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OCOBJIMBOCTI PO3PAXYHKY CHUJI I 3ACOBIB /UIsA TACIHHSA ITOXEK HA
OB’€EKTAX 3 HASIBHICTIO PAJIOAKTUBHUX PEYHOBHUH 1 Y 30HAX
PAJJIOAKTUBHUX 3ABPYJIHEHb

Cenyuxin FO.M., x.m.n., npogpecop, HVI1[3 Vrpainu
Ocmanos K.M., k.m.n., ooyeum, HYI[3 YVkpainu

ITim gac raciHHs MOXeEX Ha 00’€KTaxX 3 HASABHICTIO pamioakTHBHUX peuoBuH (PP) 1 y 30Hax
panioakTuBHOTO 3a0pynHeHHs (3P3), BHHUKae 3arpo3a paaialiiHOTO OMPOMIHEHHS OCOOOBOTO
CKJIaJy, 110 BILUTMBAE Ha 3/111ICHEHHS ONepaTUBHUX JIiH.

Ha kepiBuuka racinasa noxexi (KI'TI) moknanaerbcs 3HauHa poiib y BU3HAYEHHI MOTPiOHOT
KUTBKOCTI CHJI 1 3aC001B JJIs 37[1HCHEHHS OTIEpaTHBHOI pOOOTH B yMOBaX, 110 BU3HAYa€ OOCTAaHOBKA,
a came raciHHs moxex Ha 00’exrtax 3 HasBHicTo PP Ta y 3P3. KI'Tl B manux ymoBax moTpiOoHO
3MIIACHIOBATH PO3PaXxyHKU CHUII 1 3ac00iB JUIs TACIHHS MOXEXK1 3 ypaXyBaHHSAM MOTPiOHOI KUIBKICTb
3MiH (OJIMHHUIIb) 0COOOBOTO CKIIAY Ui poOOTH B HeOe3neuHiit 30Hi [1].

Opniero 13 mpoOeM € Te, 10 PO3PaXyHOK CUJI 1 3ac00IB IS TACiHHS MOXKEXK Ha 00’ €KTax 3
HasiBHiCTIO PP Ta y 3P3 3milicHIO€TBCS 3TiAHO 3arajibHii METOMUWIII Ha IMJCTaBl MOXKIUBOT
oOcTaHOBKM 0€3 ypaxyBaHHsS IOKa3HHKA JOMYCTUMOTO 4acy rnepedyBaHHS O0COOOBOrO CKIAAy y
3P3, 3a1eHO BiX MOTY)KHOCTI JTO3U PaJialiifHOr0 BUIIPOMIHIOBAHHS Ta Pe3epBY 3MiH 0COOOBOTO
CKJIaay MOTpiOHOTO AJIs JIKBiAAlii mokexi abo aBapii, mo nmpakTudHo He BpaxoByeThes KI'TI mpu
TUTAaHYBaHHI Ta 3MIMCHEHHI OIEPaTHBHUX Mii.

VY [2] HamaHO METOAMKY PO3PAaXyHKY CHII 1 3aCO01B Ha MiJCTaBl 3arajibHUX BIAXITHUX JaHHX.
Are BOHU HE Tiepen0dadaroTh CTYIiHB pajaianiiHol HeOesmeku, ocoommBocTi nii PP Ha ocoboBuit
CKJIaJ, MOXEKHO-PATYBAJIbHY TEXHIKY Ta X BIUIMB Ha OpraHisaiiro omeparuBHUX mid. Y [3]
HAQJAIOTHCS JaHI Ui TPaKTUYHUX pO3paxyHKiB dvacy pobotm y 3P3 min wac 3mificHeHHs
onepatuBHuX i Ha AEC, ane moka3HUKHA TMOTY>KHOCTI J03M BUIPOMIHIOBAHHS Ta OJUHUIN iX
BUMIpYy HE BiANMOBimaroTh BUMoram. Y [4, 5] mpexacraBneHi 3arajibHi JaHi OOCTAHOBKH MOXEX B
ymoBax Jii PP Ta po3risiHyTi mUTaHHS TaKTHKHM TaciHHS MOKEX IO MICTATh BUMOTH O€3MEKH Ta
HEOOX1AHICTh pe3epBy 0COOOBOr0 CKJIaay MOKEKHO-PATYBATBHUX MIAPO3/LIIB.

