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(57) Pedpepar:

BakyyMHO-3axBaTHMI NPUCTPIN AMNs MOHTaxXy KopobyacTux ©6anok MOCTOBUX KpaHiB MIiCTUTb
MaHinynsaTtopu 3 pobouvMm opraHamy y BUIMAAI XOPCTKUX TpaBepC, BCTAHOBMEHI Ha TpaBepcax
BaKYyMHi MPMUCOCKM, PO3MILLIEHI MK NPUCOCKaMK yropu, a TakoxX [Keperio BakyyMyBaHHS, CrnoryyeHe
3 MOPOXHUHaAMK NPUCOCOK. KoXXeH MaHinynaTop 4OAAaTKOBO OCHALLEHUW pamoto, BCTAHOBMEHOK MiX
MaHinynsaTopoM i TpaBepco napanenbHO TpasBepcCi, 3 MOXIMUBICTIO eKBIAUCTAHTHOIO NepeMillleHHs
BiHOCHO TpaBepcu B pAiana3oHi BigctaHen Bia Bi go B2, ge Bi - BiaCTaHb MaKCUManbHOro
BigganeHHs, B2 - BigcTaHb MakcMmanbHOro HabNWKeHHs. YNopu NpueaHaHi 4o pamMu, i B NMOMOXEHHI
MaKCMManbHOro Bif[aneHHs pamu BMCOTa NPUCOCOK BiGHOCHO MOBEPXHi TpaBepcu € Ginblow 3a
BMCOTY YMOPIiB Ha BenuYMHy MakcumarnbHOro nepemiweHHs pamu A=Bi-B2, kpim Toro, TpaBepca i

, . . P
pama 3B's3aHi NPYXHUMU enemMeHTaMuM 3 CYMapHOK KOPCTKICTHO Cz—A, ae P - makcumanbHe
n.

NPUTUCKHE 3YCUIIA MaHinynsaTopa B Nepiog MOHTaxy 6ankv MOCTOBOrO KpaHa; N - KifbKiCTb NPYXXHUX
efieMeHTIB.
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KopucHa mMofenb HanexuTb 00 BaHTaX03axOonmBasibHUX MPUCTPOIB BaKyyMHOrO TUMNY i MoOXe
OyTn BMKOpUCTaHa B KpaHOOyayBaHHi, a caMe npu BUrOTOBIIEHHI KOPOBYACTUX KOHCTPYKLIN FONOBHUX i
KiHLEeBMX Banok MOCTOBUX KPaHiB.

Binomnii npuctpin  BakyymHoro 3axonnioBada (AC CPCP Ne1634620, MMNKB 66 C 1/02,
BroneteHb Ne 10 Big 15.03.1991), WO MIiCTUTbL BakyyMHi NPUCOCKW, BCTAHOBMEHI Ha CMiNbHIiA Tpasep i i
3'egHaHi 3 gxepenamm CTBOpPeHHA Bakyymy. OcoOnuBICTIO NpUCTpolo € Te, Wo HeobxigHe Aans
YTPUMaHHS BaHTaXy PO3Pid>KEHHS CTBOPIOETLCS Barolo TpaBepCu i BAHTaxy.

Heponikom NpycTpoto Npu MOro BUKOPUCTaHHI ANst MOHTaXy Kopob4yacTux 6anok MOCTOBUX KpaHiB
€ HEeMOXNMBICTb YTPUMMaHHS JucTa, WO TPaHCMOPTYETbCA Yy MoxurnoMy abo BepTuKanbHOMY
nonoxeHHsix. KpiMm Toro, HennowWmHHICTb YyTPUMYBAHOrO MPUCTPOEM NUCTa He [O03BONAE Nig 4ac
MOHTa)y MeTanoKOHCTPYKLiT KpaHa 3abe3neynTn LWinbHe NPUTUCKaHHSA nucTa Ao giadparm 6a3oBoi
METaNoOKOHCTPYKLUIT B MOMEHT iX 3'€qHaHHS 3BaplOBaHHSAM.

Bigomun Takox BakyyMHo-3axBaTHum npuctpin (AC CPCP Ne1215999, MIMKB 25 J 15/06,
Broneterb Ne 9 Big 07.03.1986), O MICTUTb XOPCTKY TpaBepcy 3 NPUCOCKaMK, i SKUA Mae MexaHiam
NoBOPOTY TpaBepCu BIAHOCHO TOPU3OHTANbHOI OCi. HasABHICTb LBOro MexaHiamy [03BONdAe
nepeBoauTn OB'eKT, O YyTPUMYETLCA MPUCTPOEM (Hanpuknaa, CTaneBuin fNUCT), 3 rOPU3OHTaNbHOro
NOMOXEHHS Yy BepTUKarbHeE.

Heponikom BiOMOro npuWCTPOI MpUM MOrO0 BMKOPUCTAHHI ANS MOHTaxy Kopobdactux Ganok
MOCTOBMX KpaHiB € HEeMOXNMBICTb 3abesneyeHHs LWiNbHOrO KOHTakTy nucra 3 pebpamu i
fdiadpparmammn 6a3oBoi epMuM B MOMEHT iX 3'eAHaHHs 3BaptoBaHHsM. Lle BigbyBaeTbcs Tomy, WO
NPUTUCKaHHA NUCTa OO0 eneMeHTiB dhepMu 3abe3neyyeTbCa BUKITHYHO NPUCOCKaMM, SIKi 3HaxoaaTbCs
Ha [OOCWUTb BENWKIN BigcTaHi i, y pasi HEMMOWMHHOCTI NUCTa, BUMPABMEHHA KOro 3a paxyHOoK
NPUTUCKHOTO 3YCWUMMS MPUCTPOIO 34INCHUTM HEMOXNMBO. Y LbOMY BUMagKy, MOTPiIOHO BMKOHATH
[o4aTKoBi onepauil BUNpaBfeHHs | NPUTUCKAHHA nucTta Ao depMmn MidK NPUCOCKaMM, LLO YCKNagHIoe
TEXHOIOri0 MOHTaXY i 3MeHLIYye NPOAYKTUBHICTb Npouecy BUpOBHMLTBA.

