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AxkmyanbHocmb uccriedosaHus npodukmosaHa Heobxodumocmeto obecneqyums besonacHocmb 8e0eHUsT 20pHbIX pabom u 8 mo xe
8pEMST MUHUMU3UPOBamb OeHeXHbIe U 8peMeHHbI 3ampamb| Ha 0e2a3auyuto nopod noysk! U kpossu. OUeHU8 803MOXHOCML pa3sumust
2a300UHaMU4ECKO20 SIMIEHUST 8 3a8UCUMOCTIU OM PasUYHBIX YCogUl NPosedeHUs 20pHbIX 8bIPabOMOK, MOXHO 8bISBUMb Me y4acmKu,
20e OelicmeumenibHo mpebylomcs cneyuanbHble Meponpusmusi no npedomepalyeHulo 2a3oduHamudeckux sieneHul. Takoe OeneHue
paspabambleaemMo20 nnacma Ha ydacmku no onacHocmu pasgumusi 2a300UHaMUYECKUX sieneHull nosgonisiem AughghepeH|UpPOBaHHO
nodxodums Kk obecnedeHuro 6e30nacHOCMU 20pHbIX pabom 6e3 UWHUX (hUHaHCOBbIX 3ampam.

Lenb: npogecmu oueHKy 803MOXHOCMU pa3gumusi 2a300UHaMUYECKUX A8MEHUL U3 NOYebI U KPOB/U 20PHbIX 8bIpabomoK 6 PasfiuyHbIX
20PHOMEXHOMORUYECKUX YCrogusix npu ompabomke 3anacos Il kanuiiHo2o 20pu3oHma, 0amb pekomeHdauuu 0ns 8e0eHUsT 20PHbIX pa-
6om 8 Mecmax, 20e 803MOXHO Pa3sUMUst 2a300UHaMUYECKUX S6/eHul.

06Bexkm: c80600Hble 2a3b! 2/IUHUCMbIX KOHMakmo8 Il kanutiHo2o 20pu3oHMa.

Memod uccrnedosaHus 3akntoyaemcs 8 cpagHeHuU dasneHusi ceob00H020 2a3a 8 Maccuge nopod ¢ Hecyweli cnocobHOCMbIO €10 Nopood
Mexdy o4azoM 2a300UHaMUYECKO20 S8/IEHUS U Kpoeneli/no4goll 20pHOl ebipabomku. B Memoduke ydumbisaemcs WupuHa 8bipabomku,
paccmosiHue om Kpossnu/no4gbl 3o ckonneHust ce0b00H020 2asa, 0aereHue c80600H020 2a3a, NPOYHOCMHbIE cgolicmea nopod, eeocma-
muyeckasi Cocmaensowas.

Pesynbmamel. [posedeHa oueHka 803MOXHOCMU pa3gumus 2a300UHaMUYECKUX A8MEeHUL 8 pa3HbIX YCIo8USIX Kak 8 8bijpabomke ¢ npo-
nlemom Kposnu 3,2 M, mak u 8 Mecmax pacwupeHut, 20e nponem kpognu docmuean 6,0 M. [pu oueHke yyumsbiganock, nodpaboman nu
paccmampugaembill yyacmok unu Hem. OueHka npogodusnack A1st pasHbIX 2a30HACkILEHHBIX Crioes. B pesynbmame nposedeHH020 aHa-
11u3a BbICHEHO, YMO 01151 NOPOA NOYEbI HE NPOSHO3UPYIOMCS 2a300UHAMUYECKUE S8/TEHUST BHE 3a8UCUMOCMU OM 260MEXHOM02UYeCKOU
cumyayuu u wupuHbi 8bipabomku. [eeasayus nopod nodesb! no02omosumenbHbIx 8bipabomok Il kanuliHoeo 20pu3oHma He mpebyemcs.
Pesynbmam OUeHKU 803MOXHOCMU pa3gumusi 2a300UHaMUYeCcKux seneHuli u3 nopod Kpoemnu 8bipabomku WupuHol 3,2 M nokasas, Ymo
2a300uHamMu4ecKue sisfieHUsT U3 nopod Kpoenu He oxudarmes u npoghunakmuyeckue meponpusimus no dezasayuu He mpebyromces.
OueHka 803MOXHOCMU pa3sumusi 2a300UHaMUYECKUX A8MIeHUl U3 Kpoe/u Kamep pasgopoma agmompaHcnopma nokasana, Ymo 8 Me-
cmax conpsikeHull, 8 pacwupeHusix 8bipabomok 803MOXHO 3ano30arnoe 2a300UHaMUYECKOE ABIIEHUE U3 KPOBU 20pHOL 8bipabomku.
B amux mecmax Heobxoduma Oeza3sayus nopod kpoenu. [ybuHa 0e2a3ayuoHHbIX Wnypos 00MKHa cocmaensimb He MeHee 2,0 M.

Knioyesnble cnosa:
2a300UHaMUYECKUE S8/IEHUST, 2a30HOCHOCMb, 2a300UHaMUYECKUE XapakmepucmuKu,
KanuiHbIli pyOHUK, 803MOXHOCMb Pa3gumusi 2a300UHaMUYECK020 AGMEHUS.

