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YK 622.847

MeToguueckne pekomeHAauMM npeAaasHa4yBHbl AN18 NPOrHo3a NPopbIBOB
YBN@KHEHHbIX HECTAHO-TIMHUCTbLIX NOPOJ, B FOPHble BbIPAbOTKN 4Yepe3  30HY
06pyLLeHNa npyu pa3paboTke PYAHbIX MECTOPOXAEHWUIA cUCTeMaMy C  06pylLue-
HVEM pyja W fJaellalioc Mopofd, pacyeTHble 3aBMCUMOCTU MOMy4YeHbl NMa oc-
HOoBe 0606LeHHOro (Ha cny4yaii ounbTpaums HEeHbIOTOHOBOKHX — YXMAKOCTe)
3akoHa Japcu. [aw obupe pekomeHAauum no  WWMKUTe TropHbIX paboT oT
npopbiBos necyaio-ranancTeix MOPOMO, MpuBefeHbl KOHKPETHbI» MPUMEPLI MPO
XHO3a npopkisos. PekomeBawaa MOIYT 6biTb McnonbsoBaxil — PaGoOTHUKaMU
T4 NPoOeKTHbIX M NPOU3BOACTBEHHbLIX OpraHu3auuii. B nposegeHun nabo -
PATOPHBIX KOC/EA0BaHW a BbIMNOMHEHUM PacyeToB MPUHUMaNM y4vactume [yp-
nees H.A., Ycariok A.T.» Kyctosa O.S., Metposa O.I.

PaboTa cocTassieHa K.r.«m.s. KOC.OcuneHko n aHa. O.W.MucapesbiM n
yTBepxaeHa 26 gekabps 1984 r. cekuymii HTO B KayeoTBe MeToAayeeksdK
peEKOMeHAaLNIA.

Bcoootoa wwft may4Ho-yecn*n0*UToT»CKUM, KOHCTPYKTOPEKO-TeXHON0rHyeckufl
tt MPCEKIVO>KbCarPHeKKA H/CTHIYT M0 GQUB-HO  Mecropow/] aHaii
MCKOMaeMblX,eTLLNMB/AbHbIM lr&ﬂlb”w po6oT*M.pyaAHNYHOTt reonorum n  mapkuweiigep-
ckomy HYy fBUOIBM), >



OWMWME  TOMOXEHNA

Mpn noasemMHoOW pa3paboTKe MECTOPOXAEHWUW cucTemaMu € 0bpyLueHUEeM
pyfa M BMELLAOWMX MOPOA B 30HY 06pyLUeHMs nonafatT MecHaHo-rAsSHUOTble
nopoja 0cafloMHOr0 4exsa, KOpbl BbIBETPUBAHUA KPUCTaA/JIMYECKNX MOPOA,a
TakXe 3anofiHATama KapcToBbIX NYCTOT. B page cnyvyaes B 30He BAUAHUA
ropHbIX paboT 0Ka3blBAKTCA LUMIAMOXPaHLULILA, XBOOTOXPaBU/MLLA, 30100TBa-
Nbl, OTBaNbl MeCYaHO-FAMHUCTbIX NopoAa. B 30He 06pyleHWs necYaHO-TAH-
KUCTble HOpofa MnpeTepneBaldT 3HAYMTEABLILLO WU3MEHEeHWUS,KOTOpPble MPOUCXO-
OAT' B pes3yfbTaTe HapyLleHWs CTPYKTYPHbIX CBSI3el,yBeMUYEHUSA HaMpPsKeH-
HOr0 COCTOSHMWA, AONONHWUTENBHOIO YBNAXWENUa 3a cyeT BOA aTMOCepHbIX
0CafikoB, MOBEPXHOCTHOrO M MOA3EMHOro CTOKa.

B pesynbTaTe HenpasuMIbHOW OLEHKM WM HEMOMHOro y4yeTa XapakTepa
M3MEHEHUA (PU3MKO-MEXLULLIYEOKUX CBOMCTB M HaNPSXXEHHOro COCTOSAHUA ne-
CYaHO-TMMMHUCTLIX MOPOJ B 30HE O06pYLUEHMS W3BECTHbI cayydyaum MNPUHATUSA
pelLeHU’, He obecrneymBaloLMX Ge3onacHble YCNOBUA BefeHWUS TOPHbIX paboT,
4TO MPUBOAMT K MPOPbIBAM OTUX MOPOA B FOPHble BblpaboTKW.MPOPbIBLI FANH
B rOpHble BbIPABOTKM MPOUCXOAUIN KaK Ha YronbHbix (MogmockosHOM, Llpo-
How eBCcKOo-KunceneBckom, KaparaHAMHCKOM), TakK H Ha Xenes3opyaHbIX(KpUB-
6aoc, FopHasa Llopus, Ypan, PygHblii AnTail) MecTOpOXAeHUAX.

Mpy NpopbiBax MecHYaHO-rNMHUCTbIX NOPOJ B roplue BbIpaboOTKM OTMeua-
eTCA O4YeHb BbICOKOe faB/ieHWe MPOpBaBLUecs MnecH4aHO-TAMHUCTONW Macchl.
KartacTpodhunueckne nocneAcTBMA MMeNn MNPOpbiBbl MecHaHOo-rAWMcTax nopog
Ha wax. "KommyHap" pyaHuka uMm. [3epxuHckoro (1967 r.) k wax. "Kowm-
comonbckas"pyaHuka mum.P.Jliokcembypr(1963,1981,1982 rr.)r.Kpusoi Por,
na wax."KanutanbHaa" borocnosckoro pyganmka(l978 r.) u wax."lLHasa"
Fopo6narogatckoro pygHuka (1979 r.) Ha Ypane.

MpopbiBbl ME0YaHO-rMMHMOTBLIX MOPOJ B rFOpHble BbIPaboTKM npu pa3pabo-
TKe MMO0Ne3HOro0 MCKOMaemoro rojA3eMHbIM CrocoboM MpeAcTasB/salOT oOnacHoe
rOPHO-reo0siornyYeckoe fABMEHWe, O4HAKO MofefNb 3ro (HOPMUPOBAHMUA  Mano
n3ydyeHa. OTCYTCTBYIOT TakXe HafeXHble mMeTofa MPOrHo3MpoBaHWA  MNpPOPbI-
BOB M HEAOCTaTOYHO MNOMIHO pa3paboTaHbl MEPONPUATUA, HamnpasleHHble Ha
l0C NpefoTBpaLLeHume.

HakonneHHbli B MHCTUTYTe BVIOTEM OMbIT MO M3Y4YeHUIO MPOPLIBOB Meoya-
HO-TTIMHUCTbIX NOPOJ B rople BbipaboTKM MO3BONMA pa3paboTaTb HOBYHO
MoAe/Nb BO3HUKHOBEHUS 3TOr0 FOPHO-Te0/IOFNYECKOro fIBIeHUA, CYTb KO-
TOpoii 3akntyaeTcs B MpPeACTaBNeHUM HeCHAHO-X'NLWLWICTbIX MOPOoS KaK Bsi3-
KO-NNacTUYHOro Tena, 4TO AaeT BO3MOXHOCTb MPOrHO3MPOBaTb MPOpPbLIBbI a
paspabaTbiBaTb MeponpuATUA, HanpasneHHble Ha WN NpeoTBpaLleHue.



1. MEXAH/BM MPOPLIBOB MBCHAHO-T/IMHCTBLIX MOPQL,
B FOPLLE BbPABOTKN

MoA MpopbIBLUE MOHMMAaEeTC FOPHO-Feos0rMyYeckoe SBAEHME,CONMPOBOXAa-
toLeecsl BHe3amnHbIM, KOHLUEHTPUPOBAHHbIM MOCTYM/IEHNEM MecHaHOo-rwWweTax
nopoj 4epe3 30HY O0OpYLUEHWS B [eiCTBYIOLLME TFOPHble BbIPAGOTKM C WHTEH-
CMBHOCTbIO, co3farolleil yrposy 6e3onackia ycnosusam paspaboTku nones -
HOr0 MCKOMAaeMoro WAM HapyLUaloLLeii TeXHONOrMi0 FOPHOPYZAHOro MpPOU3BOAC-
TBa.

