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AHoTauisn

B poGori BuKIaneHO pe3ydbTaTH JOCHIPKEHHA pyxomoro HaBaHTaxeHHs HK-80 (craruuna
ITOCTAaHOBKA) Ha HANpPY>KEHO-Ie(hOPMOBaHUH CTaH KOHCTPYKIii KOJIOHHOI CTaHIi{ MIJTKOTO 3aKJIaJeHHS
i3 Bapiamiero ruOuHU. JloBeAeHO, M0 A0 TIAMOWMHH 3aKIaJCHHS, sKka NopiBHIOE 10 M, BIUIMB I[HOTO
HaBaHTaKCHHS MOKHA HE BPaXOBYBAaTH, & PO3PaxXyHKN BBAXKATH NEPEBIPOUHUMH.

KnrouoBi ciioBa: TyHenbHa KOHCTPYKIIis, CTaHIIIiHA KOHCTPYKIIisI, HAIIPYKeHO-Ae(opMOBaHHUIT CTaH,
CKIHUYEHHO-EJIEMEHTA MO/ICTIb.

1. IlocTanoBKa podJaeMu

OCHOBHOTO TIPOOJIEMOIO TOCITIKEHHS HallpykeHo-nedopmoranoro crany (HC) TyHensHUX i
CTaHIIIHHUX KOHCTPYKIIH € Te, IO PO3BUTOK METOMOJOTII CTAaTUYHWX PO3PAaXyHKIB HE JIO3BOJISIE
MPOBOJUTH JETaNbHUI KOMIUICKCHUH aHali3 i3 BpaxyBaHHSM CKJIAJHUX BIACTUBOCTEH OTOUYYIOYOTO
MacHMBy, HOro B3a€MOJii i3 KOHCTPYKI€IO TMiI3eMHOI CIIOpYIH, a TaKOX IIMUPOKOrO CIEKTPY
HaBaHTaXEHb, SIKI HA Hel MPUKIAIAI0ThCS. 3a/1a4ei0 KOMIUICKCHOTO aHali3y B 00JIacTi HaBaHTAKEHb
Ha TyHENbHI KOHCTPYKIIi € po3poOka METOAWK, $AKi JO03BOJSIOTH OTPUMAaTH JeTanbHI 1
pernpe3enTaTuBHI pe3ynabratd HJIC Ha i BUOM HABAaHTAXKEHb 1 SIKI CKJIANAOTHCS B 3arajibHy
METOJIOJIOTIIO JOCHIPKEHHSI IUX KOHCTPYKLiHA. CHEKTp HaBaHTaXXCHb ITOTOBHIOETHCS HOBHMH iX
BUJIaMH, SIKi 3alUCYIOTh B OyAiBEeJbHI HOPMH Yy BHUTJISAI OCOONMBOTO CHOJYYEHHS, ajne BHUITAJKU
eKCIUTyaTalii TYHEeJIbHUX KOHCTPYKIIIH JDOBOAATH TE, IO iX PO3paxyHOK Ha OCOOJUBE CIHOIYYCHHS
HABaHTa)XEHb HE MOKE BBAKATHCS MEPEBIPOYHUM. AJie B TOH K€ Yac JesKi BHIM HABAaHTAXCHb, SIKi
BBXKAIOTHCS HOPMaMH 3a THUMYAcoBi ab0 KOPOTKOYACHI, PETJIaMEHTYIOThCS JIO PO3PaxXyHKY SIK
000B’SI3KOBI.

2. Orasn gocaigxeHb i myoaikaunii

Hocnimkennasa Ta myOmikaiii 3a HanmpaBJIeHHS BU3HA4YEHOI MpoOjeMH HebaraToOYMCesbHi, TaK
SK 11 BUpIIIEHHS B paMKaX KOHIEMIil KOMIIEKCHOro anamizy [l] mo3HadeHe TpyAHOLIAMU
METOAOJIOTIYHOTO IUIaHy. BakJIMBOIO 4acTHHOIO i€l MpoOJIeMH € JOCIiKEHHS BIUIMBY PYXOMOTO
HaBaHTA)KCHHS Ha TYHENbHI KOHCTPYKLil, Tak sK il BpaXyBaHHS NpW NPOBEOCHHI iX CTATHYHHX
PO3paxyHKiB, HalpHUKIaJ, CTAaHUIHHUX, 3HAYHO iX yTPYIOHIOE. B cBOIO 4epry, po3paxyHOK Ha pyXxome
naBantakeHHss HK-80 cranuifi minkoro 3akmagenHs (mo 20 ) permamentyerscs [BH [2] sx
000B’sI3K0OBE, aje B HOpPMax, OKpPIM MapaMeTpiB HaBaHTa)KCHHS, HE HABEACHO HiSKUX METOIMYHHX
BKa3iBOK III0/I0 TOYOK HOTO MPHUKIACHHS BIIIHOCHO KOHCTPYKIIii CTaHIIii.

