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[NPEAHUCJ/TIOBHE

MHcTpyKuMst COLepPIKHT HOPMATHBHO-METOAHYECKHe YKa3aHHMs, KOTopble
[OJIKHbl BBIMOJAHATBCA NpPH HabMIOAEHHH 3a CABHXXEHWEM [OPHBLIX f[0poA,
3eMHOH NOBEPXHOCTH W MPH NOA3eMHOIl pa3paboTke PYAHBIX MECTOPOXK-
AeHuii. OHa cocTaB/ieHa Ha OCHOBE OAHOHMeHHOH MHCTpYKUHH, yTBepKAeH-
Hoit Focroprexuansopamu PCPCP u YCCP B 1959 r

[pu nepepaborke yka3anHoit MHCTpyKiK Gbl1 HCIOAB30BAH OlLIT NPO-
BelcHHS MHOFOAeTHHX HalJllofeHHH 38 CABMMCHHEM TOpPHBIX MOPOL B pa3-
JIHUHBIX TOPHO-TEONOTHUYECKHX YCNOBHAX pPa3paGOTKW Kak py[dHBIX, TaK M
YyrofibHbiX MECTOPOXAEHHI H yuTeHbl H3MEHEHHs, NPoHCUIeJILHe 3a rnocaea-
Hue roisl. bosbwoe BHHMaHHe 6bLIO YAEJNCHO YCOBEPIIEHCTBOBAHHIO MeETO-
AHKH W TEeXHHKH HATYPHbIX HAGMOAeHHH, NOBBLILIAKULMX (POU3BORKTENb-
HOCTh pab@T U TOUHOCTDH PE3YJabTATOB HAOMIOAeHHI 32 CABHXKEHHEM TOJIULH
MOPOA W 3eMHOH NOBEPXHOCTH IPH PELUEHHH Pa3NUYHbIX BOMNPOCOB CABHKE-
HHS FOPHbIX MOPOJA M OXPaHbl COOPYXEHHH YuTeuu 3aMeyaHHs H npej-
JOXKEHUA psila Hay4YHO-HCCNeNOBATeNbCKHX HHCTHTYTOB M IOPHOPYAHbIX
npeAnpHATHH.

HMHeTpykuua cocraBaesa COTPYAHHKAMM Ja00PATOPHH CABHXEHHS {0]-
Hblx  [IOPOA  NpH [OA3EMHOH  pas3padorke PyAHbIA  MECTOPOAKACHHA
M A Kysueuosweim, E M. KysHeuoBon, C H 3Jeaenuosbim, 17 {1 Jlvki-
HbtM, B A, Buywkosbim, . 1. Canaesbin, 3 M Fsinneim (BHELMI)
w H E Sxosaesmm (BHUiTHWropusermer)



1. OBIMHE NOJIO)XEHHS

1.1. MIHCTpYKLHSA COMEPXHT HOPMATHBHO-METOJAHYECKHe YKa3aHus
no mnpoBeleHHI0O HalMIOfEeHHH 3a CABHXeHHEM H JAe(pOpMHpOBaHHEM
FOPHLIX MOPOJA H 3eMHOH MOBEPXHOCTH, a TaK»Ke 3a NOAJEXAaUIUMH OX-
paHe o6beKTaMH MPH NOA3eMHOH pa3paboTke PYAHbIX MECTOPOXKIAEHHH.
OcHoBHO# 3ajauell HAGJIONEHHI SIBJISIETCA OmpeneneHHe:

XapakTepa pa3BHTHA NMPOUECCa CABHXXEHHS, BEJHUHH COBHXKEHHH H
pedopmalHi TOJLLH NOPOA, 3eMHOH MOBEPXHOCTH H MoapabaTbiBaeMbiX
O6'bEKTOB MOJA BJAHSIHHEM MOA3eMHOH pPa3paGOTKH MEeCTOpOXIeHHS;

¢hopMbl H pasMepoB pa3iHYHbIX 30H CABHMKEHHSI H AeOpPMHUPOBaHHSA
TOJILUIM MOPOA H 3eMHOH MOBEPXHOCTH B 0O6JACTH BJAHSHHS OUYHCTHBIX
BbIpabOoTOK;

o61ell MPOAOMIKHTEIbHOCTH HpOLEcca CABHXKEHHS TOPHBIX MOPOA H
3eMHON MOBEPXHOCTH M NMEepHOAA OmacHbIX AedopMalui;

B3aHMOCBS3H CABHXEHHH H AedopMalUHH TOPHBIX MOPOA H 3e€MHOH
NOBEPXHOCTH ¢ AedopMauHsaMH noxpabaTbiBaeMbiX COOPYXKEHHH H Hpy-
rHX 06'bEKTOB, MOAJMEKALIHX OXpaHe;

BEJIMYMH HOMYCTUMBIX H NpefesbHbIX AedopMauuii AAs pas/IHYHBIX
OXpaHsieMblX O0'beKTOB;

Mep M0 KOHTPOJIIO 32 COCTOsIHHEM noApabGaTbiBaeMbiX 0G'bEKTOB, NOJ-
Jlex<alliHX OXpaHe;

3¢ ($eKTHBHOCTH NPHMEHEHHBLIX Mep OXpaHbt [/ CBOEBPEMEHHOH HX
KOPPEKTHPOBKH M pa3pabOTKH HOBbIX MO NPEAOTBPAILUEHHIO OMNAaCHBIX
nedopmauuit B nogpabartbiBaeMbix 00beKTax.

OcHoBHble MOHATHUSA, ONpeneseHUA H 0603HaueHHs1 3JIeMEHTOB npo-
1ecca CABHMXKEHHSI FOPHLIX MOPOJ H 3eMHOIl NOBEPXHOCTH NMpPHBEAEHBI B
npua. 1.

1.2. UHcTpyMeHTanbHble (MapKuleidaepcKo-reoae3nyeckue, ¢oto-
rpammerpHyeckde, aspogorocbeMKa, reopu3HyeckHe H [p.) H BH3yaJlb-
Hble HaGJIIOAEHHA 32 CABHXKEHHEM TOPHbIX MOPOA H 3€MHOI NMOBEPXHOCTH
{IPOBOAAT Ha Ha6aAaTeNbHbBIX CTAaHUHAX, COCTOALLHX H3 CHCTEM pe-
TepoB, PACMOJOXEHHBIX HAa 3€MHOH MOBEPXHOCTH, B OYHCTHBIX, KalH-
TaJlbHbIX M MOATOTOBHTEIbHbIX FOPHBIX BbIpabOTKAaX, CKBaXKHHaX, oxpa-
HAEMBIX UEJHKax M noapabarbiBaeMblx oO6bekrax. B 3aBucumocTu oT
MECTOIOJIOXKEHHSI U Ha3HAUeHHs Pa3jHyaloT cjelyioulHe THMbl Ha6Jio-
HaTeJbHbIX CTaHLHM:

Ha3zeMHble HabJlofaTelbHble CTAHLHHK /151 Olpele/eHHs 1apaMeTpoB
npouecca CABHXKEHHS 3eMHOH MOBEPXHOCTH;

noaseMHble HabJlogaTeNbHble CTAHLHH /51 ONpele/]eHHsl XapaKrepa
M B&JIMYMH CABHXKEHHH H AedopMauHH TOJLLH TOPOL;

crneuuanbHble HabualogaTeNbHble CTAHUHH A/l KOHTPOJSl 3@ COCTOS-
HHEM mnoApabaThiBaeMbix OGLEKTOB H OMNpefe/NeHHSl BeJIHYHH HX Je-
dopmauui. ’

1.3. Jas nonyyeHHst BceX HEOGXOAHMBIX AaHHbIX O XapaKrepe H
napaMerpax npouecca CABHXEHHA TOPHbIX MOPOA H 3eMHOH moBepx-
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HOCTH H B3aHMOCBAI3H HX C JedopMauusiMu nogpabarbiBaeMbiX 06beK-
TOB CJeAyeT 3aK/JaibiBaTb KOMILIEKCHblE CTaHUMWM, BKJAIOMaloOLiHe Bce
TPH THNa Ha6J/ioAaTesNbHbIX CTAHLHUH.

ITpy HeBO3MOXKHOCTH H/NH HeuelecOO6Pa3HOCTH HAa AAHHOM 3Tamne
pa3paboTKH MeCTOpPOXKAEHHS 3aK/JaAKH KOMILIEKCHOR CTaHLHH THI H
KOHCTDYKLHSA NPOEKTHPYEMOH CTaHUHH AOMKHbI obecrneuHBaTh nogayue-
HHe OCHOBHbIX MapamMeTpPOB CABHIXXEHHS MWJAM B TNepBYI0 ouepelb Tex
N aHHbIX, KOTOpbI€ HeOﬁXOlIHMbI 4Jis1 pelieHusi OTAeJIbHbIX KOHKDEeTHbIX
BOMPOCOB CABHXKEHHS FOPHbIX MOPOA H OXpaHbl COOPYXKEHHH Ha MecTo-
POXKAEHHH.

1.4. llpoBenenune HaGal0AeHHH 32 cABUIKEHUEM U AedopmUpoBaHiem
MacCHBa TOPHbLIX MOPOJ, 3eMHOH MOBEPXHOCTH W 0OBEKTOB, MoAJexa-
IHX OXpaHe, siBASeTCS OJHOH M3 OCHOBHbIX 3ajay MapklueHaepcKoil
cayxK6bl npeanpustus. HabuoneHHs] BbINOJHAIOT CHIaMH Mapkuiei-
AEepCKOro oTieJa H/H CllelHaJbHOH rpynnbl Mo HaGJIOAEHHIO 33 CABH-
xkenreM. K npoBeneHuio HaGJloNeHHH MOryT NpHBJEKATbCS W crneuua-
JIH3UPOBAHHblE OpPraHU3aHHH.

3akaanKy HaGaOAaTeNbHbIX CTaHUMA M HaOJIOJEHHst Ha HHX
NMPOBOAAT Ha OCHOBAHHH MpOeKTa HabJMIOfeHHH 3a CABHXEHHeM,
COCTABJIEHHOTO [VIaBHbIM MapkKiueiaepoM pyIAHHKa C ydacTHeM ApPYrHX
TeXHHYECKHX CJYXO0 WM cnenHajJu3upoBaHHOH opraHu3auuei. Ilpoekr
COrJ1acOBLIBAIOT C IJ1aBHbIM MapKluelepoM BblllecTOsilled OpraHu-
3auHH. YTBep:KAaeT ero raaBHbIH HHXXeHep MPeANpHSITHS, HAa KOTOPOro
Bo3Jaralorcsi obliee pyKOBOACTBO MO BbiMO/NHeHHIO paboT, mpeayc-
MOTPEHHBIX NPOEKTOM, H ONepaTUBHOE pelleHUe BONPOCOB, CBA3AHHBIX C
obecneyeHieM HOpMaJibHOrO (YHKUHOHHPOBAHHA O6GBEKTOB, MOAJe-
KallMX oxpaHe.

1.5. Tlepen cocraBieHHeM MPOeKTa HAGJIIORATENbHOM CTAHUMH HEOG-
XONMMO O3HaKOMHTbCS C HMEIOLIUMHCS Ha NpPeANpUATHH MaTepHaJamu
Mo CABHXXEHHIO TOpHbLIX MOPOA H pe3ynabTaTaMHu NpOBEAEHHbIX paHee
HabJIOJeHHH, OLEHHTb HX AOCTOBEPHOCTb. ECAH Ha MeCTOpPOXAEHHH
COXPaHHJHUCH cTapble HabaloaaTe/NbHble CTAHILHH, HEO6X0AHMO UX obcae-
AOBaTb H YCTAHOBHTb BO3MOXHOCTb HCNOJNB3OBaHWsi B [aJjbHeLIeM.

[lpu mpoexkTupoBaHuX HAGMIOAATENbHBIX CTAHUUH, (POBEAEHHHU Ha-
6n00eHul, aHanu3e M 0006GUIEHHH pe3yJbTaTOB HEOOXOXHMO YYHTbI-
BaTb, YTO XapaKTep W NMapaMeTpbl Npouecca CABHXKEHHS TOPHBLIX MOPoj,
H 3eMHOH MOBEPXHOCTH CYLLECTBEHHO 3aBHCAT OT CJENYIOLHX TOpPHO-
reo/IOrHYECKUX W FOPHOTEXHHUECKHX (aKTOpPOB:

CTPYKTYPHBIX OCOGEHHOCTeH MacCHBA TOPHLIX NOPOJA (CJAOHCTOE HJIH
HECJIOHCTOe CTPOeHHe, COrJacHOe WJIH HecorsjacHoe 3ajeraHue pyaHbIX
TeJl H BMEILAIOIHX NOPOA, TEKTOHHYECKass HapylIeHHOCTb, TpPeuluHo-
BaTOCTb, MOILHOCTb CJIOEB MOPOJ, XapaKTep HX KOHTAKTOB H T. A.);

¢opmbl, pasmepoB H MyOHHbl 3ajeraHHsl PYAHbIX TeJ, COOTHOLUEHHS
pa3mepoB BbipabOTAHHOrO MPOCTPAHCTBA H IMyOHHbI pa3paboTKH;

(pH3HKO-MEXaHHYEeCKUX CBOMACTB PYAbl H BMEILAIOIIKX MOPOL;

YIJ10B Naj€HHs PYAHBIX TeJ W BMEILaIoOMUX MOPOL;

crnocoba ynpabJeHHsi KPOBJIEH.

Kpatkasn xapakTepuCTHKa BJAMSHHSA yKa3aHHbIX (aKTOpOB Ha pa3-
BHTHE H mapaMeTpbl npoLecca CABHXEHHsS FOPHbiX NMOPOA H 3eMHOH No-
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BEPXHOCTH [pHUBEJEHA B HOPMATHBHbLIX MAOKYMEHTAX H MeTOAHYye-
CKHX MOCOGHSIX MO CABHXEHHIO TOPHBIX IOPOA H OXpaHe COOpYXXeHHH
[2, 4].

1.6. Tlpoekr Ha6mofeHHH 3a CABHXKEHHEM JOJXKEH COCTOSITb M3
KPaTKOH MOSICHHUTE/NbHOH 3aMHCKH H rpadHyecKMX MaTepHasloB, Xapak-
TEPH3YIOLLHX TOPHO-TeoJOrH4ecKyio CHTyauHlo B paioHe HabalogaTenb-
HOH CcTaHUUH, B3aHMHOE PaCNONOXKeHHe pernepoB HabJI0AaTeNbHON CTaH-
LHH ¥ moAapabaTbiBaeMblX O0bEKTOB OYHCTHBIX BbipaGOTOK.

IToscruteabnan 3anucka codepxcur: ueib HaGJIOAEHHH; KPaTKylO
FeoJIOTHYECKYI0 XapaKTepHCTHKY HaHOCOB U BMeELLAIOLIUX NOPOJ; TeKTO-
HHKY MECTOPOXAEHHst Ha yyacTKe HaGJIONeHHH; MPUMEHSAEMYIO CHCTEMY
pa3paboTKH, ee OCHOBHbie NapaMeTpbl; BhIGOP MeCTOMOJOXEeHHs] H pac-
4yeT AJMHH NPO(PHJbHLIX JHHHH; ONpefe/eHHe HHTEPBAJ/OB MeXAy pemne-
paMu; KOHCTPYKLHMIO W cnocobbl 3aK/jalK{ penepoB; MEeTOAUKY NpoBeje-
HHUA HaOMofeHHH, HX MEepHOJHUHOCTb; XAapPaKTEPHCTUKY HHCTPYMEHTOB,
AOMYCTHMble MOTPEIHOCTH HAGJIOAeHHH; cnoco6 MPHBA3KH CTAHUHH K
MapkKiue#nepcKoH ONOPHOH CETH; MJ1aH OpraHH3auHH paboT No 3ak/Jajke
HabJioJaTebHOH CTaHUMM, pacyeT KOJHUECTBA HEOGXOAHMBbIX MaTe-
puajoB, pa6Goyed cuJbl M 0GOpyLOBaHHsA; Mepbl 6e30MacHOCTH NpH
npoBefleHUH Hab/MIOAeHHH; NepeyeHb 0O6BEKTOB, NOAJENKALIHX OXpaHe,
H HX XapaKTepUCTUKy (THN (QyHLamMeHTa, MaTepual, pasMmepbl H T. A.);
oyepeJHOCTh 3aKNaAKH NPOPHABHBIX JHHHE; MepHoA HabaI0AeHHH.

I'paduueckue Marepuasbl QOJKHBE cojepxaTb NMJaH Hab.lolaresb-
HOH CTaHUHH, reoNOrHyecKHe paspesbl N0 NpOQHJbHbIM JHHHAM, MJ1aH
OUYHCTHBIX BbIPAGOTOK HJIH BEPTHKAJbHYIO MPOEKLHIO (MPH KPyTOM na-
LEHHH).

I aan nabawodaTesbHol CTaRyUU COCTABASIOT B 3aBUCHMOCTH OT Tpe-
6yeMoil pxeranbHocTH B Macwrtabax 1:500, 1:1000 wau 1:2000. Ha
nJaaHe JOJKHbl ObiTh HaHECEHbI: pejibed 3eMHOH MOBEPXHOCTH, KOHTYpbI
HMEIOLHXCA NPOBaJNOB, 30HA TPELIHH; COOPYXeHHs, ApyruHe HaseMHble
H noa3eMHble OObEKTbl M KOMMYHHKallHH B paioHe Habuo1aresbHOH
CTaHUMH (C BbieNleHHeM OGbEKTOB, MOJeXalluX OXpaHe); NpodHJb-
Hble JIMHHH H penepbl HaGaIOAaTeNbHOH CTAHUHH; KOHTYPhl PYAHBIX TeJ
H OUYHCTHBLIX BbIPa0OTOK (NMPOEKTHbIX M CYUIECTBYIOILHX) C AaTaMH OT-
paGOTKH OTHAENbHBIX KaMep HJH Y4acTKOB, FPaHHLbl NPeXOXPaHHTENb-
HbIX HeAHKOB (30H) MOA OGbEKTaMH, MOAJEXKAIHMU OXpaHe, U BEpOsiT-
Has 30HA OMACHBIX CABHXKEHHH; MOJOXEHHE OCHOBHBIX MOArOTOBHTE/b-
HbIX BbIpAabOTOK, MO KOTOPbIM NPOEKTHPYIOT NPOBEAEHHE HHCTPYMEH-
TaJIbHBIX M BH3yaJibHbIX HabJIOAEHH.

Ilpu ropu3oHTaJbHOM H MOJIOTOM 3a/ileraHHH PYAHBIX Tesl JOMycCKa-
eTCsl COBMellleHHe MJIaHa Ha6JioaTe/IbHOH CTAHLUMH C NJIAHOM OYHCTHBIX
BbipaGoTok. [IpH KpyToM najeHHH pyAHbLIX Tel Ha naaH Ha6alopa-
TeJbHOH CTAaHUHH LeJecoo6pa3HO HAHOCHTb KOHTYDPbl DYAHbIX Tel H
FOPHbIX BLIPAGOTOK TOJNbKO Ha OCHOBHBIX TFOPH30HTAX, a COCTOSIHHE
ropHblXx paboT MoKasblBaTh Ha BEPTHKAJbHOH MNDOEKLHH, Ha KOTOPYIO
HAHOCAT MOJOXeHHe NPOQHUAbHBIX JHHHE.

Ha reonoruyeckux paspe3ax no MNPOOHNbHBIM JIMHHAM JOJXKHBI
6biTh MOKa3aHbl FOpPHble BEIPAGOTKH, CJIOH [OPOA, CAaralolide TOJNUHHY,
TEKTOHHUYECKHE HApYLIEHU M ApYrHe 3j€MeHThl reoJOrHYecKoro crpoe-
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HHAA yyacTKa HabmoaeHui. Paspesbl ctposaT B maclwtabe nnaHa Hab-
NI0AaTeNbHOR CTaHLHUH.

1.7. T1pu nogpa6oTKe 06bEKTOB, NOAEXKALLHX OXpaHe, NPEANPHATHE
HIH MPOEKTHAsh OpPraHu3alusi COCTABJRIOT NPOEKT OTPABGOTKH 3aexH
B Npejesax NpefOXpPaHHTeNbHOH 30Hbi, B KOTOPOM NOMHMO TE€XHOJNOTHH
BelleHHs] TOPHBIX paboT npeaycCMaTpPUBAIOT: MEPONPHATHA MO OXpaHe
o0bekTa OT BJHAHHA TOpHbIX paboT; opraHu3auuio HabawaeHHH 3a
cIBHKEeHHeM H JedOpMHDOBaHHEM MaccHBa NMOpPOA H NnoapabaTbiBaemMo-
ro o6bekra; Mepbl no obecrneyeHHI0 6Ge30MacHOCTH OO6C/YXHBaKOLLEro
nepcoHaJia H HaceseHHs,

1.8. Tlpy HabanoaeHUH 3a CABHXKEHHEM TOpHbIX NMOPOA H 3EeMHOH
MOBEPXHOCTH [JIs1 ONpejefeHusl NMapaMeTPoOB Ifpouecca CABHXXEHHS B
CIOXHBIX TOPHO-Fe0JIOTHYECKHX YCJOBHRX HAH 0e30macHbiX YCNOBHH
BbIEMKH DYAbl W3 NPeLOXPaHHTE/NbHbIX LEeJHKOB PasJHUHOrO Ha3HauyeHHs
pPeKOMeHAyeTcsi mnpHBJeKaTb K pa6oTaM cneuxaJu3HpoOBaHHbIe Op-
raHH3alHH.

1.9. Tlocne nepeHecenusi mpoeKTa B HATYpy 3aK/JaAblBAIOT OMOPHBIE,
pabGouHe W BCcroMorarenbHble penepnl. Mx pacnonoxenue Ha nabawona-
TeJIbHOH CTAHUMHU CJelyeT NPeACTaB/ATb JHLUAM, OTBETCTBEHHbIM 32 HC-
NoJb30BaHHE TEPPHTOPHH CTAHUHH, @ TakKXe pa3bACHATb HeoOXOoMH-
MOCTb COXPpaHeHHsI penepoB, OTBETCTBEHHOCTb 33 WX HapylleHHe, 3a-
CTPOHKY, MPOBeNEeHHE 3eMJSAHbIX W APYTHX paboT B paioHe NPOPHIbHBIX
JuHui 6e3 COrJacoBaHMs C IM1aBHbIM MapKUIEHAEepOM PYIHHKA.

1.10. ITo pesyabraram npoBefeHHs1 HAOMIOAEHHH H aHaAH3a AAHHbBIX
rMaBHLIM MapKUIedAepoM HJAK PYKOBOAHTENEM rpynnsl Mo HaGJMI0AeHUAM
3a CBHXKeHHeM ropHOLO0O6bIBaIOLIEro NPeANPHSATHS COCTABAIOT FON0BOI
TeXHHUYECKHH OTYeT, COoAepKalllHi OCHOBHble pe3y/abTaThl HabMIOLeHHi
H PEKOMeHJalMH MO HUX MPAKTHYECKOMY HCMOJb3OBAHHIO AJSI pelleHHs
BOMpPOCOB, CABHKEHHS TOPHBIX NMOPOJ H OXPaHbi COOPYXKeHHil Ha MecTO-
poxaeHHH (cM. npHa. 10).

1.11. Pe3yabTaThl Ha6/MOAEHHH NOMKHbBI CHCTEMAaTHUYECKH aHaJM3H-
poBaTb, 06006L1aTh H ONEPaTHBHO HCIOJb30BaTh CNeLHaJH3HPOBAHHbIE
OpPraHHM3aluH AJS pelleHHs Pa3JIHyHbIX BOMNPOCOB CABHXKEHHSI TFOPHBIX
NOPOJ, H OXPaHbl COOPY>XKEHHI: pa3paboOTKH Mep OXpaHbl 3AaHuH, COOpy-
XXeHUH H MPHPOAHBIX OOBEKTOB OT BPENHOrO BJMSHHS MOA3EMHbIX rop-
HbIX pa3paboToK; onpejeseHHst ycaoBHH Ge3omacHOW BbIEMKH 3anacos
pyAbl noA o0bekTaMH, NOAJEXAalIHMH OXpaHe; peKyJbTHBALUHH Tep-
PHTOPHH U ee 3aCTpPOHKH; pa3paboOTKH M COBEpIIEHCTBOBAHUS HOpMa-
THBHBIX LOKYMEHTOB MO CBHXXEHHIO FOPHbIX MOPOJ, OXPAHE COOPYKEHHUH
M NPHPOAHbIX OOGBEKTOB, KOTOpPblE COr/AaCOBBLIBAIOT M YTBEPXKAAlOT B
YCTAHOBJIEHHOM MOpSAIKE.

2. HABJIIOAEHHS 3A CABH)KEHHEM 3EMHOH
MOBEPXHOCTH

2.1. Habaoaennsi 3a CABH)XEHHEM 3eMHOH MOBEPXHOCTH MMPOBOAAT
/8 ompejeJieHHs] NMapaMeTPOB MPOLECCa CABHXKEHHS Ha MeCTOpOXAae-
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HHH M NOJy4eHHs (PaKTHYECKHX NaHHbIX [/ OGOCHOBAHHOrO peLieHHs
BOMPOCOB OXpPaHbl COOPY)XXEHHH H BbleMKH pYAbl H3 MpesoXpaHHTelb-
HbIX LEJHKOB.

Inst ompepeneHHs NapaMeTpoB NpoLECCa CABHXKEHHS BuIGMPAIOT
y4acTKM C THOHYHBIMH JJIsi NAHHOIO MECTOPOXJAEHHS TOPHO-TeoJOorH-
YEeCKHMH YC/JIOBHSIMHM, Ha KOTOPbIX MOXHO B Haufojee KOPOTKHE CPOKH
npocie]uTh Pa3BHTHE H 3aTyXaHHe mpouecca CABHXKEHHS W NOJYUYHTb
JIOCTATOUYHOE KOJNHYECTBO AAHHbIX. ECAM HYXHO MONyuMTb Napamerphl
' mpouecca CABHXXEHHMS [JA pellieHHs KOHKPETHbiX BOMPOCOB OXpaHbl
COOPYXKEHHH HJIH BbIEMKH pYyAbl H3 MNpPEAOXPAHHTE/NbHbIX UENHKOB,
Ha6ojaTefbHble CTAHUHH 3aKAalblBAlOT Ha yyacTKax pacho/oxeHus
3THX OODBEKTOB HJH Ha Y4acTKaX, HMEIOIUHX aHaJorHYHble TOpHO-
reoJIorHyecKue ycJoBHs.

2.2. Penepbl HaGM0faTeNbHBIX CTAHUMH 3aKJAABIBAIOT MO MPSAMBIM
NPOGHIAbHLIM JIMHHAM, OPHEHTHPOBAHHBIM, KaK MPaBHJO, MO MPOCTHpa-
HHIO H BKPEeCT MpPOCTHPaHHA pPyHAHHX Tea. [IpH CJIOXHOM CTPOEHHH
PYAHBbIX 30H C DYAHbIMH TelaMH HeNpPaBHJIbHOH HJIH H30METPUUYECKOH
(OpMBI H HesICHO BbIPa)XEHHbIX 3JEMEHTaX 3aJ/leTaHHsl DPYAHbIX Tel
npodu/IbHbIE THHHH AOMKHB GbITb OPHEHTHPOBAHBI NapaJlie/bHO H nep-
NEeHAHKYJISIPHO NMPOEKTHbIM IpaHHuaM OuYMCTHbIX pa6oT. Korna xe Ha-
6/i0faTebHBIe CTAHLUHH 3aK/1aJblBAIOT B JIECHCTBHIX, FOPHCTHIX, 3aCTPo-
€HHbIX pafoHax WJH OHM npejHa3HaueHbl AnA HabawoAenui 3a aedop-
'MalUHAMH 3€MHO# MNOBEPXHOCTH NPH MNOAPaAGOTKE »KeJe3HbiXx AOPOT H
Tpy6ONpoOBOAOB, AOMYCKAIOT H3JIOMbl NPOMHJAbHBIX JIHHHH, pacnoJjoxe-
HHe WX MO AHAroHaJbHbIM HaNpaB/IeHHSM.

[Tpu Hanuuuyu HA yyacTKe HabJlOAaTeJbHOH CTAHIMH 30HBI O6Gpyile-
HHSl HIH BO3MOXHOCTH 06pa3oBaHHA TaKOH 30Hbl NPOdHJbHbIE JHHHH
JOJIXKHBl COCTOSITb H3 JIByX OTPE3KOB, 3aJIOXKEHHbIX OT (haKTHUeCKoi
rpaHHLbl 30HBI OGPYIUEHHS HJH OT IDaHHLbl OXHAAaeMOoro mpoBaja B
CTOPOHBbI BHCSIUEro H JiexXauero GOKoB pyAHbIX Ted. OTpe3ku npodH/b-
HOM JIHHMH, 3aKJaAbiBaeMble Ha NMPOTHBOMOMOXHBIX CTOPOHAX 30HH 06-
pYLUeHHsl, pacmoJaraioT, Kak NpaBHJ0, B OJHOH BepTHKa/bHOH mnJjoc-
KocTH. TIpH cylecTBeHHOM pasjM4yHH B XapaKrepe mpoluecca CABHXe-
HHUsI MOPOJ JiexKayero H BHCsiuero 60KOB MOXKHO 3aKJajiblBaTb AOMOJ-
HHUTEJbHble NPOQHUIbHbIE JHHHH.

IlpoBeneHue HenocpeAacTBeHHbIX HabJloOfeHHH B OXHAaeMoH 30He
o6pa30BaHHsI BOPOHOK M MpoBaJoB He gonyckaercs. OpHeHTHPOBOUHbIE
rpaHuubi 3TOH 30HH NPH o << 45° onpefensioT Ha BePTHKaNbHbIX pas-
pesax JIMHMSAMH, NMPOBEJEHHbIMH C IJYOHHb 15 m (OT KOHTaKTa KOpeH-
HbIX NOPOA C HaHocaMH) noAa yraom 85° Bo Bcex HanpaBJjeHusix. [Ipu
a >> 45° rpaHully 30Hbl CO CTOPOHbl BOCCTAHHS CTPOSIT MO Yriy a.
Bonee TouHo onpefensiioT rpaHHlbl 0XKHAAEMOTrO NpoBaJa no AeHcTBYIo-
MM Ha JaHHOM MECTOPOX(AEHHH NPaBH/IaM OXPaHbl.

[pu onpeneneHdH BeIMUMH CABHXEHHH B OXH1aeMOHl 30He BHe3ar-
HOro o6pa3oBaHHsi BOPOHOK H IPOBA/OB CJelyeT 3aK/ajbiBaTh penepb
0C060H KOHCTPYKUHH, NO3BOJNSIIOLIHE MPOBOAUTL AUCTAHLHOHHEIE H3Me-
penns. CxemaTHUecKOe H306pa)keHHe KOHCTPYKLHH TakHX penepoB MpH-
Be1eHO B mpua. 2.

2.3. lns KOHTPOJS MOJNYYEHHbIX 3HAYEHHH OCHOBHLIX MapaMeTpoB



npouecca CABHXEHHA HAa CTAHUMH HeoGXQAMMO 3a/J0XKHTh He MeHee
ABYX NMPO(QHUAbHBIX JHHHH BKPECT MPOCTHPAHHMS H OAHY JIMHHIO NO MpoO-
CTHPAHHIO NPH YCJOBHH NONYUYEHHUS YIVIOB CABHXKEHHSA HAa OGOMX KOHLAX
KaXKA0H NMpOQHIbHOH JHHHH.

IIpH cioHOM 3a/ieraHuy pyAHbIX Te1 U BMELLAIOWHX 0POJ, Pe3KHX
H3MEHeHHSIX (PH3HKO-MeXaHHYECKUX CBOHCTB H 3/]eMEHTOB 3aJeraHus
MOPOA YHCAO0 MPOQHIbHLIX JUHUH KaK BKPEeCT NMPOCTHPAHHS, Tak H MO
MPOCTHPAHHUIO DPYAHbIX TeJ YBEJIHYHBAIOT C TAKHM pacyeroMm, uToObi
HaOMoAeHHAMH OblIH OXBaueHbl Bce HauGoJee xapaKTepHble YC/I0BHSA
pa3pabOTKH PYAHBIX TeJ.

2.4. OcHoBHble NPOQHIbHBIE JHHHH NS ONpPENeNEHHS OCHOBHbBIX Ma-
paMeTpoB mnpouecca CABHXKEHMA Ha MECTOPOXKAGHUH (MHHUMAJbHbBIX
YIrJIOB CABHXXEHHS M MaKCHMaJbHbIX BENHYHH CABHXKEeHUH u Aedopma-
UHA 3eMHOMl MOBEPXHOCTH) 3aKMaAblBAIOT, KAaK MPaBWHJIO, B [JIaBHbIX
CeYEHHAX MYJbAbl CABHXeHHS (cM. npua. 1). Ecau ToOuHoe nosoxernue
FJ1aBHOFO CEYEHHs1 He OINpefle/leHo, TO MnapaJljleJlbHO OCHOBHbIM JIHHHSIM
MO NPOCTHPAHHIO H BKPECT MPOCTHPAHHMSI HAa pacCTOAHHH, paBHOM 3—5
NPHHATbIM HHTEpBaJaM MexX1y pernepamH, 3aKAa/biBalOT AOMOJHHTE b-
Hble MpodHIbHbIe JHHHH. MecTa 3aKiaAKH LOMOJHHTENbHbIX MPOGH/Ib-
HbiX JIHHHH YCTaHaBJIMBAIOT, MCXOASl H3 KOHKPETHbIX 3ajad, KOoTopble
HeoOX04HUMO pelnTh Ha MecTopoxkaeHuH. [1pn Heo6xoaHMocTH Ha pac-
CTOSAAHMH |—3 HHTepBaJ/IOB MapaJJ/ielbHO OCHOBHbLIM H JOMOJHHTEIbHbIM
JIMHHUAM 3aKaafbiBaoT AyOaupyouine npoduiabHbie JHHHH.

[Tpu nocraHoBKe KOMI/EKCHbIX HAGIIOAEHHH 3a CABHXKEHHUEM 3eMHOH
NOBEPXHOCTH M TOJILH TFOPHbIX MNOPOA Ha MOBEPXHOCTH 3aKJAaAbiBAIOT
npo¢unbHble JHHUH TPHMEepPHO B ONHOH BEPTHKAaJIbHOH MJIOCKOCTH C
penepaMu npoguIbHBIX JHHHH, 3aKJajiblBaeMbiXx B rOpHbIX BbipaboTKax,
HJIH C TyOHHHBIMH pernepaMH B CKBAaXXHHaX, NPOGYDEHHbIX C 3eMHOM
MOBEPXHOCTH HJH U3 TOPHBIX BbipabOTOK.

2.5. TyaBHOe ceueHHe MYJIbJbl CABHKEHHA H MECTO 3aK/1aJKH OCHOB-
HOM NpOQUILHON JIHHHUH BKPECT MPOCTHPAHHST PACNOJaraioT B CepeanHe
yyacTKa OYHCTHbIX paboT MO NMPOCTHPAHHIO, HAMEUEHHOro K 0TpaboTke
Ha nepuoa HabawoneHHi. Kak OCHOBHble, Tak H LOMOJHHTE/bHbE NPo-
¢puJbHble JUHUM CaefyeT 3akjanbiBaTb B MecTax, rie B BbipaboTan-
HOM rMpocTpaHcTBe Oy/JeT OCTaBJeHO MeHbLUE pas/HuHbIX UeNHKOB
HIH Oe3pyAHbIX Y4acTKOB, HalpuUMep Hal CepefHHAMH OUYHCTHDIX
6/10K0B.

2.6. Tlpu onpeneneHun MeCcT 3aK/ajKH OCHOBHbIX TPOMHAbHbIX JH-
HHH N0 TPOCTHPAHHIO CJeAYyeT YYecTb, YTO I0JOXKEHHE [J1aBHOro ce-
YeHHS1 MyJbAbl CABHXKEHHS MO NMPOCTHPAHHUIO B OOLLIEM C/Jy4ae HeMnocTo-
SIHHO W MOXET H3MEHHTbCH NpPH YyBeJUYeHHH [NyOHHbl pa3paboTKH,
H3MEHEHHH yrJia najeHusi PYAHOro TeJsa, FeoJOrHYecKoro CTpoeHHs
MaccuBa BMellamilux nopol, o6pa3oBaHuM MpoBaJja Ha 3eMHOH no-
BEPXHOCTH M Jp. B npakTuke BcTpeualoTcsi ciefylouUlHe XapaKTepHble
cayuau:

[. Mo pesynbTaTam npoBeaeHHbIX HAGAIOAEHHH HA AAHHOM HJIM aHa-
JOrHUHOM Y4YyacCTKe MECTOPOXIAEHHA H3BECTHbl OCHOBHbie MapaMmeTpbl
caBHxKeHust. OnpepeneHde MecT 3akNaiKH NPOMUIbHBIX JHHHH MO Npo-
CTHPAHHIO B 3TOM CJyuae NMPOBOAAT C/AeAYIOLIHM 06pa3oM:



a) MpH MOJOTOM H HAKJOHHOM MNAaJEHHW PYyNHOro Tena, Koraa Hapg
BepxHefi TpaHMUEH TrOpHbIX PaboT 3eMHasl MOBEDXHOCTb CABHUraeTcst
Ge3 o6pa3oBaHuA mpoBana (puc. l, a), onpeaeasior yrojs MakCHMaJb-
HOro ocegaHus 0, coenHHsisi NPAMOH JIHHHEHd TOYKY MAKCHMAaJbHBIX
ocefaHHN 3eMHOH moBepxHocTH M ¢ cepeniuHO#l BeIpaGOTAaHHOrO MPO-
erpaHctBa O. [lo usBecTHOMYy yray O onpepejsioT MOJOXKeHHE OCHOB-
HOH NPo¢HUIbHONH JIHHHH MO MPOCTHPAHUIO NPH pa3BUTUH FOPHbIX pabor,
LJsi yero OT cepenHHbl ofuiero BbipaGotaHHoro mnpoctpaHcrBa O
HMEIOLUXCS U MPOEKTHPYEMbIX OUHCTHHIX BbipaboTOK Ha nepuod HabJio-
nenu#t crposir yron 6 (touka M,). [lepeHecs TOuKy MaKCHMaJbHbIX
ocefaHuil Ha MJaaH NOBEPXHOCTH, MPOBOAAT uepe3 Hee [apaJesbHo
JIMHMH CPEAHero NpoCTHPaHUSA 3aJeXKH JHHHIO NPOEKTHOro MOJOXKeHHs
PO HABHOH JIHHHK MO NPOCTHPaHHIO;

6) aHaJOrMyHO MOCTYNMAIT NPH ONpedeeHHH MOJOXKeHHs NPOodHIb-
HOH JIHHHH MO NPOCTHPAHHIO, KOr4a HajJ BepxHEll rpaHuued TrOpPHLIX
pa6oT BO3HHKAIOT HeGOJbillie BOPOHKH WJH MPOBAJjbl, KOTOpbie He
MoNyYaloT AajdbHeHlero pa3BUTHA [PH YBeJHYEHHH TAyOHHBI OTpa-
GOTKH, a B MyJbJle COBHXEHHS1 obpa3syeTcsi BTOpasi TOYKa MaKCHMaJb-
Horo ocegaHuss M, (cm. puc. 1, 6).

B) npu pa3paloTKe KPYTONMaAalOUWHX PYAHBIX TeJl B MYyJbJe CABHXKe-
HHUs o6pa3syercsl 30Ha OOpylieHHsl, pa3Mepbl KOTOPOH NpPH yBEJHYEHHH
ray6uHbl OTPaGOTKH BO3PAcTaloT, HO TOYKA MAKCHMalbHbIX OCEAaHHH
ocTaercsi NPUypouyeHHOH K mnpoasy (cM. puc. I, g). B asrom cayuae
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Puc. 1. Cxema onpeaesienHs MeCT PacnoioXehHs NPOYH/AbHBLIX JHHHA NO NPOCTHPAHKIO
3aneXH (Ba paspese BKPECT MPOCTHPAHHA 3aNEXKM):
a — MPH NOJOrOM H HAKJAOHHOM MafieHuH; 6, 6 — NpY KPYTOM NafeHuH, ¢ — Ha MNAaHe
3eMHOH NOBEPXHOCTH
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OCHOBHAS1 MPOQU/IbHAS JIHHHUS MO MPOCTHPAHHIO L0/I)KHA MPOXOAHTDH ye-
pe3 ueHtp npomana (Touka M Ha puc. 1, 8, 2), NONONHUTENbHYIO
NpOQUABHYIO JHHHIO (NPH HEOOXOLAHMOCTH) pacrnojaralT Hajl HHXHei
rpaHuilefl NMPOEKTHbIX OUMCTHBIX BbHIPAGOTOK Ha nepHoa HabJ0AeHH#H
(Touka M;). Ecaun cyuiecTByer BepOSITHOCTb CABHXKEHHsI MOPOA Jexa-
yero 60Ka, TO CO CTOPOHbI BOCCTAHHA 3aK/JaJblBAIOT BTOPYIO AOMOJHH-
TeJAbHYIO NPOdHUAbHYIO JAHHHIO (cM. puc. I, 8, ¢; Touka M), npoxo-
JSLYI0 N0 Kpaio 30HbI O6GPYILEHHS.

2. MHcTpyMeHTa/bHble HA0JMIOAEHHS 34 CABHXKEHHEM He NPOBOAMJH,
HO Ha 3eMHOH IOBEPXHOCTH HMeeTCsi NMpoBajJ OT TOpHbIX paboT Ha
BEPXHHX TOPH3OHTAX:

a) npu paspabGoTKe pYyAHbIX Tes Ma/noffi W CpelHedl MOLLHOCTH
(m<<5 M) npeuMyuLleCTBEHHO >KWJIbHOTO THNAa MOJOXKEHHe OCHOBHOH
npoHAbHONH JIMHHM MO NPOCTHPAHHIO onpeaeasioT no yray 6=90°,
NOCTPOEHHOMY OT cepelaHHbl o6Lero BbipabOTAHHOTO MPOCTPAHCTBA
(em. puc. 1, 6);

6) npu pazpabGoTKe MOLLHbIX U BeCbMa MOLUHbIX PYIHbIX Tea ofnpe-
JesleHHe MOJNOXKEeHHS OCHOBHOH H NOMOJHHUTEAbHBIX NMPOPUAbHBIX JHHHA
noKa3saHo Ha puc. 1, g, e

3. MecropoxKaeHHe TOJNbKO HayHHAIOT pa3pabaTblBaTb, BHIAHMbIX
NposiBJIeHHH CABHXXEHHA 3eMHOH NoBepXHOCTH HeT. OnpesneneHue nojo-
EHHSI OCHOBHOH NpPOdHIbHON JIMHHH MO NPOCTHPAHHIO MPOBOAAT:

a) NpH yrie najeHHs PYAHOro tena meHee 45° — no yray 6, paBHo-
My 90° ¥ MOCTPOEHHOMY OT CepelHHbl MPOEKTHbIX OYHCTHLIX BbIpAabOTOK
Ha nepHoa HabJuroAeHHs,

6) npu yrje najeHus pyaHoro Tesa 6Gosee 45° 3akJaAblBalOT ABe
npoduabHble JHHHH, OAHY M3 KOTOPBIX pacrno/aramT Haj CepeaiHHOH
OUHCTHOH BbIpaGOTKH NepBoro orpabarteiBaemoro staxa (0=90°), a
APYrylo — Hal HUXKHeH rpaHHuell NpPOeKTHbIX OYHCTHbIX BbIPaGOTOK Ha
nepuon HaGJlogeHult (cMm. puc. |, s).

4. UnctpymeHTanbHble HabJI0OJeHHs] He NMPOBOAHJAH, a TMOPHO-reoJso-
FHYECKHE YCJOBHS HE MO3BOJAIOT ONPENeJHTb MOJOXKEHHe H OpHeH-
THPOBKY TIJIaBHOTO CeYEeHHUs] MYJbAbl CABHXEHHf MO MPOCTHPAHHIO.
B 3Tom cayuae napaJjienbHO OCHOBHOH NPOQHIbHOH JIHHHH BKpecT
NPOCTHPAHHA PYAHBLIX Ted 3aKJa[biBalOT 2—3 L0NOJHHUTENbHble Mpo-
¢HnbHble JMHUK. T1pH HanuuMM UAM BEpPOATHOCTH MOSIBJEHHS NpoBaJja
1 —2 JMHHH NOJMXKHBI pacnosaraTbCsi B TOpUe MNpoOBaJa, aHajJOTHYHO
JuHHH A — B (cM. puc. 1, e). Tlocne BbisiBsieHusi N0 HaGJMIOAEHHUAM
MONOXEHHSI TOUEK MAaKCHMaAbHbIX OCeJaHHH NpH oTpaboTke BepXHero
FrOPH3OHTa MPOEKTHPYIOT 3aKJaAKy OCHOBHOH NPOGHIbHOH JIHHHH MO
NPOCTHPAHHUIO, OPHEHTHPYA ee Mo 3THM Toukam. [IpH Heo6XxOoAMMOCTH
3aK/JaAbIBAIOT AONOJHHUTENbHbIE PO HAbHBIE JIHHHH 10 NPOCTHPAHHIO B
COOTBETCTBHH C NepBbLIMH TpeMs cayyassMH. Bo Bcex 3tux cayuasx
AOMOJHHUTE/NbHbIE MNPOQHAbHbIE JHHHH MOLYT HMETb MPOTAMEHHOCTb,
MeHbilly!o, ueM npeaycmorpeHo n. 2.10, u Moryr ObiTb 3aj0xeHb 6e3
onopHuix penepoB. [TonoxeHue penepoB Mo OCHOBHBIM H LOMOAHHTENb-
HbIM MPOPHIbHBIM JHHHAM IPH HAJUYUH HIH BEPOSITHOCTH 06pa3oBaHHA
30HBI O6pYlUeHHst TOKa3aHo Ha pHc. 1, e.

2.7. Kaxaas npoduabHaa JNHHUA A0MKHA COCTOSITb H3 OMOPHLIX H



paGouux penepos. OnopHbie penepsl 3aK1aAbBaOT HAa KOHLAX NPOPHIb-
HbIX JIMHHA BHE 30HBI CABHXKEHHs 3eMHOH noBepxHOCTH. Yucao HX Ha
KaXXAoM KOHue MpoQH/IbHOH JHHHH [NO/KHO ObiThb HE MeHee [ABYX.
Pacnonoxenne onopHbIX penepoB TOJNbKO Ha OAHOM KOHUE NPOQdH/b-
HOH JIHHMM JNONYCKaercs, eC/JH MO YCJAOBHAM pedbed)a MECTHOCTH HJIH
Mo APYrHM NPHYHMHAM Hesb3sl 3aKJajiblBaTb penepbl MO 06OMM KOHLAM
JIHHMH.

Pa6ouyne penepnl 3ak/iaablBalOT B Npeaeiax 0XHAaeMOH 30Hbl CLBH-
XEHHs1 3eMHOH moBepXHOCTU. [paHHUBbl 3TOM 30HbLI ONpeneSsiioT ¢ No-
MOLUBLIO yrioB ciaBuxeHuss f, vy, f, ¥ 6 B KOpeHHbIX DOpoAax AJjs
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Puc. 2. Onpenenenne pJUH NPOEKTHPYEMbIX APOPHIBHBIX JHHHI:
a, 6-— Ha paspese BKPeCT NPOCTHDAHUA NOPOA; 8 — HA paspe3de MO MNPOCTHPAHHIO
noposn; / — orpa6orako; 2 — HaMeueHo K oTpaGoTKe Ha nepHoa HabslofeHHH
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AAHHOrO HJIH aHaJIOrHYHOIO MECTOPOXKIAEHMSl, YMeHbIUeHHbIX Ha 10°, u
yIJla CABH)KEHHS] B HAHOCaX H BbIBETPE/]bIX NMOPoAax ¢.

2.8. Korga yrabl caBHxeHHs AAS AAHHOTG HJAH aHalOTHYHOTO
MECTOPOXAEHHS He M3BECTHbI, HX BEJIHUYHHY PEKOMeHAYeTCs ONnpefensiTh
B COOTBETCTBHHM C JAHHbIMH, NPUBEAEHHbBIMH B Tabuuue AAsl CpedHe-
B3BEILEHHOro 3HayeHHsi KO3QPHUHEHTa KpenocTH nopoa fep = (fim, +
+ fama + o Ffama)/(mi+ me 4 ... 4 ma), tae fi, fo . fa—
KpenocThb CJ0eB; mj, Mz, ... M, — MOILHOCTb CJOEB. Yro/J CABHMKEHHS
B HaHOCaX M BbIBETpe/JbiX NOpOAAX NPHHHMAIOT pPaBHbBIM BO BCeX Ha-
npabJeHHAX. B cyxux (neo6BoaHeHHbIX) nopoaax ¢ = 50°, HO He npe-
BblllaeT 3HayeHHH yraoB CABHXKeHHS. [IpH MOUIHOCTH cjl0eB pPYAHBIX
Teql m > 15 m, rmy6une paspaGorku H << 100 m, MOILHOCTH HAHOCOB
H BhiBeTpeabix nopona 6osnee 30 M yron ¢ NpHHHMAOT paBHbiM 40°.
B o6BoaHeHHbIX HaHOcax 3HauyeHHe ¢ MPUHHMaeTcs paBHbiM 35°.

2.9. Tlpu 3aknanke HabalofaTeIbHOM CTAHUMKH KPOME OTIOPHBIX H pa-
60uHX penepoB AONKHO ObiThb -BHIGPAHO He MeHee Tpex HCXOIHbIX pene-
POB, OT KOTOPHIX NPOBEPSIOT HENOJBHMXKHOCTH OMNOPHBIX pEeNnepoB Mo
BbicoTe. [la1si 3TOH UeH HCNONB3YIOT CYLIECTBYIOLHE MYHKTbl MapKLie#-
JIepCKOH ONOpHOM CeTH, pacrnoJ/iOXKEHHble BHE 30Hbl BJMSIHHSI TOPHbIX
pabor.

2.10. Hauubl npodHIbHBIX JIMHHA ONpefessioT caeaylouHM o6pa3om
(puc. 2). Ilpu nonorom M HaKJIOHHOM NadeHHH PYAHbIX Tea (a < 45°)
Ha pa3spe3e BKDECT MPOCTHPAHHA OT HHXKHEH TIpaHHLbl OYHCTHOH Bbi-
paboTKH, NpoekTHpyeMol K oTpa6GoTKe NoA NpOQHALHOH JHHHEeH, Npo-
BOAAT JIHHHIO noA yrioM B — 10°, a or BepxHe#l rpaHuubl BbIpabOTKH —
noa yraom y — 10° 10 KOHTaKTa KOpPEHHbIX NMOPOL C HAHOCAMH (TOYKH
Ha PHUC. 2, @) W nanee — Nnoj yrjioM ¢ A0 NepeceyeHHs C JHHHel 3eMHOH
noBepXHOCTH B Toukax A u B. [Toayuennble Toukn A u B gaior rpasnubl
OXXHjaeMOH 30HbI CABHXKEHHH 3eMHOH MNOBEPXHOCTH, a pacCcTosiHue
MEXAY HHMMH onpejedsieT AJHHY pabodeii 4acTH (POPHIBHON JHHHH
BKPeCT NPOCTHPaHHA Ha [JaHHOM paspese.

l‘pynna nopoa n Yron nasenun Yroa casuxenus, rpaavce
Tun u cTpoenne nopolnl (k030 PHUNEHT Kpe- rpy?fn.a PyaHBX Tes a,

NOCTH NOPOA fep) rpanyc 8 B ¥ B
I, cionctoe 1(<<5) 1 0—45 55 45 55 —
2 46—75 55 40 — 40
3 76—90 55 45 — 40
2(5+8) | 0—45 60 | 50 | 60 | —
2 46—60 60 40 60 —
3 61—75 60 40 - 50
4 76—90 60 45 — 50
3(>8) 1 0—45 65 | 50 | 65 | —
2 46— 60 65 45 65 —
3 61—75 65 45 — 50
4 76—90 65 50 — 50
I, necnoncroe 4(>=8 1 0—30 70 70 70 —
) (=9 o | 31—50 | 70 | 65 | 65 | —
3 51—75 70 65 — a
4 76—90 70 65 — 65




Tlpu xpyrom nagenuu pyaHbix Teq (o >> 45°) rpaHuuy oxxunaemoii
30HbI CABHXKEHMA CO CTOPOHBI BOCCTAHHSI CTPOAAT OT HHXKHEH TpaHHUbI
O4HCTHOR BHPAGOTKH B JexaueM GOKYy pYyIOHOrO Tela MOA YIJIOM
B1 — 10° (cM. puc. 2, 6).

Ha paspese nmo npocTHpaHHIO OT NPOEKTHbIX TPAHUL OYHCTHBIX
pa6ot Ha nepHoa HabJIOAEHHH B CTOPOHbI TOPIOB PYLHOrO TeNa NPOBO-
AAT JuHMH noi yraoM O — 10° no mepeceueHHs ¢ JHHHEH KOHTaKTa
KOPEHHBIX MOPOA C HaHOcaMH (TOUKH Ha PHC. 2, 8) M [anee MOA
yrJOM ¢ B HaHOcax A0 MepeceyeHHs C JHHHEeH 3eMHOH NMOBEPXHOCTH B
Toukax A u B. Toukn A H B — rpaHuubl 0x1AaeMOl 30HbI CABHXEHHS
no npoctHpaHHo. OT HHX OTKJAaAbIBAIOT MO ABa OTPe3Ka, PABHbIX
YTPOEHHOH [JIHHe IPHHATOrO MHTEpPBaJja MeX/y pefepamH, H NOJay4aioT
touky T, B, I, E, ompepeasiomne mecra pacnosioxeHusi ONOPHBIX
penepos. [1pu Heo6xoanMOCTH no3aKaafKa penepoB NpopHJIbLHON JHHHH
npenycMatpusaercs npoekrom. Ha yyactkax npodpuabHbix JuHu#, nona-
AalowHx B GaKTHYECKYIO WM OXHAaeMylo 30HY OOpYLIEHHS, 3aK1aAKy
penepoB He NPOBOAAT (cM. n. 2.2).

2.11. Tlpu nepeceyeHHH NPOGHUALHONR JUHUEH TEKTOHHYECKOTO Hapy-
IIeHHsl, BLIXOASLLEro NMOA HAHOCHl W HMeIOULEero najeHHe CMeCTHTeNd B
CTOPOHY BBIpaGOTaHHOINO MNPOCTPAHCTBA, MJIHHY NPOQHILHOH JNHHHU
onpefensiloT € TAKMM pacueToM, 4robbl 3a 30HOH BJIHSIHHSL TEKTO-
HHYECKOro HAapyUIEeHHsi pacrojaraiocb He MeHee Tpex pabouux pe-
nepos.

2.12. Yucao pabounx penepos Mo NPOQPHIBHOH JHHHH ONpeaesior
JJHHOA JINHMH K BbIODAHHOH BeJHYMHOH HHTEPBaja MEXAYy pernepam.
Benuuuny storo uHTepBana npuHuMmawnT paBHoil 15—20 M. Tlpu npo-
BEJleHHM CMeuHabHbIX HCCACAOBaHHH (H3yueHHe JUCKPETHOCTH Mpolec-
ca CABHXKEHHS, COCPeloTOUEHHBIX AedopManuii B palioHe TEKTOHHUECKHX
HapylleHHH) NpPOBOAAT CrYylLeHHe penepoB HAa OTAEJbHbIX YuyacTKax
npotuasHoR nuHMK. TIpH 3TOM AJMHA OCHOBHOIO HHTEpBala MEXAY
penepamH AO/KHa GbiThb KpaTHOH AJIHHe MHTepBaja MeXAY pernepamu
npu ux crywenud. [Ipu ray6une paspaGorku cseime 500 M jponycka-
eTca yBenuueHue (4o 30 M) uHTepBana Mexay paGoyHMH penepamu
B LIEHTPAJbHOH YaCTH MYJbAbl CABHXKEHHSI.

2.13. Hnn yno6erBa HabnwoaeHnil 3a CABHXKEHHEM DENepoB B BEPTH-
KalbHOM ¥ FOPM3OHTaJIbHON NMJIOCKOCTSIX NPH HEPOBHOM peflbedpe MecT-
HOCTH, KPYTHIX CKJOHaX H GO/MbLIMX MHTepBaJlaX MeXAy ONMOPHLIMH pe-
nepamMH Ha NPOQHJIbHBIX JHHHAX 3aKAAAHBAIOT B KauecTBe NMEPEeXOAHBIX
TOYEK MOCTOsIHHble BCMOMOraTe/bHble penepbl 3aGHBHOrO THNA.

2.14. Pa36uBKy Ha6niofaTe/bHON CTAHLHH, T. €. NePeHeceH e NpoeK-
Ta B HaTypy, [POBOASIT HHCTPYMEHTAJNbHO OT MYHKTOB MapKuleHaepcKo#
onopHoil cetn. Ilpn 3ToM ponyckaercs MPOBOAMTb KOPPEKTHPOBKY
npoekTa CTaHUHH H YCTAHABJIHBaThb OKOHUaTe/bHble MECTa pacrnosoxe-
HHA NPOMHIbHMX JHHHH H 3aKJaiKH penepoB HeNOCPeACTBEHHO Ha
MECTHOCTH C y4yeToM ocoGeHHOCTelH ee peibeda, 3aCTPOEHHOCTH, Xapak-
Tepa HCNOJb30BaHHA 3€MeJIbHbIX YrOAHH M BHAHMBIX NPOABAEHHH npo-
necca CABHKEHHSI Ha 3eMHOH NOBepXHOCTH. MecTa 3aKk/JajKH penepos
Ha nPOMHIbHBIX JHHHAX OTMEUAIOT KOABIIKAMH, KOTOpble YCTaHaB-
JIHBAIOT MO CTBOPY JMHWH C AONYCTHMBIM OTKJOHEHHEM He Gosee 5 cm.
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KoHCTpyKLHHK pernepoB U cnocobbl UX 3aKMAAKH 0O KHbl 06ecrneunBaTh:
yao6cTBO HaAGJMIONEHHH 33 CABHXXEHHEM penepoB B BePTHKAAbHOH H
FOPH3OHTANbHONH NJOCKOCTAX, NMPOYHYIO CBA3b pefepoB C FPYHTOM; Ha-
AeXHYI0O COXPAHHOCTb PeNnepoB B TeUeHHe HAMEYeHHOro CpOoKa CaYXKOnl
HabJ104aTeNbHOH CTAHLHH.