AHann3 ropHO-rBOMIOTMYECKLIC YCNOBUI MOA3EMHONM pa3paboTKmM XKeneso-
PYAHbIX faCTOPCHAAEHWI, a TakXKe MMEBLUMX MecTO MpOPbIBOB MecHamo-ram -
HWETHX MNOpOJ Ha >KeaBBblOpyALlax W YrofibHbIX MecTopoxgeHusax | 2,3,B-6]no-
3BO/NIAET BblAeNNTb (PaKTOpbl, BALWLIAHE Ha BO3HWKHOBEHWE MPOPbLIBOB, KO -
TOpble MOXHO pasfennTb Ha fBe TPynnbl: eCTeCTBEHHble U TaxHONOrMnuse -
kne. K ecTecTBEHHbIM (pakTOpaM OTHOCATCA: MOLLHOCTb MBOYAHO-T/ILLITA0TKX
OT/IOXKEHWIT B paspe3e MecTOPOXABHWIA, (PU3NKO-MexaHUYeckne CBOWCTBa Me-
CYAHO-TNMHUCTBIX U CKaNbHbIX NOPOJ, TEKTOHMYecKas KapyTaeHHOCTb Mao -
CuBa CKalbHbIX Mopoa, rAApoTH60N0NrYe0KNe YCN0BUA MECTOPOXAEHWUNA,INY-
6uHa 3aneraHns pyAHOro Tena o* NMOBEPXHOCTU, Yron nageHus,popma u
MOLHOCTL pyaHoro Tena. K TtaxkogariYaowmw «dpaktopal.. OTHOCATCA: CUC -
TemMa pa3paboTKU MeCTOPOXAeHWS, OCOOEHHOCTU O6pYyLUEHUs, NOPOA  KPOBAU
A BMosyero 60Ka, Hannume [OMOAHUTENbHbIX UCTOYHWUKOB 06BOAHEHUA Mec-
YaHO-TMWHUCTbLIX MOPOA B 30HE 06pyLleHMs, Hanuuune AOMNOAHUTENbHbIX UC -
TOYETKOB MOCTYM/JIEHNA aacyoAo-I/IWLWCTHX MOpog B 30BY 0O6pYyLUEHWUSA,CUC-
TeMbl OCY LU Al MEeCTOPOXAEHUN, BeNNUMHBLI AaBNeHWUS Ba MecyYaHO-TANUUC -
THe nopoja, Haxogslimecs B BblIpabOTaHHOM .NPOCTPAHCTBE, CO CTOPOHBI
o6pylwagnxca BMellae[wc ropL X nopoa.

MNpn paspaboTKe MOE3HOr0 WUCKOMaemMoro MOA3EMHbIM CMOCO6OM ClOTe -
MaHa ¢ 06pyLUeHVEM py/a WM BMELLALWMX Nopoj npoucxoguT nogpaboTka ne-
CYaHO-rAWLWaTHX NOPo4 WU aooTymsaekKe MocnefHUX B 30HY o6pylleHus. B
30He O0OpYyLUeHUA Heo4YaHO-TNMMHUMOTHE MOpPoAbl B OAHMX CNy4dasx pacnonara-
I0TCA Ha O06OpYLUEHHbIX CKaNbHbIX Mopofjax, B APYrMX - npuxoga B Nenoo -
POACTBEHHbIA KOHTaKT C OYUCTHBIMW TOPHbLIMW BblpaboTKamu.

O6/IOMKM CKafbHbIX NOPOJ B 30He 06pyLleHWss o6pas3yeT MOPOAHYK "no -
AYLIKY", VCKNOYalOLLY0 HEeNoCPeACTBEHHbIA KOHTAKT Mec4aHO-TAMHUCTbIX Mo-
po4 ¢ ropHbiMu BblpaboTkamu. Lloa gelicteuem cTaTUYecKoro fasfeHuns
NBCYAMO-TNOLWOTHE MOPOAbl HAaYMHAET NMPOAABANBATLCA Yepe3 MNOPOAHYH
"nogywky”. [Mecyan>-rawwictble M 06pyLlewllle cKalbHble nopodbl ob6pasy -
»T 4pe3BblHaliHO anoliHyl0 eHOTeMYy, KOTOpas MOXEeT 6biTb CPaBHUTENbHO
NPocTo onmcaHa MNpU CTaTUCTUYECKOM OCPeAHEHUWN MO MHOXECTBY 3M1e»«/ -
TOB 5ie0Ja0pPOAHOCT*. Mcnonb3oBaHMe MeToja Jiinepa No3BoAseT BMecTO
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DOCYAHO-TXMHECTHX B OSDYROUMMX CRANLEMX LODOX DACCMATINBATL HEKO-
sopuit KONTMHYYM, NpeXCTABLANEEE 00CO HOUONBWREOS HPOOTDAKOTEO,SH
noxEenHoe coxomEcft cpeXoR. Taxof DoXXOR NAeT BORMOKHOOT: B  CAMOM
ofmed RENIe NPENOTEBATH MOXAHRESM FBIXOHNA DHXMHX NOPOR B HOpROTOR
opene (OCPYWOHHHY ORAJBEHX LHODOX) KAK Upoitece (SXbTPANEE HeRBNTO~
HOROROH AEEKROOTH.

[p® yCHOEME OTCYTCTBAS HODPORHOR "HOMYWNE® B 80HO® OCDYMSHEA HEO-
Y8HO~TAHHACTHO NOPOXH OYAYT EAXONETHOS B HONOODAXCPBGRHEOM ROHTAKTS
C IOpINME BHPRGOTHAMA,X JBKKOHNO HX B 970M CXYyYAs O¥HeT ONMONBATH-
Cs BEKOHAMU IHIPABINKY HEHBLTOROROREX Armxooreff.lefopsammomsoe mo-
BONGHRS NOCHAHO-TXMHMOTHX HODQX HAK TOXA BUMIGMA NORTBEDENAGTOR Aa
GopaToOpHHMI SHCHEPHMPHYAME Ha OUDRINAX,0TOUPRENEX ¥B ocaNowHo} TO-
JWE DOPOX, BOKDHBAXAMX XONESOIYREHS MOOTOPORASHNEH, 00pasuH IMOPHEHX KO-
pox Ouam oTOCpAHM HS NSOYAHO-TIEHACTHX UODOR,PASBRTHI B PESPSEs Me-
cropoxnenntt [epsomaftioxore x mM, P, okosudyps (Kpmeopoxomuit caccefis),
Topodnaroxarororo ¥ fecuamoxoro (Ypax), CoxoXOBOKOTe (Kasaxcras).

Teze DHuranMs IpsnoraBiaeT codoff WNGAAMSHDOBANEOS ILIACTHIHOE TO-—
710, CONPOTUBAAXMOOCH NUACTHYHOR NoPOpMAPIE He PONBEO 88 OYET OROG-
TO NpexoAs TexyIenTE T, KarR B ONyUEs FUPYIO~NEACTEYHOTO TeXZR, HO
TARES ¥ 88 099T BASKOOTH, HASHBASOMO! LIACTAYECKOR BABEOGTHD e
Ypagueuve lisenopa ~ Bmurama mpm Ty——0 omicunsss nafopumnan Baskod
MBDTOBOBCKOR XRAXOCTE,a HpX Ju,ro - YOPYrO-ILERCTENHOTO TEJA.

JipMXeHNO USCYAHO-TIANWOTHX NOPON B S80He OCPFWOHHA MOZNO  Upen-
CTRBYTEH OCIGAYENRM O0paBSOM.

Cxema I(psc.I.Il,a). PHxIue mOpomH XSPARTOPASYNTOS HEskol Brax ~
HOCTHD, BMOOKEME SHAUOHEAME IDAROIDHOTC BAUDAKSENS Oxsura. B brom
Clydae OpR RXOOTATOYHOR MOEHOOTE HOpoXEO# “"HOXYWKE" NeCUAHO~TAMHEC-
THE HOPOXH HE JOCTETHYT TOPHHX BHDAOGOTOR, HOHTYDP XX NDOAREXGHNS
BaliMeT HOKOTOPO® WPOMSAYTOWHO® HONOXOHES, T.8. NPOPHMBE HO IpoEsOf-
Hy?. HOOOXOREMO yUNTMBATE, 9TO LUPORECC (SMASTDAINME DARIREBAGTCA BO
BPSMeHN, NOPTOMYy B JAanbHelmeM JpO0e FTROPRROHE® O BOSMOZHOCTE NXN
HOBOSMOXHOCTE HIPODHROB XAGTOH B HPOXGAS, KOTRA BDuMH CTPEMETOS K
GGOKONEOUHOCTE. JIBHXOHNE DMXMNX HOPOR L0 PACOMATPEBRSMOR Ciams mpo-
ROXOHRAT NpX pagpadoTe DyUEHX saxsxell Ha HOpPBOM OT MOBBPXHOOTE 8K-
CIUIyBTALMONHOM 9TaXE.