BeepeHue

B despane 2021 r. na Il xammitHoM ropusoHTe B
YCIOBHAX MIAXTHOTO oM pyxuuka 3 PY B Tpancmopt-
HOM ITpeKe 23 [Oro-3amagHoro BEIEMOYHOTO CTONOA B
KaMepe pa3zBopoTa aBTOTpaHcmopTa K2 mpowmsomuio ca-
MOTIPOM3BONIBHOE 00pyIIeHHe Mopoa kposiu. Ha ocHo-
BAHUM PE3yNbTaTOB OOCIENOBAHUA MECTa CaMOIpPOM3-
BOJIBHOTO 00OPYIICHNS ITOPOJ KPOBIH B KaMepe pa3BopoTa
aBroTpancnopta K2, a Takxke u3ydeHus reoaormdeckoro
CTPOEHHUS TOPOJ KPOBIH M OOCTOSTENBCTB OOpYIIEHHUS
OBLIO TIPEATONOKEHO, YTO OJHOM M3 IPHIHH 0OpYIICHHS
MOJKET SIBIIATHCS JaBICHHE CBOOOAHBIX Ta30B B CKOILIE-
HUAX, c)OPMUPOBABIIMXCS B PACCIOMBIIMXCS TMOPOJAX
KPOBIIM KaMepbl pa3BOpOTa aBTOTPAHCHOpPTA. JlaHHBIH
y4acTok moapaboTaH ropHsIMu BeIpaboTkamu |1 kammit-
HOTO ropu3oHTa. HecMoTps Ha To, 4TO PacCTOSHUE MEX-
ay Il u 1l ropmsontamu cocramser 200 M, mpomeccs
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CIBIDKEHHS OT MOAPabOTKM MOIIM CKa3aThCs Ha Bcei
TOJIIIE BBIIETEKANIUX MOPOJ, B ToM vucie u Ha |l xa-
nuitHOM ropu3oHTe. [lopoabl, Haxonsmiuecss BBILIE
[1l kanuifHOro TOPU30HTA, OCENAIOT, PACcCIaUBAIOTCA, B
HUX BO3PAacTaloT HANpSKEHUA pPacTsKeHHA. DTOT Mpo-
LIeCC paclpocTpaHseTcs BBEPX MO pa3pe3y U cO Bpeme-
HeM Joxonut jio |l kanmitHoro ropusonTa. [Ipu nposene-
HUY TOPHBIX BBIPaboTOK yxe Ha || xanmmitHOM ropusonte
TOPOJABl HEMOCPEACTBEHHOH KPOBIM U MOPOABI MOYBBI
HAUMHAIOT HCIBITBIBATh HAMPSKEHUS PACTKEHUS [0-
TIONHUTENBHO K TEM, KOTOPEIE YK€ OBLTH B MacCuBe. ITO
TPUBOJIUT K JIOTIONHHUTEIBHBIM PACCIOCHUAM U (OPMH-
POBAHHIO 0YaroB BO3MOXKHBIX Ta30JIMHAMUYECKHX SBIIC-
Huit ([JI). B 3T0# cBA31M Ha OCHOBaHWH PE3YNIBLTATOB
9KCMIEPUMEHTANIbHBIX UCCIIEJOBaHUI Ta30HOCHOCTH U Ta-
30IMHAMHYECKHUX XapaKTEPUCTUK TIOPOJ KPOBIH U MOYBBI
TOPHBIX BBIPaOOTOK, NpOiAeHHBIX B mopoaax || kanuitHo-
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0 TOPHU30HTA, IaHa OLIEHKa BO3MOXKHOCTHU pasButus IS
3 OPOJI KPOBIIH U TIOYBHI TOPHBIX BEIPAOOTOK.

MocTaHoBKa 3apayn

[lepBoie (yHIaMeHTaNbHBIE Pa0OTHl MO HCCIEN0BA-
muo [J1S1 B KanuifHBIX pymHUKAX OBUIM MPOBENCHBI CIIE
B 70-x Tr. mpouworo Beka [1]. beuin paspaborans cro-
cobbl mpenoTBpamenus ['JIS, Hampumep, ¢ TMOMOIIBIO
Pa3rpy304HOM Jera3aiuoHHON Imend. JIaHHBIH croco0
CTaJ HOPMATHBHBIM /IS YTONbHBIX maxT [2]. OH Xopomio
ce0s 3apeKOMEHJIOBANl TIPU OTpabOTKE 3aMacoB JaBaMH.
OnHako 1y KaMepHOM CHCTEeMBI Pa3pabOTKH JaHHBINA
croco0 TpenoTBpalleHns OKa3aucs Hed()QeKTHBeH, N
ObUTH pa3paboTaHbl JAPYTHE BapUaHTHl, OCHOBAaHHBIC HA
JIeTa3allii MaccyBa IIMypaMu W ckBaxkuHamu [1, 3, 4].
BMmecte ¢ Tem n000# U3 PAaCcCMOTPEHHBIX CMOCOOOB
npenotepamenus I'JIS1 nompasymeBaer oCTaHOBKY Top-
HOTIPOXOIUECKUX M JOOBMHBIX paboT. B cBs3u ¢ 3tuM
OBUT TPEUIOKEH OPUTHHAIBHBIN CMOCO0 Jierasamuu
YTOJBHBIX TIOPOJ C TOMOTIBIO THApopaspeiBa [5]. OxHako
9TOT CMOCO0 HE MPUMEHUM B COJAHBIX MOPOJAX U3-3a UX
pactBopuMocTH. TeM He MeHee 0OOMTHUCH COBEpIICHHO
0e3 crenuanbHBIX MEPONPUATUH MO Jera3aluu MOpoJ
HEBO3MOXKHO, TaK Kak JTH SBJCHHS HECYT HEmocpen-
CTBCHHYIO OTIACHOCTb JKW3HH IIAXTEPOB M TAKKE MPUBO-
JAT K TPOCTOSIM 000pynoBaHus. JlaHHbIE, TIPHBEICHHbIC
S. Wasilewski B ero pabote, nocssmensont I'JIS1 yroms-
HbIX maxT [lonbmu [6], yOenuTeasHO MOKa3bIBAOT, YTO B
ciTydae BHE3aIHBIX BRIOPOCOB METaHa B aTMOc(epy Iax-
THl OMACHBI HE TOJBKO HEMOCpeACTBEeHHO y ouara ['JI4,
HO ¥ JUIs PaOOTHHKOB, HAXOISAIIUXCS B IPYTHX BBIPA0OT-
kax. [loxoxue 1o cBOMM KatacTpohumueckuM mocnuen-
CTBHSIM SIBIICHHS XaPAKTEPHBI U TS KATMHHBIX MWaxT [7].

OpnuH 13 cioco00B CHI3UT 3aTPaThl HA IPEeIOTBpAIe-
HHUE Ta30MHAMIYECKUX SBICHUI — MPHMEHATH BHIOpAH-
HBIC METOJbI TOJIBKO B T€X MECTaX, I'’I€ JaHHBIC ABJICHHUA
MOTEHIHAIBHO BO3MOKHEL. JTO 03HAYaeT, 4TO HEO0OXO-
IUMO pa3padaThiBaTh 3(P(PEKTHBHEIC METOMABI MPOTHO3N-
poBanus 30H, omacHbx mo ['J[S. Pazpaborka aTnx mero-
JI0B OCHOBBIBACTCS HA TOHHMAHWH TPHPOABI 00pa3oBa-
uus ovaroB ['JIA [8-13]. Ilpu stom owarn ['JIS moryr
MMETh KaK TMPHPOJIHYIO, TaK M TEXHOTCHHYIO COCTABIISIO-
e, TeXHOreHHas COCTaBIAIomas GopMupyercs B Ipo-
mecce BEJCHMS TOPHBIX paboT, HAampHMep, TPH TMOIpa-
OoTtke miacta [12], wnu B mporiecce nepepacnpeneneHus
TOPHOTO JABICHHS Ha yXke 0TpabOTaHHBIX ydacTkax [14].
VMeHHO TOpHOE [aBJEHHE, HApSAAy C Ta30HOCHOCTBIO,
ABJIAETCS onmpeeNstomuM (akropom s passurus 5
[1, 3, 4,8-10, 12, 15-20].

