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K BONPOCY BE3OIMACHOCTHU PABOT MO JOBbIYE I'OPEJIBIX
norPoJ HA TEPPUKOHHKAX LHAXT KY3BACCA

I1. A. JIEOHOB

{[IpeacTapiena HayYHBIM CEMHHAPOM KadeApbl TeXHHKH OGe30MacHOCTH H TeXHOMOrHH
rOPHOTO TIPON3BO/ACTBA)

Topeable nopoasl TCPPHKOHHKOB (IUAXTHBIX TIOPOAHBIX OTBAJIOB) SIBJIS-
10TCSL XOPOUIMM CTPOUTENbHBIM MaTepnajgoM. OHH NMPUMEHATCS AJs BO3Be-
JleHHS JOpPOT, NIPHTOTOBJIEHHsT GeToHa M ApYrux uneaed. Kpome Toro, ropensie
[IOPOALI HCHOJB3YIOTCS KaK 3aKJalouHBIH MaTepHal.

Koanuectso Teppukonrkos B Kysfacce JOCTHraeT COTHH eAHHHU. BoJb-
1IHe OPOAHLEIE OTBAJb B yKasaHHOM Gaccefine HMeoT o6beM 1—1,5 M. M3
Ve Gosee JecaTH JeT Ha paje pyi-
HHKOB IPOHU3BOAATCSI HA TEPPHKOHH-
Kax paboTel mo AoObIYe ropefblx Mo-
poa. B nociaennee BpeMs Ha HEKOTO-
PBHIX IIaxTax Nepellyii K CKJIaJuposa-
HHIO NMOPOJbI Ha TMJOCKHE OTBaJbl.

OzEaxo HMEUIHecs: OCTAHOBJICHHBIE U
JNefCTBYIOIHE TEPPUKOHUKH elle Co-
Jnepxxkat 60JbIIOR 00beM — HECKOJAbKO
JIeCATKOB MHJJIHOHOB KyOOMETPOB I0-
pessiX nopos. i 60/bIIKHCTBA IPO-
M3BOJCTBEHHHKOB ILIaXTHbIE MOPOAHLIE Prc. 1
OTBaJbl TPEACTABISIUCE ©e30nacHbl- '

My GoaplinMu  Kysamu mnopong. [lo-

3TOMy ROOblUAa TOpENBX NMOpPOJ Ha TEePPHKOHHKAX MPOHU3BOAMIACH CaAMBIM
IIPOCTEIM CcMOCOOOM — CHEMKOH Yy OCHOBAHHA IO IEPHUMETPY TEPPUKOHUKA
TPEYrobHOTO CJA0S NPH NMOMOUIH OJHOKOBIIOBOTO 3KCKABATOPA O BBICOTHI
yeryna 4—5 m (puc. 1). Ilpu 3toM vacTh NOpOJA, HaXOoAAIlascs BhHIIE HA
CKJOHE OTBaja, cnoJsaja, ofpylmuBanace BHH3. DTH O0pyIUeHHs MHOTLA
naBanu HeGoJblIMe 06LEeMBI HOPO, HO GBIK caydau 0OpylIeHHs OGOABLINX
Mace Topeblx MOpOoj TMOpsiaKa COTeH H THicsiun KyGomerpos. PaGouee npo-
CTPAHCTBO Y OCHOBAHMsA TEDPHKOHA 3acenanocb. IlpH  aHasoOTHUHBIX
YCIOBHAX HECKOJABKO JIeT TOMY Hasaj HpPOH30ILe] ONO0J3eHb-00pYIIeHNe
B KaparanawnckoMm Oacceiide. Mceaegopanuavu (axTHieckoro marepHasa
0 KPYITHHIM OGpYILIEHHSM yCTaHOBJIEHO Ciaenyioulee. Bricora TeppHKOHU-
KOB OGB4 camast pasuooOpasnas — oT 40 ao 70 m. KonvuecTso ob6pymius-
. wefics  mOpPoaBl  (OKPYIVI®HHO, MO ODUEHTHPOBOUHBIM  TIOJICUETaM  CO-
crapasiio or 100 mo 1000 w3 Ilpomoa:kurenpbHOCTb  OOpylUeHHA B