Cxema 2 (puc. I.1,0). ToMpaCATRBACMHS N6CYAHO-TNHHACTHO OTAVES-
HEA EMSDT HOOOUBUYW MOMEOCTH,YTO ONPEeAeXI6T MAMM o0seM ODACHHX DO
OpOpHBAM HOPOX B BOPOHKe OOpywoHBA., B pPaccMaTpPRBAGMOM CAYIa8 oldbem
HOCYaHO-TAMHYCTHX NOPOX NOJHOCTED DACXOAYOTCH HR SANOABEAN® HOP B
nopomuolt"uonyuke” . [fpoptl necyaHo-rIMRECTEX HOpPOA 00 3Toll Cxeme He
TPOUCXORYT . (UHNKO UPR PaNexdd YOpHUX PAdOT HA BTODOM 0T HOBOPIROC—
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TH ¥ HNRS PAOHOUOMENEMX TOPHRORTEX MORET MMSTH MECTO BACODEHNE IO~
OuToR DPYIN mecuaHO-IVIHBOTHME NOpONEMA.
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Pro. I.I.Cxoma mEMeoNHd HOCYARO-IMMMUOTHX IODOX B SOHG OCDYWOHHA:

I ~ recYaHo-IVIHNOTHO NODONH; 2 ~ NeCUSHO-INNKOTHE NOPONH, DO~

HEREES B DODONHYY “HORYHKY"; 3 — KOHTYP HPOHEKROBOHNA NGCIARO-INN-

HEOTHX IOPOX B NOPORAYD"MOAYIEY™; 4 ~ nopomHas "NOAYWKA" NERe KO-

NTYPG NPONERHORSNNA NOCUAHO-TAMHHOTHX HOPON; 5 - DyRa B MACCHBe;
6 - ropeEas BHPRCOTRA

Cxama 3 (pme. I.X, B). COOTHOWSHNG MeXEY DOOJOTEUCOKAMH NapaMe-~

TPaME 1TeCTAHO-PANHNOYHX HODOX, MOUNOGTED B NPONRETIAGMOCTER NOpomsoR
"HONYUXE" PARORO, UTO HECYAMO-FXNHMCTHE NODPOAH B NPOHACCH NRAREHAA
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JOCTHYrAKT TOPHHX BHpACOTOK. [IpH BYUX YOXOBEAX HDOBOXONAT NDODHEEH
NeCRAHO-T AMHECTHY [opoR. ONHAKO NODONHRA “HONYRER™, OGUENAR BHE (e
TOAEHUM DUXFTDAOYOHHNM GONDOTHBASEWUEM, NDONOXPARAET BHPACOTRE us
KPYIHHX XaracTpofwieoK#X HpopuBoB.Kak npapeso,upE OpOPHBRX NO pac-
omaTpusaeMoll cxeme O0%EM BHHEOOHHHX B I'ODHHS BHDAGOTKN DPHXIME N0~
pon e tpemmmaer I0O u°. IipopHBH 0O pacoMaTpHEAGMOR OXeMe NDOUCXO-
JAT npM paspaCoTRe DyXHHX sanszell Ha NepROM ¥ BTOPOM PTAXAX,SRAUR-
PENAEHO DOXE — HA NOONGNYRUNX,

Cxema 4 (pEc.I.I, T). Ipn paspadorke EemeSODYZHWX MECTOPOZIS ~
gull, JIA KOTOPHX XADaATEPHO Xpyroe Hagexde [yAaHX Sazexefl ¥ yoro#-
qHBHE BMOHANEEA HOPOXH, B IPONBCCE Fepeliyoka panse OCDYUEHERX Ho-
poll MomEOCTS ROpoXHOY "HopywmE® yMeupmAeTsn., B DOSyssTaTe BHIyOKa
DyAH HOROGPUECTHOHEO HRJ BUAYOKHHMY OTBODOTHAMS! BOOHOXONRT DABSDHE
ONACHNOOTE HopoaHok “Honyure" ¥ HEOHYRHO-TNEHECTHE NOPONH HONYYADT
HORCOPOHOTHEHNHI JOCTYN B I'OpEHe BUDRCOTRE. MeXaxmsM XnumeHyd Noo-
HBHO~-THHHEQTHY JNODOK RO DAcOMaTpURREMOll OXeme OTANIaeTof OF MNEXa-
HESMR 1O oXeMaM I, 2, 3, TAR KAK UX JNBWKOHUe NOXNUEASTOd BaKOKY
TUADABTUKY HOHHWIOHOBORON REEkooTH (DeoROITHE).Muomracy DROPHBOB IO
oToll 0XeMo OnpeNeNAWIOS DEONOTHYCOKHMM NADAMOTDEME NeoIauo-TIUNE0-
THX NODOR ® UX OBOMOM B BOPOEKe odpymeHus. Kag npasuno, oFo Kpyn-
HHG G0 KaraoTPOPUICORUS HDOPHBH ¢ BHEOGOM HBCIANO-IURHUOTHX HODOX
B ropHEe BHpacoTKA OSneMoM Goges IDOO u®,

PaooMDTPEHRHE BUMS OXeMH OTPENAnT OOHOBHHG CTOPORM muomscca (Qo-
DrupoRanus NPOPHBOB NENYaHO~-TNERWOTHE HOPOZ B TOpRHEe pHpadorrn, 8
TARKS MOKOTODHE OymeorBexEHe Farropy (MOWHOOTH NOpOREOY “HONyHRE™W
JMeHbOHHE ©6 NDW BHUYORe DYEH, DPEONOIUYOORNS NADAMOTHH Ne0UAHO-II-
HUGTHX DOpPDZ, ¥ TIYOUHA TODHSOHTA DABDRCOTHY DYAmOL sameswm), ompe-
FenAwie Maouracu IPOMBOB,

2. PACYETHME OXEMH ¥ AHABVTHYECIME SABYCHMMOCTH JIA
TIPOTHOSA ITPOFHBOB IRCUAHO-TIMIMOTHX HOPOH

B ¢usauscxofi noCTaHOBKS 28JR%A NPOTHOBA NPOPHBOB CBOSATOH E O«
DexenexEd HPOGTPRHCTBEHHOTO NOAORSHEN PRyOnit NPOHUKHOBEHWS REONA-
HO~PHMRRGTHX NOPOJ B SOHY OGPYWOHES B XNOo# BSANANEME MOMONT BpEME-
HE, & TAK®e MEHEMaNpsOfl MOWHOOTH OSPYWSHIHX CHSXBHHX ROPOX,NpE HA-
nE9EY KOrOpoll meovaHO-YrAUHACTHE HOPORH Re KNCTHIEYT POPMME BUDpACGO-
TOK @ OYHQTHOTO OpoorpaioTea. lpudnewenno SANAYA MOXST pacCMarpR-
BATBCA KAR OLHOMODHAA,T.e@, [8CUAHO-TNAHUCTHG DODONN ABERYTCH PONB~
Ko BHY3,.PacueTHHe OXeMH O YYeTOM ERUANHHHX N IPARMYHHE yCX0su@ A
peueHuUA 91RX 38)a4 npeycraBmesy B vady. 2.1,

?



Tadmma 2.1

I
ol PACUeTHAS crewa  [ToaMume B e ewMeuske
T I k) g ¥
POY:pes”
sconst
{ w=9" Her
p.H=0
J[POH=PMH
Al =const
w<9° | Her
b4
pEt)=0
| ey
X
@d)=R Py aan RO
TARHUCTHIX
1OP0A B J0HE]
et
] w=90° WO MESE x|
HWAWN;:HQ:R
) PEL=0 WAKITES HA
BEAHUHKY,
[amana -




e raeSse =01 21

co <90°
U)y*o
pcaa-pa+
0) *5
PCER)*0
r— ROCDFh-

TO >+

Tonbko WeH

N13peat np«
gmaﬁ'lma

oracHsIMm M
npopbiBam
LLUXARO-T A"
HUCTBLIMW MO~
pogAmn,a
PACTIONOXBH-

HbIO LLILLIE
CCAOCMHB»
BAOT P
Joon-
T W nacnei

M no
MPOPLBAM

To X®



Mcnonb3oBaHue peonoruvyveckori mogenu LlsesoBa-BuHrama u Teopun gwm-
NbTpauun HeHbIOTOHOBCKOM >KMAKOCTM MO03BO/ISeT omucaTb MPOLEecc [ABUXe-
HUSA aBCYAHO-T/ITHUCTOM Maccbl YepeB OOPYLLEHHblE CKasibHble MOpPoAbl CUC-
TEMOM M3 4eTbipex ypaBHeHUA [6]

1. TepmoAnHammyecKoe ypaBHeHWe

9 T const Q.1
roe  jj - NAOTHOCTb MeoYaHO-T/IMHKCTbIX nopod, Kr/m3.
2. Peonornyeckoe ypaBHeHWe COOTOSIHUA

+<fAna ¥
. .
rae 'C 1 - nHTOHCUWOOTL KacaTenbHbix HanpsxeHuii, Ma; JUM - nna-
cTuueckas BA3KOCTb, [la*o, ”~ - LWTEMCMBHOOTb CKOPOCTU casura

(j.“3vz/chc - npu gswxeHun Baonb ocu Z B wwokocts 1Z), o"l.
3« OBOOLLUEHHbIA Ha cnyvan ABMXKeHUS OGUHramoBCKOro MnacTUKa 3akKoH

Hapcu (|b.1l'| en<6o0
-7 >Po
(2.3)

(3Hak "+" 6epeTca npu Ahzg, 3Hak
raoe V2, - CKOpOCTB (hunbTpauuwn B HanpaeneHun oos, m/c; P - rea-
pocTaTnyeokoe pasneHue, Ma; C - Ko3(hULMEHT MNPOHULAEMOCTN 06pYy
LLIEHHbIX OBa/IbHbIX aoponl M*; J50 - Haya/bHbIi roagneHT cpaBura,oa -
pepensieTca cnegytoLlleli 3aBUCUMOCTbIO:

jv ' (2'4)

r K - paguyc» MpefcTaBNAlOWMA OTHOLLEHWE 06beMa  GUHIEMOBOKO
ro nnacTuka K CMOYEHHOUW MOBEPXHOCTU, M.
4. YpaBHeHMe HepaspbIBHOCTU

paHWYHbIe YCNOBMA B TOUYKe (DPOHTA MPOABMXKEHUA MeCHaHO-MMNHUCTLIX
nopoj B MopofHOli "mogyLuke" onucbiBaloTCA ypaBHEHHOM
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YpaBHeHunss (2.1) - (2.6) COBMECTHO C YPaBHEHMAMW, OTOOPAKAIOLLMMN
rpaHUYHbIe YCMOBUS AN pacyeTHbIX CXeM, MpuBeAeHHbIX B Tab6n. 2.1,06-
pasyeT MO/MHYI CUCTEMY YpPaBHEHWI HeycTaHOBMBLUelCS unbTpauumn neova
HO-F/ILWLLCTLUC MOPoJ Yepe3 CKa/bHble O6pYLUEHHbIe MOpPOoAbI.

