Ta Ha BiactaHi 40 cm Big KpaWHix onop 3a AOMNOMOroH
iHOUKaTopiB roguHHmnkosoro Tuny NY-10M 3 uiHoto noaginok 0,01 mm. B
npoueci HaBaHTa)XeHHs 6anok (iKcyBann MOKA3HUKW BUMIPHOBASIbHUX
NPUNaaiB 0O HABAHTAXXEHHS Ta HAa KOXXHOMY NMPUKIaAeHoMYy cTyneHi. Bei
6ankun 6ynun goBeaeHi 4o pynHyBaHHS.

BnnvB NnoBTOPHUX HaBaHTaXKeHb Ha NPOrMHu 6anok

BennunHu nporuHie 6ankm 1b6-1 B TOouKkax nig 3ocepemyXeHMMMU
CUNIaMUX 3MIHIOBANNCS NPONOPLIMHO HABAHTAXXEHHIO, NMPUPICT BENUYUHU
MPOrnHIB HE3HAa4YHO 30iNbluyBaBCA HA KOXHOMY CTyneHi MOPIiBHAHO 3
nonepegHiM ak 4O MOMEHTY pynHyBaHHS. [TogibHMM ynHoM BigbyBanacs
3MiHa BeJIMYMHM MPOTrUHIB y TOYKAX MOCepeanHi MK 30CepemKeHUuMmu
CUIaMun Ta KPanHiMM onopaMu.

BenvunHa nporvHiB Ha UMKIax HaBaHTaXeHHA 6anku 1b6-2
3MiHIOBaNacb HACTYMHMM 4YMHOM: Ha MNeplwoMy UMK MPOruHU
30inbwyBannucb 3 HE3MIHHO  3pocTatoumMm  npupoctom.  [lpu
PO3BAHTAX>XEHHI CNOCTEPIraNnCb CYTTEBI 3a/IMWLKOBI BEIMYMHU NPOrUHIB,
TO6TO ©Oanka He BEpPTAETbLCA Yy CBOE MOYaTKOBE MNPSAMOJIiHIMHE
NONIOXKeHHA. Ha apyroMy UMKAi BeNMYMHM NPOruHIB 36inbliyBanucs
NPaKTUYHO NPSAMO NPOMOPUINHO OO0 HAaBAHTAXEHHS, TOOTO 3 HE3MIHHUM
NPUPOCTOM. Taka 3MiHa BeNMYMHM MNPOrMHIB CRoCTepiranacb ax Ao
OCTQHHbLOTO UMKJAY, 3 NOCTYNOBUM 30i/IbLLUEHHAM BEMYUH MAKCUMASIbHUX
MPOrMHIB Ta NOCTYNOBUM 3MEHLUEHHAM 3aJINWKOBUX BEJINYUH MPOTrUHIB
Ha UWKnax Big. Ha uukni pynHyBaHHA npu 30inblUeHHI HAaBaHTAXKEHHS
BULLE PIBHS LLMKIOBOrO NPUPICT BEIMYNHN NPOrnHiB 306iNbLyeETbCA aX 0o
MOMEHTY PYMHYBAHHS, TOOGTO KpMBaA MPOrMHIB HanpsiMAeHa YBIirHYTICTHO
OO OCi MPOrvHiB Ha piarpaMi. 3MeHLWeHHs BEeNMYUH MaKCUMMaJbHUX
nporuHiB 6ankn 16-2 nopieHsaHo 3 6ankot 16-1 noe’'sisaHe 3 cyTTEBUM
3HUXKEHHSAM 3a/IMLWKOBUX BEIMYMH NMPOrMHIB Ha LUMKIaX HAaBAHTAXEHHS.