Hanbinbw 6nv3bkum aHamnorom € BaKyyMHO-3axBaTHWUN NPUCTPIA ONA MOHTaxy kopobyacTumx
Banok MOCTOBMX KpaHiB, O MICTUTb MaHinynaTopu 3 pobodvmu opraHamu y BWUMMSAi KOPCTKUX
TpaBepc, BCTAHOBIEH| Ha TpaBepcax BakKyyMHi MPUCOCKKU, PO3MILLEHI MK NPMCOCKaMmn ynopw, a Takox
[XXepeno BaKyyMmyBaHHS, cnonyyeHe 3 nopoxHuHamu npucocok (MateHT YkpaiHm Ne 156895, MINK
B66C1/02, bioneteHb Ne 33 Big 14.08.2024). B 3ragaHOMy MpuCTPOi ynopu i NPUCOCKM MatoTb
O[JHAaKOBY BMCOTY BiAHOCHO NMOBEPXHi TpaBepcu i ToMy, Npu pobOoTi MPUCTPOD, NPUTUCKAHHSA MCTa OO
0as3oBoi hepmn BigbyBaeTbCA OOHOYACHO $K MPUCOCKaAMW, Tak i ynopamm B MPOMIKKaxX MK
npucockamn. Lle possonsie 6e3 3acTtocyBaHHs [04AaTKOBMX OMepauiin CTBOPUTM Oinbll  LWiNbHUA
KOHTaKkT enemMeHTiB MEeTanoKOHCTPYKUil nig 4Yac ix 3BapltoBaHHS, LO CHPOLYE TEXHOMOri
BUIOTOBIIEHHS MOCTa KpaHa i 36inbLuye ii NPOAYKTUBHICTb.

Heponikom BigoMoro npuctpoto € NpobnemMu i3 3axXonfieHHAM i YTPUMYBaHHAM FIUCTIB BaKyyMHUM
3axonroBaveM, sKi BMHUKaKOTb MNPW OOHAKOBIA BUCOTI BaKyyMHWX NPUCOCOK i yMnopiB BiAHOCHO
noBepxHi Tpasepcu. Tak, y pasi 3aXONfeHHsA JUCTIB 3 HEMMOLMHHICTIO, YNOopy MOXYTb TOpKaTucs
NUCTIB paHille npuMCcOCOoK, WO 3aBaxae BMKOHATU skicHe 3axonneHHs. Lle 6inbwi npobnemm
BMHUKalOTb MpW 3axOnfieHHi NUCTIB y pasi BigCyTHOCTI npoTuaii 3 6oky nucta, TO6TO BIACYTHOCTI
3BOPOTHOI CUNW peakuii Ha MPUTUCKaHHS TpaBepcu 3 Npucockamu A0 NucTa, WO HeobxigHo Ans
30JIACHEHHA SKICHOTO BaKyyMyBaHHS | OTpMMaHHsi MOTpiOHOI 3axonntotdoi cunu. Lle moxe
crnocTepiratucb, Hanpuknag, KomnuM 3axornitoeTbCA MNiABIlLEHUA BepTUKaNbHO §MCT abo fucT,
BCTAHOBIEHUA MK HiXKKaMW TPaHCMOPTHOrO noptarny B MOMOXEHHs, 6M3bke 0O BEPTUKAINbHOMO (Ha
pebpo). Ta X 03Haka (piBHICTb BUCOTM NPUCOCOK i YNOPIB) MPU HASABHOCTi HEMSOLMWHHOCTI TIUCTIB MOXe
CTBOpIOBATM MEBHY MPOTUAiO 3yCUNIIO BaKyyMHOrO 3axXOMfIEHHA i ud npoTugia Tum Oinblie, 4um
OinbLue XopcTKiCcTb NncTa. B ubomMy BMNaaky Maemo 3MEHLUEHHS MakCcUMarbHOI BaHTaXoniAWOMHOCTI
NPUCTPOIO, 3MEHLLEHHS koedilieHTa 3anacy no Curi yTPMMYyBaHHS BaHTaxy i BUHMKaHHSA npobrem 3
©e3neKo TPaHCNOPTYBaAHHS | MOHTAXY JUCTIB.

B ocHOBYy KOpuCHOI mMogeni nmoctaBrneHa 3ajaya CnpoCTUTW onepalilo 3axOMnfeHHS MOHTaXKHUX
NWCTIB BaKyyMHUM 3axonmioBavyeM i MigBMLINTM piBeHb Ge3neku npu TpaHCMOPTYBaHHI i MOHTaXxy
KopobyacTux 6anok MOCTOBMX KpaHiB.

lMocTtaBneHa 3agadva BUPIWYETLCA TUM, WO BaKyyMHO-3aXxBaTHUW MPUCTPIN OANA  MOHTaxy
Kopob4yacTux 6anok MOCTOBMX KpaHiB, WO MICTUTb MaHinynatopu 3 poboynmu opraHamu y BUrnsigi
XOPCTKMX TpaBepc, BCTaHOBMEHi Ha TpaBepcax BaKyyMHi NPUCOCKM, PO3MilLeHi MK npucockamu
yrnopu, a TakoX [Kepeno BakyyMyBaHHS, CofyvyeHe 3 NOPOXHWHAMWM NPUCOCOK, 3rAHO 3 KOPUCHOK
MOZENM0, KOXEH MaHinynsaTop AoOaTKOBO OCHALLEHUI pamMolo, BCTAHOBIIEHO MiXX MaHinynaTopoMm i
TpaBepcoto napanensHO TpaBepci, 3 MOXIMMBICTIO eKBIANCTAHTHOro NepemillleHHs BiHOCHO TpaBepcu
B Oianas3oHi BigcTtaHen Big Bi oo B2, oe Bi - BiacTaHb MakcMmanbHOro BigoaneHHs, Bz - BiactaHb
MaKCMMarnbHOro HabmnwKeHHs, MpU LUbOMY YNOpW MPUEQHaAHI A0 pamu, i B NOMIOXEHHI MakCMMaribHOro
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BigdaneHHs pamMy BUCOTa MPUCOCOK BiJHOCHO MOBEPXHi TpaBepcu € OinblIo 3a BMCOTY YMOpIB Ha
BEMNUUYMHY MaKCumarnbHOro nepemiweHHs pamu A=Bi1-B2, kpim Toro, TpaBepca i pama 3B'a3aHi

. P
NMPYXXHUMWN enemMeHTaMn 3 CyMapHOIO XOPCTKICTIO C :7, ae P - makcumanoHe NPUTUCKHE 3yCuUnna
n-

MaHinynaTopa B nepiog MOHTaxy 6anku MOCTOBOIO KpaHa; N - KiNbKiCTb MPY>XHUX ENEMEHTIB.