HEKOTOPBIX CJyuasix He 3aMepsiiach, a B APYrdx ompeipeneHa B 40 MuE,
1 gac, 3 wac. 30 mun. u 5 uvac. 30 mun. Kaxnoe oOpylieHHe COCTOSAI0 H3
HECKOJbKHX OTHEJNbHLIX NMepeMelleHHil (OMOJI3Hel) MOPOAbl CO CKJIOHOB OT-
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Bajsa. VHTepBa/bl BpeMeHH MEXKIAy OTAENbHBIMH TepeMelleHusIMi OBl OT
10—15 mun. 1o 5 yac. 3aceinka pabouell MAOUIAAKH KYCKOBbIM MaTepHaJjoM
NpOHCXOAuAa Ha BesuuuHy 15—30 M OT KPOMKH OYHMCTHOrO YCTyIa Yy OCHO-
BaHHsl oTBaJsia. Passer mbliid NpH o6pylIeHHsX 3aBHCHT OT MAacCChl CHOJ3a10-
I[MX CO CKJOHA MOPOMA, OT CHJIbI M Hanpas/jeHus Berpa. B tuxyio noroay
MblibL VHOCHTCS OT TeppukoHuka Ha 40—80 M. Berep mepemeiniaer ee W Io-
POMHYIO MeJoYb OT OCHOBaHHs oTBajna Ha 200 u Gomee metpos. aBecTHLI
caydan (maxrta Ne 5—7 Tpecra «AnxKepoyroab») yHoca NbliiM Ha 1 XM oT
teppukonnka. CJofl Topsuell NbIIM NPH OAHOM OOpyIIeHWH HabJoxancst
B 40 M OT ycTyna OKOJIO OCHOBaHHA,

Ilpn o6pylieHusix B BO3JAyX NOJAHHMAETCA 3HAUHUTEIbHOE KOJHYECTBO
pacKaJeHHOH NOPOAHOM H ropsiueil yroapHo# nbliu. OHH 0Opasyior 06-
JaKa YepHoro u 6yporo 1BeTa. ¥roJjbHas Nblib BOCHJaMeHsieTcs, Aasas npi
9TOM SI3bIKH IJIAMEHH, AoXOAsuHe 10 20 M, KaK B rOpPH30OHTAJbHOM, TaK H B
BepPTHKAJbHOM HalpaBjieHHsX. YKa3aHHHe o6JaKa MblaM 00pasyloTes He-
IpepLIBHO B TeueHMe mpoiecca o6pyienus. CiaelyeT OTMETHTb, YTO NIPH 00~
pPYLUEHHsIX BCEX THIOB 3BYKOBEIX SIBJICHHI XapakTepa B3PBIBHBIX, TPOX0OTA HE
HabJ1101aJ0Ch.

B sicayio morony 6e3 ocankos mpousourno 91% Bcex o6pyulenui, Bo
BpemMsl JOXKJAsl H cHeromnajga — 6% u B mpoliecce B3PLIBHLIX paboT (IIOAPHIBKA
HaBHCAMUIEH YacTH [OPOX B yCTYNe NPH BbleMKe Yy OCHOBaHHA TePPHKOHH-
ka) —3%. Ocaznxku A5 BO3HUKHOBeHHS OOpYLIEHHs PellalIero 3HaueHHs
He umeloT. OHH, BEPOATHO, ABMASIOTCA NEPBOHAYANLHBIM HMIIYJIbCOM /s Je-
(hopMaLHH.

