OBOBHIEHME PE3YJIbTATOB MOJAEJIMPOBAHUA 'EOMEXAHUYECKUX ITPOIIECCOB
B IIOPOJHOM MACCHBE ITPU MOHTAKE U IEMOHTAKE CTPYI'OBBIX JIAB
B YCJIOBUSIX HTAXT 3AITAJHOI'O JOHBACCA C IIEJIBIO PABPABOTKH TUITOBBIX
MATEPHUAJIOB ITPOEKTUPOBAHUA MOHTAKHBIX U IEMOHTAXKHbBIX KAMEP

E.A. Cosudickosa, /I.B. Babey, I'oc. BY3 «Hayuonanvhwlii 20pusiil yHugepcumemy, Ykpauna
A.B. Cmupnos, FO.A. Yepeonuuenxo, 1140 « JJTOK», Ykpauna

CoopmupoBana nHXeHepHas 0a3a Ul ONpeNesIeHHs] OCHOBHBIX '€OMEXaHUYECKHX XapaKTepu-
CTHUK, HEOOXOIMMBIX ISl BBIOOpA crioco0a KperyieHUsI U OXpaHbl BEIPAOOTOK B YCIIOBHSIX MpHUCEKa-
eMOro BBIpaOOTaHHOTO MpOCTpaHcTBa. PacueTHble GopMyItbl MOTydeHbl Ha OCHOBE MOETHPOBAHMS
reOMEXaHMUECKUX MPOLIECCOB /ISl IIMPOKOTO CIIEKTPa TOPHO-T€OJIOTHYECKUX U TOPHOTEXHUUYECKUX
YCIIOBHUil COBPEMEHHBIMH YHCICHHBIMA METOJIaMH.

AKTYyaJbHOCTh. OCHOBHBIMU TE€HJICHIUSAMM CTPATErMYECKOr0 pa3BUTHUS MAXT 3anagHoro [[oH-
0acca, Bxoasmumu B coctaB [IAO «/ITOK [TABJIOTPAAYT OJIby, aBisrOTCSI IPUMEHEHUE BBICO-
KOIIPOU3BOJUTENILHON TEXHUKH MPU OTPaOOTKE YrojibHBIX IJIACTOB M KOHIIEHTPAIUs TOPHBIX padoT
IIPY OJHOBPEMEHHOM IOBBIIIEHUHN YPOBHS 0€30MacHOCTH Tpyaa. Ha cTpyKTypHBIX TOpa3AeIeHUsX
KOMIIaHUU BHEJPSETCS HOBOE BBICOKOMPOM3BOAUTEIHLHOE 00OPYIOBaHMS BEAYIIMX MUPOBBIX MPO-
u3Boauteneid. B uactHOCTM OTpaboTka miacta Ce B mpenenax maxTtHoro noms LIY «llep-
IOTPABHEBE» OCYIIECTBIISIETCA CTPYTOBOM yCcTaHOBKOM ckoub3siniero tuna GH800 u mexanuzupo-
BaHHBIM KomIuiekcoM muToBoro tuna DBT 65/130. IIpumeHeHre HOBOH BBICOKOTIPOU3BOAUTEb-
HOM TEXHUKH, B YCIOBHIX MaJIOMOUIHBIX IJ1acTOB maxT 3anaaHoro /Jonbacca morpeboBasno BHece-
HUS HOBBIX JJIEMEHTOB B TEXHOJOTHYECKUE CXEMbI OTPAOOTKM YTOJBHBIX TJIACTOB U Pa3pabOTKH
HOBBIX TEXHUYECKHUX PEILIEHUH B MpOoIlecce MOHTaXKa-1eMOHTaka 000pyA0BAHHUS.

