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IIpononyemucs 800CKOHANEHUTI MEMOO BUHAYEHHS ONMUMATLHOL 00BICUHU KOHCOJIEl 8 KOHCONbHUX CXeMaX
bankosux nepexodie. Y HboMy 6paxoeaui HOSL (hakmu OOCHIONCEHHS, KL CI0Hamb npo me, w0 6ePMUKAIbHA 30Ce-
peodicena cuna mucky Ha KOHCOJIb, Ha BIOMIHY 610 8i00M020 Memoody, CKAAOAEMbCSL I3 080X CKIAOOBUX. GEPMUKAIIb-
HOI cunu mucky, wjo OOPIGHIOE 6A3L NONOBUHI O0BXHCUHU NEPEXIOHOL TAHKU, MA SEPMUKATLHOI CULU THUCKY, SUKIUKA-
HOT 8azo0i0 Hacuny Ha il niosemuitl yacmuni. Mamemamuunuil anapam pospaxyHKy IpUéeoeHull y 6iOn08IOHICIb 00
HOBUX OAHUX QOCIIONHCEHHS.

Ki1rouoBi crtoBa: KOHCOJIb, BEPTUKAJIbHA CHJIA THCKY, TIEpeXigHa JaHKa, Bara HacHITy.

IIpeonooicen  ycosepuieHcmeoBanHblil Memoo OnpedeieHus ONMUMANbHOU ONUHbL KOHCONEU 6 KOHCONbHbIX
cxemax O6anouYHbIX nepexo00s. B nem yumenuvl Hosble (pakmul UCCIE008aAHUS, CBUOCMENTLCMBYIOUWUE O MOM, YO 8e-
PMUKATbHASL COCPEOOMOYEHHAs. CUNa 0AB8NeHUsl HA KOHCOb, 8 OMAUYUe OM U3BECMHO20 Memo0d, COCHOUM U3 08yX
COCMABNAIOWUX. 8EPIMUKATILHOU CULbL OABIEHUSl, PABHOU 8eCY NOJOBUHBL ONUHBL NEPEXOOHO20 YVHACTKA, U 6EPMUKA-
JILHOUL CUNbL OABIEHUS, BbI3BAHHOU 66COM HACHINU HA ee NOO3eMHOU Yacmu. Mamemamuueckuil annapam pacuemos
npueeoeH 8 COOMEemcmaue HO8bIM OAHHBIM UCCICO0B8ANUS.

KitroueBble ci10Ba: KOHCOJb, BEPTUKAJIbHAS CUJIa AAaBJICHUS, IEPEXOAHON y4acTOK, BeC HACHIIH.

Improved method for determining the optimal length of the consoles in the console circuits beam transitions is
proposed. It takes into account new facts research showing that a vertical concentrated force of pressure on the
console, unlike the known method consists of two components: the vertical pressure force equal to the weight of half
the length of the transition area, and the vertical pressure force caused by the weight of the filling dam underground

part. The mathematical apparatus of the calculations in compliance with new data research is given.
Keywords: console, vertical pressure force, transition area, weight of the filling dam.