Jlns ycnoBuil oA3eMHOI pa3paboTKK KaTHHHBIX ILTa-
croB pazsutue I'JISI U3 KpoBIIM MM TIOUBBHI TOPHBIX BbI-
paboTOK BO3MOXKHO B ABYX ciydasx. lepBrlil BapmaHT
BO3MOCH, KOT'/Ia B TIOPO/JIaX Ha KOHTAKTE CONSTHBIX CIIOCB
yXKe HMeeTcs 04aroBoe CKoIUIeHHe Trasa. [Ipm BemeHun
TOPHOMOJTOTOBUTENBHBIX PAabOT MPOMCXOIUT TOAPAOOT-
Ka WM HafpaboTKa, eCIM CKOIUICHHE Ia3a PacIoNoKeHO
B TI0YBE TOPHOH BHIPAOOTKH, ¥ 3TO MPUBOJUT K PA3BUTHIO
[ (12, 17-19]. Bo Bropom ciyqae ogar ['JIS popmu-
pyercs yxe B mpolecce ropHbeIX paboT. B atom ciydae
TIIpH TOABUTAHUH 320051 IPOUCXOIUT W3MCHEHHE HAmpS-
KEHHO-7IE)OPMUPOBAHHOTO COCTOSHHS TOPHBIX MOPO/I,

0] AeHCTBHEM OTOPHOTO JABJIEHHS U B PE3yNbTaTe TOro,
4T0 33 (JPOHTOM TOPHBIX PaboT GopMHUpyeTcs 30Ha pas-
TPY3KH, MPOUCXOIUT MHTPALHI CBOOOJHOTO Taza B pac-
CITOCHHME HaI MJIM MO TOPHOHW BeIpaboTkoi [12, 17-19].
JUts BO3HHKHOBEHHS TakOro TeXHOreHHoro ouara [ (5
Heo0X0IUMO HAJIW4YHe JOCTATOYHOTO KOJIHYECTBA CBO-
00IHOTO Ta3a B OKPYKAIOIINX TIOPOIAX, HATMIIE [THHH-
CTBHIX IPOCIIOEB, 110 KOTOPHIM IIPOMCXOAUT PACCIOEHUE U
CO3/IAI0TCA ONMarompuATHEIE YCIOBHS I (DHIBTpalun
ra3oB M JJOCTaTOYHBIN TponeT BbipaboTku. Kak mpasuio,
3TH YCIOBHS BO3HHKAIOT B MECTaX COMPSKEHUS TOPHBIX
BHIPaOOTOK WM B MECTaX PacIIMpeHHs, Kak, HalpuMep,
kamepa pazBopota aBrotpancrnopta K2. Bo Bcex cimyyasx
ang passutus [J1 HeoOxoaumo, 4ToOBI JaBieHHe NpH-
KOHTAKTHBIX Ta30B B OYare MPEBBICUIO CUIbI CONPOTHUB-
JIeHHs TIOPOJ KPOBIHM WM TOYBBI BBIPAOOTKH paspylie-
HHIO.

B Buay Toro, uto ckomneHus cBoOOAHOTO Tas3a B Ka-
JIMAHBIX PYJHUKAX HOCAT MPUKOHTAKTHBIA XapakTep, oc-
HoBaHue mosoctd ['JIS Bcerma pacmonoxeHo B MecTe
KOHTAaKTOB CIIO€B, KaK MPaBUIO, 3TO TaJOMNEIUTOBbIE
ciou umy mpocnoiiku. Ecium B paspese BblOENeHO He-
CKOJIBKO Ta30HOCHBIX IJIMHHUCTBIX MPOCIOEB U CIOEB, TO
BO3MOXHO MHoroctaguitHoe 'S, pa3BuBatomeecs 1mmo-
CTeNEHHO BIIIyOb MaccyBa MOPOJ.

Bce pabotsl mo obecrieueHn0 O€30MAaCHOCTH HECYT
JOTIONHHUTENBHYI0 (PUHAHCOBYIO HATPY3KY, YBEITHIHBAIOT
TPYZ03aTPATH, HE MPUHOCS HEMOCPEICTBEHHOH MPHOBLTH
ropHoMy npeanpuaTuo. OfHAKO OHKM Hen30exkHas yacTh
pabodux IMporeccoB, U LenecoodpasHee MPOBOJUTH Ta-
Kue paboTHl Ha TeX YYacTKax, IZie BO3MOXHO pa3BUTHE
[JIA. Jlnsg atoro u HEOOXOMMO MPOBOIKUTE OIEHKY BO3-
moxxroctu ['JIS. Ilpu 3ToM mpoBoguTCs CpaBHEHUE [aB-
JICHHs Ta3a B MaccuBe MOpoJ (OIpeaensercs IKCIepu-
MEHTAJIbHO) C PAacYeTHBHIM MAKCHMAIIbHBIM JaBJICHHEM
rasa, KOTopoe CHOCOOHBI BBIAEPXKATh T'OPHbIE TOPOJBI.
[Ipu 3TOM y4uTBIBAETCA TO, YTO COJIAHBIE OPOABI ILIOXO
COIIPOTUBJIAIOTCA HANPSOKCHUAM PACTAKCHHUSA, & UMCHHO
9TH HATIPAKCHUA BO3SHUKAIOT B MOPOAAX MOYBBI U KPOBJIU
ropHO# BbIpaboTKU. OHK TeM Oodblie, YeM OOonblie 1IH-
pUHA TOPHOIT BEIPAOOTKN. [JOTIONHHUTENBHbIC HAPSKCHUS
pacTsbkeHus Bo3HUKaroT npu paszsutiu ['IA. [lpu stom
OBICTPOTA, C KOTOPOH MPOMCXOAUT Pa3BUTHE IpoIecca,
NCKIII0YaeT BIMSHUE IUTaCTHYECKUX aeopmarmit. Bcee
3TO TOBOPHT O TOM, 4TO 3a1a49i HEOOXOAUMO paccMaTpy-
BaTh B ympyrod mocrtaHoBke. [lompoOHO 3TOT BoTpOC
pacemotpeH B kuure H.M. Ilpockypskosa [18. C. 125],
TZie MPeaCTaBIeHa PacueTHAs CXeMa OIEHKU BO3MOXKHO-
cru passurus I'JIS1.

Cne,uyeT YYMUTBIBATH PA3HUILy HANPAXKEHHOI'O COCTOSHUA
nopoy; B paboueii 30He 1 BHE MPpr3a00HHOTO POCTPAHCTBA.
[Topoapl, HaxoadIyecs BHE TPU3a00MHOM 30HBI, HCIIBIThI-
BalOT OONbIIME HATpsDKEHHs pactsikeus. [lomydyeHo npa
BBIPOKEHUS U151 OLICHKU BO3MOKHOCTY pa3sutus I'JI4 B Bu-
Jie BHE3AITHOTO OOpYIICHHS TTOPOJ KPOBIIH, COTPOBOXKIAI0-
IIErocs ra30BblIENEHNUIMH B TIpH3aboiiHOl 30He (1) 1 BHe
npusaboitHo# 30mkI (2) [19. C. 328]:

P >(0,79250,h% 2 £ yh )+ A, @)
P > (0,50 ha?+yh)+A, )
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rae P, — NaBlneHHe NPUKOHTaKTHOTO rasa; o, — Hpesen
IPOYHOCTH MOPOJ TPH pacTsikeHuu; h, — BBICOTA CIIOS
NIOPOA, MPUrPY’KEHHOTO JaBJIEHHEM a3a; a — MOIyNpo-
JeT BBIPaOOTKH; Y — IUIOTHOCTH HOPOA KPOBIH; A, —
CLIEIUICHUE 10 TJIONENUTOBOMY IIPOCIONKY.