BennumHum nporunie 6anku 16-3 Ha nepwoMy UMK 3MiHIOBaNUCb
ManXe NpPsSMO NPOMNOPLIMHO HAaBAHTAXEHHI, TOGTO NPUPICT 3POCTaHHSA
BEJIMYMHMN MNPOTrMHIB HA KOXHOMY CTYNeHi HaBaHTaXXEHHS HEe3HAa4HOo
36inbwyBaBcs. [1pyn po3BaHTa>KeHHi CNOCTEpPiraloTbCa CYTTEBI 3a/INLLKOBI
BEJINYUHU NPOrnHiB. Ane BXe Ha APYroMy UMK/ BEeIMYMHU MPOrUHIB
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3MIHIOTBCA  MPAKTUYHO  MNPSMO  TMPOMOPLIAHO  HABAHTAXEHHIo,
MAaKCUManbHI BEIMYUHU MNPOrMHIB Ha LWKNAI 3HAYHO 3MeHwunucb. [o
N'AToro uukny npu 36iNblIEHHI MaKCMManbHWUX BENWYUH MNPOrUHIB
3MEHLUYKTbCSA MauXe [0 Hynsa 1X 3aJuMWKOoBI BennYuHW. Ha uwmkni
OOBAHTAaXEHHS 30iNblUIYETLCA NPUPICT 3POCTAaHHSA 3HA4YeHb MPOrMHIB i
BUHMKAKOTb CYTTEBI 3a/IMLIKOBI BESIMYUH MPOrMHIB NPU PO3BAHTAXEHHI.
Ane B)Xe Ha HAaCTYMHOMY LWKJi [OBAHTAXXEHHSA BOHM Pi3KO 3MEHLWYHTbCS
i BIOHOBJIOETbCA MaWXKe JiHINHA 3aNeXHiCTb MK nporMHamMmn Ta
HaBaHTa)eHHAM. Ha O0CTaHHbOMY UMK/ 3HOBY CMNOCTEpPiraemMo
30iNblEHHS NPUPOCTY BEIMYUHU MPOTUHIB Bif CTyMeHs, Wo BignoBiAae
PIBHIO OOBAHTAXEHHS, a) OO0 MOMEHTY PYMHYBaHHSA. 3MEHLUEHHS LuX
BEJINYMH NOPIBHAHO 3 BignoBigHMMK gnsa 6anok 1b6-1 ta 1b-2 noB’'a3aHe
3i  3MEHLWEeHHAM  3aJUWKOBUX BESIMYMH NPOrMHIB  Ha  UMKNAX
HaBAHTAXXEHHS Ta LOBAHTAXEHHS.

BennunHa npornHiB Ha NeploMy UMK HaBaHTaXeHHA 6anku 1b-4
3MiHIOBaNnacb i3 MNOCTIMHUM 3POCTAHHAM NPUPOCTY Ha cTyneHsax. [lpwu
PO3BAHTAXXEHHI Mann Micue CYTTEBI 3a/IULLIKOBI BEIMYNUHU NPOTrUHIB, AKI
Ha OPYroMy UMK  PI3KO 3MEHWWAUCb, a 3aleXHIiCTb  MiX
HAaBaHTAXXEHHSAM Ta BEJIMYMHOK MPOTUHIB CTasla NPAKTUYHO NiHIMHOM.
TakoXX 3HAYHO 3MEHLWWINCA MaKCUManbHi 3HA4YeHHA nporudHie. [o
n'aToro UuMKny BigbyBanocs NOBilbHE 3POCTAHHA MAaKCUMaNbHUX
BEJINYMH MPOrUHIB, @ 3aJIMWIKOBI IX 3HAYEHHS NPAaKTUYHO 3MEHLIUIUCH
00 Hynsa. Ha uukni poBaHTa*KeHHs NoOHoBWUIOCS 30iNblUEHHSA NPUPOCTY
BEJIMYUHWN TMPOrUHIB, CYTTEBO 306iNblIMAOCA 3HAYEHHS 3aJIMLLKOBOIO
NpPoruvHy. Ha HacTynHoOMy UMK LOBAHTaXXeHHS Bigbynocs 3MeHLWeHHS
MAaKCUManbHMX BeSIMYMH NPOrMHiB. Ha UMKNI HaBaHTa)eHHs .o
nonepegHbLOro piBHA MICNA OOBAHTA)XXEHHSA CMNOCTepirasocss He3HauHe
30iNblWEeHHS 3HAYeHHS MAaKCMManbHOrO MPOrMHY MOPIBHAHO 3 LUKIOM,
WO nepenyBaB [AOBAHTAXXEHHIO MNPU  MaWXe MNOBHIN  BIACYTHOCTI
3anMwKoBMX nporuHie. OTXKe, OOBAHTAXXE€HHA 3MEHLIUIO XOPCTKICTb
6ankn. [pu HaBaHTaXeHHI OO0 pyMHYBaHHSA Bigbynoca 3HaudHe
30iNblIEHHS BEIMYMHU NPUPOCTY MPOrMHIB 3i CTyneHs, Wo BiANOBigaE
PiBHIO OBAHTAXEHHS, [0 MOMEHTY PYMHYyBaHHS (puc. 4).