IMocranoBka nmpoodsaemu. Bigomo [1, 2], mo
KOHCOJIbHI CXeMM OaJIKOBHUX TEPEXOJiB MaricTtpa-
JIbHUX Ta30Ha(TONPOBOIIB Yepe3 MNPHUPOAHI Ta
WITYYHI MEPEKOAN MOXYTh OyTH SK 3 OIHMM
MPOrOHOM, Tak i 3 OaraTbMa MporoHamMu. BoHu
OyBalOTh 3 ONHIEIO Ta 3 ABOMA KOHCOJIAMH, WIO 3a-
JNISKUTH Bl HEOOXIHOI KITBKOCTI TEMIEPaTypHUX
KOMIIEHCATOPiB, penbedy Ta IHIIMX MICIEBUX
ymoB. [lepeBara KOHCONBHHX CXEM TOJNATAE B TO-
My, IO KOHCOJi PO3BaHTaXXYIOTh MPOTOHH, 0CO0-
JIMBO, SKIIO JAOTHKAKIOTHCS JI0 HUX, 3aBIAKH YOMY
MOXKHA 301UIBIINTH JOBXKHUHY IIPOTOHY i MOKpAIIH-
TH TEXHIKO-€KOHOMIUHI MMOKa3HUKU OAlIKOBHX IIe-
pexoxiB. Po3paxyHkoBa IOBXKHHA KOHCONI Tepe-
X0y 3 OJHUM TIPOTOHOM, IIIO 3a3HA€E Mil0 PIBHOMI-
PHO PO3MOJIIEHOT0 HABAHTAXECHHS, BU3HAYAETHCS
13 YMOBHU PIBHOCTI IPOTOHHOTO Ta OMOPHUX MOMe-
HTIB. PiBHICT MOMEHTIB Ma€ MICII€ MPHU TOBKHUHI
KoHcou, piBHi# 0,354 [, ne [ — BiACTaHb MIX OIO-
pamu IpOToHY, 10 JOTHKAETHCS 10 KOHCOoMi. Po3-
paxyHKOBa JIOBXKMHA KOHCOJII y 6araTo mporoHHux
epexo/ax Ta B CUCTeMax MPH OJIHiH KOHCOII, 110
3a3Ha€ JiK0 PIBHOMIPHO PO3MOMLIEHOrO HABAHTA-
JKEHHSI, BA3HAYAETHCS 13 YMOBH PIBHOCTI MOMEHTIB
Ha KPalHiX i IPOMDKHKX OMOpax. ¥ 1boMy BHUNIa[-
Ky JIoBKuHa KoHCconi popiBioe 0,408/ Kpim pis-
HOMIPHO  PO3IOALICHOTO HABAHTAXKCHHS KOHCOI
3a3HAIOTH Jlii 30CEPEKEHUX CHII BiJ BaTH MOJIOBU-
HU JIOBKMHH TEMIIepaTypHOro KOMIIEHCATopa.
OTxke, nificHa ONTHMalbHA JOBKHHA KOHCOJII 3Me-
HIIY€ETHCA.

Pesynbratu pocnimkens [3,4] 3acBiqumiiy, 1o
30Cepe/DKEHa CUila TUCKY Ha KiHelb KOHCOM Gan-
KOBOTO MEPEXO/lY CKIANAETHCS 13 IBOX CKIIA/IOBHX,
10 He Oy/n BpaxoBaHi y BiTOMOMY METO/: mepiua
CKJIaJIoBa — CWJjia THUCKY BiJl BarW IOJOBHHH JOB-
JKUHHA nepexi):[Ho'f JIAaHKH, M0 3’€IHyE OaTKOBHIA
mepexix 3 MiI3eMHUM pr60np0130110M Apyra
CKJIaJI0BA — CHJIA THCKY 131;[ Barv HACHUIIy Ha Iia3e-
MHIA yacTuHi nepexinHoi nanku. i nBa YMHHHKKA
HE BPaXOBaHi y BIIOMOMY METOJ PO3PaXyHKY 110-
B)KMHH KOHCOJII.

IMocranoBka 3aBaanHs. BiockoHaneHss Bi-
JIOMOT'O METOJy PO3paxyHKY ONTHMAIBHOI JIOBXKH-
HU KOHCOJIEH 0alTKOBHX IMEPEXOJIiB 3 BpaxyBaHHSIM
HOBHX (DaKTiB.

BucaitiienHsi 0CHOBHOro marepianay. 3 Me-
TOIO TIPAKTUYHOTO BIIPOBAKEHHSI HOBUX (DAKTIiB y
METO/I PO3paxyHKy ONTHMAaIbHOI JOBXHHH KOHCO-
Ji PO3IIITHEMO CXeMHU OaJKOBUX TMEPEXOJliB 3 KOH-
comsiMu (puc. 1,a) Ta  3alIEMICHUMH KIHIIMHU
(puc. 1,0) 3 0OAHUM MIPOTOHOM, 3aBAHTAXKECHUM PiB-
HOMIPHO PO3IOJIUIEHUM HaBaHTAKCHHSIM.