3HaK «+» COOTBETCTBYET PacyeTaM, BHITOIHAEMbIM I
ra30BOr0 CKOIUIEHHS B MOYBE TOPHOW BBIPAOOTKH, a 3HAK
«—» — JUIsl Ta30BOT0 CKOIUIEHHS B KpoOBJIe. Takas pasHuLa
00ycIoBJICHA BIMSAHUEM TEOCTATHYCCKOH COCTABIAFOIICH.

Ecnu momyuyeHHble HEpaBEHCTBA BBIMOJNHAKOTCA, TO
BOo3MOxkHO pazsutue I'JISI. B mporuBHOM ciydae, naBie-
HUs CBOOOJIHOTO ra3a He A0cTaTouHo Ansd passutust ['JIS1.
[IpaBylo dYacTh HepaBEHCTBA COCTABISET 0Oe30MacHOe
nasnenue raza (Pg).

[IpencraBneHHas MOZENb YUUTHIBAET BCE NapaMeTpsl,
KOTOpBIE BIUAIOT Ha pa3Butye 'S B KanuiHbIX maxTax.
Ona ompoOoBaHa Ha ApYrHX KanuiHeix miactax Cra-
POOHHCKOTO MECTOPOKICHHS M JPYTHX MECTOPOKICHHI
KanuitHbeIx comneit [20].

Pe3ynbTathl 3KCNepUMEHTaNLHbLIX UCCeA0BaHui
AaBneHusi CBOGOAHOrO rasa B NOPOAax KPOBNY 1 NOYBbI
ropHbIX BbIPaboTok Ha Il kanuitHoM ropusoHTe

[[TaxTHblE 3KCIEPUMEHTAIbHbIE HCCIEHOBAHHUSA JaB-
JeHus cBOOOJHOTO ra3a KPOBIM M MOYBBI B IOATOTOBHU-
TeNbHBIX BBIPaOOTKAX, NpoilAeHHbIX B mopojax || kanuii-
HOTO TOPU30HTAa B YCJIOBHSX LIAXTHOTO NONS PyIHHKA
3PV, He moapabOTaHHBIX OYMCTHBIME padoTamu Ha Tpe-
TheM KaJIMIHOM I1acTe, IPOBOAMIKCH B LIECTH UCCIE0-
BATEJIBCKUX 30HAX MOATOTOBUTENBHBIX BHIPAOOTOK. bbino
NpOM3BECHO 46 3aMepoB NaBIECHHMS CBOOOJHOTO Tasa B
[OpOJax KPOBAM M IOYBBI HOATOTOBUTENBHBIX TOPHBIX
BEIPA0OTOK. Y CTAHOBIICHO, 9TO HOPOJBI KPOBIH M TOYBEI
Broporo kanuiHOro I1acTa ra30HOCHSI.

Hccnenosatenbekue 30Hbl OTIMYANUCH APYT OT Apyra
IIIUPUHON TOPHBIX BIpaboTOK. Illnpnuna oAMHOYHON BHI-
paboTKH B MecTe HCCIIeIoBaHus cocTaBisa 3,1 M, a miu-
pUHa KaMep pa3BopoTa aBTOTPAHCIIOPTa B MECTaxX Hccie-
JoBaHus pocrurana 8,2 m. Ilpy Takoil pa3sHuIe MPOIETOB
BBIPA0OTOK CO3JAI0TCS IPHHIMIIHAIBHO Pa3HBIC YCIOBUS
ans BosMoxHoctd passutus ['JISI. Pesynbratsl mpose-
JICHHBIX M3MEPEeHHH yKa3aHsl B Ta0M. 1.

[Ipu ananu3e pe3ysbTaToB CTOMT YYMTBHIBATH TAKXKE U
PacIoNOXEHUE TA30HOCHBIX CIIOEB OTHOCUTENIBHO TOPHON
BEIpaOOTKH. UeM Omke K KOHTYpY BBIPAOOTKH ra3oBOe
CKOILIEHHe, TeM BeposTHee passutve I'JI maxe npu
MEHBIINX 3HAYECHHSX JABJICHHS CBOOOMHOrO Tasa. Tak, B
Kamepax pa3BopoTa aBTOTPAHCIIOPTA, He MOAPaOOTaHHEIX
ropHBIMU paboTamu Ha TpeThbeM KaluitHOM ILTacTe, 3Ha-
YeHHE JaBIECHUS CBOOOJHBIX I'a30B BO3PACTacT B MHTEP-
BAJIaX M3MEPEHHH Ha paccTosHUK OT KpoBnu 2,0-3,0 M u
XapaKTepusyeT MPUPOJHO-TEXHOTCHHbIE OKA3aTeN|, J0-
cTuras CIeIyloliX MakCUMAlbHbIX 3HAUCHHUI B HHTEp-
Base 3,0-4,0 m. KonnuectBeHHoe yBenudyeHue mokasare-
Jieil laBneHns cBOOOMHBIX I'a30B B TOPOJAX KPOBJIU Ka-
Mep pa3BOpPOTa aBTOTPAHCIOPTa 00YCIOBIEHO paccioe-
HUEM 1opoJ] KpoBiu B untepsaie 1,0-4,0 M u Murpauuei
CBOOO/IHOTO Ta3a W3 OKPYXKAIOMIero MaccuBa B 00paso-
BaBIIMecs paccnoeHus. B unrepBanax royoun 4,0-6,0 M
JaBJICHHE CBOOOIHBIX I'a30B B IOPOJAX KPOBIH OCTACTCS
HA YPOBHE NMPUPOJHBIX MOKA3aTENEH.
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Taonuya 1. Pesynomamer npogedennvix usmepenuil oaeie-
HUsL 60O00HO20 2a3a 6 Maccuge

Table1.  Results of the measuring of free gases pressure
in rock massif
JlaBiieHne cBOOOIHOrO rasa
Iupuna Mecro npoBeneHus B Maccuse, MIla
BBIPAOOTKH, M HCCIIeI0BAHUS Pressure of free gases
Mine working Position in rock massif, MPa
width, m of measuring Mun/ | Make/ | Cpemnnee/
Min Max Average
VYuacrok He oapaborar/Area is not underworked
3,1 kpoBiisi/roof 0,19 | 0,195 0,191
31 noysa/sole 0,19 | 0,199 0,191
8,2 kpoBiisi/roof 0,19 | 0,234 0,195
8,2 noysa/sole 0,19 | 0,268 0,2

YuacTtok noppadoTaH ropHeIMH paboTaMu
Ha TpeTbeM KaluitHOM I1acTe
Area is underworked by mine workings of the Third potash stratum

3,1 kposisi/roof 0,19 | 0,211 0,191
31 noysa/sole 0,19 0,19 0,19
8,2 kposisi/roof 0,19 | 0,212 0,192
8,2 noyBa/sole 0,19 | 0,252 0,192

Brusaue monpa®oTku ouncTHBIME paboTamu Ha Tpe-
ThEM KAIMIHOM IUIACTe HA MOPOJIBI MOYBBI KaMep PasBo-
pOTa aBTOTPAHCIIOPTA, MPOMICHHBIX B Toponax |l kamwii-
HOTO TOPU30HTA, HPHBOIUT K (HOPMUPOBAHHMIO JOTONHH-
TEJBHBIX PACCIOCHUH B MOPOJAX MOYBHI U, COOTBETCTBEH-
HO, K Mepepacipe/ieseHHIo CBOOO/THBIX Ta30B 10 Ie0JIOTH-
YeCKOMY pa3pe3y HOpOJ IMOYBbI, U B KOHEYHOM HTOre K
3HAYUMBIM H3MEHEHHAM [IaBICHHUS CBOOOIHBIX Ta30B.