BennunHun nporuHie 6ankm 2b6-1 3MmiHOBanucb 3i 30iNblUEHHAM
NPMPOCTY a)X 00 PYyMHYBAHHSA.
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Puc. 4. 3MiHa NpornHiB Ha UMKNax pynHyBaHHA 6anok nepwoi cepil
(Ha npuknapi 6anku 16-4): 1 — nig 30cepeXeHnUMU cunamu; 2 — nocepeanHi
MiX 30CepeyKeHUMN cuamm Ta KpanHiMm onopamm

3aKOHOMIPHOCTI 3MiHM BEJIMMMHM MpPOruHiB 6ankm 2b-2 6ynn
TaKUMKU XK, 9K | gna 6anok nepwoi cepil 3a BigNOBIGHOTO pPeXMUMy
HaBaHTa>keHHA. TobTo, Ha ApPYroMy LMK/ CNOCTEPiraEeTbcs CTPiMKe
3MEHLEeHHS BEJINYMH MAaKCMMaNbHUX NPOrMHIB i TX 3a/INLLKOBMX 3HA4Y€EHb
NopiBHAHO 3 nepwwuM. [Jo [ecaToro UuKNYy MaKCUMasbHI BEJIMYUHMU
NPOrMHIB NOCTYNOBO 3POCTAl0Th, @ IX 3a/IMLLKOBI 3HAYEHHSA 3MEHLYITbCS
Maunxe 0o Hynsa. O0gHOYaCHO 3HMXKYETLCS MPUPICT 3Ha4YeHb NporuHie. Ha
CTYNeHAX HABAHTAXXEHHS BULLE PIBHA UUKIIYHOIMO | OO0 PYWHYBAHHSA
cnocTepiranocs 36inblIeHHA MNPUPOCTY BeNUYMH nporuHie.  [pu
PYMHYBaHHI  MaKCMManbHi  BEJIMMUHU  MNPOrUHIB, BU3HAYeHi 3a
eKcTpanonsauien, 6ynn MeHWMUMU, HiXK BiANOBIAHI 3HAaYeHHs ANna 6anku
26-1. Lle noAcHIOETLCA BNANBOM MOBTOPHMX HaBaHTaXkeHb (MOCTYNoBUM
3MEHLLEHHAM 3a/ULWKOBUX BEJIMYUH MPOTUHIB HA UMKIIAX).

Bennunum NPOrMHIB Banku 2b6-3 3MiHIOBANNCh 3
33aKOHOMIPHOCTSAMU, SIKi cnocTepiranucsa B po6oTi 6anok nepLuol cepii npu
TAaKOMY XX peXXWMi HaBaHTa*keHHA. Ha gpyromy uukni Bigbynocs piske
3MEHLEHHA MAKCUMANbHUX BEJIMMUH TMPOTrUHIB Ta IX 3aNULLKOBUX
3HayeHb. [1o N'ATOro UMKy NOCTYNOBO 3MEHLUYBABCS NPUPICT BEIMYNHU
MPOrnHIB Ha CTYNeHsX, @ BEJIMMMHM NPOrMHIB NOCTYNOBO 36iNblUyBanCh.
NMpn poBaHTaXEHHI MaKCUManbHI | 3aNUWKOBI BESIMYMHU MNPOrUHIB
CYTTEBO 3poCan. A BXX€ Ha HACTYNMHOMY UMK/ OOBAHTAXXEHHSA BOHMU
3MEeHWUNMUCb. Ha OCTaHHIX CTyneHAX UMKJAY HaBaHTAXEHHs [0
PYMHYBaHHS BigHOBMNOCA 30i/blUEHHSA MPUPOCTY BEJSIMYMH MNPOrUHIB.
3MeHLWeHHA BEeIMYMHU NPOrMHIB MNOB'i3aHe 3 BMJIMBOM MNOBTOPHMX
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HaBaHTa»eHb — 3MeHWeHHA 3aJIMWWKOBUX ﬂpOFI/IHiB Ha UWUKnax
HaBaHTa>eHHA Ta AO0BAHTaX>XeHH4A (lec. 5)
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Puc. 5. 3MiHa NporunHiB Ha UMKax pyWHyBaHHA 6anok apyroi cepil (Ha npuknagi
6anku 2B6-3): 1 - nig 3ocepemxeHnMU cunamu; 2 — nocepeamnHi Mix
30cepenKeHnMmM cunamm Ta KpamHiMm onopamu