MoHTaX M JIEMOHTaX MEXaHU3UPOBAHHBIX KOMIUIEKCOB — MHOI'OOIEPAIMOHHBIN, OTBETCTBEH-
HBI U TPYAOEMKHU MPOLECC, KOTOPHIN BBIIOJIHSIETCS B CTECHEHHBIX YCIOBUSAX ITOA3EMHBIX BbIpa-
OOTOK, U TIPU ITOM JIOJDKEH OCYIIECTBIATHCS B MAKCUMAIBHO CKAThle CPOKH, TTOCKOJIBKY Ha JTare
MepeMOHTaka 000PYyJOBaHHE UCKIIIOUEHO U3 IMpoliecca JOOBIYU YIJIsl, YTO MPUBOJIUT K HEAOIOIIY-
YEHHIO0 MHOTMX MHJUTHOHOB I'puBeH NpuObuin. K BeIpaboTKam, T/ie OCYIIECTBISETCS MOHTAX U Jie-
MOHTaK 000pYyIOBaHUs, IPEABABIIAIOTCS 0COObIE TPEOOBAHUS KAaK C TOYKU 3PEHHS] TEXHOJIOTUYHO-
CTH BBITIOJIHAEMBIX B HUX OIEpAIHid 10 pa3MEIIeHUI0 U cOOpKe-pa3bopke 00Opya0BaHUS, TaK U C
TOYKH 3pPEHHS] YCTOMUYMBOCTH, IMOCKOJIBKY HMEHHO 3TU BBIPAOOTKM B HaMOOJbIIECH CTENEHU HCIbI-
THIBAIOT BIMSIHUE OYHCTHBIX PabOT.

B nocnennue ronpl 1s1 OCYHIECTBICHNS MOHTa)Ka J100BIYHOIO 000PY/IOBaHUS B YCIOBHSIX TOH-
KHX TIOJIOTHUX TJIACTOB, XapaKTepHbIX JuIst 3amanHoro Jlonbacca, MOBCEMECTHOW MPAKTHKON CTalo
MIPOBEJICHUE MOHTAXXHOW KaMmephl B JBa dTana. [IpoBOAsST OKOHTYpPHUBAIOIIYIO0 BHIPAOOTKY MOJHBIM
CeYeHHEM, KaK OOBIYHYIO MOJATrOTOBUTENILHYIO BBIPAOOTKY, M 3aTeM (InOO mapaisensHo) y Ooka
BBIPAa0OTKM [I€al0T MPHUCEUKY IIIacTa, IIMPUHOW, PAaBHOW JJIMHE CEKIMM MOHTHPYEMOH Kpemnu

(puc. 1).
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Opye Tommamot 100k ,=I

Puc. 1. MoHTaxHas1 Kamepa C IPUCEYHOHN BBIPAOOTKOM

VIMeHHO Takas TEXHOJOTHs YYUTBIBAET OCOOCHHOCTH MOHTaXKa CEKUUH MEXaHH3HMPOBAHHOTO
komiuiekca DBT u sBisiercss npuemieMol Ipu MOATOTOBKE CTPYroBou JaBbl. [Ipu oTxone cekuuii
KOMILIEKCA OT MOHTaXHOW KaMepbl IIPUCEUHAs MOJIOCTh YBEJIMYUBAETCS BILIOTH /10 IEPBUYHOM I10-
CaJIKi KpOBJIM, CO3/1aBasi TEM CaMbIM JIONOJHUTENIPHOE JaBJICHHE Ha Kpelb MOHTaXHOI Kamephl. B
CYLIECTBYIOIMX HOPMAaTUBHBIX JOKYMEHTaX HE yJEJIEHO JOCTaTOYHOIO BHUMAaHUs OLIEHKE BEJIUYH-
HbI CO3/JaBAE€MbIX MPU ITOM HArpy30K 1 00€CIeYeHUIO YCTONUNBOCTH MOA3EMHOTO COOPYKEHUS.

JIeMOHTaX CTPYroBOTO KOMILIEKCA OCYILECTBIISIETCS B €lie 00Jiee CIOKHBIX YCIOBUAX, TTOCKOJIb-
Ky KOHCTPYKTHUBHBIE OCOOEHHOCTH KOHBEHEepa CTPYroBOH JIaBbl U CEKIIMH MEXaHU3UPOBAHHOU Kpe-
U HE TMO3BOJIAIOT IPUMEHUTH TPAJAULUOHHYIO CXEMY C 3aBOJIKOM CEKIUH «110J]1 Opyc» B TYIUKE BbI-
emMouyHoro crojiba. Hambornee nmpuemiemMbiM pelIEeHHUEM SBISETCS MPEABApPUTEIbLHOE IPOBEICHHE
JEMOHTAXXHOW KaMephl JOCTaTOYHOI'O CEYEHUS /10 MOAXO0/A JaBbl K MECTY IEMOHTAXA.

