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Pesrome
CelicMUKaBIK dayJaH AapKbUIBI CCHCMHKANBIK JKYKTCMCHIH OCCpIHEH NaWaalaHy >KarmadbIHAA KyOBIPIbI
KOHCTPYKIFSIIAPABI MBICAIIFA A71a OTHIPBIIL, J31PICHICH MATEMATHKABIK MOACTH KOJITAHBICH KOPCETIICH.

Summary
The use of the mathematical model developed by the example of tubular structures in operation under seismic
loads through the seismic area was. The method of calculation and the analysis of numerical results was demonstrated.
Kmouessie ciosa: Model, equilibrium equation, conjugation sites, elasto-viscous medium, boundary conditions,
construction, characteristic equation
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OB OJJHOM PACYETHON MATEMATHUYECKOM MOJIEJIM (B-4), PACCMOTPEHHOM
KAK MOJIEJIb TPYBUATOM KOHCTPYKIUM C 3AIIOJTHUTEJIEM U3
YIIPYT'O-BA3KHUX CPEJ] PBIXJIEHHOI 30HBI

PaccmoTpum TpyOUaTYIO KOHCTPYKLMIO, TOIIMUHOMN h, paBHOH TONIIMHE PHIXJICHHOIO MACCHBA, BHYT-
peHHUM pagnycoM R, aauHOM L B yCIOBUSX 3KCILIyaTallUU.

VYCnoBus paBHOBECHS 3JIEMEHTA TAKHX TPyOUATBIX KOHCTPYKUMH NPUBOJAT K CICAYIOIIUM IBYM
ypaBHeHHAM [1]:
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pacTpeicIeHHON HArpy3kd B TUIOCKOCTH zX KOoHTHHyyma Koccepa, Q — mepepesbiBarormmue CHibl, P -

CIIOINHAA HArpy3Ka, KOTOpas CKIaABIBACTCA M3 aKTUBHOM HArpysku ¢, mo (opmaM KpuTHIECKOH aedop-
Maluy monepeyHoro ceucHus [2]-[4]:
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ITpu srom, eccu 3a PF." BO3BMEM MOZCTh DOUXTa, TO OTHOMEPHOC IBIDKCHUC MO JCHCTBUCM AKTHB-

HOU CHJIBI:
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J"W
Po=hw+n5— 4)
af
€CJIH 32 Pk BO3BMCM MOJICITE MaKCBEILIA, TO OAHOMECPHOE ABMKCHHIC MO ICHCTBHCM AKTHBHOM CHJIBL:
W= W + W, (%)

B ¢opmynax (4-5) K — koshdULIECHT KUAKOCTH NPYXKUHEL, 1] — k03bGHIMEHT BsskocTH aemndepa,

W — abCOJIFOTHOE MEPEMEIICHHE BSI3KOTO 3JICMCHTA.

Tor;[a YPaBHCHUC PABHOBCCHIA TIOJ ﬂeﬁCTBHGM CTaTUYUCCKUX HArpy30K Ha OTACIBHBIX YUaCTKaX CO-
OPAKCHUA UMCCT BUA!L
d*w | 7 dw W
- +Eg+ W = ISL?’E.&JI W =— L ,m={1;2;3.....} (6)
dopmyna (6) npeacraBaser coOOM MaTeMATHUYCCKYH) MOJACIh BBHIPAOOTKH MMOJ ACHCTBHUEM CTaTHUC-
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CKOH Harpy3ku Ha OTACIBHBIX YUACTKaX B 3aBUCUMOCTU OT OTHOLICHUA E nu

(puc. 1, 2).
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Puc. 2. BemyunBanue BoIpaOOTKH B 3aBHCHMOCTH Puc.1. BeimyunBaHuie BHIPAaOOTKY B 3aBHCHMOCTH
0T M3MCHEHMS OTHOMCHUI R/L 0T W3MCHEHHA oTHOMEHU h/R

Ecmu Imﬂf&_ HAUMCHBIMNUN paauyC HWHCPLHUU MNONCPCYHOIO CCUCHUA PBIXJICHHOIO MacCCuBa U

ﬁtﬂ = ﬂn NPUBEACHHAS JMHA PHIXJIECHHOTO MaccuBa, L- amuHa, [! - ko3 QUIMEHT NPUBEACHHS ATMHBI, TO

HL aE
€CTh  THOKOCTh  PBIXJICHHOTO  MaCCHBa, g}:pum ==z = ﬁm’f ,
.

BBIPAXKCHMC A=
Famin

ﬁmf ‘C: g}-.gurm ‘:: g“f! An*vﬁﬁ:loo
O, - mpeaest TeKydeCTd, (Fy, - IPSAC INACTHIHOCTH, -1,}5,5@ - mpeacabHAsE THOKOCTb, &, — apeaen

MPONOPLIMOHATEHOCTH MaTepHaa.
Bo3MoxkHBI BapHaHTBl COOTBETCTBHS TMOKOCTH 1O (opmyiae SAcurckoro, runepbone Jitaepa, mnapa-
OoJe Ditepa.
B cnoxHBIX CCUCHUAX, OO0 U MOCJIC MCCTa COIPAKCHUA HCPABHOMCPHBIX TOIICPCUHBIX HAIPY3O0K,
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JOJKHBI OBITh OHHAKOBBIMH: JTHHCHHBIC mepeMenneHus W, usrudatormue MoMeHTH M = —F f = ; TIC-
iy
pepesbiBaromue cuibl () = —Ef =
x