Y nponoHOBaHOMY MPUCTPOI YNOpu B MOMEHT 3axXOMNSIEHHs1 i TPaHCNOPTYBaHHA NUCTa, MaloTb
BMCOTY BIJHOCHO MOBEPXHi TpaBepCUM MEHLUY, HiXK BMCOTa npucocok. [pu ubomMy 3abesnevyeTbca
YCYHEHHS LIKIONMBOrO BMNNMBY YNOPIB HA 34aTHICTb 3aXOMNMEHHA i CTBOPEHHS MaKCUMarnbHO
MOXIMBOIO 3YCUMMA YTPUMYBaHHA nucTa. 3a paxyHOK UuX (YHKUIOHaNbHUX MOXIMBOCTEN
CMNpPOLLYETBLCA Onepadis 3axOnoBaHHS MOHTaXHUX NUCTIB i NigBULLYETLCA piBEHb Be3nekn npu ix
TpaHCnopTyBaHHI i 3AINCHEHHI MOHTaXKHUX onepaduin. [poTe, nig Yac MOHTaXHUX onepadin, ynopu
MOXYTb BMCYBaTUCSl Ha piBeHb MpPMCOCOK i 3abesneyyBaTM MPUTUCKAHHS NWUCTa Tak, SK Ue
BiAOyBa€eTbCs B aHaso3si.

[na gocArHeHHsa BULLEBKA3aHOro TEXHIYHOro pesyrnbTaTy, B BaKyyMHO-3axBaTHOMY MPUCTPOI Ans
MOHTaXy kopobyacTux 6anok MOCTOBUX KpaHiB, O MICTUTb MaHinynstopu 3 pobounmmn opraHamu y
BUMMAAI KOPCTKMX TpaBepC, BCTaAHOBMEHI Ha TpaBepcax BaKyyMHi MNPUCOCKW, PO3MiILLEHI MiXK
npucockamu yrnopu, a Takox MKeperno BakyyMyBaHHsI, CNOfy4yeHe 3 MOPOXHMHAMM NPUCOCOK, 3rigHO 3
KOPUCHOK MOZENSI0, KOXEH MaHinynaTop [O04aTKOBO OCHALLUEHMI pamMold, BCTAHOBIIEHOK MiX
MaHiNynATopoM | TpaBepcow napanenbHo TpaBepci, 3  MOXMIMBICTIO  €KBiAWCTaHTHOrO
(piBHOBIOAANEHOro0) NepemilleHHs BiQHOCHO TpaBepcu B Aianas3oHi BiactaHen Big Bi oo Bz, ge B: -
BijCTaHb MakCMMarbHOro BigganeHHs, Bz - BiaCTaHb MakcMManbsHOro HabnKEeHHS, NPy LbOMY yrnopwu
npuegHaHi 4O pamu, i B NOMOXEHHI MakCMManbHOro BigganeHHs pamMmy BUCOTa MPUCOCOK BiAHOCHO
NoBepxHi TpaBepcu € BinbLUOK 3a BUCOTY YMOPIiB Ha BENNYUHY MAKCUManbHOIro nepemilleHHs pamu
A=Bi1-B2, kpim TOro, TpaBepca i pama 3B'A3aHi NPYXHUMU eneMeHTaMn 3 CYyMapHOK >XOPCTKICTHO
C:%, ae P - makcumanbHe npuTUCKHE 3YCWUMnsg MaHinynatopa B Mepiog MOHTaxy 6Ganku
MOCTOBOIO KpaHa; N - KiNbKICTb NPY>XHUX €fEMEHTIB.

B pesynbTaTi MOPIBHAMBLHOIO aHanidy NpuMcTpol ANs MOHTaxy kopobyacTux ©6anok MOCTOBUX
KpaHiB, L0 3anpOnoOHOBaHMWI i aHanory BCTaHOBMEHO, O BOHWU MalTb HACTYMHI CRiNbHI O3HaKu:

- MaHinynsaTopu 3 poboyrMn opraHamm y BUIMsAi X)XOPCTKMX TpaBepc;

- BaKyyMHi NpMCOCKW, BCTAHOBIEHi Ha TpaBepcax;

- yrnopu, po3MiLlleHi MiXX npucockamu;

- [)Kepeno BaKkyyMyBaHHsI, Crony4yeHe 3 MOPOXHUHaMU MPUCOCOK; i BiAMIHHI O3HaKW:

- KOXXEH MaHinynsaTtop [oOaTKOBO OCHALLEHWW pamolo, BCTAHOBIIEHOK MDK MaHinynaTopoM i
TpaBepco napanesibHO TpasBepci, 3 MOXIUBICTIO EKBIANCTAHTHOrO NepeMilleHHs BiQHOCHO TpaBepcu
B Oianas3oHi BigcTtaHen Big Bi oo B2, oe Bi - BiacTaHb MakcMmanbHOro BigoaneHHs, Bz - BiactaHb
MaKCUMarbHOro HabNMXXeHHS;

- ynopwv npueaHaHi 4o pamu, i B NOMOXEHHI MakCMMarnbHOro BigganeHHs paMmun BUCOTa NPUCOCOK
BiJHOCHO MNOBEpXHi TpaBepcu € OiNblWOoK 3a BMCOTY YMOPIB Ha BENWYUHY MaAKCMMarbHOroO
nepemiweHHs pamn A=B1-Bo;

- Tpaeepca i pama 3B'a3aHi NPYXHUMKU enemMeHTamu 3 CyMapHOK

. P . .
XKOPCTKICTIO C:—A, Ae P - makcMmanbHe NpUTUCKHE 3yCcumnns MaHinynsaTopa B Nepiog MOHTaxy
n-

©ankm MOCTOBOrO KpaHa; n - KinbKiCTb MPYKHUX enemeHTiB; A = Bi-Bz - BenuumMHa mMakcumanbHoro
nepemilleHHsi pamu.