[IpenBapuTenbHOE COOPYKEHUE TEMOHTAXHOTO MITPEKa U JEMOHTaXX B HEM CEKIUH CTPYroBOIO
KOMIUIEKCA YCIEIHO peannu3oBaHo 1 161-i1 163-i1 ctpyrosbix naB miaacta Cs rop. 330 M. m1axThl
«Crennas» ITAO «ITOK IlaBnorpamyrosiby. OIHAKO MOCKOJIBKY 3TO MHEPBBIA OMBIT IMpEIBapH-
TEJIBHOTO MPOBEICHHS JEMOHTAXKHBIX KaMep, TaK)Ke OTCYTCTBYET HOpMaTUBHAs 6a3a i pa3padoT-
KM TIaCOPTOB KPEIIEHUS] C YY€TOM IEepeMelalonierocsi MakCuMyMa TOpHOTO JIaBJIEHUS! BIIEpEaU
JBIDKYILETOCS 320051 J1aBbl, BEIMYMHA KOTOPOTO 3aBUCUT OT B3aMMHOTO PACIOJIOKEHUs 32005 JIaBbl
U KaMepbl JEMOHTaXa, a TAKXKe OT psJia TOPHO-T€OJIOTUYECKUX U TOPHOTEXHUYECKUX (PaKTOPOB.

Kommiekc usbickaTenbeckux padot, BeinoaHeHHbIH B 2011-2012 roxsl corpyanukamu I'ocynap-
ctBeHHOTO BY3 «HI'Y» 1 [TAO «ITOK», BKIItoUaromuii mpeapacyeT nposiBICHUH TOPHOTO J1aBJie-
HUS HAa OCHOBE COBPEMEHHBIX YMCICHHBIX METOJI0B MEXaHUKU Je(POPMHUPYEMOTO Tela, BU3yallbHbIE
Y MHCTPYMEHTaJbHbIe HAOJI0/IEHNUs, TIO3BOJIMWI CHOPMUPOBATH UCXOJHYIO 0a3y AJisl yCTaHOBJICHUS
O0IIMX 3aKOHOMEPHOCTEH TeOMEXaHMYECKHX MPOIECCOB MPU B3aMMHOM BIUSHHM JIBUXKYIIETOCS
320051 JIaBBI M KamMep MOHTa)ka-IeMOHTaxka oOopyaoBaHus. C HCIOIB30BAaHHEM pa3pabOTaHHBIX
YHUCJICHHBIX aJITOPUTMOB OLICHKH HaIlPSKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS MAaCCUBA U METOJIUK
MHCTPYMEHTAJILHOTO 00CJIeI0BaHUS MOJyYEHHbIE 3aKOHOMEPHOCTU 00OOIIEHBI Il BCE CHCTEMBI
«MOHTa)KHas Kamepa — jaBa — JIEMOHTaXKHasi KaMepa» C y4E€TOM BCEX 3TANOB PAa3BUTHUSL OUUCTHBIX
paboT M KOHIIEBBIX OTIEPAIIHA.

YcTaHOBIIEHNE HOBBIX 3aKOHOMEPHOCTEN Pa3BUTUS I'€OMEXAHUYECKUX IPOLECCOB IPU CTPYro-
BOI BbIEMKE YTJIsl CIIOCOOCTBOBANIO Pa3pabOTKe KOHIENIIMY HOBBIX HOPMAaTHUBHBIX MaTE€pPHUAaJIOB MPO-
extupoBanus (TMII) kamep MOHTa)ka-JI€MOHTa)Xka OYUCTHOTO OOOpPYIOBaHHS CTPYTOBBIX JIaB B
yCIOBHSX cllaboMmeTamopdu3npoBaHHBIX TopoA 3anagHoro JlonOacca. KoHnenTyanbHbIN MOIX0
IIPEATOJIaracT KOHCTPYKTUBHBIN aHamu3 cymectsyomux TMII, nonosHeHue u pacimpeHue aeu-
CTBYIOIIMX HOPMAaTHUBHBIX PEKOMEHJALNNA HOBBIMH MH)KEHEPHBIMU METOJMKAMH OIpEAENICHUsI OC-
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HOBHBIX IapaMeTPOB MPOBEIEHHS U MOAIEP>KaHHsI BEIPAOOTOK, MPUMBIKAIOLINX K BHIPAOOTAaHHOMY
MIPOCTPAHCTBY.

B nanHoli craThe B KauecTBe ()parMeHTa MOJTOTOBKH THIIOBBIX MAaTEpUAJIOB MPOCKTHUPOBAHMS
PacCMOTPEH HayaIbHBIM ATan OTPAOOTKH BBIEMOYHOTO CTOJI0A CTPYrOBOM JIaBOM, HA KOTOPOM OCY-
LIECTBIIAETCS MOHTAX CTPYTOBOIO KOMILUIEKCA U OTXOJ JIaBbI OT Pa3pe3HOU IIeYH.

