hi NMepMCKn HauMoHanNbHbLIN UccrneaoBaTeNIbCKUN MNONTUTEXHUYECKUN
== YHUBEpPCUTET
[IHHITY

Kadenpa «be3onacHocTb XnsHegesaTeribHOCTU»

OucuunnuHa «be3onacHoCTb BeaeHUs ropHbIX paboT 1 ropHocnacaTenbHoe Aeno»

NEKUNA 7. MOXAPbBI HATOPHbIX
NPEANPUATNAX




lNo)xapoM OObIYHO CUMTAETCS HEKOHTPO/IMPYEMbIN MPOLIECC TFOPEHUS,
NPUYMHSAIOLLMA MaTePUasnbHbIN ylepb, Bpea XXU3HU 1 310POBbI0 FPaX<aaH,
NHTepecaM obLLecTBa 1 rocyaapcTea.

PyAHWYHbIMM Ha3bIBAOT MOXapbl, BO3HWKLUME HENOCPeACTBEHHO B TOPHbIX
BblpaboTkax (MoA3eMHbIX M OTKPbITbIX) MU MacCcMBE MOJSIE3HOr0 MCKOMAeMoro, a
TaKXXe Ha NOoBepxXHOCTU (HaAWaxTHbIX 34aHUSX, CKnagax MoJsie3Horo
MCKOMaeMoro M T.4.), €CIM CyLLeCTBYeT OMnacHOCTb MOMnadaHus OrHs Wu
NPOAYKTOB rOpeHnst B ropHble BbipaboTKU. [1og3eMHbIMU SBNSAIOTCA MOXXapbl,
NENCTBYIOLLIME B FOPHbIX BblpaboTKax.




ANHAMUKA NOA3EMHbIX MOXXAPOB HA
LHAXTAX POCCAUA

['on 1996 | 1997 | 1908 | 1990 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
TrHcao ooa-
3IeMHEIX 56 57 38 32 27 23 25 28 14 12
MOAEAPOE
JHcmo 3H-
IOTeHHELX 37 17 22 13 10 11 10 14 11 3
MNOEAPOE
Tucao k-
I0TEHHBIX 19 40 16 10 17 12 15 14 3 0
NOEHAPOB
Homs 3H10-
TeHHEDX 66 30 58 40 37 48 40 50 78 25

noxapoe, o




[oXapbl, AUKBUAUPOBaHHbIE NoApasAeNeHNnAMM BIC4 M4C Poccuum
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KITACCUPNKALUNA N TTPUYHNHDI
BO3HWKHOBEHWA NMOA3EMHbBbIX
[TOXXAPOB

[Moa3eMHbIM NoOXXapoM Ha3blBa€TCA noboe BO3HMKHOBEHME B LUAXTe ropeHus,
TIIeHUA UJin CaMoBO3ropaHnd roproyero selecrtBea C BblaernneHnem Ternsia y ra3oB. B
3adBNCUMOCTU OT XapaKTepa BOSHNKHOBEHUA NOA3EMHbIE MNOXKapbl NOAPa3aesiAoTCA
Ha:

- 3K302€HHbIe (BO3HMKAIOT OT BHELIHMX WUCTOYHWKOB Temnna, BOCMIaMEHSOLINX
roptoyee BeLWecTBO);

- 3HOO2EeHHbIe (MeAleHHO pPa3BMBAIOTCH BCNeaCTBME Mnpouecca CaMOBO3ropaHus
OKUCNSAOLLErocs).
OK30reHHble NoXKapbl BbI3bIBAOTCA BHELLHUMW MCTOYHUKAMK TEMNSIOBOIO MMMynbCa.
NMpUYMHBbI 3K30reHHbIX NOXXapoB:
- HebpexHoe obpalleHne C OTKPbITbIM OrHEM (KypeHue, HecobniogeHne mep

NPEeaoCTOPOXHOCTU NPU OrHEBLIX paboTax);

- HENpaBuUnbHasa sKcnnyaraumsa aNekTpoobopyaoBaHUS;

- HapyLLEeHWe NpaBuIl BeAEeHUS B3pbIBHbIX paboT;

- Ype3MEepPHOE TPEHNE ABMXKYLLMXCA YacTen MalUUH N MEXaHU3MOB;

- 3aropaHue MeTaHa B 3a605X 1 BbipaboTaHHbIX NPOCTPaHCTBAaX.