VY KoHcoOmNbHIN cxeMi (puc. 1,a) 10BXKHHA KOH-
cosiell pO3paxoBYETHCS 13 YMOBH PIBHOCTI MPOTOH-
HUX Ta OMOpHUX MoMeHTiB [1, 2]. CTBOpuTH TaKi
YMOBH TPAaKTUYHO MOJKIJIMBO, SKIO JUIs OAallKu Ha
JIBOX OMOpax, 3aBaHTA)KEHOT PIBHOMIPHO PO3MO/Ii-
JICHMM HaBaHTa)XeHHAM (puc. 1,B), MaKCHUMaIbHUN

o 2 . . .
MPOrOHHUI MOMEHT ¢/~ /§ moninuTH Ha JBi PiBHO-
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Pucynoxk 1 — Cxemu 6a1KoBUX NepexoaiB

BEJIMKI YaCTHHH 33 BEIMYMHOIO ql2 /16 (puc. 1,a).
He3miHHICTH OTpUMaHUX OMOPHMX MOMEHTIB Ha
onopax A i B (M, = qlz/] 6 ) B IIpoIieci eKcILIya-
Tauli 3a0e3nedyeThCsl MOMEHTAMH, CTBOPEHHMH
PIBHOMIPHO pO3MOJIICHAM HaBaHTAXEHHSIM Ha
KOHCOJISIX JIOBKHHOIO X. 32 yYMOBOIO pIBHOBaru
OMOPHUX MOMEHTIB, BUKJIMKAHOK HABaHTAKCHHIM
B TPOrOHI Ta HAa KOHCOJI, MOXXHa 3allucaTd PiB-
HAHHS
ﬁ = ﬁ (1)
16 2’
3BIJICK JIOBJKMHA KOHCOJII X JOPIBHIOBATHME BEJIH-
yuHi x=0,354/, Bimomiii 3 [1], aye BU3HAYCHIH 3a
OLTBII MPOCTOIO CXEMOIO.
KpiM piBHOMIpHO pO3MOAIIEHOTO HaBaHTAa-
JKEHHSI KOHCOJIb 3a3Ha€ JIiT 30CePePKEHOT CHIIN TH-

CKY BiJl BaIrul TI0JIOBUHU JIOBXHHH [, KOMIIEHCAaTO-

pa 3 oqHuM KoitiHoM [1]. Y Hammomy BUIIAJIKY 3riji-
HO 3 HOBUM (hakToM [3] KOHCONB 3a3Ha€ Aii 30ce-
peILKeHOl CHITM TUCKY BiJl BarW TIOJIOBHHHM JIOBXKH-

HU [, TIePEXiAHOT TaHKK

F =—2 2
5 2
BpaxoByrouu nieit gaxr, piBasHHs (1) HaOyBae
BUTJISIILY
ql2 B qxz N glyx
16 2 2
3BIJICH JIOBXKMHA KOHCOJI ¢ JOPIBHIOE

2 2
c=x=-05l, + \/o,zszwl +0,125% . (4)

; 3)

dopmyna (4) 3a CBOEIO CTPYKTYPOKO aHAJIOTi-
yHa (opmylti 3 podoTH [1] 32 BUHATKOM BHKOpHC-

TaHHS JOBXWUHU [ 0 MEPEexiHOI JIAHKM 3aMICTh

noBxuHu [, KommneHcaropa. Pospaxynkosa cuia

THUCKY Ha KOHCOJb 3aJI€KHTh TaKOX BiJ Baru Ha-
CHIly Ha MiJA3eMHI YacTWHI TMepexXiJHOl JIaHKH,
MPOCTOPOBE TIONOKEHHS SIKOI 0O0YMOBIIEHE KyTOM
Q HaXWiy JI0 TOPU30HTY Ta KONIHOM, 3ICHYTHM Ha
KyT @ [4]. OTxe, nilficHa po3paxyHKOBa cuja THC-
Ky Ha KOHCOJIb JIOPIBHIOE CYMi CHJI TUCKY BiJl Baru
MOJIOBUHHY JIOBXKUHH TIEpEXiHOT IAHKH (2) Ta CHIIH