I'eomexaHnyeckmne npoueccsl B NOPOAHOM MACCHBE NPH NMPOBEACHUH MOHTAXKHONH KaMepbl
U pa3pe3Hoii meun. Kak yka3bIBajgoch BbIIIE, pa3padOTaHHBIC HA CETOIHSIIHUMA JIEHb TEXHOJIOTH-
YeCcKHe CXEMbl MOHTaXka 000pYJJOBaHUS HE CO/EPKAT PEKOMEHAUI U UHCTPYKIMHA 1O onpezene-
HUIO XapaKTEPUCTUK FOPHOTO JABJIEHUS B OKPECTHOCTH PA3PE3HBIX MeUeld U MOHTAXKHBIX KaMep, UX
COIIPSIKEHMS], & TAKKE CONPSIKEHUS C BBIEMOYHBIMH IITPEKAMHU.

B oTHomenun pacdyera MHAMBUAYAJIbHON Kperu pa3pe3Hoil meuyu (Kpemb U3 JepeBSHHBIX, Me-
TAJTMYECKUX WM TUIPABIMYECKUX CTOEK, KOTOPBIE YCTaHABIMBAIOTCS MOJ] MIMaIbHBINA OpyC) ecTb
TOJBKO PEKOMEHIALIMM HOPMATUBHOI'O JTOKYMEHTa [ 1], COrIacHO KOTOPhIM MHIMBUAYaIbHAs KpPEIb
J0JDKHA o0ecrieyuTh oTrnop He MeHee 30 /™% D1H PEKOMEHIalluK HE 3aBUCAT OT KOHKPETHBIX TOP-
HO-T€OJIOTUYECKUX YyCIoBUH (riyOMHa pa3pabOTKH, MPOYHOCTh BMEIIAIOIIMX IOPOJ, MOIIHOCTb
I1acTa WK BbICOTA Pa3pe3HON IEUH).

JI1st Kpernu MOHTaXKHOW KaMephl, BIPUCEUYKY K KOTOPOH MPOBOUTCS pa3pes, 00pa3ys TEM caMbIM
B MacCHBE IOJOCTh CJIOKHOTO OYepTaHMs, TeM Oosiee He pa3padoTaHbl PeKOMEHAALNH, YIUTHIBAIO-
1€ B3aMMHOE BIIMSIHHE KaMepbl U IPUCEYHOU BhIPAOOTKH, YBETUUEHUE HArPy3KH IIPU OTXOE CeK-
LU MEXaHU3UPOBAHHON KPEIH OT Pa3pe3HOM II€UU U YBEIMYCHUH IIPUCEKAEMOr0 IIPOCTPaHCTBA.

CoopyxeHrne MOHTa)KHOW Kamepbl C TOYKH 3PEHUs] MEXaHUKHU TBEPJAOIO Teja MPEACTaBIseT CO-
6011 0OpazoBaHKEe MOJOCTU B MOPOJHOM CIIOMCTOM CpeJie, YTO BBI3BIBAET COOTBETCTBYIOLIEE IEpe-
pacnpezesieHne Hanps>KeHUH OTHOCUTEIbHO HAYaJbHOTO HAIPSKEHHO-1e(OpMHUPOBAHHOTO COCTO-
saust (HIC) yrnenoponnoro maccusa. [locnenytromiee ¢popmMupoBaHre NprUceYHON BBIPAOOTKH T.€.
yBeJIMUEHUE pa3MepoB U (opMbl OOHAKEHHS, M BBI3BIBACT JaJbHEHINIYI0 MEPEKOHUEHTPALUIO
HanpsDKeHUH, T.e. 00pa3oBaHME 30H MOBBIIIEHHOTO (OMOPHOIO) AaBieHUS U pasrpy3ku. CooTBeT-
CTBEHHO Pa3BHBAIOTCSI CMEILEHHUS MOPOJ B KPOBIJIE MOYBE M OOKAaX BBIPAOOTOK pa3IMuHON MHTEH-
CUBHOCTH.