Jlns raciHHs moxesx Ha 00’ekTax 3 HasBHiCcTIO PP Ta y 3P3 motpi6HO:

BUKOPUCTOBYBAaTH TIOTY>KHI CTBOJM JiA 3a0e3MedyeHHs] MaKCHUMaJIbHOI BiAal€HOCT]
CTBOJIBHUKIB BiJl OCEPEIKY 3apa’keHHS;

BUKOPHUCTOBYBaTH OYAIBIi, CIOPYAH Ta OyAiBENbHI KOHCTPYKIII JUIs 3aXHCTy O0COOOBOTO
CKIIaJy;

oOMexxyBaTu yac iepeOyBaHHs 0COOOBOTO CKJIaly B HEOE3MeuH1i 30Hi.

Po3paxyHok cui 1 3ac00iB U1l TaCiHHS MOXKEX Ha 00’€kTax 3 HasBHICTIO PP 3xilicHIOETHCS
BIZIMOBIIHO 70 3araibHOi MeToauku [6]. OcoOimBiCTH pO3paxyHKy MOJNSTae y BHU3HAYCHHI
JOMyCTUMOT'0 4acy poOOTH B 3a0pyAHEHiH 30HI Ta pe3epBy 0COOOBOIr0 CKJIaLy MiAPO3AUIIB A
BUKOHAHHS pOOIT 3a MPU3HAYCHHSIM.

[Tig gac raciHHA MOXKeX1 Ha pamiamiiiHo-HeOe3neunux o0’ektax KI'TI Hece mepcoHanbHY
BI/IMOBITAJIbHICTH 3a JIO3H ONMPOMIHEHHS, IKI OTPUMY€E 0COOOBUIA CKITA/I.

ITig yac po3paxyHKy cui i 3ac00iB MOTPIOHO BU3HAYUTH Yac poOOTH OCOOOBOTO CKIIAAY B
HeOe3MeyHii 30Hi, YIPOIOBXK SKOTO OTPUMAaHa /1032 He NIEPEBUIITYBATHME MaKCUMAJIBHO JOMTYCTUMY
a0o0 JIOMyCTUMY MOTJIMHEHY /103Y.

Yac pobotu 0cob0BOTO CKIIaay B 30HI paalOaKTUBHOTO 3a0pYyAHEHHS, XB, BU3HAYAETHCS 3a
dbopmyoro:
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H
T}JOH = (1)
P

ne H — wmakcumanbHO-monmyctuMa abo JonmycTHMa eKBIBaJIGHTHA /1033, 3B; P — MOTyXHICTh
€KBIBaJICHTHOI /103U, 3B/T 3a JAaHUMHU MPUIAIIB paIialiiiHol pO3BIIKH.

MaxkcruManabHO-AO0MyCTUMA MOTJIMHEHA J03a OMPOMIHEHHs, 3rigqHo 3 HopMmamu paaianiifHoi
Oesnekn Ykpainu (HPBY-97), mixg uwac raciHHs MOXexi Ta MPOBEACHHS aBapiiHO-PATYBaJIbHUX
poOIT cTaHOBUTH 2 3B, MiCIsl OTPUMAHHS TaKoi J03M OCOOOBUI CKJIaJ BUBOJUTHCS 3 HEOE3MEUHOI
30HM 1 HE JIOIYCKAaeThes 10 pobotu B Hill. JlomycTuma fo3a (3riiHo 3 HOpMaMmM) CTaHOBHTH | 3B,
OTPUMAHHS TaKoi J03W J03BOJISIE OCOOOBOMY CKJIQTy IPOJIOBXKEHHS POOIT B 30HI pajlialliitHOTO
3a0pyaHEHHS uepe3 TeBHUH Jac.