PewleHve ypaBHeHWI A (2.1)-(2.6) COBMECTHO C Haya/lbHbIMU U TPaHUY-
HbIMM YCMIOBUSAMMW ANA MPUBEAEHHbIX PacyeTHbIX CXEM MO3BOAW/IO  MONY4YUTb
3aBUCMMOCTM ANA NPOrHO3a MpPOPbIBOB MECYaHO-TIMHUCTbLIX MOPOA B TOPHble
BblpaboTkn (Ttabn, 2.2).

3afaya NpPOrHo3MpoBaHUS peluaeTca rpadpo-aHaIMTUYECKMM MeTOAO0M,ANS
Yyero CTpoOAT rpaduk B KoopgauHatax F O0~1T , Ha koTopom napannensHo

ocm  F NPoOBOANTCA JIMHUS b= b M [0 nepecevyeHUs C KPUBOWA
i(F j . 3aBmcumocTb Z(FQ nmeeT (PU3NYECKUIA CMbICT B UHTeP -
Basie U3MeHeHus ot 0 go Cwm

Lipy OoTCYTCTBMM B 30HE O0OPYLUEHWS MOPOAHOM "MOoAyLUKM" OBUXEHWE Te-
CYAHO-TIMHUCTBIX MOPOJ B Heil MOAUYMHSETCH 3aKOHaM FMAPaBINKN  BA3KO-
NNacTUYHOM Xuakoctn. lMNpeacTaBuB 30HY O6PYLLEHVS M TOPHble BbIPAGOTKM
B BUAe TPY6 C UWANHAPUYECKMM CEYEeHWEM, MOXHO onpefennTb MakKcuMasb-
HOe paccTosiHWe MPOABVIKEHUS MecHaHO-rMHMOTOM Macca Mo ropHbIM Bbipa-
60TkaM no chopmyne

t - A (2.7)
rf,
roe O P - pgasneHue Ha necyaHo-rAMHMOTbIE NOPOAA B BOHE OGPYLLEHNS,
Has Z —paguyc ropHon BbipaboTkn, M; TN - npeaenbHOe HanpskeHue

casura, [Ma.
BennunHa mameHeHUs faBneHUs B 30He 06PYyLUEHWS, onpegensieTca U3
ypaBHeHUs

s : (2.8)

4BV - 06beM NecyaHo-rMHUCTLIX Nopod, B 30He 06pylieHvd,M3; $£ -
nnowags ropHoOW BbIPABOTKW, M2; S - niowags 30HbI OGPYLUEKUR, M2 |
J) - MNOTHOCTb MEOYaHO-TAMHUCTHX nopog, Kr/m3; ft - yckopeHue
csobogHOro nageHwmsa, m/c2.
MoacTtaBuB ypaBHeHne (2.8) B (2.7) u npeob6bpasoBaB ero, nony4mm
BbIP)KEHME A1 MaKCUMMasbHOTO pPacCcTOSAHWUA MNPOABWKEHUA MecYaHO-TIMHUC-
TbIX NMOPOA MO FOPHOW BbIpaboTKe

I p
2.8
n L

roe P - pasneHve Ha neeuaBo-rAuWIOTLIB Mopoabl B 30He 06pyBeluaH, Lla;



Tadmana 2.2

Liowgp | Ompenememds | (ipamencume | Pacvervmne Qopwya
Pa0UA~| MAXOMMAUIHHOR | UoBPREMSPRMX | it movywemms Epe- | LPWMS-
™ol | yGmM mpo- | hapEMGTPOR | MMM  IpONBENemEA | TorR
RSB RML B CJeSDABMSDHHY DA~
:M,H pawarpax
cht war T
F mn g - *ﬁ( 'ﬁM )_q
| ey | T e
R
LBty reft Ly sinw
. A inaf B ptt))
- o «P% 4 WAt w M{Quﬁ Her
| C"~E* " 3w
CP.t . 7 Mpus
Faﬂ W ,,_..{’_LLM_ - lucaobuy
) &bfm? :ﬁ:*{, 2}\ *u, E'Dn'{; &2 ’EM" > »&/i;-.u
Bt I A SR il
Py P 5
F‘ C '2 fp P/ éL”UI
ol B P ot [ER O He
R 0 7
B e o I
 COrRY _ e
Py ? Pl 2( 4 ) ALY
el PR e m P
' LZ.,% ' ar."r’;‘ (Jcp ot
iyl
5 . R&&@Lﬁl E‘((ni’ sinw ) [ e
i ,fo sinw-l /|
] L Her

12



R - paguyc 30Hbl 0b6pyLlleHnd, u.

'TafyyoHHce ypaBHeHMe (2.9) MOXeT ObITb MCMONb30BAHO ANA onpege-
NIeHNA WKCWaJlbHOro 3arno/iIHeHUA Mecyaao-rAWnCTroeT nocsiamu  ropHbIX
K'pa6b0TOK B C/yyae OTCYTCTBUS TToJlognoli "mofylwKn" Hapg OYMUCTHLIMU BH-
paboTKamk.

3. OlMPPpallll PACYETHbIX MAPAMETPOB

QbW MOXQHEWM [oHDBIM gnsa pelleHus 3afaqy nNporHosa MpopbIBOB
MECHAHO-T/MHUACTBIX nopoa B ropHbie BbipaGoTKe, SBAAKTCS UX peajoTavee-
K80 MapameTpbl ( npeAenbHoe HanpsbkeHHo caBura T f, 8 nnacTuyeckas
BA3KOCTb JUIM ), a Takxe nopucrtocTb n , CPefHU paamnyc Ka-

Hanos Zvnponnuaemocts G I'I(pO,CI]-lOVI "mogyBUU” HaL ouncTHEIMY
BblpaboTKamu.

N3 Bcex CcyBfecTBysiaAnc sipMoopoB, MO3BEWBAMX OMNpefendaTb poLwTOra-
yecroTe MapameTpbl LIafo-roracTaykbiX XXUAKOCTel, Hanbonee MOAXOAALLMMU
ABNSAOTCSA POTALMOHHble BMCKO3MMETPbl. B 4YacCTHOCTW XOPOLUO 3apeKoMmcano-
Ban cebs B MNOAOOHbLIX uccnefgoBaHUAx BuckosumeTp PB-O3 [4] .9ToT npwu-
60p Mo3BONSIET MPOU3BOAUTL U3MEPEHUA BA3KOCTU MHECKOAUYCB3PCHHX Mec-
YaHO-TMUHUCTBIX ! )pos B npegenax or 5 po 10G Ma*c m npefencHOro
HanpsxeHus casura ot 5 go .[JO1 nma, OpHako ANSA MecYaHO-TAWHWUCTbIX MNO-
poA, BAAKHOCTb KOTOPbIX HMXKe BAAXHOCTU WX Ha rpaHWULe TeKy4yecTu,eToT
Avana3oH W3MepeHWI HepocTaTouvyeH. [na aTux ueneidi MoxeT ObITb MCMONB-
30Bas ANOCKO-Karowrapumii KuekoaHMmeTp KoscTpyTaga W U, BepTUS
rpaHuMLa M3MepeHUs BA3KOCTW W MPOAESbHOr0 HanpshkeHus cAaBura y KoTo-
pOro 3Ha4YMTeNbHO Barao.

Ons onpefeneHnsa xapakTepa 3aBUCMMOCTU PeONOTMYECKUX MapaMeTpoB
OT BNAXKHOCTM MecYasao-rAMHUOTLIX MOPOA Kaxgjas  NUToNormyeckass pas-
HOCTb [O/KHA UCMbITbIBATLCA MPU 4 -5 3HAYEHUAX BNAXHOCTU sia npubope
PB-Q kK 3 - 4 3s5a40nuAx BAaXHOCTU Ha MNOCKO-KanuaBaApsAOM BUCKO3BMOT-
pP3. bpKyem AN KaX[OW BMaXHOCTW Heob6XoAMMO MPOBECTU TaKoe Konm4ec-
TBO OnpefeneHnNii peosiormyecknx napameTpoB, KOTOpoe YAO0B/IeTBOPSANO o4
Tpeb6oBaHUSAM fasabuUennan ctatuctuyeckom obpabotkm ( T wun3Hee 30 onbl-
TOB ).