Kpome TOro, cormacHo CiIoKMBLIMMCSI MPEICTaBICHUSIM HaJ BbIPaOOTaHHBIM MPOCTPAHCTBOM
BCJIEJICTBHE Iepepaciipe/ieieHus] HanpspKeHuil GopMupyeTcst 06JacTh pa3pylIeHHBIX MOpoa (He-
ynpyrux aedopmaiuii), B mnpeaenax KOTOPOH MPOUCXOIUT pa3pbIXJICHHWE MOPOJ, MOTeps CBS3U
MEXK]Y CJIOSIMM MOPOJ, 3aKJIFOUYEHHBIX B 3TOM 30HE, a TAKXKE C OCHOBHOM 4acThiO MaccuBa. MIMeHHO
¢ (hopMUpOBaHHEM ITOM 30HBI CBS3aHO (POPMHUPOBAHWE HArPY3KHU HA Kpemnb BbIpabOTKH. [loaTomy
[P NPOEKTUPOBAHUU MOHTAXXHOW KaMepbl U Pa3pe3HOM €U OCHOBHBIM BOIIPOCOM SIBIISIETCA
ONpEIETICHUE 30H PA3pPYLIEHHBIX MOPOJI, CO3JAI0IINX IABJICHHUE, HA KOMIICHCALIMIO KOTOPOro JOJIK-
HBI OBITH HAIIPABJICHBI MEPOIIPHUATHUS 110 MOAJIEPKAHHUIO TAaHHBIX BBIPAOOTOK.

[Tockoapky MOHTaKHAsI KaMepa BMECTE C IPUCEYHON BHIPAOOTKOM MpeICTaBIsET COO0M MOIOCTh
CJIOKHOW (hopMBbI, 00pa30BaHHYIO B CIOUCTOH cpene, onpeaenenue HJIC maccuBa B X OKpecTHO-
CTH 00JIaCTH CJIEIyeT OCYLIECTBIISITh OJJHUM U3 YHCIIEHHBIX METOJIOB MEXaHUKH TBEpJoro nedop-
MHUPYEMOTO Tella, HallpuMep, XOPOoIIo anpoOWpOBaHHBIN B 3a/1a4ax F€OMEXaHUKH METOJ KOHEUHBIX
3JIEMEHTOB.

ANropuT™M MeTo/la IO3BOJIAET MOJEIMPOBATh PA3JINYHBIE CTAJUU PA3ZBUTHS I'€OMEXAHUYECKUX
rporeccoB. B maHHON 3a1adye nmepBOHAYAIBHO MOJEIMPOBAIOCH HANPSHKEHHOE COCTOSIHHE HETPO-
HYTOI'O MacCUBa, Harpy>KEHHOI'O BECOM BBIIIEIIEKALUX CJIOEB. 3aTEM B MACCUBE IIyTEM U3MEHEHMUS
IPaHUYHBIX YCIOBUN (POPMUPOBAIUCH MOCTAAUIHO MOJOCTU PA3IMYHBIX PA3MEPOB:

1 cragus — ¢opMupyercs MoJoCTh, COOTBETCTBYIOIIAs MOHTAXXHOW KaMmepe apodHOM (opMbl
(puc. 2 a), 2 cragusi — AOTMOJHUTENHHO (HOPMUPYETCS TOJIOCTh, COOTBETCTBYIOIIAS PAa3pE3HON TMeUH
(puc. 2 6); 3 craaus — AONOJIHUTENBHO (POPMUPYETCS MOJIOCTh Pa3MEPOM 5 M, UMUTUPYIOIIAsl BbI-
paboTaHHOE TTPOCTPAHCTBO MPU OTXOJE CEKIIMK KpPEermu Ha 5 M OT pa3pe3HOH Me4H B MPOIECCE BhI-
eMKHU yriist (puc. 2 B).
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B)
Puc. 2. PacdueTHble cXeMbI K OITPEACICHUIO BETUYMHBI HArPY3KH Ha KPEIb MOHTAXXHOW KaMEphI:
1- aprunut, 2- necyaHuk, 3 — yroJibHbIN IUIACT, 4 — aJIeBPOJIUT.
a) - ctagus 1, 6) - cragus 2, B) - cTaaus 3.

Ha xaxxnoii cranum onpenenstoTces: Bce KOMIIOHEHTBI HalpsHKeHUH, AedopMariuii 1 mepeMeIieHuid, a
TaKKe OIpeeNsIach 30HA Pa3pylEHHbIX NOpoA. B kauecTBe yciaoBUH Iepexofa UX B Pa3pyLICHHOE
COCTOSIHME MCHOJIb30BAJICS XOPOILO arnpoOUpOBaHHbIN I Ca0bIX TPEIIMHOBATHIX MOPOJ] IMITUpPUYE-
ckuii kputepuid Xoeka-bpayHa [2], a Takke aHaIUTHYECKUd Kputepuil mpouHoctu [lapyeBckoro-
[amenko, pazpadborannsiii B HI'Y, kak anbTepHaTUBHBIN BapyUaHT /ISl IOATBEPKICHUS aJIeKBaTHOCTH
MIPUMEHSIEMBIX TEOPHUI MMPOYHOCTH IO OTHOIICHUIO K cl1abbIM mopoaaM 3amnaanoro J{onbacca.