PexomeHayemble KOHCTPYKUHH pemnepoB H cnocolbl WX 3aKJaAKH B
pa3’aHUYHBIX YCAOBUSIX NMPHBEAEHbl B NpuJ. 2.

2.15. B uensx mpenoxpaHeHHSl TONOBOK penepoB OT MeXaHHYECKHX
NoBpeX/JeHH! penepbl cjlefyeT 3aKJaAblBaTb TakiM 06Gpa3oM, 4TOObI
MX TOJOBKH HaxoAHIHch Ha 25—30 CM HHXKe [OBEPXHOCTH 3€eMJH.
B stoM cayuae y Ka)KZoro penepa yCTaHaBJMBAIOT CTOPOXOK (Aepe-
BSIHHBIA KOJbILIEK, OTPe3oK TPyObl, WITAaHTH) ¢ oBo3HaueHHeM HOMepa
penepa.

Ecnn BeposATHOCTb MOBPEXAEHUSA PenepoB B JaHHbIX YCJIOBHAX Mada,
TO HX T[OJIOBKH UeJecooO6pa3HO pacnojararb Ha TakoM pacCTOAHHH
OT MOBepXHOCTH 3eMaH (He npesbiwaowem 0,5 M), uTo6bl obecneyuTb
BO3MOXHOCTb H3MEPEHHsA AJHUH HHTEPBaJOB MeXAy penepaMd Heno-
CpPeNCTBEHHO MO WX roJoBkaMm. B 3ToMm ciayuae npoBOAAT OKONKY pe-
nepoB C YACTHUHOH 3aChHINKOH TPYHTOM BhICTYNalolled 4acTH penepa.

2.16. Ina npenoTBpalleHHsi BJAHAHHA CE30HHOTO NPOMEpP3aHHA H
OTTauBaHUA TPYHTA Ha YCTOHUUBOCTb penepoB rAyGHHY MX 3aKJAAKH
BBIOHPAIOT C TakHM pacyeTom, yToObl HHXKHHI KoHel penepa Obln pa-
cnosoxeH Ha 0,5 M HuKe rpaHuubl npomepsanus rpyuta. Ilpu 3Tom
3aMOJHSAIOT 6€TOHOM TOJIbKO HHXHIOI YaCTb CKBAXXHMHbl WM KOTJOBaHa
(AKopb penepa), pacnoyoXEeHHYIO HHXKe rpaHulbl NPOMep3aHHs TPYHTa,
a BEPXHIOK ee YacTb 3aChiAlOT FPYHTOM, MECKOM WM waakoMm. MuHu-
MaJbHYI0 TyOHHY 3aK/JaJKH pernepoB B HeCKalbHbiX NOPOAAX MPHUHH-
MaloT paBHOH | M, a B cKa/lbHbiXx — 0,3 M.

2.17. Komnnekc pa6oT Ha Haba0aaTe/bHOH CTaHIHH BKIIOUdeT cJe-
LylolllHe Onmepaumu.

1. MHcTpyMeHTanbHOE OrnpeneneHHe BeJWUYMH CABHXKEHHI penepos
B FOPH3OHTAJbHOH H BEPTHKAJIbHOH MJOCKOCTAX.

2. DHKCAUHIO TPellUH, NOABJSIOUIMXCA HA 3eMHOH MOBEPXHOCTH, €
onpeneeHHeM HX pacKpbITHS, NPOTAKEHHOCTH, NTOJOXKEHHSI OTHOCUTEb-
HO NPOGHIBHBIX JHHHWH, CbeMKY NPOBAJOB U 30HB OGPYLUEHHS.

3. OcMmoTp noa3eMHbIX BbipaGoOTOK Mo HAGMIOAATENbHOH CTaHuHeR
¢ ¢ukcauue NpU3HakoB CABHXKEHHS MOPOA (CM. MpHA. 9).

4. CocraB/jieHue U MOMOJIHEHHE TJIAHOB H pPa3pe3oB OYHCTHBIX rop-
HbiX BbIpa60TOK B paioHe HalbJ/i0faTeNbHOH CTAHUHH C YKa3aHHeM Bpe-
MeHH XapakTepHblX 3TanoB FOPHbIX paboT (NpOM3BOACTBO MAacCOBbIX
B3DbIBOB, BBLIIYCK pPYAbl M3 MarasHHoOB, MOrailueHHe MexXAYKaMepHbiX
UeJMKOB, MOTOMOYHUH H T. II.).

5. MayyeHue TeKTOHHUECKOH HApPYILEHHOCTH H TPELLIHHOBATOCTH
FrOPHOr0 MacCHBa MO METOAHKE, H3JI0XKEHHOH B npuJ. 4.

6. C60op HaHHBIX O MPOYHOCTHLIX CBOHCTBAX MOPOA, a NpPH HX OT-
CYTCTBHH — OTGOp NPO6 H OTnpaBKa Ha HCMbiTaHHe 06pa3uoB 115 onpe-
JeNleHdsi MPOYHOCTHLIX CBONCTB MOPOA B COOTBETCTBUH C MPHJI. O (Bbl-
nojHeHue pabor no nyHkram 5 W 6 Bo3jaraercs Ha reO0JOTHUYECKYIO
cayxO0y npesnpusiTus).
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2.18. MucTpymesitaibhbie HaGJl0JeHHR Ha CTAHUMH COCTOSIT M3:

NJaHOBOA H BLICOTHOH MPHBSI30K OMNOPHLIX penepoB K HCXOAHBIM
nyHkTam ([pH BbIHOCE NPOEKTa B HATYpy) H MEPHOAHYECKOrO KOHTPO-
JIfl 332 HX HENOABHXHOCTBHIO B MEpHOA NpPOBeAeHHs HaGjoneHui;

HayaJbHblX HAGJIOACHHH AJSI ONpeAeseHHs] HCXOAHOrO MOJOXKEeHHs
penepoB Ha6./1l04aTeqbHOH CTAHLUHH B FOPH3OHTANbHON U BepPTHKANbHOM
MJOCKOCTAX:

MNOBTOPHLIX HAGJIONEHHH 3a NMOJNOXKEHHEM penepoB HaG/IOAATENbHOM
CTAHLHK AJISi ONpeNeJIeHHs] BeJIHYHH MX CABHIKEHHs;

MepHOAHYECKHX CbhEMOK TpEUIHH, MPOBAJOB M 30Hb O6pYyUIeHUs
3eMHOH NOBEPXHOCTH.

2.19. TlpuBsiaKy onopHbiX penepoB HabJIOAATENbHOH CTAHUMH B rO-
PH30HTAJABHOH TVIOCKOCTH OCYLUECTBJASIOT TPHAHTYISILHEH HIH NPOJOKe-
HHEM 3aMKHYTbIX TEOAOJHTHBIX XOAOB OT GuuKaHIKX MYHKTOB TPHaH-
FYJNSALHH MY NONIMTOHOMETPHH (MCXOAHBIX MyHKTOB). Jlonyckaercsi npu-
BSI3Ka INPOKJaAbiBAHHEM BHCHYErOo TEOJAOJUTHOrO X04a B INPAMOM H
06paTHOM HalpaBJIEeHHSX.

OrHocHTellbHasH JIHHeHHAs] HeBsi3Ka TEOLOJNHTHOrO XOAA He JOJKHA
npessiiath 1:2000. HM3mepenue yrjioB npoBOAAT TEOAOJMTOM C TOY-
HOCTbIO He Menee 30”7, uaMepenue ANHH — KOMIAPHPOBAHHOH CTadb-
HOH pyJleTKOH C MOCTOSIHHBIM HaTsXKeHHeM ee MpH NOMOILH LHHAMO-
Merpa.

[1pu u3MepeHUH ANHH H3MEPSIOT TEMNEpaTypy BO3AyXa W BBOAAT
COOTBETCTBYIOLLHE MONpPaBKH (cM. M. 5.5).

BblcoTHYiI0 NpHBA3KY H KOHTPOJb 3a HENMOABHXKHOCTbIO OMOPHBIX
penepoB NpPOBOJAT OT PenepoB H MYHKTOB MAapKILeHAEPCKOH HUBENUp-
HOHM ceTH HuBeaupoBaHHeM IV Kiacca B COOTBETCTBHH C YKa3aHHSIMH
pabornt [3].

2.20. Ha6JsofeHHst A5l ONpeAe/]eHHst UCXOLHOrO MOJMOXKEHHs pere-
poB HabJaionaTesqbHOH CTaHLUHH NPOBOAAT yepe3 ceMb AHed NpH 6eTo-
HUPOBAHHBIX penepax, TPH AHA — NpPU 3aGUBHLIX perepax Wiy mochie
MOJHOMO OTTAaWBAHHSI TpyHTa B pailoHaX MHOroJeTHe#l Mep3JoTbl
H COCTOAT M3 ABYX HE3aBHCHMbIX CepHil HaGJIOfeHHH, BKJIOYAIOILUX:
HHBEJHPOBaHHE BceX penepoB Ha6JI0JaTe/NIbHOH CTaHUMH; H3MepeHHe
paccTosHUH MexIy, penepaMH MO NMPOPHILHBIM JHHHAM; ONpefeneHHe
OpAHMHAT penepos, T. €. H3MepeHHe HX OTKJIOHEHHH OT cTBOpa npobH/ib-
HOH JIHHUM (cM. m. 2.28 u npua. 3).

Pa3pbiB BO BpeMEHH MeXIy OKOHUAHHEM MNepBOH CepHH H3MepeHHii
H HauaJioM BTODOH He AO/KeH MpeBblwlaTh MATH AHEH.

3a HcxonHble 3HAYEHHs] BBICOTHBIX OTMETOK PENepoB W AJHH HHTep-
Ba/NIOB MeXAY HHMH NPDHHHMAIOT CPeAHHE H3 ABYX CepHH HaGNIOAEHHH HX
BeJHYHHDI.

2.21. lna HHUBeNMpPOBaHHSI penepoB HAG6J/IOAAT&NbHOH CTAHLHH HC-
NOJIb3YIOT HUBEJHpPbI, NPHMEHsieMble A5 HuBeJdHpoBaHua IV kiacca,
UMeIolllHe YBeJHYEeHHe TPYOhl He MeHee 25% M ueHy HesNeHHs ypPOBHS
He Gosee 25”7 Ha 2 MM, MIM C CaMOYCTaHaBJHBAOLIEACS BH3HPHOIM
0ChIO.

Peiikn NpHMEHSIIOT TpPexXMeTpOBble, Hepa3pe3Hble, HBYXCTOPOHHHE,
OAHOCTOPOHHHE, IalleyHble HIH WTPHXOBbE, C ypoBHeM. [1pH ucmoJb-
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30BaHHH OJHOCTOPOHHHX peeK HHBeNMPOBAHHE MPOBOASAT C H3MEHEHHEM
FOPH30OHTAa HHCTPYMEHTA.

2.22. Tlepen Hauya/noM cepHH HaGJIOAEHHH NMPOBOLAT BCE MOBEPKH
HHBeaupa. PelikH [0/KHbl ObiTb NPOKOMMApHPOBAHbI, YPOBHH BbiBe-
penbl. TloBepkH ypoBHeil peek M YCTAHOBOUHOrO ypOBHSI npubopa
BBIMOJIHAIOT Nepel KaXK[biM BbIXOAOM Ha HabJ/IOLeHHs, NOBEPKY H HC-
npas/eHHe LHIHHAPHYECKOrO YpOBHS — yepe3 3—4 Bbixoa.

2.23. HuBenuposaHue penepoB Ha NPOQHJbHBIX JHHHAX NPOBOASAT
3aMKHYTBIMH HJH BHCAYHMM (NPH 3aKJadKe OMNOPHLIX penepoB Ha
OJHOM KOHILle NMPOQHIbHOH JHHHH) XORAMH B NMPAMOM H o6paTHOM Ha-
npasjeHusiX. OcHOBHble NpPOQHJbHbIE JIHHHH Lenecoo6pa3Ho yBs3bl-
BaTb B OLHY CHCTEMY (3aMKHYTble XO[bl, CHCTEMa XOAOB C Y3JIOBbIMH
TOUKAMH).

Peiiky kak B npsimoM, Tak M B 0OGpDaTHOM X0A4aX YCTAHAaBJIHBAIOT
Ha Bce pa6Goune H onopHble penepbl. OTCYETbl HA NPOMEKYTOUHbIE H
cBA3yolUHe penepbl 6epyT Mo cpefHed HHTH C ABYX CTOPOH PeHKH HJH
C M3MEHeHHEM TOpH3OHTa HHCcTpyMeHTa (cM. m. 2.21). HusenupoBaHue
NPOBOASIT H3 CepedHHbl PAacCTOSAHHA MeXAY CBA3YIOWHMH TOUKAMH.
Paccrosinne OT HMHCTpyME€HTa 10 CBA3YIOLUMX TOYeK He [OJDKHO [Mpe-
BbllIATh 75 M, HEpaBEeHCTBO MJey gonyckaercss He Gosee 3 M. [Topsigok
HabJ/lofeHHii Ha CTaHUHUH H (QOPMa 3aMHUCH MOJNYUYEHHbIX QAHHBIX MPH-
BeleHbl B npua. 8.

PacxoxaetHHe B npeBbllIEHHSX, MOJYUEHHbIX N0 YEPHOH H KPacCHOI
CTOPOHAM peeK WJIM MO OJHOH CTOpPOHe, HO NMPH ABYX TOPHU3OHTAX HH-
CTPyMEHTa, He JO/XHO ObiTb Oosee +3 mm. Hepsiska npeBbilueHuii B
3aMKHYTBbIX XOAaX, ABOMHBIX XOMaX H/AH XOAaX, NPHBS3aHHbIX K ONop-
HbIM MYHKTaM, He AOJKHA ObiTb Godee == 15v/L, MM uan =44+/n, mm
npH umcae wratuBoB n 6ogee 15 Ha | kM xoaa.

2.24. M3MepeHHe pacCTOsiHUH MeXAY penepaMH mPOPHIbHbIX
JHHHI TNPOBOASAT CTaJbHbBIMH pYJeTKaMH MWJH CBeTofa/bHOMEpPaMH.

Ecan no ycaoBusm pesnbeda MECTHOCTH MpOBefeHHe Hernocpes-
CTBEHHbIX H3MEpeHH! MJIHH HMHTEpBAaJOB MEXAY pernepaMu 3aTpyAHH-
TeNbHO, TO Ha6J/I0[leHHS 3a CABHXKEHHEM pernepoB MOXHO MPOBOAMTb,
no/ab3ysiCb TPHTOHOMETPHYECKHMH METOAAMH, COrJacHO npuJ. 6.

2.25. las n3MepeHHs pacCTOSIHHH MEXAY pernepaMu npodHIbHbIX
JIHHHH HCMONb3YIOT CTaJjbHble PY/JEeTKH C MHJJHMETPOBbIMH [deNeHHSAMH
WM CrlelHanbHble PYJAETKH U3 MepHOH MPOBOJIOKH C MHIJIUMETPOBBIMH
IJKaJaMHd Ha KoHuax. MamepeHusi npoBOAAT Ha Becy C MOCTOSHHbIM
HaTSXKeHWeM TMOoJIoTHAa pyJaeTkH AuHamomerpom ycuawem 100 H
(10 krc). Ilpu u3mepeHnu HHTepBana no pyJaerke GepyT He MmeHee
TpeXx Mnap OTCUETOB C NepeMelleHHeM pYJeTKH nocje Ka)[10# mnapsl
OTCYETOB Ha HECKOJbKO CaHTHMeTpOB. PacxoxiaeHue MexAy 06biMU
ABYMsl 3HAUYEHHSIMH MJIMHBI HHTEpBaJsa He NOJXKHO MpeBbillaTh 3 MM.
Ha kaxpaoM HHTepBa/se H3MepslOT TaKxe TeMmnepaTypy BO3AyXa HJH
MONOTHA PYJETKH € TOYHOCTbIO A0 =+ 1° (cMm. mpua. 3).

H3amepenne fJHH B KaXX10# cepHH HAGJIOAEHHH MPOBOAAT B MPSAMOM
H 00paTHOM HamnpaBsJeHHsX; GopMa XypHa/da H 3aMHCH JaHHBIX NpPH-
BeleHbl B npuJ. 8. PacxoxaeHne HENOCPEACTBEHHO U3MEPEHHOH AJMHbI
HHTepBa/ja B NPSAMOM M OOpaTHOM HaNpaBJIeHHAX He LO/NXKHO MpeBbl-
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wartb =42 MM. PacxoxaeHue H3MepeHHbIX DacCTOSIHHH MexAy Kpa#-
HHMH penepaMH MPOQHJbHLIX JHHHH H3 MPSMOro H O6pPaTHOro Xo4OB
He go/kHO npeBbimiaTh 1:10 000 AnHHBI MPOGUIBHON JHHHH.

ITo penepaM c OTKPHITBIMH LEHTPAMH AJHHBl U3MEPHAIOT HEMoCpen-
CTBEHHO MO LEHTPaM Ha ro/l0BKax penepos, NpeABapHTENbHO pacuH-
CTHB CTBOp NPO(MHIbHOH JMHHH OT HEPOBHOCTEH MOUBBI, MEIUAIOLIHX
cBOGOAHOMY NPOJIOKEHHUIO MONOTHA pyJieTKH. [1o penepam co CKpbITBIMH
UEeHTPaMH JJIMHbl H3MEpSIOT C BHIHOCOM LEHTPOB perepoB C IOMOLLbIO
JKECTKHX HJH LIHYPOBBIX OTBECOB, a TakKXe ONTHYECKHX LEHTPHPOB.
OnucaHHe KOHCTPYKUHH KeCTKHX OTBECOB W METONHKA H3MepeHHil
IJIMH 110 HHM MpPHBEAEHbl B NMPHJ. 3.

2.26. Viamepenne NIJIHH HHTEpBAJOB MeXJy penepaMH MoXeT
ObITh BLIMOJIHEHO TaKxXe CBeTOAalbHOMepaMHu CO cpelHed KBajipaTH-
YecKO#l MOrpelHoCTbi0 H3MepeHHsi He Gosnee =45 Mm. IlocienoBaresnn-
HOCTb BBINOJIHEHHS ONMepauui MO M3MEPEHHIO PacCTOSIHHI -CBETOAA/bHO-
MEpOM perjaMeHTHPYeTCS HHCTPYKUHSMH MO 3KCNJayaTaluWH KOHKpeT-
HOro npudopa.

uesbio obecrneyeHHs HAJEXHOro KOHTpOJNS H3MepeHMH, o6Ha-
PYXKEHHSI M HCKJIOYEHUS CHCTEMaTHYEeCKHX MOrpeLiHOCTed HabJiodeHHUs
Ha NPOQUABHBIX JHHHAX CJEAYeT BHIMNOJHSATbL 110 CXeMaM, NpUBedeHHbIM
B npua. 6. B 3ToM csayuae KOHTpoJbHble onpefeneHusi NPHGOPHBIX
nonpaBoK NMPOBOAUTH He OGS3ATENbHO.

2.27. Tlpn yrnax Hak/JIoHa 3eMHOH MOBEPXHOCTH cBbilie 15° u
CH/JbHO H3pe3aHHOM (rOpPUCTOM) pesabede MECTHOCTH onpeneseHue
CMellleHHH peneposB MPOBOASIT TPUFOHOMETPHYECKHM HHBENHDPOBAHHEM.
BepTukanbhble yrael npu 3ToM H3MmepsiloT Teogoiutamu T2, Theo-010
HJIH PABHOTOUHBIMU HM, [IPH 3TOM JJIHHA Jlyda BH3UPOBAHUA He AOMKHA
npesniwath 120—150 M. CxeMbl u3MepeHH#H TPH TPUrOHOMETPHUYECKOM
HMBEJHPOBAaHHH OMNHCaHbl B Npua. 6. Bbicorbl npu6opoB H cHrHa/oB
H3MEepSIOT ¢ TOYHOCTbIO =1 MM.

2.28. Mamepenue opAMHAT MPOBOAST B CJAEAYIOLLHX CJaydyasix:

npu HecorjacHoM (Gosee 15°) mnpoctHpaHMM nopos H PYAHOro
TeJa;

NpH OTKJOHEHHH HalpaB/eHusi Npo¢HIbHOH JHHHH Gosee 15° or
NEePneHArKyaapa K KOHTYPYy ropHbix pabor;

npH (JaHrOBOM H [HAaroHaJbHOM PacCHOMOXEHHAX NpPOTSKEHHbIX
0GbEKTOB;

Ha KOHTPOJIbHBIX penepax CTaHUudH ryGHHHBIX penepos;

OpH HaJHYHH Ha MECTOPOXIAEHHH [OAs AHOMAJbHbIX TEKTOHH-
YeCKHUX HanpsKeHuu.

HiamepeHust NpoBOAAT B COOTBETCTBHM C NpHJ. 3.

2.29. TloBTopHble HabalOAeHUS HaA TNPOGUJbHBIX JUHHUAX NPOBOASIT
nocje TOro, Kak npouecc CABHXeHMSI Ha Ha6JI0IaeMOM yuyacTKe pac-
NPOCTPAHHTCA A0 3eMHOH noBepxuocTd (cM. n. 35 npua. 1). Hauano
CABHXEHHSl 3€MHOH MOBEPXHOCTH YCTAaHABJMBAIOT C MOMOLIbIO CTOPO-
JKEBhIX (KOHTPOJIbHbIX) HAGJMIOAEHHH, COCTOSALLHX M3 HHBENMPOBAaHHSA
penepoB NpOQHAbHBIX JHHHH Ha YYacTKax BO3MOXXHOrO pa3BHTHS
C/BHXKEHHS. 3€MHOH OBEPXHOCTH.

2.30. Yucno noBTOpHbIX HabJIOfEHUH M CPOK HX MPOBEJEHHs yCTa-

18



HaB/JMBAIOT B 33aBHUCHMOCTH OT [IOCTaBJEHHbIX 3a4ay H C YYeTOM
FOPHOTEXHHYECKHX YCJIOBHH pa3pabGOTKH pPYAHOro Tejla; OHH MOTYT
O6biTb H3MEHEHbl B COOTBETCTBHH ¢ (aKTHUECKHM pa3BHTHEM TIOpPHbIX
pa6oT H mpouecca CIBHKEHHS.

Hns u3yyeHHst pasBMTHA Npouecca CABHXKEHHS BO BpEMEHH Te-
DHOLHYECKH TNPOBOAAT MOBTOPHbIE HAG/IONEHHS, NPHYpOUHBAs HX
K XapakTepHbIM 3TamaM OYHCTHbIX paboT (A0 H Moc/e MacCOBbIX B3Pbl-
BOB, MOralleHHsl MeXAYKaMepHbIX LEJIHKOB M [OTOJOYHH, BbillycKa
pPYAbl M3 MarasiHoB W T. M.).

JIasi nosyuyeHHsi yrioBbiX MapaMeTpPoOB fpolecca CABHXKEHHS, onpe-
JleJIeHUs1 BeJIMUHH CABHXKEHHWH K Jedopmauui 3eMHOH MNOBEPXHOCTH
H BbISICHEHHS] XapakTepa pacnpejeseHHsi MX B MYJble CABHXEHHS
NOCTaTOYHO MPOBOAHUTL MOBTOpHble Habmofennss |—2 pasa B roa
10 OKOHYaHHsA mpouecca CABHXKeHHs (cM. n. 55 npua. 1).

Metoanka W TOYHOCTb H3MepeHHil NpPH MNOBTOPHbLIX HaOJMIOAEHHSIX
aHaJIOrHYHbl Ha4aJbHbIM HaGJIIOAEHHSIM.

2.31. BusyanbHbie HabJioAeHHsi NPOBOAAT C UE/AbI0 BbIsSIBJIEHHS
BHIHMbIX NMPH3HAKOB AeHOPMHUPOBAHHA T'OPHbIX NOPO/, 3€MHOH MoBepx-
HOCTH H noapabarbiBaeMblX O6'bEKTOB, ONpeJe/eHHsI CTeleHH AedopMu-
poBaHHOCTH 0ObeKTa HabJIOJleHHH 1 ee H3MeHeHHsl BO BpeMeHH B 3aBH-
CHMOCTH OT Pa3BHTHS OYHCTHBIX paboT, BbifOpa Mep OXpaHbl H CPOKOB
PEeMOHTHO-HaJ1aJlOuyHbIX (npoduaakTHueckux) pabor. B paione Hab.io-
laTeNbHblX CTAHLHH BH3yasbHble HAO/IOAEHHS NPOBOASIT OLHOBPEMEHHO
C HHCTpyMeHTa/lbHbIMH. MeToauKa BH3yajbHbiX HabJl0JeHHH npHBe-
aeHa B npua. 9.

3. HABJIIOAEHHS1 3A CABHW)XEHHUEM MACCHBA
FOPHbBIX NMOPOL

3.1. INMon3emHble HaGalofaTeNbHble CTAHUMH 3aK/JaAblBAOT A
Habal04eHHH 3a YCTOHYMBOCTbIO MOAPabOTaHHbIX MOPOA, pa3BHUTHEM
H (OpMHpPOBAHHEM pa3/IMYHBIX 30H CABHXEHHA H Ae(pOPMHPOBAHMS
B noxpa6oraHHOH Tosue nopoA. CTaHUMH 3aKJaiblBalOT NpPH MoApa-
60TKe OXpaHsieMblX OOBEKTOB, PAacCMO/OXKEHHbIX KakK B ToJlle MOpPOA,
Tak H Ha 3eMHOH NMOBepXHOCTH. Pe3yabraThl Ha6/lioAeHHH Ha CTaHLHUAX
HCIIOJB3YIOT MJIA ONpeaeseHHs XapakTepa CABHXKEHHS NOpPOAd Ha MecTo-
POXJAEHHH, MPOrHo3a BeJHYHH CIOBHXKEHHH W aedopMalHii TOJLLH
nopoj M 3eMHOH NOBEPXHOCTH B paHoHe moapabaTbiBaeMblX 00bEKTOB
M NPHHATHA B HEOOXOAHMbBIX CJydyasix CBOEBPEMEHHbIX Mep [0 Npeay-
NpeKAEeHHIO ONMACHLIX NOCAEACTBHHA HX MOAPabOTKH.

Ons u3yyeHHss M pewleHHs pa3HOOOpa3HbIX BOMPOCOB TOPHOTO
AaBjeHusi (BbIOOp ONTHMAaJNbHBIX MapaMeTpoB cHCTeM pa3paboTKH, pa-
UHOHAJIbHOE pacnojioXXeHHe H KpelJeHHe BbIpaGoTOK, Mephl GOpbObl
C TOPHBIMH yJapaMH) 3aKJajiblBalOT CMelHalbHble noA3emMHble HabJlo-
patenpHble cTaHuHH. Cnoco6bl 3aKknalKH, NpoBeaeHHs HaGJ/IOAEHHH,
06paboOTKH M HCMO/Nb3OBAHWA pe3yabTaToB HaOJIONEHHH Ha TakHX
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CTaHUMSAX NPHBeeHH B CMElUHaJbHOH JHTepaType U B nauHO# HMHcTpyk-
ILIHH He pPacCMaTpHBAIOTCH.

3.2. Penepnl noasemHOH Ha6uloaaTeNbHOH CTAHUMH 3aKJaaJbiBaIOT
B CYIIECTBYIOLULHX KalHTa/JbHbIX W MOATOTOBHTENbHBIX TFOPHbIX Bbipa-
60TKax Ha paspabaTbiBaeMOM H BbllleJieXKallHX TOpPH3OHTax, chne-
UHaJdbHO NPOHIAEHHBIX AJIS 3TOH UEJH BbIpaGOTKax, a TaKkKe CKBaXH-
Hax, MPOOGYPEHHbIX H3 MOA3EMHBbIX FOPHBIX BLIPAGOTOK HJH C 3€MHOMH
MOBEPXHOCTH.

[lpn noapaGorke 061bEKTOB, MNOAJEXALUHX OXpPaHe, BbIPaGOTKH
M CKBaXXHHbl, B KOTODHIX 3aK/JaJbBalOT penepbl, pacnojaraipT no
BO3MOXKHOCTH B OJHOH HJIM HECKOJbKHX OOLIHX /ISl HHX BePTHKaJbHbIX
MJOCKOCTAX, NPOXOASIHX uyepe3 mnojpabarbiBaeMblii OGBEKT HJH
B HernocpeACTBeHHOH 6au30CTH OT Hero. Ecsin npu 3akaanke noasemHoi
CTaHUMH OJHOBDEMEHHO 3aKJaAbIBAOT NPOPHILHYIO JIMHHIO H Ha
3eMHOH MOBEPXHOCTH (KOMIMJeKCcHas Ha6uiogaTesNbHasi CTaHLUHA), TO
NOCNEeAHIO CJaeAyeT paclnojaraTb B OJHOH BePTHKAJbHOH MJIOCKOCTH
¢ BbIpaGOTKAMH, B KOTOpPbIX 3aKJ/aJbBAIOT MOA3eMHYIO CTaHLHIO.

3.3. B cocraB noaseMHo#i Ha6mioAaTeNbHOH CTaHHMH BKJIOYAIKOT
pabouke H OMOpHblE pemepbl, 3aj0XeHHble B TOPHBIX BbipaboTKax,
H ry6GHHHBIE penepbl, 3aJ0}KEHHble B CKBajXKHHaX.

Pa6ouue penepbl 3aknaabiBaior ¢ HHTepBaaoM 10—15 M; oHH HOJK-
Hbl 110 BO3MOXHOCTH 00pa3oBbIBaTb NpAMble NPOQHIbHbIE JHHHH.
[Ipn Heo6XOOMMOCTH CrylLUeHHS penepoB HHTepBAJd MeXAy HHMH
YMeHbIIaT 40 3—5 M.

OnopHble penepbl 3aKJaablBalOT Ha KOHLAX NPOQHIbHBIX JNHHHA
(He mMeHee ABYX) 3a npenenaMu o6/aCTH CABHXEHHSt Ha JaHHOM TOpPH-
30HTe. MIX NpHUBSA3LIBAIOT K HCXOAHBIM penepam, A 3TOr0 HCNONb3YIOT
penepbl MoA3eMHOH MapKLlielJepcKoi OMOpHOH CeTH, pacnojoXeHHbie
BHe ,0611ell 30Hbl BJHAHHS IOPHBIX pa3paboTok (cM. n. 22 npua. 1).
Ecnu onopHble pernepbl 3allOXHTb HeJb3si, BC€ H3MepeHHsi H Mocae-
LyIolLyio HX 06pa6oTKy BeAyT OTHOCHTEJNbHO paboyero penepa, Hau6o-
Jiee ylaJieHHOrO OT OYHCTHHIX pa6oT. [1naHoBoe H BbICOTHOE MOJOXKEHHS
3TOro penepa npH HayajlbHOM H NOBTOPHOM HaGJIONEHHUSIX ONpeAeNsioT
HeMmoCpeaCTBEHHO OT HCXOHHHIX penepos.

PaGoune H onopHble penepnl 3aKJajAbiBaloT B [OUBe, KPOBJe HJH
B 60Kax BbipaGOTKH B 3aBHCHMOCTH OT BO3MOXHOCTH Haubojee AJH-
TeJbHOH MX COXPaHHOCTH, YA06CTBa 3aK/JaaKH M HaGJIOAeHHH.

3.4. Ha6nonenuss 3a caBuXKeHHeM H e¢pOpMaUHsIMH TOJLH MOPOL
Ha HEeJOCTYMHBIX AJsI HEMOCPEACTBEHHbIX HabJIOJeHHH yuacTKax mpo-
BOASIT C NMOMOLILbIO IMYOHHHBIX penepoB, 3a/710XKEHHbIX B CYLIECTBYIOULHX
HJH CcrelHaJbHO MPOHAEGHHbIX CKBaXXHHAaX U3 TOPHBIX BbIpAabOTOK HJIH
¢ 3eMHO#i noBepxHOCTH. OCHOBHble CBeJleHHsl O MeToAax HabJloAeHHH
3a CABHXEHHEM TOJIUIH MOPOA C MOMOILbIO TYOHHHBIX penepoB npu-
BeJleHbl B npuJ. 7.

3.5. KoHcTpykuus penepoB W crnoco6bl MX 3akJafKH Ha MOA3EMHBIX
Hap/MIoOAaTeNbHBIX CTAHLMAX AOJKHBI 06eCneunTb: NMPOCTOTY H3rOTOBJIE-
HHUSl H YCTAHOBKH (3aKJaJKH) HX B ropHOi BbIpaboTKe; NPOYHYIO CBS3b
C MacCHBOM MOPOJ, HCKJ/IOUAIOLLYI0 BJHSIHHE B3pbIBHBIX paboT H Jo-
KaJIbHbIX OTC/IOEHHH MNOPOA HAa KOHType BbIPabOTKH; [JIHTEJbHYIO
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COXPaHHOCTb; YAOGCTBO npoBeaeHust HabuoleHHd. Pekomenayemble
KOHCTPYKUHH penepoB H crnocobGbl MX 3aKJajK¥ NpuBeleHbl B NpHA. 2.

3.6. Eciin B COOTBETCTBHH ¢ MNMpPOEKTOM HAGJIOAATENbHOM CTaHUHH
4acTb penepoB B TrOPHbIX BbIPAaGOTKAaX WM CKBAa)XHHAX 3aKiaalbiBalOT
Ha ydyacTKe OXHMAAeMOH 30Hb OOpyLIeHHsl, B NpoekTe cJjelyeT npe-
LyCMOTpeTb CBOEBPEMEeHHbIH MNepexoi Ha AMCTaHUWOHHblE MeTO/bl
HabJ/I0leHHiH Ha AaHHOM yuacTke. [[nsi 3TOro Ha penepax M KOHAYKTO-
pax CKBaXXMH 3aKpen/slioT CTallHOHapHble HUBeJHPHble peilKH, M03BO-
JSIOlLHE TPOBOAHTH HHBENMPOBAaHHE HA PACCTOAHUH, a CKBaXXHHbI
o6opyayloT npubopaMH [IUCTAHUHOHHOH perdcTpaudH CABHXXKEHHH ray-
GHHHBIX penepoB HWJIH KOHLbI MPOBOJOK OT MOC/AE€JHHX BbIHOCAT 3a
npenesabl OXXHAAaeMOH 30Hbl OOpYILUEHHS.

3.7. 3akaajke penepoB B rOPHbIX BbIPaGOTKAX NPERLIECTBYET PEKOr-
HOCLUMPOBKA, B XoJe KOTOPOH OKOHYaTelbHO BLIGHPAIOT H OTMeualoT
MeCTa 3aKJadKHM, HCXOAS H3 yno6CTBA YCTAHOBKH (MOABECKH) HH-
Be/IHPHOH pelKH Ha penepe M HENOCPEACTBEHHOrO H3MepeHHst IJIHH
MHTEPBAJOB MeXAY HHMH; OJHOBPEMEHHO OTBICKHBAIOT H OCMAaTPHBAIOT
HCXOJHbie penephbl.

3.8. Tlocne 3aknanku noa3eMHod HabmoAaTeNbHON CTAHUMH MpPO-
BOIASIT NPHUBAA3KY ee OMOPHbIX penepoB K MYHKTaM MapKuieHaepcKoM
OMOpHOH ceTH. B HCKJ/IIOUHMTE/NbHBIX CAyyasix, Koria MPUBA3Ka K Mapk-
IWeHAepCKOH ceTH 3aTPyAHUTENbHA, Aonyckaercs o6paboTka H3Mme-
pPeHHH Ha NPOQHJbHBIX JIHHHAX B YCJAOBHOH CHCTEME KOOPAMHAT M
OTMeTOK. B 3TOM c/aydyae npu pacnofoxeHdHH NpPoPUAbHBIX JIHHHE
CTaHLUHH HA HECKOJNbKHX TOpH3OHTaX o6s3aTresbHa YBA3KA KOOPAMHAT
H OTMETOK pernepoB Ha pa3HbiX FOPU3OHTAX B OAHY CHCTeMY.

3.9. Tlepeaauy BBICOTHBIX OTMETOK OT MNYHKTOB MapKlleHnepcKol
CeTH Ha OMNOpHble penepbl B TOPH3OHTANbHbIX BbipabOTKax MpOBOAAT
reoMeTpHYeCKHM HHBEJIHPOBAHHEM MO METOAMKEe H HOPMAaM HHBEJHPHbIX
xonoB IV kaacca, B HaK/JOHHbIX BblpabOTKaXx — TPHIOHOMETPHYECKHM
HUBeJHPOBaHHEM, Mepejauyy IJaHOBbIX KOODAHMHAT Ha OMOpHbie pe-
nepol — N0 MeTOAHKE W HOpPMaM MOA3eMHbIX TEOAOJHTHBIX XOAOB
I paspsna.

3.10. TlnaHoBoe nonoxeHHe paGoOyHX penepoB onpeaensiioT Mo
BbIYHCJ/IEHHBIM AJHHAM HHTEPBAJOB C 3aMEePOM KOHTPOJbHBIX PacCTON-
HHH [0 O6JHXKAHIIMX MapkKulefilepckHX, CBHEeMOYHbIX HWJIH KOHTYPHbIX
TOYeK mJsiaHa BbIPAOOTKH (COMpSXKEHHH, HULI) ANA psila penepos.

3.11. aa onpexeneHHss HCXORHOIO [MOJOXKEHHS] DeNepoB B IMOA-
3eMHbIX BbipabOTKaX NPOBOAAT HayadbHble HAOJI0AEHHS, COCTOSILLHE H3
IBYX HEe3aBHCHMbIX CepUil HHMBEJHPOBOK penepoB M H3MepeHH#H AJIMH
Mexay HuMH. B BbipaboTKax, rjpe npeanosaraercsi cMelleHHe penepos
B HanpasJieHHH, TNEPNeHAHKYJSAPHOM OCH BbIpaGOTKH, NPOBOAAT H3Me-
peHuHe OpAMHAT.

3.12. HuBennpoBanue pabouux penepoB B KaXKAo# cepHH HabJio-
OeHUH BBIMOJHAT C cobjlofeHHeM TpeboBanwui mn.nm. 2.21—2.23.
Jlonyckaercsi HCNO/b30BAHHE OAHOCTOPOHHHX pE€EeK, MeTaNIHYecKHx
JIHHeeK H MNOJBECHbIX peeK C JIaBCaHOBbLIM MOJOTHOM (CM. mpua. 3),
a TaKXe ABYX-TPeXMeTPOBbiX CKJAaAHbIX HHBENHPHbLIX peeK MpH YCAOBHH,
YTO HMBENHPOBAHHE BEAYT NPH ABYX OPHU3OHTAX HHCTPYMEHTA.
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3.13. Hamepenue paccTOsiHMEI MEXNY DenepaMu B KaX/[OH CcepHH
NPOBOAAT B NPSMOM M 06PATHOM HanpaBJEHHAX COIVIACHO M. M. 2.24—
2.26.

Ha penepax, 3asnoxeHHbix B 60Kax BbipaOOTKH, H3MEPEHHSI MpO-
BOJAT HENOCPEACTBEHHO MO IEeHTPAaM Ha TONOBKAX penepoB WaW Mo
LIeHTPaM CheMHbIX HaKOHEUHHKOB, 3aKpelJsieMblX Ha penepax BO BpeMs
HabJoeHHA, ec/IH penepbl BO H36eXKaHHE HX MOBPEXAEHHR 3a/NO0XeHhl
«3anoAJuLUo» B CTeHKe BbIPAGOTKH (cM. mpua. 2).

LleHTpl penepoB, 3a/l0XeHHbIX B MOUBE HJIH KDPOBJ€ BbLIPAGOTKH,
BBIHOCAT C MOMOIUBIO XECTKHX M LIHYPOBbIX OTBECOB HJIH ONTHYECKHX
uentpupoB. [Ipu 3ToM ¢HKCHPYIOT paccTOsiHHe OT LeHTpa penepa
4O MecTa NPHJIONKEHUS DyJieTKH AJs1 BBENEHHS MONpPaBKH 3a MNpeBblllie-
Hue. Korga HcnonbayioT kecTKHe OTBECH, MONPaBKH 3a MpeBbilIEHHE
TOYEK MPHJI0XKEHHs PYJeTKH BBOAAT TOJNLKO NPH Nepexoje OT H3Mepe-
HUH M0 KEeCTKHM oTBecaM K JpyroMmy crnocoGy HaMepeHuil (Hemocpep-
CTBEHHO 10 FOJIOBKaM Penepos, ¢ NOMOLILbIO UIHYPOBbIX OTBECOB H T. IL.).

3.14. M3mepeHue opauHaT npH Heo6XoZMMOCTH (cM. m. 2.28) mpo-
BOIAT B COOTBETCTBHH C NpPHJI. 3.

3.15. B BhipaboTkax c yraaMH HakjgoHa Godee 15—20° casuxe-
HHe penepoB B FOPH3OHTANbHON ¥ BEPTHKAJbHOH NJOCKOCTAX omnpene-
JISIOT TPUTOHOMETPUUECKHM HUBEJHDOBAHHEM IO METOAMKE, MpHBENEH-
HO¥ B npua. 6.

3.16. Habmonenna 3a caBHkeHHeM TIJIyOMHHBIX penepoB COCTOAT
B M3MepeHHH CMelUeHHH penepoB BAONb OCH CKBaXKHMHbI OTHOCHTEJNbHO
ycTbsl (KOHAYKTOpA CKBa*KHHBI, MOHTaXXHOH paMbl) H oONpefe]eHHU
a6COJIIOTHBIX CABHXKEHHH YCTbsl CKBaXXHHbI B BePTHKaJbHOH W TOpH-
30HTaMbHOH IJIOCKOCTSIX OTHOCHTEIbHO OMOPHOro WJH OJauxanuiero
paboyero penepa HabJoJaTenbHOH cTaHUMH. MeToanl onpepeseHus
CMELUeHHH penepoB, KOHCTPYKUMH penepoB M  PEruCTPHPYIOLHX
YCTPOHCTB NpUBEnEHbl B Npual. 7.

3.17. Hauano npoBejeHusi NOBTOPHLIX HaG/0AeHHH NpHypOYHBAIOT
K Hauajly CABHXKEHHS] MOPOA Ha YyacTKe Ha6.nonaTeNbHOH CTaHUHH.
[Ona onpefeseHHsi Hayaja CABHXKEHHS TNOPOX NPOBOAAT CTOPOXEBbie
(KoHTpOJBHBIE) Ha6/I0NEeHHsT — HUBEJIHPOBAHHE pEIepoB, PACMONO0XKEH-
HbiX BOJIM3H OUHCTHBIX pabor.

3.18. Kaxnoe mnoBTopHoe HabmioneHHe AONKHO COCTOATH H3
OAHOH MNOJHOH HJIH HENOJHOH CepHH HAOJIOJEHHH, BbINONHSIEMbIX
B NPAMOM H O0OpAaTHOM HanpaBJeHHsIX.

3.19. INepHoauYHOCTL MNOBTOPHBIX HAGJMIONEHUH YCTAHABAWBAIOT
B 33BHCHMOCTH OT [OCTABJIEHHBIX 3a/ay, MOAJNEXAUUX peLieHHIo
Ha OCHOBE pe3yJbTaTOB HAaGMIONeHHH, H TODHOTEXHHYECKHX YCJOBHH
pa3paboTKH PYOHBIX TeJl HA A3HHOM y4acTKe.

[Tpu u3yuyeHuu pa3BuTHA Tnpolecca CABHNKeHHs noapaboTaHHOM
TOJIIH NOPOA BO BPEMEHH CPOKH NOBTOPHbIX HabJIOJeHHH NpPHYpOUH-
BalOT K HanboJjee XapaKTepHbIM 3TanaM NpoBeldeHHs] OYHCTHbIX pabor
H HabJiloAeHHH HA MOBEPXHOCTH.

3.20. OnHOBpeMEHHO C HHCTPYMEHTaJbHBIMH HaGJIOfEHHSAMH BbI-
NOMHSAIOT BH3yaJbHble HAGMIONAEHHS] B OUHMCTHBIX M MOAFOTOBHUTENbHLIX
BhIpA6OTKAX, ONKCHIBAIOT B CHNEUHANbHOM JXYPHajge BCe BHAUMbIe
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negopMal MM MOPOA, Kpenu U 3aBajbl BbIpaboOTOK ¢ yKasaHHeMm pasme-
POB yuyacTKOB Ae(OpPMHpPOBaAHUA, MapaMeTpoB BHAMMbBIX AedOopMalHi,
BpeMEHH HX MOSIBJAEHHS H Pa3BUTHA BHUAHMBIX NPH3HAKOB AedopMH-
poBanus (cM. npua. 9). las 3amepa napamerpos aedopmalikii B Bbi-
paboTKax yCTaHaBAHBAIOT MAasAKH PasiuyHOro Thina (cMm. npua. 3).

3.21. TlomumMo npoBeeHHS HHCTPYMEHTAJNbHbBIX H BH3YyasbHbIX
Habal0feHHH B KOMIJIEKC pabor Ha HabnioaaTeNbHOH CTAHUMH BXOAMT
c6op cBeaeHHH O:

a) NpHMEHsIEMOH cHcTeme pa3paboTKu, ee (DaKTHUECKHX MapaMeT-
pax, pa3mepax, KOHQHIYpaLUHH M COCTOSIHHM OUYHCTHOTO MPOCTPAHCTBA
Ha MOMEHT NpoBeAeHHUs] HabJIoAeHMUI;

6) TpelLHHOBATOCTH BMELUAIOLLHX MOPOA H PYAHBIX Tel H O BJHSA-
HHH Pa3/IMYHBIX CHCTEM TpEeWlHH Ha CABHXKEHHe TOpPHbIX MOPOL: MPH
OTCYTCTBMH TaKHX CBeleHHH MpOBOAAT H3yueHHe TpPeUIMHOBATOCTH
nopoj no MeToJlHKe, ONHCAHHOH B NpuJ. 4,

B) TEKTOHHYECKHX HapylueHusiX B pailoHe HabJiofaTe/lbHOH CTaH-
UMK ¥ BJIHSHHM HX Ha Pa3BHTHE NPOLECCa CABHKEHHS,

T) INPOUYHOCTHbIX CBOHCTBAX pyAbl W BMeLlalOLIUX NOpPoA B paiioHe
HabJl0aTeNbHOH CTAHLUMH; NPH OTCYTCTBHH TaKHX CBelEHHI NPOBOAST
or60p MOPOA H OTNPABKY Ha MCMbITaHHe 0Opa3uoB MO METOAHKe, MPH-
BefleHHOH B npuJ. 5 (M. M. «6», «B», «I'» BbINOJHSAT COBMECTHO C Feo-
Joruyeckoh cayK60i npeanpUsATus).

4. HABJIOJEHHA 3A NOAPABATbIBAEMbIMH
COOPY)XEHHUSAMH, TOPHbIMH BbIPABOTKAMH
H APYTHMH OB bEKTAMH

4.1. CorfdacHo pa6Gore [4] npu noapaGoTke 06bEKTOB, MoANRENKa-
KX OXpaHe, Aasi onpeaeneHusi 3GHEKTUBHOCTH NMPUHATHIX Mep OXpaHbl
H NpeaynpexAeHHA OTBETCTBEHHBIX JHL H OPraHH3alHH O NOsIBJeHMH
pepopMauHi B 3THX OOBEKTAXx 3a HMMH YCTAaHAaBJHBAIOT CHCTEMAaTH-
yeckue HabMIOAEeHUs Ha CMElHaJbHbIX HabJlofaTe/lbHblX CTAHLLHAX.

B 3aBucHMocTH OT pacnosoxkeHHss noapabaTbiBaeMblX OGBEKTOB,
NPHHSITBIX MEp OXpaHbl H BONDPOCOB, MOAJEXalUlHX DPELIEHHIO Ha OCHOBE
pe3y/abTaTtoB HabJIOAeHMH, creuxasbHble HAOGJIOAATeJNbHble CTAHLHMU
3aKJaJblBalOT He TOJbKO B 3THX 00'beKTaX, HO TaKXe Ha 3eMHOH fo-
BEPXHOCTH H B TOJILLLE MOPOL.

CNELLHAJIbHDBIE HABJIIOAATEJIbHbIE CTAHLLUH
HA 3EMHO# NOBEPXHOCTH

4.2. CneudanbHble HabJIOAATENbHbIE CTAHUWH Ha 3eMHOH MOBepX-
HOCTH 3aKJaAbiBAIOT B OCHOBHOM NPH MNoApPaGOTKe CAEAYIOLIHX 00bek-
TOB:

rpaxKAaHCKMX JKHAbIX W OGLIECTBEHHbIX 34aHMH (LOMOB, LIKOJ,
60JIbHHL, AAMUHUCTPATHBHbIX 3]aHUH, MarasHHoB, AOMOB KYJbTYpb
HT N);
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NPOMBLILJIEHHBIX 3JaHHH  (3aBOACKHX LI€XOB, OGOTaTHTENbHBIX
$abpHK, PYAHHYHBIX MACTEPCKMX, HAAWAXTHBIX 34aHWil # 3J1aHH#
MOA'BEMHBIX MAUIUH);

JIHHUH )KeJIe3HbIX JAOPOT M TPaHCHOPTHBIX COOpYXeHHH (MOCTOB,
NyTenpoBOAOB, BHAAYKOB);

HH)KEHEPHbIX COOpYXEeHHH (BOAOHAMOPHBIX GalieH, AbLIMOBLIX TPYO,
LIAXTHLIX KOMPOB, GYHKEPOB, 3JEKTPONOACTAHIHH, ONOp JIMHUI 3J1eKTpO-
nepepau);

TEXHOJIOFHYECKOro 0060pyAOBAaHHA (IIAXTHBIX MOABbEMHbIX MalLIHH,
BEHTHJAATOPOB, OOOPYAOBAHHA o6GoraruteibHblx ¢GaGpuK 4 3aKaanoy-
HbIX KOMNJEKCOB, KOTJIOB, MeTaan006pabaThiBaloiuX CTAHKOB AJHHOM
GoJiee 6 M, MOAKPAHOBLIX NyTeH W T. 4.);

CaHHTapPHO-TEXHHYECKHX ceTed (BOAONPOBOAOB, TemJONPOBONOB,
KaHa/IH3alHOHHBIX ceTel);

BOAHBIX OGBEKTOB (peK, KaHaloB, BOLOXPAHWJHIL, XBOCTOXPaHH-
JHIL U UJ2MOOTCTOHHHKOB)

NeHCTBYIOUIHX KapbepoB, CKJIOHOB rop, Ha KOTOPbIX MOL'YT BO3HH-
KaTb OMOJ3HH;

LPYrHX OGBEKTOB.

4.3. Ha cneunanbHbix Ha6AOAATeNbHbIX CTAHLHSAX ONpenessiioT
BEJHUUHDI CABHXKEHHH H JedopMaunil Kak noapabaThiBaeMblX 06 bEKTOB,
TaK H 3eMHOi noBepxHocTH. C 3TOH Uenbio B noapaGarbiBaeMbix 06beK-
TaX YCTAHABJIMBAIOT CTEHHbIE PENepbl, MasKH, 3aMepHble MApKH, LaTYHKH
HJH ApyrHe 3aMepHble YCTPOHCTBA, a Ha 3eMHOH MOBEpXHOCTH BOJN-
31 noapabarbiBaeMbiXx OO0BEKTOB 3aKJAAbIBAIOT JHMHHH TPYHTOBBIX pe-
nepos.

KOHCTpYKLHH OMOPHBIX H PabOYHX TPYHTOBHIX PEINEPOB MO IKHbI
ObITh TAaKMMH Ke, KaK H Ha HaGJIOfaTeNbHBIX CTAaHUUSAX AJs onpene-
JeHHSl MapaMeTpoB Mpouecca CABHXKEHMSI 3eMHOH noBepxXxHOCTH. KoH-
CTPYKUMM CTEHHBIX PENepoB, MasikOB H 3aMepPHbIX MapoK MpHBEAEHbI
B npua. 2.

4.4. TlnaHoByi0 H BBICOTHYIO NPHBA3KH penepoB HaGaI0AATENbHON
CTaHLHH K OMOPHOM MapKuleHAepCKOH ceTH W HabJIoNeHUs 32 CABH-
JKeHHeM TPYHTOBHIX M CTEHHbIX pefepoB B BEePTHKa/JbHOH H TFOPHU3OH-
TaJbHOH TNJIOCKOCTSIX .HAa CleUuHaNbHbIX Ha6MI0AaTeNbHbIX CTaHLHAX
BLIMOJHAIOT TeMH JXe crnoco6aMH H MeTOAaMH, KOTOpble NpPHMEHAIOT
Ha HabJonaTelbHbIX CTAHIUHMAX AJS ONpefeNeHUss NapaMeTpos npo-
Hecca CABHXKEHHS 3eMHOH MNoBepxHocTH. Meroauka HaGJIOAEHHA 110
MasKam, 3aMepHbiM MapkKaM W ApYIHM 3aMepHbIM YCTPOHCTBam H3J0-
’eHa B npua. 3.

4.5. Ilpyn nompaboTKe rpaKAaHCKHX JKHIbIX H OGLLECTBEHHBIX
3JlaHH#, a TaKXe MNPOU3BOACTBEHHBIX 3AAHHH MNPOMbBILIIEHHBIX Npea-
MPHATHH CTEHHbIE pefepbi 3aKAaApiBalOT B (pyHNaMeHTax HJIH LOKOASX
HHXKE CJIOsi THAPOH3OJSALMH N0 BCEMY MEepUMeTpy 3JaHUsl uepe3 paBHble
uHTepBasbl oT 4 a0 10 M. Ha kax[no# cTopoHe 3[aHHS AOMKHO GbiTh
3a/J0XeHO He MeH€e TpeX CTEeHHbIX perepoB. Paccrosinust Mexay pene-
paMu B KapKaCHbIX 3[laHHSX AOJXKHBI COOTBETCTBOBATL lIary OCHOBHBIX
KoaoHn (cronGor). CreHubie penepbl 3aKAafblBalOT HEMOCPEACTBEHHO
B HapYXHBIX KOJMIOHHAX HJHM HX ¢yHZaMmeHTax (6a3ax). B oraenbHbix
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cayyasix 3ak/aaiblBaloT penepbl H BO BHYTPEHHHX KOJMIOHHAX, a TaKXe
B 6ajkax MepekpbITHH.

['pyHTOBble penepbl 3akjagblBalOT MPOTUB CTEHHbIX pelepoB Ha
paccTosiHuH He MeHee 1,5—2,0 M oT dyHRameHTa, HO He Ganxe 0,5 M oT
OTMOCTKH (CM. MpHJI. 2).

Korpa nepen moapaGorkoit 3paHusi TpebGyeTcsi yTOYHEHHe OXKMAa-
eMbiX AedopMauHi 3eMHOH MOBEPXHOCTH, HA yuyacTKe MexAy 3AaHHeM
H MpHOAMNKAIOIWIMMHCA K HeMy TOPHBIMH paboramu 3akKaaablBaioT
NOTIONHHTEIbHbIE JIHHHH [PYHTOBBIX penepos.

4.6. Ha6nonenuss Ha cTaHUMM NpH noApaGoTKe 3JaHHH 3aKJio4a-
IOTCS B HHBEJHPOBAHHH CTEHHBIX H TPYHTOBbIX pelnepoB, H3MepPeHUH
FOPH3OHTAJ/bHbIX PACCTOSHHI MeXAy HUMH M HabJOJeHHH 3a gedopma-
UMAIMH 3[aHHH nyTeM Bu3yasabHoro ocmorpa. [Ipu 3ToM ocoboe
BHHMaHHe HeOOXOAHMO o0palliaTbh Ha COCTOSIHHE HeCyUlMX KOHCTPYK-
uui (HaJHyde TpPeLLHH, OTKJOHEHHH OT MepBOHAYaJbHOTO TOJ0XKEHHs,
nporu6os).

B 31aHusix H COOpYXEHHSIX YCTaHaBJHMBAlOT KOMIJIEKC AATYHKOB,
npH6OPOB W npucrnocobieHHH, ¢ MOMOILbIO KOTOPbIX MPOBOAST HaG6JI0-
JNeHHsi 32 HanpsKEeHUsIMH U AedOopMaLHUAMH B KOHCTPYKUHMAX 34aHHMH.
B Takux ciayuasx HabaiogeHHsi OObIUHO BBIMOJNHSIIOT C MpPUBJEYEHHEM
crneuHasu3upOBaHHbIX OpraHu3auui.

4.7. Tlpn nosiBNeHHH B CTeHaxX, KOJOHHAX M APYrMX 4acTsX MoApa-
6aTbiBaeMblX 3JaHHH H NPOMBILLIEHHBIX COOPYXXEHHH TpellHH YycTa-
HaBJMBAIOT MasKH 415 HAO/I0JeHHs 3a H3MEHeHHeM Pa3MepoB TPEeLUHH.
lilupuHy ¥ AJNHHY TPEWHH, a TaKXe AaTy H3MEepPeHHs 3anucbiBaloT
B KypHasa. [IJfg HernocpeiCTBEHHOrO H3MepeHHs LWHPHHLI PacCKPbITHS
TPEILHH MPUMEHSIOT: H3MEPUTEeNbHBIH KIHH, Mpo3pauHblii Tpadaper ¢
HaHeCeHHbIMH Ha Hero JHHWSAMH Pas3JHYHOH TOJIHHBI, CTaAJbHYIO JH-
Heliky. [Ia HW3MepeHHs TpelldH B HEAOCTYMHbIX MeCTax MPHMEHSIOT
r1a30MepPHYI0 OLEHKY LHPHHbBI TPELLHHbl MO0 CPaBHEHHIO C Henocpes-
CTBEHHO M3MEepeHHbIMH TpellHHaMH Ha OJHKallueM yuyacTKe, a TaKxe
H3MepeHHe MO 4a/ibHOMEPHOH luKaJje ONTHYECKHX NPHOOPOB C (DHKCH-
POBaHHbIX PACCTOSIHHH.