VorbiaHs [O/DKEH HATAVBATECA na aAEAKO-Haar/1aApBLL  BAOKOAUVETB
C 00pa3LaAM/A HEHBPYLLEHHON CTPYKTYPA K MO ECTECTBEHHEN  BIAXKHEET».
3areM 06pasgHbl U3 QOHOM JIATONOMAYECKO Pa3HOCT  HEOOXQIMMIO  pacTe-
PETL A0 O4eHb FyCTOI7I MaCTbl, MOCME YEro yBeKHATL Ak LLDKOYWIKBETB
Mpe KOVHATHOA TemnepaType 10 HeOOXOMMMOIA BI@dKHOCTU. Ee BCex Osty«B-
SIX 7105 NQMyHeHVst QOHOPOHOM Macckl ¢ paBHoMeRsHA PLLAAO(MUMIK ke-
[l TUETEBHO NOPEVHTaVHYB  MECHAHO-T-TOMICTY>» 1opoay $1000XONVBBO ha
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fopnasaTb OKOMIO CYTOK B 3KCMKaTope. HenocpeAcTBEHHO nepes Hamepe-
HHell peosiormyeckMx napaMeTpoB MecyaHo-rAMHUCTas Mopoga MnepemeLInBa-
eTCs ele pas W rnocse 3TOro MOMEWAeTcs B BUCKO3UMETP.

Peonornyeckue napameTpbl paccUMTLIBAIOTCA MO CAEAYHOWYM  3aBUCUMOC-
TAM:

a) Npy KCMbITaHWM MecYaHO-FIMHUCTLIX MOpoA Ha npubope PB-8

t-K,(P-P,) <3n)
JU-K Pjj'* m = (3.2)

6) Npy MCMbITaHUW [LEeCcHaHO-TIMHUOTUX MOPOS Ha LUOKO-KaMnHAAAPT oM
BUCKO3UMETpE

(3.3)
b H

h./Cn h'cn b &
5Q¢C Q S#Q (3.4)

B dopmynax (3/1) - (3-4) NpuHATbI cnepytowpe 0603HaYEHUS:

JU - koatbpuLMEHT AMHaMUYeckoil BA3kocTu, Ma*o; X - HanpskeHue
casura, Ma; Z n - npegenbHoe HanpsbkeHuve ogsura, Ma; JU XU+ ko-
3athpULMEHT fMHaMUYecKolr (nMnacTuyeckol) BA3KOCTU; K - KOHCTaHTa opu-
6opa PB-8 gna BA3KOCTU; - KOHCTaHTa npubopa PB-8 pans
npeAenbHOro HanpsbkeHus cpasura; PO - co6CTBeHHOe TpeHWe MOAUMLLILL-
KOB npubopa PB-6r Ma; P - rpys,Bpawawnii umnmuap npmoopa PB~8,Ua;

M ~ ymcno o060poOTOB UMAMHAPA B CeKYyHAY; Q -eAMHUYHbLIN 0OBLEMHbLIA pac-

X0f, nopoAdbl Yepes MAOCKMIA Kanwunnsap, m2/c; {, - 4nvHa nnockoro ka-
nunnspa, w; I H - rny6uHa nNpoaBuKeHWs MecuyaHo-rMUHUCTLIX MOPOA B
NJOCKNIA Kanuansp, ypaBHOBeLLUEeHHas AaBieHUEM M; PX - paBspe-

HVe Ha MecyaHo-TMMHUCTYI0O NopoAay B MNOCKO-KanWANSPHOM  BUCKO3MMETpPY
Ma.

B pe3ynbTaTe MNpPOBefAeHHbIX 3KCMNEPUMEHTOB CTPOATCA rpacdvku 3aBUCU-
MOCTU: MNpPefenbHOro HanpsXkeHUs cABmra W nNAacTUYecKolW BA3KOCTM  OT
BnaxHootn ( " ~W )» HanpskeHus cAsBura OT BA3KOCTU
n ckopoctm cgsura ( ti~N wun 't—ju). MocTpoeHne rpadmkos % - N ]
X —-JU nossonseT onpefennTb 3HauyeHWs NpefenbHOro HanpsKeHUs CABU-
ra v naacTuyeckoil BA3KOCTWU, a rpacunkos n JU W  Hago -
raet Mpu pelleHnMn 3afayvy MpPoOrHos3a MNPOABMKEHUS MECYaHO-TIMHUCTBIX Lo~
pos B BLle 06pyLUEHMS.
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J1cpnCTOOTb 06pPYLLIEHHBIX CKaNbHbIX MOPOJA, Craralowmx MOPoAHYHo “noay-
LUKY", MOXHO OMnpefennTb Yepe3 KO3PAMLMEHT paspbIX/IEHUA TOPHLIX MOPOA
Ko m YuutbiBas, 4TO

(3.5)
roe VJj - obbem 0OpylWeHHbIX CKalbHbiX nMopog, M8; V e - 06bem cKanb-
fax nopog Ao obpyweHus, M3, MOXHO 3anucaTtb

n.ifcttL.Kp-i. (3.6)

[Hs HaCbILLEHHOrO MOTOKA BS3KO-MAa0TUYHOWM KUAKOCTU B MOPUCTON cpe-
fie, Mo aHanorMmM ¢ rmapasnMyeckuM paauyce» noToka B Tpy6ax, BBOAUT-
cA MOHATUE 3(PEKTUBHOIO pajuyca, NPeACTaBNsIoWero Cco6oi  OTHOLLeHMe
o6bema asiBKO-MIacTUYBOM XXMAKOCTM S cMOYeHHOI mosepxHocTn  f 1]

(3.7)

rae M - ygenbHas MOBEPXHOCTb OGMIOMKOB CKaslbHbIX MOPOA,
yAenbHas NMoBepXHOCTb 06/I0MKOB OBasibHbIX MOPOS MaxeT GbiTb Oonpege-
NeHa Mo 3aBUCMMOCTM

M b (3.8)
roe 3, - rapmMoHun4yeckoe cpeaHeB3BelLLleHHOe 3HadeHMe AnameTpa o6no-
MKOB CKa/lbHbIX nopoga. 3 MOXHO HaWTh n3 3apaXkeHuns

j, L
Ui (3.9)
raoe - 0b6bemMHas A0NA CKa/lbHbIX 06/10MKOB pasmepom d B no-
pogHOli rmo A4y w Ked ™ - gvaMeTp CKasbHbIX MOPCK i -ro  pasMepa

B MOPOXHOW "nofyLuke”, H.
MopoTaansasa ypasHeHusa (3.8) u (3.9) B (3.7), MNOdy4MM BaBSOBMOOTb
ANS onpefdeneHns CpPeAHEro paguvyca B MOPoAHON “"moayLuka’

v 1 gf JLC ' (3n0)

KoaduuymeHT GuabTpauun o6pyweHHbIX oMna nopok  onpejenaerte*
Ha MOJepHM3MpOBaHHOM Npubope Tuma,B KOTOPOM AMaMeTp LUAMHAP» Babu -
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paercd MS DacYeTs, 97008 oM Oun we meHee 4eM B 5-I0 pas Goanuwe cpe-
IHErO KEaMeTpa OGNOMKOB OOpywesHOfl cravbHOM mopomd. (rdop mpod A
onpegeleHus xobifMIEerTa QLILTPAIMK IPOMSBOSHTCH LOCHS BHIOYCKA Py-
JH H8 XydYeX HA YUAOTKe FOPHHX pador, Ha KOTOPOM NDeRNONArawrcs Ipo-
PHEH NEOUSHO-PANHACTHX INOPOK. B OCTAIEHOM MOTOMMKA CUPONEJOHHS HO-
sffunmenra quibrpaipy ocrasrcs crasgaptot [ 9] o Heodxommmo Sr-
MOTHTH, UTO B PACYETHHO BABMCHMOCTY JJIA IPOTHOSS HDOPHBOB BXOILT
xodfuuenT DPOHHIAGMOCTE, NOBTOMY ROIYHuHHHE B DPESyABTATS JAGUDa~-
TOPHHX 9RCHepPMMOHTOR RoS(lnogieNTH PAABLTPALME HEBCOXOIMNMO REDPECYRTH-
BATH B COOTBETCTBYH C SABRCHMOOTHH

C= ’ (3.11)
£°9

me O - xosjEuUesT POHAIRGMOCTH, W K - xoodfetuenr Emis-
spamex, M/C.

