ISSN 1729-5459. SKOJIOTUYECKUN BECTHUK HAYYHBIX [IEHTPOB Y3C. 2019. T.16. Ne4. C.22-24

VIIK 539.3

MEXAHUKA

O HOBOM IIOJIXOJIE B OIIEHKE IIOBEJEHUS BOJIBIIION
COBOKYIIHOCTH ITAPAJIJIEJIBHBIX IITTOJIEH

EBnokumona O. B., Teasraukos U. C.

ON A NEW APPROACH IN ASSESSING THE BEHAVIOR OF A LARGE NUMBER
PARALLEL GALLERIES

0O.V. Evdokimova, I.S. Telyatnikov

Southern Scientific Center of Russian Academy of Science, Rostov-on-Don, Russia

Abstract. The problem of assessing the behavior of a large number of underground structures
such as parallel tunnels, characteristic of mines for the extraction of minerals, including coal, is
considered. Traditionally, studies are performed for a single object, and then the parameters
found are accepted for all other objects. At the same time, the multiplicity of such objects can
lead to another factor of strength impairment associated with the possibility of localization of the
stress-strain state in one of the zones of the structure, leading to excess of the planned strength
parameters. In this paper, the theory of calculation of strength properties of such objects is based
on the example of underground structures.

The research is based on the block element method based on factorization approaches. The
problem is reduced to a system of integral equations of the first kind with a difference kernel,
which is reduced to a system of Fredholm integral equations of the second kind. By calculating
the integrals describing the nuclei of these equations according to the theory of deductions, it is
possible to reduce the integral equations to a system of algebraic equations available for analytical
analysis, which allows to identify the localization of stresses or displacements. The long-range
approach made it possible to find a connection between these equations with the Riemann problem
for a set of pairs of analytic functions, the number of which coincides with the number of galleries.
In earlier works, the resulting stress-strain state was characterized by calculating only the vertical
contact stresses on the supports and the vertical displacements of roof slack charges. In this paper,
it is possible to construct an approach that allows us to calculate all three components of the
stresses on the supports and all three components of the roof sagging displacement.
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plates, block elements differential and integral equations.

Nzyuaercs npobiiema ONMEHKN MTPOIHOCTHBIX
CBOMCTB 0OBEKTOB THIIA ITOJ3EMHBIX COOPYIKe-
HUI, IOMEIAEMbIX B MATEPHUAJIBL C ITOJIOCTIMU
apMaTyp, KpeIlJIeCHUA TUlla MeKCJAONHBIX Iepe-
GOPOK B MHOT'OCJIOWHBIX COOPY2KEHUSIX, KOTOPbIE
PACIIOJIOZKEHBI NTapaJiiiesbHO. T pajuInoHHO Hc-
CJIEJIOBAHUS BBIIIOJIHAIOTCS JIJIs OTJIEJIBHO B3s-
TOrO KpENJeHus, & 3aTeM HallJ[eHHbIe ITapaMeT-
PbI IPUHUMAIOTCS JJIsT BCEX OCTAJIBHBIX 00bhEK-
ToB [1]. B TO ke BpeMsi MHOXKECTBEHHOCTD Ta-
KUX O0bEKTOB MOXKET IIPUBOJUTH K BOBHUKHOBE-
HUIO ellle OJHOoro pakTopa HapYIIEHUs [IPOYHO-
CTH, CBSI3aHHOT'O C BO3MOXKHOCTBIO JIOKAJIN3AIIUN

HaIPsKEeHHO-1e(DOPMUPOBAHHOIO COCTOSHUS B
OJIHOIt U3 30H COOPYXKEeHUsl, IPUBOJIIEN K IIpe-
BBIIIIEHNIO 3aILIAHUPOBAHHBIX ITapaMeTPOB MPOU-
Hocru. B Hacrosimeit pabore Ha IIpuMepe Ioj-
3eMHBIX COOPYZKEHUII CTPOUTCS TeOpHsl paciera
IIPOYHOCTHBIX CBOHUCTB TAKUX OOBHEKTOB.