OueHKa BO3MOXHOCTY Pa3BUTUS ra30AMHaMUYECKNX

SIBNEHMIA U3 KPOBNW W NOYBbI FOPHbIX BbIPaGOTOK

Ha Il kKanMnHOM ropusoHTe

B xoze TpoBeNCHHBIX MAXTHBIX HCCICIOBAHUN OBLTA
YCTaHOBJICHbI 3HAUEHHS JABICHUS ra3a B MOPOJaX MOYBbI
U KpOBJHM MOJTOTOBUTENBHBIX BbIpaboTOK |l kamuitHoro
TOPU30HTA, a TaKkKe HAMOOJIee Ta30HOCHEIC CIIOH, MX pac-
CTOSIHUE OT TIOYBBI H KPOBJH BHIPAOOTOK. DTO MO3BOIMIO
TPOBECTH OLIEHKY Bo3MOkHOCTH pazsutus ['JIA. IIpu stom
paccMaTpuBanach BO3MOXXHOCTB TOTO, UYTO BCIEJCTBHE
PACKpBITUS TVIMHUCTOTO KOHTAKTa CO3JABAIMCH YCIOBHS
IS METPALAA CBOOOTHOTO Ta3a W3 OKPYKAIOMIKX MOPO. B
paccioeHre U Co3aHus o4ara ra3oJAMHaMHYEcKOro siBie-
HUS B TIOYBE MJIM KPOBJIE TOPHOM BBIPAOOTKH.

OreHKa BO3MOXKHOCTH PasBUTHS Ta30JMHAMHYECKUX
ABJICHUI M3 KPOBJIW M TMOYBBI BHIPAOOTOK, MPOMIECHHBIX
no BropoMy kanuiiHOMy MacTy, OpOBOJMIACH CIEIYIO-
M obpazom. Ilo popmyram (1), (2) onpenenseM Benn-
4iHy 0€3011aCHOTO NABICHHUS B IMPUKOHTAKTHOM CKOILIE-
HUM CBOOOJHOTO Tasa, IpH KOTOPOil ra3ofuHAMUYECKOe
SBJICHUE B BUJIE OOPYLICHUs IOPOJ] KPOBMH (pa3pylieHus
HOPOJA MOYBBI), COIPOBOXKAAIOLIEECS Ta30BBIICIECHUEM,
He MPOUCXOAUT B Mpu3aboiHOW 30He U BHe ee. [ainee
MPOM3BOAMIOCH CPABHEHHE BEIMYMHBI 0€30I1aCHOTO JaB-
JIEHWS Ta3a B PUKOHTAKTHOM CKoTeHuH (Pg) ¢ Bemuyu-
HOM JaBneHns rasa (P), SKCIepPUMEHTABHO OTpe/IeTeH-
HOM B IIAXTHBIX YCIOBHAX JUIS JAHHOTO MHTEpBana I0-
pox kpoBiu (nouBbl) BeipaboTok. [lpu Pg>P, npuHuMa-
JI0Ch, YTO Ta30MHAMIYECKOE SIBICHHE HE NPOrHO3UPY-
torcsi. [Ipn oOpatHOM cooTHOMIEHNH Pg<P. uiu ONMu3Kux
3HaueHWsAX Ps u P. npuanManocs, uro I'[ u3 xposian
BBIPaOOTKH BO3MOXKHO.
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Tabnuua 2. Pe3ynomamul oyeHKu 803MONCHOCU PA3BUMUSA
IJIA u3 xpoenu u nougvl NOO20MOBUMENbHBIX
20pHbIX 8bIPAOOMOK 8He npu3abolinvix 301 Ha |l
KAIUUHOM 20pU30OHME

Table2.  Results of assessment of the possibility of gas
dynamic phenomena appearing from the roof
and sole of advanced mine workings away from
the face zones on the Il potash horizon

Pesynbrat
Vcnosue hy, Ps, P, OLICHKH
Condition m/m | MITa/MPa | Mna/MPa| Result of
assessment
He nonpa6oraH, kpoBis
Not underworked, roof 11 0,348 0,195 Pop
IlonpaboraH, KpoBiIs o
Underworked, roof L] 0348 0,211 P;igg}%{;‘:{'
He nogpaboras, mo4ysa 20 11 0,199 hot
Not underworked, sole predicted
Tloapaboras, mo4ysa
Underworked, sole L1 0,394 019

Kak moka3piBaeT MpakTUKa BEACHUS TOATOTOBUTEIb-
HBIX TOPHBIX paboT B moponax |l kamuitHOro ropu3oHTa,
3a Bce BpeMsl Ha BCeX KaiuMHWHBIX pynaHukax 1-4 PY we
Ob110 oT™MeueHo ciyvaeB ['JIS kak B mpu3aloiiHo# 30HE,
TaK U BHE MPU3a00MHBIX 30H B OJUHOYHBIX MOJTOTOBH-
TENBbHBIX BbIpaboTKax ¢ mponetom 3,0-3,2 M. B a10ii cBS-
3H [T OMHOYHBIX TIOATOTOBUTENBHBIX BEIPAOOTOK Obina
BBINIOJNHEHA OIICHKA BO3MOKHOCTH Pa3BHUTHA Ta30[UHA-
MUYECKUX SABJICHUH B BHJE BHE3AMHBIX OOPYIICHUH TMO-
PO KpoBiH (pa3pyLICHHH MOPOJ TOYBBI) MOJATOTOBH-
TEJBHBIX BHIPAOOTOK BHE MPHU3a00MHBIX 30H (3amo3/1aibie

s/

I'Jis). Ilpu sToM B pacuerax y4MTBIBATUCH PE3YJbTaThl
MIAXTHBIX HKCIEPHMEHTAIBHBIX HCCIECHIOBAHHH Ta30/H-
HAMHUYECKHX XapaKTePUCTHK (MAKCHMATBHOU BENHYHUHEI
JaBICHHUS CBOOOIHBIX Ta30B B MPHKOHTAKTHBIX CKOILIE-
HUAX) TIOPOJ KPOBJIH ¥ TIOYBHI MOJTOTOBUTEIIBHBIX BEIPa-
0otok ¢ mponetoM 3,0-3,2 M, He MOAPaOOTAHHEIX U TIO-
paboTaHHBIX OYMCTHBIMU paboTamu Ha TpeTbeMm Kawmii-
HOM IIacTe. Pe3ynbTaThl OLEHKN BO3SMOXHOCTH Pa3BUTHS
o0pyIIeHUH TTOPOJT KPOBIH (pa3pylICHUH TOPO]T TIOYBEI),
COTIPOBOKIAIOIIMXCSA Ta30BbIAETIeHHEM Ha BTopom Ka-
JuitHOM mnacte pyAHuka 3 PY, npescrasneHs! B a0 2.