[TonpobHo maHHBIA anropuT™ onucad B [3]. Huxke npuBeneHbl pe3yabTaThl pacueToB, BBIIOJ-
HEHHBIE NIPUMEHUTEIPHO K MOHTXHOM Kamepe W pa3pe3Hoi meun 163-i ynaBel ropu3onTa 470 M
maxt «CrenHas.

HavanbHoe HampspkeHHOE COCTOSIHME MOPOJIHOTO MAacCHBa, OTBevarollee riiyOnHe pa3paboTKu
470 m u otHOCTH NIopox 2,47 /M’ cocrasmsier 11 MITa.

B cooTBercTBUM ¢ HOPMATHUBHBIM JOKYMEHTOM pacueTHas riyOuHa J0JKHA ObITh YBEITHYEHA B
1,5 pa3. Torma k pacuery ciaenyeT NPUHATH BEJIMYMHY HadajabHBIX HanpsbkeHus 18 Mmna. dusuko-
MEeXaHUYECKHEe CBOICTBA BMEILAIOIIUX ITOPOJ] MPUBEACHbI B Ta0. 1.

Tab6muna 1

DU3HKO-MEXaHUUECKUE XapaKTEPUCTUKH YIUISl U BMEIIAFOIIMX ITOPOJT

) = i

2|5 = -

Ne Ha3BaHue xapakTepucTUKH e = o =

> a. o 8

< < =

Monyns ynpyroctu (FOnra), MIla 11755 913 1197 14856

Koaddumuent Ilyaccona 0.26 0,3 0.3 0.3
3 [IpounocTts Ha cxkatue, Mlla 20 20 25 55
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Ha puc. 3-5 noka3aHbl pe3y/ibTaThl PacuyeTOB B BHJIC 30H Pa3pyLICHUS HA PA3IMYHBIX CTAJUAX
(dbopMHUpOBaHHS BRIPAOOTOK MPH YKa3aHHBIX 3HAYCHUAX (HU3UKO-MEXaHUYECKHX CBOMCTB. Harpysku
Ha Kperb MOHTKHOW KaMephbl U MPUCEYHOMN BHIPAOOTKHU OINPEIENISIIOTCS KaK BEC MOPOJ] B 30HE pa3-
PYILIEHHUS, TO €CTh:

P=pxSxk, (1)
rae 5 — IUIONIA/b 30HbI pa3pyIICHUS; ¥ — 00beMHBIH BeC IOPOAL; Kk, — KOOQOUIMEHT IuHA-
MUYHOCTH.

Puc. 4 3ona pa3pyuienus npu NpoxojaKe pa3pe3Hoii neuu (craaus 2)

XO0Ts 30Ha pa3pyLIeHHs IpeCTaBIsieT co00i 001acTh HENpaBIIbHOI (OpMbL, 00YCIIOBIEHHOH pa3-
JIMYHOM MPOYHOCTHIO TOPOJ, WIS B 3arac MPOYHOCTH OyIeM ONpEeAeNsTh IUIOMaIb pa3pyleHHs KaK
IUIOLIA/b IPSAMOYTOJIbHUKA C BBICOTOM /1y, TA€ /1, — HAMOOMBIIMIA pa3Mep 30HbI Pa3pyLIEHUs B HAIIPaB-
JICHWH, TIEPICHINKYIISIPHBIM HAIUIaCTaBaHHIO, 1 OCHOBAHHUEM, PAaBHBIM IIMPHUHE BHIPAOOTKH b:

P=pXSxk, =yXbXh, Xk 2)
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KoappuuuenT TMHaMUYHOCTH ClelyeT MPUHATh PaBHBIM 1.5, MOCKOJBKY HpU ONpEeICHUH
pacyeTHOM TIIyOMHBI 3aJI0’KEHHS BBIPAOOTKH yke BBoJauTCA Kodddumuent 3amaca 1.5. Torma o0-
muii ko3 duument 3amnaca cocraBut 2.25.