Ha6alonenns 3a nepopMauHsiMH HApyXKHbIX CTeH 34aHHH MOXHO
TaK»Ke OCYLIECTBJAATb MeToAOM (POTODHKCALUHH HIH METOAOM ¢oTorpam-
MeTpHH, NpUBEJEHHbIMH B CMelHaJbHOH JiuTepaType.

4.8. [Ipn nosBireHHH nepBbIX TNPH3HAKOB JedopmauHH 3HaHHiI
(BO3HHKHOBEHHH MepBBIX TPeLlHH B CTeHaX, DPacKpPbiTHH OCAAOYHbIX
IIBOB B 3[JaHHMSIX C KOHCTPYKTHBHBIMH Me€paMH 3alUHTbl) HEOGXOAHWMO
IPOBECTH JOMNO/NHHTe/bHbLIE HAb/M0AEHHA N0 penepaM HabsloaaTe/]bHOM
CTaHUHH W 3aQUKCHPOBaThb BCe BHAHMblE NPOSABAEHHA AedopMauHil
3laHKuil, HE3aBUCUMO OT paHee HaMeyeHHOH nporpammbl HabJIOLEHH.

49. [Ipy noapa6GoOTKe NPOMBILIJIEHHBIX 3JaHHH H COOPYXEHHH,
HMEIOLLHX OTBETCTBEHHble arperarbl, HanpHMep MOCTOBble KpaHbl,
CJOXKHble CTAHKH, MeXaHH3Mbl H Jpyroe o6opyaoBaHHe, HEOOXOAHMO
Ha6J0AaTh 32 H3MEHEHHEeM HX MOJIOXEHHS B MJaHe H MO BbiCOTE.

[1pu HabaoaeHHAX 3a NMOAKPAHOBLIMH MYTAMH MOCTOBBIX KpaHOB
NPOBOASIT HHBEJNHPOBKY TrOJOBOK pe€IbCOB, H3MEpPEeHHE WHMPHHBI KOJeH
U 3230pOB Ha CTblKax pesabcoB. Ha kosoHHax, HeCcyuiMX NOAKPaHOBbie
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NyTH, yCTaHaBJHBAIOT CTEHHbI€ penephl, N0 KOTOPbIM [IDOBOAST HHBe-
JIMPOBKY H H3MepeHHe IJIHH KaK B MPOAOJBbHOM, TaK H B MONEepEYHOM
HanpasJjleHHH.

B ¢yHaaMeHTax cTaHKOB W Apyroro oGOpPYAOBAaHHSI 3aK/AaiblBaioT
He MeHee yeTbipex penepoB M BHINOJHAIOT HHBEJIHPOBAHHe, NO3BOJISA-
jollee onpeneATb HaKAOHb (PYHAAMEHTOB B JIOObIX HalpaB/eHHSIX.
Ilpu noseiennn rtpeunH B GyHRAMEHTAaX YCTaHABJIHBAIOT MasfikH H
NPOBOAAT HabJI0JeHHS 33 H3IMEHEeHHeM Pa3MepOB TPELUHH.

4.10. Ilpu yacTHYHOH HWJIM MOJHOH BbIEMKE OKOJIOCTBOJbHbIX Mpeno-
XPaHHTENbHbIX LEJHKOB H OKOHTYDHBAHHH LEJHKa OUYHCTHBIMH pabo-
TaMH Hapsily C HaOMIOfeHHSIMH B ToJille MOPOA MPOBOAAT HHCTPYMEH-
TajbHbie HabJIOJeHHSI 3a COCTOSHHEM COOPYXEHHH MOAbEMHOr0 KOMI-
Jekca (HaIlUaXTHOFO 3laHWA H 3AdHHUS NMOLALEMHOH MAaUIMHbI), a TakKxXe
Ha6aloNeHHA 3a CABHXKEHHWEM 3eMHOW MOBEPXHOCTH B paioHe oXpaHs-
eMblx coopyxeHui. HabuaioneHna BkiooualoT caenyiouipe BHIAbl pabor:
HHBEJIHPOBaHHE CTEHHbIX PernepoB, 3a/710)KEHHbIX B HAAWAXTHOM 3JlaHHH
M 3[1aHHY NOJBEMHOH MAalUWHbI, OCEBbIX H MOAXOAHbIX MYHKTOB; HHBe-
JIHPOBAHUE CTEHHBIX peNnepoB WM MapOK, YCTAHOBJEHHbIX Ha onopax
CTaHKa M YKOCHHaX KOmpa, a Takxe Ha (QyHlaMeHTe MOABLEMHOH Ma-
WHHbl (B KayecTse pefnepoB MOXKHO MCMNOAb30BATb aHKepPHbie GOATHI);
HabJlofeHHs 32 HaKJIOHOM Konpa M Bana NOADBEMHOH MaLlHHbl, KOH-
TPOJIbHbIE H3MEPeHHs YIrJOB [AeBHallMd NOABEeMHbIX KaHaToB MpH
BepDXHEM MOJIOXKEHHH KJeTH (Ha NpHeMO4yHOH IVIollaAKe); HHBEJIHPO-
BaHHE penepoB M H3MepPeHUe paCCTOSHUHA MEXAY penepamu Ha npo-
(HIbHBIX JIHHHAX, 3aJ0XKEHHbIX Ha 3€MHOH NMOBEPXHOCTH.

Iaa Toro 4To6bl NOJAYYUTb JAHHblEe O PA3BHTHU CABHXKEHHH W ge-
¢dopmaluii 3eMHOH MOBEPXHOCTH B HanpaBJeHHH OXpaHAeMblX 0G'bEKTOB,
NpodHAbHbIe JIHHHH 3aK/IaAblBAIOT N0 BO3MOXHOCTH MepHeHIHKYNAPHO
K (QPOHTY NOABHTaHHA OYHCTHbIX BbIpabOTOK B Le/IHKE H yepe3 cepe-
AHHBl OXpaHsieMblX 006bEKTOB.

4.11. Tlpu nogpa6GoTke xese3HblXx NOpOr HajA MOApPaGaTbiBAIOLLHMH
OYHCTHBIMH BbIpA6OTKAaMH 3ak/ajbiBaloT HabJiogaTesbHbie CTaHUHH,
BKJIOYAIOILHE:!

npo¢pHIbHbIE JHHHH TPYHTOBBIX penepoB B [IJ1aBAbIX CEUEHHSNX
MyJbAbi CABMXKEHHSl AJS ONpeleseHdss napameTpoB mnpouecca CABHU-
JKEeHHS1 3€MHOH MOBEPXHOCTH H KODPEKTHPOBKH PacUeTHbIX (MPHHATBIX
B MpoeKTe NOAPaGOTKH) BeIHYHH CABHXeHHH H aedopmauuil 3eMHOH
NOBEPXHOCTH TOJ MOJIOTHOM XeJIe3HOH AOpPOrH;

JIHHHHY TPYHTOBBIX penepoB BAOJb OCHOBAHHS MOJOTHA >Xene3HoH
AOPOrH JIst MOJIYYEHHS] BeNHYHH CABHXKEHHH H Jedopmauuit 3eMHOH
MIOBEPXHOCTH NOJ, MOJOTHOM KeJNe3HOH L0pOrH;

JIMHUH 3a0HMBHLIX penepoB HAa BepxHed MJOLLALKE 3E€MJISHOrO Mo-
JoTHa MexJy OpoBKOH oTkoca Mo/JoTHa H 6aJ/JlaCcTHOR NpHU3MOH 145
NoJydyeHHs1 [JaHHbIX 00 OCelaHHAX H TOPH3OHTANbHbIX CABHXEHHAX
M0JOTHA XKe/le3HOH AOPOTH H onpefeneHHss MeCT H 06’ beMOB PEeMOHTHbIX
pa6or.

Ha6nionenua Ha CTaHUMH BKJIOYAIOT HHUBEJNHPOBaHHE penepoB H
M3MepeHHe pacCTOAHHHA MexXAy HHMH. [Ipu anaroHanbHoM H ¢J1aHrOBOM
PacnoNoXKEHUsAX NOJOTHA XKeJe3HOH A0pOrd OTHOCHTENbHO npocTHpa-
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HHA pyAHbBIX TeJl Ha NPOQH/BHLIX JHHHAX, 3a70KeHHBIX BAOJb NOJOTHA,
cjelyeT H3MepATb OpIHHATbhl AJASl ONpefefeHUs NomepeyHblXx CABH-
XKEeHUH NoJoTHa.

OnHoBpeMeHHO ¢ HaGMIOAEHHAMU 3a CABH)XXEHHEM penepoB NpOBO-
AT u3MepeHHe 3a30pOB B CTbIKax Pe/JbCOB M HHBEJHPOBAHHE FOJOBOK
peabcoB. CoGHPAIOT TaKXe CBeJleHHs O NIPOBEJeHHOM DEMOHTE BEPXHEro
CTpOeHHss NyTH (noaceinka Oansacra, pasroHka CTbIKOBBIX 3330DOB
H Ap.).

4.12. Tipu noapaGorke TpyOONMPOBOLOB NPOBOAAT HAGJIOAEHHS 3a
CABHXKEHHEM 3eMHOH NMOBepXHOCTH B 30HE TPyOONpOBO/A, HANPAXKEHHO-
AeOPMHPOBAHHBIM H TEXHHUYECKHM COCTOSIHHAMH Tpy6onpoBoaa. [as
HabJ/MIOACHHH 3a CABHXEHHEM 3eMHOH MOBEPXHOCTH B 30He noapaboTKH
TpyGonpoBoja 3akK/JaiblBalOT TPYHTOBble pernepbl BAOAbL TpYOOnpoO-
Boaa B 1,6—2,0 M or kpas TpaHuweu. Paccrosinde MexAay penepamu
AOJKHO cocTtaasaTh 10—15 M. HHcTpymeHTanbHble HabalOLeHHSs
BKJIIOYAIOT HUBEJMPOBKY I'PYHTOBbIX pernepoB M H3MepeHHe PacCTOSHHH
MeXAYy HHMH 110 MeToauKe HaGJIofeHH# 3a CABUXKeHHeM 3eMHOH
NOBEPXHOCTH.

[Ins HabnoaeHuH 3a COCTOAHHEM TPYGONPOBONOB B 30HAX HAHGOMb-
IWHX oXuaaeMbix Aedopmaudii 3eMHOH MOBEPXHOCTH HX BCKPbLIBAIOT
creuHaNbHbiIMK KOJOALAMH, wWypdaMH H TpaHLieAMH, KOTOpble MpH
CEeKLHOHHBIX TPy6ONpoBOAaX pacCnonaraloT B MeCTax CThIKOBbIX COeLH-
HeHuit. Habnionenusa 3a HanpsikeHHO-1€hOPMHPOBAHHBIM COCTOSIHHEM
TpybonpoBoaOB B 3aBHCHMMOCTH OT HMX Ha3HAUYeHHSI M KOHCTDYKUHH
BKJHIOUAIOT:

[ CTAJNbHbIX 0A3€MHbIX H Ha3eMHbIX HallOpPHBIX TPY6OINpOBOAOB ~—
usMepeHue aedopmauuit TPy6 B OTAEJIbHbIX TOUKAX, BblUHC/IEHHE
pacTAruBalOUiMX HaNpsiXKeHHH M MpPOBEPKY YCAOBHH MPOYHOCTH (BbI-
MOJHAIOT ChNellHaJH3HPOBAHHbIe OpraH4d3auuK) B CJAyuadax, Koraa
pacuyeTHble ngedopMaulHdd 3€eMHOH NOBEPXHOCTH NPEBHLILAIOT AONYCTH-
Mble 1JIsi AaHHOro Tpy6onpoBoaa;

IJIS1  TOA3EMHBIX U Ha3eMHblX CEKLHOHHbIX Tpy6ornpoBoaoB —
H3MepeHHe MNONBHXKEK CTHIKOBLIX COeAMHEHHH W MNPOBepPKy KOoMMeHca-
LHOHHOH cnoco6HOCTH cThikoB. C 3TOH leablo Mo 06e CTOPOHbI CTHIKO-
BOro CoeiaHHEHHs JOJ2KHbl ObITh HaMeuyeHbl MOCTOsIHHble TOYKH AJA
CHUCTEMATHYECKOr0 H3MEPEHHs! PacCTOSHUSI MEeXAy HHUMH;

A CAMOTeYHbIX TPy6ONpOBOAOB HAPAAY C HABMIOAEHHAMH 33 COCTO-
siHMeM U paboTOH CTHIKOBBIX COeJMHEHHH — HHBEJIHPOBKY [HA JIOTKOB W
TpyGONPOBOAOB, a TaKXKe NPOBEPKY YCAOBHH CAMOTEUHOCTH;

ISl 3CTAaKaAHbIX TPYOONpPOBOJOB — HHCTPYMEHTAJbHbie H3MepeHHA
OCeAaHHSt H TOPH3OHTAJBHOIO MepeMeLlEeHHst ONopP H WX HAaKJAOHOB,
NPOROJLHOTO H MONEPEYHOTo MepemelleHHit TpybonpoBosa Ha onopax,
a TakXe (PUKCAUHIO W 3amep NOBpeXAEHHH onop.

OaHOBpeMEeHHO C HHCTPYMEHTaJ bHbIMH HaOJIOACHHAMH MPOBOAAT
BU3yaJbHoe obciaenoBaHHe Tpaccw Tpy6Gonposoga. Ilpu 3tom ¢ukcu-
PYIOT COCTOSIHHE KOJIOALEB, YTeUKH TpPaHCMOPTHPYEMOH MHAKOCTH,
B3aHMHOe MepeMeuleHde rpyHra (omop) H TPyO, a TakxkKe ApyrHe
BHAKMbBbIe MNpOsiBjeHHsi NoApaboTkH TpyGomnposBoaa H 3eMHOH nosepx-
HOCTH.
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4.13. TIpn nonpaGoTKe BHICOKMX HHIXKEHEDHBIX COOpYXeHHi ¢ Manoi
naowanbio onopbl (AbiMOBLIE TPYObl, BOAOHAMNOpHble GaluHH, GyHKepa,
onopsl JI3I1, TeneBusHoHHbIE M pajuopeseliHble 6allHH) B ¢(yHAaMeH-
Tax COOpY)KeHHil 3aK/JalAblBAlOT CTEHHbl€ penepbl, a NPOTHB HHX H MO
nepUMeTpy OCHOBaHHMsI Ha ylaljleHHH He MeHee 2—3 M OT ¢dyHIaMeH-
Ta — TPYHTOBble penepbl. Kpome HHBEJHPOBaHHA CTEHHbIX H IPYHTOBBIX
penepoB NpoOBOAAT HabJIOLEHHS 33 HAK/JAOHAMH COOPYXXeHHH B Hampas-
JIEHHSIX TPOCTHPAHHUA H NaJeHHs PYAHBIX TeJ.

4.14. Ilpn noapa6oTke BOAHbIX OGBEKTOB B HeNOCpeICTBEHHOH
6JIH30CTH OT HHX 3akJajblBalOT HabJ/loaTe/bHble CTAHUHH AJA
ONpejeNeHHsl NapaMeTPOB CABHXKEHHS 3eMHOH NOBEPXHOCTH, a B Bbl-
paboTkax 060pyAYIOT FHAPOMETPHYECKHE MOCThI, HAa KOTOPbIX Onpesens-
IOT NPHTOK BOAbl A0 MoapaboTKY H BO BpeMs NOAPaGOTKH BOAHOTO
o6bekta. [Ipn noapa6oTke BOAOXPAHMJHIL, XBOCTOXPAHHJHIL, MPYLOB
H JIPYrHX BOJHBIX OGbBEKTOB, HMEIOLIHX HCKYCCTBEHHble COOpYXKEHHS
B BHIE NJOTHH, 1aM6, BOAOCAHBHBIX YCTPOHCTB, BOAONPONYCKHLIX JIOTKOB
HJIH KaHAN0B, BBIMONHAIT HHCTPYMEHTA/bHble H BH3yaslbHble HaGJIo-
JleHHs! 32 COCTOSIHHEM 3THX COODYXEeHHI.

HHcTpymeHTa/bHble Ha6JIONEHHA BK/IOYAIOT HUBEJNHPOBaHHE M M3-
MepeHHe pacCTOsIHHi MeXJy penepaMu, 3aJ0XEHHbBIMH MO BEepXHEMY
rpe6HIO M Y OCHOBAaHHA NJOTHH W AaMb6, a TaKXKe YCTaHOBJEHHLIMH
B BOJOCJHMBHBIX YCTpOHCTBax M OOJHLOBKE JOTKOB W KaHanoB. Busy-
aJbHO (PUKCHPYIOT BCe BUAMMbIE MPOSBJAEHHS CABHXKEHHH H AedopManuit
B COOPY>XEHHMAX H TrOpHbIX BblpabOTKax (TpelluHbl, MPOCaKu, npoca-
YyHBaHHe BOAbBI U T. I.).

4.15. Tlpu coBMmecTHON pa3paGoTKe MECTOPOKIAEHHA MOA3EMHBIM
H OTKpHITBIM crnocoGaMH B 30He BJIMSIHHA 10A3eMHBIX pa3paboToK
3aKJalblBalOT KOMMJIEKCHble HabJiiofaTelbHble CTaHIUHH, COCTOSILIHE H3
npoHJAbHBIX JIMHHH penepoB Ha ycTymax H OTKocax GOpPTOB Kapbepa,
rJyGHHHBIX penepoB B CKBa)XMHaX W penepoB B BHIPaGOTKax, pacrno-
JOMKEHHbIX MOA KapbepoMm.

HaGniogenns ana usyuenusi aedopmauuii 60proB H yCTynoB Kapbe-
pa, npeaynpexaeHHsi OnoJ3Hed M OOpYIIEeHHI OTKOCOB, a TakKXe ompe-
JleJIeHHsT ONTHMaJ/bHBIX MapaMeTpoB OTKOCOB Ha MOAPaGOTaHHBIX MOA-
3eMHbIMH BHIPA6OTKAMH YYyacTKax FOPHbIX paboT BHe 30HbI OGpYLIEHHS
H OO0pa3oBaHHsA BOPOHOK BHIMOJHAIOT B COOTBETCTBHH ¢ paGoroit [5].

B 3oHe o6pyuieHust  MecTax BePOSITHOrO BHE3aMHOro o6pa3oBaHHs
BOPOHOK Haj MyCTOTaMH HaGJ/loJeHHsl NPOBOAAT AMCTAHUHOHHO. B Toa-
L€ MOPOA HX BLINOJHSIOT C MOMOLIbIO CKBaXXHH C INMIYGHHHBIMH penepa-
MH HJH reopH3HUYECKHMH METOAAaMH, HAa MOBEPXHOCTH (B Kapbepe) —
€ HCTOJAb3OBaHHeM (OTOTEOAONNTA, AMCTAHUMOHHOTO HUBENHPOBAHHUS
C TNOMOWbIO OLH(PPOBAHHBIX penepoB — Bellek, AH(depeHLHaNbHO
rpauyecKuM MeTOAOM H Ap.

Ilpn Hanuuyuu ¢OTOTEONOIHTA NPOBOAAT AMCTAHLHUOHHBIE CTEPEO-
cdororpammerpuueckye Hab/aoaeHHs 3a 06pa3oBaHHEM BODOHOK B 30He
o6pyLIeHHs C NPeABAapPHTENbHONH YCTAHOBKOH B Heli C’beMOYHbIX MapoOK.
YyaueHHble (OTOTEONONHTHBIE HaGMIOAEHHS AJs ONpefeseHHss MecTa
BbIXOZla BOPOHKH Ha MOBEPXHOCTb H AHHAMHMKH ee Pa3BHTHS NPOBOAAT
C OfHOH NOCTOSIHHOH TOYKH (3a6eTOHHPOBAHHBIH CTOJHK) CTPOro
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OPHEHTHPOBaHHOH (QOTOKaMepoli C HCNOJb30BAaHHEM TMCeBAOCTEpeo-
3¢pdekra.

[Mpu orcyrcTBud d¢ororeoponura HabaloAeHHs 3a o6Gpa3oBaHHeM
BOPOHOK B 30He OOpYyLieHHS BbIMOJHSAIOT HAa CTAHUHAX MJOLWAAHOrO
HUBE/JHPOBAHHUA, 3aK/1aAblBaeMblX 10 OTOOHKH MOTON04HH OoTpabaTbiBa-
eMblX Kamep, a mnocjne OTGOMKH — AHCTAHUHOHHO MO OHH(POBAHHBIM
BelllKkaM, yCTaHaB/HBaeMbiM B 3a6uBHbie penepbi-TpyOkH. [1epen Boinoa-
HeHHeM TakuX HabJiiofeHHH HaX CTapbIMH MYCTOTAMH OCYLLECTBAAIOT
HX pa3BefKy CKBaKMHaMM, TFOPHbIMH BbIpabOTKaMH HWJAH ADPYTMMH
METONAAMH.

Jast HabmofeHnil 332 cMellleHHeM OTAENbHBIX TOUeK GOpTOB Kapbepa,
a TaKXe TPYNHOMOCTYMHbIX YUAaCTKOB MNOAPAbOTaHHbIX CKJAOHOB rop
MOXHO MPHUMEHATb AHGDhepeHlHaNbHbI# MeTOA ¢ rpadHuYecKHM omnpe-
AdeJieHHeM FOPH30HTAJ/bHbIX W BEPTHKA/JbHbIX CMEUleHHH, NO3BONAIOUL ML
ONpefeSsiTh MOJHbIH BEKTOP CABHXKEHHA OTAEJbHbIX TOYeK.

CNEURHUAJIbBHDBIE MOA3EMHDBIE HABJIIOAQATEJIbHDIE
CTAHLHH

4.16. CneuuasnbHble noa3eMHble HabjiofaTesbHble CTAHLUHH 3aKJa-
IbIBAIOT B WMEIOUIMXCSl MAH ClelHalbHO MPOHAEHHbLIX TOPHBIX Bblpa-
60TKax W CKBa)XUHAX I MOJNyYyeHHH (AKTHUECKHX AaHHbIX O BesH-
YUHAX CABHXEHHH W dedopMauuil TOMLH NMOPOL NPH:

noapaboTKe WAXTHHIX CTBOJOB AJISi KOHTPOJ/ISI 32 COCTOSIHHEM KpemnH
M apMHPOBKH CTBOJ1a, BBbIIBJEHHA MeCT OnacHbix aedopmauuit M pas-
paboTKH Mep MO MPeAOTBPALUEHHIO OMACHBIX CHTyalHil, onpeaeeHHs
CPOKOB BOCCTAHOBHTE/NbHbIX PEMOHTOB H AP.;

pacuere MeCT PaUHOHAJbHOTrO PacloNOXeHHS] KanuTaJbHblX H 10A-
FOTOBHTEJbHbIX BbIpabOTOK OTHOCHTENBHO OTpabaThbiBAeMBIX PYLHBIX
Tes, O6ecnevHBaIOUIHX COXPAHHOCTL BbHIPAGOTOK Ha onpeaejeHHbl#
MIepHON BpPeMeHH;

ornpeneseHHH BO3MOXHOCTH NOAPAOOTKH COMHMKEHHbIX PYyAHbIX Ted,
obecrieyuBaiouleii B fajbHeiilieM 0e30MacHyi0 HX BbIEMKY;

H3YUYEHHH YCJOBHH YCTOHUHBOCTH, CABHXXEHHS] B OOpYyLUEHHS FOPHbIX
nopoj Haja NMycToTaMu H Bbl6Ope Mep OXpaHbl COOPYXKeHHi Haa 3aJje-
)KaMH HeGOJIbLIHX pPa3Mepos;

obecneyeHun YycnoBui 6e3onacHoro BeAeHMS OTKPbLITbIX T[OPHbIX
paboT Haj NOA3EMHbLIMH;

YCTAHOBJIEHHH YCJIOBHH 6e3onacHoi moapabOTKH BOLOHOCHBIX [O-
PH3OHTOB H OGBOJAHEHHBIX BbIPabOTOK.

4.17. TlpoexkTHpoBaHue creuHa bHbiX fl0A3€MHbIX Hab/ai04aTebHbIX
CTaHLHH, NpoBefeHHe HATypHhIX HabJjloAeHHH, o6paGOTKy H HHTepmpe-
TAUHUI0 Pe3yabTaToB HalMIOAEHHH B CJOXHBIX TOPHO-FeOJOrHYeCKHX
YCJAOBHAX CJeAyeT OCYLWIECTBJAATb C MPHBJACYEHHEM CreLHaJH3HPOBaH-
HbIX OpraHM3auMi, HMEIOLLHX ONbIT pEeIUeHHA YKA3aHHbIX BOMPOCOB.
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5. OBPABOTKA U UCINIOJIb3OBAHHE
PE3YJIbTATOB HABJNIOAEHHHW 3A CABUKEHHUEM
3EMHON NOBEPXHOCTH, TOJIHU NOPON
U NESOPMUPOBAHMEM NOAPABATbLIBAEMDIX
OBDHEKTOB

5.1. Kamepaabuylo 06paboTKy pe3yabTaTOB HAGJIOAEHUA BbINOA-
HAIOT N0 OKOHYAHHM KaxJoH cepuu H3Mepenuil. OHa BKJIIOYaeT cie-
AyiollHe omepaLHtH:

1. ITpoBepKy moOMeBBIX MKYPHAJOB, YTOUHEHHe H TIPHBENEHHE B
NOPSINOK 3anHCed BH3yaJibHbIX Ha6JIOZeHHH M APYTHX 3aMeTOK.

2. BouucfieHHe BBICOTHBIX OTMETOK BCeX penepoB HaGaioparesis-
HOH CTaHUHH.

3. BoiuucjieHHe TODH3OHTaJIbHbIX pAacCTOSIHHA MeXAy penepamu
NpodHU/IbHbIX JUHUK (C BBEACHHEM BCeX NMONPABOK).

4. Boiuucjente opauHaT (ec/iH OHH H3MEpSJIHCh).

5. B cneuxanbHbIX BENOMOCTAX (CM. MpHua. 8) no Kaxmod mpo-
(WUAbHON JIHHHH TIPOBOAST BBLIUHCJEHHUS:

BEePTHKANDbHBIX CABMXKEHHHU (ocenanui) penepos;

FOPH30HTaJbHBIX CABHIXKEHHH pernepoB BJOJAb NPOQHIBHBIX JIUHHA
H NMEepPNneHaHKYJAsAPHO K HHM (€CJH H3MepsAJaHCh OPAMHATHI);

BepTHKaJbHLIX AedopMauud (HAKNOHOB M KPUBU3HBI) MYJabAbl
CABHXKEHHUSA;

rOpH30HTa/NbHBIX AedopMauMi (pacTsKeHHH, CKATUH) WHTepBasoOB
MeXAY penepamu.

6. CocraBieHHe M [NONOJHeHHe rpacdHyeckux martepuanos (no
JaHHBIM KaMepanbHOi 06paboTkKM HabJIOJeHHH W reonoro-Mmapkuiei-
NepCKO#l LOKyMEHTAalHH):

COBMellleHHbIX M1aHOB Ha6J/IoOfaTeNbHbBIX CTAHUHA M COPHBIX Bbipa-
60TOK;

BEDTHKAJIbHBIX T€0JOrHYECKHX pa3pe3oB MO KaxAOH Npo¢HAbHOM
AMHUM C HAHECCHHEM AUTOJOTHK TOPOK, OURCTHHIX ¥ APYTHX TOPHBIX
BbIpaGOTOK, CKBAXXHH H CTPYKTYPHbIX OCOGeHHOCTe# MaccuBa (TeKTo-
HHYECKHX HapyleHHH, KOHTAKTOB CJIOeB, JHarpaMM TPeILHHOBATOCTH);

rpad)HKOB BePTHKaJbHbiX ¥ FOPH3OHTa/NbHBIX CABHXKEHHH H aedop-
MauMit o KaxaoH NpoPuIbHON JUHHH.

7. CocraB/ieHHe (B cJjydae HeOOGXONHMOCTH) BeLOMOCTeH U rpa-
(HKOB cKOpoCTe#l BEDTHKAaJbHBIX H IMOPH30HTANbHBIX CABHXKeHWH, MmJja-
HOB 3eMHOW MOBEPXHOCTU (rOPU3OHTOB) C H3ONHHHUSAMH CABHKEHHH H
pedopmannii, BeKTOPOB CABHXKEHHH 3eMHOH NMOBEPXHOCTH U [p.

5.2. BenuuuHbl CABHXEHHH M AedopMauuii B PasiMyHbBIX TOUKax
MYJAbAbI CABHXXEHHsS] MOFYT ObiThb MOJOXHTENbHBHIMH H/H OTPHILATENb-
HBIMH.

[Ipn pacuere caBuxeHHH H nedopMauHi B IMABHbIX HJH napal-
JeJIbHBIX HM CEUEHHAX MYJAbAbl CABHXKEHHA 3HAKH 3THX BEJIHYHH ompe-
HensiioT ciaenyiouHM obpasom:
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3ak . ... ... nONOXMHTENbHBIH (+)
ledopmauusa . . .. .. ... ocefaHue
POPHICHTA/bHbIE CABHMXEHHA B CTOPOHY
BOCCTAHHA M CTOPOHY NPOCTHPaHHs pyl-
HOrO TeJia

HAKJOHbl B CTOPOHY BOCCTAHHSI U B CTO-
POHY MPOCTHPAHHR PYAHOro Tena
KPUBH3HA M pPALHYC KPHBH3Hbl BbINYK-
JOCTH KPHBOM ocegaHus

pacTskeHus

OTpHUATENbHBIA { —)

NOAHATHE

FOPH3OHTANIbHblE CABHXKEHHA B CTOPOHY
NajieHHss W CTOPOHY, 00paTHYi0 MPOCTH-
paxuio pyaHoro teaa

HaKJ/OHbl B CTOPOHY NAaACHHS H CTOPOHY,
O6paTHYI0 NPOCTHPAHHK) PYAHOro Tedd
KPHBU3HA W palHyC KPUBHIHbLL BOIrHY-
TOCTH KPHBOH oCedaHus

CKATHSA

3a HanpaBJeHHe NPOCTHpPaHUsi PYAHOTO TeJa MPUHHMAIOT Hanpas-
JI€HHe, OTHOCHTEJIbHO KOTOpOro JIMHWA MaJdeHUs pacroJaraercsi cnpasa.
[Ipu noctpoeHnu rpadHKoB cABHKEHUH U AepopMalUll NMONOKHTEb-
Hble BEJHYHMHbI W BeJHYHHbI MOAHATHH OTK1aAbLIBAIOT BBEPX OT HCXOA-
HOH TOPH3OHTaNbHOH JHHHH. OTpHUATENbHbIE BENHYHHb H BEIHYHHbBI
ocelaHHi OTKJa[AblBAlOT BHU3 OT HCXOJHOH TIOPH30OHTAJ/IbHOH JIMHHH.

5.3. BhluHcneHue npeBbilieHHH M OTMETOK pemnepoB MpPH TeOMETPH-
YeCKOM HHUBEJHPOBAHHH HNPOBOASIT B IKypHaJe HHBEJHPOBAHHA, a
ypaBHHBaHHEe HHBEJIHPHbIX XOAOB — B CMNELHAJNbHOM XKYypHaJjle METOAOM
npuOAKKeHHH WJH NOJUroHOoB. Bbiuncienne mnpeBbilleHHA H OTMETOK
penepoB [pH TPHIOHOMETPHYECKOM HHBEJHPOBAHHH BbLINOJHSIOT B
cneuyuanbHoM xkypHane. OtrMmeTkd penepoB mnocie o6paboTKk KaX10k
CcepuH HabaI0AeHHH 3aHOCAT B BeLOMOCTb OCelaHHWA pernepoB (CM.
npua. 8). Beanunny ocenaumnsn penepa onperensiior no popmy.e

n=H.—1 — H,, (1)

rae H,_ — OTMeTKa penepa H3 NpeAblAyLLero Hi¥ HayaabHOro HabJio-
AeHHsi; H, — oTmeTKa penepa H3 nocjeayiouiero HaGJl0neHHUs.

5.4. Tlo pnaHHBIM BedoMOCTell OCelaHHSl PENepoB COCTABJSIOT Be-
AOMOCTH BepTHKaJNbHbIX Ae(pOpMallHH — HAKJOHOB M KDHUBH3HBL (CM.
npun. 8). HaknoHbl onpepensiior no gopmysne

. T — Naed

R (2)
rie mn, — BepTHKaJbHOE CABH)KEHHe MNepelHero penepa; 1, — Bep-
THKaJIbHOe CABHXKeHHe 3ajHero penepa; d — ropuaoHTadbHas HAJNHHA
HHTEpBa/la MeXAY penepaMu (OT HauyajJbHOro HaGJIOLEHHS).

Haknonsl — Besnunnbnl 6e3pasmepssie. [lpy moctpoenuu rpadukos
BepTHKaJbHbIX AedopMauuil (HAKJOHOB) BEJHUYMHBI HX OTHOCAT K
cepeiuHe MHTepBaJja.

Kpupu3ny onpenensior no ¢gopmyae

k= (in - in—l)/dcp; (3)

rie i, — HaKJOH MNOCJAeNYIOWero HHTepBana; i,_| — HAKJIOH TNpeibi-
nyuiero uurepBana; dep = (dn — dn—1)/2 — nonycymma ropH3OHTa/b-
HbIX [JIHH TNOCAEAYIOWEro H MpeablAyillero HHTepBaJjoB (H3 Hayalb-
HOro HabJlofieHus).

[Ipn nocrtpoeHud rpaduKOB MNONYUEHHYIO KPHBH3HY OTHOCAT K
obleld TOYKe CMeXHBIX HHTepBajoB. Paauyc KpuBH3HbBl (BENHUHHY,
o6paTHYI0O KpHBH3He) onpeAensiioT no ¢opmyne: R=1/k u Bbipaxkawor
B KHJOMeETpax.
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5.5. BbluuclieHHe TOPH3OHTANBHLIX PACCTOSIHUI MeEXAY penepamu
npoUAbHLIX JIHHHA IIPOBOASIT B CNelHalbHOH BeLOMOCTH, ¢opMa
KoTopoii npusefeHa B npua. 8. Tlpw 3TOM BLIMHC/ASIIOT W YYHTHIBAIOT
caefytoLiHe nonpaBKu:

nonpasky 3a TeMneparypy

Al = la(t — t), (4)

rge [ — u3MepeHHasi AJHHA HHTepBaja, MM; & — KO3 HUHEHT JIH-
HeHHOro paclUHpeHHs; { — TeMmepaTypa BO3AyXa HJH NMOJOTHA pyJer-
Ky, °C; tx — TeMnepaTypa KOMINapHpPOBaHHs DYJeTKH, °C;

nonpaBKy 3a HAKJOH

mim (£ 42 ), ®

YRR TERRRT T
npH
h? Af AA,

A= — — 2=_W’ Az = —

A=A +Ar+ A3, (6)

rae [ — uaMepesHas JAJIHHa HMHTepBaja, MM; h — NpeBbilleHHe MEXAY
KOHLaMH pYJeTKH HJIH OpAHHATa (OTKJIOHEHHe OT CTBOpA); BTOPOH
M TpeTHH useHbl B ¢opmyae (6) He BBOAAIT, €CJAH HX BeJIHUHHBI He
npesbimaioT 0,5 MM;

NONpaBKy 3a Pa3HOCTb OTKJOHEHHH OT CTBOpa BHIYHCJAAIT No ¢op-
myaam (5), (6), B KOTOpbIX BMECTO BEJHYHHbl /i MOACTABASIOT 3Ha-
yeHHe M3MepeHHOH opAaHHaThl. [IpH 3TOM YUYHMTHIBAIOT 3HAK OPAMHATHL,
HaApuMep CnpaBa MO XO4y — MONOXHTeNbHbIH, cJleBa — OTpHUATelb-
HBIH;

nonpaBky 3a KomnapupoBaHHe A/, 6GepyT H3 CBHJAETeJbCTBa O
roCyaapcTBeHHOR MOBepKe PYJETKH,;

NONpaBKy 3a NMPOBeC pPYJeTKH BBOAST COIVIACHO NpHJA. 3.

5.6. Ilpxn TpHroHOMETDHUECKOM HHBEJMPOBAHHH penepoB nNpeBbl-
IIeHHs1 MeXAY COCeIHHMH penepaMH H TOPH3OHTaJ/bHble PacCTOSHHA
MEXAY HHUMH ONpPEeNslOT N0 MeTOAMKE, NpHBeAeRHON B npua. 6.

5.7. Topu3oHTa/bHblE PACCTOSIHHA MEXIY pernepamH, oOIlpeneseH-
Hble NOCJe BHECEHHSI HEOOXONHMBIX TNONPAaBOK, BbLIMHCHIBAIOT B BeloO-
MOCTb FOp#30HTa/IbHBIX AedopMauud (cM. npHia. 8). I'opu3oHTasbHble
nebopMauuu HHTepBana MeXAY penepaMH 3a IEPHOA MeXAy ABYMs
HabJIOAeHHSAMH ONpeAesioT no popmyJe

¢ = (dn — dn_1)/d, (M

a 3a Becb nepHoa HabJIOAEHHH — OT HA4a/JbHOrO 4O AAHHOro — Mo
dopmyae

e=(d, — d)/d, (8)
rae d, dn—1, dp — rOpH30OHTaJbHbIE AJIHHbBI HHTEPBAJOB COOTBETCTBEH-
HO M3 HayaJbHOTrO, MPEAbIAYILEro M Nocjefylolliero (AaHHoro) HabJio-
JEeHH.
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Fopusontanbhbie  fepopMauHH, COOTBETCTBYIOLIHE YBEJHUYEHHIO
HHTepBaJla, Ha3blBAlOT pPAacCTSAXEHHsIMH, a JedopMaUHH OTBeyawolue
yMeHbIUEHHI0 HHTepBaJja,— cxKaTuaMmH. [IpH nocTpoeHun rpadukos
rOpH30OHTaJbHLHE Ae(popMalHH OTHOCAT K CcepejHHe HHTepBaJa.

5.8. T1lo BbluKHC/JEHHbIM FOPH3OHTA/bHbLIM PacCTOSTHMAIM MeXAy pe-
nepaMH HX CYMMHPOBAHHEM OMNpEAENAOT pPacCTOSIHHA OT ONOPHOro
penepa A0 KaXJAOro H3 penepoB NPOPHIbHOH JHHHH, KOTOpbl€ Bbl-
[HCHIBAIOT B BEAOMOCTH I'OPH3OHTa/JbHbIX CABHXKeHHH (cM. npua. 8).
I'opH3oHTanbHbIe CABHXKEHHsI penepoB Ha NPOGHIbBHOH JIHHHHM ofpe-
Leasior no gopmyne

E. == Dn—l - Dn» (9)

rae Dn—i, Dn — paccTosiHHsi OT ONOPHOrO penepa COOTBETCTBEHHO H3
HayaJbHOro (HJH NPeAbAYLLero) H AocJaeaylollero HabaloAeHuH.

* 5.9. MacwTabbl rpaduKOB ocefaHHH, FOPH3OHTANbHBIX CABHXXEHH,
HAK/MOHOB, KPHBH3Hbl H TOPH3OHTaJbHBIX jepopmauHit BblGHPAIOT,
MCXOASl M3 yao6CTBa M HarIAAHOCTH H3o6paxeuus. [Ipu srom mac-
wrta6 paccTosHMH MexJy penepamMH MPHHHMAMOT TakKUM Xe, Kak Ha
BepPTHKaJIbHbIX pa3pe3ax.

[paduku HaKNIOHOB, FOPH3OHTANbHbIX CABHXEHHH M Aedopmaunuid
no npou/AbHOA JIHHHH CTPOAT cjelylowuM o6Gpa3om. Ot ropHu3os-
TaJbHOH (HMCXOQHOH) JHHHH, HAa KOTOPOH HaHeCEHO M/1aHOBOE MOJOXe-
HHe penepoB NMpPodHILHOH JHHHUH, B NIPHHATOM Macwitabe OTKAaAbIBaIOT
BBEPX TMOJIOXKHTEJbHble, a BHH3 — OTPHLATe/JbHble 3Ha4YeHHsd COOT-
BETCTBYIOLUHX BEJAHYHH CIABHXEHHH penepoB HIAH AedopMmMaunii HHTEp-
BAJIOB MeXAy HHMH (ocelaHHsi penepoB NMPHHATO OTKJaAblBaTb BHH3,
a NOAHSATHS — BBePX). 3HaueHHsi CJABHXXeHHH penepoB OTKJaAblBalOT
HenocpeiCTBEHHO OT TO4YeK, H3006paKaioliHX HX MOJIOXKEeHHe Ha HC-
XOAHOH JMHHH, a AedOpMaLHH HHTEpPBAJOB MexXAYy penepamMH — oOT
HX cepennH. KoHLbl OTpPE3KOB COELHHSAIOT JIOMAHOH WM NJAaBHOH
JHHHEH.

I'paduku ckopocTell cABHXKEHHH penepoB Hau AedopMauHil HHTep-
BaJOB MeXAy HHMH CTPOAT KaK AJS OTAeNbHbIX penepoB (HHTepBa-
JIOB MEXAY penepaMHu), TakK H Al NPOQHIbHOH JHHHH B UeaoMm. CKo-
pOoCTb OCellaHHsi penepoB H3MepslOT B MM/CYT, MM/Mec, MM/roi B
3aBHCHMOCTH OT pelllaeMblX 3ajJa4 H 4acTOTbl HaGJiodeHHH.

Jas yno6cTBa COBMECTHOrO pacCMOTPEHHSt rpadHKOB CABHMKEHHI
H AedopMalHi, COCTOSHHS TOPHBIX pPabOT, CTPOEHHUst TOJLLM MOPOL
H JAPYFHX TOPHO-F€OJIOTHYeCKHX (aKTOPOB H ONpefesieHHst CTelNeHH
BIHAHHA 3THX (AKTOPOB Ha mpouecc CABHXKEHHA TPadHKH H BepTH-
KajibHbie pa3pesbl COCTABASIOT HA OJHOM JIUCTE WJAH Ha HECKOJbKHX
JIKCTaX, HO B OAHOM H TOM XKe FOPU3OHTaJbHOM MacluTae.

5.10. Tlonyuyennbie mnocie o06paGoTKH MarepdanoB HabJOAEHHH
BEJOMOCTH H rpadHku CABHXXeHHH W Jedopmauui 3eMHOH moBepx-
HOCTH HCMNOJb3YIOT AJisi ONpefesieHHst YIJIOBbIX, JHHEHHBIX H ApPYrHX
napaMeTpoB npoiecca cABHXeHHS (CM. npui. 1), BbIsiCHEHHst (akTH-
YecKHX FpaHHIlL Pa3/IHUHbIX 30H CABHXKEHHSl, CKOPOCTEH H MPOLOJIKH-
TEJbHOCTH Npolecca CABHXXEHHS1 3eMHOH MOBEPXHOCTH H B KOHEUHOM
HTOre OGOCHOBAHHOTO pelleHHS KOHKPETHbIX BOMNPOCOB CABHXKEHHS
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FOPHHX MOPOA H OXPaHbl Pa3jHYHHX OODBEKTOB Ha MECTOPOXAEHHH.

5.11. TpaHKUb Pa3NHYHHX 30H CABHXKEHUS] 3EMHOH NOBEPXHOCTH
B MyJablle CABHXEHHfl M YrJOBHE NapaMeTpul NpPOLECCa CABHKEHHS
onpeneasiior 1o CAEAYIOLIMM 3HAUeHHAM fedopMauuii 3emMHON moBepx-
HOCTH (NpH CPeJHEM HHTepBa/ie MexAay penepamu 15—20 M) ans:

o6uiedl 30HH BJHSHHA TOA3EMHBIX Pa3paGoTOK (MyJbAbnt CABHXe-
HHA) H TpaHHYHBIX YIIOB HakaoH i=0,5-1073, pacTsixenne e=
=0,5-10""°, ocenanue n=15 mm;

30HbBl ONAaCHOTrO BJHSAHHS H YIJIOB CABHXXEHHMA HaKJOH i=4.1073,
kpuBHu3Ha k=0,2-10"% (1/m), pacrsxenne e=2-10"3;

30HB TpeUIHH H YIJIOB pasphiBOB — N0 OuHxafilieidl K rpasHuue
MYJAbAB CABHXEHHS BHAMMO# TpelLiHHe Ha 3eMHOH NOBEPXHOCTH;

30HH OOpyLIEHHS H YIVIOB OGpylleHHss — no Gauxkaidwed K rpa-
HHUE MYJbJb CHABHXKEHHfI TPELIHHE C DPaCKPhiTHEM HJH CMeLleHHeM
KpaeB (yctynoM) 25 cm u Gosee;

30HH BOPOHKOOOpPAa30BaHHSi H YIJIOB BOPOHKOOODA30BAaHHS — MO
Kpaio BOpOHKH OOpylleHHd (nmpoBaJa).

5.12. Yrsinl cABHXKEHHS oONpele/sioT Ha BEPTHKaJbHbBIX pa3pesax
0 F1aBHHIM CEYEHHAM MYyJbAbl. [l/151 3TOro or Ha#iaeHHbIX Ha 3eMHOMl
NOBEPXHOCTH TOWEK C KPHTHYECKHMH AedOpMauHAMH B HaHOCax MNpo-
BOAAT NpSIMHE JNHHHH NOJA NPHHATHIM [JISi HAaHOCOB YIJOM CABHXe-
HHAl @ QO TepeceyeHHs] HX C KOHTAKTOM HAHOCOB H KOPEHHBIX MOPOX.
MMonyuyeHHne Ha KOHTaKTe TOYKH COEIHHAIOT JHMHHAMH C FPaHHUAMH
BHpaboTanHOro npoctpaHctBa. IIpH sToMm A/st ompenesieHusi yrios f
% Bi JMHHH NPOBOAAT K HHXHeHl rpaHule BHPaGOTAHHOTrO MPOCTPaH-
CTBa, a A/ ONpENEJeHHA yria y — K BepXHei. Yroa O npu ropusoH-
TajJbHOM H MNOJOFOM 3aJleraHHsiX DYAHOro TejJa onpefeisiiofT OT rpa-
HHIW BRIPAGOTAHHOTO NMPOCTPAHCTBA Ha BePTHKaJbHOM pa3pe3e, Npo-
XOAsIEeM yepe3 NpPOPHIbHYIO JHHHIO NO NPOCTHPAHHIO, a NPH KPYTOM
3ajleraHud pPYAHOrO TeJia — OT HHXHeH rpaHHlb BhpaboTaHHOro
MPOCTPAHCTBA NO MPOCTHPAHHIO HA BEPTUKAJDbHOH NPOEKUHH TOPHBIX
pa6or. M3 yrnio, nojyueHHBIX nO TpeM BuAam Aedopmanmuit (n, i, €),
OKOHYATeNbHO MPHHHMAIOT YroJ CABHXKEHHs, HMeliHi HanMeHbilee
3HaA4Y€HHe.

IMps onpeseneHuH YyrjoB CABHKEHUS JWHHU K rpaHHllaM BHpa-
6OTaHHOTO NPOCTPAHCTBA NPOBOXAT TAKHM O6PAa30M, 4TOGHl 3TH JNHHHH
HJIH HX NPONOJIKEHHs He nepeceKaslH BbIpa6OTaHHOrQ MPOCTPAHCTBA.
Ecan MexaykaMepHbie LeJHKH H TNOTOJOUHHB HHXHEr0 3jTaxa He
OoTpaGoTaHbl H COXpaHAIOT YCTOHUHBOE COCTOSIHHE, 32 HHUIKHIOI TPaHHLY
BHpPa6OTaHHOrO MPOCTPAHCTBA CJIeAyeT NMPHHATb IPaHHIly AHHINA Ka-
Mep BhillleJieXKalllero 3TaXka. Yros CABHXKEHHS B HaHocax ¢ omnpeje-
JSIIOT MO AaHHLIM HabJaIOJeHHH NPH BbieMKe PYAHbLIX TeJl HenocpeacT-
BEHHO NORX HaHocaMH. [IpH OTCYTCTBHH TaKHX AAHHBIX Ha MECTOPOX-
LEeHHH YroJl ¢ YCTaHaBJIHBAlOT B COOTBETCTBHH ¢ N. 2.8. ['paHuuHne
yIJIBl, YFJIbi pa3spbiBOB H YIVIH OOpYlIeHHs onpeneasiior Ge3 pa3sjeie-
HHSl TOJLIH Ha HaHOCK H KOpEHHble MOPOAW MO TOYKaM 3eMHOH mo-
BEPXHOCTH ¢ JepOpMAaLHAMH, YKa3aHHHMH B M. 5.11. Yram, onpepe-
JSIOLIHe TPaHHUB 30H BJIHAHUA OYHCTHBIX PAGOT Ha BePTHKAJbHBIX
paspesax, noKasaubi Ha puc. 3.
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Puc. 3. Yran, onpeaeasiouiue rp bl 30H BJ
O4YHCTHHIX PaGoT HAa BEPTHKANbHBIX pa3pe3ax (BKpecT
NPOCTHPAHNHSA):

a — npY NOJOrOM H HAKJIOHHOM NajeHHH 3alexH; 6 —
NpH KPYTOM TMAaA€HHH 3a/NeXH;, 6 — NO MPOCTHPaHHIO
3anexHu

5.13. OkoHuanHe npouecca CABHXKEHHs] 3eMHOH MOBEPXHOCTH ycTa-
HAaBJHBAIOT MO JaHHbIM HHBEJHDOBKH pelnepoB MOCJeRHHX CepHH.

5.14. Peayabrarbl McCJaelOBaHHH CABHXKEHHsI 3€MHOH [OBEPXHOCTH
HCMONB3YIOT AJSt ONpejeNeHHsi XapaKrepa M NapaMeTpoB mpolecca
CABHXKEHHS NOPOA Ha MEeCTODOXXAEHHH, YTOUHEHHsS! Da3MepoOB MNpeno-
XPaHHTEeJNbHbIX LEJHKOB H YCJOBHH 6e30macHOf BbleMKH pYAbl M0f
oXpaHsieMbiIMH 0ObeKTaMH, Bbi6Opa HOBbIX yuacTKOB 3aCTPOHKH H ompe-
JeJleHHs1 HeOOXONHMOCTH H ONTHMAaJbHbIX CPOKOB CHOCA MJIH NepeHoca
pPasfHYHbIX CTapbiX OGBEKTOB HA TEPPHTOPHH T'OPHOrO OTBOAA AJisi
peilieHHs1 BONPOCOB pPeKyJbTHBALHH NOAPAaGOTAHHBIX YYaCTKOB 3€MHOM
MOBEPXHOCTH H Ap.

5.15. O6Go6lleHHble pe3yJbTaThl HCCAEAOBAHHH HCHONB3YIOT AU
pa3pabOTKH HOpPMaTHBHBIX AoKyMeHToB — [lpaBun HaH Yka3saHuii no
CABHXKEHHIO TOPHbIX NMOPOJL H OXpaHe COOPYXXEHHH Ha NaHHOM H aHa-
JIOTHYHBIX MECTOPOXIEHHSX.

5.16. [lns nporHo3a pa3BHTHA Npolecca CABHXKEHHA M onpenefe-
HHSl BeJIHYHH CIABHXKeHHH M QedopMaLHil 3eMHOH MOBEPXHOCTH H MoA-
pabarbiBaeMblX OOBEKTOB HCMO/Ab3YIOT CKOPOCTH CABHXEHHSI TPYHTO-
BbIX H CTEHHbIX pelnepoB, a TakKXe CKOPOCTH Aedopmauuil HHTEpBaJsoB
MEXIY HHMH.

5.17. KoHTposnb 32 cocrosiiHeM noapa6GaTbiBaeMbix OGBEKTOB oOCy-
LLECTBJASAIOT MyTeM cpaBHeHHs1 (AKTHYECKHX BeJHYHH CABHXKEHHSA H
nedopManui 3THX O6GBEKTOB, MOJYYEHHbIX H3 HabJwojeHuil, ¢ ponyc-
THMHMH H OpeAe]bHbIMH JedOpMaUHAMH IJsi AaHHOrO THNA OXpaHse-
MbIX O6DbEKTOB, NPHBEAEHHHIMH B HOPMAaTHBHO-METOLHYECKHX JOKY-
MEHTax Mo oxpaHe coopyxeHuii. PesysnbTaThl cpaBHeHHs nedopMaumuii
C yueToM [POrHo3a JajibHeAllero pa3BHTHA MNpolecca CABHXEHHS H
BEJIHYMH CABHXXEHHH H NepopMauuil HCNONL3YIOT AJs1 pa3paGOTKH mep
no NpeloTBPALUEHHIO BO3HHKHOBEHHS ONMacHbIX jepopMauué B ROA-

pabarbiBaeMblXx OGbEKTaXx.
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5.18. Pesyabrati wu3MmepeHuii Ha

Haba04aTeNbHbIX CTAHLUAX

MOXHO 06paboTaTb Ha NPOrpaMMHpPYEMbIX MHKPOKAJbKYJAATOPax (CM.
npui. 11) u Ha IBM «Hckpa-1256» u «HUckpa-123» [12, 15].

NPUNOXEHME 1

OCHOBHBIE NOHATHA H ONPENENEHHS NPOLECCA CABH)KEHHUSA
FOPHBIX MOPO/ H 3EMHOW NMOBEPXHOCTHU HA PYAHDIX
MECTOPO)XILEHHAX

AKTHBH3aUHMA CABHXKEHHS TOJILH
MOpOA H 3eMHOi MOBEPXHOCTH

Besonacuas ray6una pa3spaboTku

BekTop caBuxeHHs

BepTHkanbHoe CIBHXeHHe
BenomoratennHbifi penep
Beprukanbuble Aedopmaunud (Ha-

KNOHBI, KPHBH3HA)

BusyanbHbie Hab/i00eHHA

Bropuunas BopoHka

Cay6unsbii penep
["opusoHTasbHOE CABHXEHHE
T'opusontanbHble nepopmauuu

(pacTsixkeHHe, cxKarue)

[naBuble ceyeHHs MyJbALl CABH-
XEHHA Ha 3eMHOH MNOBEepPXHOCTH
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H3metenne xapakrepa pacnpefeneHHs M BeJHUMH
CABHXEHWH M nepopmauuit TOJMWH NOPOA H 3eM-
HOMH MOBEPXHOCTH NpH OTPaboTKe CMEXKHOrO yyact-
Ka 3anexXH MWW MOBTOPHOH noapaboTke no cpas-
HEHHI0 €O CIABHXXEHHAMH U JedopMaLHAMH [pH
nepBHYHON NoapaboTke

Fny6una, npu KoTopoH M HHXe KOTOpOH noA3eM-
Hble FopHbie paGoTbl He BHI3bIBAIOT B OXPaHAeMblX
o6vekrax aedopmauHit, MpesblllaAOLIHX A00YCTH-
Mble

Bektrop nepemelteHHsl TOYKH MAcCHBA HAH 3eMHOM
NnoBepxHOCTH npu ee noapaborke. [losHbiii BekTOp
CABHXKEHHS MOXeT ObiTb MNOJy4YeH [0 COCTaBARIO-
IIHM: BepTHKaJbHOH; TrOPHU3OHTaNbHbIM  (FOpH-
30HTA/ILHOMY CABHXXEHHIO BAOJbL CTBOpPa Npoduab-
HO#M NHHHH, OpAHHATE CABHXEHHS)

BeprukanbHas cocraBasiolllas MepeMelleHHsl TOY-
KH MaccuBa HJIH 3eMHOH MoBepXHOCTH. Pasaunuator
ocelaHHe H NOMHATHE.

Penep, 3aknanniBaeMbii MeXAy ONOPHbIMK WAH
paGodHMH penepamu MPH HEBO3MOXKHOCTH OPAMBIX
H3MepeHHH

[edopmanny 3eMHOH MOBEPXHOCTH HJH TOAULH [O-
poa, Bbl3BaHHble HEPABHOMEPHOCTbIO BEPTHKAJbHEIX
CABHIKEHH# TOYeK

Komnaeke rnasoMmepHblx W [pPOCTEHLIMX HHCTPY-
MeHTaNbHbIX (JIHHeHKa, komnac, MaskH) HabJao-
NeHHH, BbIMOAHAEMbIX A5 BhiSiBJ€HHS MECT H rpa-
HML XapakTepHblX MpPH3HAKOB BUAHMON Jedopma-
uHp nopoa s oblled OUEHKH BJHAHMA TrOpPHbBIX
paGoT Ha 3eMHY0 NOBEPXHOCTb, 3/laHHS, COOpY-

 JKEHHSl W Apyrue 00beKTbl

BopoHxa, o6pasoBaBuiasica B 30He 0OpYyLIeHHS B
pesyJbTare nepenycka s BblpaforaHHOe RPOCTPaH-
CTBO paHee OOGDYLIHBUIHXCA NOPOLA

Penep, 3anoxeHHbli B CKBa)XHHe H fpeAHa3Ha-
YEHHBIH AN H3MEPeHHA CABHXKEHWH W Aegopma-
UM MaccHBa mopon

[opH3oHTajbHass  cocTaBAfioulas  HepeMelieHHs
TOYKH MaCCHBA HJHM 3eMHOH MOBEPXHOCTH BAO/b
npodHILHOH AHHHH

HameHenne AnMHBI HHTepBana B rOPH3OHTAJIbHOH
[VIOCKOCTH n#pu noApaboTke NO OTHOWEHWIO K ero
nepBOHavajbHol JJHHE.