Kak BumHO W3 Tabn. 2, pe3yabTaThl ONEHKH BO3MOX-
HocTH pasutus 'Sl U3 KpoBNH M MOYBHI B OJMHOYHBIX
TOATOTOBUTENBHBIX BBIPAOOTKAX, MPOMICHHBIX B MOpPO-
nax |l xkanuitHOTO TOPHU30HTA, HE MOAPaOOTAHHBIX U MOJ-
pabOTaHHBIX OYMCTHBIME paboTamu Ha TpeTheM Kanmmii-
HOM TUTacTe, CBHAETEIBCTBYIOT 0 ToM, uto '/l B BHzme
BHE3AITHBIX OOpYIICHUH TOPOJ KPOBIM M PaspylICHUH
TIOPOJI TIOYBBI, COTIPOBOXKIAIONINECS Ta30BbIACTICHIEM, HE
TPOTHO3UPYIOTCA.

JUist OLIeHKH BO3MOKHOCTH Pa3BUTHs OOpYIIEHHUH T0-
POZ KpOBJH U pa3pyLICHNH MOPOA MOYBEI Kamep pa3Bo-
pora aBroTpaHcropTa Ha || kanmitHOM TOpH30HTE, HE
N0JpaboTaHHBIX M MOAPAa0OTAHHBIX OYMCTHBIMH PaboTa-
Mu Ha TpeTbeM KalnuiiHOM IUTacTe, ONpeaeNM BelTnInHy
MUHHMAIBHOTO JABJICHHS CBOOOAHBIX Ta30B B HPHKOH-
TAKTHOM CKOIUICHHH B TOPOJAX KPOBIH KaMepsl pa3Bo-
pora aBtoTpancropra K2 mocne ee pasmenku, KOTOpoe
MOTJIO IPUBECTH K 0OPYIIEHUIO (PHCYHOK).

H-u
1.87 ™M

Pucynok. Buesannoe obpywenue nopoo kpoeiu 8 xamepe
paszeopoma asmompancnopma K2 28.02.2021 e.
(N kanutinvii 2opuzonm, 23 1020-3anaduviil 6bleMou-
Hultl cmono, pyonux 3 PY)

Figure. Sudden collapse of roof rocks in the turnaround
(U-turn) chamber of vehicles K2 02/28/2021 (1 pot-
ash horizon, 23 south-western extraction column,
3 RU mine)
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[puHrMaeM clieayromye HexoaHbie Janusie: h=3,14 m;
o,=1,1 MIla; a=3,65 m; y=2100 kM Apy=0,075 MlTa.
Pacuers! mpoBogmnch Ha HamboIee KPHTHIECKUE YCIIO0-
B, TIPEZIEN TIPOYHOCTH IOPOJ HA PACTKEHHS BHIOpaH
HaUMEHBIIUM JUIs paccMarpuBaeMbix nadenedl. O0bem-
HBIil BEC M CLEMIEHHE TI0 TaJOMEeTUTOBBIM MPOCIOHKaM,
T0 JIAHHBIM HCCNEI0BAHUH, CYIIECTBEHHO HE MEHSIOTCH.
Takue ycrmoBusi pacyeroB BHIOpaHBI HCXOIS M3 OLECHKH
pucka u obecrieueHus OesomacHoctH padoT. Tak, ecian
IPOBEICHHBIE HCCIEI0BAHUS ¢ MUHMMAIbHBIMH 3Haue-
HUAMU TI0Ka3bIBAIOT, YTO Ta30MHAMUYECKOE SBJIEHHE HE
IIPOTHO3UPYETCS, TO OHO TApaHTHUPOBAHHO HE IPOM30ii-
JeT M IIPH POCTE MOKA3aTeneH oy, y U A, .

TloxacraBisis YnceHHBIE 3HAYeHHS B Gopmyny (2) u
IPOBOASL HEOOXOMMBIEC BRIUHCICHHS, TIOMyIaeM BEINYH-
Hy JaBJieHusi cBoOOHOTO Tasa, papHyto 0,42 MIla. Cre-
JIOBATENbHO, MNP JABICHWHM Ta3a B MPUKOHTAKTHOM
CKOIICHUH Ha PACCTOSHUU OT KPOBIH BBIPAOOTKH 3,14 M,
npesbimatormeM 0,42 MIla, mMorio mpowsoiTa 3amo3ja-
noe I'JIS1 B Buzie BHE3aHOrO 0OpYIICHHS MOPOJ KPOBIH
kamepsl K2, compoBoxjaromieecs Tra3oBBIICICHUEM.
Crnemyer OTMETUTD, UTO IIPU MHOTOSPYCHOM PACTIONOKe-
HAW TPUKOHTAKTHBIX CKOIUIEHHH CBOOOAHOTO Ta3a Ha
KOHTAaKTax CJIOEB IJIMHACTO-KAapOOHATHEIX TOPOX H CIIOCB
KaMEHHOH! coJiu oOpyLIeHHe MOpoJ KPOBIM MOTJIO Ipo-
M30MTH W MPU MEHBIIMX 3HAYEHUAX JaBIEHHSA CBOOOJ-
HBIX Ta30B.

Paccmotpum BO3MOkHOCTB pazsutus /IS B BuOe
BHE3AMHBIX OOpYNICHHH MOPOJ KPOBJIM W Pa3pyIIeHUH
N0POJ] MOYBHI, COMPOBOKAAIOIIUXCS [A30BbIACICHUEM, B
Kamepax pa3BopoTa aBToTpaHcroprta Ha || kanuifHoM ro-
PU30HTE, HE TOAPA0OTAHHBIX M MOJAPAOOTAHHBIX OYHCT-
HEIME paboTamu Ha TpeTheM KalMHHOM IUIacTe, Ha OC-
HOBaHMM pE3yJbTAaTOB ILIAXTHBIX 3KCIEPHUMEHTAIbHBIX
HCCIIE/IOBAHUN JIaBIeHUs CBOOOJHBIX Ta30B B MOPOAAX
KPOBJIM U TIOYBBI TOPHBIX BHIPAOOTOK. Pe3ynbTarsl oleH-
KM BO3MOYKHOCTH Pa3BHTUS OOPYIICHHH IOPOI KPOBIH
(pa3pymeHnii mopoj MOYBKI), COMPOBOXKAAIOIIMXCS Ta30-
BBIICIEHIEM, Ha || kanuiiHOM ropusonTe pynHuka 3 PY B
KaMepax pa3BOpOTa aBTOTPAHCIOPTA, MPEACTABICHBI B
Tab11. 3.