THUCKY BIiJ BarM HAacHIly Ha 1l MiI3eMHIA 4acTHHI
F 20 [4]

Foo=( 1 1
8¢ ﬁ§02 2ﬁ(p

Jie: ¢ , - PIBHOMIPHO PO3IMOALIEHE [OrOHHE HaBaH-

2as V) 9elpp )

Ta)KCHHS BiJl HACHUILY;

Iy
B, =1+
¢ [
P(P
/ kp - JOBXKHHA HAJ3€MHOI YaCTHHH MEpexij-
HOI JIAaHKY TIPU KyTi 3THHY KOJNiHa (]

/ pp - JOBKHHA MiZ3€MHOI YaCTUHU Tepexi-
HOI JIJAaHKH.

BpaxoByroun cuily THUCKY Bill Barm HacHILy
F,, , piusnns (3) Habyze BATIILY

2 2 gl
ql! qx ®
= + +F,)x, 6
6 2 ( 5 g) (6)
TOJIi JOBYKHMHA KOHCOJII ¢ IOPIBHIOBATHME
Ly
c=x=—qT+F l+
q
l (7
L &e +Fy)? +0125¢%1%
q

0 dopmyna (7) HaOyBae Bu-
many Gopmynu (4). HeoOxigHO 3ayBaskuTH, IO
CchJjia TUCKY Bi):[ Baru HaCUITy Ha KOHCOJIb 3aJIC)KUTDh
BiI IPOCTOPOBOrO MOJOKEHHS MEePEeXiTHOT JTaHKK
[4].

3 omopy MaTepiaiiB BioMo, II0 y cxeMmi Ie-
pexofy i3 3amemMiieHUMH KiHsMe (puc. 1,0) Mak-
12

CHUMalIbHUNA MOMEHT y HpOFOHl I[OplBHIOQ E , a

3a ymoBu F,=

ql’

Ha omopax — —— . Toji yMoBa piBHOBaru MOMEH-

TIB Ha Omopax BiJi HABAHTA)XXEHHS B TPOTOHI Ta
HaBaHTa)XEHHS Ha KOHCOIMI OyJie aHaJIOT1YHOIO piB-
HsauHIo (1)

)
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ﬂ - ﬂ (®)
12 2
3Biacu JIOB)KMHA KOHCOJI JIOPIBHIOE

x = 0,408/ [1,2]. lle cBiguuTh, 1110 PEKOMEHIAIII,
3arponoHoBaHi B [1,2] st BU3HAUCHHS JIOBKUHU
KOHCOJIi B cXxeMax 3 OaratbMa MporoHaMu, MOXYTb
3aCTOCOBYBATHCS 1 i1 OAJKOBHUX CXEM 3 OJHUM
MPOTOHOM 13 3alleMJICHUMH KiHIsMH (puc. 1, 0).

3 BpaxyBaHHSIM CHJIM THCKYy Ha KOHCOJb Bij
nepexigHoi Janku (2) popmyna (8) HaOyne BUTIS-
ay

ql> _gx’ " ql,

_ , 9
T ©)

TOJIi JIOBYKHMHA KOHCOJII ¢ IOPIBHIOBATHME
c=x=-051, +./0,25], +0,167I*. (10)

s dopMyna 3a CTPYKTYpOr aHalOriyHa
¢dbopmyni, HaBeneHi B [1,2], ane xoedilieHT npu
IPYyroMy IOJaHKy MiAKOPIHHOI CyMH OUIBLIMI Ha
0,006 (3,73%).