XapakTtep 3MiHM BENNYMH NPoruHiB 6anku 2b-4 6yB TakuM camum,
AK | Ansa 6ankyM nonepenHbOIl cepil NpY TAaKOMY X PEXMUMi HaBaHTAXKEHHS.
Ha nepwomy uukni BiH ByB NpaKTU4YHO NiHIMHMM. Ha gpyromy umkni
MaKCUMasbHi  BENMWYMHM TMPOruHIiB  36iNbWKMAKCL, a  3aJIMLIKOBI
3MEHLNINCD. Micnha  poBaHTa)XeHHA npu HaBaHTaXeHHi  ao
nonepegHbLOro pPiBHA BENIMYMHM MNPOrMHIB Aewo 36inbwunnck, T06TO
YKOPCTKICTb Oanku nicna [[OBaHTAXXEHHA 3MeHLWWNnacb, 3asIMLWKOBI
BEJINYMHMN MPOrMHIB MPAKTUYHO HE 3MiHMAMCb. Ha OCTaHHIX CTyneHsx
HaBaHTAXXeHHS 00 PYMHYBAHHS BiAHOBUBCS HENHIMHUN XapaKTep 3MiHu
BEJINYMHMN NPOrnHIB.

BucHoBKM

1. TMpn NOBTOPHUX HaBaHTakeHHAX piBHA 60% Big pyWHIBHOro Ha
N'ATOMY-LIOCTOMY LMKNax BigdyBaeTbCA cTabinisauia 3Ha4eHb NPOruHiB.
2. [MoBTOpHI HaBaHTaXeHHS piBHA 60% Big pynHIBHOTO 36iNbLUYOTb NOBHI
npornHn 6anok Ha 15-20%. 3. [oBaHTaxeHHs Ao piBHa 80% Big
PYMHIBHOMO 36iNblWyOTb NOBHI NpornHn 6anok Ha 20-30%.
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INFLUENCE OF REPEATED LOADS AND ADDITIONAL LOADS ON
DEFLECTIONS OF PRECAST-MONOLITHIC NON-SEGMENTED
REINFORCED CONCRETE BEAMS

Reinforced concrete continuous precast-monolithic beams are
widely used as crossbars in flat floors and coverings of industrial and
civil buildings, special engineering structures (span bridge structures,
overpasses, tanks, gas holders, silo buildings and large-diameter
cooling towers), in vaulted and domed ribbed floors under heavy
loads, in underground structures, and also as multi-span crane
beams. In most cases, low-cycle repeated temporary loads act on
floors and coverings of industrial, public, residential buildings, and
engineering structures, which include continuous precast-monolithic
reinforced concrete beams, which can be divided into repeated long-
term and repeated short-term. In view of the above, the following goal
of the work is set: to establish the effect of repeated loads and
additional loads on the deflections of continuous precast-monolithic
reinforced concrete beams. For the beams of the first series with a
joint above the support, support and span reinforcement was used,
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the joint of the reinforcement was performed with overlays. Two
longitudinal reinforcement rods were used both above the support
and in the spans. For transverse reinforcement, reinforcing wire was
used. In the support areas (to the points of load application), the pitch
of the transverse reinforcement was reduced by installing additional
rods, and bent rods (clamps) were also arranged. For the beams of the
second series, supporting reinforcement was used, the reinforcement
joint was performed by welding with overlays. One supporting
reinforcement rod was installed. For the span reinforcement, one
reinforcement rod was also used. Transverse reinforcement was
performed similarly to the beams of the first series. Ring
dynamometers were used as extreme supports, which made it
possible to measure support reactions during the tests. A hydraulic
jack and a ring dynamometer were placed between the loading
crossbar and the upper fixed plate of the press, with the help of which
the full load on the beam was determined. The pressure in the jack
was created by a pumping station, the pressure gauge of which was
used to duplicate the load determination. The beams were tested as
double-span with loading by two concentrated forces. During
operation, the structures may at some point be overloaded compared
to the operational level (unforeseen loads, repair work, earthquakes,
etc.), therefore, the 3 beams of each series were loaded to a level of
0.8 from the destructive level in the ninth and tenth cycles, and were
brought to destruction in the eleventh. Beams 4 were loaded to a level
of 0.8 in the seventh and eighth cycles, and in the ninth and tenth
cycles the load level was reduced to the operational level in order to
identify differences in the operation of the elements before and after
overloads. During the beam testing, the beam deflections were
measured under forces and at a distance of 40 cm from the extreme
supports using clock-type indicators. With repeated loads of 60% of
the destructive level, the deflection values stabilize in the fifth and
sixth cycles. Repeated loads of 60% of the destructive level increase
the total deflections of the beams by 15-20%. Additional loading to a
level of 80% of the destructive level increases the total deflections of
the beams by 20-30%.

Keywords: reinforced concrete beams; precast reinforced
concrete; repeated loads; deflections; concrete; reinforcement.
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