Kak Buano u3 Tabm. 3, T1A u3 kpoBim kamep pasBo-
pOTa MPOrHO3UPYIOTCA B IBYX ciydasx. IIpu 3tom moa-
pabotka |l xamuiiHOro ropu30HTa HUKAaK HE CKa3bIBACTCS
Ha CIIOXKUBLIEHCA cuTyaluy, Tak kak I'J[S1 Bo3MoxkKHBI Kak
B ycJoBHAX TozpaboTku || xanuitHoro ropu3oHTa, Tak U
B HE N0/ipa0OTaHHBIX yyacTkax. B ycnoBusx, koraa pac-
CMAaTpUBAEMBIi y4aCTOK He Mojpad0TaH TOPHBIMU pabo-
tamu Ha |l kammitnom ropuzonte, I'IA u3 kpomu mpo-
THOZUPYIOTCS TPHU PACCTOSHUSX JO MPUKOHTAKTHOTO
CKOTLIEHHs CBOOOHBIX ra3oB 1o 1,1 M. IIporaosupyemsie
I'IAA HOCAT 3amo3aNblil XapakTep M MPOMCXO/IAT 3a CUET
paccloeHus W CKOIUICHHS B HHX CBOOOIHOTO rasa u3
Omm3nexamux nopon. CrnemyeT yduTeIBaTh, YTO TMOCIE
pa3IENKH B Kamepax pa3BOpOTa aBTOTPAHCIOPTA OCY-
IIECTBIACTCS KPEIUICHHE MOpOA KPOBIHM aHKEPHOW Kpe-
TBIO JUTHHOH 1,5 M, 9TO MPHBOIUT K TPODHUIAKTHICCKOIH
Jera3alliil MPUKOHTAKTHBIX CKOIUICHHH, C(OPMHPOBaB-
IMXcs B I0poJax KpoBiu B uHTEpBaie 10 1,5 M. Takum
00pa3oMm, NP HANTHYHM AHKEPHOTO KPEIUIEHHS MOPOJ
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KpPOBJIM Kamep pa3BoOpOTa aBTOTPAHCIOPTA, HE MOAPado-
TaHHBIX OYHCTHBIMH paboTtamu Ha TpeTbeM KaluitHOM
T1acTe, MOXHO YTBEpKIaTh, uTo 3amo3zaisie ['/15 B Bu-
Ie oOpyIeHNH MOpOA KPOBIH, COMPOBOXKIAIOMINECS Ta-
30BBIJICNIEHIEM, HE TIPOTHOZUPYIOTCS.

Taonuya 3. Pe3ynvmamol oOyenKu 603MOICHOCIU PA3GUINUS
T u3 kpoenu u nouswl 6 kKamepax pasgopoma
asmomparncnopma ua || xanutinom eopusonme
pyouuka 3 PY

Table 3.  Results of assessment of gas dynamic phenome-
na appearing from the roof and sole in the
U-turn chambers of vehicles on the Il potash
horizon of the 3 RU mine
Ps, Py,
Vcnosue he, MITa | MITa PesysbTaT OLEHKH
Condition M/m MPa | MPa Result of assessment
Ps<Py,
He nozpaGoTan, kposs 111 0,17 {0,213 TPOrHO3UPYIOTCA
predicted
Not underworked, roof 50 0213 | 0198
3,0 | 0,417 | 0,234 Ps>P,,
2,0 | 0,282 | 0,268 | He mporHO3HUPYIOTCS
N onpadoter MO 730 10,510 0,228| ot predicted
' 4,0 0,820 | 0,194
P6<Pn
2,0 | 0,198 | 0,212 | mPOrHO3UPYIOTCS
IMoxpaboraH, KpOBJIS predicted
Underworked, roof 3,0 | 0,384 | 0,203
3,510,507 | 0,201 PP
4,01 0652 | 0,200 HE npor:osnrl;yloTc;l
IMoxpaboran, oyBa g'g 8';% g’igg not predicted
Underworked, sole 40108200252

B ycnoBusix monpabotku Il kanmiiHOTO TOPH30HTA B
IENIOM CHTYyalus Takas ke, Kak M Ha yJacTkaX, He MOJ-
pabOTaHHBIX OYMCTHBIMU padoTamMu Ha TpeTheM Kaiuii-
HOM miacte. OJHAKO 3/[eCh PACCTOSHHE OT KPOBIH KaMe-
pBl pa3BopoTa A0 MPUKOHTAKTHOTO CKOILIEHHS CBOOO.-
HOTO rasa coctapisier 1o 2,0 M. B aTom ciyuae HeoOxo-
JMMa TPUHYIUTENbHAsA JeTa3alus MopoJ KpOBIH, TaK
KaK JUTMHA aHKePHOW KPEeTr MEHbIIE, YeM PACCTOSHIE 110
CKOTLIEHIS CBOOOIHOTO Tra3a.

U3 tabi. 3 taxke BuHO, uto '] B BHIE BHE3AMHBIX
pa3pylIeHnii TOpo/ MOYBH KaMep Pa3BopoTa aBTOTPAHC-
TIOPTa, CONPOBOXKIAIOIINECS I'A30BBIICTICHUEM, B YCIOBH-
X, HE TPOTHO3MpPYIOTCS Kak Koraa || xamwitHeii ropu-
30HT HE T0ApabOTaH, TaK W MPH MOAPadOTKE ero OYHCT-
HBIMHU paboTamMu Ha TpeTheM KalTuifHOM ITacTe.