B ocnoBe ucciegoBanust jexKAT MeTO, 0JI0U-
HOT'O 3JIEMEHTA, OLUPAIOIINIiCs Ha (hpaKToOpH3aIi-
OHHBIE TTOaX0AbI. [IpobaemMa cBOAUTCSA K BEKTOP-
HOIT KpaeBoit 3aja1e Pumana mist N aHAJIUTHAIE-
ckux dyuknuit. [Tyrem psima nmpeobpaszoBanmii,
,ZLOCTyHHbIX JJId aHAJIMTUYIECKOr'o aHaJn3a, OKa-
3bIBAETCS BO3MOXKHBIM BBIAB/ISITD JIOKAJIU3AIIAN
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HAIIPAXKCHAN MWW NEePEeMEeNIeHu OTHOBPEMEH-
HO JIst Beex omop u mrroster [2,3]. Ognako npu
3TOM aHAJU3UPYIOTCS TOJIBKO BEPTUKAJIbHbIE Ha-
OpsizKeHud, JeficTByIOIe Ha ONOPbI U TOJBKO
BEpPTHKaJIbHBIE CBUCAHUA KPOBEJIb.

B macrosimmeit pabore pasBuT 060Je€ CII0XK-
HBIN aJIPOPUTM PEIIeHUs] PACCMAaTPUBACMOI IIPO-
OJIeMBI, COCTOSATINI B BO3SMOXKHOCTHU OJTHOBPEMEH-
HOT'O pacydeTa BCEX TPeX KOMIIOHEHT HallpsrKe-
HUH, AeCTBYIOIUX Ha OLOPBI U BCEX TPEX KOM-
IIOHEHT IIepeMEITeHN TPU OTBUCAHUU KPOBEJIh
maxT. [Ipobiema cBoauTcst K 6oJiee CJIOXKHOM
BEKTOPHON MaTpUYIHON KpaeBoii 3ajatde Pumana
aias N nap aHaJUTUIECKUX BEKTOP-(DYHKIIHIA,
KOTOpAasi, B CBOIO O4YepeJlb, IIPUBOJUT K HEOD-
XOIMMOCTH PEIICHUsI CUCTEMbI MHTETDAJIbHBIX
YPpaBHEHUI.

IIpunsas Bo BHnManue Haam4dne N + 1 ormo-
pbl, (DYyHKIMOHAJIBHOE YpaBHEHHE T'PAHUYIHON
3aJ1a91 MOXKHO 3aIlMCATh B BAJE WHTEIPAJIBHOTO
ypasrenus [1,2]
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[Tpumensist meTon hakTOpPU3AIUY B BAPUAH-
Te pabor [2,3|, uHTerpanbHOe ypaBHEHHE CBOIUT-
Csl K PENIeHN0 BEKTOPHON MaTPUYHONW CHCTEMBI
KpaeBoil 3ajjaun Pumana fjis N aHATUTHIECKUX
BEKTOP-(DyHKITHIA.
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re BCe YYACTBYIOIINE B IPEICTaBICHUN PYyHK-
UK STBJIAIOTCS MaTPUIAMUA-(PYHKIUSIMA U BeK-
Top-dyHKIusAMEu. B pesynbrare mnojgydaeM Bek-
TOPHYIO MaTPUUIHYIO KPaeByIio 3ama4dy Pumana
gyt N map aHAJMTUYIECKUX BEKTOP-(DYHKITHIA.
Ee ckasnsipublii anasor umeercs: B pabore [2].

B mpormecce nccmemoBanms Takoit Kpaepoii 3a-
naun Pumana s ee ontuMalibHOM (bakTOpnsa-
MY BBEJIEHA CIIeNa/bHas HHTerpaIbHas pyHK-
¥, KOTOpas MO3BOJIAET OCYIIECTBUTEL (PaKTO-
pH3aINio, MoJ0OHO BIOJHEHHOI B [3], omHako
Tpebyroteit 6oJiee CI0KHOIO 0OOCHOBAHMUSI,
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Biaromapst aTomy periienne 3Toit BEKTOPHOIT
MaTpUYIHON KpaeBoii 3ajiatu Pumana mo3soJiser
[IOJIYYATH NPUOJIMKEHHOE 3HAYEHHe KaK BCEX
TpexX KOHTAKTHBIX HAIIPAKEHUN Ha KaxKJIOU OIo-
pe, TaK 1 TeX KOMIIOHEHT, XapaKTEepU3YIOIINX I1e-
PeMeNIeHnil OTBUCAHUS KPOBJIU KaKJIOU IITOIb-
HU.
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