* E-mail: ggf@mine.dgtu.donetsk.ua
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Po3paxyHok Ha pyXxoMe HaBaHTaXCHHS B CTaTUYHIN IMMOCTAHOBII, K 1l HaBemeHo B JIBH [2],
Xo4a 1 € CIHpOIIeHWM, aie IOTpedye 3acTOCYBaHHS CIEMmiaJbHO pO3POOJIEHUX MONENeH, AKi
JIO3BOJISIIOTH TIPOBECTH DSl PO3PAaXyHKIB i3 3MiHOIO MONOkeHHA Towyok mpukiageHHas HK-80, mo
3HAYHO YTPYIHIOE PO3PaxXyHKH AK aHAIITHYHAMHU MeTonamu [3], Tak i uncnoBumu [4]. 3acTocyBaHHS
merony ckingeHHux enementiB (MCE) [4, 5] monmermye mnpoOnemy BpaxyBaHHS pPyXOMOTO
HaBaHTakeHHs HK-80, Tak sk CTBOpeHHs CKiHueHHO-eleMeHTHUX Mojenel (CE-moneneit) no3Bossie
iX mpucKopeHy MoaUdiKaliio 10 HOBUX YMOB IpHKiIaaeHHs HaBaHTaxxeHHss HK-80, ane mocmimkeHHs
HOro BIUIMBY HE MPOBOAMJIOCSA, TaK SIK KOXECH KOHKPETHHM BHIAJOK 3aKIaJeHHS CTaHILIHHUX
KOHCTPYKIIil He J03BOJISIE TPOBECTH SKCTPATIOJISIIIFO HA 1HIIN BUMAKH.

ToMmy, BpaxoByIOUM BHWIICHABEJCHE, B paMKaX KOMIUIEKCHOTO aHali3y TYHEJIbHHX
KOHCTPYKIiil HAYKOBY HOBH3HY CKJIaJa€ JOCIIIPKEHHSI PyXOMOTO HaBaHTaKEHHS, IIPHUOMY OTpPHMaHi
pe3yIbTaTH MOXYTh MaTH HE TiJIbKM TEOPETHYHE 3HAYCHHS, aje i OyTH BIPOBAKCHI NMPH BHIAHHI
HOBUX JlepaBHUX OyNiBENbHUX HOPM, B SIKUX OLIBIN MOBHO CIIiJI HABECTH KJIACH(]IKAaIlil0 BILUTUBIB Ha
TYHENbHI Ta CTaHIii{HI KOHCTPYKIIil, 8 TAKOK METOJIUYHI MPUIHOMH TIO X AOCIIIKEHHIO.

3. MeTa aocJigKeHHs

Mertoro HazmaHoi poOOTH € JOCHIIKEHHsI BIUIMBY PYXOMOTO HaBaHTa)KEHHSI Ha KOHCTPYKLIIO
KOJIOHHO] CTaHLii MIJTKOT0 3aKJaleHHS 1 MOAaIbIIi peKOMEeH Al o HOro ypaxyBaHHIO.

4. BUKJIaIeHHs OCHOBHOI'0 MaTepiaiy

Jnst nocnijpkeHHs BIUTMBY pyxomoro HaBaHTaxkeHHs HK-80, a Takox aHami3y pe3yibrariB
cyMicHOI i #ioro i3 Bi1acHOI Barow po3podieHo CE-mozens, ska moOypoBaHa Ha OCHOBI peallbHUX
TEOMETPUYHHUX PO3MIpiB, pPEATbHUX BIACTUBOCTEH TIPYHTIB Ta 3ali300€TOHY Ta 3acTOCYBaHHS
po3paxyHkoBoro npodeciitHoro kommiekcy Structure CAD for Windows, version 7.29 R.3 (SCAD)

(puc. 1).

a) 0)