Puc. 5 3ona pa3pymienus npu oTXo7e JiaBbl Ha 5 M (cTaaus 3)

B cooTBeTcTBUM ¢ pacueTamMu Harpys3ka Ha Kperb MOHTQKHOW KaMephl 10 MPOXOJKH pa3pe3Hon
neun (cramus 1) cocrtaBusier 54 1/M. Ilocnme mpucedkn BbIpaOOTKHM mupuHOM 5,2 M (cTamust 2)
Harpy3ka Ha Kperb COOCTBEHHO Kamepbl cocTaBuT 131,4 T/M, Harpy3ka Ha Kpemnb MPUCEYHOU BbIpa-
00T1ku coctaBuT 192,6 T/m. [Ipu BbIe3/I€ CEKIUI U3 Pa3pe3HON MEYH, TO €CTh NMPHU JaIbHEHIIIEM yBe-
JTUYCHUH pa3MepoB OOHaXeHUs (cTaaus 3), JaBJICHHUE MOPOJ Ha KPEerb MPUCEYHON BHIPAOOTKHU yBe-
yauTes 10 263,5 /M.

st cozmanust TpebyeMoro oTmopa M yAep:KaHHs MOPOA KPOBIM HAJl MOHTXHOW KaMmepoil, ycra-
HaBJIMBAETCSl paMHO-aHKEpHAsl KPElb, JIEMEHTAMH KOTOPOH SIBISIFOTCST apouHas kpenb KILITY-11,7 ¢
maromM yctaHoBku 0,5 M ¥ 6 cTalenoJIMMEepHBIX aHKEPOB JIHHOM 2,4 M MeXIy pamamu kperu. Hecy-
mast croco6HocTsh Py, ool apku kpern KIIITY-11,7 — ¢ 3amkoBbiMu coenunennsivu 311KM (o nas-
HbM cTeH10BbIX ucnbiTanuii B JlonYI'I OO0 "T'eomexanuka" u "Jlonbacckperns'") cocraBuser 421 kH
(42,1 ) Ha 1 apky. Takum oOpa3zom, apodHoOi Kpembio obecnieunBaetcs otrop 842 kH/m (84,2 1/m).
KonudecTBo aHKepOB 1 CUJIOBBIC MTApaMETPhl BBIOUPAIOTCSI B COOTBETCTBUH C [4].

st co3manusi JOCTaTOYHOTO OTIOpPA B MPUCEYHOM BBHIPAOOTKE BBITIOIHICTCS pacyeT HEeCyIIeu
CIIOCOOHOCTH MHIMBUYyalTbHOUW KPETu:

CorunacHo [5, ctp. 109] paboyee conpoTHBIeHNUE NEPEBIHHON CTOWKH JUTMHHON 1,25-1,5 M 1 1u-
ametpom 0,14 M coctasnsier 30 1. (300 xkH). [{ns yaepkanus mopoJ B 30HE pa3pyiieHus mpu oopa-
30BaHUU MPUCEYHOU BBIPAOOTKH, TO €CTh IS co3maHus otmopa 192 /M (2 cramusi) HEOOXOIUMO
KOJIMYECTBO CTOCK Ha 1MeTp BBIPaOOTKHU:

n =192/30=6,5 wm. 3)

[Ipu BBIE3NIE CEKIUI U3 pa3pe3HOM Meur, TO €CTh MPHU JaTbHEHIIeM yBEIUYSCHUH pa3MepoB 00-
Ha)XEHUs, TaBJICHHE TTOPOJ] Ha KPENb MPUCEYHOUN BBHIPaOOTKH yBenuuutcs 10 263 1/m. Torna HeoO-
XOJIUMO€ KOJMYECTBO CTOCK MHAUBHIYAbHON KPEMH COCTABUT:

n =263/30=8,7 wm. 4)
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JInst paBHOMEPHOT'O OTITOpa IO/ IEPEBAHHYIO PaMKy ClIeayeT ycTaHOBHTh 10 cToek, U OIHY J0-
MOJHUTEIBHYIO CTOMKY YCTAHOBHTH B MECTE HaXJECTa AEPEBAHHBIX HOCOK. CyMMapHBIA OTIIOP
CTOEK COCTABMT:

P=30x11= 330 mu (5)

JlaHHBIN pacyeT, BHIMOJHEHHBIN 151 KOHKPETHBIX YCI0BUM ropu3oHTa 470 M maxtel «CTemnHas,
MOKa3bIBAET, YTO OCHOBHOM N€OMEXAaHUYECKON XapaKTEPUCTUKOW, ONPENEISIONIEN MacnopT Kpenu
SBIIIETCS HAarpy3ka Ha Kperlb, MOJy4YeHHass KaK BeCc MOpoJ B 30HE Heynpyrux aedopmanuii. [Ipu
9TOM JUIsl MH)KEHEPHOI'O pacueTa B KayeCTBE OCHOBHOM pacyeTHON BEJIMUYMHBI INPUHUMAETCA
HauOOJIBIIMH pa3Mep 30HBI Pa3pyILEHHs B HAIIPABICHUH, IIEPIICHANKYIIPHOM HAIlIacTaBaHUIo (/).