Takum YMHOM, NMPOMOHOBaHUI BakyyMHO-3axBaTHUM NPUCTPIA ANA MOHTaxy kopobyacTux 6anok
MOCTOBMX KpaHiB Mae HOBi AeTani, HOBi 3B'A3KWM MK AeTandmu i HOBe B3aEMHE PO3MiLLEHHS
eneMeHTiB 0gMH BiQHOCHO O4HOrO.

Mi>k BiAMITHAMW O3HaKaMy M TEXHIYHUM pe3ynbTaToM, SKUW [OCAraeTbCs, iCHYE NPUYUMHHO-
HacnigKkoBU 3B'A30K.

[oaaTkoBe OCHaLLEHHA KOXHOro MaHinynaTopy pamolo, BCTAHOBMEHOK MK MaHIinynaTopoMm i
TpaBepcoto NnapanensHO TpaBepci, 3 MOXIMMBICTIO eKBIANCTAHTHOrO NepemillleHHs BiHOCHO TpaBepcu
B AOianasoHi BigctaHew Bio Bi, no B2, ae B: - BiacTaHb MakcuMmanbHOro BigdaneHHs, B2 - BiactaHb
MaKCUMarnbHOro HabnMXeHHsl, 3 OOHOYACHMM NPUEOHAHHAM OO0 pamMu YMNopiB, HaJae MOXIMBICTb
34icHIOBaTM rpynoBe MepeMillleHHs YnopiB BiQHOCHO TpaBepcu | BCTAHOBMEHMX Ha TpaBepci
NPUCOCOK B HaNpsiMmi Hopmari 4o NOBEPXHi TpaBepc.

OsHaka BM3HaAYeHOI Pi3HULi MiX BMCOTaMW NPUCOCOK i YMOpiB MpUM MakcumarnbHOMY BigaaneHi
pamu Big TpaBepcu, Npu siKin BUCOTa NPUCOCOK BiJHOCHO MOBEPXHi TpaBepcu € BinbLio 3a BUCOTY
yMopiB Ha BENUYMHY MakcumarnbHOro nepemiweHHs pamu A=Bi1-B2, 3abesnevye rapaHToBaHi yMOBU
He nepeLuKoAXaHHS YropiB 3aXOMNeHHI0 NINCTA, WO CNPUSE SKICHOMY 3aXOMNITEHHIO NUCTa | CTBOPEHHIO
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MaKCMMaribHOro 3ycunns Moro yTpuMmyBaHHsS. B Tol ke vac, usi o3Haka 3abe3neyye MOXIMBICTb
rpynoBoro nepeMillleHHs yrnopiB Ha piBEHb NPUCOCOK NMpU NepeMilLlieHHi pamMu B HanpsiMi TpaBepcu Ha
BeNnuUnHy A=B1-B>.

TakMMm 4MHOM, HaBeAeHi BuULEe O3HAKM € BaXIMBUMM ANS YAOCKOHAaNeHHsi MexaHi30BaHOoi
TexHonorii 36npaHHa MeTanoKOHCTPYKLUIT KopobyacToi 6anky MoOCTOBOro KpaHa, a came:

- CTBOPIOKOTb YMOBU NS MOKPALLEHHs Npouecy 3axOmnfeHHs NUCTIB MaHinynaTtopoM BakKyyMHO-
3axBaTHOrO NPUCTPOIO;

- pobnsaTb TPAHCNOPTYBAHHSA NUCTA A0 MOHTAXHOIO CTEHAY i MO3ULIOHYBAHHA NUCTA Y MOHTaXHe
NMOMNOoXeHHS GinbLU 6e3ne4YHnMm;

- CNPOLLYIOTh | NPULLBUALLYIOTL 3'€QHAHHS €NTEMEHTIB METANOKOHCTPYKLii ©Oanku 3BaptoBaHHSIM.

Peanizauis npyXHOro 3B'd3Ky MK TpaBepcCO i pamol 3a AOMNOMOroK NPYXHUX efieMeHTiB 3

. P . .
CYMapHOI0 >KOPCTKICTIO Cz—A, ae P — makcumanbHe NpUTUCKHE 3YCWUMnst MaHinynsTopy B nepiog
n.

MOHTaXy OankM MOCTOBOIO KpaHy; N - KiMbKiCTb MPYXHWUX enemeHTiB; A = Bi-B2 - makcumanbHe
nepemilleHHs paMu BiAHOCHO TpaBepcu, Aae MOXIMBICTb BUKOHATHU:

- O0fHOYacCHe MNPUTUCKaHHA YyciMa yrnopamMmy MOHTaXHOro nucra, NpuUKNageHoro A0 enemMeHTiB
depmMy MOCTa KpaHa, Npy CTBOPEHHI MakCUMaribHOro NMPUTUCKHOIO 3ycunnsa 3 60Ky MaHinynsaTopa;

- 3HATTS NPUTUCKAHHSA MCTa ynopamu i 3BOPOTHUI PyX pamu 3 yrnopamu y no4aTKoBe MOMOXKEHHS
MaKCMMarnbHOro BigAaneHHs pamu Big TpaBepcu NPW 3MEHLLEHHi i yCyBaHHI NPUTUCKHOIO 3ycunns 3
Boky maHinynsTopa.

HaHa o3Haka cnpollye i NpuwBMALWYE 3'€QHAHHS €NeMEHTIB MeTanoKOHCTPYKUii ©ankm Ha
MOHT&XHOMY CTeHZi, 60 npUTUCKaHHA MOHTaXHOro nmucta Ao depMn  MeTanoKOHCTPYKLUIT
BigbyBaeTbCa npucockamu i ynopamu ogHoyacHo. [lpu ubOMy, crnoyaTky ynopu BUPIBHIOWOTb
HEeNOLWMHHICTb I1CTa, a NOoTiM NPUTUCKAIOTL Oro Ao hepmMu, CTBOPHOKOYM KpaLli YMOBU Afs1 AKICHOro
3'e4HaHHA 3BapOBaHHSM.