BeprukanbHble ceueHHA MyabAbl CABHMEHHS 1O
NPOCTHPAHHIO H BKPeCT MPOCTHPAHHSA DPYAHOH 3a-
JieXH, NPOXOAfiUHe uepe3 TOUKYy MaKCHManbHOro
ocefaHHsi 3€MHOH TNOBEPXHOCTH



Fpanuua o6we# 30Hbl (Han 06-
JACTH) BJIHAIHHA MOA3EMHbIX rop-
HblX pa3paboTOK — MYJibAbl CABU-
KeHud

Fpaunua 30Hbl (06snacTH) onac-

HbiX CABHXKEHHH

[paHuua 30HbB TpewHH Ha 3eM-
HOH MOBEPXHOCTH

I papuku  (KpHBble) CABHIKEHH#H

U Aedopmauni

LonycTHMble fedopmauHH 3eMHOR
TOBEPXHOCTH (OCHOBAHHH COOpy-
KeHus)

3oHa ofpylIeHHs1 3eMHOH [0BepX-
HOCTH

3oHa TpewiMH Ha 3eMHOH [no-

BEPXHOCTH

3oHa NAaBHbIX CABHXKEHHH 3€MHOH
NOBEPXHOCTH

30Ha 0OMacHOro BJIHSAHHA NOR3EM-
HbiX pa3paboTok

HMcexoaHbiit penep

KoHTpoabHbIf penep

KomnusekcHas HabawaaTeNbHAA

CTaHuus

Kos¢ppuuueHt 6e3onacHoCTH

KpuBusua

Kputnueckue gedopmauus 3eMHOM
MOBEpPXHOCTH

KOHTYp, NOCTPOEHHLIA Ha 3€MHON (IOBEPXHOCTH HJIH
8 MaccHBe: MO rPpaHHUHbBIM yraaMm; MO TOYKaAM ¢
FOPH3OHTa/bHbIMH  AePOpPMaLHAMH  PaCTAIKEHHUSA
0,5-107%, unaknonamn, paBHbiMu 0,5-107° npw
CpedHeM HHTepBale MexAy penepamu 15—20 wm,
Mo OCeNaHHUsIM TOYEK, paBHbIM 15 MM

KoHTyp, nocTpoeHHblii Ha 3€MHOH NOBEPXHOCTH WAH
B MAacCHBE MO Yraam CABHXEHHSi HWJH MO TOouKam
C KPHTHYECKHUMH AePOopMaLHAMH

KoHTyp, MOCTpOEHHbIH Ha 3eMHOM fOBEPXHOCTH M0
yraaMm paspbiBOB HAHM N0 OJAHAKEHLWHKM K FpalHLLaM
MYyJblbl CABHXEHHA TpeulnHam

JluHuM, n3o6paxkaiowde B OonpeleNeHHOM MacluTa-
Oe pacnpeneneHue BeJHUHH CABHNKEHHH HJIM Je-
dopMaLHi TONWH NOPOL HAW 3eMHOH TOBEPXHOCTH
Ha NPOPHABHOH JHHHH

Hedpopmaunu, Bbi3biBalOLUIHE TaKHe M[OBPEXAEHHRA
B CQOPYMEHHAX, [IpH kOTOPbLIX AJNA AdJbHeHuied
HX 3KCRJyaTaluud A0 NpAMOMY Ha3HaYeHulo A0CTa-
TOUHO TIPOBEACHHA TEeKYILHX HaNaAOUHbIX X PEMOHT-
Hbeix pador

HacTb Myabibl CABHAKECHMS, TAe 3eMHast NOBEP:-
HOCTb MOABEpraachb CABHXEHHIO ¢ 0bpa3oBaHKeM
BOPOHOK, MpOBa/jioB, Teppac W KPYMHBIX TPEUinH
C packpbiTHeM HJau cmeweHuem kpaes 0,25 M w
Oonee

HacTb MyJdbAbl CABHMKEHHA, rAe 3IEMHAst NOBEPX-
HOCTb NOABEPriach CABHXEHWIO ¢ ofpa3oBaHuem
BUAHMbBIX TpeulHH

YacTb MyJabAbl CABHAKCHHA, rile 3eMHas NOBepX-
HOCTb MOABepraach c¢IlBHXKeHHIO Oe3 pa3pbiBa
CIJIOILHOCTH

YacTb Myabibl CABHXXEHHA 3€MHOH [IOBEPXHOCTH,
rie BO3HWHKAT AeOpMaLuu, onacHble AJIsi 30aHHH,
COOPYXKEHHH H NPHPOAHBIX 0O6BEKTOB

[MyHkT Mapkuengepckoi ONOPHOH ceTH, pacnono-
XEHHbIH BHe 30HbI BAMSAHUA TOPHbLIX paGor. CaAyXKHUT
OAA NJaHOBOH H BBLICOTHOH MPUBA3OK ONOPHbBIX
penepoB MPOPHUABHLIX JHHHH

Penep cranuuu ray6HHHBIX PenepoB, 3aN0XKEHHbiH
B nouse BblpaGOTKH (HA 3eMHOW [IOBEPXHOCTH)
BONIH3K YCTbA CKBAXHHbBI

CayXHT Aas onpeleneHHst d6COMIOTHOrQ HJAH OT-
HOCHTE/NIbHOTO CMeUleHHA HEeNoABHKHOrO HHAEkcA
perucTpHpyloLlero ycTpoHcTBa

Ha6awoparenbsass cranuus, cocrosias #3 1po-
OHUABHBIX JBUHHH HA 3eMHOHW NOBEPAHOCTH, B rop-
HbiX BbipaboTKax H COOPYXKEHHAX, 3aJO0XKEHHbIX ¢
Uenblo nosydyeHHs Haubosee MOAHBIX [AaHHbIX O
XapakTepe M napaMmetpax CABHKEHHS

OTHoilueHHe MHUH#MaJbHOH rNy6UHBL pa3paboTKu
K BbiHUMaeMOH (HaH 3IQPEKTUBHOH) MOLLHOCTH
C noMouwibio 3TOr0 OTHOWEHHA AAS  HEeKOTOpbIX
O6beKTOB onpeaensiorT 6Ge3onacHylo rybuHy pas-
paboTku

OTHoOlIEHHE PA3HOCTH HAKJIQHOB [ABYX CMEXHbIX
HHTEPBAJOB MYJbAbl K fIOAYCYMMEe AJNHH 3ITHX HH-
TepBasoB H3 HayaJabHOro HalGAKAEHHA

Benuunnbl gepopmaunii 3eMHOH NOBEPXHOCTH, MpH-
HATble AAA onpeleieHHd TPaHHL 30Hb ONAacHOro
BJAHAAHHA MOA3EMHbIX pa3paboToK H YrjaoB CABH-
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Mepul oxpanbt

MoutocTs 3dekTuBHan

Myabaa caBHxeHHA (obuias 30-
Ha BJAHAHHA NOA3EMHBIX TOPHBIX
paspa6oTok)

Hab6awoaatenbhas cTaHuus

HabaoaatenbHasa craHuus
GHHHBIX penepos

ray-

Haknoun

HauansHasa
HabaoaeHHil

(Hcxopnasn)  cepusi

Henonnas 3eMHo#

NOBEPXHOCTH

noapa6otka

Henoanas cepus nabaonenust

O6pyleHHe rOpHLIX NOpoA

O6ulas NPOAGNKUTENBHOCTL NPO-
uecca CABHXKeHHs
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Keuus: kpususna — 0,2.107% (1/m); uaxnon —
4,0-107% ropusoHTanbHoe pactaxenue — 2,0 X
X102

[opHble WAHM CTPOHTE/NbHBLIE (KOHCTPYKTHBHbBIE) Me-
PONPHATHA, NPUMEHACMbIE ANR YMEeHbUIEHUS Bpex-
HOrO BJIMSIHHA TOA3EMHbIX TFOPHBIX Pa3paGoTOK Ha
3]1aHHA, COOPYXEHHA M NpPUPOLHBIE OGDBEKTH ¢
LeJbI0 HCKIIOUEHHA NPUUHH HapylWeHHH HopMab-
HOH 3KcayaTauHH O00BHEKTOB, CMOCOGHHX NPUBECTH
K HECYACTHBIM CJAY4asiM

MoluHocTh  3a/eXKH, NPHHHMaeMas B pacuerax
CABHXKeHHI H pedopMaunii NOPOA H 3eMHOH no-
BEPXHOCTH MPH OTpaboTke 3ajexed C 3aKAafKoi
BbipaGoOTaHHOro MNpOCTPAHCTBA W onpegensieMasi
C YYETOM KOHBEPreHUHH GOKOBHLIX N0PQA, MOAHOTHL
3ano/HeHHsi BbIpabOTaHHOrO NPOCTPAHCTBA 3aKaal-
KOH H KOIpODHUHEHTA YCalAKH 3aKIaZOuHOro Ma-
TepHana

YuactoKk 3eMHOH MOBEPXHOCTH HJH TOPH30HTa B
MacCHBe nopoa, ﬂOﬂBepl‘LﬂHﬁCﬂ CABHXKEHHIO nNiOR
BJAHMAIHHEM MOA3EMHBIX TMOpHbLIX Pa3paGoTok
COBOKYIMHOCTb penepoB, 3aJOXKEHHBX MO onpeje-
JIeHHOH CHCTeMe B MOA3EeMHbIX TOPHbIX BbpaGoTKax
HJAM Ha 3eMHOH MOBEPXHOCTH, B 3[aHUAX M COOpY-
XKEHHAX C LeAblo npoBeleHHA HAOMOJeHHH 3a
MPOLECCOM CABHMKEHHS TOALLH NOPOA, 3EMHOH mo-
BEPXHOCTH HAH Aedopmauveii noapabarbiBaembix
06beKTOB, Pa3fu4aloT THMOBbLiE H cCreuHasbHble
HabJ/lofaTeNbHbie CTaHLHH

CoBOKynHOCTE ryGHHHBIX penepos, cBfA3edt, pe-
FHCTPHPYIOUWIHX YCTPOHCTB H KOHTPOJIbHBIX Penepos,
3a/0KeHHbIX B OJHOH HJM HECKOJbKHX CKBaXHHAX
C Ueabio Hab/MIOAeHHA 3a CABHXKEHHEM MacCHBa
OrtHouerde pa3sHOCTH OCeAaHH# [BYX COCEAHHX
penepoB (Toyek) K PACCTOAHHIO MEXAY HHMH
[lepBonayanbtbie HabAOAEHHA, BKJIOYAOLIHE ABe
nojHble cepHH HabaofeHuil, BbIMONHEHHLIX He3a-
BHCHMO OJHA OT APYroH A0 Hayana noapaboTKH
HabanionaTenbHOH CTaHUHH AAA ONpeAeseHHst Ha-
Ya/llbHOrO {MCXOAHOI'0) NOJOXKEHHS penepos
[MoapaboTka 3eMHOH MNOBEPXHOCTH, MpH KOTOpOit
ray6una pa3paGoTKH Mpesbiiiaer pasmepm Bbipa-
GOTaHHOrO NPOCTPAHCTBA MO NPOCTHPAHHIO HJAH MO
NafeHHIO, a TaKKe NPH CJAOXKHbBIX HEMNPAaBH/IbHBIX
KOHTYpaX Bbipa6OTaHHOro NPOCTPAHCTBA H HAJHUYHH
B HEM HepaspyilleHHbIX WENHKOB HAH O6e3pyaHbiX
yuacTkoB (Goaee 15—20%). Beauuunnl casuxe-
Huili M neopMaunii B 3TOM cayuae He AOCTHIAIOT
MAKCHMAJbHbIX 3Ha4YeHHH, 2 YrJbl CABHXEHHA no-
JY4aIOTCH Kpy4e, 4eM B YCJAOBHAX NONHOH NOA-
pa6GoTKu

Komnstexc wuamepensii Ans onpeneneHHf CABHXKe-
HHMSL BCEX HJIH YacTH pelepoB B rOPH30HTaAJAbHOR
WAH BepTHKaJbHON miocKoCTAX. MoxeT BKaOuarb
WJH He BKIIOYaTb ONpefeleHHe [ONOXKEHHS Tpe-
HLHH

Becnopsaaoutoe nepemetitedsie ropHbix nopoi ¢ Mo-
Teped ecTecTBeHHOH CTPYKTYPH MO BAHAHWEM NOA-
3eMHbIX TOPHBIX pa3paboTok

[leproa Bpemens, B TeueHMe KOTOPOrO TORWMA
NOpPOA M 3eMHast MOBEPXHOCTb HAA BbIPAGOTaHHLIM



O6GaacTb CABHXKEHHS FOPHbIX No-

poa
O6aacTb o6pylUEHUA TOPHBLIX NO-
pox
O6/s1acTh TPeWHH TOPHbBIX NOPOA

O6sacTh MJABHBIX  CABHXKEHU
FOPHBIX NOPOA

O61bekTbl, rnogaexaiiive oxpaHe

OnopHblli penep

OpaHHaTa CABHXEHHA penepa

OcHoBHble napameTpbl  (3JeMeH-
Thl) CABHXXEHHA 3eMHOi nosepx-
HOCTH

[tepsuunas BopoHKa

NPOCTPAHCTBOM HAXOAATCH B COCTOSAHHH CRBHXe-

HHA. 3a Hayalo npouecca CABHXEHHS NPHHHMAIOT

naty, Koraa HauGogbuiee ocefaHHe TOYeK 3eMHOMH

NOBEPXHOCTH B MYJbie CABHXEHHA AOCTHraer

15 Mm. 3a OkOHUaHHe — A4aTy, nocse KOTOPOH CyM-

MapHble OCelaHHn 3a roA He npeBuicAT 50 MM npH

YeTKO BLIPAXKEHHOH TeHAEHUHH K CHHIXXEHHIO CKOpo-

cTed oceaaHus

YacTb rOpHOro MacckBa, MOABEPrIAfCR CABHXKe-

HHMIO NON BJAHSIHHEM NOA3EMHbIX rOpHbIX pa3paboTok

YacTb 06JaCTH CABUXKEHHMS TOPHBLIX MOPOA, NOA-

Beprurasict oGpyLIeHHIO

Yacte 06J1aCTH CABHXKEHHA TOPHLIX NOPOA, noA-

Bepriasicss CABHXKEHHIO ¢ O0pa3oBaHHeM TpeillHH

Yacte 064aCTH CABHXEHHS TOPHbIX MNOPOA, MOA-

BepriascA CABHXKEHHI0 B (OpMe NAABHOTO Mpo-

ru6a CN0eB HWAH NAACTHYECKOTO Te4eHHA nROopoi

[TpoMbiliieHHble W FPa)KAAHCKHE 3]aHHA, COOPY-

MKEeHHA, NpUpoAHbie OOBEKThl H FOpHble BLIPaGOTKH

(pyAHble 3aJiexH), pacno/oXeHHbie B 30He BJHA-

HHAl TI0A3eMHOH pa3paboTku, noapaboTKa KOTOpPbIX

MOXKeT Bbi3BaTb BO3HUKHOBEHHE B HHX Aepopma-

UHH, HCKAIOYAIOUIHX BO3MOXHOCTb WX AadjibHeHlleH

3KCMJIyaTauky MO MpAMOMY HAa3HAuYeHHIo, Yrposy

AAA KHIHW JIOAeH, HapYWEHHA TEXHOJNOrHH A00bl-

Y4 W ApYyrHe HexenatelbHbie nocaeactsus. [lepe-

YyeHb. O0bEKTOB, MOAJEKAUHX OXPaHe, COCTABARIOT

AN KaXAOro KOHKPETHOro cAy4yas cOrflacHo AeH-

CTBYIOLWHM TMpaBHAaM OXPaHbl Ha AaHHOM MeCTO-

poXAaeHHH Hau no coraawenuio ¢ PITH

Penep, 3anoxeHHblH HA KOHUE MPOPHILHOH JIHHHM

3a fnpeAeNaMH 30HbI BJAHAHHA (1043E€MHBIX TOPHbBIX

pabor. CnyXHT ANA NAZHOBOH W BbHICOTHOH NpPH-

BA30OK paboyux penepos

[opH3oHTanpbHus  cocTaBasiiollast  MepemMellenun

TOYKH MacCHBa H/IW 3€MHOH NOBEPXHOCTH B Hanpas-

JEeHHH, [epneHIHKY/JAPHOM CcTBOPY NpoduibHON

JIHHHH

BenuunHbl, xapakrepuiyoulHe NPOUECC CABHKEHHUS

3eMHOH MOBEPXHOCTH:

I. MakcHuManbHble BeNHUHHBI CABHXKEHHA H dedop-
MauHi 3€MHOH NOBEPXHOCTH B Myable (NpH OT-
CYTCTBHH MpPOBAJIOB) HJH 30HE [11aBHbIX CABH-
KEHHH NpH HAJNHYMH NPOBAJIOB.

BEPTHKaJIbHOE CABHIKEHHE,

rOPH30HTA/NbHOE CLABHXEHHE;

BepTHKaNbHble AeOpMAUNHH (HAKJOH, KPHBH3-
Ha);

FrOpH3OHTaJbHble Ae@OpMAUMHH (pacTAXKeHHE H
cxKarue),

2. [paHuuHble yrabl, yribl CABHXXEHHA, YPabl pas-
pbiBOB, yribl 06pylIeHHA, yrJbl BOPOHKOOOGpa30-
BaHHA.

3. Yroa makcHMa/LHOrC OCeAaHus

4. O6uiasi NPOAOJIKHTENBHOCTb IpOLEecca CABHXKe-
HHA H NAPOAOJKHTEAbHOCTb MEepHOAAa OMacHbIX
CABHKEHUH.

Bopotika o6pyuienns, obpa3oBaBlianacs npu oTpa-

O60TKe BepXHHX 3Taxel caensix 3anexed, A0 Bbi-

XONla KOTOpoH 3eMHas NOBEPXHOCTb paHee He 06-

pywanacs
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[Tonxan cepus naGroseHuit

[Toasan noapabotka 3eMHOH 1O-
BEPXHOCTH

11 peaoXxpaHuTeibian 30Ha

[TpenoxpaHuTe bHbIH UeNHK

[penoxpanurencuan 6epma

[TpenenbHnie aepopMauuH 3eMHOI
MIOBEPXHOCTH (OCHOBAHHA COOpY-
MKEHHUA)

[Tporu6 ropHuix nopoa

[lposan

[TpoduabHan nuuus

Pabouuit penep

Penep

CABHXKeHHe ropHbIX nNopog

CaBH)KeHHE 3eMHOH MNOBepPXHOCTH

CIBHI rOpPHBIX MOPOL

CneuuanbHasn HabaiogarenbHas

CTaHUHA
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Komnaeke uHCTpyMeHTaAbHLIX Habaloaerud Anst
ONpe/le/IEHHA CABHKEHHS penepoB B BePTHKAAbLHOM
H TOPH3OHTANbHOH [MJOCKOCTAX (HHBEHPOBAHHE
penepos, U3MepeHHe PACCTOSHMA MEXAY penepamu
M B Cjiyuae HeOOXOJUMOCTH MUX OPAAHAT)
[MogpaGoTka 3eMHOH MNOBEPXHOCTH, NPH KOTOPOH
pasmepbl BbIpabOTaHHOrO MNPOCTPAHCTBA NO Ma-
I€HHIO, H NO NPOCTUPAHHIO DYIAHOIO Teja PaBHLI
#i# npesuiaioT rayOuny pa3paboTkH, B Bbipa-
60TaHHOM MPOCTPAHCTBE OTCYTCTBYIOT LEJIHKH HJH
6Ge3pyaHble yUacTKH 3HAUHTENbHbIX Pa3Mepos, a yr-
Jbl CABHXEHHSt AOCTUrAKOT MHHUMAJbHLIX 3HAUEHWH
Yacts FOPHOro MaccHBa, pacnojsioxeHwas nol Ox-
paHsieMbiM OO0beKTOM, pa3paloTKa PYAHBIX Teal B
KOTOpOH AOMYyCTHM@ C NpPHMEHEHHEeM TOPHbiX, KOH-
CTPYKTHBHbBIX MM OAHOBDEMEHHO TeX H APYrHX Mep
3aUiHTh

YacTb ropHOro MaccHBa ¢ COAepPXKaULHMHUCA B HeM
PYAHBIMH TenaMH (4acTAMH PYAHLIX Tea), pacno-
JIOKEHHAS MO OXPaHfieMblM OOBLEKTOM M MpeaHas-
HaueHHan QAR ero 3allWTbl 0T ONAaCHOr0o BAHAHHA
noa3eMHblX ropHmix paspa6ortok. Orpaborka pya-
HbIX Tea B npefenax NMpeAOXPaHHTE/NbHOro UeaHKa,
KakK NpaBHo, He JONycKaeTcs

MMosoca, npuieramowmas K KOHTYpPY OXpaHAeMOro
00'beKTa, BHEIUHA I'PAHHLA KOTOPOH ABJRETCH HC-
XOLHOH AJ5l NOCTPOEHHA MPEAOXPAHHTENbHOro ite-
JHKa WIH NpefoXPaHHTeNbHOH 30Hb

Bennuuubl nepopMaunil, mNpeBbillieHHE KOTOPLIX
MOXET Bbi3BATb aBapHAHOE COCTOAHHE COOpYXe-
HU#l, NOBJeYb Yrpo3y AJfl XH3IHH Jloaef
[MocnenoBatenbioe oOTAeNeHHE CAOEB MOPOA  OT
TOMUH, NJaBHOe NepeMelleHHe HX B CTOPOHY Bbi-
paboraHHOro NpocTpPaHcTBa

Yyactok 3eMHOH MOBEPXHOCTH, NOABepruiHics
O6pYLIEHHIO NOA BJAHSIHHEM MNOA3EMHbIX [OPHbIX
pa3paborok. KouTyp nposana B naaHe HMmeeT He-
NpaBUAbHYIO BHITAHYTYIO ¢opMmy

[Ipsimas wan siomaHas JiHHHA, BAONb KOTOpo# pac-
nonarator penepbl HabAOAATENbHOH CTAHUKH
Penep, npeaiHazHaueHHbLIH RAA ONpENENEHHA BeJK-
YHH CABHXKEHHS] 3eMHOH NOBEPXHOCTH M TOJIIH
nopoa

3Hak, 3aKpenJieiHbli B rpyHTe, HAa 3eMHOH nosepx-
HOCTH, B Toalle NOPOA (ropHbix BhipabGoTkax) RAM
B COOpPYXEHHH, HMEIOULHH 06GO3HauyeHHYIO, 33Koop-
ANHHPOBAHHYIO TOYKY — LEHTP

HedpopmupoBaHue H nepemeulede maccua rop-
HbIX MOPOA BCJEACTBHE HAPYUWIEHHA HX €CTecTBeH-
HOro paBHUBECHSI MOA BAHAHHEM MOA3EMHbIX rop-
HBIX pa3paborok

JedpopmHpoBarHe H nepemelieHHe 3eMHOH MOBepX-
HOCTH BCJEACTBHE CABHXEHH MAaCCHBA TrOpPHLIX
nopof noA BJHSIHHEM MNOA3EMHbIX TOPHbIX pa3pa-
60T0K

[NepeMeiiiense ropHbix MOPOA MO MJIOCKOCTAM OC-
JabaeHHA (KOHTAKTaM, HAMNACTOBAHHIO, TeKTOHH-
YeCcKHM TpeuiHHaMm) Npu HX nporuée
Ha6niopatenbHass craHuus, 3an0XeHHas ¢ UeAbiO
AeTaNbHOTO HM3YUeHHS OTAEJNbHbIX BOMPOCOB CABH-
JKEeHHA TOPHLIX MOPOA H 3eMHOH NOBEPXHOCTH



CropoiceBnie HaGAONEHHS KoutponbHoe HuBenvpoBawue 4acTH penepos Hal-
JAIOLATENbHOH CTaHlHKH, BbLINOJHAEMOE Nocie Npo-
BEAEHHA HauyaNbHOH cepHU HAONIOAEHHH C WeNbIO
BbIAIBJIEHHA Hauada fipouecca CABHXKEHUA

Tunosas wna6nwopatenbHas crad- HabaonartenbHas cTaHUHA HA 3eMHOH NOBEPXHOCTH,

und 3aJ/I0KEHHAnA AAf NOJYUEeHHA OCHOBHLIX napameTpos
npouecca cABHXKEHHA., [IPOAOAKHUTENBHOCTL Cyule-
CTBOBAHHA CTZHLHU OT OAHOTO A0 HECKONLKUX JeT

Yrabl rpaHuuHble Buewune oTHocHTeNbHO BLIpaGOTAHHOrO MPOCTPaH-
CTBa yrabi, 06pa3oBaHHble Ha BEPTHKAJbHbLIX Dpa3-
pe3ax Mno MPOCTHPAHHIO W BKPECT MPOCTHPAHHA
PYAHOH 3aJie)KH (N0 TAaBHBIM CEYEHHAM MYyJlbAbl
CABHXXEHHUS) TOPH3OHTANLHBIMH JAHHUAMKH H JHHHUA-
MH, COEQMHAIOWHMH rpaHuHuy  BbIpaboTaHHOro
NPOCTPAHCTBA € TpaHHue# MyJbAbi CABHXKEHHA

Yrasl caBHxeHus Breuinhe oTHOCHTE/IbHO BbipaboTaHHOrO NPOCTPAH-
CTBA yribl, 006pa3oBaHHbIC HA BEPTHKANbHLIX pa3-
pe3ax 1o (IPOCTHPAHHIO W BKPeCT MNPOCTHpaRus
PYAHOH 3anexu (MO rNaBHbIM CEYEHHAM MYyJabibl
CABHIKEHHA) FOPH3OHTANbHBIMH JIHHHAMH H JIHHHSA-
MM, [0CJEeZ0BATENbHO NPUBELEHHbIMH B KOPEHHbIN
MOpPOAaX H HAHOCAX MW COCAHHSIOUMMHU TPAHHULY
BLIDAaBOTAHHOrO NPOCTPAHCTBA C TIPaHHUEH 30HbI
ONACHbIX CABHXEHHWH H4 3€MHOH NOBePXHOCTH
Pasnuualor yrabl caBHXKeHHS B HaHOCAX W B KO-
PeHHBIX [MOPOAAX MNpu NOJAHOH H NPH HENoAHOH
noaApaboTke 3eMHOH NOBEPXHOCTH

Yrabl pa3puiBoB BuewHne oTHOCHTENbHO BLIPa6OTAHHOrO NPOCTPaH-
CTBa yriabl, 06pas3oBaHHbie Ha BepPTHKaAbHbIX pa3-
pe3ax BKpPeCT MNPOCTHPAHUR W 110 (POCTHPAHHIO
PYAHOR 3a/ieXXH (nO rJaBHbIM CEUEHHAM MYJbbl
CABHXEHHA) TOPH3OHTANbHBIMK JIHHHAMH 4 JHHHUA-
MH, COCAHHSIIOLIHMH TpaHKLy BblpaGOTaHHOro Npo-
CTPAHCTBA C KPAMHHMH BHELLHHMH TPEWIHHAMH Ha
3eMHOH NOBEPXHOCTH )

Yrabl o6pywenus BHewnHe oTHoCHTeNbHO BbipaloTaHHOrO NPOCTPaH-
CTBA yribl, 06pa3oBaHHble HA BePTHKAJbHbIX Da3-
pesax BKpPecT MpPOCTHPAHUA W 10 MPOCTHPAHKIO
DYAHOH 3aJjiexH¥ (N0 rJ1aBHbIM CEYEHHAM MYJb/bl
CABHIKEHHA) TOPH3OHTANbHBIMU NUHUAMH H JHHUSA-
MH, COEAMHSIIOWIWMH  FpaHHUY BbipaboOTaHHOrO
ANPOCTPAHCTBA C rpaHHUed 30HbI OOPYWEHHR Ha
3eMHOH [OBEPXHOCTH

Yron makcuMaabHOro ocefaHus Yrosi co cTopoHbl nNajeHus 3anexd, o6pa3oBaH-
Hbolit Ha BepTHKa/bHOM pa3pe3de (N0 [J1aBHOMY
CEYEHHIO MYJIbAbl CABHXKEHHA 3eMHON 1NOBEPXHOCTH)
BKDECT [POCTHPAHHA  3aN€H T'OPH3OHTaNbHOH
JHHHEH W JHHHEH, COeAMHAIOULEH cepelMHY Bblpd-
6OTAHHOrO MPOCTPAHCTBA ¢ TOUYKOH MAKCHMaJAbHOro
ocellaHHA

¥roa BopoukooGpa3oBaHus BHewHHH OTHOCHTENIbHO BBIPAGOTAHHOrO MPOCTPAH-
cTBa yroJ, 06pasoBaHHbli Ha BEPTHKANLHOM pai-
pese B mO6GOM HanpaBjieHHWH TOPH3OHTANABHOH JiH-
HHEH M JiMHMeH, coeauHsiiouleidr rpaHHULy Bbipabo-
TAHHOIO MPOCTPAHCTBA C rpaHuued 30Hb BOPOHOK
Ha 3eMHOH NOBEPXHOCTH

Npumevanusa | Yras CRABHKEHHA B HAHOCAX NPUHHMAIOT PaBHBLIMH 10 BEJHYHHE BO BCEN HANPaBIie-
Haax 2. Yrao paapeigos, yran OGPYWICHHA, TPAHHUNBIE YLAL H YIJh MIKCHMAAbHOIO OCEAIHUR ONPEACARIOT
6e3 pasfeneHusi TONUM HA HAHOCH H KopeHHbie 11opoasl 3 [IpH HANHYKMK NOA HAHOCUMH BHBETPEAWN KOPCINLIX
NOPOA 38 HHMHIOK rpaHKUy HAHOCOB NPHHHMAIOT HHXKHIOK FPAHHUY 30HbLI BLIBETPENLIX (Ae3HHTErPHPORJNNLIN)
nopod. 4.I1p H crowHoM woOMTYpe DYXHOH 3anemu 3a rPAKULY BLIPAGOTANHOIO MPOCTPANCTBE NPHKHMAIOT ilah-
Gonee BBICTYDAQWYID €ro TO4YKY, 5. YcNOBHbE 0603HAYCHHA YLAOBHLIX M APYFrHX (ApamMCTpoR  Npoyecca
CABHMEHER NpHBestAM B Tabn, | 41



TaG6aunuma I

Ne

Ne

n/n Haumenosauue O6ozHaueHHe afn HaumeHnosanne OG6o3uayense
1 | Ocenative (pepTH- n, MM 12 | Yran paspuiBoB:
KallbHOe CABHXKEHHE) y HUXKHEA rpaHHUbl
OTpaboTKH:
2 |TopusaoHTanbHOe CABH- E, MM B BUCsUeM GOKY B”, rpanyc
JKeHHe
3 jHaxaon ! B siexaueM Goky {, rpaayc
4 |KpuBH3Ha k, 1/m y BepxHeit rpaHuub| y”, rpagyc
orpaborku
5 |Copusouranoubie fe- e y rpanuust orpador-| §”, rpaayc
¢opmaunu KH 10 NPOCTHPAHHIO
6 |CxopocTbh ocenanni v, MM/Mec || 13 | ¥Yran ofpyluesus:
7 |O6wasa npoaosKH- T, mec Yy HHXHeH rpaHHubl
TeIbHOCTh fIpolLecca oTpaboTKH:
CABHKEHHA 3eMHOH B BHcsyeM GOKYy p”, rpanyc
MOBEPXHOCTH B Jexauem GOKY 7 rpaayc
8 [Pasmepnt myababt y BepxHeH rpasuusl| y”, rpaanyc
COBHKEHHS oTpaborku
no NPOCTHPaHHIO L,m y rpaHuub orpador-
BKpPeCT NPOCTHPAHUA L, w KH o apocrupanuio | 8", rpaayc
9 |Yron caBhxeHHs B Ha-| @, rpagyc 14 [¥roa MakcHMaJbHbIX 0, rpanyc
Hocax oceflaHui
10 |paHuuHble yribi: 15 |besonachas ray6uHa He, M
y HHXHEH rpaHHUbI pa3paborku
oTpabaTKu co cTopo- 16 [¥roa BoponkooGpa3o-|V, rpanyc
Hbi: BaHHA
BHCSUero Goka Bo, rpaayc 17 |3ddexTuBias  mol- ms, M
Jexavero 60ka Bo1, rpanyc HOCTb
Y BEpxHeH Trpahu- 18 |Yranl cABHXKEHHSt TPH
ubl 0TpaBoTKH Yo, Tpanyc HenosaHo# noapadorke
y rpaHxubl oTpaboT- y HHXHeH rpaHnubl
KM no npoctupanu| 8o, rpaayc oTpaboTKH €O CTOpO-
11 [Yrabl caBuxkerus B Ko- HbI:
PeHHBIX [opoaax: BHcsiyero G6oka B, rpaayc
Yy HHXHeldl rpaHuubl aexauero 6oka Biy, Tpanye
oTpaboTKh: CO CTOPOHbI BOCCTaHHA|Y,, Tpaayc
B BHCAuYeM OOKYy f, rpaayc 110 MPOCTHPAHHIO d,, rpanryc
B Jexauyem GOKY B, rpaayc 19 [KosddpHuuenr 6e3- kg
y Be€pXHe#l rpaHHUbl ONacHOCTH
oTpafoTku v, rpaayc || 20 {[dausa  nepneHauKy-
y rpaHlubl orpabor- AApa, OTKAa/AblBAEMOFO
K4 no npocrHpanuwo | 6, rpaayc Ha MJjaHe or nperoxpa-
MpU MOCTPOEHHUH Le- HHTENbHOH GepMbl A0
JIHKa crocoGom nep- rpaHdubl npejoXpaHH-
MeHAHKYAAPOB: , TEAbHOTO leuKa Ans
BepxHsa rpaduua | §, rpaayc BLITAHYTOTO 06beKTA:
HHXHSI rpaHuua Y, rpaayc
B CTOPOHY NafeHHs Lm
3aJIeXH
B CTOPOHY BOCCTaHHSA g, m

Mpramevaunue B a n

BETCTBYIOULUMU HHAEKCAMU (No, W, 8
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| —5 MakcHManbHbie, KPHTHYECKHE M HOMYCTHMblE BeNHUHHb 0603HayalT COOT-



NMPUTOXEHHUE 2

THNbl U CNOCOBbLI 3AKJIALKH PENEPOB
IJist HABJIOJQATEJIbHbIX CTAHUHU A

Ha6niopatenbHbie CTaHUMHK HA 3€MHON NMOBEPXHOCTH

B kauecTBe onopHbix H paGoyHx penepoB Npu ray6GHHe mpomep3a-
HUSl TpyHTa 10 1,5 M NpUMEHSIOT penepbl, 3aj0XKeHHble B CKBa)XMHaX
WIH KoTJioBaHax (puc. 4, a, 6). Kopnyc penepa 3 H3roTOBJSOT M3 OT-
pe3KoB NpYTKOBO#H, 6ypoBO#, apmaTypHoil craau anamerpom 25—30 mm
WIH H3 TOJCTOCTEHHBIX MeTajuinyeckKux Tpy6. IlKHHY penepa pacCuHThbl-
BalOT C yyeTOM pa3mepoB, MpHBeAEeHHbIX Ha pHcyHKe. K HHXHell wacTu
Kopryca NMpHBapHUBAlOT KPECTOBHHY 4, a Ha BepXHeM TOplUe BbiCBepJH-
BalOT Ha rIy6UHY 2-—3 MM UUAHHADHYECKOE TJyXO€ OTBepCTHe Aua-
merpoM 2,0 MM — uentp /.

Ha tpy6uaTtbix kapnycax npegBapHTeNbHO (CBapKoH) 3akKpemysiioT
FoJIOBKY penepa. HuXKHIOIO uacTb CKBaXXHHbl (KOT/IOBana) 5 3amoJ-
HAIOT 6eToHOM Ha BbicoTy 200—300 MM, BbIlL€ 3acbiMaioT ChIMy4YHH
martepuan 2.

B kauecTBe paGouux H BCIOMOraTe/bHbIX pellepoB MOXHO HCMOJb-
30BaTh 3a0HBHbIe penepbl (PHC. 5,a), H3TOTOBJIEHHbBIE H3 NPYTKOBOH HJIH
6ypoBo#t cranu AauHo# 1,5—2,0 M. 115 yBesMueHHs cuenJjieHHs penepa
C TPYHTOM HHXHSS uacTb kopnyca / penepa 3a3y6puBaercs 2.

Ipu mMaabix ry6HHax NpoOMep3aHHsA WIH OTTAHBAHUA I'PYHTA H Be-
POATHOCTH BbIMOpaXXHBAHHA perepa BO3MOXHO NpHMeHeHHe 3aGHBHOIO
penepa, NpHBeJeHHOro Ha PHC. 5,6, NO3BOJSIOLLErO YUHTHIBATh BEJIHUH-
Hy BbiyuuBaHMs (Bbimep3aHusi). Kopnyc 3 penepa auamerpom 30—

[nyburo npomepsamun +700

ot

Puc. 4. Tunst onopHuix penepos:
a —- B CKBa)kuHe; 6 — B KOTN10BaHe
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Puc. 5. Tunn paboyux penepos:
a — 3a6uBHOH B OGBIYUHOM rpYyHTe; 6 — 336HBHOK B YCIOBHAX BbLIMOPAXKUBAHHUA, 6 — 8
CKBa)KHHE A5 3a60104eHHOH MEeCTHOCTH

35 MM (6ypoBas cTajlb, TONICTOCTEHHAA TPYGa) CO CKBO3HbLIM LEHTpanb-
HbIM OTBepCTHeM 2 CBOOOJHO Moca)KeH Ha CHCHaJbHbIH CTepXKeHb I,
JKECTKO CKDeNJIeHHbI# ¢ HaKOHeuyHHKOM 5. K HakoHeuHHKy cBapkoil Kpe-
MAT KOXKYX 4, NepekpbiBalOUIMH HHXKHIOIO uacTh Kopnyca. CrepxeHb
# BHYTPEHHIOO NOBEPXHOCTb KOXYyXa MOKPLIBAIOT AHTHKOPPO3HAHBLIM
MOKPbITHEM WJM TycTOl TexHuueckoit cmaskoii. Ilpu 3aknagke wucnosb-
3ylor Hacanky 6. [Ipu HuBesHpPOBaHMM MO MoJyctepHuecKod roNoBKe
KOpnyca OJHOBPEMEHHO 3aMepsIOT pacCTOsIHHe A0 TOpLAa CTepXHs H
BBOJAT COOTBETCTBYIOLLYIO [1OMPABKY B HAGJIOACHHS.

B pbixabix rpyHTax 60/biIod MOLIHOCTH H B 3a60JI04YeHHOH MeCTHO-
CTU ONOpHbie penepbi 3aK1aAbiBAlOT B CKBaXKHHbl C 3ariy6ieHueM B
NJIOTHBIH FPYHT He MeHee ueM Ha 2,0 M (cM. pHc. b, 8). Kopnyc penepa
4 W3roTOBJSIIOT H3 OTPE3KOB MeTajJiHuyeckKHX Tpy6 auamerpom 30—
60 MM M TONIUHHOH CTEHOK He MeHee 3 MM, COEAHHSIeMbIX CBapKOH HJIM
MydTamMH 2. HHXKHIOW CeKLHIO C KPECTOBHHOH 3aKpemsiioT B GETOHHOM
sikope 7 BbicOTOH He MeHee 1,5 M. B GOJIOTHCTBIX FpyHTaX Ha SIKOPb
YKNa[biBAIOT [NUMHAHYIO noaywiKy 6 Beicotoit 0,3—0,5 M. O6cannyio
TpyOy 5 3akNafbiBalOT Ha BCIO BHICOTY PHIXJAOro (3a6osoyeHHOro)
rpyHTa, HO He CBf3bIBAlOT ¢ sAkopeM. [lpocTpaHcTBOo / Mexay kopmy-
coM H o6GcagHoi TpyGOH 3alo/IHAIOT HEBJAaroeMKHM Matepuajiom I,
a B 3a60/104eHHOH MECTHOCTH OCTaBJSIIOT He3anoJHEHHbIM C H30JsLHEeH
KOpmyca rycTod TeXHHYeCKOH CMa3KoH WJH NpOMac/leHHOH BeTOLbIO.
Caepxy o6cafHylo Tpy6Gy 3aKpbiBalOT AepPEBSHHONH KpPbILIKOH 3.

ITpu rify6unax npomep3auus CBbiute [,5 M B KayecTse ONMOPHbIX pe-
nepoB MPHMEHSIOT aHaNoOruyHble MPHBeJEHHbBIM Ha puc. 5,8, HO Ge3
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Puc. 6. Tunm paGounx penepos:
a — AJ8 CKaJbHbIX nopod; 6 — AAsi MHOro-
JIeTHEMepP3J/bIX FPYHTOB

®/00 -200

ob6caaky cKBaxHHbl. [as pabounx penepos sIKOpb Kopilyca 3TOH e
KOHCTPYKLHMH M3roToB/sioT BbicoToli 250—300 mm u 3araybasior Ha
0,5 M HH)XKe rpaHHLbl NPOMEP3aHHS.

Bo3moxHO Takxe Hcno/b3oBaHHe 3a6HBHbIX penepoB NMpPH YCJOBHH
npoBefeHuss HabJIOJeHHH B OJlHO U TO e BpeMs ce30Ha W obsi3aTesb-
Horo 3arjiy6JjieHuss LeHTpa.

B ckanbHbIX nopopax (puc 6, @) pemepbl 3aK/1aAblBAlOT B CKBaXH-
Hax. Kopnyc 2 penepa ¢ KpectoBHHO# 4 3aKpen/siioT B 6€TOHHOM SIKO-
pe, 3a/J0XXEeHHOM B HeHapyuleHHbIX nopoaax. B apo6aenbix nopogax
1 OoTpBIBAIOT KOTJIOBAH 3 WM NPOBOASAT O6CAAKY CKBa>KHHBI.

B MHoro/sieTHemepa/bix rpyHTax penepbl 3aK/AalblBalOT B CKBaXH-
Hax, Npo6ypeHHbIX HHXKe riyGHHbl MAKCHMAJbHOIO CE€30HHOrO OTTaHBa-
HusA. Pacuerbt raiyGuHbl 3aKknajku penepoB npuBoasitcsi B pabore [9].

OnHa 43 KOHCTPYKUHWH penepa AAS MHOrOJeTHEMEep3JibiX TFPYHTOB
npuBeaeHa Ha puc. 6, 6. CxkBaxxuHy 7 aunamerpom 100—200 mm GypsAT
Ha pacyeTHylo rMyGHHY H B BEPXHIOIO YACTb YCTAHaBJHBAlOT 00CaaHYIO
TpyOy 3, MPH 3TOM yacTb WJaMa H3 HHXXHEH 4acTH CKBAXKHHbl He H3-
BJEKAIOT (Mepel 3axk/JaiKoH penepa OHa AOJXKHA ObiTb pa3kKHKeHa
Bofoi). Kopnyc penepa 8 u3roToBJSIOT U3 OTPe3KOB TPYO AHAMeTPOM
50—60 MM ¢ TO/NUKHHONA CTEHOK He MeHee 3 MM, COeAHHSEMbIX Ha MecTe
3aKnajKH cBapkoi uau Mydtamu 6. Slkopb penepa 9 H3roToBJSIOT
H3 TOJCTOCTEHHbIX TPY6 pa3/M4YHOro gHameTpa (2—4 CeKuHH), K Ko-
TOPBIM NO CNHpadH NPUBAPHUBAIOT «epuin» /. 3akaaiky penepa npous-
BOAAT C NOMOLLBIO CTAHKA C [10C/]eJ0BaTelbHbIM HapallHBaHHEM CeKUMH
kopnyca. Ilocse nocbuiku siKkopsi 10 326051 CKBaKHHbI NMPOM3BOAAT 3a-

45



CbIMKY CKBaXHHbI A0 IMYyOHHbI OTTaUBaHUS 1€CKOM, rpaBHeM (ecaH ypo-
BEeHb Pa3KHXKEHHOro lJaMa HHXe IIYyOHHbl OTTaHBaHHsA) H Ha Kopnyc
HageBaioT TpYy6y KoXyxa 2 ¢ BHYTPeHHUM [HaMeTpoM, Ha 7-—10 mm
6oablinM guamerpa koprnyca. OnyckaloT KOXYX MOCEKLLHOHHO C Ho-
MOILBIO CTaHKAa Ha BCIO TIYOMHY OTTaWBAHHA HAH (IIPH OTCYTCTBHH
3aChilIKH Ha MecTe) A0 AKopA. IIpocTpaHCTBO MEXAY KOXYXOM H CTeH-
KaM¥ CKB2XXMHbl 3aMOJHAIOT CbiyYHM MaTepHaJAOM WJIH OCTaBASIOT
He3anoJIHEHHBIM, 2 MEX]y KOPIYCOM H KOXYXOM 3aMoJHSIOT pasor-
peroil TexHHueckoH cmasko# 4. JInMwuHIOIO YacTb nNocjenHeH CeKUHH
Kopryca cpe3aloT U MpuBapuBaloT roJioBKy penepa 5 K ueurpy. [1pu na-
JHYHH DPHIXJIbIX OTJOXKEHHH YCTaHABJIMBAIOT 06CaAHYyI0 TPYOy.

Ilpy 3aknanke penepoB Bcex THNOB HAa y4yacTKe 3eMHOH MOBepx-
HOCTH, TJle CYLIeCTBYeT BO3MOXHOCTb HX MEXAaHHYECKOTOo HapyLIeHHS
(oropoapi, nauiHKH, HHTEHCHBHOE [BHXXEHHe TPAHCMOPTa), LEHTPH pe-
. IepOB AOJXKHb! ObiThb CKPBHITHIMH (aHaJOrHYHO pHC. 5, a).

BbicoTy penepoB onpenesisioT BO3MOXHOCTbIO 3aMepa [JIHH HHTep-
Bal0B 6e3 nepexoAHbIX TOYeK (OHa He JoJKHA npesblwath 0,5 M).
O6cannbie Tpy6bl B CKBa)KHHAX YCTaHaBJAHBAIOT TOALKO MPH HeobXo-
AuMOcTH. OHH He AOJIXKHBI GbiTh CBSI3aHbI C SIKOPEM.

Ilns 3amuThl penepoB OT MeXaHHYECKHX NOBpeXIEHHH H aTMoc-
depHbIX 0CAaAKOB OETOHHPYIOT NHJAOHLI WM TJAOWIALKH pa3mMepamu
700 X700 mM, Tonurunoi 200 MM ¢ ofGg3areibHOl H3oAsAUMeH (TOMb,
npomacJ/eHHasl BeTOLlb) Koplyca penepa OT KOHTakra ¢ GeroHom. Bui-
cota o6calHbIX Tpy6 H NMU/IOHA JOJXKHaA 6biThb HA 50-—70 MM meublie
npesBbilIeHHs] TOJIOBKH periepa Hal 3eMHOH mnosepxHocThbio. [as au-
CTaHUHOHHOro HabJ/IOAEHHA 32 OcellaHHeM NOBEPXHOCTH BLICTYHAIOLLYIO
yacTb Kopmyca penepa Jo6oro THNAa yBeJHYMBAIOT C TAKHM pacyeroM,
yToObl HabJIOA€HHS! MOXKHO 6bl10 IPOBOAHTE C OLHOH HJH HECKOJbKHX
TOYEK, PACNoONOKEHHBIX 3a NpejesaMH onacHoi 30Hbl. BepxHowo yactb
kopnyca [ (puc. 7, @) pa3MeuaioT (KOJNbLEBOH HJHM LuialleyHoOH pas-
METKOH) Ha jenenust ueno 1 cm. [lpu aucTanuyvoHHOM u3MepeHHH
TOPH3OHTAJIBHBIX CHABHXKEHHH pernepoB C MOMOLULIO NMPOBOJOYHBIX CBsi-

AU I N A A Y

Puc. 7. Tunm penepos:
a — AAs AMCTAHUMOMHOTO Onpefeedust caBwxeHnlt; 6 — crednoii penep
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3ed, BbIBeAEHHbIX 3a Mpedebl ONAacHOH 30Hbi, BEPXHIOK 4acCTb penepos
ANsi NPEAOTBPALLIEHHS] WX ONPOKHAbIBAHMA YCHIMBAIOT YKOCHHAMH 2
C KPEeCTOBHHOH 3.

B noapaGartbiBaeMbix 34aHHSIX H COOPYXKEHHSIX CTEHHble M TpPYH-
TOBble pernepbl (cM. n. 4.5) 3aknaAblBalOT MO CXeMe, NMPHUBEAEHHON Ha
puc. 7,6. CrenHoii penep / (auamerpom 10—20 MM) H3 npyTKOBOIl
cTaju GeTOHHPYIOT B LUNype C TaKHM pacueTom, uTo6bl MOXKHO Oblio
YCTAHOBHTb HHBEJIMDHYIO peiiKy Ha BbICTYyNawiUyl 4acTb penepa H
NpOBeCTH 3aMep MJIHH MHTepBaJsioB Mexay penepamu. Llnyp sabypu-
BaloT Ha 150—200 MM HHXKe c10s1 THAPOU30JsiuMH. [pyHTOBBIH penep
3(KaK mpaBW/IO, aHAJOTHUHLIA NPUBEAEHHOMY Ha puc. 4, a) 3akaambi-
BalOT NPOTHB KaXKAOro CTEHHOro penepa HJH 4YacTH penepoB (HO He
MeHee Tpex penepoB MO KaxAOH CTOpoHe 3AaHHsA) He OGanxe 0,3—
0,5 M OT OTMOCTKH.

[lonsemubie HabalofaTeibHbie CTAHLHH

Jas npodHAbHBIX NHHHE B rOpHbIX BblpabOTKax 3ak/JaldKy penepos
NPOBOASIT B MOUBe, CTEHKAX WJIH KpoBJie BbipaGoTku. LleHTpn penepos
0003HayaloT TaK XKe, KaK Ha pernepax Ha3eMHblXx craHuuit. Pacnona-
raloT penepbl OTKPLITO MJH C 3aray6jeHHeM LEHTPOB, C Y4eTOM BO3-
MOXXHOCTH YCTAHOBKH (HJIH MOABeCKH) pefiKH W orBeca. Penepbl u3-
rOTOBJSIIOT H3 MNPYTKOBOH, apMaTypHOH, GYpOBOH CTanH WM TOHKHX
Tpy6 auamerpom 20—35 mm.

B nouse BblpaboOTKHM penepnl 3aKNaabiBalOT TpH HeGONbLIOM ABH-
JKEHHH JlIofeld H TPAHCMOPTA, OTCYTCTBHH MYUYEHWS MOUBbLI, CHJbHO-
TPELLHHOBATbIX HJH MEJKOCJAOUCThIX nopopax. Penepbl 6GeToHUpyloT
HHXKe IYOHHBI HACBIIHbIX H HApyLIEHHBbIX MPH MPOXOJAKe MOPOA B KOT-
JOBAHaxX WM iunypax (puc. 8).

Penepnl, noka3zanuble Ha puc. 8, a 3aKJaAbiBalOT, KaK MpaBHJO,
MeX/Y pesibCaMH WJIH ¢ BHELIHeH CTOPOHbI NyTeil, BAOJNb CTEHKH, MpO-
THBOTIOJIOXKHOH Tpany, ¢ OTCTYIJIEHHEM OT Hee He MeHee yeM Ha 20 cwm.

we reree 800 N o

Puc. 8. Tunm penepos, npHMEHSEMBbIX. B MOYBE€ NOA3EMHbIX TOPHBLIX BHPaBOTOK:
a — B BepTHKaNbHOH CKBa)<HHe; 6 — B KOT/OBaHe; 8 — B HAKNOHHOH CKBaXKHHE
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Puc. 9. Tann crennmx penepos B ropunx Buipaborkax:
a — B WInype ¢ NOCTOSAHHO 0603HayeHHbIM UEHTPOM; 6, 8 — B LUNype CO CbEeMHOi roJ0B-
KoO#; &, 0 — HA CTEHe HJIH Kpemu ropHoH BbHIPabOTKH

CkBaxxuHy 6ypsaT Ha ray6uny He meHee 800 mm. Kopmyc penepa 3 Ge-
TOHHPYIOT B CKBa)XHHe | Ha BCIO BbICOTY HEHapyILIeHHOro MaccCHBa
(npu ucnonb3oBaHHM o06caaHoi TPy6sl 4 MOXHO OeTOHHpOBaThb MO
YPOBHSl HAChIMKH) C 3aChiNKOH OCTaBLIeHCS YacTH CKBAaXXHHb GaJjuac-
ToM 2.

Penepsnt (cM, puc. 8, 6) 3aKnafbBAOT NPU HEBOIMOXKHOCTH GypeHusi
CKBaXHH, NMPH 3TOM OETOHHbIH SIKOPb 3arayO6JsiloT B HeHapylueHHbIH
MaccuB He MeHee yeM Ha 0,1 M. [laa 3akaajiki penepa BblOHPAIOT KOT-
JoBaH ¢ pasmepamu no axy 250250 mm. Kopnyc / penepa c¢ kpecro-
BHHOH 3 OeTOHMPYIOT B KOTJIOBaHe Ha BhicoTy 200 MM, a ocTaibHylO
YacCTb 3achinaloT Moponoi 2.

LlesTpnl penepoB oGOHX THMNOB NPH OTKPHLITOM HX Pacno/ioOXeHHH
MOryT Bo3BbllaTbhcst Ha 20—50 MM uau GbiTh 3aray6JieHHbiMH Ha 100—
150 MM H mepeKpbiBaTbCSA METANJIHYECKHMH KPbIIUKAMH.

ITpu yacTolf pHXTOBKe MyTeil MM BEPOATHOCTH YACTHUHOH 3aCbINKH
penepa uenecoobpasHO NMpUMeHATb. penep (cM. puc. 8, 8), KoTophiil B
6Go/IbILHHCTBE CJyyaeB 3akJaldbiBaloT cO CTOpOHbl Tpana. Kopnyc /
GETOHUPYIOT TONBKO B paiOHe IUNYypa HHXKEe YPOBHSI HAChIMHbIX H Apob-
JIeHbIX MOpPOL.

Llenecoo6pa3na 3aknanka creHHbix penepoB (puc. 9). llnypsl nox
CTeHHble penepbl 3a6ypHBaIOT MO BO3MOXKHOCTH TODH3OHTAJbHO Ha
yno6Ho# ansi 3amepos Roicote (1,4—1,5 M).

Hau6osee ynorpe6um THn penepa, npuBeAeHHbldl Ha puc. 9, a. Kop-
nyc / penepa GeTOHHMPYIOT B imype 2, ocTaBisisg yacTb wnypa (100—
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200 mM), He 3anosHeHHyw pactBopom. Llentpsi 3 penepa o6osHauaioT
Ha Topue W cBOOGOAHOM KOHLe noBepxHocTH penepa. [lpu 3aknanke
penepoB Ha XO40BOH CTOpOHe BbIDAGOTKH H B psile APYrHX cJjayyaeB
NPHUMEHSIOT penepbl CO CheMHON rosioBKoH (cM. puc. 9, 6, 8).

Kopnyc / ¢ nepexoaHuHkoM 2 3akpemjsiioT B wnype 3, HO OH He Bbi-
CTynaeT 3a MOBePXHOCTb CTEHKH BbipaboTKH. ['0s0BKY penepa 4 ¢ ueHT-
paMy 5 HaBHHUHMBAIOT Ha MePEXOJHHK TONbKO Ha nepHoi HabJioaeHuil,
Nno3ToMy AAA NPOGHAbHOH JNHHHU JI0GOH MPOTSIXKEHHOCTH AOCTATOYHO
Komnaekta W3 8—10 ronoBok. [lepexoAHHK H3roTOBASIOT M3 HepXa-
BelollleH CTajll W KPensiT K Kopnycy WTHHTOM 6.

[Tpu nonHoi HeBO3MOXKHOCTH GypeHHs LWNYPOB H AJst 060PyLOBaHUSA
CrnelHadbHbiX HaGAI0AaTeNbHbIX CTaHUMH («Napbl TOYEK») MPHMEHSIOT
penepnl, npuBeaeHHbie Ha pHc. 9, 2, 0. B 06oux cayyasx penep COCTOMT
M3 MeTa/VIHYeCKOH neppopHPOBAHHOH MJACTHHbl / TOJLLMHOH 3—5 MM
(cM. puc. 9, 0) pasmepom 200X 200 MM ¢ NpHBApeHHbLIM MEPNEHAHKY-
JIIPHO K He# wTbipeM 2 aauHoi 100—150 MM 1 auamerpom 20—25 Mm.
3akpernJieHHe periepa, NpHBENEHHOro Ha pHC. 9,2, OCYLIECTBJSIOT
NIPHCTPENKOH MJACTHHBI K GETOHHON KpenH MOHTAaXHbIM [HCTOJNETOM.
Penep 3 (cm. puc. 9,0) 6eTOHHpPYIOT Ha XOpOLIO 3aYHUIEHHYIO No-
BEeDXHOCTb CTEHKH BbipaGoTKH. [laHHble THMbI penepoB HCAOJb3YIOT
H npu HabJIOLEHHAX MO KpoBJje BbipabOTKH ¢ npucnocob/ieHHeM CBO-
6GONHBIX KOHLOB AJsi NMOJABECKH peHKH.

Penepbi B kposse BblpaGoTkd (puc. 10) 3ak/iaAbiBalOT TOJNLKO ApH
NOJIHOH HEBO3MOXHOCTH MX 3aK/JaAKH B CTE€HKe WJH nousBe BblpabOTKH.
3aknaabiBalOT HX B BEPTHKaJbHbIX HJIH HAKJIOHHbIX LINYpax ra1yGHHOMH
He MeHee 800 mMm. [IpH HCNOAb3OBAaHHH HUBEJIMPHBIX pPeeK, MKECTKHX
H IIHYPOBBIX OTBECOB C KOJbLOM (CM. ApHUA. 3) NPHUMEHSIOT penepbl
(cM. puc. 10, a), umMeloulHe Ha 3arHyTOM KoHUe Kopnyca [/ MJOCKHH
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Puc. 10. Tunm penepos B KpoBae ropHnix BoipaGoTok:
a — GeTOHHPOBaHHbIA; 6 — PACNOPHbIl; 8 — HA WITAHFOBONH KpelH
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HaKkoHeYHHWK J ¢ KOHHYECKHM oTBepcTHeM — uedtpoM 2. Kopnyc
penepa GeTOHHPYIOT WM 3a6GHBAIOT B AepeBsHHYIO npo6ky. [lpu He-
06X0AUMOCTH (cJ1a6OyCTOHYHBbBIE MOPOALI, LUHPHHA BbipaboOTKH Gojee
2 M) AJs 3aKnafkH B wnype ray6uHoit 6onee 1 M npuMeHsOT penep,
u3o6paxeHHbllt Ha puc. 10, 6. 3akpenasiior penep B wnype 3—4 spy-
camH «epiueii> 2. Huxuuit sipyc «epuueils / CAyKHT LJIS LEHTPUPOBA-
HHSl Kopmyca B wnype, ero kpenat B 0,2—0,3 M ot yctbsi. Ilpu HeBo3-
MOXXHOCTH GypeHHs lnypoB penep (cm. puc. 10, 8) B KpoBje Moxer
6biTb 3aKpenJeH Ha CBOGOAHOM KOHIe WITAHTOBOH Kpenu / ¢ NOMOILBIO
xomyTa 2.