4. PEKOMPHEAIDM [0 NPEROTEPAUEHHIC [POFHBOB
NECYAHO-TIMHMCTLX  DOPQN

He0oOZOEMOOTD HPOBORCHMA MOPONPUATHH, HAUDABNGHRHX Ha HPERCTH -~
paueHse NPOPHBOR NECYARO-IVHHMCTHY NOPON B TOpHHe BHpaloTHY, one -
HABRETCR O PESYNLTATEM NPOTHOSEPOBAHUA STOI0 TOPHO-TEONOTHYECKOro
GBNSEMA NS KOHKDETHOT'O MEOTOPORIGHEA, HAXONANEIOCS HA ONDEleIeH -
Hoff cranEM OOBOGHNI. (NEHKY BOSMOZEOCTY UDODHBOB HOOUXONEMO IpOH3-
DONMTH W@ R CTEMBM NPOOKTUDOBAHEA, VLI Y6ero B Daspese MeOTODOR -
FeHyig HysHO BHABETL HAwGONee ONACHHe N0 UPOPHBEM NHBCYAHO~TUIMHHCTHS
HODONH, K EOTODHM OFBOCHTCA OCBONHOEHNS JASTKOUONBUEHHS (IIMBYHHMG)
ANTOZOIMIGOKNS PASHOOTH, HOUANSKNME B NPOTHOSEPYSMHE KOHTYD DUSBU-
THA BOHH oO0pymeuus. BaTeM HOOSKORMMO ONPOREVETH POONOTHYECHKHNS Ia-
PAMOTDH $TMX JETOROrNYeORMX pasHoorell ¥, BHOpAR OBHY XS DPACUSTHHX
XM, XEAPERTEDRYD JXA HCOUAXYeMOrO MEeCTODORNOHHMA, DPACCUUTATH To
NPHBONOHHEINM SABHCEMOCTAM IAYOMHY BOSMOXHOIO HPONBMROHNA NECYAHC~
TEHHOTHX HOPOX B SOMY OGpymeHuS.

B rox¢ chyvae, 6 O PeSyApTATAM HDOYHOBA OKARSTCH, YTO DHIPA—
00TRA MBOTODONREHMA OyA6T CONPOBOERATHCA IPOPHBAMA NG0YARO~TIGIHEC~
THY HOPOX, HOOGXOHRMO HAMOTHTH MODONDHATHA N0 KX HPENOTEDEHOHMN.
Cnooodd GOphCH © NPOPHBAME NIECHAHO-TIMHECTHX HODOX NPEBGNOIM B
radx. 4.1.

Pa3padorxa RENCSOPYMHEHX MOCTOPORAGHMEA CHCTOMAME C HOJKGDIHNKEM
SUPAGOTAENOTO HPOCYPAHCTBA ABAAOTOA ndBOON66 HAKONHEM MOTOROM GOph-

b1 ]



Tabnuua 4.1

Perynupyemblii  hakTop Peanusyembiii  cnoco6
dopmMrpoBaHMe 30HbI 06pyLleHns | Pa3paboTka MeCTOPOXAeHWIH cucTema-
MU C nojjdepXaHviem BbipaboTaHHOroO
npocTpaHcTBa.

2. PaspaboTka MecTOpOXAeHUA KOMOUHU-
pPOBaHHbLIMK CUCTEMaMM

CoBpaHve Haf OYUCTHbIMU Bbl- I.  TMopnepxaHvie MOpoaHOM “"MoayLuKun”
paboTKamu MOPOAHOM “mofyLu- pacuyeTHOl MoOLHOCTUN
Kun"

MpepoTBpalleHne AononHUTeNb- 1.  OcylleHue Lwarmnrax nonei.
HOFO YBN@KHEHWSI MecyaHo- 2. Tnapos3aBlITa 30HbI OGPYLUEHUS
FIVHUCTLIX MOPOS,

YpaneHve necyaHo-rMMHUCTBIX 1. C npvMeHeHWeM 3KCKaBauuu .
nopoj, vB BOPOHOK 06pyweHns 2. C NpuvMeHeHVeM HarpaefieHHOro B3pbl-
Ba.
3* C nepenyckom B pa3rpys3oyHble Kame-

pa

YpaneHue necyaHo-rAMHUCTBIX  |*  TMonHoe yganeHue onacHbIX Mo Mpopbi-
nopoA Y3 npearnonaraeMoro BaM nopog.

KOHTYypa 30Hbl 06pYyLLEHMS 2.  YacTnuyHoe ypfaneHue OnacHbIX Mo Mpo-

pbiBaM Mopog,

M3MeHeHWe peonormyeckmx na- I*  3acbiNka 30Hbl 0OPYLUEHWS CKaslbHbIMU
pameTpoB nopogamu

Gbl C MpopbiBAMW MEeCYaHO-T/MKKUCTbIX MOpPoJ B roplue WpaboTKXK, HO B TO
e BpeMs 3TO W HambGosiee [OPOrocTosLLMIA MeToZd, MO3TOMY ero  npuMeHe-
HWe [O/MKHO O6GOCHOBBLIBATLCS B KaXKAOM Cllydae  TeXHIOCO-3KOHOMXYOCKUMM
pacyeTamu.

pa3paboTka MecTOpOXAeHUA Komb6siandoBaHHLLIA CUCTEMamu OKa3blBaeTcs
3hcheKTMBHONM, KOrja onacHble MO MpopbiBam MecyaHo-rIMHUCTYe nopoga Mo
M/olgan nepekpbIBatoT TONbKO 4YacTb LWIAXTHOTO Mnons. B aTom cnyvae Ka
yyacTKe, OMacHOM Mo Mpopbisam, pyja paspabaTbiBatloTcad CUCTeMamn ~ Moj-
flep>kaHveM BblpaboTaHHOIO MPOCTPAaHCTBa, a Ha OCTaflbHbIX yyacTka CU-
cTeMamu C 06pyLLeHMeM pyfa W BMELLAIOLLKX Mopof. PaccmaTpusaemblii crnoco6
MMeeT  CyLLeCTBeHHble HejocTaTKW, OCHOBHbIM! M3 KOTOPbIX SBNSOTCA



yBenmMyeHne ce6ecTOMMOCTU A0OLITOA pyAbl U YCOXKHEHWEe TeXHONorMn [o-
6bl4HbIX paboT.

Mopnep>xaHre NOPOAHONM "Nofylwikn" pacyeTHOM MOLLHOCTM SiBNseTcA AOcC-
TaTOYHO 3PPeKTUBHLIM CMOCO6OM MpeAoTBPALLEHNS MPOPbLIBOB MECYHaHO-rAn -
HWOTLIX nopoyg. [lopoAHas "nogywika' co3faeTcsa 3a CYeT MPUHYAUTENIbHOTro
06pyLLEHNST BMELLAOLWLMX MOpoA BuUcsivero 6oka. PaccmaTpuBaemblii cnoco6
akonowyeH. K cyliecTBeHHbIM HegocTaTKaM ero peanusauumu cnepyet oT -
HecTuU OTCYTCTBME HaAeXHOro mMeTofa KOHTPO/S MOLLHOCTM MOPOAHOM “mo -
OYWKN" Haf OYUCTHbIM MPOCTPAHCTBOM.

OcylLleHMe LWaxTHbIX MOMieli MOXET CyLLeCTBEHHO YMEHbLUMTb WA MOJIHoe -
TblO UCKMKOYNUTb [LOMOMIHUTENbHOE YBN@XHEHMe MecyaHo-FNNHUCTbIX Nopof B
30He o06pyweHns. OcylleHne, Kak crnoco6 60pbbbl ¢ NpopbiBamu,He SABAAET-
CA pajuKanbHbIM, TaK KakK OHO yMeHblUaeT WX MacwTabbl, HO He MeKATaaBT
nonHocTbio. Kak mpaBwmno, 3TOT Cnooob6 NMpuMeHseTcs B KavecTBe BCMOMO-
ratefibHOro B KOMIMJIeKCe C APYTUMU.

FBApO3aLLHTa 30HbI 0OPYLUEHWNA CyLLeCTBEHHO YMeHbLUaeT MocTyrnjaeHue no*
BEPXHOCTHbLIX BOJ B 30HY OOpYLUEHMS, TMO3TOMY 3TO MeponpuaTue, Kak
BCNOMOraTefibHOe, MPOBOAWUTCA B KOMIJEKCe C ApYrMMm crnocobamm npe-
[OTBpaLeHNA MPOpPbLIBOB MECHAHO-TIMHUCTbLIX MOPOA,.

YpaneHve onacHbIX MO MNPOpbiBaM MOPOS M3 BOPOHOK 0OpYyLUEHMS CMOoCo -
6all 3KCKaBaLMPi LW HanpaBfeHHOro B3pbiBa MPUMEHAETCA Ha  YrOfbHbIX

MeCcTOpOXAeHMAX. BO3MOXHOCTM MCMOMb30BAHMA MX Ha PYAHbIX MeCTOpOXAe-
HUSAX BecbMa MNpob6semMaTuyHbl Kak no obecneyveHUto 6e3onacHbIX YCNoBuii pe-
anmsauunm, Tak U W TeXHONOTMW BbIMOMHEHWS.