3 BpaxyBaHHSIM CHJIM THCKYy Ha KOHCOJb Bij
Bard HACHUIy Ha MiJ3eMHIA YacTHHI IepeximHol
TaHKM piBHsHHSA (9) HaOyze BI/IFJ’DI)Z[y

ql’ qx2 (
12

3BiIcH JOBKHUHA KOHCOJI ¢ 6y;[e JIOPIBHIOBATH

©+F)x. (11)

(12)

/
o1 (q"’

+Fy)? +0,167¢%1% .

dopmyna (12) BpaxoBye Bci (paktu, 110 SBHO
BIIMBAIOTh HA BEIWYHHY 30CEPEIKEHOI CHUIIH THC-
Ky Ha KOHCOIlb OankoBoro mepexony. BoHa He
BPaxOBYE JIUIIIE TEMITEPAaTypPHUN BILJIMB Ta MOXJIU-
Bl HETOYHOCTI MPH  BU3HAYCHHI TOBLUIMHM LIAPY
HACHITY Ha MiJI3eMHIl YaCTHHI TIepeXiIHO JTaHKH.

BucHoBku

Y IOCKOHAJIEHUH METOA JO03BOJIIE OTPUMATH
PO3paxyHKOBY 30CEpe/DKEHY CHITy TUCKY Ha KOH-
COJIb, SIKA 3a CBOEIO0 BEIMYMHOIO BIAIIOBIHA€ Iiiic-
HIf BEIMYMHI CHJIM TUCKY B 0AJIKOBOMY IIEPEXO/i.

KinematnuHuii aHami3 po3paxyHKOBHX CXEM
0aKOBUX TIEPEXOIB TOKAa3aB, MO PO3PaxyHKOBa
cXeMa 3 OJHHM MPOTOHOM 1 JIBOMa KOHCOIISIMH €
HEKUTTE3ATHOI, OCKUIBKH TIOSiBA TUIACTHYHHX
IIApHIPIB y TPHOX Iepepizax, A€ Mi0Th PIBHI 3a
BEJIMYMHOI0O MOMEHTH B IPOTOHI Ta Ha OIOpax,
TIEPETBOPIOE CHCTEMY Ha F€OMETPHYHO 3MiHHY - B
MexaHi3M. Cxema i3 3alleMIICHUMH KIHISIMH Ha
KpaifHix onopax € Outbin 6e3neynoro. [osBa uiac-
THYHUX INApHIpIB Ha OMOpax, Jie MilOTh OINOpHI
MOMEHTH, OUIBIII BiJl MPOrOHHOIO, IEPETBOPIOE
CXEMY Ha CTaTWYHO BH3HAUEHY, IO € 0e3MeYHOI0
JUTS eKCIUTyaTallil.

OCKIIbKM [OBXXKMHA KOHCOJI 3aJICKUTh BIJl
KpalHIX OMOPHUX MOMEHTIB, TO YHCIOBE 3HAUCHHS
OIOPHUX MOMCHTIB Ha KpaiiHIX OIOpax MOXHa
pETYyJIIOBaTH 3MIiHOIO JIOBKMHH KpalHIX MpPOrOHiB,

JIOBXKHMHA SIKAX MPH PO3PAXyHKY Moxe OyTH Oiib-
I0F0, MEHIIOK a00 PIBHOIO JOBXHHI MPOMIKHUX
nporoHiB. Koin omopHi MOMEHTH HEMOXIIUBO
YPEryJIoBaTH JIOBKUHOIO TPOTOHIB, TO, BUXOATYH
13 BUXIJJTHUX YMOB, JJOOUPAIOTh JIOBXKHHY KOHCOJTI.
CriouaTKy po3paxoBYHOTbCs KpaiiHi OIOPHI MOMe-
HTH, BUXOISH i3 PIBHOMIPHO PO3IOALICHOr0 Ha-
BaHTa)KEHHS Ha KOHCOIIi 30CEPEXKEHOI CHITH TUCKY
Ta 11 TOBXKUHM, a MOTIM IIPOMDKHI OITOPHI MOMEHTH
- 3a IpaBHJIaMH OYIiBEIbHOI MEXaHIKH.

B pesynbTati JOCTIIKEHHS BUSIBJICHO BIICYT-
HICTh cIOcOo0iB BUPIBHIOBAHHSI ONOPHUX MOMEH-
TiB y 0araTo MpOroHHWX OANKOBHX Tepexojax ra-
30HA(TONPOBOIIB Uepe3 MepelIKo/IH, 10 NoTpedye
MOJANBIINX JOCIi/PKEHb.
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