BeronupoBanuie penepoB B luMypax 3HAYHTeNbHO 06J€ryaercsi Mpu
HCMOIb30BAHHH Hacoca. Pasmep Hacoca 3aBHCHT OT MpejloJaraeMon
JJIHHBl HINypa, HO He RoJiKeH 6biTh Gosee 1,5 M. Kopnyc usroroasior
u3 Tpy6GKH Jerkoro Merasa. Ha wirtoke xpensT nmopiueHb, COCTOSILHI
M3 De3HHOBOH NPOKJAJKH, 32)XXaTOH MexAy AByMs wiaibamu raikof.
Kopnye, 3ano/siHeHHbiii pacTBOpPOM, AOCBUIAIOT 10 326051 H NPH OJHOBpe-
MEHHOM BBITAJKHBAHHK PacTBOPA IUTOKOM M M3BJIeYEHWH Kophyca wunyp
3aMOAHAIOT pacTBOpoM. B winyp, 3anojiHeHHbii pacTBOPOM, AOCHJAIOT
KOpIyC penepa, IpH 3TOM 4acTb pacTBopa Ha ray6uHy 0,1—0,2 M ot ycTbs
yAaJSIOT H3 Iunypa. LleHTpHpOBKY penepa B iunype BbINOJISIOT Bpe-
MEeHHBbIMH MpPOKJaAKaMH.

APHUJIOXEHHE 3

NPHUBOPHI H MPHCNOCOBNEHHKA IJI HABJIOREHHR
3A CABH)XEHHEM TNOREPXHOCTH H TOPHbLIX NOPOL

OtBecnl

Jlna BbiHOCA CKPBITHIX LUEHTPOB pPENepoB HCHOMB3YIOT »KECTKHe OT-
Bechl O)K-3 u O)K-4 (paspa6otka BHUMH).

B xectkom orBece O)K-3 (puc. 11,a) Ha KpPyrJIOM OCHOBaHHH &
3aKpenJsieHbl TPH NPOYHIHHBI 9, B KOTOpbIX 6apalliKoBbIMH raikamu [
kpenaT HOXKH [I. CrepxeHb /0 ¢ KpPyryibiM ypoBHeM 6 CB0OGOAHO
BCTaBJIEH B i1apOBOH LiapHUp 4, pa3MelleHHbli B Kopnyce WapHHpa 3,
KOTODbIH XXeCTKO coeauHeH ¢ Kpblwkod 2. Kopnyc mapHupa BcTaBnieH
B OTBEPCTHE OCHOBAHHSA M MOXKET NepeMellaThcsi B NMpeaenax 3TOro oT-
BepCcTHA. 3aKpemsioT CTePXXeHb B HYXHOM IOJOXEHHH 3a)<HMom 3.
Jna npenoxpaHeHusl CTEpXXHs OT BhiNajaHMs, a yPOBHA OT ydapoB Ha
CTepXKHe UMEIOTC ABAa PEe3HHOBBLIX Koabua 7, 12.

I1pu ycraHoBKe oTBeca Ha TOyke 3aMepa COBMEILAIOT HHXKHEe OCT-
pHe CTEepXHA C LEHTPOM penepa, npeABapHTelbHO ocnabusB 6apaluko-
Bble raflKH HOXKEK H 3a)KHM, a 3aTeM NPHBOAAT OCHOBaHHe (KaK o6bly-
Hbii LITATHB) B NPHMEPHO TOPH3OHTAJbHOE MOJOXEHHe H 3aKpenasioT
HOXKH. [lepeMelnieHneM KpbILIKH B TOPH3OHTaJbHOM NJOCKOCTH BLIBO-
AT YPOBeHb Ha CePelHHY H 3aKpENJsioT MOJOXKEHHe CTEPXKHS 3aXH-
moM. [Ipu BpauleHHH CTepXXHSI BOKpYI CBOeH OCH My3bIpeK YPOBHSI He
AOJKEH YXOAHTb 3a MNpefelbl BTOPOrO KOJbLA aMAyJbl. 3aMmepsiior
JJIHHBl MHTEPBAJIOB MeXJy pernepaMH 1O BEPXHEMY OCTPHIO CTPeXHS
npu AByX (c nosopoTom Ha 180°) mosoKeHHAX YDPOBHS.
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— Puc. 1l. Tun orsecos:
H L a — KeCTKHM OX-3, 6 —
wectkuit O)K-4, 8 — nonsecHoi Te-
° JIECKOTMHYECKHIH, @ — NOABECHON HH-
° TAHOH, @ — roJoBKa penepa Aas
L. NOABECHBIX OTBECOB

OtBec O)K-4 (cm. puc. 11 6) uenecoobpasHee MCMONbL30BaTh Ha
nepecedeHHOH MecTHOCTH. OTBec COCTOMT M3 cTepxHsi [ ¢ ypoBHem 3
Ha BepXHeM KOHUe, PAAHYC aMily/ibl KOTODOrO paBeH JJIHHE CTepXKHsi.
CrepxKeHb cBOGOLHO nepemelaeTcst B MydTe 4, K KOTOPOH KpensT Tpw
couJieHeHHble HOXKH 2. PUKCauus NOJOXKeHHA HoxeK obecrieuumBaercs
MJOCKMMH MPYXXHHAMH B WAPHUPHBIX COEAHHEHUSIX.

[Ipn ycTaHoBKe oTBeca B TOYKE 3aMepa OCTpHE CTEPXKHS COBMe-
LAl0T C UEeHTPpOM perepa. M3meHsis nojoxxeHHe HOXKeK B LUApHUPaAX,
CTepXKEHb OTBeca NPHBOAAT B BEePTHKA/JbHOE MOJIOXKEHHE, MPH 3TOM
My3bipeK YPOBHSl HE A0JXKEH KacaTbCA CTEHOK ammyibl. 3amepsiioT AJH-
Hbl CHayaJja 1Mo OAHOMY M3 KpaeB NyssipbKa (I—2 orcyera), 3atem
no apyromy. Ilpu 3amepe mauH 1o penepam, 3akpervieHHbIM B KpoBsJe
FOPHBIX BbIPAa6GOTOK, HCHONbB3YIOT:

1. XKectkuit orBec (pa3pa6orka BHWMMW), npuseneHusii Ha
puc. 11, 8, coctoauwuit u3 aByx Teseckonuyeckux tpy6. Ha Hapyxuoil
Tpybe 5 oTBeca KeCTKO 3aKpemJieH NoABec 4 C KOHHYECKHM ynopom 3.
B unmkHelt uacTH TPyGbl HMeEIOTCA MPOAOJbHbIH paspe3 ¢ XOMyTOM W
338)KHMHBIM BHHTOM 6 H OTCYETHOE OKHO 2 € HOHHYCOM Ha OZHOM 13
3 s



cpe3oB okHa. BHyTpeHnsia Tpy6a / HMeeT Pa3MeTKy ¢ LleHOH JeneHHs
| MM u KoHyC 7.

2. Hursaxolt orBec (cM. puc. 11, 2), cocTosiLinii H3 KO/AbLEBOTO MOA-
geca 3 ¢ KOHMYECKHM YNopoM 2, COeRHHEHHOro C MOMOLLbI0 HHTH 4 ¢
KopitycoM orBeca / Jio6oro THna.

an 3aMepe QAJIHH OTBECbl KOHHYECKHM YIIOpOM NOABEIUHBAIOT HA ro-
JoBKy 2 penepa (cM. puc. !, d), umeoutyio na3 / n BTyAKy 4 u3 He-
pkaBetollieit craqu ¢ uewrpoM 3. [/iMHY OTBECOB yCTaHaBJIWBAIOT Ha
BeCcb MEepHOA OAHOro HabuloaeHHs. 3amep AJHH uenecoobpa3Ho npo-
BOJAHTb C HCNOJNIL3OBAaHHEM TpexX OTBECOB. ﬂonpaBKn 3a AJiMHY OTBe€cCa
BBOASITCA B W3MEPEHHOE PACcCTORHHE TONbKO NpH Nepexoje Ha Apyrol
cnocob H3MepeHHs JJIHH.

Harsixnbie ycrpoiicTea

Ilpu 3amepe AAMH HHTEpBAJOB MeXIy penepaMu Ha NPOGHJbHbIX
JIMHHAX MOBEPXHOCTH HCMOJAb3YIOT HaTsXKHOE yCTpoHCTBO (pa3dpaboTka

o

Puc. 12, Haraxuoe yctpoicrso
ANS H3IMEPEHHR AAHH HHTEpBANOB
MeXAay penepami:

a — Ha 3eMHOH NOBEPXHOCTH; 6 —
B HAK/MOHHBIX MOA3EMHBIX FOPHBIX
apipaborkax




BHHUMHU), npusenenuoe Ha puc. 12,a. Ha xopnyce 2 ¢ pykosaTkoit
3aKpenJsieH Kplouok [/ /s KpemjeHHst AMHamoMeTpa. Tesneckonnueckui
ynop 3 BbIABHTraloT Ha HEOOXOAHMYIO BLICOTY MOJOXEHHS DYJETKH H
3aKpenyIfioT 32KHMHbIM BHHTOM 4.

[1pu 3amepe A/dH HHTepBAJOB MeXJ]y perepaM B LWaXxTe HCMOJb-
3YIOT aHaJIOrHYHOEe HATSIXKHOE YCTPOHCTBO C YKOPOUEHHbIMH PYKOSITKOM
H ynopom.

[1Ipu 3amepe A/nHH HHTEpBaJOB penepoB, 3aKpemJeHHbIX B KpOBJe
BbIpaboToOK, Uenecoobpa3Ho (0co6eHHO B HAaKJAOHHbIX BblpaboTKax)
MCMOJIb30BaTh HAaTSXKHOe YCTPOHCTBO, NpHBeAeHHOoe Ha puc. 12, 6.
B o6oiimMe [, 3akpenyieHHOH Ha TEOAOJAHTHOM LUTATHBE CTAHOBLIM BHH-
TOM, yCTaHaBJHMBAIOT Ha OCH 6JIOK 2 ¢ BMPecCOBaHHbIM LIAPHKONOALIHI-
HukoM. C nomolublo pa3pBHXKHOH WITAaHMH &, WWAPHUPHO COEAHHEHHOM
¢ oBoitMOH, ycTpOHCTBO HalexKHO packpenasiiot B selpaborke. Ha BTO-
poM luTaTHBe BMecTo OJl0Ka 3akpenJieH craHok pyJerku. [locae pac-
nopa LWITAaTHBOB Pa3MaTbiBAlOT HEOOXOAMMYIO AJHHY pYJeTKH, CTaHOK
3aKpenasaioT, a K CBOOOAHOMY KOHLY PYJIeTKH Yepe3 OTpe3oK MpOBOJO-
KH noiBewHBaloT rpy3 maccoit 10 Kr U CHUMAIOT OoTCYeThl MO LEeHTpam
orBecoB. [Ipu ucno/sb3oBaHUH AAHHOTO YCTPOHCTBA AOCTAaTOYHO ABYX
HabalonaTenel.

3amep Temneparypbni Bo3gyxa

Temnepatypa Bo3ayxa u3mepsieTcsl PH MOMOUWM Npall-TepMOMETpa
Jw6oro Tuna.

IMpu aauTeNnbHOM BO3AEHCTBHH HA MOJOTHO PYJAETKH NPSMBIX COJ-
HeYHbIX Jyuell, 0COGEHHO B BECEHHe-OCEHHHH mnepuol, ejJecoob6pasHo
NONb30BAaThCS YCTPOHCTBAMH, NO3BOJNSIOUIHMH BbLIMOJHATH HeENocpea-
CTBEHHOE H3MepeHHe TeMMepaTypbl M0JOTHA PYJETKH.

HUamepenue AaHH

HMamepsioT ANKHBI HHTEPBAJAOB MeXJY penepamu Ha BCeX NPOPHIb-
HBIX JIHHHSIX KOMNapHpoBaHHbiMH pyJetrkamH PB-30 wau PK-50. Ha
KaX<AOM PYAHHKE NMPH MPOBeNeHHH HAGMIOAEHHH KeNaTeJbHO HCNOJb30-
BaTb OJHY M Ty Xe pyJaeTky. B 3Tom cayyae upu 3amepe AJMHH OQHMX
H TeX >Ke HHTePBaJoB MOMpPaBKy 3a npo-
BeC pyJIeTKH He BBOAAT. B ciyuae 3ame-
Hbl PYJIeTKH CllefyeT YYHTbIBaTh pas-
HOCTb MONPaBOK 3a NpoBec Al,crap—
— Alnwos ANS CTAPOH H HOBOH pYJIETOK
Ha aHHOM HHTepBaJe, ecjin ee 3Haue-
HHe npesblwaer | mm. [Ipu 3amepe
IJIHH MexXDy penepamu Ge3 Bcnomora-
TeJIbHOTO penepa Ha MPOMEXYTOYHOMH
TOYKe M BbIMOIHEHHH APYTHX MapKLuef-
JlepCcKo-reo/le3HYeckHX paGoT nonpaBKy
Puc. 13. Pyaerxa paspaGorku 3a npoBec pyJaeTKH BBOASIT M Ompene-

BHHMH asotT no ¢opmyae Al,=Q*I/24P?,
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rie Q — Macca | NMOroHHOro MeTpa NOJOTHA pYJeTKH; [ — u3MepeHHas
AnuHa; P — cuna HatskeHHa pynaerkH. [lpu 3amepax AJHH Ha Ha-
3eMHbIX CTAHIHAX [eJecO06pa3HO HCMOJb30BaTh NPOBONOYHBIE PYJIETKH
H3 KOMIJeKkTa 6a3HCHOro npu6opa MM CNELHAIbHO H3TOTOBJEHHbIE H3
posiibHOH mpoBosiokH AHamerpom 0,8 MM ¢ pa3MeTkol depes | M
NpHKJeNaHHbiM oTpe3koM 1,5—2,0 M nonorsa pyaerku. Ilpu Boiaepxan-
Hbix B npeaenax 1,0—2,0 M uHTepBanax MexAy penepaMy Ha Bcex Mpo-
(HUIbHBIX JTHHHAX OTPE3KH PYJETKH KPenaT ¢ ABYX CTOPOH Ge3 pas3MmeTKH
npososioku. Haua/ibHyi0 cepuio 3aMepa AJIMH B 3TOM CJyyae BbIOJIHAIOT
¢ nomoiupio pysnetrkd PK-50 (PB-30) # npoBosouHO# pyJeTKH.

Jast 3aMepa OTHOCHTeJbHBIX CMELleHHH MO «napaM TOYEK» HJAH Ha
CTAHUHAX TJYGHHHLIX pEenepoB HCNONb3YIOT pPYJAeTKY pa3paGoTKH
BHUMMH (puc. 13). [TonorHo 2 pysnerku ¢ KpioukoM [ Ha cBOGOAHOM
KOHLle HAMOTaHO Ha pa3MelleHHbiAi B Kopnyce 9 Gapa6GaH. CMaTbiBalOT
PYJIeTKY C MOMOILBIO PYKOSTKH 8, KOTOPYIO (HKCHPYIOT B HYXKHOM MNO-
JIOKEHHH NOANPYXHHEHHBIM CTOMOPOM 7 PYKOSITKM B OTBEPCTHAX (na-
3ax) 6 kopnyca. Ocb 6apa6aHa pyJeTKH HMeeT NMpPYXKHHY, KOTOpasi MpH
3apUKCHPOBAHHOM TMOJIOKEHHH PYKOATKH NMO3BOARET OGECneyuTh HATHA-

KeHHe CBOGOJHOIO KOHLA pyJer-

KH ¢ ycuanem 100 H. I1pu 3ame-

z pax pysieTxa 3auensieTcs Kprod-

2 KoM 3a MeTJio penepa (perucTpu-

PYIOILETO YCTPOHCTBA) M HATATH-

BaeTcs A0 ynopa KOHyca 5 B TO-

peu, Broporo penepa. [Tonoxenue

[10JI0THA NPH 3amepe PHKCHPYIOT

pboiYaroM 4, a oTcYeT CHHMAIOT 110

HOHHYCY, HaHeCEHHOMY Ha cpe3e

okHa 3 ¢ TouHoctbio 0,1 mMM. 3a-

t Mep AJIHHbI HHTEpBa/ia B KaXAO#H

N cepuu HabalogeHHi NMPOBOAAT He
MeHee Tpex pas.

HuBeaupubie pefiku

Ja1s HuBeUpoBaHHS Mo perne-
paM, 3aKpenJeHHbIM B KpoBJie, K
3 nsATke 0oObIYHOM HHUBEJHPHOH peii-
-1 KH (puc. 14, a) cCKBO3HbIM GOITOM
KpenaAT 060#My 3 C KOJbLEBBIM
noABecOM, COCTOSILUIHM H3 WITO-
Ka [, EeCTKO CKpemJeHHOro ¢
060/MO# H cBO6OHO BpallaioLie-
rocsi Ha WTOKe KoJbla 2 ¢ KOHH-
yeckuM ynopom 4. OGoiima nena-
€TCsi MOBOPOTHOM Ha cJy4yadl HC-
MOJb30BaHHA pelKH NpH nepexo-
ne Ha HUBEJMPOBAHHE MO penepam
Puc. 14. Hupeanphusie peiiku B noyse 6e3 ee CHATHA.
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Lns HUBeAHpOBaHHMA NO CTEHHLIM perepaM NPHMEHSIIOT NOJBeCHbie
peiikn ( cM. puc. 14,6, 8, 2). Pefika (cMm. puc. 14, 6) 3 ¢ 12BcaHOBbIM
nojotHoM anauHod 1,0 m (paspab6orka BHUMMH) umeer wtpuxosyio
(1 MM) nau maweynyio (uepe3d 5 uau 10 mMMm) pasmerky. CBoGoaHbli
KOHell NO0JOoTHa 3akpeiJjeH B o6ofiMe 2 c KoablteBbiM noaBecoM /.
[TosioTHO pasmellleHO Ha NOANpYyKHHeHHOM GapaGaHe B KOXyxe §, KO-
TOPLIH OAHOBPEMEHHO CJYXHT rpy3oM-otBecoM. CBepTbhiBaHHe H poc-
NyCK MOJOTHAa peHKH OCYLIECTBJASIIOT C MOMOULbIO cTonopa 4 MpYXHHbI
6apabaHa.

B peiike, uzobpakeHHo#l Ha puc. 14, 8, BMeCTO J1aBCAHOBOTO NIOJOT-
Ha HCMOJb3YIOT METaJlJIHueCKOe (XKe/laTelbHO HepiKaBelollee) MOJOTHO
I pyaerku psauHoit 1,0—2,5 M, pasmemwenHoe B Gapa6ane 3. ['pyzom-
OTBECOM CJYKaT /iBe MeTalJIHuecKHe MMAaCTHHbI 2 ¢ Pe3WHOBBIMH MpO-
KJalKaMH, 3aKpelJisieMble Ha MOJOTHE C MOMOILbI0 3a)xumoB. B kaue-
cTBEe ﬂOlIBeCHOﬁ peﬁKu MOXHO HCNOMbL3OBATb METAJNNHUYECKYID METPOBYIO
JUHEeHRKY I ¢ KOMbLEeBbIM NOABECOM 2 ¥ CBEMHBIM Ipy3oM 3 (CM. pHc. 14, 2).

Ycrpo#icTBO AAf H3MEPEHHS BHICOTH HHCTPYMEHTA

BhicoTy HHCTpyMeHTa Hal TOYKOM CTOsIHHA (pacCTosiHHe OT Bepxa
penepa 10 FOPH3OHTaJbHOH OCH BpallleHHs1 HHCTPYMEHTAa) H3MepsioT
CreLHaNbHbIM KECTKHM OTBECOM, BXOASIIUHM B KOMIJIEKT TEOAOJHTA,
HJIK, NMPH €ro OTCYTCTBHH, C NOMOILbBIO PYJe€TKH H YPOBHS HA MOACTABKE
(puc. 15), H3roToBJfEMOH H3 MeTaJJNHYECKOH MNJACTHHbl TONLLHHON
3—5 MM, anuHod 200—250 mMm u wupunoit 50 mm. K cepeaune noa-
CTaBKH KpensT YpOBeHb, a Ha OJHOM KOHUE AeqnaloT npopesb ¢ 3a-
XHMHBIM BHHTOM. BbicoTy HHCTpyMeHTa u3MepsiloT B cCJeayioLlel
NOC/NEeAOBAaTeJbHOCTH!

Tpy6Yy Teono/NHTa NMPHBOAAT K FOPH3OHTY;

HyJleBoe AesleHHe PYJETKH C MOMOLUbIO 3a)KHMHOTO BHHTA (PHKCH-
PYIOT Ha ypoBHe HH3a NMOICTABKH;

OJHH M3 HabJjlojaTenel CTaBHT MOACTABKY Ha Bepx penepa (ec/H
penep 3aray6JeH, TO Ha BepX XKECTKOro OTBeca); NPH 3TOM paccTos-
HHE OT OCH penepa IO PyJeTKH ! HOJXKHO ObiTb paBHO AJHHE OKyJsip-
HOrO KOJleHa TE€OLOJIHTA C TOYHOCTbIO =5 MM;

BTOpPOH HabmojaTenb, yAEpKHBAsA PYKOH MOJOTHO PYJETKH y OKY-
Jfipa, MO KOMaHIe nepBoro HabJiojaresisi MOJHMMAeT MJH ONyCcKaer
KOHel YPOBHA IO MOMEHTA BhiBeleHHs Ny3blpbKa Ha CepefHHY H Geper
yepe3 OObeKTHB OTCYET MO MNOJOTHY DYJAeTKH; H3MepeHHS MpOBOAAT
TPHXKAbL

Opannaromerpnl

s HemocpencTBEHHOro 3amMepa OpPAMHAT pernepoB HCMOJAL3YIOT Op-
NHHATOMETDbI, NTPHReLEHHble Ha pHe. 16,

OpauuatoMerp (cM. pHuc. 16, a) NpUMEHMIOT LJsi FPYHTOBBIX perne-
POB HA3E€MHBIX H MOA3E€MHbIX NPOPHALHLIX JHHHI B KOMIJEKTE C XKecT-
kumu orBecamu O)XK-3, OXK-4. OpauHATOMETp COCTOHT M3 JIHHEHKH [,
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Puc. 15. YcTpoHcTBo Aas H3MepeHHA BHICOTHI HHCTpyMeHTA:
[ — nONOTHO PYJETKH; 2 — 32)KUMHOIN BUHT, 3 — penep
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Puc. 16. Opannaromerpst:
G — Ha )KeCTKOM OTBece; 6 — Ha CTeHHOM penepe
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XKeCTKO CKpenieHHOH ¢ Hacaikod ¢, ¢uKcUpyeMo#l 3aKHMHbIM BHHTOM
5 Ha crepxHe orBeca. [lo HanmpaBngowkMM NaHKam JuHERKH cBOGOJ-
HO TlepeMellaeTcsl MapKa-CHrHajg 2 ¢ BH3HPOM 3 U MHAEKCOM 6.
OpnauHaTomeTp, H306paxdeHHbIl Ha puc. 16, 6, npeaHasHayeH Aas
3amepa OpPAHHAT CTEHHbIX PENepoB H COCTOHT W3 Hacaldku [, 3akpen-
JsieMO#t Ha penepe 3a)KHMHBIM BHHTOM 2, MepHO# JHHEAKH 9 ¢ ypoBHeM
4 w wapooi natoi /1, pukcHpyemolt B Hacaiake raiiko 3, mapku-
curHana 6 ¢ unpekcoM /0 u BH3HPOM 5, CBOGOAHO HepeMellalouiHMca
no Hanpabasiowum 7 Jaunedku. Ilpu anune nuseiiku Gonee 0,5 M Kk
CcBOOGOAHOMY KOHLY JIMHEHKH KPeNsT TeNecKOMHUecKui yrnop 8.

Meroauka H3MepeHHS OPAHHAT W ONpeAeeHH BEKTOPOB
CABHXXEHHA penepoB

Heo6xoauMocTb H3MepeHWs OpAMHAT HJHM ONpeleeHdsi BEKTOPOB
CABHIXKEHHSI [J/1sl KaxKAOr0 KOHKPETHOro cJyyas YCTaHaBJHBAIOT MpH
coCcTaBJ/leHHWH npoekTa HabmogeHuit. [Ipu 3amepe opAHHAT BO3MOXHbI
caelyollHe caydyau:

Ha/iHuhe NpSAMOH BMAHUMOCTH MeXXAy OMOPHbIMH penepamH, pacno-
JIOXKEHHBIMKH Ha MPOTHBOIMNOJNIOXHbBIX KOHILAX NPOMUIbHON JHHHH;

OTCYTCTBHE NMPSIMOH BHAMMOCTH MeXIy OMOPHbLIMH pernepam.

B nepsom cnyuae npu HCnoJb30BaHHH OPAHHATOMETPOB M MoOJSp-
HOro cnoco6a Ha OJHOM H3 OMOPHBIX penepoB yCTAHABJHBAIOT TEOLO-
JHT M BH3MPYIOT Ha OMOPHbIH penep NMPOTHBOMNOJOXKHOIO KOHUA MPo-
¢bunbHOK auHHH. OpAHHATOMETD MNOC/NENOBaTeNbHO YCTaHABAUBAKOT Ha
pabounx pemnepax, ecilid pernepbl, 3aj0Xe€Hbl B KpOBJe BhblpabOTKH —
noj LEHTPOM OTBeca, a JIHHeHKY OpJHHATOMETPa — TFOPH3OHTANbHO H
neprieHJMKYJsipHO HANpaBJeHHIO Ha TeoAoJHT. Mapka-curHan nepe-
MellaeTcs Mo JHHeHKe A0 COBNaldeHHs LHeHTpa C JIHHHEH BHU3HpOBAHHUA
TEONONHUTA, No HHAEKCY O6epyT orcuer. OpAMHATa penepa COOTBETCTBYET
pPa3HOCTH oOTCUeTa H «MECTa HYJsA» JIHHEeHKH. ,DJIH opAHHATOMETpa
(cM. pHc. 16, a) npy HeBO3MOXHOCTH €ro UEHTPHPOBAHHA Hajl pene-
poM HaH npu O6O/bILOH BeJHYHHE OpAMHATHI pefepa onpeleneHdHe op-
JIHHAT BBHINOJNHST 6e3 UeHTPHPOBAHMA OPAMHATOMETPAa Ha penepe.
B sToM cslyyae opAMHATOMETDP YCTaHABJHBAIOT C YYE€TOM BO3MOXKHOCTH
CHATHS [BYX OTCYETOB — NO JIMHHH BH3MPOBAHHS TEOAONMTA M Haj
ueHTpoM penepa. OpAuHaTa pernepa NpuU 3TOM paBHa DPa3HOCTH OT-
CYETOB.

IMpu nonspHom cnocoGe OT HampaBJeHHst Ha BTOPOHl ONOPHbIH
NYHKT 3aMepsiloT yroa o M paccTosiHue dy OT MeCcTa HaXOXAEHHS Teo-
poaurta no penepa. Opaunaty penepa O, paccuuTbiBaloT no opmy.ie:

Op=dsino.

Bo BTOpoM cayuae 3a HanpaB/eHHe BH3HPOBAaHHA TeOJOJHTa Ha
OTAEJbHbIX y4acTKax MPOQHUJIbHOH JHHHH MPHHHMAIOT HanpasJeHHe,
6.113K0e K cTBOPY penepos. TOUKH BH3HPOBAHHS 3aKPeNJIsAIOT BEelIKaMH, a
HX Haua/lbHOe [O/MOXKeHHe (UKCHPYIOT YIMJIOM W paccrosinvem. Ha
OMOPHOM penepe H3aMePAIOT YroJ OT HCXOJAHOro penepa WAM A0CTa-
TOYHO y[aJIeHHOH TOYKH BHE 30HbI CABM)KEHHS, a Ha TOYKax nepexo-
Aa — yribl MeXAy JHHHAMH BH3HpoBaHHSA. [losoxeHne JIKHHH BH3HPO-
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BaHHSl BOCCTAHABJHMBAIOT MPH KaXXJOM MOBTOPHOM HaGJIOAEHHH N0
Hauya/JbHbIM yrJaM ¥ AJMHaM. 3aMep OpPAMHAT pPEenepoB MPOBOASAT OT
BbIOpAHHBIX JIMHHH BH3HDOBAHHS AHANOrHYHO MEpPBOMY CJy4alo.

ChBrkenne penepoB B HanpaB/ieHHH, NEPNEHAWKY/ISPHOM JHHUU
BU3MPOBaHHA (OpPAMHATA CABHIKEHHS), BO BCEX CJyYasX ONpeAesiioT
KakK pa3HoCTb OPJHHAT penepoB H3 MOBTOPHLIX H HauajbHbIX Ha6Jiofe-
uuil. OnpeneneHse BEKTOPOB CABHXKEHHS pPenepoB B MJ1aHe BbINOJHSAIOT
B CJyyae 3HAYMTENbHOH W3NOMAHHOCTH MPOQPUALHOH JHHHH (B OCHOB-
HOM HA NOA3EMHbIX HaO6JIOAATEJbHBIX CTAHUHAX) MOJAAPHBIM CHOCO-
60M WJIH NPOKJAAAKO# TEOLOJHTHOrO X0/a.

B o6oux cnyuasix onpesesstior KOOPAHHATHL HECKOJbKHX PaGouux
penepoB, pacrnoJIOXKEHHbIX B XapaKTePHbIX MO OTHOLIEHHIO K OYHCT-
HoMy npoctpaHcTBy MecTax. Ilo pasnocT xkoopauHar M3 HauaJjbHOR
H TOBTOPHBIX CepHuii HaGJIOAEHHH ONpene/sioT JHHeHHOe 3HauyeHHe H
JHPEKILHOHHBIA YroJl BEKTOPOB CHBHXXEHHsi B IiaHe. 3HaueHue MoJ-
HOTO BEKTOPA CABHXKEHUS PAacCYHTHIBAIOT MO BLIYHC/JAEHHBIM BeJHYM-
HaM oCeJaHHA M OpAHHAThI WM BeKTOpa ciaBHxKeHHs. [Ipn Heo6xonu-
MOCTH OHO MOXeT GbiTb MEPECYHTAHO HA ORHY H3 BePTHKAJNbHBIX MJOC-
KocTeH. 3aMep ODAMHAT PelepoB U ONpeflelleHHe BEKTOPOB CABHIKEHHS
B I1aHe MpPOBOAAT ABaXKAbl B NPsAMOM M OOPaTHOM HaMpaB/IeHHSX.
Pacxoxnenne 3naueHuil OpIAMHAT WJH BEKTOPOB CABHXKEHHSl B MJaHe
U3 JIBOHHOrO onpenefeHHsl He JOJKHO NMpeBuaTh 15 MM.

«Masiku» 4 Mapku

B nononxeHHe K BH3yanbHbIM HaGJIONEHHAM Ha ydacTKax Aedop-
MalHH Ha3eMHbIX H NOA3EeMHbIX O6BEKTOB HabJIOJeHHsA U OXPaHbl yCTa-
HaBJIMBAIOTCS] «MasiKH» PA3/HYHOTO THINA, MO3BOJSAIOLIHE H3IMEPSITh OT-
HOCHTEJIbHOE CMelleHHe ToueK O6beKTa, BeNHYHHY PacKPbITHS TPELIHH,
BbISIBJISITb HOBbIE TPEHIHHBI H T. A. «MasKOM» MOXeT CJAYKHTb nojoca
cBexell WTYKaTypKH HAH GeTOHa HeOGXOAHUMOH IJIHHBI HAa CTeHax 3ja-
HHSI WM 6OKax ropHbiX BulipaGoTok minpunodt 20—30 cm. Hanpumep,
npu HabMIOAEeHHSIX B paiOHe TEKTOHHYECKOH TPELLHHbl IJIHHA MOJOChI
JO/MXKHA GbiTb Ha 3—5 M GoJibille 30HBI €€ BJHSHHS. 3aMep OTHOCH-
TENbHOTO CMEIEHHSl KPaeB TPELIMHLI NPOBOAST ¢ NOMOLLBIO «MasiKa,

npuBesexHoro Ha puc. 17. [lnactuny 4 ¢
NJIOCKOH NpyXHHOH 3 KpensiT CO CTOPOHLI
2 MeHbLIEF0 0XKHA2EMOT0 CMelleHUst NOPOX.
3 [Tanerky ! Kpemsir Mo ApYrylo CTOPOHY
Tpeinnbl. CMellleHHe ONpefensioT 1o

- «cnefy» nepa 2.

[Mpn nompabotke 06bEKTOB B Kaue-
cTBE «Maska» MOryT ObITb HCMOJb30-
BaHbl: «[Ipu6op ANs cCHrHanM3alUHK O Ae-

4 (¢ opMauHAaX ropHOro MaccHBa MNpH INpo-

XoAke BoipaGotok» (a.c. Ne 299730,

Puc. 17. Tun emasxa» mas 3a- CCCP, ony6.a. 26.03.71) npu peryanpos-
Mepa oTHOCHTeabHmX cwemennii K€ CHIHa/A Ha DasHyio BEJHYHHY CMe-
Kpaes TpeuLu WeHHs KPOBAH H TPYNNOBOM pacnofo-
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XeHHH npu6opos, «CurhHasusaTtop onacHbix Aedopmaudils (paspa-
6otka BHUMMU), koropblii npeaHasHayeH A/ HeNpepbliBHOrO KOHT-
pOJisi OTHOCHTE/BLHOIO CMeLieHHs] OTAE/NbHbIX yacTeil 34aHHH H coopy-
JKEeHHH, a Takxe Jpyrue npHOOpbl, TO3BOJSIOUIHE ONpPeAesiTh
BE/HYHHBl M XapakTep OTHOCHTEbHbIX CABHXeHHH H nedop-
Mauui.

MapkamMn npu npoBeseHHH HaGJIOREHHH (BH3yaslbHbIX H HHCTPY-
MEHTa/bHbIX) MOTYT CJYXHTb KpecTooGpa3Hble HOMOCHl, HaHeceHHble
KpPaCKOH MJ/IM LBETHbIMH ME/JKaMH, HaceukH Ha Kpenu H Nopoaax, WJsmn-
KH rBO3fleii W ApyrHe PHKCHPOBAHHble TOYKH Ha oGbekTe HabMIoAeHHs,
NO3BOJISIOLLHE 3aMepsiTh OTHOCHTE/NbHble CMeLleHH: HWJIH HaBOAMTH
npu6op. Ilas 3aMepa OTHOCHTE/NIBHOTO CMELLEHHSi TOYeK MapKH 3akja-
AbIBAIOT «MapaMu Touek». MapkH, HCnosib3yeMmbie MPH reofe3HYecKUX
paGorax, MPHMEHSIOT TakXe MPH MNPOBEJeHHH [AHCTAHLHOHHBIX Ha-
6RI0N€HHH TaxeOMeTPHUECKHM HJH (POTOrpaMMeTPHUECKHM METOMdaMH
3a CABHXXEHHWEM MOBEPXHOCTH H AedopMmaLHeH noapabaTbiBaeMblx 00b-
eKTOB. MapKH 3aKpemsiloT Ha pPasHbIX YPOBHSIX COOPYXKEHHS WM Ha
HECKOJIbKHX periepax NOBEPXHOCTH.

Ilpy u3yyeHun HapyLIEHHOCTH NOPOA H HX AedOpMaUHH MO CKBAXH-
HaM (M3yuyeHHe TpPELIHHOBATOCTH, TEKTOHHUECKOH HapYLIeHHOCTH,
onpejeseHHe 30H TPELIHH M OOpylLIeHHIH) NPHMEHSAIOT ONTHYECKHH HJIH
(oTOMeTpHYECKHH METOJA C HCIOJb30BaHHEM OMNTHYECKHX MEPHCKONOB
PBI1-454 u PBII-457, koropble no3BoO/sIOT NPOCMaTpPHBaTh WK (OTO-
rpadupoBath CKBaXKHHbl Ha ray6une po 7,5—8,0 m. Ilpu ¢dororpadu-
POBaHHH K OKYyJspy NMEPHCKONa yepe3 MNepexofHHK MOACOeNHHSIOT ¢o-
Toannapat «3eHuT». [s BbisiBJeHHs] 30Hbl TPElLHH CTEHKH CKBaXXHHbi
nocsie HCXOAHOH cepuH Ha6JIO4eHHH cleldyeT TOPKPeTHPOBaTb — Mpo-
Ma3aTb UeMeHTHbIM pacTBopoM. [lpH 3HauMTeNbHbIX rNyGHHAX CKBa-
KHH VISl 3THX XK€ LeJiel HCIOJIb3YIOT Pas3JHYHOrO THNAa TPeUulHHOMEpD
1 30Habl [l]. KauecTBeHHy10 OLIEHKY H3MEHEHHS HapyIUEHHOCTH Mac-
CHBa NPOBOAAT C MOMOIWBIO reo()H3HYeCKUX MeToA0B (yJbTPa3BYK,
raMma-ramma-kapporax u ap.) [19].

Hamepenne cMewieHuit Mopoa Mo CKBaXcHHe, repecekatolledl TeKTo-
HHYECKOe HapylleHHe W/H TPeluHHY pa3pbiBa (Cpe3 CKBaXKHHbI), Npo-
BOJAT C MOMOLILbIO KJHHOBOH HACaaKH.

MPUNOXEHHE 4

OBIIHE YKA3AHHS NO U3YYEHHIO TPEILIMHOBATOCTH
FOPHBIX NOPOA

Ykasanua cocrap/ieHbl NPHMEHHTENLHO K H3YUEHMIO NpOUecca CABH-
XKEeHHst M YCTOHUMBOCTH TOpHbIX MOPOA H 3eMHONl nosepxHocTH. OHH
BKJIIOYAJOT OCHOBbl METOAHKH 110 H3YUEHHIO TPELLIHHOBATOCTH, HeobXo-
JUMble 1Jsi MOJYYeHHWs NaHHBIX O MNPOCTPAHCTBEHHOH OPHEHTHPOBKe
TPEWHH H O 3aKOHOMEPHOCTAX HX MPOSIBJIEHHS] B Npeaesax MecTOpOX-
JIleHHsi HIH OTAEJbHbIX €ro y4yacTKOB.

O6wue nonoxeHHs. MaccuB TOpPHbIX NOpoA He fABAsETCH
CMJIOLIHOH M30TPONHOMA Cpefod, OH pa3GuUT Ha OTAeJbHble CTPYKTYpHble
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6/M0KH COBOKYMHOCTbIO TPEUWIHH DAa3JHYHOTMO MPOHCXOXKIAEHHA H pas-
HbiX pa3mepoB. COBOKYMHOCTb TPelllHH, HapYLIAIOUWHX LeIOCTHOCTh
TOPHBIX MOPOJ, Ha3blBaeTcs TPeLlMHOBATOCTbIO. TpelHHbl, HMeloulHe
6/H3KHEe 3HaueHHsl 3JIEMEHTOB 3aJsleraHHsi, OGBELHHSIOT B CUCTEMb.
Paanuuaior aBa BHAa TpeliuH:

MeJKHe TPeWHUHbl (C/aHUeBaTOCTb, OTAAbHOCTb, KJIWBAX) ¢ orpa-
HHYEHHBIMH pa3MepaMH, CMelleHHble B TPOCTPAHCTBE OAHA OTHOCH-
TEIbHO APYro#;

KpynHble TEKTOHHYECKHe TPeLHHb! GOJIbLIOro NPOTSXKEHHS, M0 KOTO-
pbiM MOXKET NPOHCXOAHTb CKOJIb)XXEHHe (CABHr) OXHOH yacTH aedop-
MUDYEMOTO MaCCHBA OTHOCHTE/NbHO APYroi.

Mesikas TpelIHHOBATOCTb B 3a4BHCHMOCTH OT €€ HHTEHCHBHOCTH,
OPHEHTHPOBKH OTHOCHTEJIbHO TFOPHOH BbIpA6OTKH H HanpaBleHHsl Aei-
CTBYIOILErO YCHJAHSI MO OTHOLUEHHIO K MJIOCKOCTH TPEIUHH, Haluuusi M
CBOHCTB 3allO/IHHTEAsI BLI3blBAET CHHXKEHHE MPOUHOCTHBIX CBONCTB
MacCHBa H yCTOHUMBOCTH NOPOA NpH ux ofHaxenuu [7, 18].

KpynHbie crnouiHbie TEKTOHHUYECKHE TPELlHHbI W 30HbI HapyLIEHHs!
OKas3blBalOT CyHieCTBeHHOe BJIMSIHHE Ha CABHXKEHHe IOpHbIX MOPOA H BO
MHOT'MX C/y4asix ONpeneNsiioT I'PAHHLY BO3MOXHOrO paspbiBa CHJOLI-
HOCTH TOPOR KaK B TOJILE, TaK W Ha 3eMHON moBepxHocTH. [lo nosepx-
HOCTAAM KPYMHbIX TEKTOHHYECKHX TpellMH NPOHCXOAHT O06pa3oBaHHe
BbIB&JIOB, OTCJOEHHH M 0OpYHIeHWA B OUHCTHBIX H MOATOTOBHTEJbHbIX
BbipaboTKax.

3HaHHe NPOCTPAHCTBEHHOH OPHEHTHPOBKH H 3aKOHOMepHOCTel pac-
NPpOCTPaHEeHHs] TPeLIHHOBATOCTH MO3BO/NAET MPABHAbHO peiliaTh BOMpO-
Cbl, CBfA3aHHble C YCTOHYMBOCTbIO TOJINK MOPOA ¥ 3EMHOH nNOBepXx-
HOCTH, OXPaHOH rOpHbIX BLIPaGOTOK M COOPY)KEHHIl Ha 3eMHOH MoBepx-
HOCTH, MPaBHW/IbHLIM MJIAHHPOBaHHEM OTPaGOTKH OTAENbHLIX YYacTKOB
PYAHBIX TeJl ¥ CBOEBPEMEHHbIM NpelynpeXxaeHHeM O BO3MOXHbIX BbIBa-
Jax M O6PYLIEHHAX TOPHbIX NOPoA. [ssi OUeHKH BJAMAHHS TPeLLHHO-
BATOCTH HA CABHXKEHHE IOPHLIX MOPOJ NPOBOAAT H3yYeHHe KaK MeJKOMH
TPELUHHOBATOCTH, TAK H KPYMHbIX TEKTOHHMYECKHX TPELUHH.

M3yuyeHHe TpewWHHOBAaTOCTH NPOBOAAT [0 TFOPH3OHTA/b-
HbIM H BePTHKaJbHbIM OGHaXKeHUsIM MOPOA, a TaKxKe IO KepHaMm, BbiGy-
PEHHbIM H3 CKBa)XXHH NpPH pa3BelKe MECTOPOXKIEHHS B LeJOM HIH OT-
Jle/IbHBIX €r0 YYacTKOB.

Haun6osee nonnyio XxapakTepHCTHKY TPELIMHOBATOCTH NOPOA MOMKHO
MOMYUHTb MPH HENOCPEACTBEHHOM H3MEpeHHH ee B OYHCTHBIX H MOATO-
TOBHTEJIbHbIX BbIpa6OTKax Ha BCeX SKCAVyaTallHOHHbIX TOPH3OHTaX.
Mecta 3aMepoB MeJIKOH TPELIHHOBATOCTH BLIGHPAIOT TakHM 06pasoM,
yro6bl Hab/ioAeHHAMH Obll OXBayeH BeCb KOMILIEKC TOPHBIX MOpOJ,
cnaralolipx MecropoxieHue. Ha Kax1oM yyacTke ropHOro Maccusa,
pasfeleHHOM KpPYMHbIMH T'eOJIOTHYECKHMH HapylUeHHAIMH, H3MeHSIIOILH-
MH YCJIOBHS 3ajieraHusi MOPOA, 06f3aTelbHO JOJKHO ObiTb He MeHee
OAHOTrO ywacTKa 3amepa. [IpH OTCYTCTBHHM TeONIOrHUECKHX HapyuleHUH
Y TOCTOSIHCTBE /1€MEHTOB 3a/eraHHs NMOPOA PACCTOSIHUA MEXAY yuact-
KaMu 3amMepoB npuHUMaloT paBHbiMH 150—200 M. Ha kaxnom 3amep-
HoM yuacrke npoBopaT 20—30 3amepos TpeiuuH. DeMeHThbl 3ajeraHus
HaNAacTOBaHUA (CJAOHCTOCTH, CJaHLEBATOCTH) 3amepsiior 3—4 pa3sa.
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Pa3mep 3aMepHoro yuactka onpeneisieTcsl YC/JOBHSIMH BO3MOXHOCTH
3aMepa BCeX CHMCTEM TpELUHH, CTeleHbio AOCTYNHOCTH NpPH 3amepax,
CJIOXKHOCTbIO CTPOeHHst MaccHBa. [Ipu GraronpHATHLIX YCJIOBHSX pas3-
Mep yyacTKa MOXKHO NpHHATb paBHbM 10—15 M. HauGonee ynoGmbie
y4acTKH [JIsi 3aMepPOB TPELIHHOBATOCTH — MECTa CONpSIKEHHSI TOPHbIX
BbIDAa6OTOK H/HM LEJIHK, CO BCeX CTOPOH OrpaHHYeHHblil BbIpaGoTKaMu.

Ilpu oTcyTcTBHH naocKocTell OGHAXKEHHS MOPOA B TOJLUE H3yueHue
TPEUIHHOBATOCTH MOXKHO MPOBOAHTb OCMOTPOM CKBaXKHHbl, 3abypeHHoi
10 ray6uHbl 5—6 M neprneHAHKYJsIPHO K OCH BbIpaGOTKH, C MOMOLIbIO
npubopa PBIIl uiau TpeuimHoMepamu, KOHCTPYKUHS KOTOPbLIX MO3BOJSIET
BbISIBJISAITb HE TOJbKO Ha/H4YHe TPEeL(HHOBATOCTH, HO H OPHEHTHPOBKY
tpeiinH. CepeAHHbl YYacTKOB 3amepa MNpUBA3bIBAIOT K Mapkuliedaep-
CKMM TOYKAaM HJH CONPsXKeHHSIM BLIPAaGOTOK C TOUHOCTBHY A0 2—3 M.
Kaxnas KpymHas TeKTOHHYecKas TpellHHa NOJJEXHT 3aMmepy H NpH-
BAA3Ke B NJIaHe K MapKueHIepCcKoil TouKe JHGO 3aCHATOR TOUKE rOpPHOM
BbIpa6OTKH.

Ha yuacTke 3aMepa onpefefsiiorT CAeAyiSLihe Napamerpbl TPeLiHH:
Apay — a3UMyThl NafeHusi * BCEX CHCTEM TPEWMH W CJIOMCTOCTH (CaaH-
1eBaToCTH); 8,(8cx) — yros najeHust BCeX CHCTEM TPELIHH H CJIOHCTO-
cTH (CAaHUeBaTOCTH); S — paccTosiHHe (M0 HOPMAJH) MEXAY TpeiiH-
HaMH KaxloH CHCTeMbl; JIMHEeRHbie pa3Mepbl (AJsHHA [ U pacKpbiTHe m);
XapakTep MOBEPXHOCTH (MJIOCKasi, BOJIHUCTAs, IJaakas, LiepoxosaTas);
Ha/HYHe H XapaKTepHCTHKA 3aMOJIHHTEeNS] MOJIOCTH TPEULHH; CTeneHb
06BOJHEHHOCTH TPEULMH (BJaXXHas, Kanex, CTpys M Mp.).

WamepeHHbie BeJMUMHBI 3aMHCbIBAIOT B M0JeBOi KypHan (cM.
npua. 8).

DNleMeHTbl 3ajleraHusi TpPellMH B OCHOBHOM 3aMepSiOT fpY NOMOLLH
ropHoro komnaca. [Ipu Hannuuu o6Ha)KeHHH NMOPOA C HESICHO BbIpaXeH-
HbIM MPOCTHPAHHEM MJIOCKOCTEH CTPYKTYpHbIX 6JIOKOB KOMnac nonepey-
HbIM CpEe30M T[OPH3OHTaAJbHO MNPHKJAALIBAIOT K [JIOCKOCTH (HOBEPX-
HOCTH) CTPYKTypHOro 6110Ka TakHMm o6pa3om, yTolbl HyJb yrJ10OMepHOH
WwKaabl 6bl1 HanpaBJJeH B CTOPOHY najeHHs (Ha cebs). Ortcuer no ce-
BEPHOMY KOHLY MarHMTHOH CTPEJKH KOMIAaca COOTBETCTBYET a3uMyTy
najfeHus. B Tex cayyasix, Korjia B nopofax 3amMeTHO CKa3biBaeTcsl H3Me-
HEHHE MarHHTHbIX CBOHCTB WJIHM BbIPAa6OTKH 060pydOBaHbl MeTaJlJIOKOH-
CTPYKUHSIMH, HCNOJAB3YIOT CreuHalbHble YraoMepbl.

JIvHeifiHble pa3Mepbl TPeWiMH, a TaKXKe PAacCTOSIHHUSI MEXAY TpPeLiH-
HaMH CHCTEM 3aMepsiloT JIMHe#HKoH uan pyJserkoit. PaccrosiHue mexny
TPEeWHHAMH CHCTEM H3MEPAIOT MO HaNpasJeHHAM, NepneHaHKYJIsPHbIM
MJIOCKOCTH TpewyHbl. [IpH onucaHun XxapakTepa NOBEPXHOCTH TPElLHH
Heo6X0HMO yKa3biBaTb OPMY UX NOBEPXHOCTH — BOJIHHUCTAsl WIH POB-
Has, wWwepoxoBaTas HJW IJ1aJKasl, 3aNOJHEHAa JH HHPHABTPALHOHHbIM
MaTepHaIOM H KaKHM HMEHHO (KaJbLHTOM, OKHCJIOM XeJje3a, MVIHHKOH
TPeHHs1 H T. A.). B npumeuanun cielyeT OTMeTHTb Hanuuue BOAW3H
y4acTKa 3aMepa KPYMHbIX TEKTOHMYECKHX TPeLUHH HJM 30H ApOCJeHHs.

* [Top 3emeil NpH HE3HAYHTEJNLHOM OGHAXKEHHH NOBEPXHOCTEH TPeluH ynro6Hee
3aMePATL HMEHHO A3MMYT Na/leHHS TPEULWH, @ 3aTeM BECTH MePeCHeT Ha a3UMYT NPOCTH-
pahun no ¢opmyae: A, =A ju—
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Kpome Toro, BH3yaJbHO yCTaHaBJIHBAIOT H OTMEYAIOT CHCTEMbl TPELLHH,
BAMSIOLIHe Ha 00pa3oBaHHe BbLIBAJOB, OTCJOEHHA H OOpyLIeHHH, Ae-
JlaloT Heo6XOJAHMbIE 3aPHCOBKH.

O6pa6oTka Ha6AOAEHHH CBOAHTCH K MOCTPOEHHIO H 0oBpa-
6oTKe KpyroBbIX AHarpaMM TpPELIHHOBATOCTH, PELIETOK TPeLlHHOBAaTo-
CTH M BbIYHC/EHHIO ee HHTEHCHBHOCTH, OMNpeNeNeHHIO PacloJ0XeHHS
TPEIULHH OTHOCHTE/IbHO NPOCTHPAHHS PYAHOH 3ajeXH WIH BhpaGoTKH.
KpyroBble nHarpamMbl COCTABJSIOT OTAEIbHO ISl MEIKOH TPeUwHHO-
BaTOCTH H JJ/11 KPYMHBIX TpeluHH. [l Menkoil TpelHHOBATOCTH mnep-
BOHAYAJbLHO Ha KaXKJOM YyuyacTKe 3aMepa COCTaBJSIIOT KPYroBylo Aua-
rpamMMmy, 3aTeM CTPOAT CBOAHbie AHArpaMMbl MO rOPH3OHTAaM 10 BCEMY
MECTOPOXK/JEHHIO B LEJIOM HIH Xe ISl OTAeNbHbIX JIUTOJNOTHYECKHX
pasHoCcTed nopop.

Ilpu pelieHHH rOpHOTEXHHYECKHX 3alay AJsSi MOCTPOEHHS] KPYroBbiX
AHarpaMM peKOMEeHAYeTCsl NoJAb30BaThCA PABHOMPOMEXYTOUHOH NpOeK-
uuedt (puc. 18). Ha ceTky mo H3pepeHHBIM 3JeMeHTaM 3aJjeraHus —
a3sHMyTaM najeHHst A, WIH a3HMyTaM npocTHpanus A; M yrjam na-
HeHHAl CHCTeM TpeliHH O, — YC/OBHBIMH 3HaKaMM (TOYKaMHu) HaHo-
caT Tpewnnnl. [lepen HaHeceHHeM TpeIHH HA AHArpaMMmy Heo6X0QMMO
B M3MepenRne 3Ha4YeHHS An.; WIH A; BBECTH MONpPaBKy 3a MarHHTHOE
ckioHenne. Kaxnas cucrema TpeillHH o6pa3yeT Ha KPYroBoil aiuarpamme
CBOIO 0621aCTb KOHLUEHTpauHH Touyek. [IpH 4eTko BbIpa>KeHHOH KOHLEHT-
palHH TOYEK CpeJHHEe 3HaYeHHS 3JIeMEHTOB 3ajleraHHst KaKJoH OTAe/b-
HOH CHCTeMbl TpellHH onpelensiioT MeroAoM MeauaH. OHH COOTBETCT-
BYIOT llepeceyeHHIO MEpPHAHAHA H NapaiJelH, AeAsUHX 06JacTb KOH-
LEeHTPAUMH Ha [iBe pPaBHHE N0 uucay Touek rpynnsl. Ha guarpamme ux

B N: 2 M s [ 57 5

Puc. 18. Kpyrosbie anarpammbl TpeulHHOBATOCTH:
a — B TOUKax; 6 — B M3OJNHHHAX, [—6 — npoueHt ot obuwero uucaa aamepos (/—1;
2—2; 3—3; 4—4; 5—10; 6—10 u 6onee); 7 — 3aMepenHble TPeLIHHb; 8§ — HanpasaeHHe
NajeHHsl CHCTeM TPELHH M CJaHUeBaTOCTH
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0603HaYalOT KaKuM-A460 YCAOBHBIM 3HAKOM, HANpHMEp KBaJApaTOM
(cMm. puc. 18, a). Ilpu Goabiiom pasbpoce 3HaueHHH 3/1eMeHTOB 3aJe-
raHHA, KOFAa TPYAHO BbLIJEJNHTL CPYNNY TPEliHH, OTHOCALLHXCHA K TOH
WIH HMHOH cucTeMe, 06pabOTKYy NPOBOAAT CTAaTHCTHYECKHM METONOM.
Has sToro BHIOHPAIOT CTaTHCTHYECKOe «OKHO» (cM. puc. 18, a), orpa-
HUHUEHHOE NapaseNsiMd ¥ MepHAHaHaMH, OTCTOSILUMMH APyl OT Apyra,
nanpumep, Ha 20°. IlogcuuTbiBAalOT YMCAO TOoueK (TpeluuH), OKa3as-
IUHXCA Ha MJIOWLAafKe «OKHa», 3TO UYMCAO CTAaBAT B LUEHTPE «OKHA».
[Tocne 3toro «okHO» nepemewidioT B cjeaylolilee MNOJNOXKEHHE C TaKuM
pacueroM, uto6bl '/, MJIOIAAH MEPBOrO «OKHa» Oblia NepeKphiTa NJo-
LLafbi0 BTOPOro «OKHa». Pe3ysbTaThl nojcuera 3aMHCbiBAlOT Ha Kab-
Ke, HaJJOXXEHHOH HA CeTKYy C HaHeCeHHbiIMH HA Hee TOYKAMH (TpeliH-
HaMu). Okono wuudp, MOKA3bIBAIOUWIHX YHCAO TOYEK, OKa3aBLIUXCHA B
npeaenax «OKHa», AAIOT HX MNPOLEHT OT OOlero uucia HM3MepeHHbIX
B HaType M HaHECEHHbIX HA TOYEUHYI0 AHArpamMMmy TPeulHH. 3areMm,
3a]aBUIMCh ONpelesieHHbiM ceueHHeM, Hanpumep |9, npoBoaaT u3odiu-
HUM CPelHHX 3HAueHUH KOHUEeHTpauH# TpewHH (cM. puc. 18, 6) Pum-
CKUMH UMdpPaMH IOKa3aHbl HOMEPa CHCTEM TPELUMH.

Ha kaxno#h KpyroBoéi auarpamme BbifIBASIOT OCHOBHblE CHCTEMbl
TPEUHH, 3aTe€M COCTaBJAAIOT Taﬁnuuy OCPE€JHECHHbIX XapaKTePHUCTHK Tpe-
ILHHOBATOCTH, B KOTOPOil NPHUBOAAT [AaHHbIE O CPEeAHHX 3HAYEHHNX
3J1eMEHTOB 3aJleraHus Kax<Ao# CHCTeMbl TPEUIHH, B3ATbIX M3 KpPYroBoii
AHarpaMmbl, CpeJHMX pasMepax TPEWHH H DPAacCCTOSIHHAX MeXAy Tpe-
HIHHAMH, &8 TaKXe MNPHBOAAT OCpPpCAHEHHbIC AAaHHbIE O XapakKTepe no-
BePXHOCTH KaxAaoit cucrembt (tabs. I1).