MpyxHa B3aemofis MK pamolo i TpaBepcow 3a LOMOMOrol MPYXHUX enemMeHTiB 3abesnevye
rpyrnoBe BUCYBaHHSA yropiB 6e3 [04aTKOBOrO yCTaTKyBaHHSl, 3a PaxyHOK MPUTUCKHOIO 3ycunns
MaHinynaTtopy npu BCTAHOBMEHHI NWCTa Ha CTeHAi B MOHTaXHe MNONoXeHHdA. Tofi, nicna TopKaHHA
nucta o epmMm MeTanoKOHCTPYKLIiT, NPUTUCKHE 3yCUNs MaHinynsaTopa cnovaTtky nnaBHo gedopmye
NPYXHi enemeHTn, WO Npu3BoAUTbL A0 MEpPeMILlEeHHs pamu B Hanpsmi TpaBepcw 3i 36inblUEHHAM
BMCOTU YMNOPIB BiAHOCHO TpaBepcu. B MOMEHT CTBOPEHHSA MakCcMManbHOro 3ycunns - pama i Tpasepca
36nMXKYIOTECA Ha BeNMYMHY A, 60 CymapHa XOPCTKICTb YCiX MPYXHUX eNeMeHTIB po3paxoBaHa came 3
uiei o3Haku. B uen MOMeHT BUCOTa MPUCOCOK i YNopiB CTae O4HAKOBOM, Lo 3abesnedye piBHOMIpHe
NPUTUCKAHHS NMCTa NPMCOCKaMu i ynopamu ogHOYacHo.

3MEHLUEHHS NMPUTUCKHOIO 3yCUNns MaHinyndAtopa aBTOMaTU4HO NPM3BOAWUTHL OO 3BOPOTHWX Aiw,
TOGTO cnovaTKy B TpaBepcy "BTAryloTbCA" ynopu, a npy noBHOMY PO3BaHTaXEHHI - ynopu CTaloTb Ha
noYyaTkoBMI piBEHb MaKCUMarbHOI pi3HULi Yy BMCOTI 3 npucockamu. ToGTO, HasABHICTb MNPYXHMX
erieMeHTIB MiXX pamolo i TpaBepcoto 3abeaneyvye NoTpibHy TEXHOMOri0 30MpaHHA METANOKOHCTPYKLT i
NMOBEPHEHHS NMPUCTPOIO Yy MOYaTKOBUI cTaH 6e3 3acTocyBaHHs 4OAATKOBUX MEXaHi3MiB i npunagis.

B 3anponoHoBaHOMY MPUCTPOI CymapHa »OPCTKICTb YCiX MPYKHUX eNeMeHTIB JOpiBHIOE C :%,
ae P - makcMmanbHe NpUTUCKHE 3yCWMfsi, WO CTBOPKE MaHIiNynstop B nepiog MOHTaxy 6anku
MOCTOBOrO KpaHa; N — KifbKICTb NPYXHUX eNeMeHTiB, o 3abe3neyyloTb MpYyXHY B3aeMogilo pamu i
TpaBepcu; A - MakcumarbHe nepeMilleHHs paMmu BigHOCHO TpaBepcu. BBaxaeTbes, Wo MakcumansHe
nepemilleHHs pamu A Bignosigae MakcumanbHin aedopmaLil NPYXHUX enemMeHTiB B  CTaHi
MaKCUMarbHOro HabnMxXeHHsA pamu | TpaBepcu.

Akwo us xopcTkicTb byae 6inbLUIO 3a 3asBMNeHy, TO NPY CTBOPEHHI MakCUManbsHOrO NPUTUCKHOTO
3ycunnsa 3 60Ky MaHinynsaTopa npyxHi enemeHTy 6yayTe gedopmyBaTUCA MeHLUe NOTPibHOro i ynopu
He BMIOYTb Ha piBEHb MPUCOCOK, TOH6TO He 3abe3neyaTb NMOTPIOGHOrO NPUTUCKAHHA NUcTa 4o depmun
METAaNTOKOHCTPYKLUIi. AKWO, HaBMaku, XOPCTKICTb BGyae MeHLIOW, HiX 3asiBreHa, cuna NpUTUCKAHHS
nucta ynopamy Oyde 6inblIOO, HiXK CuMa NPUTUCKaAHHA MNpucockamu, 60 cuna NpUTUCKaHHS
NMpUCOCKaMW 3amnexuTb Bif XXOPCTKOCTI MPYXHUX eneMeHTiB. To6TO, 3asBneHui piBeHb XXOPCTKOCTI
NPYXHMX enemeHTiB 3abe3nedyye piBHOMIpHE MPUTUCKAHHA NWUCTa MNpUCOCKaMKU i yrnopamu npwu
MaKcMMarnbHOMY TUCKY 3 BOKy MaHinynaTopa.

AK NpyXHi enemMeHTM MOXYTb OyTM 3aCTOCOBaHi cniparnbHi NPYXWHW, NakeTu cripanbHUX NPYXUH
abo Oyab-sKi iHWI MPYXHi enemeHTW, WO BiANOBIgalOTbL yMOBaM fiana3oHy [edOopMyBaHHS i
YKOPCTKOCTI.

CyKynHicTb HaBegeHUX BuULLE O3HaK [A03BOSISIE Y MOPIBHAHHI 3 aHanoroM peanisyBaTu HaCTYMHi
nepeearm:
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1) yCcyHyTM HeraTMBHWIA BB YNOPIB B Mepiog 3axonfieHHs i TpaHCMOpTyBaHHA nucTa
MaHinynatopom (60 BMCOTa ynopiB B Lei Yac, Y NOPiBHSIHHI 3 BUCOTOK NPUCOCOK, € MEHLLIOHD, i BOHU
He 3aBaXaloTb SKICHOMY 3aXOMNMNEHHI0 i CTBOPEHHIO MaKCMMarnbHOMO 3yCUIns yTpMMyBaHHs NUCTa);

2) BMKOpUCTATU MNO3UTUBHUM BMMAMB i (OYHKLiOHanNbHEe NPuU3HaYeHHs YMopiB TifMbkn B nepiog
NPUTUCKaHHSA | NpMBaptoBaHHA nucta Ao depmu (60 B LLle MOMEHT NPUCOCKU | yNopu NpUTUCKaOTb
nncT Jo hepmm 0gHOYACHO i 3 O4HAKOBOK CUMOLD);

3) NOBEpHEHHA NPUCTPOID Yy BUXIOHE MOMNOXEHHs neped MNOBTOPHUM 3aCTOCyBaHHsAM 6e3
BMKOPUCTaHHS 4OOATKOBUX MEXaHi3MiB.