Puc. 1. CE-mopnens mns sunaaky HK-80 i3 rmmbunoro 3aknanerss: a) 10 m; 6) 5 m

ITicast bOTO BUKOHYBABCS PO3PaXyHOK Ha BJIIACHOI Bary Mojelni i pyxoMme HaBaHTaxenHs HK-
80 (puc. 2), 1 ioro pe3ynbTaTH aHaTi3yBaJIUC.
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Puc. 2. ITapameTpu pyxomoro HaBaHTtaxenHs HK-80

JIst ToanmbIIoro po3paxyHKy KOHCTPYKIIii Ha MIillHICTb, SKUH Oylle TPOBOJMTHCS JHIIE MO
0eToHy, TOOTO Ha TPIMIMHOCTIHKICTh, 3aCTOCOBYEThCS (OpMyJia UYETBEPTOI TEOPIF0 MIIHOCTI
(eHepreTu4Ha), BUPA30M JUISI AKOi €

2 2 2
\/Gx +0.6, +0. +31_ < [G]
ne G, Ta G, — KOMIIOHEHTH HOPMaJIbHHUX HANpPYXKEHb MO IIo0anbHux ocax X ta Z; T —

JMOTHYHA KOMIIOHCHTa B IUIONUHI XZ; [G] — MeXa MIITHOCTI MaTepianmy, mia 6erony B30 mexa

MILIHOCT1 [G ]= 21,0 MITa.

OTpuMaHHS €KBIBaJICHTHUX HampyXeHb J03BOJISIE BPaxyBaTH CKIAJHUHA HANpy>KeHUH CTaH B
eJIeMeHTaX MOAEN i OiIbII TOYHO 3’sCYBaTH MOBEAIHKY KOHCTPYKLIi IPH B3aeMOZIi ii 13 0TOUyr0unM
MacHBOM Ta CIIEKTPOM HaBaHTaKEHb.

Jns IoAanbIoro KUTbKICHOTO aHali3y po3paxyeMo sika Bara MacHBY HMPUXOAWUTHCA HA OTHY
KOJIOHY: 1) KpOK MiXX KOJIOHAMH B TIO3/IOB)KHROMY HAIpsMi (B3IOBXK OCi CTaHIlii) MopiBHIOE 6,0 M; 2)
BiJICTaHb MiXK KOJIOHAMH B (DPOHTAIEHOMY HampsMi (BiJ CTiHU 10 OCi KOJIOHH — 3 M, BiJl OCi KOJIOHH JI0
BepTHKANBHOI oci cumerpii — 3 M) — 6,0 M; 3) moma aii Barm Ha KOIOHY — 36 M°; 4) rinGuHa
3aknaneHss — 10 M, muroma Bara rpyHTy — 20 KH/M®; 5) 06’eM aii rpyHTY Ha KosoHY — 36x10=360 M’;
6) Bara rpyHTy — 360%20=7200 xH (70,6 T°c). Ilpm kpomi Mix KOJOHaMH, piBHHM 4 M, I Bara
nopiBHIOBaTa 6u 24x10x20=4800 (47,0 T°C), a HANPYKEHHS CTHCKY B KOJOHi miommHowo 0,25 M
(0,5%0,5 M) mopiBHtoBanu 0 BiamosigHO 28,8 i 19,2 MIla. [Ipudyomy BUIHO, O y IPYroMy BHIAAKY
HaIpyKeHHS HE TOCATAIOTh TPaHHMIIl MIITHOCTI OETOHY, TOOTO KOJIOHA TIPaIltoe 0e3 YTBOPEHHS TPIIIKH.

Ha puc. 3 HaBeneHi pe3ysbTaTH pO3paxyHKy CTaHIII] Ha KOMIUICKCHE HaBaHTa)KCHHSI.

3aranpHa sKiCHA KapTHHA pO3MOJUTY HANMpyXeHb B CTaHIIHHIA KOHCTPYKWIi €
riependavyBaHoI0, TaK sK pyxoMme HaBaHTaxxkeHHS HK-80 moctaTHhO piBHOMIpHO i€ Ha moBepxHIO CE-
Mozeni. I3 po3moairy KOMIIOHEHT Hampy»XeHb pHUC. 3, d-6 MOXHA CBIJUUTH, IO BIUIUB PYXOMOTO
HaBaHTakeHHs HK-80 HecyrreBmit. lle MoXHaA TOSCHUTH THM, 0 mis HaBaHTaxeHHs HK-80
MIPaKTUYHO 3aracae Haj IICJTUTO0 CTAHIIHHOT KOHCTPYKIT (pHC. 3, 2), He TOXOIIIH 10 TICPEKPUTTS Ha
0,3...0,5 m.