Ta6auua Il

CuereMa TpeitHH M 3NEMEHTH 3aneraHHs Xapakrtepu-
Yuyacrox, Cpennee CTHKE NO-

TOPH3OHT cAauesaTocTh i i m IV PAcCCTORKHE | BEPXHOCTH
WAK Ha3Ba- | (cjaoHeTOCTB) Mlmya;ze» 3?:0%:1{:;
HHe nopoabl -
P M T B s M wero Mate-

A dea A, 8, A, o A 8 AN prana

4 +—

[To npavHbiM KpyroBbix Auarpamm, npuBeaeHHbiM B Tabu. I, ua
paspe3ax no npodHIbHLIM JHEHAM KHIAH APYTdM pa3pe3aM H NPOEK-
UHSAM, HA KOTOPHX ONpPede]slOT YIJbl PasphiBOB HAH CABHXEHHA,
CAEUHAJbHBIMH YCJOBHBIMH 3HAKaMH HAHOCAT [IPOEKIHH CHCTEM Tpe-
wuH (puc. 19). ¥ron mapeHHa TpeiHHbl B MJAOCKOCTH pa3pe3a olnpeje-
JRI0T M0 ¢opmyne

tgd, =tgd. sin (A, —An),
rae 8, — yroJ najeHHst TPELUHHbl B IMIOCKOCTH paspe3a; 0, — H3Me-

peHHbIA YroJ naaeHHs TPeWHHb; A, — azuMyT NPOCTHPAHHS TPelLH-
Hbl; A, — a3BMYT NPOCTHpAHUS MIOCKOCTH pa3pesa.
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Puc. 19. BeprhkanbHwii paspes no npodHALHOH JHHHH C HAHECEHHEM OCHOBHBIX CHCTEM
TPeWHH

Has obnervyexusi onpeneneHHs yrioB 8, MOXHO BOCHOJb30BATHCSA
Homorpammo# (puc. 20). Kpusble Ha Homorpamme orobpaxalor Hu3-
meHeHHe yria 8, or 0 mo &, npH H3MeHeHHH 3HaueHH# (A, =A,)
or 0 no 90°. Hckombie 3HaueHHs1 O, HAxXOAAT CAEAYIOLLHM O6Pa3oM.
B Touke ¢ 3anaHHbiM 3HaueHHeM (A, —A,) = 70° BOCCTaHABAHBAIOT
nepneHAMKYJAAP A0 flepeceyeHuss ero ¢ KPHBOH, COOTBETCTBYIOLLEH 3HA-
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Puc. 20. Homorpamma ana onpegenenus yraos 8



yenHto O,=>50°. [lpoekTupysi TOuKYy nepecedeHHss nNeprneHAUKYApa
C KPHBOH Ha ocb OpAHHAT (CjeBa), HaXOAAT 3HaueHue yraa § ,=48°.

Jns pelueHHA BONPOCOB YCTOHUWBOCTH W CABMXKEHHS TOPHBIX [0-
pPOX HMHTEHCHMBHOCTb TPELWHHOBATOCTH L1€1eCO00Pa3HO BLIYHCIAATL MO
dopmyae: W = 1/[, rae [ — cpeaHunii /AHHeliHbIH pa3mep CTPYKTYp-
Horo 6J10Ka, OrpaHHYEeHHOro TPeMsi CMEXHbIMH TPellHHaMH, M.

BausnWe TpelHHOBATOCTH Ha Npouecc CABHXKEeHHS W 1edOopMHpO-
BaHHSl TOPHbIX TOPOJA oOnNpeleNsieTCs MNOJOXKEHHEM HX OTHOCHTENbHO
MJIOCKOCTH CJOHCTOCTH (CJaHUEBATOCTH) WM pylHoO# 3anexu (Tena). [lo
ABYTrpaHHOMY yriay y, 06pa3yeMoMy MJIOCKOCTbHIO CIOHCTOCTH WM PYIHOH
3aJleXH C MJIOCKOCTbIO TPellHH, TPeLUHHbl NOAPA3ACASAIOT Ha HOPMAJIbHO-
cekymHe (y=70—90°) u kococekywue (y<<70°). B 3aBucumocTH
OT yrja najeHus O, TpeuwluHbol GbiBAOT: KpyTble —46—90°;, HaKAOH-
Hble —21—45°; nosorue —0—20°.

[To Beanunne yrna o, o6pa3yeMoro HanpaBleHHEM JHHUM NPOCTH-
paHHA CJAOHCTOCTH (CJaHLEeBATOCTH) MJH PYAHOH 3aJjle)XH W HanpasJe-
HHEM JIHHHH HX CKPelLIHBaHHsi B MJIOCKOCTH CJOHCTOCTH (pYAHOH 3a-
JeXH), TpeluuHbl MoApa3AensioT Ha: mnpoaoabhbie —0—20°; auaro-
HanbHble —21 —70°; nonepeutble —71—90°.

Onpenenenive yrjioB ¥ U @ APOBOASIT C NOMOULLIO cTepeorpaguuec-
koit cerku Byabda. Ha kanbke npu nomouiu ceTkd CTpPoAT nepece-
KalolllHecsl MAOCKOCTH CJIOMCTOCTH (pyaHOo# 3ajexu) P u TpewiuHb Q
(puc. 21). Ias 3toro uepe3 LEHTP CETKH MNPOBOASIT NPSAMble MOL a3H-
MyTOM MajfeHus (WAW NpoCTHpaHus) naockocted P u Q. 3arem 3Tu
npsiMble TIOCNEA0BaTelbHO COBMellaloT ¢ auamerpom cetkh C—IO nu
CO CTOPOHbl BOCCTaHMsi MJOCKOCTEH NMPOBOAAT AYyrH MEPUAHAHOB, COOT-
BETCTBYIOLIME yrjaM nafeHusi miaockocted P u Q, cuuTast no Auamerpy
B—3 or nepudepuu k uentpy. Touky T mnepeceuenuss ayr MepuaHa-
HoB coeauHsiior ¢ uneHTpoM O, otpe3dok OT — npoekuHs NHHUM nepe-
CeyeHHs MJIOCKOCTeH, T. €. oCb MX cKpeuluBanusA. CoBmellasn ee Ha BoC-

Puc. 21. Onpenenenne yrios y n o




koBke H auamerpom C—IO, ompeseasior asMMyT JHMHHH CKpeLLHBa-
uusi A, Cosmemias aunuio OT c aumamerpom B—3 or nepudepun
K UEHTPY, ONPEAISIOT BEJHYHHY YIVIa @. Yroal p JIeXHT B NepreHiH-
KyJasipHo#t mnockoctd R. Hast storo or touku T no auamerpy B—3
yepe3 LEHTP OTKAaAbiBalOT 90° W 3aTeM MPOBOAAT COOTBETCTBYIOULYIO
Ayry MepHiHaHa. dTa Ayra nepecekaeT NpOBeleHHble paHee IAYrH B
Toukax A u B. Orcuer or A 10 B paer Ham BeJHUHHY yryia y. YroJ
® OofpefedsiioT KaK pPa3HOCTb a3MMYTOB INPOCTHPAHHS CJOHCTOCTH
(pyano#t 3anexu) A, u nunuu ckpewusanus A, Ha puc. 21 pan
npHMep rpapHUyecKoro onpefeneHHs] BeJHUHH yraoB v, A, H @ aje
IBYX COMpPSIXKEHHbIX MOBepXHOCTed TpeutHHoBatocTh P (A, = 135°;
§=80°) u Q(A;=40°, 8,=>50°). B pesyabraTe nOCTPOEHHH MO-
naydeno: y==87°, A,=326°, =11°. Tlo 3TuM panHBIM CcHCcTeMa
TpewuH @ MO OTHOLIEHHI0 K MJOCKOCTH CJOMCTOCTH P SBJSETCH HOp-
MaJIbHOCeKyLeH, MPOAOABHOMN, KPYTOH.

YdeT BAHSAHHSA TPEUHHOBATOCTH NPH PelIeHHH BOMPOCOB
COBHXKEHHSI M YCTOHUHBOCTH TOPHBIX MOPOA MPH MOA3EMHOi pa3paboTke
PYAHBIX MECTOPOXIEeHHH NpoBoAAT caeAyoumiuMm obpasom. Ha kaxno#
NpouIbHOR JIMHHHM CrelHalbHBIM YCJIOBHbBIM 3HakoM (cM. puc. 19)
HAHOCAT MPOEKUHH CHCTeM TPelHH. B MmosyoKpy>XHOCTH NMOKasbiBaloT
pacnosiioeHHe H YrJibl NajfeHust pasjuYHbIX CHCTEM TPELILHH, CMpo-
eKTHPOBAHHBIX Ha IJIOCKOCTb pa3pe3a no NpodUAbHON JHHHH. 3aTeM
NPOBOAAT CPaBHEHHe YIJIOB Pa3pbliBOB, MOJNYYEHHBIX NMyTeM HHCTPyMeH-
TaJbHbIX Hab/OfeHHH Ha 3eMHOH MOBEPXHOCTH, C yrJaMH NajeHHus
npoekiHii cucteM TpelHH. [IpH cpaBHeHHH HeOGXOAUMO MMETb B BHAY,
4TO:

NOA BAUAHHEM NOA3eMHOH pa3paboTKK pa3pyiieHHe MOPOA B OCHOB-
HOM HNPOHCXOIHMT MO HOPMAJbHO- H KOCOCEKYIIHM IMPOROJBHBIM Tpe-
WHHaM, NMafalolHM B CTOPOHY BblpaGOTaHHOro MPOCTPAHCTBA;

npd noA3eMHoH pa3pa6oTKe KpyTonajaioliHX PyIAHbIX TeJa pas-
pylueHyde MacCHBa MOPOA BuUcsiuero 60OKa xapakrepH3yercs nporubom
cl10eB, OTPLIBOM MOPOA MOA AEHCTBHEM HOPMAaJbHbIX HANPsKEHUd pac-
TAXKEHHsI H MOCJAEeNYIOIUHM CABHIOM HX B BbipaGoTaHHOe NPOCTPaH-
CTBO; COMNPOTHBJIEHHE TOPHBIX MOPOAL OTPhIBY 3HAYHTEJNHHO MeEHblIe,
4eM CABHIY, CI€ZOBaTeNIbHO, AJSl CPaBHEHHSI HYXHO BbIOMpATb TpelLiH-
Hbl OTPbIBA, XaPaKTePU3YIOUIHECH HEPOBHOH IIEepPOXOBATOW MOBEPXHO-
CThIO;

B JiexxayeM GOKy NPOHMCXOAMT CABHI MOPOJ MO HaubGojee ocjaab-
JIEHHBIM KDYTbIM [OBEPXHOCTSIM — IJIOCKOCTSIM CJIOMCTOCTH (CJaHLe-
BAaTOCTH) WJIH MJOCKOCTAM KPYNHBIX TEKTOHWYECKHX TpEILHH W Hapy-
IUEHHH, MajalolHX B CTOPOHY BLIPAGOTAHHOTO MPOCTPAHCTBA MOM
KPYThIMH YIJ1aMH.

CoBnajeHHe yrJoOB Da3pbiBOB CO CJOHCTOCTBIO B JiexaueM GOKy
¥ C OJHOM M3 CHCTEM TpELIHH B BHCSYeM 60Ky, OCHOBaHHOe Ha reoMer-
pUUECKHX MPeJCTaBJEHHSAX O B3aUMHOM pAacnoJiOXeHHH CJIOHUCTOCTH
(HaniacroBaHHs1) MOPOA H CHCTEM TPELMH, AaeT BO3MOXHOCTb B mep-
BOM NpPUGAHKEHHH YHYHTHIBATH BJIHSHHE TPELIHHOBATOCTH Ha Mmpouecc
COBHXKEHHSI MOPOJ NpH NoA3eMHON pa3paboTkKe PYAHbIX MeCTOpOXKIe-
Huft. TpeutwHbl ¢ OMU3KHM K YIviaM pasphbiBOB NajieHHeM B O0JbLUHH-
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CTBe CJyuaeB SIBASIOTCA rpaHuuaMu o6/1acTH TpellMH B maccupe. Tpe-
LWHHB ¢ 6oJlee KPYThIM MJKH OOpaTHbLIM NajeHHeM MOIYT ABHTbCA Bpe-
MeHHbIMU TpaHHLaMH 06J1aCTH CABHTOB H MecTamMH HauGojee BeposT-
ThiIX O6GpylLeHHIl KPOBJM OYHCTHBIX BblpaboTOK.

[Ipn 3akoHOMepHO Bbipa)KeHHOH TPELIHHOBATOCTH [OPOA MOXKHO
3apaHee oOfpele/HTb HanpaBJjeHHA BEKTOPOB CABHXKEHHA H BO3MOX-
Hble yribl paspbiBoB B”, B/ u 6”. UeM cuibHee HapyuieH MaccHB Tpe-
I{MHOBATOCTbIO M 06OJblle ee HHTEHCHBHOCTb, TeM HHXe OyAyT ero
NPOYHOCTHbIE CBOHCTBA, MOJIOXKE YIJIbl CABHXXEHHA W TeM MeHbllee
3HayeHHe HMeeT KO3(QHLHEHT CTPYKTYPHOrO ocnabJjleHHsl, BeJHYHHY
KOTOPOTO B 3aBHCHMOCTH OT reoMexaHHueCKOH Mmojenu onpenensior
no pasHbiM MeToankam [10, 17]. B 3aBHCHMOCTH OT HHTEHCHBHOCTH Tpe-
I{HHOBATOCTH C/leyeT pasjnHyarh:

Mopoabnt . . . CHJBLHOTPELUHHOBA- CpefHeTpelHHOBa- c1aboTpeunHoBa-
Thl€ Thie Tble

HHrencuBHocTb

TPELLHHOBATOCTH . 7—10 2—7 MeHee 2

CornacHo cyillecTByOLleMY MOJIOXKeHHIO B pab6ote {2] pekomeH-
AyeTcsi B CHJ/bHOTPEILHHOBATBHIX NOPOAAX YIibl CABHXKEHHS YMEHb-
i1aTb Ha 5 ° N0 CPaBHEHHIO C yrjaMH CABHXEHHsI B [OpOAax cpeaHei
H cJa6oi TPelHHOBATOCTH.

pYNHblE TEKTOHHYECKHEe TpelUHHbl, Nnomnajaloure B 061acTb CABH-
JKEeHHS NOPOJ, OKa3blBAIOT HEMOCPEeACTBEHHOE BJIMsIHHE HA yIJbl pa3pbl-
BOB H CJIBHXKE€HHA, Aenasi ux 6oJiece NOJIOTHMH HAH KPYTbIMH B 33BHCHMO-
CTH OT 3JIeMEHTOB 3aJeraHusi TPELIUH H PacroJloKeHHs] OTHOCHTEIbHO
BhipaboraHHoro npocrpaHctBa. CABHXKeHHe MOPOA MPOMCXOAHT MO Mo-
BEDXHOCTSIM 3THX TPeLlWH. 3Hasi yrJibl NajaeHHst U OPHEHTHPOBKY Kpyn-
HbIX TEKTOHHYECKHX TPELIHH, MOXKHO C TOYHOCTbIO A0 2—3° onpenenuTb
BE&JIHUMHBl YIVIOB Pa3pblBOB, a TakKXKe CBOEBPEMEHHO MpenylpeaHTb O
MecTax BO3MOXHOro o6pa30BaHHAl BbIBAaJOB H OGpYyLIeHHH B TOPHbIX
BblpaboTKax, yCTAHOBHTb IPaHULly BO3MOXHOro 0Opa3oBaHHA TpPeLLHH
Ha 3eMHOH MHOBEPXHOCTH.

[ aHHble 06 WHTEHCHBHOCTH TPELUHHOBATOCTH MOPOA M 3aKOHOMep-
HOCTAX ee MpOsIBJIeHMs1 B Npejesax PYAHOro MoJsi — OCHOBA I Bbl-
6opa MeCTOPOXKJeHHi#-aHaANOroB MO XapakTepy 4 mnapameTpam Mpo-
1ecca CABHXKEHHS.

MPHUJOXEHHUE 5§

OBUIHE YKA3AHHSA O ONPEAEJNIEHHUIO NPOYHOCTHbDIX
CBOWACTB MOPHBLIX MOPON

OcHOBHble NMPOYHOCTHhle XapaKTePUCTHKH, HCMoJb3yemble AJsi pe-
HIeHHs1 BOMPOCOB YCTOHUMBOCTH M CABHIKEHHSl TOPHBIX NOPOA H 3€MHOH
NOBEPXHOCTH TNPH MNOA3eMHOH pa3paboTKe pPYAHBIX MeCTOPOXIAEHHI:
npefes MPOYHOCTH HA OAHOOCHOE CXKaTHe O, Ipele] MNPOUHOCTH
Ha pacTsiKeHHe G, KO3((dHUHeHTbl cleleHHsi B Kycke K, u B Mac-
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cuse K,, yron BHYTPEHHEro TPeHHMsi p; yroJ TPeHHsi Mo MNOBEPXHO-
cTaM ocnabnenus p,,.

[Npenen npouHOCTH Ha OLHOOCHOE CXKATHE Ocx ILIMPOKO HCIOJb3Y-
0T B pacyeTax yCTOHYHBOCTH, HecylleH CMOCOGHOCTH T'OPHBIX MOPOA
B leNMKax H NOArOTOBHTENbHLIX BbLIPAGOTKAX, a NPH KOPPEeNsilMH C
npeaeanoM MPOYHOCTH HA pacCTAXKeHHe O, OH MOXeT ObiTh YCNELIHO
NpPHMEHEH ¥ A/t OUEHKH NpenejbHbIX nponeroB oGHaxkenuit. [1pu npo-
FHO3UPOBAHHH XapakKTepa ¥ MapamMeTpOB Npollecca CABHKEHHMS OAMH
H3 KJ1aCCHQHKAUHOHHbIX NMPH3HAKOB — KO3 (HUHEHT KpenocTH MOopoA
no M. M. TlporoabsikonoBy

UC)K
f=m~

[as nonyueHusi HEOGXOAMMBIX MPOYHOCTHHIX XapaKTEPHCTHK MOPOL
NPOBOAAT HCMNbITalusi B J1aGOPATOPHbIX H NPHPOAHBIX ycaoBUsAX. Jl1abo-
paTopHble HUCNBITAHHS NPOYHOCTHBIX CBOMCTB NOPOA NPOBOAAT CHELHa-
JIU3HPOBaHHble J1a60paTopHH Ha oOpa3laXx, H3roTOBJNEHHBIX H3 OTOG-
paHHbix npo6. B srom cnyyae neo6xonumo obecneuuth Tpebyemoe
4yucao npob A/l KaXXAOro BHAA H METONa MCMLITAHWA B COOTBETCTBUM
¢ cywecrBylouuiMd ['OCTamu ansi nonyuenusi HauGosee MNPeACTaABH-
TENbHBIX MPOYHOCTHBIX XAPAKTEPHCTHK MOPOA.

Otr6o0op npo6 anst 1a60PaTOPHLIX HCMBITAHHH NPOBOAAT He-
MocpeaCTBEHHO B TFOPHBIX BbIPa6oTKax. ITOCKOJbKY pyaHble MeCTOpOX-
AEHUsl, KaK NPaBWJIO, XapaKTEPH3YIOTCS CJOXHBIM TeoJOTHYECKHM
CTPOEHHEM C 4acTOH CMEHOH pasJIMYHbIX MOPOA, PACCTOSHHSI MEeXAY
nyHKTaMH or6opa npo6 usmensiorcss or 200 no 25 M. Yucno npob
onpefeNsieTcs YHCJIOM JIMTOJNOrMYECKHX (Haubonee THNMHYHBIX) NOpPOA.
[lpu 3Tom pa3Mepnl MOHOJHTOB HWJIH KEPHOB KaXJAOH MOpOAbl M HX
YHCJO JOJKHbl ObecneuuBaThb M3roTOB/JEeHHE HEOOXOZHMOro 4YHCJa
06pa3uoB AAs KaxKaoro Buaa ucnbitanuii. Oco6oe BHUMaHHE chelyeT
yAesiTb COXPAHHOCTH H LENOCTHOCTH OTOGpPaHHbIX NMPo6 KaK MPH HX
or6ope, Tak ¥ NMPH TPAHCHOPTHPOBKE M XxpaneHuu. H3miekaTb npoGbi-
MOHOJIMTBI H3 MAacCHBA HYXHO TakKuM 06pa3oM, YTOObl He HApYyUIHTb
€CTECTBEHHOTO CJOXeHHs nopoabl. He pekomeHayeTcss BbIGHBATb KepHbI
N3 KOJIOHKOBOH TpyGel, noppewenHolt (yaepxuBaemoit) Ha 0,2 M or
nousbl BbipaGoTKH. OToOpaHHble MpPo6bl yNaKOBLIBAIOT B SUIHKH s
OTNPaBKH K MeCTy HchnbiTaHusl. SHKH ¢ npo6aMH He paspeuiaercs
6pocaTh, KAHTOBATh M OCTABJNATH NOJ LOXKAEM HAH Ha Mmopo3se. [Tpo6ul
NOpOA, NpUChiaeMble Ha HCHbITAHHE, JO/KHbBI OGbITb CHAaGXXeHbl COMpo-
BOAHTEJNbHOH JAOKyMeHTallHed, KOTOpasi MO3BOJIHT YCTaHOBHTb MeCTO
H BpeMsi U3BJeYEHHUs] KaXKAOW Nopoibl, HA3BaHWE TNOPOAbI H HYXHbIN
BHJL HCOIITAHHH.

Jla6opartopHbe HccaenoBaHHuA. OcHOBHble BHAB Mexa-
HUYECKHX HCNBTAHWA NpPOG rOPHLIX NOPOA, KOTOpbie NMPOBOAMT Jabo-
paropusi MexaHuuyeckux ucnoitanuii BHUMU, npusegenst B Ta6a. 1.
B Heit naHbl cmoco6bl MCNbITaHHH, Ha3BaHHS MPOYHOCTHBIX Xapakre-
PHCTHK M MHHHMMaJbHble pa3Mmepbl Npo6, HeoOXopuMble AJsS npoBeje-
HHAL 3THX HcnbiTaHui. [lpegen NPOYHOCTH NPH CXKATHH ONpeRensior
METOJaMH COOCHBIX NMYaHCOHOB, OXHOOCHOI'O CXKAaTHFA BLICOKHX UHJIHHA-
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Tabaununa 1l

MusumManbhbie paiMepn BPUCHIIEEMBIX Hp()ﬁ
Kospduun- Yueno 06-
Bua nenbi- Cnoc‘oé Fpynna nopoa #'?HTT:pngC- :Ea?l;}:;?x-- pasuoe ann | Pasmepe 0an0TO ofpazua |Kepu Gyposoli cKBadHHbB, MM
TAHHA HCNbITa4HHA HCNLITAHHH AJA HCNbLITAHHA, MM
M M Tlpo- | TepucTukn OnHOl MoHoanT, MM
TOABAKOHOBY OAKH obuune
npoSu KYCOR pasmepn
[Mpenen |Meroa co- [Kpenkue > 8 6—8 do=d, d. =42 dy =42 250 % 200 < 200
nmpouyHo- JocHbix  ny- |CpenHeii Ocx ho=11—12 l,=150 Ly=300
CTH aHCOHOR KpPenoctu H—8 4—6
Cxatne Kpenkue >8 do=d. de =42 dy =42
BBICOKHX Cpenneit Ocx 6—10 ho= (1,5—2,0)d, l,=150 L.> 10d, | 300X 300X 200
HHAHHAPOR |KPeocTH 5—8
Henwmtanne |Kpenkue > 8 80X 80 80 — —
o6pa3uos Cpenneit Ocx» Op | 6—10 250 % 200 X 200
HeMpaBHAb- |KPernocTH 5—8
HOH (OpMbI
Tpenune (Koco# cpes [Kpenkue > 8 d. =70 d. =70
u cuen- [ marpulte |Cpenneit p, K 6—15 — 300 300 X 200
JieHHe KpPenocTH 5—8 I, =150 L.=1000
MMpumeuanne a..— npeses NPOYHOCTH Ha OAHOOCHOe Cxatue, MIla, o, — npeaen IIPOUHOLTH Ha OfHOOCHOE pacTaxende, MIla, p — yroa BHYTpEHHEro Tpe-

wust, rpaaye, K. — kospourumnent cuenaenns, MIlTa, L, — obwman AAHHE RYCKUB KePHOB u,iHOK Npobui, d, -— Anamerp obpasua ana HCnuWTauus, d, — ANamMeTp KepHa,
hy — BbicoTa 06pa3ua ANA HCMBITAHKA, [, — ANKHA OAHOrO KYCKA hepHa



pOB HJH 06pa3uoB NOJIYNpaBHJIbHOH ¢oOpMbl (C NOAWNHGPOBKOH TOp-
uoB). IlpubauxkeHHo mo pe3ynbTaTaM pacKajbiBaHHA CepHUECKHMHU
HHJEHTOpaMH 006pa3lL0B HeNpaBHIbHOH (OPMLI ONpPeAeSIIOT npeaes
NPOYHOCTH NPY CXKATHHU H NpH pacTAXKenun. Bo BTOpoM cayuae Takxke
ACMOJB3YIOT pacKajblBaHHE JIeXKauHX LUHIHHAPHYECKHX 06pa3loB
BrOJIb OOpa3syloliled.

Kosgpouiuuent cuenseduss B o6pasue W yroi BHYTPEHHEro TPeHHs
onpefesAlOT MeTOAaMH Kocoro cpesda nox yriaom 30, 45 H 60° muau
TPEXOCHOTO CXKaTHf B cTaGuIoMeTpax ¢ MOCTPOeHHeM macnopra npoy-
HoctH [18]. TlpubaukeHHo K03 (PUIUHEHT CUEMIEHHS H yroJ BHYTpPEH-
HEero TPEeHWs ONPeNeslOT NO COOTHOWEHHIO Npelena MPOYHOCTH MpH
CXKAaTHH H pacTskeHHH. [lpu onpeneneHHH BeNHYHH YIJIOB BHYTpPeHHero
TPEHHSl B MACCHBE NMOPOA CAeAyeT HCXOAHMTh H3 TOrO, UTO YFOJl BHYTPEH-
HEro TPeHHsi B MacCHBe N0 MOBEPXHOCTSAM, MepeceKkalouiM CJIOH H He
COBMNAajaloHM CO CIVIOWHbIMH TPEeLHHAMH, MOXHO NPHHHMAaTbh paBHbIM
YTy BHYTPEHHEro TPeHWs, MOJyYeHHOMY AJisi AaHHOH mopoabl no aa-
60paTOpPHBIM HCNBITAHHAM HA cpe3 06pa3lOB MOPOA. ¥YT0J BHYTpPEHHEro
TPEHHA NO KOHTAKTaM CJOeB CJelyeT NMPHHHMATh PaBHLIM YIJy TPEHHS,
NONy4€HHOMY MO Ja6OpPaTOPHLIM HCILITAHHSIM Ha TPEHHE MO 3THM MO-
BEDXHOCTAM. YroJ BHYTPEHHEro TPeHHs IO NOBEPXHOCTAM, COBNajfalo-
IUHM C TPeLlHHAMH, NMPHHHUMAIOT CPEAHHM MeEXAY YrAOM TPeHHs no
NOBEPXHOCTSIM KOHTAKTOB CJIOEB Ha CABHT W YIJIOM BHYTPEHHEro Tpe-
HHS, MOJYUYeHHLIM N[O J1abOpaTOPHBIM HCNBITAHHAM 00pasioB Ha cpes.

Jla6opaTopHble HCNOBLITAHHS NO3BOJASIOT MOJYYHTb I[IPOYHOCTHbIE
CBOHCTBA He MacCCHBAa B 1€JIOM, a TOJbKO CPAaBHHTEJNbHO KpeNnKHX
KyckoB nopofd. [/ mepexona K MPOYHOCTHBIM XapaKTEPHCTHKaM BCero
MaccHBa HCNOAb3YIOT KO3(G(HLUHEHT CTPYKTYpPHOro ocsabneHus A, nog
KOTOPbIM NOHUMAIOT BEJHYHHY, PABHYIO OTHOIUEHMIO NMPOYHOCTH MOPOL
B MacCHBE K cpeiHeil MPOYHOCTH Mopoasl B o6pasue.

HaTtypHbie HcclefoOBaHMS TMNPOBOAAT 1N  NOJYyYEHHSA
NPOYHOCTHBIX CBOHCTB MacCHBa C YYE€TOM CTPYKTYPbl aHH3OTPOMHbLIX
nopo. Ilpu pemieHHH BONPOCOB C/ABHMKEHHS] H YCTONYHBOCTH NMOPOA Ha
DPYAHBIX MECTOPOXIEHHAX TAKHMH HCHNBHITAHHSIMH ONpeaeasior kKoad-
(HUHEHTbl CUeIVIeHHA NOpol B MaccHBe Ku M CTPYKTYPHOro ocsia6-
JeHHnsa A.

[NpoBeneHne HATYPHHIX HCIBITAHHH — MpOLECC TPYAOEMKHH, 0cOGeH-
HO B MOA3eMHbIX FOPHbIX BhipaGoTkax. ViMewuinecss HeMHOTOYHCIEHHbIE
JlaHHblE O CllelJIEHHH B MacCHBe, MOJYyYeHHbie Ha PYRHBIX MeCTOpOXje-
HHAX B MOA3eMHBIX TOPHbIX Bbipaborkax [18], noka3sbiBaioT, 4TO
BeJHYHHA CLENJIEHHS1 H 3HauyeHHs1 Ko3d¢HLUHeHTa CTPYKTYPHOro ocsab-
JIeHHsl MaJio OTJIHYalOTCA OT MOoJy4yeHHbIX Ha Kapbepax. Ilostomy npu
pacuerax YCTOHYHBOCTH H CABHXXEHHSl NOPOA, NPOrHO3UPOBAHHH BOMN-
pPOCOB CHIBHXKEHHSI HA MECTOPOXIAEHHAX C HEeH3YYeHHbIM MNpoLeccoM
CABMKEHHS TOPHBIX TOpPOX AJA TOJNYYeHMsl BEJIMYMH CLEIIeHHs B
MacCHBe HCMOMb3YIOT CYILECTBYIOLIHE 3MIHPHYECKHE 3aBHCHMOCTH.
TlpuBenem HekoTopble HaHGoJee pacnpocTpaHeHHble (opMyJbl s
onpeaeyeHHss KoappHLUHEHTa CUenJeHHst B MacchBe. MicxonHble naHHble,
HcnoJb3yeMblie B 3THX (OpMyJax, NOJy4aloT Mo pe3yabTaTaM HaTyp-
HBIX WJIH J1a60OPaTOPHbIX HCMbITaHHHA:
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KM - (O,OQ—O,OG)KKv

_ K. .
K"_l+aln(H|W/)’
K, = yH b(l — sin py)
" 2 cOS Pu
rae @ — Ko3¢p¢HUHENT, 3aBHCSIIHE OT MPOYHOCTH MOPOA B KYCKe, CTe-
NeHd MW Xapaktepa TpewlHHOBAaTOCTH (onpegensiior no Ttaba. IV);
W — HHTEHCHBHOCTb TPELIMHOBATOCTH (cM. npua. 4); b=sin’a +
+Ecos’a; (3nech £ — Koadpuunest 6okoBoro pacnopa).

Ta6avnua IV

Betuunta cue- Koappuunent cTpykTyp-
XapaxTepm:TuKa nopoAl H HX TPEeULHHOBATOCTH NNeHUs B KyCKe KOB(‘)lpllllHt‘HT a [HOTO ocnabieHua A pn
K., MMa HyZz 100 MM
CpenHeit Kpenoctu, CJAOMCTHIE, NpPeUMy-
LIeCTBEHHO HOPMAaJLHOCEKYILEeH Tpeuu-
HOBATOCTH 10—15 3 0,051—0,061
Kpenkue, cnoucThie, NpenMyuleCTBEHHO
HODMaJIbHOCEKYLLeH TPEUHHOBATOCTH 16—30 5 0,031--0,038
Kpenkune, u3Bepxensble ¢ pa3BuToll
KOCOCeKyulei TPelHHOBaTOCTbiO 30 10 0,016—0,019

BenuuuHa yrnoB p, 3aBHCHT OT XapakrTepa MOBEPXHOCTH ocsabie-
Hua. JlabGopaTopHbIMH UCNBITAHHSIMH YCTAHOBJIEHO, UYTO MNOYTH AJA
BCEX TMOPOIN C POBHOH rJagKoH TNOBEPXHOCTbIO OcCaalJieHust Py =
=18-—25°, ¢ HepPOBHOH TIJaZKOH MOBEPXHOCTbIO oOc/aabieHuss —
23—30°, pnsA pOBHOH [MOBEPXHOCTH C 3€pKajdaMH CKOJNbXEHHA —
12—15°, a ans HepoBHOW — 18—23°. [InA poBHOH H HEPOBHOM Lluepo-
XOBaTOH MNOBepXHOCTeH ocjabJieHusl yIryibl TPEHHSi 1O [OBEPXHOCTAM
ocnabaeHust OJIM3KH K YrjiaM BHYTPEHHEro TpeHMs px. JHAueHHA cpei-
HHX YIVIOB BHYTPEHHEro TPEHHsi FOPHLIX MOPOA, BMEWAIOULHX pYyLHble
MecTOpOXAeHHss (no AaHHbiM ucnbitandd BHUWMW), npuseseHb
B Ta6a. V.

Tabnuua V

Yron BHyTpeHHEro

TMopoawt
TPEHHH, rpalyc

lexesne nopoa

I'paHONHOPHT, AMOPHT, rab6po, MUPOKCEHHT,

KBapueBbiit nopdup 36 Marmardueckue
Cuenur, kepatopup 30—32

KBapuuTt, rHeiic, cepneHTHHUT 31—-36 .
MeramopdHueckue CaaHLUbl 27—33 Meramopguseckue
[Mecuanuxu 27—38 Ocapoutble
AneBpoanthi 256—35

ApruaauTh 20—26

HU3BecTHAKH MpaMOpH3OBaHHbIE 34—38

JKCNpecc-MeTOAbl HCMOML3YIOT B NOJNEBbIX YCJIOBHAX 1151 npHOIH-
KEHHOTO ONpeje/NeHHs] NMPOYHOCTHLIX CBOMCTB MOPOJ HENOCPEACTBEHHO
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Ha Mecre or6opa npo6. OHH NO3BOJSIIOT C HAHMEHbLIMMH 3aTpaTaMu
MOJYYHTb HEOGXOAHMbie [MPOYHOCTHbE XapakTepHcTHKH. Hanpumep,
[J151 onpefeseHHs1 KPeloecTH NOPOA Ha PYAHBIX MECTOPOXKIAEHHAX B MoJe-
BbIX YCJOBHfIX NPHMEHAIOT clelHasbHbli npH6op — npobHuk BY-39.
[Mpu6op moasonsier Ha 06pa3iax HeMpaBHIbHOR NPOU3BOALHOK GOPMBI
C pa3MepaMH HCHbIThiBaeMblx 06pa3uoB, He MPeBbILLAOWHMH
80X 80X 100 MM, onpenensTb NPOYHOCTb MOPOA Ha pPaCTsXKEHHe H Ha
cxartde. [IpuHUHN paGoThl, MpaBu/Ma 3KCMJYyaTalUHH, METOAHKA HCMbl-
TaHu#i H 06paboTka pe3yabTaToB H3NoXeHbl B MHCTpykuuu [6].

M3 reodusuyeckux MeToAOB HccaeNOBaHHA Haubonee H3BeCTeH H
pacnpocTpaHeH yJbTPa3BYKOBOH, C [MOMOLUbIO KOTOPOro KOCBEHHO
onpeiensioT noKasaread MPOYHOCTH M YNPYroCTH MO CKOPOCTH pacnpo-
CTpaHeHHs! yNpyruX BOJH HJH 3aTyXaHHf aMMJIMTYAbl HX KoneGaHus
B ropHbix nmopoaax [17].

NMPHUJIOXEHHE 6

TPUTOHOMETPHYECKOE HHBEJIHPOBAHHE PENEPOB
HABJIIOAATEJIbHOA CTAHUHH

H3mepenne paccTosiHuii cBeTOAANbHOMEPOM

TpuroHoMeTpHyeckoe HUBEJHWPOBaHHe NPOMHJIbHBIX JHHHH caenyeT
BBIUIONHATL MPH Yr1aX HAKJAOHA MHTEPBAJOB (CKJaoHOB) Gosee 15—20°.
[TpuMeHeHHe cBeTOZANbHOMEPOB AJA U3MEpEHHS MJHH [JaeT TOUHOCThb
TPHPOHOMETDHYECKOTO HHBEJNHPOBAHHSA, He YCTYNaloulylo TOYHOCTH
reoMeTpuueckoro HusenupoBanusi l11—IV kaaccoB. [das mocThxeHHs
Tako# TOUHOCTH JIMHEHHBIE H3MEepeHHSI HeOGXOAHMO NMPOBOAHTH CBETO-
AaapHomepom MCJ/I-IM uau aHaNOTHUHBIM [0 TOYHOCTH NPHGOPOM
C TOrpPellHOCTAMH H3MepEeHHs pacCTOSAHHH 2—5 MM, a BepTHKaJbHble
yrJibl H3MepATb ONTHYeCKHMH Teogoautamu T2, Theo-010, OTC u pasHo-
TOYHBIMH HM CO CpeJHEKBaJApaTHYECKOH [OrpeurHoCTbI0 H3MepeHHs
OLHHM MpHEMOM, He mMpeBbilalomel 5”. )

[MpoduabHYI0 NAHHUIO PA36GUBAIOT HA CeKUMH ANUHOA 120—150 M aas
YMeHbILEHHs BAHSAHHA pedpakunu no 6—10 penepoB B KaXAOH CeKUHH.
H3mepsIoT paccTOsiHUSL U BepTHKAJbHbIE YrJbl MEXJY penepaMu BHYTPH
CeKUMH ABYMst cnoco6aMu (puc. 22): ¢ He3aBUCHMbIM H3MepeHHeM pac-
CTOAAHHA W BEPTHKAJbHBIX YNJOB WJH C [0C/]EA0BaTeNbHbIM BhINOJHe-
HHEM YIJIOBbIX H JIHHEHHLIX H3MEPEHHH, T. €. CO B3aUMHOW 3aMeHol cBeTo-
ZllajibHOMepa # TeoJoaHTa. B nepBom ciyuyae cBeTOJdaJkHOMEPOM, Yyc-
TaHOBJNEHHbIM Hal Toukoil A Ha BbicoTe i, H3MePAIOT paccTosiHhe L
o oTpaxateas D, ycranoBJeHHOro Haj Toukoii B. Bricora ycraHoBKH
oTpaxarensi — v.. VMisMepeHue 3eHHTHOrO paccTOAHHA Z BBINOJIHAOT
[pH BHICOTE TEONOJHTA {; ¥ CHrHaNA U,. [{A5 BbIYHC/EHHS FOPH3OHTAJb-
HOrO NMPOJIOXKEHHSI H NpeBbllleHHs MexAy ToukamMH A u B uenecoo6-
pPa3HO NPHBECTH H3MepeHHOe PAcCTOSIHHE K Jy4yy BH3HDOBAHHSI TeOJ0-
Jauta. Jlas 3TOro npenBapHTe/NbHO ONpeessiioT BCNOMOraTebHYI0
BeNHUMHY A (CM. puc. 22):
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Puc. 22. Cxema H3IMEPEHUS! PACCTOAHHA W BEPTHKAALHLIX YrAOB MEXAY penepamu BHYTpu

CEKUNHH
h=i(“‘i1__(0¢"‘vr)- (10)
[TonpaBka AL B u3mepeHHOe pacCTosiHhe
h*sin’Z
AL=hcosZ—T, (rn

a npeBblileHHe AH ¥ ropusoHTa/sbHOe NMPoJoXKeHWe S onpenensiior no
dbopmynam:
AH = (L + AL)cosZ + i+ — vy, (12)

S = (L + AL)sinZ. (13)

IlpH u3MepeHHsiX BTOPbIM cnocoboM C MOC/ieN0oBaTe/bHbIM BbINOJ-
HEHHeM JIHHEHHbIX W YIJIOBbIX M3MepeHUH HabJiofeHusi BbINOJHAIT B
caenyiowem nopsiake. CBeToAa/lbHOMEPOM H3MEPSIOT PACCTOSAHHE MEX-
Ay penepamMu, 3aTteM B Ty >Xe MNOACTABKY YCTAHABJHBAIOT TEOLOJHT,
T. €. NPHMEHSIIOT ABTOLEHTPHPOBAHHE TEOAOJIHUTAE, H H3MEpSIOT 3€HMUT-
Hoe paccTosiive Z Ha UeHTP oTpaxkaTenas. Tak Kak v, = v, opmy.a
(10) npumer BHUA:

h =i — iy (14)

[lpu 3TOM BenWunHa h MOCTOSIHHA ANl AAHHONO COYETAHHSI CBETO-
AajJbHOMEpa H TEOAOJHTA U MOXKeT ObiTh AOBOJLHO TOYHO OfpejeneHa
[0 HayaJsa noJesbix paboT.

Heo6xoanmMocTb B BbluHcieHMH AL oTnagaer, eciu TOYKA BHU3HPO-
BaHHUA TMPH H3MEPEHHH 3€HHUTHbIX PACCTOAHMH M ULEHTP OTpaxarens
CMelleHbl HA Takylo Xe BeNHYHHY, KaK H FOPH30HTa/jbHbie OCH CBETO-
AajibHOMepa H TeoA0JHUTa. ITO AOCTHraeTCs MPH HCIONb30OBAHHH XKECT-
KOro OTBeca M CheuHalbHOM Hacalku AJAs YCTaHOBKM OTpa)kaTe.f
(puc. 23). Hacaaka cocTouT W3 ABYX uacTeil — BepxHell 6 U HHXKHeH
2, KoTopble CKpemIsioT MexAy co6oii BUHTaMK u raikamu 3. HuxHioo
yacTb HalleBaloT Ha TPYOy »KecTKoro oreeca / u 3aKpenysiioT BUHTOM 7.
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Puc. 23. Hacagka Ha  KeCTKHil
orsec O)K-3 ans uentpupoBanns or-
paxareneit

B orBepcTHe BepxHe#l uacTH HacalKH YCTaHaBJHBAIOT OTpa)kaTesb
cBeToflajibHOMepa 4 M 3aKperJislloT BHHTOM 5. YCTaHOBKY OTpakaTelis
M0 OTHOLIEHHIO K LeJHKY OTBeca Ha BbICOTe BH3HPOBaHHS MPH BLINOJ-
HEHHH YIVIOBHIX H3MEpPEHHil MNMOoJy4YaloT NepeMelteHHeM BCeH HacCalKH
no Tpy6e xectkoro orBeca. [Ipenean nepemeutenus ot 110 go 160 mMm
06ecrneyHBaloT BO3MOXHOCTb NPHMEHEHHSt [JS YIJOBbIX H3MepPeHHI
NpaKTHUECKU JIOObIX TeofoautoB. [lasi yRo6cTBa (UKCHPOBaHUS Heob-
XOIAMMOM BbICOTHI YCTAHOBKH OTpakaTesiel Ha HHXKHeH 4acTH HacalkH
3aKpenJieHa JuHeAKa 8.

Hepoctatox BTOporo cmnoco6a TPHIOHOMETPHUECKOrO HHBEJIHPOBa-
HHSl — Heo6XOAMMOCTb MOCTOSIHHbIX M€PEeCTAaHOBOK CBeTOJalbHOMEpa H
TEO[0JIHTA.

[lorpewnocty m% U m,, AJA NepBOro M BTOPOTO CNOCOGOB TPHrO-
HOMETPHYECKOTO HHBEJMPOBAHHS BLIYHCJSIOT N0 (GopMyaM:

. m? L* cos? Zm?
m3% =(m% +m? cos® Z) sin? Z +—" L* cos® Z t—
o

2
m .
m gy =(m2 +mj cos® Z) cos® Z +—‘;21L2 sin® Z+m?+
L*sin*Zm?

2
+mu+T,
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rie m;— NOrPelHOCTb H3MepPeHWs] HAKJIOHHOH IJHHbL, My — [Orpeu-
HOCTb OnpeaefieHHs WJIH YCTaHOBKH PasHOCTH BbICOT MPHOOPOB; m;—
MOrPeLLHOCTb H3MEPEeHHsl 3eHMTHOTO PacCTOSIHHA, R — CpeAHHH paauyc
3emsH; my — NOrpeUIHOCTb, BbI3BAHHAsi BePTHKaJbHOK pedpakuHel.

[Tpu npeppacuere TOYHOCTH TPHIOHOMETPUUECKONO HHBENHPOBAHMSA
M YCJOBHHM TMPHMEHEHHSl YKa3aHHbIX MNPHGOPOB M METOAHK MOXHO
MPHHATb CJeAyiollHe 3HauyeHUsl norpewiHoctei; m, +=3 MM; M, = =+
+5”;, m==+1,0, my=4+1 mMm ans BTOporo crnocoG6a) H my =
=+2 MM (a1 nepBoro cnocoba); mg u m,, npu L <120 M He
npesblilaloT =+ 3 MM.

Hamepenue paccTosiHHii MeTaNIHYECKOH PYJIeTKO#H

[lpu oTcyTcTBHH CcBeTomanpbHOMEpa TPHTOHOMETPHUECKOE HWBEJH-
poBaHHe DPEeKOMeHAyeTcsl MPOBOAMTH TOJABKO MPH yrjax HakK/JAGHA CKJO-
HoB 25—30°. Tlpu yraax nakioHa MeHee 25° W NpH HaJHUHH POBHbBIX
CKJIOHOB MOBEPXHOCTH JKeJ1aTeNbHO MPOBOAUTh reOMeTpHYecKOoe HUBEsH-
poBaHue, Aaloliye Gojiee TOUHbie Pe3yJIbTaTbl ONpefe/ieHHsl TMPeBbileHH.

TpHroHoMeTpHUuecKoe HMBEJAMPOBAHHWE MPH CPefHeH MpPOTAKEHHOCTH
npo¢unabHbix JuHHiA 150—170 M ¢ pa3HHUeH BbICOT NpeBbllIEHHH
10 80 M AQJIKHO OGecrneyuTb CPEeJHIOI KBAAPAaTHUECKYIO MOTPELIHOCTb
onpejeieHHs nocaepHero penepa m; << + 10 mm. K3 dpopmyasl

2
mz=i\/m?sin6+1:lz cos 8 +m24m?
cJleayeT, UTO OCHOBHOE BJIHSIHHEe Ha %ennquuy NOrPeIHOCTH MpeBblLie-
HHSl OKa3blBalOT M TOYHOCTH M3MepeHMil: yria — ms; JHHHH — my;
BbICOTbl WHCTPYMEHTA W BH3HPOBAHHA — m,, M.

Jlns nonyyenusi cpeiHelt KBaapaTHYeCKOH MOrpeliHOCTH ofpesede-
HHS nocaenHero penepa m; << 410 MM Heo6x0AuMO:

BePTHKAaJ/IbHble YIVIbl H3MepsiTb CO CpelHel KBaApaTH4eCKOoH ouiu6-
KOH M3MepeHHsl, ONHHM NIDHEMOM He npeBbiLiaOWed 4+ 57;

pPaccTOsiHHA MeXAY pernepaMid NPodUAbHBIX JHHHH H3MepPATb Ha
BeCy CTaJbHOH KOMMapHUPOBAHHOH PYJeTKOH, HMeloLledl MHJ/IJIUMETPOBbIE
JeNeHuss, ¢ 006s3aTe/bHbiM MpPHMEHEHHEM YMNOPOB, MPH MOCTOSAHHOM
HaTsDKeHHU ee auHamoMerpoM (P = 100 H), dukcauueit temnepaTyphl
BO3[lyXa Ha KaxXIOM HHTepBaJje C TOYHOCTBIO N0 |°, 06fi3aTesbHbIM
co6J1l0leHHeM YCJIOBHH W3MepeHHH AJIHH MHTEpPBAJOB, OGECNEUHBaIOLLUX
OTHOCHTEJIbHYIO MorpeiiHocTs kamepenus (1/10 000) = (1/13 000);

BBICOTY HHCTPYMEHTA H3MEpPSATb C TOYHOCTbIO A0 | MM creuuHadbHbiM
XECTKHM OTBECOM, BXOASILUHM B KOMILIEKT TEOAOJNHTA, HIH C MOMOULBIO
pYJIeTKH W CHelHaNbHOro YPOBHS (CM. npua. 3);

BBICOTY CHFHa/Ma MNpPH BH3HPOBAHHM HA penep HJAH XECTKHH OTBec
H3MEpPATb C TOYHOCTHIO A0 | MM.

[lopsitok npoBefeHHS TPUTOHOMETPHUYECKOrO HHUBEJHMPOBAHHA Ha
penepax NPo¢uIbHbIX JUHHI caepylolui (pHc. 24):

Ha onopHoM penepe npoduJabHOH JHHHH HJAH Ha penepe [, pac-
MOJIOXXEHHOM TNepell CKJIOHOM, YCTAHABJHBAIOT TEOMOJHT, KOTOPbIM
BH3HPYIOT Ha CBA3YIOLLHH penep 5, yAaJleHHbill OT TEOAOJHTA HAa AJIHHY
HMeloLllelicsl B pacnopsiKeHUH Ha6uiofaTessi pyJeTKH. Yrosl Hak/AOHa
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Puc. 24. Cxema TPHrOHOMETPHYECKOrO HH-
BCJAHPOBAHHA NO NPOPHUIALHONH JHHHH Ha
1 cKJoHe

Jlyua BU3HDOBaHHS M3MEpPSIOT MPH ABYX MOJIOXKEHHAX TPYObl;

H3MepSAIOT PacCTOSIHHE MO Jiyyy BH3HPOBAHHSI OT OCH BpalLEHHsA
TPyObl TeoA0MHMTa RO LEHTPa CBA3YIOLLEro pernepa 5;

M3MEpSIOT Yrol HAaK/MOHA W PACCTOSHUA MOC/AENOBATENLHO A0 leH-
TPOB BCeX MPOMEXYTOUHbIX penepoB (4, 3, 2);

M3MEPSAIOT BbLICOTY MHCTPYMEHTa, T. €. pacCTOsIHHe OT Bepxa penepa
IO TOPH3OHTA/bHOH OCH BpAllleHHS HHCTPYMEHTa, a NPH HU3MepPeHHH
C NOMOLLbK) CMELHANbHOrO YPOBHSI (cM. puc. 15) — Qo JIHHHM BH3H-
poBaHHs TPyObl NPH YCJIOBHH COBMELIEHHS. HY/IEBbIX AeJeHHH HOHHYCOB
BepTHKanbHOro kpyra ¢ O uam 180° num6a 4 ypoBHeM, BbiBEIEHHbBIM
Ha cepeMHY NPH BePTHKAIbHOM Kpyre;

TEOJOJIUT NEPEHOCAT Ha CBA3YIOWMWA penep 5, MPOBOAAT H3Mepe-
HME yIja Hak/JoHa H AJIMHbl JIHHHH Ha 3aAHHMH (HauyanabHbll) penep I,
a 3aTeM — Ha NepeaHHiH CBA3yoULHH penep 9;

H3MepAIOT NOCJAeA0BATENbHO YIJbl HaKJOHA H PaccTOosiHUA [0
LLeHTPOB BCeX MPOMEXYTOUHbIX PenepoB KaK B CTOPOHY HA4ajbHOro
penepa (B unTepBajne [—5), Tak M B CTOPOHY NepelHero CBA3yOLLEro
periepa (B HHTepBane §—9).

Takum 06pasom, npesblilieHHe MEXAY pellepaMH ONpeaensioT ABaXKAbi
NpPH BH3MPOBaHHWM «BMNepelN» H «Ha3al». Ecan yClOBHS MECTHOCTH He
MO3BOJISIIOT BH3UPOBATh HENOCPENCTBEHHO HAa LEHTPbI penepoB, TO BH-
3HPYIOT Ha CHTHaJIbl, YCTaHOBJeHHble TOYHO Haj UEHTPaMu pPenepos.
B kauecrBe curHaja ynofHee Bcero HCNO/b30BaTh XECTKHH OTBeC
C H3BECTHOH [JIHHOH CTepiKHS.

TpuroHoMeTpuyeckoe HuUBENHPOBaHUWE B MOA3EMHBIX IOPHBIX Bbipa-
6oTKax npH MX BbicoTe 2—2,5 M Lesecoo6pa3sHO NPOBOAMTH NPH yrjax
HaKjaoHA Gonee 15° no mpuBeneHHOW MeroauKe. Yribl U3MEPSIOT Tak
JKe, KaK 4 Ha NMOBEPXHOCTH, a NMPH H3MEPEHHH AJIMH JNIHHHH AJS NOBbI-
IIEHHA TOYHOCTH M GBLICTPOTHl H3MepeHHH PEeKOMEeHAyeTcsi YCTPOHCTBO,
npuBefeHHoe Ha puc. 12,6. JIIHHY NOJABECHBIX XKECTKUX OTBECOB
U3MepsiloT ¢ ToyHOocTbio A0 0,1 MM C NOMOLUBLIO OTCYETHOrO MpHCMO-
cobnenuss (cm. puc. 11, 8). [orpeitHocTb B M3MEPEHHH BBICOTHI MHCT-
pyMeHTa He [JOJXKHA MpesbliiaTh | MM.

[lpeanaraeMast  MeTOAHWKAa  NPOBENeHHS]  TPHFOHOMETPHYECKOro
HUBEJIHPOBaHHS B MOA3eMHbIX FOPHbIX Bbipa6OTKax obecrneyHBaeT NpH
AJHHe npodunbHbIX JUHHE 150—170 M cpeaHIO KBajgpaTHYeCKylo fo-
I'PEHOCTb OnpejiefieHus nocaeaHero penepa m, << =10 mm.
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CxemMbl H3MEpPEHHS M ypaBHHBAaHHE AJAHH NPOQUAbHBIX
JAHHWI MPH HMCNOJIb3OBAHHHK CBETOAAJbHOMEPA

[lpuMeHeHHe CBeTOZa/bHOMEPOB TpPU JIMHEHHbIX H3MEPEHHSX YyBeJiH-
YHBAeT NMPOU3BOJHUTENbHOCTb PaboT W MOBbLILIAET HX TOYHOCTD.

H3MepeHue A/HH HHTepBaaOB NPOBOAST cBeToAalbHoMepom MC/L-1IM
WK aHaJOrMYHbIM eMy no ToyHocTH npubopom. CpenHekBaapaTHYeCcKue
MOrpewiHoCTH U3MepeHHs PaCCTOsIHHSA Ha OJHOH YacToTe, onpedeneHHbe
NO BHYTPeHHeH CXOAHMOCTH B rpueMe, B CpellHeM COCTaBAsIOT | —4 MM,
a B NMoJHom npueme — 1—2 mm.

ATaNloHHPOBAaHKWe 4ACTOT KBAplUeBbiX NeHepPaTopoB CBeTOAAJbHOMe-
poB mpoBoasitr 1—2 pasa B roa. IlpubGopHylo monpasky cBeTOAadbHO-
MepoB CJefyeT OflpefesATh Mepel HAYyajoM H [10c/]e OKOHUAHHUA KaXK-
NoH cepuu HabaoaeHud Ha 6asuce WK H3MEPEHHEM OTPE3KOB BO BCex
koMOuHauusx. IlorpeuiHocTs onpeaesneHdss nonpaBKy HE Q0JKHa fipe-
BblLIATb MOJOBHHbI CpeiHed KBaJpaTHYeCKOH MOTPewHOCTH M3MepeHHs
paccrosiHufl. [lpu wu3mepeHuu paccTosiHUH (QUKCHPYIOT Temnepartypy
Bo3ayxa ¢ TouHocTbio 10 1°C W aTmocdepHoe AaBieHue C OrpelHOCTbio
He 6onee 400 [Ta (3—4 mm pr. c1.). [aBieHue onpenedsior ¢ NOMOLULbIO
NepeHOCHbIX 6apoMeTpPOB-aHEPOH/I0B WJIH MO JaHHbBIM MeTeoCTaHLLHMH
C y4YeTOM pPa3HOCTH BbICOTHbIX OTMETOK y4yacTKa paboTbl M MeTeocTaH-
uud. B conHeuyHyio norogy npudemonepenaTtuuk A0JkKeH ObiTb 3aliHLLeH
30HTOM.

YuuTbiBas, UYTO pacCTOSAHHE Mex1y penepamu npu HabJdIOAEHHH
H3MepAI0T MHOTOKPaTHO, B JaJjibHeHIlIeM HCMOAb3YIOT TOJNbKO MX H3Me-
HeHusl. [loBTopHble namepeHus uenecoobpasHo nposoauth Ha 1l uac-
TOTe, TaK KaK NPH 3TOM OTCYHTHIBAIOT TOJNbKO AOJH METpa H3Mepsie-
Moro pacctosiiusi. [1pH H3MepeHHsIX peKOMeHAYeTCsl HCIONb30BaTh XKeCT-
KHe OTBechl CO ChelnuanbHOH CbeMHOH HacalKoH sl yCTaHOBKH OTpa-
XKaTteqass (CM. pHC. 23), YTO cokpaluaer NpOAOJAKHTENLHOCTh H3MePEeHHH
ONHOrO pacCTofiHUsl HAa 2—3 MUH. M3MepeHHs pacCTOsiHHH MeXAy pe-
rnepaMH B CEKIHSX BLINOJHSIOT MO OAHOH U3 ABYX cxeMm (puc. 25, a, 0),
o6ecneyHBaioWHX HaleXHbIH KOHTPOJIb H3MEPEHHH W AaloHX BO3MOX-
HOCTb HCKJIIOUEHHMsI CHCTeMaTHuecKuX mnorpelnHocred. Hanuune u3bbi-
TOYHbIX M3MEPeHHH NpH HaOMIOAEHHSIX NO 3THM cXemaMm TpebyeT ypas-
HHBAHHS, KOTOpPOe MOXeT ObiTb NpoBefeHO ABYMs cnocobami:

a) € y4yeTOM TOJIbKO CJAYYaHHbIX MOrpeLiHoCTell H3MepeHHil;

6) c onpepeneHHeM M HCKJIOUEHHEM CHCTEMATHUYECKHX MOFpeuHoc-
Tei.