[ToTpiObHa KIIBKICTh 3MiH (OJMHHIIB) 0COOOBOTO CKIIAMy IJIsi pOOOTH B HeOE3IeuHild 30HI
BHU3HAYAETHCS 32 POPMYIIOL0:

S . , @)

1€ Tpos — CEPEIHBOCTATUCTUYHMI 4Yac BHMKOHAHHA POOOYMX omepauiil (IpoKiIagaHHS pPyKaBHHUX
JIiHIA, poO0Ta CTBOJILHHUKIB Ha MO3HUIIISAX TOIIO), XB.

B ninomy po3paxyHoK cui i 3aco0iB I raciHHS MOXeX Ha 00’ ekrax HasBHIicTIO PP 1y 3P3
BIJIMOBiZa€ 3arajibHiii METOMHWI, OCOONMBICTH PO3pPaXyHKY IOJSITrae y BHU3HAUEHI HOPMATHBHHUX
MOKAa3HHKIB TaKHX SIK, JIOIYCTUMHUI Yac poOOTH 0cOO0BOTO CKIaay y HeOe3euHii 30Hi Ta KUTBKICTh
3MiH 0CO0OBOTO CKIIaJy MOTPIOHOTO /Ui JiKBiAalii mosxkexi abo aBapii [7, 8].

L1i noka3auku naroTh MoxUBIcTs KI'TI 00rpyHTOBaHO Ta ONMEpaTHBHO BU3HAYUTH MOTPIOHY
KUIBKICTh CHJI 1 3aCO01B MOKEKHO-PATYBAIbHUX MIAPO3IUTIB A MPOTHO3YBAaHHS Ta 3/1MCHEHHS
OTIEpPaTUBHUX il HA PI3HOMAHITHUX eTarax.
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JOCJII)KEHHA BOTHE3AXUCHUX BJIACTUBOCTEM
T'EJJEYTBOPIOIOYOI CUCTEMHA