YpaneHne neovaHo-rAMHUATLIX MOPOJ B pasrpy3oyHble Kamepbl COCTOMUT
B cnegytolleM. Kamepbl nMpoxoAsT B nopojax fnexadvero 6oka. B kposne ka-
Mepbl OCTaB/fisieTCA Lenuk, pasgensiowmii ee M BbipaboTaHHOE MPOCTPaHCTBO,
3arnonHeHHOe OMacHbIMM MO NPOPbLIBY nopofamu. [anee Mpou3BOAUTCS pas-
pyLleHVe uenmMkKa v nepenyck MecyaHo-rAWLWoTbiX NOpPos B pasrpys3oyHyto
Kamepy, YcmaTpuBaeMblli CMOCO6 elle He MpoLlen MPOLULLIEHHbIX WCAbITa-
HUNA.

MonHoe wmwm yacTuyHoe yaaneHne nec4HaHOHMLUHWOTbIX mopog W3 npea-
nonaraeMmoro KOHTypa 30Hbl 00OpylLleHWs ABASeTCA  pagbMcagbHbIM CrOCO60M
npefoTBpaLLEHNs 10C NPOpPbLIBOB B roplle BbaboTkn. OpHako 3TOT C€nooob
nmeeT HefaoOCTaTKW, a ero MpuUMeHeHVe - OmnpejeneHHble orpaHnyeHus. Cro-
co6 [O/KeH peann3oBbiBaTbCA [0 Hadana paspaboTKM MecTopoXaeHUs. Pe-
annsaumusa crnocoba conpspkeHa ¢ 6onblUMMM 3aTpaTamMu, TakK KakK To4yHoe
NPOrHO3MpoOBaHNWe MPOCTPaHCTBEHHOrO MOJIOKEHNS BOPOHOK O06PYLUEHMS HO-
BO3MOXHO, MBeyaio-rnaHMoTble NMopoda NPUXoAMTCS yAanaTb € 6OMbLUMX
nnowlagein*

B pe3ynbTaTte nepemelnBaHMA CKaJlbHbIX WM NecYaHO-TMMHWUCTbIX Mopoa B
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30HEe O00pYLUEHUS YMEHbLUAETCA OMacHOCTb BO3HWUKHOBEHUSA Npox.nBoB,OAHA -
KO B MepBblii Mepuof, Korga cKasibHble 06/I0MOYHbIE MOPOAbl pacnonarakTcs
HrL recyaHo-r IMHNOTbIMW, 3HAYUTENbHO YBEeNM4YMBAETCA [aBfeHMe Ha noc-
negHVe, 4YTO MPUBOAUT K YBE/IMYEHUHD OMAacHOCTU BO3HUKHOBEHUSA MPOPLIBOB*
Bcneacteme pasHoHanpaBfeHHOro AericTBuMsA onooo6a BecbMa 3aTPYAHWUTENb-
HOW ABNSieTCA OMeHKa €ero pesynbTUPYHOLWEr0 BAUSHUSA, 4TO OrpaHuymBaeT
ero npuvmeHeHne* Cnoco6 BaobLUKH 60HbL OOPYLUEHWA  CKa/lbHbIMW  MOpojamun
MOXEeT OblTb PEKOMEHAOBAH KaK MPOUIAKTUYEOKNI, T.e* HanpaBfeHHbI Ha
npefoTBpaLleHe MpopbIBOB. [ TeX MeCTOPOXAEHWW, Ha KOTOPbIX MPOpPbIBbI
npou3oLWNn, ero peanusaums WM Helenecoo6pasHa, WIM €ro MOXHO BOMCH-
Ab30B3Tb TOJIbKO B KOMIJIEKCE C APYTMMW Mepamu Mo MNpefOTBPALLEHUD MpPO-
PbIBOB MECYAHO-TIMHUCTbIX MOPOA.

B nocnegHee BpeMs Ma MpopbiBbl MecYaHO-FIMHUOTLIX MOPOA B TFOPHble
BbIPaGOTKM Hanbosbllee BAUSIHME CTasM OKasblBaTb TEXHOTeHHble  hakTopbl,
TakuMe KaK 3a0bIMKB BOPOHOK OOPYLUEHUSI MecYaHO-TAMHUCTBIM MaTepunanos,
pasMellleHne B npefenax pasBUTUA 06nacTU CABMXKEHUS TOPHOro MacouBa
0TBa/0OB, COAEPXALUMX MecyYaHO-TAMHWUOTLI MaTepuan, 30/100TBasoB, XBOC-
TOoXpakawpg wu a TakxXe nogpaboTka 06/1acTbi0 CABMXKEHUSA MOL3EMHBbIX
M Has3eMHbIX KOMMYHWKaLUW, MO KOTOPbIM LMPKYNUpyeT Bopda*

B CBA3M O M3M0XKEHHbIM, MPOEKTHbIE PELUeHUA MO  pasMeLLeHU0 0TBasioB
NycTbiX MOpoA, a raka® MNo COOPYXEHWUIO W 3KcAayaTaguH  XBOCT OXpa HHAMLL
a ApYrux BOAHbIX 06BHEKTOB B pasBMBaloLLelica 061acTu CABMXEHUS TOPHOTO
MaccumBa A0/MKHbI COAepXaTb OUEHKY BAUAHUS UX Ha (POPMUPOBaHME  MPOPbI-
BOB MECNJIHO-TIMHMOTHX MOPOA B ropue BblipaboTKu*

BbiGop TOro wnn uMHoOro croco6a 6opbObl C MpPOPbIBAMM MecyYaHO-TINHUC-
TbIX MOPOA B TFOpPHble BblpaboTkM WUT HC KOMMJeKca OCyLLecTBASeTCS B 3a-
BMCMMOCTU OT KOHKPETHbIX YCNOBUA W cTaguii paspa6oTku XenesopyaHbIx
MECTOPOXAEHWUIA, a TakXe 0 YUYeTOM 3KOHOMMYECKOlM Lenecoo6pasHoOCTU npu
MeHeHusi BblIbBpaHHOro cnocoba.

5. LW Ne Ne MPOrHO3A. MPOPHHLLI

Upurep | >Cesepo-TecryaHckoe MecTOpOXAeHMWe /I reonormyeckom crpoe-
HUM CeBepo-1le 04aHOKOrO LICTOPOXAEAUSA MNPUbIOLLIOT yyacTue naneos3omnc-
Kne B Me3030MCKMe Mnopofda KpucTannmyeckoro dyHaameHTa W KalHO30lio-
Kne MnecyaHo-TIMHUCTbIE OT/NIOXKEeHasN 0cafo4yHOro 4exsa. >XenesHole  pyfabl
npuypoYyeHbl K MopojaM KpucTtanaumyeckoro dyHiameHTa. BmeHstowme nopopja
M pyfbl A4eNATCS Ha YyCToiuuMBble (MarbleTUTOLLE pyfbl ,,MpaMopr3oBasiHbie U3
BECTHSIKWN),CpefHEN YCTOMYNBCOTU(NOPDUPUTHHTY G, CKapHUpoBasiwe pypaa)
N HeyoTOMUYMLIE(GMOPUTH,CKAPHbI M Tydsl B 30HaX JAaBWWTU3HAX Hapylwe-
Huit) . FnybuHa 3aneraHmsa >efesHbIX Py OT noBepxHocTu 6Gonee 200 M.
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KaliHo30lickne mecyaHO-TMMHUCTble 06pasoBaHHa MpeAcTaB/eHbl anatoLl-
aNbHCHAEMOBUANBHUBIN OTNIOXKEHUAMU - CYT/IMHKAMW O BK/IIOYEHUAMU LLEBHSA ©
neckamu. MoLWHOCTb 3TUX OTNOXEHWIA nameHsietcs ot 1,0 - 2,0 pgo 20 -
25 n. 3aneraloT annloBUaNbHO-AeNtOBUANIbHbIE OTNOXEHWSA Ha 06pasoBaHMAX
KOpbl BbIBETPUBAHWUA CKa/lbHbIX W MONYCKaNbHbIX MOPOA, NPeACTaBNeHHbIX Kpy-
MHLIMW U CpefHEe KPYMHOCTWM Meckamu, rAMHaMu € BKAKOYEeHWEM O06/10MKOB
KOPEHHbIX Mopoj. MoLHOCTb 06pa3oBaHUii KOpPbl  BbIBETPMBAHWUS  JOCTUraeT
15,0 m.