O6pyuieHns Ha TePPUKOHHKAX NPEACTABJSIOT 3HAUNTEAbHYIO OMACHOCTH
Kak Jas Jiofeldl, TaK W NPOH3BOACTBEHHOr0 OOOpPYAOBAHHs, 3AaHHH, COOpy-
KEHHH M KWJIBIX JOMOB. :

1. Onacnocts OT o6pyWIHBLIEHCS MOPOALI K OCHOBAHUIO OTBaJja. JTa IO-
poAa OOBIYHO 3aCHITAeT BCIO BLIEMKY OKOJIO yCTylla H YaCTHYHO NepeMellaer-
csl 3a TPAHHILY ee, OHA NPOH3BOLHT Me€XaHUUECKOe M TeIJIOBOE BO3AeHCTBU,
TaK KaK B HeH COMepKHTCH MHOIO KYCKOB H MeJOYH, HATPETOH [0 BBLICOKOI
teMmmnepatypsl. CienoBaTesbHO, BCIO IJIOH(AAb BBHIEMKH Y OCHOBAHHA HYKHO
cuutaTth onacHoi. lllupuna omacHo! 30HBI MOXKeT LOXOAHTL 10 30 M.

2. OnacHOCTL OT B3BeILEHHOH B BO3/yXe FOpslled YroJbHOH H packa-
JeHHON MOpPOJHON MBIIH ABJACTCS 3HauuTenbHOH. B obaakax u Kaybax yka-
3aHHOTO COCTaBa 0OPA3yIOTCS SI3bIKH NJaMEHH B BEPTHKAaJbHCM, HAKJIOHHOM
H TOPH30HTAJNBLHOM HalpaBJ/eHHAX. J/nHa SI3bIKOB MOXKeT LOCTHraTbhb 00Jb-
1ok Beaxuuuibl, K coxkajieHHIO, HET JOCTATOYHO TOJHBIX JaHHBIX O BEJHYHHE
nepemelienus ropsueil nopoaHoi mbelau. [lo HekoTopbIM HaOMIOLEHUAM HA
paccroauun 140 M oT ycTyna BHH3Y Yy OCHOBAaHHS NMblJIb H NOPOAHAA MeEJ0Uh
elile COXPAHSAIOT TAKyl0 BBICOKYIO TeMIepaTypy, 4TO OHH MOTYT IPHYHHHTDL
OKOTH JIIOAAM H BBI3BATH MOKAD JEPEBAHHBIX COODY:KeHHH (Oylka, 3aGopht)
H Jae Ha YroJbHOM CKJaale.

YKasaHHble OCHOBHBIE JiBe ONMACHOCTH TIPH OOPVIUEHHSIX BCJERCTBHE
paspaGoOTKH BHH3Y Y OCHOBAHHSI TePPUKOHHKA ABUJAHCH NPHYMHON Hecwact-
HBIX cJayuaeB (JeTKUX M TAXKEJbIX) MW aBapHuil, IPH KOTOPHIX 3aChiNanich
OuucTHble 3a00d (yCTymBl) Ha OTBaslaxX, 9KCKaBATOpPbl H JApyroe obOpy-
JOBaHUe.

Mexanuam kpynHBIX o0pymieHHH TnpH pa3paboTKe MOPOAHOTO OTBAIA
EHH3Y Y OCHOBAaHUA AOBOJBHO CJAOXEH H He fABJACTCSH OLHHAKOBLIM IJisi Tep-
PHKOHHKOB pas3Hoit BricOoThl. Ilpn nceiegoBaHHH 3TOro BOMpoca HeOOXOIHMO
VUHTLIBATH PAI O0COOEHHOCTEH CTPOEHHS TeJsa NMOPCAHBIX OTBAJOB.

[panyioMeTpuyeckuii cocTaB IIOPOJ TEePPHUKOHHKA HEOMAHOPOIEH.
B nuxkueil 30He ero (puc. 1, 2) BoicoToo 4—6 M mpeobaazaer KpynHOKYC-
KOBOH MaTrepHaJ, B CPeJHed — OTMeUaloTCsl NPeUMYIIeCTBeHHO cpednHe I
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MeJIKHE KYCKH MOpPOA U B BepXHeH 30He, y BEPIUHHHI, —- HEPACCOPTHPOBAHHAS
710 KPYIHOCTH NOPOAA.