BbiGop cnoco6a 3aBHCHT OT COOTHOLUEHHS BeJHUHH CJAy4a#HbIX M
CHCTEMATHUYEeCKUX norpeuwrHocTed. [1as nepBolt cxeMbl BbIYMCAAIOT O —
KO3 ULHEHT, 3aBHCALLUA OT YHCJa MHTEPBAJIOB B CEKILHH,
Vati
8 = l,5m D—\%tl—-‘— y

Fle 7N — YHCIO HHTEPBAJOB B CEKUHMH; m,— CJyyaidHas mnorpeuw-
HOCTb H3MepeHHs1 paccToAHusa (a4 cBetogaabiomepa MCIH-IM
mp=1,5 MMm).
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Spe12 /
Ines, 1

Puc. 25. Cxema uamep H ypa BJHH NPOGHUABHBIX AHHHA NPH HCNONL3OBAHHH
cBeTOAANbHOMEpA

[TocsienoBarenbHbiM CyMMHPOBAHHEM FOPH3OHTAJBHBIX JJHH OTAE/b-
HbIX HM3MEpeHHbIX WHTEePBa/NOB HAXOAAT AJAMHY ceKuuu L’, a 3arem
CHCTEMATHUYECKYIO NOTPelIHOCTb

rae S — H3MepeHHOe DACCTOSHHEe MeXIy KpPalHHWHMH perepamy CeKuHH.
[Tpu | 6« | > © ypaBHeHHble 3HaYeHHs PaCCTOSAHUH OT MepBOro penepa
CEKHHH 10 BCE€X OCTaJibHbIX penepoB L, BLIYHCAAIOT MO (popMyJe
=L =
bi=Lit =4
rae L{ — paccrosinue, NOJy4eHHOE CyMMHPOBAHUEM M3MEPEHHBIX MHTEp-
BaJOB A0 ofnpeAesieMOfi TOYKH.

Tpu |8« <6
=L+ =L
Ias sBropoii cxembl Li=tit nt1
9=mD-\é'(’_T_'§;;
5, = s|\<..+‘,%2- Swrint _ 'g’(SI';:SM”") |
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rae S.,(n+.)—u3mepeuﬂaﬂ AJHHAa CeKUHH B MNpPAMOM HalpasJ/i€HHH,

S(a4+1), 1— TO Xe B o6paTHOM HanpasieHud; Si,, — H3MepeHHOe pac-
CTOsIHHE OT MEepPBOro penepa A0 CJAEAYIOUIMX B NPAMOM HanpaBJieHHH,;
S(it+ 1)« — TO Xe B 06paTHOM HaMpaBJeHHH.

Ecau o6o3Hauuth

Z S i+Sw+1.0)

Sl.gn¢|)+2sgn;tl). L= 17 (e, =L (n+1)

n—1
TO

K=L’l/. (n+l)_L1. (n41)-
YpaBHeHHoe 3HaueHHe MJIMHB ceKuuH npu |8« > © BhudcasoT no
dopmyae
Li, w4+ =LY (a4 1y+ 8
npu |8, <©

ALY (npy+(n—1) Lf,(n+|)
Ly (= 3

YpaBHeHHbIe 3HaUEHHsI PACCTOSHUE OT N1€PBOTO penepa 10 CNedyIolHX
B o6oux cayyasx npH |8«/> O u |8« <<© Bbluucasior no c¢opmy.e

S+ L (n+y— S+
2

Ly =

ITepBasi cxema TpebyeT HacTbiX MePeCTAHOBOK WHHCTPYMEHTA, HYTO
yBeJHUHBAET BEepPOSITHOCTb H3MeHeHHs nonpaBku npubopa. Bosee Ha-
JleXXKHOH sIBJISIeTCS1 BTOpas cxema.

NPUITOXEHHUE 7

METOAHKA HABJIONEHHUA 3A CABH)XKEHHEM TOJILLH NOPOL
HA CTAHUMHSAX FN1YBHHHLIX PENEPOB

OO6ue nonoXxenusn

CraHuus r1yGHHHBIX PeNnepoB MOXKET BKJIIOUATb OJHY UJIH HECKOJIbKO
CKBaXXHH, NPOGYpPeHHbIX C MOBEPXHOCTH HJIH H3 TOPHBIX BbIpaGoOTOK,
B KOTODBIX 3aJ10XeHbl [MY6HHHbie penepbl. 3aKManKy CTaHUHH ¥ HabJIo-
JleHHs1 Ha HHX NPOBOAAT Ha OCHOBAHHH NMPOEKTa, YTBEPXKAEHHOro rjas-
HbIM HHXKeHepoM NpeAnpHATHA. TIpoekT Ha 3aknanky cTaHUH#H TrayOHH-
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HbIX pefepoB [OJKEH COCTOATh H3 rpadHueckoil YacTH M NOSICHHTEJb-
Ho#f 3anucku. ['padHueckass yacTb nNpoekTa BKIIOYAET:

COBMELIEHHbIA M/aH TrOpHbIX paGoT H HaGAOAATENLHOH CTaHUMH
Ha I0BEPXHOCTH HJIH B FOPHBIX BLIPAGOTKAX C MPOEKTHBIM MOJOXKEHHEM
CKBAaXXMH H HX «NpHBsi3Kamu» (macwrabsl 1:1000, 1:500);

reoNIOrHyecKHe Paspesnbi C MPOEKTHHIM MONOXKEHHEM CKBaXKHH U MecT
3aK/aaigKu raybuHHbIXx penepoB (MacwTtabel 1:500, 1:200);

pabouHe uepTexXH BLIODAHHOrO THMa penepa H PErHCTPHPYIOLLEro
yCTpOHCTBA;

Ta6aHLy 06beMOB paboT H Pacxona MATepHasioB.

B nosicHuTeNbHOH 3anucKe yKa3blBalOT: LeIH H 38241 HabaI0LeH H;
KPaTKylO FODHOTEXHHYECKYI0 XapaKTEePHCTHKY ydyacTka HabJiofeHHsi Ha
MOMEHT 3aKJajiKH CTaHUHH; OGOCHOBaHWe MeCT 3aK/JafKH CTaHUHH,
pa6oYHX H KOHTPOJIbHBIX PenepoB, OPHEHTHPOBAHHS CKBAXKHH; 060CHOBA-
HHe H OMHMCaHHe BbIGpAHHOrO THNA pabouyero H KOHTPOJbLHOrO perne-
pOB, PErHcCTPHPYIOLLEro yCTPOHCTBA, THna CBA3H, crnocofa 3aKnalKH
pernepoB, HeoOXOAHMOrO BCIIOMOTaTe/ibHOro 06OPYAOBaHHs, 4acTOTy H
nepuoa HabsiOAeHHH.

BbiGop MecT 3aKjgafKH CTaHUHH, THNA paGouHx
H KOHTPOJABLHBIX penepos u 06opynoBaHun

Mecra 3aknafku cTaHUHH OnpefedsiioT B COOTBETCTBHH C 3ajauyeH
HabuoaeHul, ¢ y4eToM nosyyeHuss HeoOXoAWMO#H HHPOPMALHH B KpaT-
yaliluie cpokd. B npoekTax KOMMJIEKCHbIX Ha6/104aTe/bHbIX CTAHUHH
CKBaX{HHbl [AOJKHBbl pacnojaraTbCs B XapaKTepHbIX MeCTax MYJbAbl
(o6aacTH) cABHXKEHHSA, KaK NMPaBH/IO, B OJHOM CeYeHHH ¢ NPOPHIbHBIMH
JIHHHSAMH, 3aK/JaJblBA€MbIMH HA 3€MHOH MOBEPXHOCTH W B FOPHLIX Bhipa-
6oTkax.

IIpu HeOo6XOAHMOCTH MHOCTAHOBKH HabJlOAeHHH Ha 3HaYHTeJbHOH
ray6ute GypAT CKBaXKMHBI ¢ Pa3HbIX FOPH3OHTOB, C OPHEHTHPOBaHHEM
HX BBepX M BHH3. UHCJIO CKBaXKHH onpenensieTcsi HeoOXOAHMOH JeTa-
JM3auHei JaHHbIX HabaloAeHusi, pa3Hoo6pa3ueM NposBJeHHI npouecca
CABMXKEHHS U Ap.

[Ipu onpenenennn uucia paboyMX penepoB W MeCT HX 3aKAAAKH
CJIelYeT YYHTbIBAThb CTPYKTYPYy NMOPOA, Pa3BHTHE rOPHBIX paGoT, BeposT-
Hylo cxemy cABuxeHus. Hanbonee ynanenHble OT YCTbfl CKBaXHHBI
penepbl pacnoJaralor B 3a6oe uau B 1,0—1,5 M oT Hero, caeayomne —
B HauboJlee XapaKTepHbIX MOPOAHBIX CJ0fAX, cjaarailouiux maccus. B on-
HOPOJHOM MacCHBe penepbl le1ecoo6pasHo pacnojarath Ha paBHbIX
untepBanax. [1pu npoekrnposanuu Hab/ofeHHi 3a AedOpPMUPOBAHHEM
3aKJaZloYHOr0 MaccHBa MO MeHblUel Mepe [BA penepa AOJIKHH pacno-
JaraThCsli B OKDYXaIOWIKX Mopoaax (Bbllle H HHXe), a OCTajbHble —
B 3aKjalodHOM MaccuBe. B cnapeHHbIX CKBa)XHHax penepbl MOryT
pacnonaratbCf B «llIaXMaTHOM» TNOpsiilke (penep B OAHOH CKBaXH-
He N0 LeHTPy HHTepBa/ja MexAy penepamu B Apyroi). [Ipu 3aknanxe
penepoB BO BCTPeYHbIX CKBa)XHHAX MepBbie pernepbl N0JXKHbI pacnofa-
rarbCcsi MPHMEPHO Ha OLHOM ypOBHe; OJHXKaMliHe )Xe K YCTblO CKBaXH-
Hbl CJleJlyeT pacrofiaraTh 3a 30HOH BausHuS BHpadoTkH. Eciu pasmepni
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yKa3aHHOH 30Hbl He yCTAHOBJIEHbl, TO PACCTOIHHE OT YCTbfl CKBAMHHbI
o 6amxaiiero penepa A0MKHO 6bITh He MeHee 3a, rie @ — MNOJOBHHA
Han6osbllero nonepeyHoro paamepa BhIpaGOTKH.

B exkBakHHax, npoOypeHHbIX C 3eMHOH TNOBePXHOCTH, OJmxKalilune
K YCTbIO penephi ¢ MeXaHHYeCKOH CBSI3bi0 PacrofaraioT HHXKe rpaHHLbl
BHIBETPE/ibIX KOpDeHHbiX nopod Ha 5—10 M. HaumeHbwu#i uHTepBan
MeXAY IMyGHHHbIMH penepaMH NMPHHHMAaT paBHbiM 1,5—2 M.

KonTposbHble penephl 3aknaabiBaloT B MoyBe BbIPa6OTKM BOJHM3H
yctbsi (0,5—1 M) npH HHCXOASIIMX CKBaX{HHAax, a MpPH BOCXOASLUHX
CKBa)XHHAaX — Ha BEPTHKaJH NMOJ YCTbeM (PerHcTpHpYIOULHM YCTPOHCT-
BOM, 3aKpelnJeHHbIM B KpoBJje). [1pH Hak/NOHHOH BOCXOAsiLLEH CKBaXXHHe
Ha NPOAOJIKEHHH ee OCH 3aK/J1aLblBAIOT LOMOMHHTENbHbIH KOHTPOJbHbIH
penep. :
Bui6op THna pabouero penepa onpenefsiercst ri1yOHHOH H OPHEHTH-
poBaHHEM CKBa)KHHbBI, MECTOM 3akKpemJeHHs, CTPYKTYPOH H MexaHuue-
CKHMH cBoMHcTBaMu nopoi. CBA3b penepa ¢ perHcTPUPYIOULHM YCTPOHCT-
BOM MOXeT ObiTb MeXaHHYecKoi M HeMexaHHYeckoH. Hemexanuueckue
CBSI3H NpelycMaTpHBalOT NpHMeHeHHe NPHOOPOB, (PHKCHPYIOIHX NOJO-
»’KeHHe penepoB B ckBakuHe. Ilpn nepHoauueckom nepemeileHHH 3THX
npu6opoB MO CKBaXHHe MO CHrHajay npubopa Ha perucrpupyoulee
YCTPOHCTBO 3aMepSAIOT PacCTOSIHHSE OT YCTbAl CKBaXXHHbl A0 penepa.

MexaHnueckHe CBSI3H MOTYT ObiTb FHOKHMH, XKECTKHMH H KOMOGHHH-
poBaHHbIMH. B KauecTBe ru6KOil CBSI3H HCMOJNDB3YIOT aHTHKOPPO3HHHYIO
CTaJIbHYIO WM THTAHOBYIO NMpoBoaoKy auamerpom 0,5—2.5 mm. JKect-
KHe CBSI3H MpeACTaBJsOT co60H cTaB LUTAHT H3 TPYO JierkHX crnaaBoB
HAH NMPYTKOBO# cTatH AHaMmeTpoM 8—12 MM M AJHHOH KaX<AOH LUTAHIH
1,0—~1,5 M, coeauHeHHbIX MOC/AenOBaTeNbHO Pe3bOOBbIM COEAHHEHHEM.
KoM6rHHPOBaHHYIO CBSI3b NPHMEHSIIOT NMPH BOCXOASLLHX CKBaXXHHax c
TPpy6uaTbhiMH PErHCTPHPYOILHMH ycTpokictBaMH. OHa npejacrasasierT Co-
60l coueraHue TrHOKOH CBA3H C HECKOJbKHMH 3J/1eMEHTaMH »KECTKOH,
BHINOJIHAIOWHUMH YHKLHIO HATAXKHOIO YCTpPOHCTBaA.

Tunbi penepoB H PErHCTPHPYIOUWHX YCTPOHCTB, CNOCOGLI HX
3aKpenJeHus

Fay6unubie penepbl. B nopopax cpeiHeil npoyHOCTH H yCTOHYMBOCTH MPH-
MEHSIIOT penepbl, NpHBeJeHHEIE HA PHC. 26, KOTOPble MOXKHO 3aKNaabiBaTh
KakK C 3eMHOH NOBEPXHOCTH, TAK H H3 TOPHbIX BbipaboOTOK.

Penepsbl, nokasaHuble Ha pHc. 26, @, M3rOTOBJASIOT H3 CYXOro MJaOT-
Horo nepesa, 6eTosa, meramia. JlanHa kopnyca 3 nepeBsiHHOro penepa
0,5—1 ™, meraaauueckoro 0,3—0,6 M, aHaMeTp HHXHero Topua Ha
10—15 MM MeHblue JHaMeTpa CKBaXXHHbI, a AMaMeTP BepXHero ropua
cocrasasier 0,6 nnamerpa HuxHero. [lo ocu penepa nesnaioT CKBO3HOe
OTBEpPCTHE C LEHTPaNbHOH BTYJKO#H 7/ H3 meTamia. Bryaky ¢ukcupyor
ABYMSl raiKaMu & c 3aKkperyieHHeM HUXKHell raiikoii pe3aMHOBO# wWAii6bi
2 aunamerpom Ha 10—15 MM GojbluHM aHaMeTpa CKBaXKHHbl. Penepbl
NPHMEHSIOT TOJbKO B HHCXOASLIMX CKBaXXHHaX.

Penep noa coGcTBeHHbIM BECOM HJIH C MOMOLUbIO CTAHKa A0CHLIAETCS
[0 MecTa 3aKpersieHHs1 B cCKBaXkHHe. B nocsenHem cayuae cBsi3b penepa
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Puc. 26. Tunol rayGHHHBIX penepos Aas NOPOA CPeAHEl NPOYHOCTH M YCTOHYHBOCTH

Pue. 27. 3cknz-mabaon penepa (B mMM):
a—d=75—90, t=15—20; 6—d=60—75 t=10—15 6—d=55—60, {=10

¢ 6ypoBhHIMH lITaHraMu obecriedyHBaEeTCst ClellHaldbHbiM AOCBIIbHHKOM 6,
CKpelJiseMbiM C penepoM TOHKOM MSArKo#l npoBojokod. IlpocTpaHcTBo
MEXAY KopnycoM penepa M CTEHKOH CKBaXXMHH 3achiNaloT MejKHM
mebHeM H3 Kpenkux nopop 4 ¢ TakHM pacuerom, YTobbl BbicoTa cTogaba
3aCHINKH He NpesHlliajga BHCOTY Kopityca penepa. [Ipu nonaue 6ypoBbix
TPYO BBepx uie6eHb PACKIHHHBaeT KOPNyc, NpOBOJMOKA KpenJieHHs 06-
pPHIBAE€TCSt M AOCBUILHHK H3BJeKaercsl u3 ckeaxuH. [IpoBosnoku cesasu /

82



HHXXHHMX penepoB NPONYyCKAIOT Yepe3 LEHTPaJbHYIO BTYJKY WJIH 3aBOAAT
BHYTPb KOpnyca yepe3 ero npojoJbHbli pa3pes.

Penep, npuseneHHbilt Ha pHC. 26, 6, NPHMEHSIOT AJS1 HHCXOASLLHX
M BOCXOASINMX CKBaXHH. Penep 3 H3roToBASIOT M3 JIMCTOBOH CTaju
tonmuHoil {=10—20 MM no 3cku3y-wabaoHy (puc. 27). B penepe
NpOCBEpPJHBAIOT TPH OoTBepcTHA 2 (cM. puc. 26, 6). B aByx kpaituux
OTBEPCTHAX 3aKpeNsioT NPOBOJOKY CBfi3H 4 u rpy3 [ maccoit 8—10 kr,
B LEHTPAJIbHOM — METJIO AJs1 MPOMYycKa MPOBOJOK CBA3H HHXHHX pere-
pos. I1pH 3aknaiKe perniepa B HHCXOASILLYIO CKBAaXXHHY uepe3 OTBepPCTHe,
B KOTOpPOM KpENsAT rpy3, NPONyCKalOT BCIOMOraTe/bHYIO MATKYIO TOHKYIO
NPOBOJIOKY, C MOMOLIbIO KOTOPOH IPy3 H NMPOBOJIOKY CBSI3H 3aKpensior
NpUMEpPHO Ha BepTHKaJbHOH JuHHH. [lox cobcTBeHHbIM BecoM penep
ONyCKaeTcsh A0 MecTa 3aKpenJieHHsl, PbIBKOM CBS3H OGpbIBAIOT BCNOMO-
raTeJbHYIO MPOBOJIOKY, H I'Dy3 pa3BopadHBaeT KOpHyc penepa, NPOUYHO
packauHHBas ero B ckBaxkuHe. [Ipu ucnonb3oBaHuu 3TOro THNa penepa
B BOCXOAsIlEH CKBAaX{HHE NAOCBIIKY BBIMOJHSAIOT AOCHIJIOUHBIMH IUTAHra-
MH C BHJbUYATHIM JOCHIIBHHKOM, B L@n@bl BEPTHKA/AbHbIX CTOEK KOTOPO-
ro 3ak/JafblBAlOT MPOBOJOYHYI0O OCb C [IBYMSl KOJbLAMH Ha KOHLAX,
NPOAETYIO uepe3 LEeHTpajbHOe OTBepCTHe Kopnyca penepa. ['py3 cHu-
maioT. OTBepcTHe Ke, B KOTOPOM KPeNnHTCS MPOBOJNOKA CBSA3H, AOJAMKHO
pacnojaratbCsl Bbille OCH. Penep yaepXKHBAlOT Ha MecTe YCTaHOBKH
JNOCBIIbHHKOM, HATAXKEHHeM [pPOBOJOKH CBSI3H pPa3BOpPAauHBAOT €ro
BOKPYT UEHTPaJbHOH OCH, HaleXHO pacKJIMHHBAsi B CKBa)XHHe, MocJje
yero H3BJIEKAIOT JOCHLIOYHbIE IITAHFH C AOCHIJIbHHKOM.

Penep (pa3pa6orka BHHMMH, cm. puc. 26, 8) coctour u3 tpy6ua-
TOro Kopmyca /, B 60OKOBbIX OTBEPCTHSIX KOTOPOrO Ha OCSIX KpensT YeThl-
pe skops 6 c «cepbramu». «CepbrH» sikopeH TAraMM 5 CKpemasior
C KOJbUOM 4, K KOTOPOMY NpPHCOERHHSIIOT MPOBOJOKY cBsidn 2. Pasmep
SIKOpeil H JiHaMeTp KOpIyca 3aBHCAT OT AMAMeTpa CKBa)XKHHHI H3 pacue-
Ta, YTOGBI yros salenJieHHs] CO CTEHKaMH CKBaXKHHbl Gbll B npepesax
30—50°, a «cepbru» sikOped He MO3BOJISIM MPOBOPAYHBATLCA HUM Ha
ocsix GoJbwie uem Ha 70°. [lasi paBHOMEPHOro pa3MelleHHsi B Kopryce
NPOBOJIOK CBSI3H HHXKHHX pelnepoB CAYXHT 3yGuaTtas Kpbilika 3.

Penep, npuseneHHblil Ha puc. 26, 2, NPUMEHSIOT KaK C XeCTKOH, Tak
¥ FHOKOH CBSI3bIO, C PY4YHOH HJIM MeXaHHUYECKOH NOCHUIKOH B Pa3jiHyHO
OpPHEHTHPOBAHHBIX CKBa)kHHax. Kopmyc 2 H3roroBasiior M3 oTpe3ka
TPY6hl aauHol 30—60 cM, mjockHe NPYKHHB | — W3 NPYXKHHHOM CTadH
M KpensiT BHHTaMH WJIM TOYeYHOH cBapKo# AByMs-TpeMs sipycamu. Hux-
HHE APYCHI IPYXKHH KPensT CO cMelleHHeM Ha 45°. Yroa otruba npyxuH
nosxkeH Obith B nmpefenax 30—50°, HCXOAS H3 yero onpenesioT AMa-
MeTp Kopilyca, 00ecneuHBaIOLIHH HOCTATOYHYIO MKECTKOCTb MPYXKHH.
[Ipu 3aknagke penepa c >KeCTKOH CBsi3bl0 B HHCXOASILULYIO CKBaXKHHY
BO H306€XaHHe ero NMpocKa/jb3blBaHHsi NOJ THAMKECTbIO LITAHT CBA3H /M
noj [e#CTBHEM B3PbIBOB HHXXHHH SIpDYC NPYXKHH Kpenmsit CBOGOAHBLIMH
KOHIIaMH MPOTHB HamnpaBjeHdsi KOCbIKH 3. Ha KOoHUBI 3THX NpyXHH
HajeBaloT Hacaiky (OTpe3oK TPy6bl C CerMEHTHbIM [HHILEM) C MpYXKHHa-
MH, 3aKpeleHHbIMH No xoay Aocbuiku 4. [Tocne nocbliku penepa ao
MecTa 3aKpellleHHsi HacaAKy cOHBAIOT AOCBHIIOYHBIMH IUTAHFAMM, H pe-
nep HaleXHO 3aKpenysieTcs B cKBaxcuHe. [IpH ucnonb3oBaHuM FHGKO#
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Puc. 28. Tunnl ray6uuunix penepos ¢ 6oablioH RAOWAABIO 3AUCAAECHHA ANR YCTOHYHBBIX
MaCCHBHBIX NOPOA,

CBSI3H JOCBUVIKY pernepa NpoBOASIT JOCBHIIOYHBIMH LITAHFAMH C AOCHUIb-
HHKOM, HMEIOLIHM C penepoM pas3beMHOoe COeJHHeHHe (BbICTyn-nas),
He MO3BOJIAIOLLEE peflepy MPOBOPAUHBATHCS MPH AOCHUIKE.

B njoTHeIX nmopolax HCMoAb3yloT penepbi ¢ 6Gojibuied nJowanbio
CUENVIEHHS] CO CTEHKOH CKBaXXHHbI, NpuBefeHHble Ha puc. 28. Penep,
noka3aHHblt Ha pHC. 28, a, nNpuMeHST NpH JIO60M THME CBA3H H
OpMEHTHPOBAHHH CKBAXKHHbI (C MCMOJIb30BaHHEM AOCBHWIOYHBIX IITAHT).
Penep COCTOHT H3 KPYIJOro HJAH MJIOCKOro Kopryca / ¢ CeKUHOHHbIMH
WIH' CIJIOLIHBIMK TUVIACTHHAMH 2, OQHY M3 KOTOPLIX KpPenAT TAyX0o K
KOpHycy, a APYryio MPHXKHMAIOT NPYXHHaMH 3, pa3MelleHHbIMH B CTa-
kaHax 4. [Ipu 3aknanke penepa npyKHHbl B CXKATOM COCTOSIHHH yAep-
JKUBAIOT KOHYCHBIMH IUNJVIHHTAMH, KOTOpbie COELHHEeHbl CO BCMOMOra-
TenbHbIM TpocHkoM. [IpH pocblike penepa xo MecTa 3aKpenvieHHs
IIVIMHTH BbIAEPrHBAIOT TPOCHKOM, OCBOOOXJAAasi MPYXXHHBI, KOTOpble
HafleXXHO 3aKPeNJsiioT penep Ha CTeHKax CKBaxuH. [IpoBonoku cBsA3u
HUXKHHX PenepoB MPOMYCKaIOT BHYTPH Kopmyca.

Penep (cM. puc. 28, 6) NpUMEHSIIOT ¢ XKeCTKOH CBA3bl0 NpH Ja1060M
OPHEHTHPOBAHHH CKBaXHH HeGosbuiof mnuubl (10—15 M). Hucao pe-
nepoB OrpaHHYHBAETCS BO3MOXHOCTBI0 pa3MElUIeHHA LITaHr CBA3M
BHYTPH CKBaXXHHbI JaHHoro auamerpa. K xopnycy 3 Kpenat 3y6uatyio
naactudy /. Tlo ueHTpy Kopnyca kpensit 6OAT ¢ uepBAUHOH pe3bboil 2,
HaxoAsILKHCA B 3allefVieHHH C 3yG4aTbiM 3aUenoM &5, 3aKpeneHHbIM
Ha ocH 4. BoaT pe3ab60BbIM COeAHHEHHEM CKPENVISIIOT CO LUTAHIAMH CBSI3H.
Jocblnalor penep A0 MecTa 3aKpelleHHs WITAHTaMH CBA3H, KOTOpbie
JOTNOJHHTENbHO CKPemJsloT WTHPTAaMH B MecTax pe3bGOBOro CoefHHe-
Hust. Ha MecTe 3akpenJienus 3auen pa3BopayMBaiOT BpallleHHeM LUTAHT

84



A0 pacnopa B CTeHKy cKBaxXuHbi. IIpu 3aknajgke penepa B Bocxons-
IWHX CKBaxKHHaX 3auen nepectasnsiioT. Penmepbl HCnonb3ylOT HEOAHO-
kpaTHo. [Ipu 3aknanke BO3MOXHO pacK/iHHHBaHHe perepa He no AMa-
MeTPY CKBAXKHHBI, 1103TOMY HeOOXONHMO HECKOJIbKO pa3 PLIBKOM repe-
MECTHTb penep, MPOAOJKas BpallaTh LUTAHTH.

Penep, nokasaHHblt HA pHc. 28, 8, OTHOCHTCH K LIAPHHPHbIM pene-
pam. B kauectBe Kopmyca 4 HCNOJb3YyIOT OTPe30K TPyObl HAM Kopnyc
M3rOTOBJAAIOT M3 JIHCTOBOH CTaJH C 3aKpyrjeHHeM ONOpPHOH MJIOCKOCTH
Mo paguycy ckBaxcvHsl. ‘B crofikax / kopnyca pa3meuleH CBOGOAHO
Bpawaouuiacs 6ot 3, Ha KoTopblH HaBHHYeHa Mmydra 2. K mydre
M HHXHe# cTofKe LIapHHPHO MpHCOeJHHEHbl pbluard 5, coedHHEHHble
MeXAy co0o# Takxke LWapHHpHO. BoaT pe3ab6oBbLIM coelHHEHHEM CKpel-
JAIOT CO IUTAHraMH XecTKoH cBsaA3u. Ha Mecrte 3akpensieHus penepa
NIPOM3BOAAT BpalleHue wTaHr. Mydra; HaBHHUHBasicb Ha 604T, pa3iABH-
raer pblyard A0 ynopa B CTeHKY cKBaxXuHbl. Heof6xoaumo Heckonbko
pa3 cpoiBarh c/1ab0 3akpeiVieHHb penep, 4yto6bl OH 3aKpenuiacsa B
AHaMeTPaJbHOH [JIOCKOCTH CKBaXXHHbl. [loBTOpHOe Hcnmosnb3oBaHue
penepa BO3MOXHO NPH AONONMHHTEJbHOM COEIHHEHHH LITAHT IITHPTAMH
MPH HX HapaulHBaHHH. MOXKHO HCNOJBL30BaTh pernep 1 ¢ rHOKON CBA3BIO.
B 3tom cayyae gocbuialoT penepbl 10 MeCTa H 3aKpeluIsiiOT HX LUTaHra-
MH, KOTOpbIE€ 3aTeM H3BJIEKAIOT U3 CKBaXXHHbI, Cpe3asi UX B MecTe, ocnab-
JIEHHOM CKBO3HBIMH OTBEPCTHAMH B HHXKHEH 4acTH NepBOH WITAHIH C
penepom, NpH NOMBLITKE AajbHeHLlero 3aKpyyHMBaHHs LUITAHT.

Penep, nokasanubiit Ha puc. 28, e, [9] npumeHsiOT ¢ MO6GLIM THIIOM
CBfI34, NpU J1060Hd OpPHEHTHPOBKE CKBaXHH HebGouabwioh (15—20 M)
ray6uHbl. Penep COCTOHT H3 MeTasJiHuecKOro 1oJioro KOHycoo6pasHoro
Kopnyca / ¥ Hajgpe3daHHOH 3-—4 nponuiaMH AepeBAHHOH BTYJAKH 2.
Penep pnocbuialor 10 MecTa 3akpelVieHHs € MOMOLLBIO AOCBIOYHBIX
IITAHT, MOCJIe Yero yiapaMH AOCBUIbHHKA PACKJIUHHBAIOT ero.

B ckBaxuHax, npobypeHHbIx B cJjabblXx MOpoAax, pekoMmeHayercs
IPHMEHATb FepKOHOBbie pelnephl, NpeAcTaBiadiolHe coB0H MeTaJIHuec-
KHe KoJblla LWHPHHOH 2—5 cM, CBOGOAHO 3aKpelJieHHble HA BHELIHeH
NOBEPXHOCTH KepaMHMYEeCKHX HJIH MJIacCTHKOBBIX O6GCaaHblXx Tpy6 (Tpyb,
H3TOTOBJIEHHBIX H3 HEMarHWTOAKTHBHOTO Marepuasa) B ClelHaJbHbIX
naszax wupuHod 0,5—1 M. MecTonosoxkeHHe 3THX KOJell-penepos B
CKBa’KHHe OMNpeleqsiioT ¢ NOMOLLbIO CeUHaTbHOro npubéopa — MarHuT-
HOTO TePMETHYHOr0 KOHT2KTa (repKoHa), ONYCKaeMOro B CKBaXHHY
Ha MepHOH JeHTe, AnuHOoMepe [LA-2 n1u6o Ha MepHbX witaHrax. B mo-
MEHT NpPOXOXJAEHHA TrepKOHAa CKBO3b MeTaJIHYeCKOe KOJblLo-penep
NPOHCXOAAT 3aMblKaHHe H pPa3MblKaHHe MAarHHUTHOTO 3JIEKTPHYECKOro
KOHTaKTa, (pUKCHpYyeMble crnienHanbHoil annaparypoi [11].

B ycaoBHsix cna6blXx BMeLAIOILHX NOPOA, Koria AJsi MoajepKaHus
CTE€HOK CKBa)XXHH Heo6XOAHMO NpHMeHeHHe o6canHbix TPYO HaH TpebyeT-
¢l cBOGOAHBIA AOCTYN B CKBAaXXHHY, [PHMEHSIOT pPafAHOAKTHBHbIE
penepnl [12]. X 06bluHO 3aK/iaAbiBAIOT B CKBa)KHHbI, po6ypHBaeMble
¢ 3eMHO#M noBepXHocTH. OHH NpPEACTABJAAIOT COO0H TOYEUHBIH HCTOYHHK
raMma-u3Jjy4yeHHs, BBIMOJHEHHbIA B BHIAe OpoHeCOHHOH NYyJibKH, 3a-
CTpPeJIeHHOH B CTEHKY CKBaXXHHB (3a o6caaky) Ha 50—100 mm c¢ no-
MOLLbIO ClELHaJbHOro nepdopartopa U mopoxoBoro 3apsaa. [Tonoxenue
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Puc. 29. THnbi PErHCTPHPYIOLLHX YCTPORCTE PAMHOrO THMA AR CKBAXHH:
Q — HHCXOASIULHX; 6 — rOPHU3OHTAJIbHBIX; 8 — BOCXOASRIIHX

penepa onpelejsioT ¢ NOMOLIbIO paaHorpaduyeckoro npu6opa, KOTO-
pbifi ONMyCKAloT B CKBaXXHHY Ha MepHO#H MpoBoJioke AauHoMepa. Panwuo-
rpag — 3T0 aBTOMaTHYecKas ¢orokamepa, CHaGXKeHHasi JIOMHHOpoOpa-
MH, KOTOpble MpH NOMafaHHH HAa HHX TaMMa-H3JydyeHHs CHOCOGHBI
3acBeyHBaTb (QOTOMJIEHKY.

Peructpupyomue ycrpoiictea. He3aBHCHMO OT KoHCTpyKuuu pe-
THCTPHpYIOLLl€E YCTPOHCTBO AOJIXKHO COCTOATb H3 MOHTAXXHOH paMhl,
HaTSIKHOTO YCTPOMCTBA, AATYHKOB CMELUEHHS W HM3MEPHTEJbHbIX MpPH-
6opoB. Peructpupyionie ycTpofictBa ¢ ru6Koil CBSI3bI0 NOAPA3AENSIOT
Ha: paMHoO-6GJiouHble; 6apa6aHHbie ((PPHKUHOHHBIE); DBIYaXHbIE, Mpy-
XKHHHBle. [Ins KecTKOH H KOMGHHHDOBAHHOH CBsI3eH perucTpUpylollHe
yCTPOHCTBA MOTYT ObITb OTKPBITOIO H CKPbLITOro (Tpy6uaToro) THIIOB.

Jna craHuM#, pacnosioKeHHbIX Ha NMOBEPXHOCTH HJH B JOCTATOYHO
UWHPOKHX BHIPAa6OTKax, B MaJONOCEIlaeMbiX MeCTaX, NPH BO3MOXHOCTH
HafieXKHOH H3O0JSILHH YacCTH BHIPAGOTKH NpEANOYTHTeNbHee DPerHcTpH-
pyioluee ycTpoficTBO paMHO-6JI04HOrO THNA, COCTOsIlLee U3 paMbl (mJoc-
KO, KpYrJo#, KO3JI0BOfi), 6JOKOB, CBOOGOAHO MOCa)X€HHHIX Ha ropH-
30HTAJbHLIX OCAX, HATAMXKHBIX FPY30B H OTCYETHBIX YCTPOMHCTB.

Ha puc. 29 a, 6, 8 npuBeneHbl BO3MOXHbIE BapHAHTHl PErHCTPH-
pyiollero ycTpoiicTBa ¢ pamoil KoaJoBoro Tina (paspa6orka BHUMH).
Croliku paMbl 2, coeiHHEHHbIe CBapKO#, 6eTOHUPYIOT Ha riy6uHy 0,3—
0,5 M, a cTAxXKH [ 3aKpemnsioT cBapkoil WiH xomyTamu. Ocb 3 nocie
Hacaiaku 6JOKoB 4 3akpemssiioT Ha cTo#Kkax Xxomyramu. [Ipu Goabiiom
yxcse penepoB GJIOKH MOryT pacnojararbcs Ha 2—3 ocsix. Buaoku ua-
FOTOBJIAIOT H3 JIEPKHX METaJJIOB, C MaJlOpPHKLUHOHHOH BTYJKOH (moA-
ILMNHHKOM) H ¢yTepoBKo#l KkaHaBKM auaMeTpoM He MeHee 200 mwM.
CBo6GoaHbA KOHEL, NMPOBOJIOKH CBSI3H mepebpachBailoT 4yepe3 6JNOK H K
HEeMY NPHKPEMISAIOT MOCTOsIHHbIN rpy3 6. Ha paMe 3akpen/ieH HenoABHX-
Hblll HHIEKC 5, a Ha NPOBOJIOKe — MOABHXHKIA HHAEKC 7. B6au3u pamul
6eTOHHPYIOT KOHTDOJbHBIH penep §.
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Puc. 30. Tunu pPerHcTPUpYIOLIUX YCTPOHCTB:
a, 6 — GapabaHnble (@ — ¢ HENOCPEACTBEHHbLIM H3MEDEHMeM CMelieHud, 6 — ¢ AHCTaH-
LUHOHHBIM M3MepeHHeM CMeLleHHH); 8 — PblYaXKHbll C FepMETHUHBIM KOXYXOM

Jns 060pyAOBaHHSI HHCXOASIIULMX CKBaXXHH C NMOBEPXHOCTH WJH H3
FOPHBIX BHIPABOTOK NpPHMEHSIOT PerucTpHpyloLHe ycTpolictBa 6apabaH-
HOTO HJIH PbI4a>XHOro THNOB, NMpHBeLeHHble Ha pHuc. 30.

Peructpupyiolnee ycrpoiictBo, nokazaHHoe Ha puc. 30, @, cOCTOHUT
M3 MOHTa>XHOro CTaHKa [/, XeCTKO 3aKpelJIeHHOI0 B YCTbe CKBa)XHHbi,
4—6 6n0k0oB (6apabaHoB) 4 C 3anacoM NpPOBOJIOKH, HAKPY4Y€HHOH B
oAHH psaA. DBaoku kpensit Ha MOHTaXHbIX CTOMKax 2, Ha KOTOpBIX
3aKpenJ/ieHbl TaKXe MpYXHHHble MJIacTHHbl & H TOPMO3Hble AHCKH 3.
Ycunue TopMOXKeHHsi 6/10Ka peryaupyloT rankoi 6. 3amep cMelneHH#
npoBOAAT /Ni06biM NPHOOPOM OT (PHKCHPOBAHHOH TOYKH CTaHKa (paah-
1Ha) OO HHOEKCa Ha NpOBOJOKe CBSI3H HWJIH NO CYETYHKY 06OpOTOB,
yCTaHaBJIMBAaEeMOMY NONOJNHHTENbHO. ISl yBeJHueHHsl yHCna penepoB
B CKBa)>XHHe MPHMEHSIOT pPaMHbI CTAaHOK, Ha KotopoMm 6apabanbl 3a-
KPemJIsiloT Ha HeCKONbKHX OCSIX.

Perucrpupyiouiee ycTpoHcTBo, npuBeaeHHoe Ha puc. 30, 6, oTau-
yaercsi 60Jblled TOYHOCTbIO oTcyeTa (1 MM) H BO3MOXHOCTbHIO JHCTaH-
LUHOHHOrO HaG6JIIOJleHHSI € NOMOLLbI0 HHAYKHIHOHHOTO peOoCTaTHOro
naTuuka 6, coeaMHeHHoro ¢ 6apaGaHoOM MPUBOAOM 7.

Perucrpupyiomee ycrpoiicTtBo, nokasaHHoe Ha puc. 30, 8, npume-
HSIIOT TONBKO I HHCXOASILILMX CKBa)XHH B YCJOBHSIX OCOOEHHO arpec-
cuBHOI cpeabl. OHO COCTOMT M3 NAaThOPMbl | ¢ KOHYCHbIM NMAaTPyGKOM,
4—6 nupaMHJaJibHbIX Onop 2, Ha KOTOpble HAaK/JaAblBAalOT pblyard 6
C JIMCKOBBHIMHU NPOTHBOBeCaMH 7. 3aMepHbie MJIOLIAAKH PblYaroB 5 Bb-
NOJIHEHbl B (POpMe CerMeHTOB LIapa ¢ LEHTPOM B TOYKe 3aKpenjeHus
ceas3u 9. Ilnarpopma 3akpniTa KoKyxoM 8, uepe3 3aMepHbie OokHa 3
KOTOPOro H3MepRIOT CMelieHHe penepoB; OKHA MepeKpbiThl WITOPKaMH 4.

B ycnoBHAX OrpaHHyeHHOro NPOCTPAHCTBA, HHTEHCHBHOTO NBHXXEHHS
JIOAEeH M TPaHCNopTa, HEOGXOAHMOCTH CKpPHITOrO pacrnoJioXKeHHs pe-
FHCTPUPYIOLIHX YCTPOHCTB MNpPHMEHSIOT 6ojiee KOMMAKTHbi€ PErHcTpH-
pyloliue ycTpoiicTBa npyXHHHoro thna. Ilpn pasHoo6pasHH KOHCTPYK-
uHH O6IUHM SIBASIETCH TO, YTO MPOBOJIOKA CBSI3H KPEMHTCHA K NPYXKHHe,
KOTOpasi BLIMOJNHSAET poab HaTsKHOro yctpoiictea. Ha puc. 31 npusese-
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Puc. 31. Tunnl perncTpupyomux ycTpoicrs:
a — NpyXHHHOe; 6 — NOPLIHEBOe; 8 — NaTYHK NMOPUWHEBOro YCTPOHCTBA

Hbl Pa3/IHYHble KOHCTPYKLHH PErHCTPHPYIOLLMX YCTPOHCTB MPYXKHHHOrO
THna. YcrpoficTBo, npuBefeHHoe Ha pHc. 31, @, NPHMEHSIOT AJA He-
arpeccHBHOH cpeabl. OHO COCTOHT M3 muaargopmbl 8, cToeK 6, XeCcTKo
CKpemnJieHHbIX ¢ niatdopmoi, BepxHe#ll 3 H ONOPHOH / MJHT, B OTBEPCTH-
AIX KOTOpPbIX pa3MellleHbl LITOKH 4 ¢ ynopaMu 5. Mexay ynopamu uiro-
KOB H MJHTOH ! pacmnosaraioT NMpy>HHb 2, pa6GoTaioliHe Ha CXKaTHE.
[TpoBO/IOKY CBSI3H KpensiT K LWITOKY. 3aMep CMelueHHH NPOBOAAT MEXAY
HHIEKCOM Ha MpOBOJIOKe M (PHKCHPOBAHHOH TOYKOH NJaTdOpMbl HJIH C
MOMOIUBIO MHIHKATOPOB 4acOBOro THHA 7 ¢ mnpHcTaBkod 9. B Gogee
CNOXKHBIX YCJNOBUSIX PHMEHSIOT PEFHCTPUpYIOLLee YCTPOACTBO C 3aKphbl-
TOH B rWjib3e npyxuHo# [11].

Perucrpupytouiee ycTpoiicTBo, npuBefeHHOe Ha pHc. 31, 6, npuMers-
IOT NpH HEOGXOLHMOCTH CKDLITb €ro pacrojioXKeHHe M B YCJOBHSIX ar-
peccHBHOH cpeabl. JlaTumkH I MOHTHpYIOT B TpyGuaTom Kopnyce
PErHCTPHpPYIOLLEro YCTPOHCTBA 2, 3aKPENJIieMOM B YCThe CKBaXHHBI.
JlaTyuk cocToMT W3 Tpy6uaTtoro koxyxa 4 (cm. puc. 31, 8) ¢ npuBapeH-
HbBIMH AHHLIeM /2 W KPbIIUKOH 5, CKBO3b OTBEPCTHS KOTOPbIX MPOMyLLEH
Tpy6uaThiii WTOK // ¢ XKecTKo 3akpemJieHHbiM nopuwHeM /0. Ilopurens
M KpbillIKa CBsi3aHbl NpyXKHHO# 9, paboratoiueil Ha pacTsikeHHe. [1poso-
JIOKYy CBfI3H /4 KpensiT B BepXHel YacTH LUTOKA MOCPEACTBOM BKJafbl-
wa 7. Koxyx 3aKpbiBalOT KphllIKOil 6 ¢ 3aMepHbiM OKHOM 8. 3amepsior
CMEUIEHHsT MEXAY MJIOCKOCTbIO KPbIWKH H nopuHeM. B ycaoBusax oco6o
arpeccHBHOM cpelbl KOXKYX JaTuHKa 3anosHSIOT XKHAKHM Mac/oM, a Ha
[LHHIEe HABHHUYMBAIOT HHXKHIOW 3arayuky /3 ¢ calbHHKOM 3.

Perucrpupyloiiie ycTpoiicTBa AJNS KECTKOH CBA3H pa3paboTkH
BHHMMU npusesenni na puc. 32. Peructpupyioulee ycTpoiicTBo (CM.
puc. 32,a) COCTOMT W3 AMCKa 2 C KOHYcOM /, B KOTOPbIX mpocBepJieHbl
oTBepcTHsi 4 ANA NpONycKa WITAHT »KeCTKOoH CBA3K 5. 3amepsiioT cMe-
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Puc 32. THnbl perucTpHPYIOLUX YCTPOHCTB AJS HHCXOARWKX (a0, 6) W BocXopawMx (8)
CKBaXKHH, 060PYAOBAHHBIX PeMePaAMH C XKECTKOH CBA3bLIO

LEHHs KOHUOB IUTAHr CBA3H (penepoB) OTHOCHUTE/AbHO I[JIOCKOCTH

(puKcHpoBaHHO# TOuKH) Aucka. [Ipu Heo6xoaumocTd naardopmy, ne-

PEeKpbLIBAIOT KOXYXOM J.

Perucrpupyioiiee ycrpoiictBo (cMm. puc. 32,6) COCTOMT H3 cBap-
Horo Tpy6uaTtoro (mo yucay penepoB) kopnyca / ¢ KoXyxoMm 2 c pas-
JUYHOH JJIHHOH Tpy6, Hapy»Hble TOPUbl KOTOPbIX HMeIOT nasbl 3, no-
3BOJISIIOLIHE YCTAaHaB/JMBaTh B HHUX [ABHXOK LITaHreHuupkyas. llpu-
MeHsieTcst /11 06OPY/JAOBAHHA HHCXOAALLIMX CKBa)XHMH NMPH OPHEHTHPO-
BaHUK MNpPYXKHH 4 B pasHble CTOPOHbl. JLOCBUIKY perucTpupyiouiero
YCTPOHCTBA B YCTbe CKBa)KMHbl MPOH3BOASIT C MpHMeHeHHeM Hacal-
KH O, KOTOpYI0 cOMBAIOT NMOCJ/€ YCTAHOBKH YCTPOHCTBA HA MECTO C HHXK-
Hero sipyca npy»uH, ocBOOOXAAas HX.

Perucrpupyioilee ycTpoiicTBO, MOKa3aHHoe Ha puc. 32,8, aHa-
JIOTHYHO ' YCTPOHCTBY, NpeACTaB/AeHHOMY Ha pHc. 32,6, C OAMHAKOBOMH
HaNpaBJIeHHOCTbIO MPYXKHH HO MOXKeT 6biTb MPHMEHEHO IMPH XKEeCTKOH
M KOMOHHHDOBAHHOM CBSI3fIX B BOCXOASILUMX CKBaKMHax. B 3stom xe
clyyae A1 arpecCHMBHOH cpelbl HEOOXOAMMO uacTb LWTAHTH CBA3M,
KOHTAKTHDPYIOLWeH C pPerdcTpHpYIOLLHM YCTPOHCTBOM, H3OJHPOBATH
(nak, Kpacka, U30JMALHOHHAS JICHTA H AP.).

KpoMe nepeuHc/eHHbIX THIOB PErHCTPHPYIOLLIHX YCTPOHCTB AAA
FHOKOH, KecTKOH W KOMOMHHUDOBAHHOW CBSi3ell NpPHMEHSIOT U Apyrue,
NpUBEJEHHbIE B CleLHatbHOH JiMTepaType, THIMbl PErUCTPHPYIOLLKX
YCTPOHCTB.

BcnomorarenbHoe oGopynoBakine, npucnocoGaeHns,
ApUMeHsieMble NMPH 3aKJajKe penepos

[pu 3aknaske GONbLIHHCTBA THIOB penepoB HEOGXOAHMO HMMETb
Kommiaekt u3 50—60 wTaHr ¢ AOCHUIbHHKAMH, KOHCTPYKTHBHO COOT-
BETCTBYIOWMMH [pHMeHsieMOMy Tuny penepa. Ulrauru usroros-
AA0T M3 TPy6 Jerkux cmiasoB JuamerpoM 20—25 MM, [A1MHOM
1,0—1,5 M u coeauHsOT pe3b6OBbBIMH BTY/AKaMH HJAH My(dTamu.
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Puc. 33. BcnomorarteanHoe 060pyaOBaHHE NPH 3aKAaaKe PeniepoB # NPOH3BOACTBE HaGI0-
Renuii:
a — 3aXHM; 6 — JIONOAHHTENbHbIA rPy3; 8 — AHHAMOMETP

Jasi pa3maTbiBaHHs NPOBOJOKH € GYXTbl MCHOJB3YIOT NPOCTEHILHH
6apabaH, BpallaoLMiAcss Ha BepTHKaJbHOH ocu. COpacbiBaHue Kousell
NPOBOJIOKH ¢ OyXTbl HeJOoNmyCTHMo. 3akpeneHHe CBOOOAHBIX KOHILOB
MPOBOJIOKM MNPH 3aKk/MajKe penepoB M MOHTa)Ke PerHCTPHPYIOLLEero
ycTpoiicTBa npoBoAsiT B 3axume (puc. 33,a). Kpecroobpasubiii Kop-
nyc 4 ¢ nernedl 3aKpemisllOT Ha CTeHKe BbIPaGOTKH (CTaHKe W Ap.).
3axHMHble MJIacTHHbl | C DPe3HHOBLIMH MPOKJaAKaMH, HMeloLHe Mpo-
pesu 2, sakpemisiioT BHHTamu 3. Kaxkaylo MaacTHHY MapKHpYIOT HO-
mepoM.' [To Mepe 3aknafkH penepoB MPOBOJOKH CBSI3H 3aBOAST MOJ
MJIACTHHY COOTBETCTBYIOLLEH MapKHPOBKH W B HATAHYTOM (OT PYKH)
COCTOAHHH 3aXHMaloT BHHTaMH. [IpH MoHTaxe perHcTpHpylouLero
YCTPOHCTBA MPOBOJIOKH CBfI3H NEPeKPernsioT B aHaJOrHYHbIE 3a3KHMBbI
(Ha 3—4 [DpOBOJIOKH), KOTOpbie YCTaHaBJHBAIOT Ha KOHIAYKTOpe
(ycTbe) CKBaXKHHBI.

[TIpH KOHTPO/IBHBIX 3aMepax HCMOJb3YIOT AOMONHHTENbHBIA TIpy3
(cm. puc. 33,6) maccoit 10—20 xr uan aunamomerp (cm. puc. 33,8)
€ '3aXBaTOM M3 ABYX METANIMYECKHUX MJIACTHH C 3aXKHMHbIMH BHHTAMHU
(BepxHsa maacTHHAa M3 MArkoro Merasia). OcHOBHbie Ipy3bl s pe-
PHCTPHUDYIOIIMX YCTPOMCTB DPaMHO-6JIOYHOrO THIA H3rOTOBJSAIOT H3
JIHCTOBOH MJIH KPYyrsioH crtaju. Maccy, rpy3oB A/1s Heray6oKHX CKBa-
XKHH (a0 50 M) pekomeHayercsi BbIGHpaTb B 3aBHCHMMOCTH OT AHMa-
MeTpa nmpoBoJoku [14]:

d, MM 0,5 0,8 1,0 1,2
G, Kr 3 5 8 12

Iasi Gonee riyGOKMX CKBaXKHUH MPHMEHSIOT MMPOBOJOKY AHAMETPOM
1,0—2,5 MM, a Macca nocrosiHHOro rpysa Ho/KHa Ha 7—I10 kr mpe-
BbILIATH MAacCy NMPOBOJOKHM Ha ydactke periep — 6JoK. [IpeaBapuresns-
HOE HaTsXKeHHe MPYXKHHOH AosKHO Geitb 60—120 H.
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3akaanka penepos, oGopyaoBanse HabGaloaaTenbHOM
CTaHUUH

[To okoHuaHHu GypeHHst CKBaXKHHbl MO Te0JOrHYeCKOMY OMHCAHHIO
KepHa WM XapaKTepy BbiXOAa lujamMa W OGYpHMOCTH MOPOA YTOUHSA-
IOT CTPYKTYPHYIO KOJIOHKY, Ha/JlHuHe 30H APOGJEHbIX MOPOA, TEKTOHH-
YeCKHX HapyuUIeHHH, KapCTOBbiIX W [APYTHX [MYCTOT, a TakK)Ke HHTeH-
CHBHOCTb TPELIHHOBATOCTH H BHOCHAT HeoOXO[MMble H3MEHEeHH B Npo-
eKTHOe NO0JIOXKeHHe TYGHHHbIX penepoB ¥ Ap. 3akjaalKy penepoB npo-
BOAAT He MO3AHee 2-—3 [HeHd 1O OKOHUYAHHH OypeHHsl CKBa>XHHbI.
Jlo Hayasa HemoCpeACTBEHHOH 3ak/JalKH pernepoB BbLINOJHSIETCS DAL
MOArOTOBUTEbHBLIX pPaboT: yCTaHaBAMBAIOT KOHAYKTOp; 3abypHBaloT
Heo6XoAHMbBIE 1Ji MOHTAXa pEerdCTPHpPYIOILEro yCTPOHCTBa LUMYpb;
yCTaHaBJHBAIOT npucnocobieHde AJs1 pa3MaThbiBAHHMA MPOBOJOKH; 3a-
KPEIISIIOT 3aXXHMbl; NPOBOAAT YACTHUYHbIH MOHTaXX PETHCTPHPYIOLLETO
yCTpOHCTBa, He Mellalomud 3akjafike penepos; MNOArOTaBAHBAIOT
GHpKH ¢ HOMEpPaMH penepoB; 3aKJaAbIBAIOT KOHTPOJIbHBIA penep u T. ..
B oreepctuu kopnyca penepa 8-—10 BHTKaMH BIUIOTHYIO BOKPYr Mnpo-
BOJIOKH CBSI3H 3aKpemJsfioT CBOOOAHBIA KOHel MPOBOJOKH.

Ilnsi BO3MOXKHOCTH [IOBTOPHOT'O HCMOJIb30BAHUSl LITAHT JKECTKOH
CBSI3M nepBoe pe3nboBoe coeiuHeHHe He WTHOTYIOT U ODMJIBHO CMa-
3bIBAIOT TYCTOM TexHHueckol cmaskod. [Ipu ucnonb3oBaHWH a0CHI-
JIOYHBIX LUTAHT penep COENHHSIOT H CKPenasiioT ¢ AocblibHHKOM. [lpu
MJaBHOH nojaye penepa B CKBAXXHHY NOC/A€N0BaTeNbHO HapallMBaiOT
JOCBUIOYHblE LITAHTH CO WTHPTOBKOH pe3bOOBbIX COENHHEHHH (npH
HeOOXONHMOCTH) M mNojayed 3apaHee pa3MOTaHHOH C OyXThl H OT-
puxToBaHHOH npoBosokd. Ilpn pasmewieHnu 6yxThl Ha cBO6OAHO Bpa-
wamplemcss GapabaHe MpPOBOJOKY MOXHO pa3MaTbiBaTbh Hemnocpen-
ctBeHHO ¢ O6yxTol. [lonokeHHe penepa OTHOCHTENbHO YCTbAl CKBa-
XHHb (BepXHero cpesa KOHAYKTOpa) ONPele/siioT YHCAOM IUTaHr
(ROCBIIOYHBIX HMJH JKECTKOH CBSI3H) HJIM QJIHHOH CMOTAaHHOH Mpo-
BoJsiokHd. TlpH mocbuike penepa A0 MecCTa 3aKpelJeHHs, ONpenesisieMoro
¢ TouHocThio +0,1 M, ero 3akpenssiioT, OTCOEAHHAIOT AOCHWIbHHK H
Npu €ro M3BJAEYEHHH NPOM3BOASIT KOHTPOJDbHbLIA 3aMep TIiyOuHb 3a-
Knajku. Y6eiMBUWHUCL (HATSXKEHHEM OT PpYKH) B HENOABHXKHOCTH
penepa; o0pe3aioT NPOBOJOKY, OCTaBJjsAA 3anac 2—3 M, MOLBELUH-
BalOT K IPOBOJOKE MApKHPOBOUYHYI0 GHPKY H 3aKpenjsiloT ee COoTBeT-
CTBylOLleH NMAcTHHON B 3a)KHMe B HATSIHYTOM COCTOSIHHH.

3ak/na[Ky Mnoc/lenyIOllHX pelepoB MPOU3BOASIT aHaNOTHUHbIM 06-
pasoM, NMpU 3TOM CBSi3H NpeAbLAYLIHX perepoB 3aBOAAT BHYTPb KOp-
nyca 3aKJajblBaeMoOro penepa wJd pa3MelialT B cleUHajdbHbIX TMpH-
cnocobaenusax (netiau, pambi u Ap.). B cayuae npoBopora penepa
BOKPYr €ro OCH MPOBOJIOKY CBSI3M CJelyeT OOBecTH BOKpPYr cBsi3ei
JLPYTHX penepoB B CTOPOHY NPOBOPOTa (ONpeAessiioT No NPOKPYYHBAHHIO
nocblioyHbix wTaHr). [lpu KecTKod cBsI3an CBOOOAHbIE KOHLbl ILITAHT
OTNHJIMBAIOT NOC/e 3aKaaiKH BceX penepoB. IIpH 3TOM KoHUbI wWITaHT
pacrnonarailoT Ha pasHblX YPOBHAX OT HeNOABHXKHOIO HHAEKCA B
npeaenax 3—5 cm. [locne 3aknajgku Bcex  penepoB  MPUCTY-
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RaloT K OKOHYATEeJbHOMY O0GOpYAOBAHHIO PETHCTPHPYIOLLETO YCTPOH-
cTBa:

TIPOBOJIOKH CBfI3H 3aKPEJISIIOT B APYroM 3aXXHMe H yCTaHaBJIMBAIOT
Ha KOHAYKTOpe (ycTbe);

OKOHUATEIbHO MOHTHPYIOT paMy, HaTSXKHOE YCTPOHCTBO, Henopa-
BHXKHble MHIEKCHI'H T. A.;

MapKHPYIOT HaTsKHble YCTPOHCTBa, €C/lH 3TO He CAeNaHO 3a-
paHee;

Noc/Ae0BaTe/IbHO, AaHaJOrHYHO KpeMJIeHHI0O K Kopmycy, TMojacee-
JHMHSIOT NMPOBOJIOKH CBA3H K HaTSXKHOMY YCTPOHCTBY 6e3 nepern6oB
Ha KOHAYKTOpe W obecneynBaloT HeOOXOAMMOE HATsKeHHe CBs3eH;

3aKpemJIsiioT NOABHXHble HHAEKCbI 3amepa CMeLlUeHHi penepoB HJAH
CTallHOHaPHble H3MepHTeJbHble NpH6OPLI;

H3MEHEHHeM Harpy3ok (OT PYKH, BCIIOMOraTe/bHbiM I'pPy30M) Mpo-
BepsloT paboTy CHCTEMbl MO Ka)XAOMY penepy, cjieas, uToGbl MHAEKChI
(rpys, 6J10K) BO3Bpallla/IHCb B HCXOAHOE MOJIOXKEHHE.