BuwesasHaveHe cBig4MTb NpO Te, WO CTBOPEHHA BaKyyMHO-3axBaTHOIO NMPUCTPOI0 3 BaKYYMHUMM
npucockamm i ynopamu, WO 3MOHTOBaHi, BiAMOBIAHO, Ha TpaBepcCi i pami, OO3BOSISIE CAPOCTUTU
onepavuilo 3axOMnSieHHs NUCTIB BakyyMHMM 3axOmnsiloBayeMm i nigBuWmMTu piBeHb 6e3nekn npu
TPaHCMOPTYBaHHi i MOHTaXy kopobyacTux 6anoK MOCTOBUX KpaHiB.

BukntoyeHHs 3 BULLIEBKA3aHOI CYKYMHOCTI BiAMITHMX O3HaK xo4ya 6 ofHiei 3 HMX He 3abesnevye
OOCSArHEHHS TEXHIYHOro pesynbTary.

CyTb 3anponoHOBaHOI KOPUCHOT MOAENi MOSACHIOETLCA KPECNEHHSAMMN, Ha SKNX 306paxeHo:

dir. 1 - BakyymMHO-3axBaTHUA MPUCTPIN ANA MOHTaxy Kopobyactux 6amnok MOCTOBMX KpaHiB
(3aranbHui BUrNag);

gir. 2 - surnag A Ha dir. 1 (noBepHyTO) - TpaBepca 3 npucockamu | pama 3 ynopamu y
NnoYaTkoBOMY MOMOXEHHI, Nepes 3axOnfeHHsAM CTa;

goir. 3 - Burnsa A Ha cir. 1 (noBepHyTO) - TpaBepca 3 Npucockamu i pama 3 ynopamv B MOMEHT
3aXOMMEHHS | TPAHCMOPTYBaHHA NMCTa (MoKa3aHo BUMALO0K NMCTa 3 HEMNSMOLUHHICTIO);

qoir. 4 - Burnsa A Ha cir. 1 (noBepHyTO) - TpaBepca 3 Npucockamu i pama 3 ynopamv B MOMEHT
NPUTUCKaHHA NrucTa Jo hepmMu MeTanoKOHCTPYKLii (YMOBHO He nokasaHa).

BakyymMHO-3axBaTHUI MNPUCTPIN AN MOHTaXy Kkopob4yacTux 6anok MOCTOBMX KpaHIiB MIiCTUTb
noptan 1 (gir. 1), Ha AKOMY 3MOHTOBaHi MaHINyNATopKU 2 3 pobounmMKn opraHamm y BUTNSAI OPCTKMX
TpaBepc 3. Ha Tpasepcax 3 BCTaHOBMEHi BakyyMHi npucocku 4. KoxeH maHinynsatop 2 godatkoBo
OCHaLLeHU paMoto 5, BCTAHOBNEHO MiXK MaHinynAaTopom 2 i Tpasepcoto 3 napanensHo Tpasepci 3 i
3 MOXIMBICTIO €KBIQUCTAHTHOrO NepeMilleHHs BigHOCHO Tpasepcu 3. [1o pamu 5 npuegHaHi ynopu 6,
AKi po3MilleHi MiX BakyymHuMu npucockamm 4 Tpasepcu 3. lNpucockn 4 B CTaHi BakyymyBaHHS
YTPUMYIOTb NINCTW 7, NPU3HaYeHi ansg obwmBy i AoAaBaHHS 3rMHanbHOI XKOPCTKOCTI MOCTa KpaHa, Lo
BUrOTOBNSETECA. [PKepeno BakyyMyBaHHsi MNPUCTPOK (Ha KpecreHHi YMOBHO He MNOoKa3aHo)
CMONy4YaeTbCH 3 MOPOXKHNUHAMM KOXHOT BaKyyMHOT MPUCOCKM 4.

Pama 5 (dir. 2-3) BcTaHoBneHa napanenbHO TpaBepci 3 3 MOXNUBICTIO €eKBIQUCTAHTHOro
nepemilwleHHs BigHOCHO TpaBepcu 3 B pAianasoHi BigctaHen Big Bi oo B2, ge B: - BiacTaHb
MakcumarbHOro BigganeHHs, Bz - BigctaHb MakcumanbHOro HabnwkeHHs. B nonoxeHHi Bi
MakcumarnbHOro BigdaneHHs pamu 5 Big TpaBepcu 3 (Ue MOMOXEHHs MNpu pobOTi MPUCTPOIO
BBaXKaeTbCA MOYATKOBUM) BUCOTa Npucocok (Hn) BiGHOCHO MOBepxHi TpaBepcu € BinbLUo 3a BUCOTY
ynopi (Hy) Ha BenuuMHy MakcMManbHOro nepemiwieHHs pamu A = Bi-Bz. Tpasepca 3 i pama 5
MPY>XHO B3aEMOAiI0Tb MK CODOH 3a AOMOMOroK MpyXHUX ernemeHTiB 8. CymapHa >XOpCTKICTb

. . . . P
NPY>XHUX €J1IeMEHTIB 8 Bignosigae YMOBI C:—A, e P — makcumanbHe NPUTUCKHE 3yCcunngd, wo
n-

CTBOPIOE MaHiNynaTop 2 B Nepiog MOHTaxXy 6anku MOCTOBOrO KpaHy; N - KifbKiCTb MPYXXHUX €NeMEHTIB
8, wo 3abesneuyloTb MpYXHY B3aemofilo TpaBepc; A = Bi-B2 - BenuumHa makcumanbHOro
nepemiweHHs pamu 5 BigHOCHO Tpasepcn 3.