Po3paxyHOK 3a €KBiBaJICHTHUMH HAIPYKCHHSIMH TaKOXX TIPOBEIEMO Yy BHUTIIAMI TaOIHII
(Tabm. 1), mpuyoMy TOYKH KOHIICHTpAITlii HAaIIpy>KeHb HaBeIeH] Ha puc. 4.
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Puc. 3. I3omons ta i30:miHiT HanpyxeHs Ta nepemimens B CE-moneni 3 rmbuHoto 3aknaaenss 10 m (pparmeHt
OIIpaBU CTaHIIi1) Bijl BIACHOI Baru i i pyxomoro HaBaHTakeHHs1 HK-80: a) HopMansHux 110 oci X; 6)
HOpPMAaJTbHUX TI0 OCi Z; B) JOTHYHHX B IDIOMHKHI XZ; T) BEPTUKAIbHI IIEPEMIIICHAS B MOJENi (JTiime Bix mii
pyxomoro HaBaHTaxeHHs HK-80)

Tab6u. 1. Po3paxyHOK eKBIBaJEHTHUX HAIlPy>KEHb 32 YETBEPTOIO TEOPIEI0 MIIIHOCTI

Hanpyxenns, MIla ExBiBanenTHe
Ne Howmep
Hopmanehe no Hopwmainbeue no Hotuune B HanpyxeHHs, MIla/
/T TOYKH . . . .
oci X oci Z wionHi XZ KoeoiuieHT 3anacy
1. Touxa 1 14,3 5,3 -0,35 17,5/1,2
2. Touka 2 -0,65 -32,6 -0,36 32,9/0,6
3. Touxka 3 -20,6 -16,8 -2,42 32,7/0,6
3. Touxka 4 -13,1 -26,3 4,3 35,5/0,6

Pesynpratu Tabn. 1 ceimuats mpo Te, mo BrimB HK-80 Ha HampyXeHHW cTaH CTaHI[IHHOI
KOHCTPYKIIT He3HaYHUH. 1]e Takok MOSCHIOETHCS THM, IO Ha KOJIOHY Ji€ He Bci 80 T°C, a JuIie oaHa
yu NBi cwid, O B cykymHocti Hamae 10 a6o 20 Tc, a me cxiagae mmme 11,1 um 22,2 % Big
3araJIbHOT0 KOMIUIEKCHOT'O HaBaHTaXEHHS.
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Puc. 4. Touky KOHLIEHTpALil HANPYKEeHb B KOHCTPYKILIi CTaHIIiT

Ly

BaxnmuBuM JOCTIHKEHHSIM CTaHLIHHOT KOHCTPYKIIl KOJOHHOTO THUMY 3 KPOKOM KOJIOH, SKHH
JOPIBHIOE 6 M, € 3’CyBaHHS TIMOMHU 3aKJIaJCHHS, NPH SKid HalpyKeHHsS B KOJIOHI JOPIBHIOE MEXi
MiHOCTi Oetony kmacy B30 (21 MIla), ToOTO KpUTHUHY TTIHMOMHY, MPH SKid TPIIMHOYTBOPEHHS HE
BimOyBaeThcs. [Jis 1[bOrO TPOBEAEMO JOCHIDKCHHS MOJeNi, SKa HaBeleHa Ha puc. 1, 6, i3
3MEHIIEHHSM INIMOWHY 3aKiafeHHs 10 5 M. Lle 103BoNUTh OTpUMAaTH po3MoIisl HApYKEeHb B KOJIOHAX
i OoTpuMard iX 3aleXHICTh Bil Bard MacuBy Hal craHiielo. Ha puc. 5 HaBemeHi pe3ynbTaTé
PO3paxyHKy CTaHILii Ha KOMIUIEKCHE HaBaHTaKEHHS Ii€1 MOJeri.

[epen yce nmpoaHanizyeMo BepTHKaJIbHI nepeMimenHs auie Big aii HK-80 (puc. 5, ), Tak sk
y Bumanky 3akianeHHs 5 M HK-80 mxke Oinpmie nmie Ha cTaHIiHY KOHCTPYKIIIO, IO BHIHO i3
3aMUKaHHA 130T10JIiB HaJl IEJIUTOI0 CKIICTIIHHS 1 X pO3MOBCIOKEHHS Ha KOJIOHHU.