Casenves /.1, k.m.n., HV1]3 Ykpainu

VY 3B'3Ky 3 T7I00QJIbHUM TOTEIUTIHHIM MpoOieMa MOXKEeX B €KOCHCTEMax CTae OCOOIMBO
aKTyaJbHOI. MaJIOCHIKHI 3MMH 1 TOCYIUIMBI TEPIOJM BIITKY CTAalOTh NMPUYMHOIO 3MEHIIICHHS
I'PYHTOBUX BOJ, IEPECHUXaHHS IPYHTIB 1 JICOBUX roprodmx wmarepianiB. Lle, y cBoio uyepry,
CHpUYHUHSE 30UIBIICHHS JIICOBUX IMOXEXK, a OTKE, MUTAaHHS MOLIYKY e()EeKTUBHUX METOJIB aciHHS
JCOBUX IMOXKEXK MOTpeOye momanbiioi po3poOku. [loctiiitHuii iHTEpec A0 Ii€i mpobaeMu TaKoX
BU3HAUYAETHCS 3HAYHUMHM EKOHOMIYHMMHU Ta EKOJIOTIYHMMH BTpaTaMmH, BiJ SKUX MOTEpPHAIOTh
perioHH, ¢ BUHUKAE MOXKEXKA, a TAKOXK 3arpo3010, Ky CTBOPIOIOTH JIICOBI MOXKEXI1 Ui 3/I0POB'A 1
KUTTS TMofei. 3a naHuMu YKpaiHCHKOTO HAyKOBO-JIOCIHITHOTO 1HCTUTYTY IHUBUIHHOTO 3aXUCTY
JCHC VYxpaiau y 2018 p. Oymno 3apeectpoBaHo 945 Bumaakis jgicoBux moxex Ha miomi 1101 ra, y
Tomy uncii BepxoBux — 141 ra. 3 2018 p., sk 1 B monepeaHi poKH, Ha MOKEKHY CHTYAI[il0 3HAYHO
BIUTMHYJIO TIpoBeAeHHs O0oioBux niit (ATO) B Jlyrancekiii obmacti. ¥ mpomy perioni BuHukma 91
micoBa moxexka Ha o 485,3 ra, BepxoBux 13 HMX — Ha 103 ra. CBoedacHO JIKBiIyBaTH Iii
MOKEXkK1 OYII0 HEMOKITHBO Yepe3 3a00poHy B'I31y MOKEKHUX MAIIMH JIICTOCHIB y JicoBi MacuBH [1].
Haii6inpIm momupeHuM crocoOOM TaciHHS JIICOBOI IMOKEXK1 BUCOKOT IHTEHCHUBHOCTI € CTBOPEHHS
3aropoPKyBJIbHUX a00 MIHEPaTi30BaHUX CMYT, BiJIaiy, 3allyIIEHOTO BiJ OMOPHOI CMYTH, SKa
MO3Ke OyTH CTBOpEHA 3a JOTIOMOTOI0 3aCUIIaHHs IPYHTOM a00 po3urHaMu XimikatiB. OnopHa cmyra
MIPOKJIAIAEThCS Ha BifcTaHi He MeHme HiK 80 M BiJ (GpoHTY Mmokexi. Y THITYy JICOBOT MOXKEXi 1 Ha
(dnanrax, sk MpaBUIIO, CTBOPIOETHCS 3aropo/KyBalibHA MiHEpalli30BaHa cMyra 0e3 erary Bifmany
[2]. OcHOBHMUM TIOKa3HUKOM e(GEKTUBHOCTI OIMOPHUX 1 3aropo/UKyBaIbHUX CMYT € 4ac
BOTHE3aXUCHOI [ii. BaxkMBY poiib MpU 1[bOMY BiAIrparOTh BOTHE3aXHMCHI BIACTHBOCTI BOTHETACHOI
pedoBUHU. Yce BUIllE3a3HAUEHE OOYMOBIIOE AaKTYaJbHICTH pPO3pOOKH €(PEKTUBHUX 3aco0iB
BOTHE3aXMCTY JIICOBOI MIACTUIIKH JIsl CTBOPEHHS OTIOPHUX 1 3ar0OPOIXKYBaJIbHUX CMYT.

Ha 6a3i yctaHoBKM mJis JOCIHIIKEHb HU30BUX JIICOBHX TOXEX y I Jiaboparopii Oyio
MIPOBEIEHO EKCIIEPUMEHTAJIbHI JOCHI/DKEHHS 3 BU3HAUYEHHS BOTHE3aXUCHOI Jii IOKPHUTTA,
orpumanoro 3 BukopuctanusMm ['YC 5% Na,0-2,7Si0, + 35% CaCl,, nanecenoro Ha JiCOBY
HiACTUIKY 13 cocHOBOro omany po3mipom (100x50) cM, 3aBaHTakeHHsM 1,25 Kr, 110 BiJNOBiJgae
MMUTOMOMY 3aBaHTAXEHHIO 2,5 KF/MZ, 1 ToBuMHOK 5 cM. CKiaja JicoBO1 MIJICTUIIKKA Ta 11 TOBIIUHY
Oys10 00paHo OJIM3BKUMHU /10 AOCIHIPKEHb HA MOJEJIIBHOMY JKEpeii HU30BO1 JTICOBOT MOXKEXK1 MalluX
po3MipiB. BiaMiHHICTE y CKJIa[l moyiAraja y BKIIOYEHI O CKJIaly XBOWHOI JIICOBOI MiJCTHIIKH
MoK 1 ApiOHUX TimoK B 00csa3i 20% Big 3araabHOi Bard, 10 OLIBIIO MipOIO BiAMOBIIANIO
peasibHIN MIACTUIILI B J1icax XapKiBChbKO1 001acTI.