Mig yac npuegHaHHa nucta 7 (dir. 4) 4O enemeHTiB (bepmMu MeTanoKOHCTPYKUii (YMOBHO He
nokasaHa), B MOMEHT CTBOPEHHS MaKCUMarbHOro MPUTUCKHOrO 3ycunnsa P 3 6oky maHinyndtopa 2,
pama 5 BigHOCHO TpaBepcu 3 3arMae NosnoeHHsa Bz = B1 - A makcmansHOro HabnmxeHHs. B upbomy
NMOMOXEHHI MPYXHi enemMeHTV 8 MalTb Hanbinbwy gedopmadito, sika gopisHoe A = Bi-B2, a Bucota
npucocok 4 (Hn) gopisHioe BucoTi ynopis 6(Hy), To6T0 Hr=Hy.

KopucHa mogens npautoe HacTynHUM YUHOM.

Oea nuctn 7 (dpir. 1), AKi Npu3aHayeHi ANst MOHTaxy Kopob4yactoi 6anku MOCTOBOro KpaHa,
BCTaHOBMIOIOTb MiX pelkamu noptany 1 B nonoxeHHsd, 6nm3bke A0 BepTukanbHoro. lMoptan 1
nepemillyloTb MO penkax i 3ynuHAKTbL Hag nuctamu 7, Micns 4oro pyxamm Madinynatopa 2 i
BaKyyMyBaHHAM NPUCOCOK 4 3abe3nevytoTb 3axXOMfeHHsl NIUCTIB 7 NpaBuM i NiBUM MaHinynsaTopom 2.
Mepen 3axonneHHAM i B MOMEHT 3axOMfeHHs JUCTIB 7 pamMa 5 3HaxoguTbCs Yy Mo4YaTKoBOMY
nonoxexHi B (cpir. 2-3) makcumanbHoro BigaaneHHs Big Tpasepcu 3. [Npu UbOMyY NPYXHi enemeHTn 8
€ HeHanpyxeHMMu, a BUCOTa NMPUCOCOK 4 € GinbLUOK 3a BUCOTY yrnopiB 6 Ha BenuunHy A = Hp-Hy = Bi-
B2. B gaHoMy nonoxeHHi (dir. 3) ynopu 6 BigHOCHO NPUCOCOK 4 € AOCUTb 3arnnbrneHumu i, HaBiTb, Npu
3HaYHi HEeNMOLMHHOCTI i BiACYTHOCTI 3aKpinneHHA NUCTIB 7, He 3aBaaloTb SAKICHOMY 3aXOMSEHHIO
NWCTIB 3i CTBOPEHHAM MaKCUMarnbHOTO 3YCUINsS YTPUMYBaHHS.
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Micnsa nigiomy nucTiB 7 y TpaHCNOPTHE MNOJOXEHHs!, nopTan 1 nepemillyoTb 40 CTeHaa 36upaHHs
METaNOKOHCTPYKLUIi. Ha cTeHai nopTan 3ynunHsOTL Hag hepmoo MOCcTa KpaHa, To0TO B Micui, Konu
depmMa ONUHSETBCSA MK Hikkamu noptany 1. [ani, 3a AONOMOrowd MaHinynaTopis 34iNCHIOTb
noTpibHe NO3MLiOHYBaHHSA | NPUTUCKAHHA NUCTIB A0 dhepMu Ans NoAanbLUoro ix 3'€gHaHHS.

Ha noyaTtky npuTuUCKaHHs, NPUTUCKHA cuna mMaHinynaropa 2 aedopMye npyxHi enemeHTn 8, o
npu3BoAMTbL A0 36NuKeHHsa pamn 5 Ta TpaBepcu 3 | BUCYBaHHSA yropiB 6 B MpOMidKHE NONoXeHHs. [Npu
noJanbLUOMy 3pOCTaHHI HATUCKY MaHinynatopa 2, ax 40 MakCMManbHOro 3HadeHHsi P, nepemilleHHs
pamu 5 BiAHOCHO TpaBepcu 3 gocsrae MakCMManbHOro 3HadyeHHs A = Bi-B: (®ir. 4), wo Bignosigae
MakcuMarbeHin gedopmaLii NpyXHUX enemMeHTiB 8, MakcumManbHoMy 30nmkeHHo pamu 5 i TpaBepcu 3,
MaKkcumMmarbHin BUCOTI yrnopiB 6 BiAHOCHO NOBEpPXHi Tpasepcu 3. B Le MOMEHT nNpucockun 4 i ynopu 6
cTalTb ogHakoBumu no BucoTi (Hn - Hy), TO6TO npuTuckaHHa nucta 7 4o hepMu MeTanoKOHCTPYKLil
(yMmOBHO He mnokasaHa) BigbyBaeTbcA npucockamm 4 i ynopamm 6 OAHOYACHO, PIBHOMIPHO i 3
O[HAKOBOK IHTEHCMBHICTIO. B LUbOMY CTaHi NpucTpoto (CTaHi MakCUManbHOrO HamnpyXeHHS MPY>KHUX
enemMeHTiB 8 | MakcMManbHOro NPUTUCKAHHA nucta 7 Ao depmMuM MOCTa KpaHa) 34iACHIOTb
3BaplOBaHHA €NEMEHTIB MEeTanoKOHCTPYKLLi.

Micna 3akpinneHHs nucta 7 3BaploBaHHAM, NPUTUCKHE 3ycunns 3 60Ky MaHinynatopa 2
3MEHLUYI0Tb, WO MPM3BOAMTL OO0 3BOPOTHOro AedOpPMYBaHHA MPYXHUX ernemeHTiB 8, 36inblieHHs
BigCTaHi Mix pamoto 5 i Tpasepcoto 3, "BTaryBaHHA" ynopis 6 B Tpasepcy 3. [1py NOBHOMY yCyBaHHi
NPUTUCKHOIO 3yCUNNSA MaHinynaTopa 2 Ao Hyns, NpyxHi enemeHTn 8 "po3sogsaTs” pamy 5 i Tpasepcy 3
Ha MakcumanbHy BiACTaHb B, pisHMUA MiX BMCOTOH Mpucocok 4 i ynopiB 6 BiJHOCHO MOBEPXHI
TpaBepcu 3 3HOBY CTa€ piBHOW A = Bi - B2, TO6TO NnpucCTpii ONMHAETLCS Y NOYATKOBOMY MOSTOXKEHHI.

