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1. BusHaueHHSs 3aKOHOMIPHOCTE! BIUIMBY 3MillleHb [PYHTY B 30HaX MAaxXxTHUX BUPOOITOK Ha HANIPY>KeHUH CTaH
TPYOOIIPOBOIiB

2. Soil-structure interaction effect on the stress state of pipelines in the areas of mine productions

Pedepar:

1. O6'exT mocCiiKeHHs — BILJIUB 3MillleHb IPYHTY Ha HAIIPY>KE€HUIA CTaH TPYOOIPOBOIIB, [0 3HAXOSATHCS B 30HAX
BIUJIMBY IIAXTHUX BUPOOGITOK. MeTa HOCiIpKeHHS -~ po3p0o0OKa YMCEeJIbHUX Ta aHATITUYHUX METOMiB PO3PaxyHKY
HaIpPY>XEHOTo CTaHy MiJiI3eMHUX TPYOOIIPOBOIiB, 110 3HAXOAThCS B 30HAX HEOE3[I€YHUX 3CYBiB I'PYHTY,
CIIPMYMHEHNX MIAXTHUMU BUPOOITKaMU 3 BpaXyBaHHSM iCTOpii pO3BUTKY O3L0BKHIX 3MillleHb I'PYHTY B 4aci.
MeToau HoCiIKEeHHS - aHAIITUYHI Ta YMCEIbHI METOIM PO3B'SI3Ky AU(PEPEHLITHUX PiBHSIHb, IHCTPYMEHTAJIbHE
BH3HauYeHHS QaKTUUHUX Tedopmaliiil TpyOooIIpoBoAy Mif, Yac BiANpalloBaHHS MAXTHUX BUPOOITOK, KOMITIOTEPHE
MOJEJIIOBaHHS. POo3p0o6s1eHO MaTeMaTUYHy MOJI€JIb Ta YMCEJIbHY MPOLEAYPY PO3B'SI3Ky 17151 BU3HAUEHHS
HAIPY>KEHOTO CTaHy MiJj3eMHUX TPYOOIPOBO/IB 32 [Iii MO3[0BXKHIX 3MillleHb I'PYHTY 3 BpaXyBaHHSIM MPY>KHO-

IIJIaCTUYHOI B3aeMolii TpyOOIIpOBOAY Ta I'PYHTY. 3allpOIIOHOBAHO aJITOPUTM BpaxyBaHHs iCTOPii pO3BUTKY Ta



IIepPEePO3NOily NO3LO0BXKHIX 3MillleHb IOBEPXHi I'PYHTY IIPU OLiHIIi HAPYKEHOTO CTaHy Mifl3eMHUX TPyOOIIPOBOIiB
Mif] Yac BifpaufoBaHHS MAaXTHOI BUPO6iTKU. C(POPMOBAHO OCHOBHI ITPUHIUITY Ta CTBOPEHO alapaTHi MiarHOCTUYHi
3ac00¥ MOHITOPVHIY Hallpy>K€HOI'O CTaHy [i/ITHOK TPYOOIIPOBO/IiB B 30HAaX IAaXTHUX BUPOOITOK. Pesynbratu
MOHITOPUHTY HaIIPY>KEHOTO CTaHY 3aCBiUNJIM KOPEKTHICTb PO3PaXyYHKOBUX METOiB aHai3y Ta JO3BOJININ
IOCIIZYTU NIPOLECH PeJlakcallii HalIpy>KeHb B Yaci Micjs BUXO4Y AaXTHOI JIABY i3 30HU BIUIMBY Ha ra3oIpoOBif,.
3HaieHo, 1o Ipoliec pesakcalii mBuaLle MPOTiKae B 30HaX PO3TIATyIOUMX HAIIPY)KeHb TPyOOIIPOBOAY, HIK B 30HAX
CTHCKalouux. Ha OCHOBI CTBOPEHOI pO3paxyHKOBOI IPOLIEAYPH peali3oBaHO 3arajbHi MifXoau, 10 JO3BOJISIIOTh
¢dhopmyBaTH 3ax0u 1715 3a6e3e4eHHsI 6e3MeYHOI eKCIUTyaTallil MiI3eMHUX TPyOOIIpOBOAIB. 3a pe3ybTaTaMu
€KCIIEPUMEHTAJIbHUX i YMCEJIbHUX JOCTiIKEeHb MiATBEPIPKEHO MOXKIIMBICTh BUKOPHCTAHHS CUJIb(MOHHOTO
komneHcaropa [y 100 11 KoMIeHcalii OCbOBUX N€pEMIillleHb Ha AiJITHKAX ra30MpoBO/IiB B 30HAX MAXTHUX
BHUPOOGITOK. Pe3ynbratu gocigkeHns BUKopucTaHi maxroynpasiaiHHamu IIpAT «ITEK TTIABJIOTPAIBYTTLISL» npu
aHaJIi3i HaPy>KEHOro CTaHy JAiJITHOK TPYOOIIPOBO/IB Ta BU3HAYEHHI MIJISIXiB 3a0€3Me4eHHs iX 6e3reyHoi

eKCIulyaTallii B 30HaX BIUIMBY FipHUYKX PO3POOOK.

2. Object of research - the effect of soil displacements on the stress state of pipelines in the mine productions
influence areas. The aim of the study - development of the numerical and analytical methods for calculating the
stress state of underground pipelines located in hazardous landslide zones caused by mine workings, taking into
account the history of the soil surface longitudinal displacements. Research methods - analytical and numerical
methods for solving differential equations, instrumental determination of actual pipe deformations during mining
productions, computer simulation. A mathematical model and numerical solution procedure were developed to
determine the stress state of underground pipelines under the actions of soil longitudinal displacements, taking
into account the elastic-plastic soil-structure interaction. To estimate the stress state of underground pipelines
during mining workings an algorithm is proposed which accounts for the history of the soil surface longitudinal
displacements development. The basic principles were formed and hardware diagnostic tools were created for
monitoring the stress state of pipeline sections in the areas of mine workings. The results of the monitoring of the
stress state showed the correctness of the computational methods of analysis. In addition, monitoring results were
used to investigate the processes of stress relaxation in time after the exit of the mine excavation from the zone of
gas pipeline influence. It was found that the relaxation process proceeds faster in the zones of tensile stresses of
the pipeline than in the zones of compressive ones. On the basis of the established calculation procedure, general
approaches have been implemented to formulate measures for the safe operation of underground pipelines.
According to the results of experimental and numerical studies, it was confirmed that bellows compensator DN
100 can be used to countervail axial movements in gas pipeline sections located in the areas of mine workings. The
research results were used by the mine departments of CJSC «DTEK Pavlogradugol» in analyzing the stress state of
the pipeline and determining ways to ensure their safe operation in areas of mine productions.
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