VY Xoxi eKCHepUMEHTY TaK0oXX HEoOXiJHO OyJI0 BHKOPHCTATH CUCTEMY iMiTaulii MOTOKIB
MoBITps, sika Majna po3mip (1360x300) mm 1 Oyina BcTaHOBJIEHA HABMPOTH CTOJIA HA BUCOTI 750 MM 1
Ha Biacrani Bix miactuiku 500 mm. Kopryc 11i€l ycTaHOBKM Mae: BEHTHIISITOP, PECUBED, PELIITKY,
COIJIO, WI0 3BYXKyeTbcs. PemmiTka 3a0e3nedye piBHOMIPHHM MOTIK Ha BXOAI B COIUIO, IO
3BYXKyeTbes. Ilepen peuriTkoro BCTAHOBJIEHUH pecuBep, y SKUN IMONAEThCS TMOBITPSA BiA JIBOX
BEHTHIIATOPIB. TakoX y KOpIyCi BHUKOPHUCTOBYBAaHOI CHCTEMH Oyiia BCTaHOBJIEHA JPOCEIIbHA
3aCiiHKa, SKa 3HUKYE MIBUJKICTh TIOTOKY MOBITPS HUISAXOM MEPEKPUTTS IPOXiTHOTO OTBOPY.

Ha mnigrorosneny miactunky posmipom 1000x500 mm Oysno HaHECEHO BOTHE3aXHCHE
nokputta 13 ['YC mmpuroro 200 MM Ha BCIO TTHOUHY MACTUIKU (5 M) PO3IIIBLHO-TIOCIITOBHIM
crocobom monayi. KommnoHeHTH mnojaBaiau 3a JOMOMOror pydHux ompuckysauis OII-301 3
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Kpusoweui 5.1. YTOCKOHAJIEHHS CHUCTEMH HIBHJIKOTO DPO3rajJbMyBaHHS Iaci IMOKEKHUX
aBTOLIMCTEPH

Kpusopyuxo €.M. TlonpiOHEeHHS BOAU yJApHOIO XBUIICIO
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Hazapenko C.1O., Xapenxo A.C. ExcrnepuMeHTalpHa YCTaHOBKa Ta IUIAHYBaHHS
MPOBEICHHS TiPaBIiuHUX BUIPOOYBaHb HAIIPHUX MOKEKHUX PYKaBiB

Hexnoncoxuii I.M. MoaentoBaHHsI ONEpaTUBHUX [id 32 JIOIIOMOTOI0 METOIY MEpPEkKEBOTO
TUTaHyBaHHS

Ionooswcewnuti B.B. Opranizaiiisi miIrOTOBKA 0COOOBOTO CKJIaJy TOXKEXKHOI OXOPOHH Ta
nepconany cranuii Ha AEC

Pacimos C.FO. OuniuenHs 3abpynHeHoi HapTONPOIYKTaMH BOJHOI MOBEPXHI IpHU
€KOJIOTIYHUX aBapisix

Pyban A.B., Hlkypka O.O. Tligxin s BU3HAYEHHS TEXHIYHOTO CTaHY 3ali300€TOHHHX
KOHCTPYKIII{ TIPU CHJIOBHUX 1 BUCOKOTEMIIEPATYPHUX BILTHBAX

Cenyuxin FO.M., Ocmanog K.M. OcobmuBOCTI poO3paxyHKy CHJI 1 3ac00iB Ui TaciHHS
MOKEX Ha 00’€KTaXx 3 HASIBHICTIO Pa/JIiOaKTUBHUX PEYOBHMH 1 y 30HAX paliOaKTHBHHUX
3a0pyIHEHb

Casenves /[.1. JlocniiKeHHS] BOTHE3aXMCHUX BJIACTUBOCTEN resieyTBOPIOIOYOT CUCTEMU
Casguenxo O.B., Meoseoesa /I.O. 3acTocyBaHHS MOPCHKOi BOJU AJIsI OTPUMAHHS T1APOTETI0
JUTsI CTBOPEHHSI IIPOTUIIOKEKHOTO Oap’epy
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