Pacuerb! naBieHust Ha Kperb M0 W3JI0)KEHHOMY BBIILIE aJITOPUTMY BBITOJIHEHBI ISl pa3IMYHbIX 3HAYe-
HUI NTyOMHBI 3aJIeraHusl 1 MOLTHOCTH YrOJIBHOTO IUIacTa, MPOYHOCTH BMEIIAIOIIMX MOpoj, (hopMbI HO-
IIEPEYHOrO CEYEHUS] MOHTAXXHOM Kamepbl. Pe3ynbTaTel MHOIOBapHaHTHOTO MOJIEIMPOBAHUS HCIIOJIb30Ba-
HBI U1 NIOTy4EHUs IIPOCTBIX MHKEHEPHBIX (HOpMyII, O3BOJIIONIMX ONPENEINTh BEIMUYUHY /1, 171 pa3-
JIMYHOTO COYETaHUsI MapameTpoB. Mcronp30Bacs METo 1 HeTMHEHHOTO OLIEHUBAHUsI, KOTOPbIA 00001aeT
B ceOe J1Ba METO/a: MHOYKECTBEHHYIO PETPECCHIO U AUCTIEPCUOHHBINA aHAIH3.

JI1st MOHT@)XHOM KaMepbl apo4yHoi (hOpMBI, BIPUCEUKY K KOTOPOM MpOBeJeHa pa3pe3Has nedb (pu-
CeuyHast BBIPAOOTKA), BRICOTA 30HBI Pa3pYIICHHUS HAl MOHTAXKHOM KamMepoil onpeenseTcst hopMyIIoi:

hy = exp (0,64 + 0,47 + 0,922 + 0,005 m) + 152, (6)
T
JInst BBICOTBI 30HBI pa3pylIeHUs HA/l NPUCEYHOI BHIPA0OOTKOM MOJIy4eHa 3aBUCUMOCTD:
by = sap (047 4 0,787 4 0,675 4 0,006- m) + 3,75, (7)

3neck:
e  b— mmpuHa BRIPaOOTKH B IPOXOJIKE,
e  h-BbICOTa BEIPAOOTKH,

e yH — BepTuKanbHas COCTABIIAIOIIAS HAYAIIBLHOTO IOJIS HAIPSKEHUH,
e EK_—cpenHss IpOYHOCTh BMELIAKOLIETO MaCCUBa,
e m— MOUIHOCTb YIOJIBHOTIO IIJIacTa

[Tomyyennbie GopMysibl MOTYT OBITH BKJIFOYEHBI B HOPMATUBHBIM JOKYMEHT ISl ONPEACIICHHS
Harpy3Kd Ha Kperb MOHTXHOW KaMephl U MPUCEYHON BBIPAOOTKH U COCTABIIEHUS COOTBETCTBYIO-
LIEro MmacrnopTa Kperu.

BuIiBOADLI:

1. C npuBneueHueM anpoOMPOBAHHBIX YMCJICHHBIX METOJIOB MEXAaHUKH TOPHBIX MOPO/I, a TaK-
KE COBPEMEHHBIX TEOpUN MPOYHOCTH, MPOCIECIKEH Mmporecc GOpMUPOBAHUS 30H pa3pylICHHUS Ha
MOHTQXHOW KaMepOou ¥ MPUPOCT HArpy3KH Ha KPEMb BCISACTBUE YBEIMYCHHS OOHAKEHUS MPHU TTPH-
CEKaHUHU YrOJIbHOIO IJIaCTa U OTXO0/A JIAaBbl OT Pa3pE3HOM MEUH.

2. Ha ocHOBe MHOrOBapHaHTHOI'O MOJEIUPOBAHHUS U NMPUMEHEHUS METOJa PErpeCCUOHHOrO
aHaJIM3a MOJy4eHbl 0000IIAIOIIe 3aBUCUMOCTH BETUYMHBI 30HBI Pa3pyIICHHs] OT OCHOBHBIX BIIHSI-
0IUX (HaKTOPOB, UTO SBJISETCS OCHOBOW MH)KEHEPHOTO pacueTa U COCTaBJICHUS MACIopTa KPerH.
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