Crnipg BigmituTH, mo pyxome HaBaHTaxeHHs HK-80 mns rmuOwHM 3akmajgeHHS 5 M BXe
CYTTEBE, TaK SIK HaBaHTaXeHHS Ha KoyoHY nopiBHIoe 180%20=3600 xH (35,3 1°c), a yactka HK-80 Bix
KOMIUIEKCHOTO HaBaHTaXeHHs ckianae 22,2 % (ans oxgniel mapu koumic) abo 44,4 % (mns nBox map),
IO MiATBEPIKYyE BHCHOBOK PO NEPEBIPOYHHMH XapakTep PO3paxyHKy NpH TIMOMHI 3aKJIaACHHS
oimpire 10 m.

Jns 1pOro BUNAAKY TaKOX NPOBEAEMO PO3PaxyHOK 3a CKBIBAICHTHUMH HANPYKCHHAMH Y
BHIJISIAI TaOuII (TabMd. 2).

Tab6un. 2. Po3paxyHOK €KBIBaJICHTHUX HalPYXKEHb 32 YETBEPTOIO TEOPI€I0 MILHOCTI

Hampy>xenns, MIla ExBiBanenTHe
Ne Howmep
Hopmanehe no Hopmanbhe no Jotuune B HanpyxeHHs, MIla/
n/m TOUYKH . . . .
oci X ociZ mwiomuHi XZ Koediuienr 3amacy
1. Touxka 1 8,7 2,0 -0,23 9,9/2,1
2. Touxka 2 0,15 -21,5 0,76 21,5/0,99
3. Touxa 3 -11,3 -8,3 -1,6 17,3/1,2
3. Touxa 4 -11,3 -15,1 3,1 23,6/0,9
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Puc. 5. I3omous Ta i30:7iHIT Hanpy»keHp Ta nepeMimers B CE-Mozeni 3 rimmbuHo0 3aKmageHHs 5 M (pparMent
OTIpaBM CTaHIIii) BiJ BIAcHOI Bard i Aii pyxomoro HaBanTaxkeHHs HK-80: @) HOpManpHEX 110 OCi X; 0)
HOPMAJIBHUX T10 0Ci Z; ¢) IOTUYHKX B IUIOLIMHI XZ; 2) BEpTHKAaJIbHI nepeMillieHHs: B Mojeni (Jinie Bij il
pyxomoro HaBaHTaxeHHs HK-80)

I3 orpumanux ganux B Tabm. 1 Ta 2 BHMAHO, IO 3aJICKHICTh HANpPYKEHb BiJ TIHOMHU
3aKJIaJIeHHs € JIEII0 HeIiHIHHOI0, TaK SK HANpy>KEHHS 3MIHIOIOTHCSI HETPOMOPLIKHO B 3aJIC)KHOCTI BiJ
MOJBIHOTO 3MEHIICHHS TNIMOMHY 3aKiafeHHs. ToMy npoBeneMo po3paxyHOK CTaHIIMHOI KOHCTPYKLiT
i3 TIMOMHOIO 3aKmafeHHsl 7 M, ajne rpadivHi pe3yJbTaTH HaBOAUTH HE OyIeMO, a JIMIIE IPOBEICMO
PO3paxyHOK €KBiBaJICHTHUX Hampy»eHb (Tadm. 3).

Tabu. 3. Po3paxyHOK €KBiBaJICHTHUX HaNpYXKEHb 32 YETBEPTOIO TEOPi€I0 MIITHOCTI

Hanpyxennst, MIla ExBiBaneHtHe
Ne Howmep
Hopmanehse no Hopmanehe no Jotnune B Harpy>xenns, MI1a/
/1 TOYKH . . . -
oci X oci Z IOIKHI X7 KoeditienT 3amacy
1. Touxka 1 10,9 2,2 -0,16 12,2/1,7
2. Touka 2 -0,17 -25,0 0,33 25,0/0,8
3. Touka 3 -15,0 -10,2 -2,0 22,2/0,9
3. Touka 4 -13,1 -17,6 3,6 27,4/0,8

Ha puc. 6 HaBeqieHi Tpadiky 3aJeKHOCTI €KBIBAJICHTHUX HANPY)KCHb BiJl TIMOMHU 3aKJIaJICHHS
CTaHUIITHOT KOHCTPYKIi.
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Puc. 6. I'padixu 3a11€)KHOCT] EKBIBAICHTHUX HANPYXKEHb BiJl INIMOWHY 3aKJIaeHHS

Anpokcumanisi rpadikiB, ska HaBeleHa Ha pHUC. 6, CBIAYUTH NOPO BHCOKY CTYIiHb
ABTOMATHYHOTO Mif0Opy (yHKIiH (3HAYCHHS BEIMUMHH anmpoKcHMaiii R’ NpakTHYHO NOPIBHIOE
OJUHMII, R2=0,91...0,99), 10 TOBOJUTH Maike (yHKIIIOHATBHUN XapaKTep UX 3aJeKHOCTEH, JeIo
HeNHIHHUN XapakTep TpadikiB qo0pe 3TIIaKyEThCS alTPOKCUMOBAHUMH JTIHIHHUMU TPEHIaMHU.