Creneub 00:KHra Nopon Ha TOPSIUIMX TEPPUKOHHKAX TOXKE HEOAHHAKO-
Bag. Hauboabmnit o6xKur HabJaroaaeTcsl B HUXKHEH 30He OTBaJjia. 31ech, 6Ja-
romaps KPyINHBIM KycKaM, HMeeTcsl Xopoluias
TI0faya K MeCTy TOpeHUsl CBExKEro BO3AYyXd.
‘Temnepatypa JOXOAHUT IO BBICOKHX IpPeJCsOR
{1500°). B pesynbraTte NOpPOAB He TOJbKO
XOpOLIO HPOKAaJHBAIOTCH, HO HHOLJA H CheKa-
JOTCST B MOHOJIMTHYI0 Maccy. Bo Bcex 3oHax
TepPHUKOHHKA HMeEIOTCS Y4YacTKH, Te MOPOAL
VIJIOTHEHbl, O0pasyloT OTHAEJbHbIE MAacCCHBBHI,
B JPYTHX y4acTKax IOPOJbl OCTAIOTCS B BHIE
‘OTHeIbHBIX HECBS3aHHBIX KYCKOB, MeEJOUd M
obii. JlaBieHue mopof, TOpeHHe HX H3Me-
HSAET COCTOSIHHE YKa3aHHBIX y4acTKOB.

PaccMOTpHM MexaHH3M OGpYVIIEHHS 1MOPOX NMpu pa3paboTKe TePPUKOHH-
KOB C YCTOHYHBBIM PaBHOBecHeM NOpPOA. K HHM OTHOCATCS OTBAJbBI BBICOTOIO
10 35—40 M. Ilpn paspaborke BHH3Y, Y OCHOBaHHA (puc. 1), ycTym pacmno-
naraercst B HHiKHell 3oHe. [Topoasl, HaxogfAIIKHecs BBepXy, N0 CKJAOHY Teppi-
KOHHKA, GYAYT Crojas3aTh M0 MJOCKOCTH MOJ YIJOM eCTECTBEHHOIO OTKOCa.
DTOT npoilecc TPyLHOYNpaBasieM. B syunieM caydae nopoAsl cloa3al0T H 00+
PYIIUBAIOTCS TIOCTENIEeHHO TOHKHUMH CJAO0SIMH H OTJ@/IbHBIMH ydacTkamu I, 2, 3.
DKCKaBaATOP YCMeeT 3Ty MopoAy yOparth M He AONYCTHTh 3achianus pabo-
yell MJAOLWAAKH U camoro cefs. B OTHAe/BHBIX CJayyasX, Kak Iokasasa npak-
THKa, 6OJblIast Macca MOpPOJL CO CKJOHA TePPHKOHHKa B BHAe MOUIHOFO ¢JO%
ABCJI 6bicTpo crnogasaeT, oOpymiHBaeTcs BHH3 W 3acbllaeT yCTyI, JIOAeH H
MAalluHHDbI.

Ha TeppuxkOHHKAaX ¢ HEYCTOHUHBBIM paBHOBeCHeM @Opoj (BHICOTOIO BO-
gee 40 M) MexaHU3M OODYUICHHS CJIOXKHEE.

[To Bepuankomy [2], mopoasl oTKOca HaXOAATCA B PaBHOBECHH, KOTAa
CyMMa CHJBl TpeHHs, o6ycaoBJaeHHAA BecoM npuambl ynopa ABO (puc. 2),
H cusa cuerienus o noeepxHoctn OC paBHa uan GoJsblie CHJABI, ONpepend-
eMoil BecoM MpH3MBl aktusHoro aedcrsus BOC. Ifpu paspaGoTke Teppuko-
HHKa BHHM3y V OCHOBAHHS OT NPH3MBI ynopa oTpe3aercsi uwacth AJLE, nio-
mwanbp onupanusad AO cokpamaercss 1o EO. B pesyabrate cooTHouweHHe cHJI
M3MeHsIeTcsl, paBHOBeCHe HapyLIaeTcss H NMPOHCXOAHT obpyluenue. B obmem
caydae MmoBepxXHOCTb ckoabxeHHss AOC npexacrapaser co60K KPYrJaOUHJHH-
JpHYECKYI0 MOBEPXHOCTb.