Pe3ynbrathl OIEHKH BO3MOXHOCTH PasBUTHS 00pYy-
IIEHUH TOPOJI KPOBIH Kamep pa3BopoTa aBTOTPAHCIIOPTA,
COTIPOBOXKIAIOIINXCS TA30BBIACTICHNAEM, O3BOJIIOT pac-
CMOTpPETb BO3MOXKHOCTh MHOTOCTAJUHHOTO OOpYIICHHS
II0POJI KPOBJIM TIPH MHOTOSAPYCHOM PACIOJIOKEHUH TIPH-
KOHTAKTHBIX CKOIIJICHUI CBO60]1HLIX Ta30B, HAXOAAIIUX-
CA TIOJ JIABIICHUEM, BEIHYMHA KOTOPOTO YCTAaHOBIEHA
MIAXTHBIMH ~ JKCTICPHUMCHTANBHEIMA  HCCIIC0BAHUSIMI.
Jns mpuMepa paccMOTPEM BO3MOKHOCTh MHOTOCTA/IHI-
HOTO OOpYIIEHHs TIOPOJ KPOBJIHM KaMephl pa3sBOpoTa aB-
TOTPAHCIIOPTA B YCIOBHMAX NOJPAOOTKM OYMCTHBIMU pa-
Ootamu Ha TperbeMm KanuitHOM Ivtacte. Ilpu stom mpu-
HAMaeM CIeIyIOMHe APYChl PacTOIOKEHIS IPHKOHTAKT-
HBIX CKOIUICHWH CBOOOJHBIX Ta30B B IMOPOJAX KPOBIIL
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1spyc — paccrosHHE 1O HPUKOHTAKTHOTO CKOILICHHS
2,0 M, naBneHHe CBOOOJNHOTO Tra3a B NPUKOHTAKTHOM
ckorennu 0,212 Mlla; 2 spyc — pacctosHue A0 TpH-
KOHTaKTHOTO cKkorenus 3,0 M, JaBlIeHHE CBOOOJHOIO
rasa B ipukoHTakTHOM ckorwiennu 0,203 MIla; 3 spyc —
paccTosHUe 0 MPUKOHTAKTHOTO CKOMIeHUs 3,5 M, JIaB-
JeHne CBOOOIHOTO Ta3a B NMPUKOHTAKTHOM CKOIUICHHH
0,201 MIla; 4 sipyc — paccTosiHEE 0 TPUKOHTAKTHOT'O
ckoruiernus 4,0 M, napJieHre CBOOOJHOTO Ta3a B MPUKOH-
taktHOM ckomieHuu 0,200 MlITa. Pesynbrarsl pacueros
[0 OIEHKE BO3MOXKHOCTH PAa3BUTHSA MHOTOCTAJUHHOIO
00pyIIeHusT OPO KPOBIH, COMPOBOXKAAIOMIETOCS Ta30-
BBIICNIEHIEM, Ha || xamuitHoM Topu30HTE B kKamepax pas-
BOPOTa aBTOTPAHCIIOPTA MpeICTaBlIeHbI B Tab. 4.

Tabnuya 4. Pesyismamul pacyemos no oyeHke 803MOHCHO-
cmu pazeumus. MHO20CMAOUIIHOZ0 0OpYuleHUs
NnoOpoO KOG, CONPOBOAHCOAIOUe20Cs 2a306bi-
Oenenuem, Ha |l xanutinom eopuzonme 6 xame-
Pax pazeopoma asmompaHcnopma

Table4.  Results of calculations to assess the possibility
of appearing of multi-stage collapse of roof
rocks, accompanied by gas emission, on the Il
potash horizon in the chambers of the U-turn of
vehicles
Vcaosue h;, Ps, P, Pe3ysbTar oLeHKH
Condition m/m Mla | Mlla Result of assessment
MPa | MPa
P6<Pry
2,0/2,0| 0,198 |0,212 | mporuosupyercs 1-st craaus
predicted stage 1
P6<Pry
ToapaGoran, |3,0/1,0| 0,10 |0,203| nporHosupyercs 2-51 CTagust
KPOBJISt predicted stage 2
Underworked, Ps<P,,
roof 3,5/0,5| 0,094 | 0,201 | mporHo3upyercst 3-s1 CTaust
predicted stage 3
Ps<P,,
4,0/0,5| 0,094 | 0,200 | mporrosupyercs 4-s1 craaust
predicted stage 4

Kak BunHO U3 Tabn. 4, IpH MHOTOSIPYCHOM PAacriofio-
KCHUM TPUKOHTAKTHBIX CKOIUICHHMH CBOOOJHOTO rasa B
TOpOZax KPOBIIM Kamep pasBOpOTa aBTOTPAHCIOPTA O[]
JeCTBHEM JaBJIEHHS CBOOOHBIX Ta30B BO3MOXXHO MHO-
TOCTaNIHOE Pa3pyIIEeHIe MTOPOJ KPOBIIH, KOTOpoe OyaeT
TNIPOJIOJDKATECS JI0 TEX MOp, MOKa JaBICHHE CBOOOJHBIX
ra3oB B NPUKOHTAKTHBIX CKOIUICHMSX OyZIeT MpeBBINATH
CHITBI COTIPOTHBIICHNS TOPOJT KPOBIIH Pa3pyIICHHIO.

Taknum 00pa3oM, B TEOIOTHYECKHX U TOPHOTEXHHYE-
CKHX YCIIOBHAX BEJCHHS NMOATOTOBUTENBHEIX TOPHBIX pa-
0ot Ha || xanuitHOM TOpU30HTE MPH OTCYTCTBHH MPOGH-
JAKTUYECKON Jerasaniy Mopoji KPOBIHM B KaMmepax pas-
BOPOTa aBTOTPAHCTIOPTa (hOPMHUPOBAHKME MPHKOHTAKTHBIX
CKOIUTCHHH CBOOOJHBIX T'a30B MOMKET MPOBOLMPOBATH
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The relevance of the study is dictated by the need to ensure the safety of mining operations and at the same time to minimize the mone-
tary and time costs of degassing sole and roof rocks. Having assessed the possibility of the appearing of a gas dynamic phenomenon de-
pending on different conditions of mining, it is possible to identify those areas where special measures are really required to prevent gas
dynamic phenomena. This kind of division of the productive formation into sections according to the danger of appearing of gas dynamic
phenomena allows a differentiated approach to ensuring the safety of mining operations without unnecessary financial costs.

Objective: to assess the possibility of the appearing of gas dynamic phenomena from the sole and roof rocks of mine workings in various
mining and technological conditions during the development of reserves of the Il potash horizon; form recommendations for mining opera-
tions in places where it is possible to develop gas dynamic phenomena.

Object: free gases of clay contacts of the Il potash horizon.

The research method consists in comparing the pressure of free gas in the rock mass with the bearing capacity of the rock layer between the
center of the gas dynamic phenomenon and the roof/sole of the mine. The method takes into account the width of the workings, the distance
from the roof /sole to the accumulation of free gas, the pressure of free gas, the strength properties of rocks, the geostatic component.

Results. The assessment of the possibility of appearing of gas dynamic phenomena is made in both types of mine workings, with a roof
span of 3,2 m, and in places of extensions where the roof span reached 6,0 m. During the assessment, it was taken into account whether
the area in question was underworked by mine workings below or not. The assessment was carried out for different gas-saturated layers.
As a result of the analysis, it was found out that gas dynamic phenomena are not predicted for sole rocks, regardless of the geotechnologi-
cal situation and the width of the workings. Degassing of sole rocks of advanced workings of the Il potash horizon is not required. As a re-
sult of the assessment of the possibility of gas-dynamic phenomena appearing from the roof rocks of 3,2 m wide workings, it was shown
that gas dynamic phenomena from the roof rocks are not expected and preventive measures for degassing are not required. The assess-
ment of the possibility of gas dynamic phenomena appearing from the roof of the chambers of the U-turn of vehicles showed that in the
places of crossing of working, in the extensions of workings, a belated gas dynamic phenomenon from the roof of the mine working is pos-
sible. In these places, degassing of roof rocks is necessary. The depth of the degassing boreholes should be at least 2,0 m.

Key words:
gas dynamic phenomena, gas content, gas dynamic characteristics, potash mine, conditions for appearing of gas dynamic phenomena.
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