I3 ix aHani3zy BUAHO, IO KPUTHYHA TTIMOMHA 3aKJIaICHHS AJIS KOHCTPYKMIi i3 KPOKOM KOJIOH,
piBHUM 6 M, ckianae 4...4,5 M (K10 He OpaTH 0 yBaru To4Ky 4, B SKiil 3a3BU4ail 3MEHIIYIOTh JIit0
KOHIIEHTpATOpa HAIPYyeHb B KyTi PO3MIIIIEHHSIM apMyBaHHS abo ByTta) abo 5,0...5,5 M mo mepmmm
TPbOM TOUYKaM.

5. BUCHOBKH

1. Ha ocHOBI pe3ynbTaTiB JOCHTIKEHHS OTPUMaHi pe3yJbTaTH, SKi CBiIYaTh, IO PO3PaxXyHOK Ha
pyXOMe HaBaHTa)XEHHS B CTaTH4YHIN moctaHOBI, sikuii JIBH «MeTponosiTeHn» periaMmeHTye
SIK 00OB’SI3KOBHIA, MOYKE BBa)KATHUCS MEPEBIPOYHUM Ul TIMOWH 3akianeHHs craHmii 10 M i
OimpIre.

2. 3’scoBaHoO, MO KPUTHYHA TIHOWHA 3aKIaICHHS IS KOHCTPYKIIii i3 KpOKOM KOJIOH, PIBHUM 6 M,
ckianae 4...4,5 M (i3 yMOBH BiICYTHOCTI TPIIITUHOYTBOPEHHSI HA TTOBEPXHI KOJIOH).

3. I3 mpoBeneHOTO aHai3y MOXKHA CBITYHUTH, IO 3MiHY BOKIIMBUX KOHCTPYKTHBHHX TapaMeTpiB
CTaHIIIHHOT KOHCTPYKIi MOXKJINBO TIPOBOAWTH JIUIIE IIiCAsA 1i KOMIUIEKCHOTO aHali3y,
pe3yNbTaTH SIKOTO Jal0Th 3MOTY MPOTHO3YBATH TOBEIIHKY €JEMEHTIB ITil HABaHTAXKEHHSIM Ta
MOJIMB1 HECTIPHSITIINBI HACIIIKH, BIUIUB SIKUX MOKHA OITIHATH B)KE Ha €Talli MPOCKTYyBaHHS Ta

PO3paxyHKy.
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AHHOTauun

B pabote u31m0)k€HBI Pe3yNbTaThl UCCIEAOBAHUS
nojasmwkHoM  Harpy3sku HK-80 (craruueckas
MOCTaHOBKA) Ha HANPSDKEHHO J1e(OPMUPOBAHHOE
COCTOSIHUE KOHCTPYKLUH KOJOHHOW CTaHLUU
MENKOW 3aKiIafKud C BapHalnueld IIyOuHBI.
JlokazaHo, 49T0 K TINyOWHE 3aKiIajkd, KOTopas
paBHsiercs 10 M, BIUSHHE 3TOH HArpy3KH MOXKHO
HE YUUTHIBATH, a  pacyeTsl CUNTATh
MPOBEPOYHBIMU

KirroueBsie ci1oBa: TOHHENbHAS KOHCTPYKITHS,
CTaHIIMOHHASI KOHCTPYKIIHSI, HATIPSDKEHHO-
Je(OPMHUPOBAHHOE COCTOSHIE, KOHEYHO-
3JIeMEHTHAsT MOJIETb.
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Abstract

In work results of research of mobile loading HK-
80 (static statement) on tensely deformed
condition of a design of columned station of a
small bookmark with a depth variation are stated.
It is proved that to depth of a bookmark which
equals 10 m, influence of this loading can to be
considered, and calculations to consider verifying

Keywords: tunnel design, station design, intense-
deformed condition, finite element model.