O6beM moponbl, OrpaHHYEHHBH CKJIOHOM H YKa3aHHOH NOBEPXHOCThIO
CKOJIbXK€eHHUsl, 00pyIuuBaeTcss BuU3. [Ipu nBUKEHUUM K OCHOBAHHIO OH MPHOD-
peraer XHBYIO CHJIY W 3aChillaeT BEIEMKY depel yeTynoMm Ha 15—30 M ne 1o
yTJIOM eCTeCTBEHHOI'0 OTKOoca, a ropasfo moJoxe. OOpyllleHHe NPOHCXOAUT
He cpasy Bcel MaccoH, a mocaefoBaTeJbHBIMH YaCTAMM IO HalpaBieHHI0 K
BepliHHe oTBand. IIpn 3TOM B BO3AYyX MOJHHMAETCS 3HAUHTEAbHOE KOJHYe-
CTBO pacCKaJeHHOH MOPOJAHOH M YroabHOH nblad. Onu obpasyior uedble obia-
Ka, MOKPHIBAKOLIHE TCPPUKOHUK.

Caenyer 0co60 OTMeTHTD, 4TO NPH AOOHIYE TOPEJBIX [IOPOJ BHU3Y, Y OC-
HOBaHHsI TEPPHKOHHKA, KpoMe OOJBIIMX OOpYHIEHHH, HA CKJAOHAX FOJOBHOMN
YACTH OTBaJia BO3MOXXHO BO3HHKHOBEHHE KPYIHBIX JeOpMalHH CJIedyIUIHX
BUOB: 1) CyXHX TEpMHUECKHX OMNOJ3HEH-06PYyLIeHHH H 2) JIHBHEBLIX TepMH-
YeCKHX -OMoJ3Hed-06pymenuii. B XBOcTOBOH wacTH OTBaja YKasaHHBIX Je-
¢opmanui He HabJMI0A0Ch.

Ias npeaynpexkaeHns aBapHil H HECUACTHBIX CJydaeB Ha TePPHKOHHKAX
IpH pa3paboTKe HX PEKOMEHAYIOTCH CJAeLYIOLHe MepPONpHATHS no Gesomac-
HOCTH:
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1. Pa3paboTka TeppHKOHHKORB AJisl MOJYYEHHUS ropesblX NMOpoJ A0MKHA
NPOH3BOJAHTLCS TOJABKO IO crMelHaJbHOMY NpoeKTy. B 3ToM npoekre Heo6Xo-
AHMO YYHTHIBATb 3aKOHbI PAaBHOBECHUA NOPOJ H YKa3blBaTb KOHKDETHblE Me-
ponpuaTHs 1o 6e301macHOCTH.

2. Pa3pafoTKy TeppUKOHUKOB C HEYCTOHUMBLIM pAaBHOBECHEM TIOPOA
(BbICOTOIO Oosee 40 M) HYXKHO BECTH ¢ YUETOM BO3MOXKHOCTH BO3HHKHOBEHHs
JPYTHX KPYNHBIX JAeopMalui: CyXUX TepMHYECKHX OMOJI3HeH-06pylie-
HUH U JHBHEBbIX TEPMHUECKHX OMOJI3HEH-06pyIIeHHH,

3. lo6kiua ropennix MOpOJ Ha TNOPOJHBIX OTBaJjax lIaXT Yy OCHOBaHH
MX TIDH NOMOILH 3KCKAaBaTOPOB HOJKHA ObITh 3ampelleHa BBUAY OOJbIIOH
BepOSATHOCTH BO3HHKHOBEHHSI KPYMHLIX OOpyUIeHHMH, omacHBIX AJA JloJed 1
0GopyAOBaHHS.