Mpuknagom peanidauii NPONOHOBaHOI KOPWCHOI MOAEri Moxe OyTU BMKOPUCTaHHA BaKyyMHO-
3axBaTHOrO MPUCTPOL HOBOI KOHCTPYKLIT NPU MOHTa)y FOfIOBHUX i KiIHLEBUX Banok MOCTOBUX KpaHiB B
yMOBax OOHOTIO 3 3aBOAIB A5 BUrOTOBIIEHHS NiNOMHO-TPAHCNOPTHOrO YCTaTKyBaHHS.

lMpu BUrOTOBMNEHHI MOCTOBOrO KpaHa MposibOToM 36 M 3 BUKOPUCTAHHAM aHarnory ronoBHy Ganky
KpaHa obwwuBanu GiyHMMK nNucTtaMu. TexHomnoris MOHTaxy nepenbayana BUTpaTy y cepeaHbomy 35
XBWUITMH Ha 3axOMfieHHA napv JUCTIB, TPAHCMOPTYBaHHA, BCTAHOBMEHHS] Y MOHTaXKHE MOJIOXKEHHS,
NMPUTUCKAHHA [0 METanoKOHCTPYKUii i 3'egHaHHA 3 MeTanokoHCTpykuiet. [pu upomy y pasi
HEMMOLMHHOCTI JIMCTIB Manu micue npobnemu 3 ix 3axonneHHsaM, Wwo notpebyBano iHOAI KinbKox
cnpob 3axonneHHs i BignosigHo 36inbweHoro Yacy. Kpim Toro, nig yac TpaHCnoOpTyBaHHS NUCTIB 3a
paxyHOK CMMOBOI NpoTuAil ynopiB (Lo cTUckanucs 3 nNMCcToMm) iHogi BiabyBanucb BigpuBM NUCTIB Big
MPUCOCOK i iX NagiHHg, Wwo 6yno HebesneyHo, NOTpebyBano NOBTOPHOrO 3axXONIOBaHHS | NPU3BOANIIO
[0 30iNbLUEHHS Yacy MOHTaxy.

Mpu BWroTOBMNEHHI TFOMOBHOI GankM MOCTOBOro KpaHa i3 3acTOCYyBaHHAM MNPUCTPOK) HOBOI
KOHCTPYKLIT Yac Ha yCi MOHTaXHi onepaLil LWoAo KOXHOT Napu NUCTIB CKOPOTUBCS Y cepeHboMy A0 28
XBUIUH. Lle ctano MoxnvBuM 3aBOSKM CMPOLLEHHIO ornepadii 3axonmBaHHA NUCTIB BaKyyMHUM
3axonsoBaYyeM i MOBHOMY YCYBaHHIO 3pMBIB NUCTIB Mig Yac ix TpaHcnopTyBaHHA. TobTo TexHonoris
30MpaHHs 6arnku 3 HOBMM NPUCTPOEM cTana GinbLll NPoCcToto | 6e3neyHoto.

TakMM UMHOM, 3aCTOCYBaHHA MPOMOHOBAHOT KOHCTPYKLIT BakyyMHO-3axBaTHOrO MNPUCTPOIO AriA
MOHTaXy Kopob4yacTux ©6anok MOCTOBMX KpaHiB [O3BOMSIE CNPOCTUTU Onepauilo  3axonneHHs
MOHT&XXHUX JIUCTIB BaKyyMHUM 3axonsoBayem i nigsuye piBeHb 6e3neku npu TpaHCNopTyBaHHI i
MOHTaXy kopobyacTnx 6anok MOCTOBMX KpaHiB.

®OPMYIJIA KOPUCHOI MOLENI

BakyymHO-3axBaTHMI MNPUCTPIA ONS MOHTaXy kKopobyacTux Ganok MOCTOBMX KpaHiB, O MICTUTb
MaHinynaTopu 3 pobouvMMy opraHamMu y BUMMSAAi KOPCTKUX TpaBepc, BCTAHOBMEHI Ha TpaBepcax
BaKyyMHi MPUCOCKN, PO3MiLLEHi MK MPUCOCKaMn ynopu, a TakoxX AXepeno BakyyMyBaHHS, CNonyyeHe
3 MOPOXXHUHaAMM MPUCOCOK, AKN BiJPIZHAETBLCA TUM, LLO KOXEH MaHiNynaTop 404aTKOBO OCHALLEHWN
pamoio, BCTAHOBMNEHOK MK MaHinynaTopoMm i TpaBepcol napanenbHO TpaBepci, 3 MOXMUBICTIO
€KBIANCTAHTHOrO MNepemMilleHHs BIAHOCHO TpaBepcu B AianasoHi BigctaHewn Big B:1 oo Bz, ge Bi -
BiJlCTaHb MakCMMarbHOro BigfaneHHs, Bz - BiACTaHb MakCMManbHOro HabIKEHHS, NPY LIbOMY YNopu
npuedHaHi 4o pamu, i B MOMNOXEHHI MakCMMarbHOro BigdaneHHs pamMu BMCOTa NPUCOCOK BigHOCHO
NMOBEPXHi TpaBepcu € BinbLIOK 3a BMCOTY YMNOpPIB HAa BENMMYUHY MaKCMMasribHOIO NEpPEMILlLEHHS pamu
A=B1-B2, kpim TOro TpaBepca i pama 3B's3aHi NPYXHUMU efieMeHTaMu 3 CYMapHOK >XOPCTKICTIO
C:%, ae P - makcumanbHe NpuUTUCKHE 3ycumnns MaHinynsTopa B MNepiog MOHTaxy 6anku
MOCTOBOIO KpaHa; N - KifbKiCTb NPYXHUX eNeMeHTIB.
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