ITo okoHuannu o6GopynoBaHHsl CKBa)XHHbl AJIA PErHCTPHPYIOULHX
YCTPOHCTB PaMHO-6JIOUHOrO H MPYXXKHHHOTO THIMOB CAelyeT olpese-
JIUTb BEJIHYHHY XO[Aa CHCTeMbl, KOTOpasi He OyAeT (MKCHPOBATbCHA H3-
MepHTesIbHbIMH npu6opamu («MepTBblit» xon). Onpepensiior ee cie-
aylomuM o6pasom.

[Tpurpy3nB HaTsXKHYIO CHCTeMY (MOXHO OT DYKH) W CHSIB Harpys-
Ky, 3aMepslioT MOJI0XKeHHe MOABHXHOIO HHAEKCA OTHOCHTENbHO Hemo-
ABuxHoro. [loxbeMoM rpy3a uaHM ocnaGieHHeM HaTsXKEHHs CBS3H
pasrpyxKaioT CHCTEMY M, BHOBb IPHIPy3HB, 3aMepsiloOT BTOpoOe Mo-
JOXKeHHe MOABHXKHOIO HHAeKca. PasHocTb 3aMepoB XxapaKTepusyer
MHEPTHOCTb CHeTeMbl. 3aMepbl BBLIMOJHSAIOT ABa-TPH pa3a H cpepHee
3HaueHHe «MEepPTBOro» X042 CHCTEMbl 3aHOCAT B KapTOYKY CTaHLUHH
H HCNOJb3YIOT NPH OLEHKe TOYHOCTH Habmonenuit. Ilpu 3aknanke pe-
nepoB C XECTKOH CBA3KIO C/lelyeT MpPHAEPIKHBATbCA CJELYIOLLero mo-
PEITER

noc/1e40BaTe1bHO 3aKJAaAblBAIOT BCE pernephi;

K MoOcJefHed LITaHre KaXJAOro penepa KpensiT MapKHPOBOUHYIO
O6HPKY uepe3 CKBO3HO€ OTBEpCTHE;

MapKupyloT TpyObl (OTBepCTHSI) pETHCTPHPYIOLLEro YCTpOHCTBa
H 3aBOJAT B HHX KOHLbl COOTBETCTBYIOLIHX WIT&HT;

OKOHYaTEe/1bHO 3aKDeMJAIOT PerucTpHpyiollee YCTPOHCTBO H 3aulMT-
HbIH KOXYX (NpH Heo6XOLMUMOCTH) .

fIposenenne HabnoaeHui

HcxopHbie HabaiofeHHs1 NPOBOAAT yepe3 2—3 AHA mnocje 3akaan-
KW M1yGHHHBIX PeNnepoB, OHH BKJIOYAIOT JBe He3aBHCHUMble cepuH HabJio-
nenni. Kaxpasi cepHss COCTOMT H3: BBICOTHOH NMPHBA3KH KOHTPOJIBHOTO
penepa; 3amepa pacCTOSIHHA MeXKJY KOHTPOJIbHbIM penepoM H perwcr-
PHPYIOLLLHM YCTPOHCTBOM (HEMOJABHXXHbLIM HHAEKCOM); OlpeeaeHHs
NOJOXEHHS MOABHMKHOrO MHIEKCa OTHOCHTE/NbHO HEeIOLBHXXHOrO.

[1pn coocHoM pacnonioxeHHH CKBaXKHH H3MEPSIOT PAaCCTOSHUSA MeX-
Ay HENnoABHXHbLIMH HHAEKCaMH BOCXOIlﬂLU,eﬁ H Hucxonmueﬁ CKBAa>XHH.
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3a HCXONHBle JaHHble NPHHUMAIOT CpelHeapH(MeTHUYeCKHe 3HauyeHHs
H3MepeHHbIX BealnuuH. Ha craHuuax, o60pynaoBaHHbIX penepaMu ¢ mpo-
BOJIOYHOH CBSI3bIO, AJisl MOBbILIEHHS] TOYHOCTH Pe3yJbTaToOB H3MepeHHil
H KOHTDOJSI 3a BO3MOXHBIM 3a)XHMOM MPOBOJIOK B CKBa)XHHe Kaxnoe
na6JiloleHde NMPOBOASIT NPH ABYX Pa3/iHUHBIX HaTSXEHHSAX NPOBOJIOK.
[TocTosiHCTBO 3HaYeHHS yAJNHHEHHs NPOBOJOKH 33 CYET ANNOJHHTENb-
HOTO HaTfXXKeHHs1 B npouecce HabusiofeHuH — onpejesieHHan rapaHTHs
TOTO, UTO MeXAy TJyGHHHbIM penepoM H TOUKOH H3MepeHHs He Mpo-
H30LIJIO 3allleMaeHHs] TPOBONIOKH. B ciiyuae n3meHeHHs 3TOro 3HaueHus
NpHG6JIH3HTEIbHOE MECTO 3allleMJIeHHs] MPOBOMIOKH MOXHO ONpeie/HThb
no ¢gopmyJae

rae Hy — paccrosiide 0 riay6uHHOro penepa; Aly — yaqHHeHue 1POBO-
JIOKH B HayajlbHOH cepuH HabaroleHHH; Al — TO Ke B Mocheaylol KX
cepHsiX HabJloaeHu#.

3HaueHHe yAJHHEHHS NMPOBOJOKH B HauajbHON cepuu HaGM0AeHU#
MOXeT ObITb NPOKOHTPOJHPOBAHO CJENYIOUIHM BbIYHCACHHEM:

ES

rane AP — npupalueHne Harpyskd; E — MOAyJAb ynpyrocTu marepuala
NPOBOJNIOKH; S — NJI0OUIadb NONEPEYHOrO CEYEHHSI NTPOBOJOKH.

Pesyabrarol HabJaloneHH MO CTAHUHAM [JYGHHHLIX penepoB 3alH-
CbiBalOT B noneBo# KypHan. Ilpu monyyeHuH pe3ynbTaToOB 3amepos,
BBI3bIBAIOLIHX COMHEHHe, CJeAyeT NOBTOPUTb HalJIOAEHHe He Mo3xe,
yeM uyeped 2—3 aHA. O6paboTKy pe3yJbTaTOB Ha6/IOAEHHH MPOBOAAT
B cneuHasbHOM xypHase. [lepemelieHe penepa BAOJAL OCH CKBaXKHHBbI
BLIYHCASIIOT KaK CyMMYy IepeMeLleHHE HeNOABHXXHOrO HHAeKca BAOJbD
OCH CKBa)XHHbl H MNOIBHXXHOIO HHAEKCA OTHOCHTENbHO HENOABHXHOIO.
[To BbluHC/IEHHBIM NMepeMeleHUsIM KaX0ro penepa B CKBAajXKHHE BbIUHC-
JAs110T abCOJIOTHBIE H OTHOCHTEJbHble AeopMaluy HHTEpPBaNOB MeXAy
penepamH, CKOPOCTH cMellleHWH ¥ aedopmauui. IlonyueHnble faHHbIe
HCMOJBb3YIOT B JajbHeiillleM A5 OnpeleeHHs] XapaKTepHbIX 30H CABH-
JKEHHs TOPHBIX NOpOJ M ONpeAeJIeHHs] NapaMeTpPOB IpPOLeCcCa CABHXKe-
HHS.



NMNPHUJTOXEHHE 8
OBPA3LbI )XYPHAJIOB HATYPHBIX HABRIORAEHHA H BEALOMOCTENA

Mecto pabot Hprowuckuid pyonux, npodusrsnas sunua 2

OBPABOTKH PE3YJIbTATOB

JKypHan BHBEAHPOBAHWS NMPK BIATHH OTCUELTOB NO WamcyHOR pefike (¢ ueHORA neaenns 1 cMm)
Hucrpyment Koni-025, peiixa waweunas Habmonpareas H. A. ITodmowenckan, I'. I1. JTyxuu

Jdata /4 uors 1985 e.

Orcueru no pefive Mpesuenen | TREmenin | ateo.
Ne penepa AIOTHAR HAH yCOB- TIpHMeyaHua H 3CKH3IN
S i seive S vl I B B e
I 2264 480,160
6947 YT 3
2 2299 35 35 408,125
6982 35 = ) >
3 1185 | 1114 1114 409,239 I8
5868 | 1114
3 2188 - I
6871 g"“
4 1295 893 893 410,132 Q1°
5978 893 16
5 0773 | 522 ¢7
5457 | 521 522 410,654




HypHan HHBEJHPOBAHHSA NPH BIATHH OTCYETOB NO WITPHXOBOH peiike (C menod nenewusn 0,5 cm)

Uncrpyment Koni-025, peika wrpuxosas Habawonareas B. A. Brykos, C. H. 3erenyos
Mecro paborw waxra «Hosaa», npoduashan runusn | Dara [0 man 1985 e.
Treba i il NC O ornan nan O——
IV B oo ol B v O B O e
1 4745 364,168
10670
2 2174 2571 1285 365,453
8099 2571
3 2495 321 160 365,293
8420 321
4 2495 | 0030 0015 365,308
8390 {0030 -




XypHan uamepenns aauu

Ha6aopareabnan cranumsa waxra «Hoeaas

flpoduabnan auuna 3

Ha6mopareaw /Q. A. Auronos, B. M. Tanun
Hara 05 uonsn 1985 2. Pyaerxa PB-30 N 26

Orcuern

Oauna, M

irepsan | TS
samuuii, M ANKR. | wamepennan cpeannsn 3CKH3Y
Tlpamoi xo0

1—2 15 21, 987 28 21,959
981 22 959 21,959
997 38 959

2—3 15 20,063 20 20,043
070 26 044 20,043
078 35 043

3—4 16 19,917 21 19,896
924 28 896 19,896
927 32 895

O6parnsili xod

4—3 16 19,914 17 19,897
922 25 897 19,897
916 29 897

3—2 16 20,093 50 20,043
088 44 044 20,043
082 40 042

2—1 16 21,978 20 21,958
992 34 958 21,957
998 42 956




JXypuan ob6paborku aann

HaGawpaateasHan craurjun waxra «Hosan»

Rara 05 uonsa 1985 -

Mpodpuasnan aunna 3
Pynerka PB-30 N 26

c an p Monpasku, mm
Nurepsan Eiii;:rma,;a- ni:l::uu':e- Te:s:;);:;p P Cymma nonpa- Tpuaenennan PaccTonuve or
ASiHHA, M ' t— £, °C 33 HAKJIOH € 3a KoMnapu- BOK, MM ANHHA, MM OnoOpHOro penepa, M
parypy poBanuHe
[—2 21,959 0,325 ~5 —24 —13 +0,3 —3,4 21,956 116,592
2-3 20,043 0,640 —5 —10,2 —1,2 +0,2 —11,2 20,032 94,636
3—4 19,896 0,481 —4 —58 —09 +0,1 —6,6 19,889 74,604
4—5 22,068 0,501 4 —5,7 —1,0 +0,3 —6,4 22,062 54,715
5—6 17,728 1,905 —4 —102,4 —0,8 —0,2 —103,4 17,625 32,653
6—7 15,050 0,792 —4 —20,8 —0,7 —0,4 —219 15,028 15,028
JKypHan H3IMEPEHMS 3JIeMEHTOB TPEIHHOBATOCTH
2 a- .
N P nitacToBanye, e K J - z TOBEPAHOCT
Ne /v | Mecto aauepa i“[7)1’3)(’:1‘1’: rcp;(a)n.yc i, TP T:::i?mzpi« uT::, T.'.?e Tpeu‘:S:,H:m C;:Z';{hm{ﬁ; Hpusesanna u schuan
A b A ] 8
| ltpek 5 (Yrauctoie] 162 | 70 0,530 KoHTakTsi L‘c
MK 1042 | chanun BbIPaXKE€Hbl xtle
He4eTKo g
2 MK 1045 | To xe | 160 | 72 0,5—-3,0 X10\ S xn o
o\ s $
3 NK 11 > 160 | 74 0,5—30 \ #0-22




Mponoaxenne Xypuaaga
DaeMenTnl 3a- T
DnemenTtl 3a-
JeraHHs RHa- Aeranus Tpe- p XapakrepHcTHKa
Ne n/n | Mecto 3amepa Egggzg Ma:;:;;g"“‘ muH, rpapyc u:;c;)? n:;’nee_ ﬂ'“u‘:::. The- TPLBIII:E:,H:M g_:’::g:"uog;"_ TIpHMEeUakHA B 3cKH3W
UIHHAMM, M NnoAHHTeNs
A 8 A 8
4 [IK 1143 » 162 | 71 0,6—3,0
K 10+ 7 |TexToHu- 97 45 Fepecekaer | 3ona [[lonocTs
yeckas BoipaGoTKy | ApoGJe- |TpelHHH
TpeuiHHa HuA a0 | (10—15 mm)
1,5 [3anonueHa
FAIHHKOH
TPeHHA
| Utpek 5, [¥Yraucruie 140 | 57 0,3—0,b 0,3—0,8 1—2 [|PoBua#s, e-
IMK 1045 |caaHunt poxoparas
2 » To xe 50 62 0,2—0,4 0,3—0,8 1—2
3 » » 214 | 50 0,1-0,2 0,3—0,5 <1
4 » » 316 | 41 0,2—0,5 0,5—3,0 2—5
BenomocTh BEPTHKAALHLIX CABHXKEHHH (o0cCepaHHi) penepos
Ha6aopareabtas ctanuus waxra «Hogas», npogurvnan aunus 3
l-e yabnio- 2-e Habmo- 3-¢ Habaw- 4-e uwabJalo- 5-e nabaio-
o 2~-3, | 1-3, 3—4, l1—4, 4—5, | 1—5, I -
RN N e R T A
1 365,788 365,714 74 365,213 501 | 575 365,018 195 | 770 364,868 150 | 920
2 366,073 366,014 59 365,621 493 | 552 365,328 193 | 745 365,193 135 | 880




I-e na6aw- 2-e Kabri- 3-¢ nabaio- 9_3 {1-3 4-e pabao- 34 l1—4 5-¢ pabao- 4—5. | 1—5, {Mpume-
Meopencpa | e | gemes L1 | gemen i | e | peen Pt [ | e | et | e
3 366,223 366,186 37 366,029 157 | 194 365,917 112 | 306 365,833 84 | 390
4 366,651 366,620 3i 366,473 147 | 178 366,385 88 | 266 366,314 71 | 337
5 367,113 367,086 27 366,961 125 | 152 366,879 82 | 234 366,815 64 1 298
6 368,738 368,737 | 368,734 3 4 368,729 5 9 368,720 9 18
7 369,523 369,523 0 369,522 | I 369,519 3 4 368,512 7 1l
BeaoMocTs BEPTHKAAbHLIX AeOPMAUKHA HHTEPBANOB MEXKAY pelepaMK
Ha6aogarenbHan cravuus waxra «losans», npouronas runug 3
Ne [anua wwrep- } —2 nabmoaesnn (04.83 — 08 83) 1 —3 nabaonenns (04 83 — 05 84) [pse-
penepa pana, m anowm |o-1679 ) Ac107® 107 1w Rokm | An. wm i-10-3 A-1073 |e-1073% 1/m| R, Hanna
]
21,883 15 + 0,69 23 41,05
2 —0,43 | —002 | —50 —17.24 —0.83 —1,2
19,577 22 +1,12 358 + 18,29
3 +0,82 | 40,04 +25 + 17,48 + 0,89 4 1,1
19,829 6 +0,30 16 +0,81
4 +0,12 | 40,01 + 100 —0,37 —0,02 —50
21,978 4 +0,18 26 + 1,18
5 — 1,31 —0,07 — 14,3 —7,28 —0,37 — 27
17,495 26 + 1,49 148 + 8,46
6 +1,42 | 40,09 | +11,1 + 8,26 + 0,51 +2,0
15,023 I + 0,07 3 40,20
7




BenomMocth TOPH3OHTAABHLIX ReDOPMAUUI WHTEPBANOB MEXIY PenepaMH
HaﬁJllD.[laTeJ]bNaﬂ CTAHUMR waxra «Hosasn»

Ne npo-| N |t-e wabmwo- |2-e naGao- 3-e Habawo- 4-e natao- Hde- |56 yabao- HOe- | Mpn-
¢::::3ﬁ H:;:g n:&ues,a )u ﬂ‘e(;leug.:s )M 2-1, um lleq:o,[:;:loa:uuﬂ nf;sngk )M 3—1, MM Ile(p:).plr:;iauuﬂ A(el;lgﬁ.g,“ )u 4—1, MM "?;?,‘E? a(e{;igles,s )M 5-1, Mu Mt?f:[a M:::
3 1—2 ] 21,883 21,896 | +13| +0,6 21,929 + 46 +2,1 21,943 +60 |+2,7| 21,956 | +73|+3.3
2--3 1 19,577 19,627 | 450 42,6 19,887 +310| + 158 | 19,967 + 390 {+ 19,9( 20,032 |4 455{4 23,2
3—4 | 19829 | 19,840 {+11| 406 | 19867 | +38 | +19 19,877 | +48 | +2,4] 19,889 | 460 |+43,0
4—5 | 21,978 21,988 | +10] 405 22,031 + 53 424 22,046 +68 |+3,1| 22,062 | +84 |+3,8
5—6 1 17,495 17,510 | 4+15] +09 17,580 -+ 85 +4,9 17,602 +107|+6,1{ 17,625 |4+ 130{+7.4
6—7 | 15,023 15,023 0 0 15,026 +3 +0,2 15,027 +4 +03] 15028 | +5 |+03
BeaomMocTh ropH3OHTAALHBIX CABHXEHHH penepos
HabmopareavHas crasuus waxra «Hosas»
) A Rl [P Y Rl [ Tl Rl il o S el Rl O SR el il i
1 155,785 115,884 99 116,320 436 | 935 116,462 142 | 677 116,592 130 | 807
3 2 93,902 93,988 86 94,391 403 | 489 94,519 128 | 617 94,636 117 | 734
3 74,325 74,361 36 74,504 143 | 179 74,522 18 | 197 74,604 82 | 279
4 54,496 54,521 25 54,637 116 | 141 54,675 381 179 54,715 40 | 219
5 32,518 32,533 15 32,606 73 88 32,629 23 | 111 32,653 24 | 135
6 15,023 15,023 0 15,026 3 3 15,027 1 4 15,028 i 5
7




NMPHUJTOXEHHUE 9
METOAUKA MPOBEAEHHA, OBPABOTKA H HCIMOJIb30OBAHHE
BU3YAJIbHbIX HABJIIOAEHHA

BenomocTs CKOpOCTE#t BEPTHKAJBHBIX CABHKEHHI

Habawoparenbnan crauuus waxra «fHosasn»

ehawndyy BusyasibHble HabJoae-
¢ |o|—=|o|w|w|~|x HHS— COCTAaBHAs 4acCTb HATYp-
>3 |=1e|e|® |~ |~ |° Hbx HabawoAeHHH 38 CABHKE-

= HHEM TOJILK FOPHLIX AOPOA H
F: |B|8(3|T (37| 3emHOH MOBEPXHOCTH, a TaKxe
hd nedopmupoBaHHeM OXpaHsi-
o lelolelelw|o|a eMbIX OOBEKTOB NPH MOA3EMHOH
Y — — —

LE32 18|28 |5 x| K=& paspaboTke PYAHbIX  MECTO-

L% o
veEs (2| B8 8 €18 |2 poxaennii. OHu  JONOJIHSIOT
IRC T B - T -~ T < R < S I T B IR

Heo6XOAUMbIMH CBeJeHHSIMH
¢ |wvf—|o |~ <|=|w HHCTPyMeHTA/bHBIC — HabmiOAe-
>E F{F|1R 12 |= ]~ 1= Hua, coznaBas obilee npej-
cTaBjieHHe O pPas3BUTHH 1IpoO-

T 818D 8 || |7 uecca cABHXKeHMA Ha  MecC-

2 TOPOXAEHHH HJAH  OTA@NbHbIX
, €ro  yuacrkax. Busyanbhble

- [=4) © ~ Lo =2 (=] pkd L
LG22 8138|583 HabJIOAEHHA NO3BOASIOT ONpe

Lo . .
ERERE-AERE-RE- - 2 LAEeNHTh:
= T e rpaHuubl  30H OOpyLUEHHs]

M TpeuMH Ha 3eMHOH MoBepx-

g AR D S HOCTH;

BN ©Q |~ ] |~ |« | o ?

I (ww === xapaktep M CTeneHb MOB-
- N VR O o | m» | — pexnaenns noapabaTbiBaeMbiX
42 I A SO B o 30aHHH W COOPYXKEeHnH;
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Ta6aunua VI

KoHeTpykuns Bua "°°p°$§:::" WK A1 Crenenn onacHoCTH Heobxoanmbie Mepnl
YuacTkH  kupnuy- (CMewtenne no ropu- |[Hecymas cnoco6- |[loctanoBKa BpeMenHbix
HHX CTeH H CTO/OLI |30HTAJBHOMY WBY, I'O- [HOCTb COCTaBJSieT |AepPeBAHHbLIX WJAH Me-

pH3OHTaNbHLe, peako[70-—80% or He- [Taaanuyeckux kpenaexud
pacnofoxeHHbie Tpe- |NOBPeXACHHOR.
UKHBL, DeRKue BepTH- {Onacuo TOJbKO

C6opHble 6agsouHbie
nepekpbuiTuf  (NJH-
Thi, 6a/ku, depmbi)

Keneszoberouunble
KOHCTPYKUMH

Metannnyeckue
3JIEMEHTH KOHCT-
pyKuR#E

KaNbHHWE HAH CJerka
HaKJIOHEHHbBIE TPELLHHbI
C MaKCHMaabHHM pac-
KPLITHEM 10 3 MM
Haknouubie, penko
pacnofoXeHHbie Tpe-
WHHL (He GoJsiee Of-
HOH HA MPOCTEHOK HJIH
B NpeRenax 23raxa)
NpH HAKJOHE K rOpH-
30HTY OKoJIO 45°
Kanagka, norepsiBumas
MOHOJTHTHOCTL, TPeLLH-
Hbl B OMOPHBIX 4acTAX
GanouHbIX HECYHIMX
KOHCTPYKLHH

Y4acTok onopsl KOHCT-
pyKUHH 6anok 200—
250 mmM

Y4acToX 0nopnl KOHCT-
pykuHs 6anok [50—
200 MM

Y4acTok onopbl KOHCT-
pyxkuuy  100—15Q0 wmm

YyacTok onopnt KOHCT-
pykuun Medee 100 mm

Orpenbhble  TPeUHHbL
0,3—0,5 mm

Cucrema TpewhH 60-
aee 0,5 mm, paspnis
paboued  apmaryphi,
OTKOJ 3aUIUTHOTO C/0s
H BbiyYHBaHHE apMa-
TYpbl, CKBO3Hble Tpe-
HHHBl pacKphiTHeM 60-
Jnee 2—3 MM

Brinyuusauue CTEHOK,
nosioK, nosicop. Pa3-
PHiB CBAPKH, TPeUiHHb
B foficax K (acoHkKax

IJIfi CAIBHO Harpy-

JKEHHbIX  HeCyIHX
cT0o/1608B

Hecywaa cnoco6-
HocTh 30—409% or
HeroBpeXX AeHHOH
OnacHo

OnacHo TONLKO
naa 6anok u depm
npofetoM  cBhiille
9 M

OnacHo ans 6anok
NPOJeTOM  CBblllie
6™

OnacHo ans 6anok
npoNeToM  CBojttte
3 M

Onacso Aas  Bcex
BHAOB  KOHCTDYK-
unr

He onacuo

Onacho

QOnacuo

B cayyae onacHoctu
aBapHHHBIX OGpyLIEHHH
BbiceNeHHe JloAeH H
npexkpauleHHe 3KCHay-
artauMH 4acTH 3AaHUA
(coopyxeHun)

ITocne okoHuaHHA npo-
Hecca CHABMMKEHMS pe-
MOHT C 3aAeJKO# Tpe-
KN, NOCTaHOBKOH
KperJieHHsi,  XOMYTOB,
o60itM M T. A.

1. TNocraHoBka cTpa-
XOBOYHLIX BPEMEHHbIX
KpenaeHHH

2. YBenndenue yyacrka
ONHPAHHA KOHCTPYKUHH

3. B cayuae noBbiluen-
Holi onacHoOCTH npekpa-
WeHHe  3KCIIyaTalHH
wyacTH 3fanus (coopy-
KeHHd)

|. KoHcyabrauns cne-
LHAJH3HPOBAHHLIX Op-
raHu3auHi.

2. TlocTaHOBKa BpeMeH-
HBIX KpenyieHu#.

3. Tlpekpawenne 3Kc-
fJyarauMd 4acTyd 34a-
HHA (CoopyxxeHHst)

To ke, 4TO ¥ AAA XKe-
N1€300€TOHHbIX  KOHCT-
pyxuui

NnoMoulH Kakoro-au60 6a3uca, NOMeLeHHOro Ha CHHMaeMoM o0 beKTe,—
Mapku, pedkH, JuHeidky u Ap. [lo pedyibrataM Ha6aOAeHHH HA naaH
NOBEPXHOCTH HAHOCAT IrPaHuilbl 30H OOpYyllleHHA H TPELIHH, a Ha Xapak-
TEPHHIX paspesax oNpeReNsioT YIJibi BOPOHKoOOpa3oBaHHA, 0GPYLIEHHSA

WJH paspbiBa.
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Iast nogpabaThiBaeMblX 3AaHHH H COOPYXKEHHH B CriellHaJbHOM XYp-
Hajle HJIH Ha OTJe/NbHbIX KapTO4yKaX 3afMChiBAalOT HawaJjao noapabor-
KH, XapakTep H CTelleHb HMelUluXcsi nospexiennii. OpHeHTHPOBOYHASR
cTeneHb OMaCHOCTH MOBPEXAEHHl KOHCTPYKUHH npuBeseHa B Taba. VI.

TTo mox3eMHbIM NPOGMIbHLIM JIHHHAM, @ TakXe N0 BCeM BblpaboT-
KaM, rie NPOBOJAHJHCL BH3yajibHble HAGJIOAEHHA, YCIOBHBIMH 3HAKAMH
HaHOCAT yyacTku AedopMaluu Nopod H Kpenu. Pasnuuaior crepymooimue
KauecTBeHHble CTeNeHH HApYLIeHHOCTH BbIPaboTOK:

1. Be3sonacHasi — BJIMSIHHE OUYUCTHBIX PAaGOT NPOSBJAAETCS B He3Ha-
YUTEJbHOM PpAaCTPECKHBAHHH M OTCKOKe HaOphi3ar6eToHa, MOABJEHHH
pasJHYHO OPHEHTHPOBAHHLIX TPELIHH B GETOHe C pacKpbiTHeM 00 2 MM
B Bblpa6oTKax, 3aKpenJeHHbIX APYFHMH THINAMH KpelH, BHAMMbIX Ae-
¢opmanuii He HaGsofaercs.

[I. JonycTHmMas — HapyweHHOCTb BHIPAGOTKH Bbipaxaercs B JiO-
KaNbHbIX MMOJNIOMKAX KpenH WJIM OTCJAOeHHsSX Mopoi Ha ray6uuy 100—
200 MM, packpbiTHH TpellliH B 6Gokax M Kposie 10 5 MM. [Tosomku
KpelnH JIerko YCTPaHSIIOTCH KPaTKOBPEMEHHBbIM DEMOHTOM.

1I1. TIpenenbHast — HapylLIEHHOCTb BbIPaGOTKH MPOABJSETCS B 3Ha-
YHTeNILHOH NOJIOMKe KpenH, AedopMalKH ceyeHHs BblpabOTKH Ha 60Jib-
IIOM MPOTAMKEHHH, JOKaJbHbIX BbIBaJax TMOPOJA KDPOBJIM, PacKpPbITHH
TpelHH B G6Gokax Bblpaborkd Ao 10 mM. IxcnayaTauusi BbipabGOTKH
BO3MOXHA TO/NDbKO NOCJe NPOBEeHHs] PEMOHTHbIX paboT 3HAYHTENbHOro
obbema.

IV. Heponyctumas — cnJjioiisoe 3akosi006pa3osanue, 3Ha4UTeNbHbIe
BbIBAJIbl NMOPOJ KPOBJIM BbIPABOTKH. DKCnyaTauus BblpaGOTKH BO3MOX-
Ha TOJbKO f0c/le OKOHYaHUS HHTEHCHBHOTO CABHXXEHHA MOPOA H MOJHO-
ro nepexkpenJieHusi BbipaGOTKH.

BusyanbHble HabMIOLEHHS JOJXKHB, KaK NpPaBHJO, COMPOBOXAATb
HHCTPYMEHTa/IbHble HaOJI0OJeHHA, 4TO MO3BOJSIET BHAMMbIE NPH3HaKH
nedopMauUMH OXapaKTEPH30BATb YHCNEHHbIMH 3HAYEHHSIMM CABHXEHHH
1 nedopMauuid ropHbix nopod. Yacrora npoBeaeHuss BH3yaJsibHbIX Hab-
JIOAEHHA 3aBHCHT OT HHTEHCHBHOCTH Pa3BHUTHA Npouecca CABHXEHHSA
HAa MEeCTOPOX/JEHHH W OTBETCTBEHHOCTH (BaxKHOCTH) 00BbeKTOB HabJI0-
JeHHs.

MPUJTOXEHHE 10

COAEP)XAHHE ronoBOro OTYETA O PABOTAX MO HABJIIOAEHHAM
3A CABW)XEHHEM TOPHbIX NOPOX U 3EMHON NOBEPXHOCTH

[. Beeaenune

1. O6ocHoBanue HeOGXOAMMOCTH npoBeieHHs1 paboT, AaTa 3akaio-
YeHHs] JOroBOpa H €ro CpPOK, HOMep NpHKasa OTBETCTBEHHOro JHIUA.

2. OueHka COBPEMEHHOro COCTOSIHHS H3YUYEHHOCTH BOMpPOCA CABH-
JKEHHS] FOPHLIX MOPOJ H 3eMHON MOBEPXHOCTH MO pe3yJjbTaTaM pa6oT
NpoULIBIX JIeT, lesieBasi YCTaHOBKa pabor.

3. 3agaun, KoTopble Heo6XOAMMO peLiUTb NO pe3yabTaraMm HabJio-
JeHHH.

4. CIMCOK JIML ¢ yKa3aHWeM XapakTrepa H 006beMma BbINOJHEHHOH
HMH pa6GoThi MO HAGMIOAEHHSAM.
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iI. FOPHO-FEOJIOTHYECKAS XAPAKTEPHCTHKA
MECTOPO)XA EHUSA

|. ®opma, napameTphl, yc/I0BHS 3a/ieraHHs 3a/1exXH.

2. Teosoruueckoe cTpoeHxe pafioHa MecTOpPOXAeHusi (pa3pesnl Mo
NPOCTHPAHHKIO M BKPECT NDPOCTHPAHHS); KPaTKOE OMHCAHHE JIMTOJNOMH-
YeCKHX pasHOCTeHd II0OPOA; MOIUHOCTb, CTPOEHHE H XapaKTEPUCTHKA
HAHOCOB H 30HbI BHIBETPEJbIX NMOPOJ; MHAPOreoJOrus y4yacrtka.

3. Pu3HKO-MeXaHHYEeCKHE CBOMCTBA MOPOA, TPEUIHHOBATOCTb, TEKTO-
HHUeCKasi HapyUIeHHOCTb BMELAIOIHX MOPOJd MO IJHHBIM IeoOrH-
YeCKOH DasBelKH H CHelHaIbHbIX UCCAENOBAHMUI.

4. Cucrema pa3paGoOTKH, ee NapaMeTpbl, CxeMa OTPabOTKH 3ana-
COB MECTOpOXJEHHsl, MapaMeTpnl MOAPaGOTKH H JApyrue BOMNPOCHI,
Kacalowuecs oTpabOTKH MECTOPOXAEHHA H YMPaBJEHHS KPOBJEH.

BepmuxonbHble cOBumeHus (1), MM
@ 9B176I5KIBRIN 0BA987654 3 2 iy

0
100 + 1
200+ 1
s00f /
400
s00r HORNOHbI (i)
410 N
50 Pt
410" SR
ADUBL3HO (K)
"QZ ’” i\l\ﬁu 1 (} '11
_0 24 /o r —i' _I\ | MR Y 4 [
207 fapusanmaﬂbﬁuM@ €)
0 X v
03
240 NV

Puc. 34. BepruxkaiasHuii paspes no npoduanuoit aunun (6) » rpaduxy casuxennh (a)
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Puc. 35. Maan waGawopa-
TeAbHO# CTAKUWH:
! — KOHTYp pyaHoro Tena;
2 — oTpaboTaHHan  4acTb
pyaHoro Tesma; 3 - rpaHu-
La JOHLI OMACHBLIX CABHAKC-
Hu#, 4— pabounii penep,
5— onopHeulit  penep; 6—
HCXOLHMI penep;, 7 — rpa-
HHUA MpPeAOXPAHHUTENbHOrO
ueJHKa Ha ropu3oHTe
+ 600 m

i1, 3axaanka nabawpareabHbiX CTAHLUMA, METOAHKA
nabaoneruit

I. Buibop Mecra 3akaaakH 1podHUAbHBIX JHHHH HA 3€MHOH TOBep-
XHOCTH, TMOA3€MHbIX H CHeUHaNbHbBIX Ha6AI04aTe/bHbIX CTAaHUHAX H
KpaTKoe HX OlTHCaHHe.

2. Tun penepos, HHTepBaJbl HX 3aKAaIKH.

3. Ilpuusitas meToauka Ha6.1oAeHHH.

4. OueHKa TOYHOCTH HHCTPYMEHTaJbHbIX HalJaIoAeHuH.

IV. Peayastarnl HaGnopennii

1. PesyabraThl MHCTpYMEHTa/dbHbIX HAOGMIOAEHHA B TOJllE H Ha
3eMHOH NOBEPXHOCTH € IpapuKaMH CABHXKEHHH u jnedopmauui (puc. 34)
Mo BceM MM HauGoJee XapakTepHbiM MPOQHIBHbIM JAHHHAM H CTaH-
UHMSM.

2. OnucaHue pa3BHUTHA Mpouecca CABHXEHHS B TO/LE H Ha 3eM-
HOM MOBEPXHOCTH € rpadukaMd H ueprexamu (puc. 35) (pa3BHTHe
30H B MyJbAe CABHXXEHHUA, BEJIHUUHBI CABHXKEHHH H nedopMauMil H HX
pacnpefnejeHre B MyJbAe CABHXEHHS, YIVbl CABHXKEHHS, BAHSHHE TEKTO-
HHKH H TPEUMHOBATOCTH Ha pa3BUTHE Npoilecca CABHXEHHs, CBA3b
Pa3BUTHSA CABHIXKEHHS! C PA3BHTHEM TOPHBIX pa6oT H T. 4.).
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3. Pe3yabTaThl BH3yaJIbHbIX Ha6uloeHHil.
4. PesyabTaThl H3yueHHsl TPELIHHOBAaTOCTH H (PH3HKO-MEXaHHYECKHX
CBOIICTB BMeIIAIOUHX NOPOA.

V. 3akaouenne

KpaTkHe BHIBOAbI MO Pe3y/bTaTaM BLINOAHEHHOR paboThi:

o6iasi XxapakTepUCTHKa Pa3BHTHSA Npolecca CABHXKEHHS Ha MeCcTo-
POXXI€HHH HJIH €ro y4dacTkKe,

NIPHHATHIE DapaMeTphl Npolecca CABHXKEHHS;

peKOMeHAalHH N0 MepaM OXpaHbl 34aHHil, COOPYXEHHH ¥ TrOPHLIX
BbIpabOTOK;

3ajiauyi JajbHeAlIMX HabnloneHWA ¥ peKoMeHAauuu MO pPa3BUTHIO
ceTH HabnioAaTeNibHbiX CTaHLUHH HA MECTOPOXAEHHH.

V1. Npuaoxenus

. Benomoctu casuxenuit u nepopmanui.

2. Ilpyrue BcrmoMmoraTesibHble MaTepHajbl (aKTbl, COPABKH, NPOTO-
KOJ/Ibl, ONMCaHUs annapatypbl, NpHO6OPOB HAGJAIONEHHS H T. 1.).

TongoBoit oTueT cocTaB/isieT [JaBHBI MapKuiefijep pyAHHKa HJH
PYKOBOAHTENb FPYyNNbl HaGal0AeHHA 3a CABUKeHHeM. IlepBbili M 3ak-
JIIOYHTEbHBIA OTYETh NOJKHBI CONep>KaTb Haubosee MONHblE CBEJEHHS
O TeoJIOTHH MeCTOPOXKJAEHHsi, Pa3BHTHH TOpHBIX pa6oT, cocTaBe Ha-
6/onaTeNbHBIX CTAHIHHA, MeTOAHKe HabalofeHHi u Ap. B npomexyrou-
HBIX OTYeTax NOAPOGHO YKa3hniBalOT COCTOSIHUE FOPHHX paGoT M pe3yJb-
Tathl Ha6JIOAeHHH B NMPHHATOH dopme.

OTuerbl NOMXKHbI HaXO[AHTbCA Ha GECCPOYHOM XPaHEHMH Ha PyIHH-
Ke MJIH B KOMOMHaTe M MOryT GOLITh BBIC/NAHBI CNELHAJNH3HPOBAHHLIM
OpraHH3alMsAM BO BpPEMEHHOE MOJb3OBaHWE AJs pElleHHs BOMPOCOB
CABHXKEHHS H OXpPaHbl OODBEKTOB (COCTaBJeHHe YKa3aHuil H. NpaBHJ
OXpaHbl, PEKOMEHAAUHH N0 BeJEeHHIO OYMCTHBIX paGoT B npejesax
NpesOXPAHHTENLHBIX 30H) H APYTHX BONPOCOB FOPHOro Aesa.

NPUJJTOXEHHUE 11

OBPABOTKA PE3YJIbTATOB HABJIIOJEHHR 3A CABH)KEHHEM
FOPHbLIX NMOPOA U 3EMHON NOBEPXHOCTH
HA NMPOFPAMMHPYEMbBIX MUKPOKAJIbKYJIATOPAX

THUNA 3JEKTPOHUKA MK-61, SJIEKTPOHHUKA b3-34
(paspaGorka BHHUMHU, B. M. Tanun)

Tlpu cocraBieHHH NPOTPaMM HCIOJNb30BaHa CHMBOJIHKA MHKDPOKaJb-
Kyaaropa diekrponuka MK-61. [as BbiuMcieHHA Ha MHKPOKaNbKyas-
tTopax THna B3—34 Heo6X0AHMO H3MEHHTb B nporpammax cienyloutue

cumBouib: X—I1 na I1; T[T—X una UIl; « Ha Xy a na A; b Ha B;
¢ Ha C; d Ha D; Bfﬂaf

Tlpu BBome nporpamMmbl cnpaBa Ha HHAMKAaTOpPEe aBTOMAaTHYeCKH
BbICBEUHBAWOTCH ﬂOpﬂIlKOBblﬁ HOMeEp oqepenﬂoﬁ KOMaHAabl ¥ KOAbl noOC-
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JeAHHX TpeX KomaHA. [lpoBepuTb NPaBHJABHOCTbL BBOAA KOMaH.bi
MOXHO, HCnaib3ysi B Tabauuax rpady «Koa». Ecau_seicseunBaercs

HefnpaBHJIbHBIA KOA, TO caefyer Haxarh Ha kaasuwy LT u nocxe storo
BBECTH TpebyeMylo KoMaHAy. JlByxuiaroBble KOMaHAbl, Hanpumep
BIT 08, Ha6paHubie owWHGOUHO, 3aMEeHAJOTCA HOBbIMH MOMHOCTBIO, T. €.

HYXHO ABaX/Jbi HaXkaTh Ha kaasuwy LT u noBTOpHO BBecTH 06a one-
paropa. Ilpu owu6Goyno Haxkatoil npedukcHoi kiaBuine F c6poc ee
aedcTBHs ocyuwlecTBasioT Haxatuem kiaaBuluun CF. Cuer HyXHO Hauu-
HATb TOJBKO NOCJAE NpPOBEPKH NPaBUILHOCTH PaGOTHl NMPOrpaMMbl Mo
KOHTPOJAbHbIM TPHMEpaM.

1. MporpaMma BbIYHCAECHHS TOPH3OHTANLHBLIX NPOJNOKEHHI
AJIHH HHTEPBANOB MEXAY penepamu

[IporpamMa no3BoJisieT aBTOMAaTH3MPOBATb BbiYHC/JEHHE TOPH3OH-
TaNbHBIX NPOJIOXKEHHH MexAy penepamM NpoduJbHbIX AHHME. B anro-
PHTME BLIYHC/IEHHS NPELYCMOTPEHO BBEIEeHHEe B H3MEPEHHYI0 MJIHHY
TpeX MOMPAaBOK: 33 KOMMNapHpOBaHHe, 3a TeMNepaTypy H 3a HaK/IOH.
[TonpaBky 3a komMnapupoBaHWe BBOXAT KaK HCXOAHYIO BeJHUHHY, [Be
NpyrHe nNONpaBKH BBHIYHCJASIIOT M BBOAAT B H3MEpPEHHYIO AJHHY aBTO-
MaTHYeCKH B XOJe BhINMOJHeHHs mnporpammbl. B nporpamme MpHHAT
ko3¢ duumeHT JuHefiHoro pacwupedus a=2,05-107° coorBercT-
BYIOILHI pYy/NeTKaM CO CTaNbHbIM HEpPXKABEIOLIHM [OJOTHOM H TeMile-
paTtypa KoMnapHpoBaHus +20° C. Eciu u3MepeHHS NPOBOAHNH PY;
JIeTKOH ¢ KO3(P(HUHEHTOM JKHEAHOro pacliHpeHHs, pasubim 1,15-107°
(pxaBeroliiee MOJOTHO), TO B IporpaMme no ajapecam 22 u 23 caenyer
mOcTaBHTh UHGPY 1. AHA/NOrHYHO NOCTYNalOT B TOM CJydae, ecau
TeMmnepaTypa KOMMapHPOBAHHMSA pPYJIETKH He COOTBETCTBYET MPHHATOH
B nmporpamme. Iss storo B nmporpamme no azapecam 19 u 20 craBsar
HYXKHOe YHCJO.

HHcTpykuus oneparopy no BBOAY W NYCKY NPOrpamMmbi.

1. YcTaHOBHTb peXHM NporpaMMUpoBaHusi, HaxaB kiaaBuuiu B/O,
F, TIPT

2. Beectu nporpammy (ta6a. VII).

3. lNepeliTn B pexHM BBIUHCJEHHWH H OYMCTHTb MPOrpaMMHbIA yKa-
sareab F, ABT, B/O.

4, BBecTH HMCXOAHbIE JaHHble B caeaylolieM nopsinke — [, £, Al
H,, Hy, 3aBepuias BBOA KaX<IOro yucjia Haxartuem Ha kaasuwy C/IT:
i, C/IL; ¢, C/I; AL, C/IT; H\, C/IT; H,, C/II.

[Tocne Toro kak Oyaer BBeleHa MOCJeAHsisi MCXOAHAs BENHYHHA
Hy v Haxara kaaBuwa C/I1, KanbKy/AATOp NMPUCTYNHT K BbIYHCJIEHHIO
rOPH3OHTAJbHOIO NPOJOXKEHUs, 3HAUYeHHe KOTOpOro NOSIBUTCS Ha HH-
AMKaTope NpHUMepHO yepe3 8 c.

5. Inst BbIUKCAEHHUS TOPH3OHTAJILHOIO MPOJOXEHHS CJEeAyloliero
HHTEpBaJla MOBTOPHTb BBOA HCXOAHBIX AaHHBIX.

OG6pasen xypHa/tla BbIYHCJIEHHH, NOCAEAOBATEIbHOCTb BBOJAA HC-
XONHbIX AAHHBIX M KOHTPOJbHBIE MpUMepbl AaHbl B Taba. VIII.
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Ta6anna VU

Anpec Komanna Kon Anpec KoMausna Koa Anpec KoManna Koz
00 X—IT 1 41 13 X—=>I15 45 26 7 07
01 5 05 14 F O 25 27 /—/ oL
02 X—I1 4 44 15 f1-X 6 66 28 X 12
03 X-=I1 0 40 16 + 10 29 X 12
04 M-X 1 61 17 X—I1 4 44 30 IN—-X 4 64
05 bIl 51 18 - 14 31 + 10
06 08 08 19 2 02 32 FX 22
07 C/I o0 20 0 00 33 N-X 5 65
08 K X—-I1 4 L4 21 — i1 34 — 1§
09 FLO ST 22 2 02 35 F 21
10 07 07 23 0 00 36 c/M 50
I — 11 24 5 05 37 bil 51
12 F X? 22 25 BT1 0L 38 00 00
Ta6awnwua VIII
PyaeTka Hexoansie aanHbe
Mpo- T opusontans-
Marta Hat110- | duab- |Untep- Monpaska BHCOTHHE OTMETKH KOHILOB HH- op ]
KosppHunent i NeHHS Han Ban Wsmen Temne- KOMMaDHDO- Tepsanos, M HOe npoaoxe
" Lomebiore e | 1, *C Al DUt B m e
s (1) (2) (3) (4) (5)
1 2,05-10 +20| 20.11.85. 3 1—2 22,068 — 10 40,0013 250,630 250,126 22,050
3 2—-3 17,728 — 10 +0,0008 250,126 251,080 17,693
3 3—4 20,135 —9 40,0012 251,080 251,340 20,123

Npumeuanne

B ckoBrax nokasan 1OPRAOK BBOAR HCAOAHBIX AABHBLIX




2. Nporpamma BbIUNCIEHHSI BEPTHKANbHBIX
H FOPU3OHTANBbHBIX Aedopmanuil H CABUIKENHI

[TlporpamMma no3BOJIET NPOBOJAHTL OJLHOBPEMEHHOE BblUMCHEHHE
OCHOBHBIX BeJIMYUH Ae(pOpMalui ¥ CABHXKEHHH TFOPHBIX MOPO4 H 3eMHOMH
NOBEPXHOCTH NO OCEAAHHAM PENepoB U PacCTOAHUAM MexAy HumH. Jas
MoJyyeHHs1 MPaBHJAbHBIX [0 3HaKaM 3HauyeHW#l BEJHYMH HAaKJOHA H
KPHBH3Hbl BO3pacTaHHe HOMEPOB perepoB [OMXKHO HATH B CTOPOHY,
06PAaTHYIO NPOCTHPAHHUIO 3a/EXKH, A/ NPOPHABHBIX FHHHH, DACIION0XKEH-
HbIX [0 FAPOCTHPAHHIO, H B CTOPOHY HanNpaBleHUNi MafeHUs 3ajiexu
AAS NMPO(MHIBHLIX JHHHHM, PACMONOXKEHHbIX BKPEeCT MpocTHpaHHdA. 3a
HanpasJieHHe NPOCTHPAHHA 3ajeXXH NPHHUMAIOT HanpaBaeHWe, OTHOCH-
Te/lbHO KOTOPOTO JIMHHA MaJeHHsi pacrnoJjaraercs cnpasa. [lporpamma
COCTaB/ieHa TaK, UTO B pe3ysbraTe ee MPHUMEHEeHHA HAa MHKPOKaJ/bKy-
JIATOPE noJiyyaeM BeNHYHHB { (HAKJIOH), kR (KpuUBH3HA), & (rOPU3OH-
TajbHas aedopmauust) M § (rOpH3OHTa/NbHOE CABHXKEHHE) B MOpAAKeE,
yKa3aHHOM B npaBoil uactu Ta6a. [X. Cuer HauwHAOT C KOHuUA npo-
(UIABHOM JIHHUH, T. €. C penepoB c GOMbUIMMK HOMepaMH. [OpH3OHTAMDb-
Hble CABHXKEHMS penepoB pacCUMTHIBAIOT OTHOCHTENbHO penepa ¢ 66Jb-
wHM HomepoM. [TopAxoK BBOAA HCXOAHBIX RAHHBIX NOKa3aH B Tabu. [X B
cKoOKax.

MHcTpyKuns onepatopy no BBOAY M MYCKY MpOrpamMmbi

I. YcTaHOBUTH peXHM MporpaMMuUpOBaHHsi, HaxaB Kiaasuwu B/O,
F, TIPT.

2. Bsectu nporpammy (raba. X).

Tabawnua Ix

Ne ([_,y;c::gg:::e‘:‘i’:?;”, PeayintaTel BhuUCACHHT
;‘Z::;;- peﬁpa Wcxoanan Oanna Kpuiuisia Fopuson- | Topusow-
N P R I L i e o
loy M ' M TR IoMM
(16)
{ (14) (15) 1116 18
10,474 11,576 13 19 17
2 567 16 14
(1 (12)
15,728 16,160 (10) 15 13 —
! 3 394 12 10
12(89)22 12(%)78 1 9
4 ‘ ‘ (2:1)5 8
U @) °
20,465 | 20,665 7 5 j——
5 188 (4) 4 2
20,215 | 20,223 3 |
@ ®)
6 10(5)
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Ta6nuua X

Aapec Komanaa Koa Anpec Komanana Koa Anpec Komanna Koa

00 X1 2 42 31 c/n 50 61 — i1
01 1 01 32 BIl 51 62 N-X d or
02 BI1 oC 33 44 44 63 X 12
03 3 03 34 c/n 50 64 X—>M9 49
04 X1 d 4r 35 5 05 65 MM-X 6 66
05 5 05 36 X~—I1 4 44 66 =+ 13
06 X-—IT 4 44 37 3 03 67 c/m 50
07 7 07 38 X-I1 0 40 68 n-X9 69
08 X—+I10 40 39 M—-X 1 61 69 M—-X 2 62
09 MN—-X 2 62 40 c/n 50 70 + 10
10 BrIl 51 41 K X—I1 4 L4 A c/n 50
11 13 13 42 FLO 5T 72 X112 42
12 c/n 50 43 40 40 73 H-+X 8 68
13 K X—IT4| L4 44 Nn—-X 8 68 74 X-~IT9 49
14 FLO 5I° 45 Mn-X9 69 75 MN-X7 67
15 12 12 46 — 11 76 X—I1b 4L
16 — 11 47 M-X 7 67 77 M-—-+X a 6—
17 Mn-+Xd 6r © 48 < 13 78 X—+ITe¢ 4]
18 X 12 49 Xl a 4— 79 BI1 51
19 X112 42 50 n—-X c 6 80 34 34
20 Mm-+Xc 6 51 - 1!
21 -+ 13 52 2 02
22 c/n 50 53 X 12
23 F O 25 54 Mm—-X & 6L
24 — 11 55 n—-Xx7 67
25 Mn—-X s 6L 56 -+ 10
26 - 13 57 -+ 13
27 M->X 2 62 58 c/n 50
28 c/n 50 59 n—-xX7 67
29 F o 25 60 M—->X 6 66
30 X—IT ¢ 4(

3. INepefiTh B pexXHM BHIUHCAEHHA H OYHCTHTH NPOTpAMMHbLIA yKa-
satens F, ABT, B/O.

4. Bpectu 103 BIT1 99, BII B 4 X —1II 1.

[lpu BuimonHeHHH 3TOH omepauHH nocie Ha6opa 103 BIT 99 na
HHAHMKaTope nosBHTCH curHaa ownbku EITOI. Caenyer npoaosxurh
BIT B 4, ua unmukatope BuicBerurca curdan EO3, ero nanpasasior
B NMepBbLIff PErHCTp NMaMATH.

5. BBecTn nepBHe CeMb HCXOAHbIX AaHHbLIX B TOPsifKe, YKa3aHHOM
B Ta6a. IX B cko6kax moi HomepaMu |—7, 3aBepuiasi BBOA KaXKAOro
yucaa uaxardem Ha kaapuuy C/I1: los—4), C/IT; [s._4, C/IT; me, C/IT;
ns, C/IT; me, C/IL; ls—s, C/II; log—s5), C/IN.

[Tocne BBeneHHA B KaJNbKYJATOP CEAbMOH HCXOALHOH BeAHYHHBI
loe~5) W HaxaTtHs Kaapuwn C/I1 KaaAbKyJIsiTOp NPHCTYNHT K BbIUKC-
JIEHHAAM HCKOMbBIX BEJHYHH.

6. BuiBojp naHHBIX: NOCJE MEpPBOrO OCTAHOBA HAa MHAHKATope BHI-
CBETHTCS BeJHYHHA TOPH3OHTAJbHOH JAedopmauuuM HHTEepBana 6—5.
3anucbiBaeM 3TO 4HMCJIO B TabJjHLy BHIUKCACHHHE Ha MecTO, MOKasaHHOe
Homepom | (cMm. Ta6a. IX). CHoBa nyckaeM KaJjbKyJfiTOp, Ha)as
kaasuwy C/I1. Tlocne caenyouiero ocTaHoBa Ha HHAMKATOpe MOSIBHUT-
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€ BEJHYHHA TOPH3OHTAJBLHOrO CABH)XKEHHs MpeanoC/iefHero penepa
(B Hawem cayuae penepa 5). 3amHcbiBaeM 3TO 4HCJIO B TaGauuy Ha
MecTo, 0603HayeHHOe HOMEpPOM 2, W MNPOAO/IKAeM TaKHM o6pa3om
Jl0 NOJYYEHHA BeJIMUHHbl HAKJOHA HHTepBana 5—4, 0603HauY€HHOiH B
npaBoi 4acTH TabaHubl HoMepoM 7. Uxcla nosiBASOTCS HA HHIHMKATOpE
yepe3 2—7 c nocje KaxIoro mycka Kaabkyastopa. [locae ouepex-
HOro Haxarusi Ha knasuwy C/I1 Ha HHAMKaTOpe MOSIBHTCA CHrHaJ
EO3, xoropuii 03Hauaer, yTo AJsi NPOAOJIKEHHS cueTa HeOOGXOAHMO
BBECTH B KaJbKYJSATOP CJEAYIOUHE TPH HCXOAHBIX uMcjaa (OHH NOKa-
3anbl B Ta6a. IX uudpamu 8, 9 u 10 B cko6kax). Beogum ux B Kaijb-
KyJsiTop, (HKCUpYs Ka)noe uyucao HaxaruemM Ha knaasuwy C/I1.
BBenss mocnenHee u3 Tpex umcen M HaxaB Ha kaaBuwy C/I1, noay-
4yaloT Moo4epefHO 3HAYEHHA CAeAYIOLLHX YeTbipeX HCKOMbIX BEeJHUHH.
Onu o6GosHaueHbl B Tabs. IX Homepamu 8, 9, 10, 11. 3anuceiBaioT
ux B Tabnuuy. Tak mpogoiKaloT cuer A0 NoJHO#H 06paboTKH NPOPHIIb-
HOH JIMHHH, BBOAS KaX[Abl# pa3 NpH NOABJEHHH HA HHAHKATOpe CHr-
Hasa EO3 caenyioliHe no MOpSiAKY TPH HCXOAHblE BEJHUHHBI.

7. Ecnu cosepuwieHa ownbGKa OpPH BBOAE HCXOAHBLIX [AaHHbIX B Ha-
yajie 06paGoTKH NPOPHUIBHON JIHHHH, TO HeOOXOAMMO Hax<aTb Ha KJa-
BuwiH Cx # B/O u noBTOpHO BBECTH nepBble CeMb HCXOAHbIX AaHHbIX
cornacio n. 5. Ecan c6oil npousoiuen B cepeavHe o6paboTKH Npo-
GHABHOH JIHHHH, TO CJeldyeT «MpOrHaTb» MNpOrpamMmy /[0 MOSABJIEHHSA
Ha HHauKatope curHana EO3 u BpyuHyio BBeCTH B NaMsTb KasbKy-
JATOpa Heo6xOAMMble A/ NMPOJlOJIKEHUs1 ¢ mecTa c6os AaHHble: [ npe-
Ablayuero (ao c6osi) uHtepBana — X —I1 6, n npeabiayuiero pe-
nepa — X —I1 9; i npeabiayutero uutepBana — X — [1 ¢; & npensbl-
aywero penepa — X —I1 2. Tlocne 3Toro noBTOpPHTb BBOI Tpex
MCXOAHBIX BeJHYHH, Ha KOTOPLIX npou3owen c6oi.

Oépa):’é?u KypHa/na H KOHTPOJIbHbIH NMpUMep pacuyera npeAcCTaBJieHbl
B taba. XI.

Ta6auua Xl

Ne Hcxonnnie nakuvie (I—2 nabaopenus, nara) PesynbTatol BbUHCACHHH
oo 1N u r S :
¢:§;. penepa il);l(:ﬂi};" "“‘,?‘:;::ﬂd Ocepanne [Haknow K‘L“BIT;,“ Ta:fu";::e- TZSIE::)‘:
wiepaana | R TR T AT aopugun | capenetne
1 12,922 12,978 11,5 4,3
4 245 0,52 208
20,465 20,665 2,8 9,8
5 188 —0,30 8
20,215 20,223 8,8 04
6 10
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O6pa6oTky RaHHbIX Ha6GnloAeHHii C aBTOMaTH3alMeHd rpaHuecKux
nocTpoeHHi MoxHo npoBoanth Ha IBM EC-1033 no nporpamme, pa3pa-
6orantot BHUMM u nepenannoit B OrpacsieBoit ¢oHA a/jropuTMOB
u nporpamm (O®PAIl) Munyraenpoma CCCP. [Oas wmunu-3BM
«Hckpa-1256> Bo BHUMMH paspaboraun nporpammbi «Mckpa-11l»
u «Hhckpa-2lll» [12, 15}, no3Boasioline noayyaTb NpHBedeHHbIe 3Ha-
YEeHUA OJIMH U BEeJHUYMHbL OCeaHUH, HAK/IOHOB, KPUBU3HbI, FOPU3OHTAb-
HbIX CABH)KeHHH U NedopMaliil 3eMHOH MOBEPXHOCTH 33 MEPHOL MEXIY
ABYMsI CE€PHAMH HaGJIOJeHHH.
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