4. I'lpu pa3paboTke BBICOKHX TepPpPHKOHIKOB (Gosee 40 m) ags moayue-
HHs GoJee yCTOHYMBOrO paBHOBeCHSI NMOPOX HeoOXOAHMO cHayajJa cpe3aThb
BEPXHIOIO 4aCTb OTBAJOB IIPH NOMOLUM CKPeNePHBIX YCT2HOBOK, JebGelKH KO-
TOPBIX MOHTHPYIOTCS Ha JHEBHOH NMOBEPXHOCTH Ha TAKOM PacCTOSAHHH OT OC-
HOBAHHS TePPHKOHHKOB, FJle HeT OlaCHOCTH, BO3HHKIIEHd MpH KPYDHBIX je-
dopmauusx [4].

5. Ilocne cHHXKEHHS BBICOTHL TEPPHKOHHKOB 10 35—40 M oun Gesonac-
HO MOTYT pa3pabaTblBaTbCs 3KCKABATOPAMH TIOPH3OHTAJbHBIMII CJOSIMH
CBEPXY BHH3 C npeABapHTeJbHBIM OXJaKAeHHeM TOopeJblX NMOPO BOIOIO.

Boisoant

1. Kpynubie oOpyumenus npu pa3paGoTKe TEPPUKOHHKOB BHH3Y, Y OCHO-
BaHHA, He CJyyaliHble, CTHXHIHBIE, a BIOJHe 3aKOHOMepHble siBaeHHs. OHH
Aa10T MHOrJa KpynHble aBapHH C 4eJOBEYeCKHMH xepTBaMH. [loatomy yka-
3anHble JehOopMalHH BMeCTe ¢ APYTHMH — CYXHMIH, JHBHEBBIMII T€pMHYECKH-
MU OTIOJISHAMHU-OGPYIICHHSAMH JOJKHBl YYHTHIBATbCS B MEPBYIO Ouepeib IpH
COCTaBJIEHHH ITPOEKTOB JOObLIYM rOpeJiblX NOPOJ HAa NMOPOLHBIX OTBaJax.

2. HeoOxonMMo mpekpaTHTh KyCTaplHHy B BONpoce paspabOTKH Tep-
puxoHukoB. Jlo6blua ropesblx MOPOJ MOXKET NPOH3BOAUTHLCSA TOJLKO MO Crie-
LuaJbHBIM NPOEKTaM. B 3THX npoekTax OCHOBHblE mapaMeTPhbl A0JAKHbLI OLITh
ONpeNesNeHbl ¢ YyYeTOM 3aKOHOB M JAaHHBIX O PABHOBECHI NOPOJA H JaHbl KOI-
KpeTHble MepONnpHATHA N0 0e30MacHOCTH,

3. JloObl4a ropeJbix NOPOA HAa TEPPHKOHMKAX YCTYNIOM Y OCHOBAHHS HX
HEe TapaHTHpPOBaHa OT KPyNHLIX aBapHil M HecyacTHBIX cJaydaes. I[Toatomy
3TOT cnocob J00blYH A0JKEH ObITh 3aNpeIieH M 3aMeHeH Ha 6oJee 6e30-
nacHble.

4. Tlopsnox pa6or mo GesonacHoil fo6biYe TOPEIBIX NOPOI Ha TeppPHKO-
Hukax Kysbacca moxer ObITb PEKOMEHJAOBAH M /IS APYTHX YrOJAbHBLIX paii-
OHOB, HampuMep, Aas Kaparanaunckoro, rie nopoasl WIaXTHBIX OTBAJIOB Cy-
LIECTBEHHO He OTJaMYaroTcs oT mopon Kysbacca.
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