IIpoBeaeM aHaIN3 pereHNs MaTEMaTHIECKOW MOJEIIH IPH TPAaHUYHBIX YCIOBUAX, KOT /1A JIEBBIM Kpal
CBOOOAHBIH, & MPABBIF — CKOJIB3AIIC-3a,ACTAHHBIN, T.C.:
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Oo1ee perneHue (6) HAXOIUM B BUIC
W(x) = Wo(x) + W (x) ®)
Tac W (x)— 00IIIee PEUICHUE OJHOPOTHOM YaCTH, 5 €Y — KaKoe-HHOY Ab YaCTHOC peiieHue. Tak Kak

HAXOXKICHHS YaCTHOTO PCIICHUS HE MPEACTABIACT 3aTPYIHCHUN, HAWAECM OJHOPOAHOC PEIICHUC, PCIIAs Xa-
PAKTCPUCTHICCKOC VPABHCHUC:!
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1. Ba xOpHS — ACHUCTBUTCIIBHBIC, OTPULATCIIBHEIC; ABA — KOMILICKCHBIC,

2. JIBa kOpHS — OTPHULATCIBHEIC, OJHHAKOBHIC, JBA — KOMILICKCHBIC,

3. Bce KOpHH KOMITICKCHEIC.
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Wrax, 1Ba KOPHS KOMILICKCHO-COMPSIKCHHBIC.
JI1st HAXOXKACHUS ABYX APYTHX KOPHCH MPECAMOIOKHIM:
A) Kosdpdumment Baskoctu Oonbuie kod(pduIUEHTa COMPOTHBICHHUA, T.€. 7] #* I, Toraa
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Obmee pemienne ogHOpoAHOW vacth AuddepeHHaTbHOrO ypaBHEHUsS (0) HMMEST BHA:
Wo (x) = e*%(C,cos Byx + C; 5in §,x) + Cie™e™ + C,ee%
CraenosarenpHO, BMecTO auddepeHIHanbHOro ypaBHeHus (6) IpH TPAHHYHBIX VCIOBHAX (7) MOXKHO
paccmoTtpeTs auddepeHiuansHoe ypasueHue moaeau b-3:
d*W  ndw g _.
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ax El dx EJ
MPH TEX JKE IPAHUYHBIX YCIOBUAX C OOIIHM PELICHHEM
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B) Ilycth k03¢ uLueHT BA3KOCTH MEHbIIE KO3} DUIMEHTa CONPOTUBICHHU, T.¢. 1] €< K, Toraa
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O0wee perieHne OFHOPOAHOW dacTh  AU(GQEPCHIHATPHOTO ypaBHCHUS (0) HMMEST BHA:
W (x) = e%2%(C;com Box + €, sin F,x) + e+ (€, cos B,x + €, 8in £,X).
CraenosarenpHO, BMecTO auddepeHIHanbHOro ypapHeHus (6) IpH TPAHHYHBIX VCIOBHAX (7) MOXKHO
paccmoTtpeTs auddepeHiuansHoe ypasueHue moaeau b-2:
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MPH TEX JKE TPAHUYHBIX YCIOBUAX C OOLIMM PELICHUEM:
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C) IMyctb k03P PUIMEHT BASKOCTH PaBEH KOIQPUIMEHTY COMPOTHBIECHHUS CPEBL, T.C. I} = I, Toraa
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OOmiee pemeHue oAHOPOIHOH yacTH AnGdePECHINATIBHOTO YpaBHEHHS (0) IPH TPAHUYIHBIX VCIOBHAX
(7) mmeet BUA:
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CraenosatenpHO, BMecTO auddepeHIHanbHOro ypaBHeHus (6) IpU TPAHHYHBIX VCIOBHAX (7) MOXKHO
paccmoTtpeTs auddepeHiuansHoe ypasueHue moaeau b-3:
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Takum o6pazom, BEIOOP MaTeMaTHYECKOH MOJCTH YIPYTO-BA3KON BHIPAOOTKH BO MHOT'OM 3aBHCHT OT
(PU3UKO-MEXAHIMICCKUX CBOMCTB PHIXJICHHOH 30HBI.

(22)
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Pesrome
Bunkiep xoHe [lacTepHak THHTEC CO3BUIMANBI TYTKBIP TA0AHIAFHI MCHIMIKTI CAIMAK IEH OipKAIBINTHI OCTIK
KbICHIM OCEPIHCH Tay >KBIHBICTAPHI CLIEMIHACTI ©HIM TYPAKTBIIBIFBI 3epTTenii. JKep acThl eHIMACPIHIH TYPAKTHIIBIK
eceli YIIiH YCRIHBITFAH MCXAHHKA-MATCMATHKAJIBIK MOJCIBAIH HETI3T1 CperKeepl MaiaaTaHbLIIbL.

Summary
The stability of production in the array of rocks under its own weight and a uniform axial pressure being on vis-
coelastic foundations such as the Winkler and Pasternak. The basic provisions of the proposed mechanical-
mathematical model for calculating the stability of underground workings were used.
Kimouessie ciosa: Model, equilibrium equation, conjugation sites, elasto-viscous medium, boundary conditions,
construction, characteristic equation
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