B pailioHe CeBepo-llecyaHCKOro MeCTOPOXAEHWSA BbleNeHbl Mojaellble BO-
fia 4YeTBEPTUYHbBIX OT/IOXKEHUW, TPeLLLlOo-TPYHTOLWO BOAbl 30HbI PernoHanb-
HOW TPeLMHOBaTOCTM MNaneo30cKMX MOpof,a TakXKe TPeLMHHO-XU/bHble BO-
[bl NOKanbHOW TpPeLLMHOBATOCTU TeX >Xe nopog. [lofsemMHble Boja KpucTan-
nuyeckoro dyHAameHTa rMapaBiNyecKn B3aMMOCBA3aHbI M MNpaKTUYecKu 06-
pasyloT OAWH TWUMN TPeLMHHbIX BOJ, OXBaTbiBalOLMA 3*eeb paspe3. [MutaHue
NOA3eMHbIX BOJ MPOUCXOAUT MNPEVMYLLECTBEHHO 3a CYeT UHaTpagum arT-
mMoccepaM ocagKoB,BKMafaulx Ha naowaan pasBMTUA BOAOBMeLLaBAnX Mo-
pon. C Hayanom ropHbix paboT WM pa3BuTaem 0671aCTU CABVDKEHWS B FOPHOM
MaccuBe pasrpyska lW/Asew WX BOJ MPOUCXOAUT B FOPHble BbIPaboTKW.

MecTopoxaeHne paspabaTbiBaeTca CUCTEMOM 3TaXHOro MNPLWYANTENbHOTO
0bpyLleHna pyfa rnybokMmMu CKBaXMHaMW Ha 3axaTyl cpefdy. BbicoTa aTaHa
paBHAeTca 80 M. B HacToswiee Bpemsa [06blMHble paboTbl BEAYTCA Ha ropu-
30HTE MUHYC 240 Mm.

3a 14 net paspaboTkm Cesepo-llecyanckoro MecTOpOXAeHUs CctopMMpo-
Basiacb O6LIMPHas 30Ha 06pyLweHus nnowaapio 350 Thic. npm rny6uHe
450 m. B npouecce chopmmpoBaHMs 061acTu CABMXEHUA mpoucxoamna  Mnoa-
paboTKa necH4aHO-TMMHUCTbLIX MNOPOJ 0CafOYHOro KOMMJeKca, KOTOpbIX MoOC-
TYNWI0 B BOPOHKY 06pyLueHus cBbite 7000000 m3.

AHanmn3 HU3NKO-MEXaHNYECKUX CBOWMCTB MeCcYaHO-TIMHUCTBIX  OTNI0XEHWN
nos3sonna pasfgennTb BCe 3TU nopoga ( Mo rpaHy/noOMeTPUYecKOMY U MUK~
poarperatHouy cocTaBy, Ko3d(PULMEHTY arperapoBaHHOCTM W cefuMeHTa-
LMOHHOMY 06beMy ) T Tpu rpynnbl: MblfeBaTo-necyaHble; MecyaHble (3/t0-
BMIA nopcupuTa) nopofa A MEeCcKU KOpbl BbiBETPUBAHWUA. [lonyyeHHble peoso-
rmyeckme Kpwmeble (pwuc. 5J1) no3sonuam onpegennTb NpefesnbHoOe  Hanps-
XeHve caBura T n M NNacTU4YecKyl BA3KOCTb JJ JA  ans BblgeneHHbIX
NNTONOTNYECKNX pasHOCTell Mpu eCcTeCTBEHHOM W MOBbILEHHON BNAXHOCTU.

MporHo3 MNpopbIBOB MPOBOAUTCA MPW HauMXyALWMX YC/OBUSX, T.e. B pac-
YeT MPUHUMAETCA MaKCMMalibHas MOLLHOCTb MecyYaHOo-TANHUCTBIX nopof(40 m)
C peosiorMyecKMMU rnapamMmeTpamm, XapakTepPHbIMU A5 MecyaHblX MOpoj 3/io-
BMA nopcmputa (Tab6n. 5.1). MOLWHOCTL MOPOAHONW "NMOAYyWKW" Haj OYUCT-
HbMA BblpaboTKamMy NpUHUManacb pasHon 200 M, faBneHue Ha nopogbl -

- 5,55 Ma, koathmumeHT payp xneHus f, 1, KOahhMUMEHT MNPOHULAB-
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MocTh - 4»71*10"%  3oma 0bpyLLeHns hopmupyeTcs mog yrnom 90°.
FopHO-TeEXHMYECKME YO

Tabnuua 5.1 nosun paspabotkm Cese-
ApaKTepucTKKa Peong;ngfggme na- po-llecyanckoro «CTOpoO-
MecuaHHx nopog BAAHUA MOryT 6UTb cBEe-
Mpegonb-  TMnacTuye- OeHbl K pacyeTHOW cxeme
e Han- ckKaa BA3-
5. PesynbTathbl eLeHns
PXKEHUS, KOCTb y . P
casura na.o‘rw NPOrHO3HOW 3ajayn Mnoka-
na 3aHbl Ha puc.5.2. Makcu-
[Ana necyaHbIX NOPoOA, ManbHas rnybuHa npoasB-
npu ecTecTBEHHOM’
fiesina MnecyaHbIX Mopog B
BfI@AXXHOCTUN 28,8b 90,0 2,0 B poa
nopoaHoi "noayuike" pas-
Ana necyaHbIX nopopi
HaeTca 100 m, T.0.B Tro-
npu snaxHoctn 48,1% 15,0 0,6

pHble BbipaboTkn CeBepo-
LLICHOHCKOrO MecTOPOXAEHUS OHW He MPOPBYTCH.

Puo. 5.2. TlpogBwmkeHWe necyaHbIX TPYHTOB B CKaAbHWX MOpoOfax 30HbI
o6pyLieHns Casepo-llecyaHOKaro MecTOPOXAEeHUSA:
| - KpuTuuyeckasa rnybuHa MPOHUKHOBEHUS TPYHTOB A OKanjable nopoga
30Hbl 06pYLIEHUs; 2 - NpY BTaXHOOTW Mecyalirx rpyHToB,paBHOi  24.817?;
3 ~TO Te, pasHoit 48,LC
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Mpumvep 2. MectopoxaeHne PY M. P. Jliokcembypr. FopHo-reoncruyee-
ioio ycnosmsa paspaboTku 3anexm "Komcomonka” pygHuka mm. p. JIHOKcem -
6ypr oTnnyatoTcs oT ycnoBuii CeBepo-lMecyaHCKOro MecTOpOXAeHWUs Tem,
4YTO PYLHOe TesI0 OrpaHM4eHo Mo MPOCTUPAHUIO U BMELLALLIHMN ABNAOTCA
Kpenkune YCTOWYMBbIE CKaslbHble MOPOAbl.. B cBA3M C eTMMm B npouecce pas-
paboTKN AaHHOW 3afieXn cucTeMamy ¢ 06pyLUeHWeM o6pasoBanack Mmofg  yr-
nom 60° Tpy6oobpasHas 30Ha 06pylleHus. Mo gaHHbIM pyaHuka B 1981 r.B
30BYy 006pyLUeHMs noctynuno 280600 M3 MOCYAHO-T/IMHUCTHX MOPOA.

B 1981 r. npu paspaboTke 3anexm "Komcomosnka" npovsoLlen Mnpopbis B
ropwe BblpaboTKa Mec4aHO-FANHUCTBLIX MNOpos B 06beme 2880 M3.

Mpou3senem 06paTHbIA pacyeT MnpopbiBa Ha Wax. "Komcomonbckasa". Tak
KaK MpopbiB MPOuU3oLLEN MpU OTCYTCTBMS MOPOAHOM "MOAyLUKU" Haj O4uCT-
HbM/A BbIpaboTKaMu, TO pacyeTbl HEO6XOAUMO BECTW MO 3aBUCMMOCTU(2.9).
pacyeTHble 3HaYeHWs MapameTpoB, BXOAALMX B DOPMYyny:

Mnowaap cevyeHMs rOpHOM BbIPabOTKM COM2 L. L 9,6
Pagnyo 30HbI OOPYLLIEHUA R. |, M. . . . 32,6
B300Ta 3anosiHeHMa 30Hbl 06pYLLEHMS MOCYaMNOo-rANLWITOTHMWU MOPO-

pavmn - H , M.

KoathdmupmieHT paspbixeHnsa cKanbHbIX nopog Kp 1,2
MnoTHOCTb NpcYamo-rauwoTba noposd J) ', 180,6
INpefensHoe HanpsbkeHWe caBuUra A . 2950

MoacTaBnsaa 3HayeHUs napameTpos B chopmyny (2.9), nonyuum
P — . .Tun....JB8491tt.n."»—v 38554 m .

M 2+1,77-1Q4 (-bS. )
1,8 32,6

MepecumTaem MoOMlyYeHHble pe3ysbTaTa Ha 06bEM MPOPBABLUMXCS MEOUSKO -
[IMHUCTBIX MOPOJ, NPUHMMAS MOWadb CeYeHMsi BbipaboTOK pasHoli 9,6 M2

V - £,* S6= 385,54 -9,6 e 3701 vu8,

age V- 06beM BbHNEOEWWX B FOPHYN BLPABOTKY MECYAHO-FANHUCTHIX
nopos, vy3; $ , - nAowajb NOMNEPEeYHOrO CeYeHWs FOPHOK BLIPAGOTKM,
M2.
OTHOCUTENbHAs MOrPEWHOCTb MPOrHO3a
3701 - 2880
100 28.se.
2860

UTO MPUEMIEMO /1Sl MHXEHEPHLIX PacyeToB.
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