OK30reHHble noXxapbl BO3HMKAKOT No4 AENCTBUMEM BHYTPEHHUX MCTOYHMKOB
Tenna, obpasylwmnxcs noa AencTBMeM (OU3MKO-XMMUYECKUX MPOLECCOB,
NpOMCXOasLWMX B YINSAX U YIANCTbIX NOPOAAX, CKMOHHbBIX K CAMOOKUCIIEHUIO U
camoBosropaHuio.  MpuYnMHOM  camMoOBO3ropaHusa  yrna  SBMSIETCS
HU3KOTEMMNepaTypHOE OKUCMEHME MPU OOCTAaTOMHOM MPUTOKE BO3dyxa Ans
OKUCIIEHMST N B TO Xe BpemMda HedocTtatovyHbiIM Afs  yHoca Tenna,
obpasytoLerocs npm aToM.

OnacHOCTb BO3HUKHOBEHNS 3K30r€HHbIX MNOXapOoB SABMSTCS:

- CNOCOOHOCTb YIIsi K OKUCIEHMUIO KUCOPOAOM BO3AYXa;

- NPUHATas TEXHONOrNS BeAeHUs ropHbIX paboT (cuctema paspaboTtku, cnocob
yrnpaBrieHnsi KPOBIEN, CXEMbI MPOBETPMBAHUS 1 AP.)

- TOpHO-reonormyeckme ycnoeus (yron nageHus nnacrta, MOLLUHOCTb MiacTa,
CBOMCTBa OOKOBLIX NOPO/, HANNYME TEKTOHUYECKMX HApYLLEHUN...).




KJITACCUOUKALUMA NMPUPOLAHBIX ®PAKTOPOB
10 CTEMNEHU BIVNAHNA HA SHOAOIMEHHYHO
[MTOXXAPOOINACHOCTDb YI'OJIbHbIX LLUAXT

CTenmeHEs ODACHOCTH

JYC

PaxToph o . Becsua
Mamo omacao COnacHD
OMaCHO
NEMHEYSCKAS AETHEHOCTE - , .
e MMeree 0023 0.025-0.050 Bomes 0030
VIIE, CMC/(-d)
YT1roo DajgeHHE IINACTa. I'pa- v 2 ‘ —
= T Memee 35 35-35 Eomee 55

MOImHOCTRH Gomee 0.2 M BO
BMEMAMIIHY DOpoIax

TaX OOHOH MOM-
HOCTH  padoderno
ILTACTA

MomaocTs m1acTa, M Meree 1.3 1.3-3.5 bomaee 3.5
['eodorEgeckHe HapyIIeHHA Het IlmxaTHERR S JH3LEHKTHEHEIR
[IpomtacTen CYMMapHOH Het B mouse B mpede- | B EpoBae B mpe-

Jedax Tpex MOI-
HOCTeH pabouero
OIacTa




"TPODOUNTAKTNKA OK3OINEHHbIX
TOO3EMHBIX TIOXAPOB

Bce meponpuatma no npenynpexneHnto 3K30reHHbIX MoXKapoB OENIATCA Ha OBe
rpynnol:
1.MeponpusaTtna no ycTpaHeHMo TENSOBLIX UMMNYNbCOB;
2.MeponpusaTrs N0 COKpPaLLEHNIO BO3MOXHbIX 0OBEKTOB FOPEHUS.
MeponpusaTusa no ycTpaHeHUIo TENSIOBbIX UMMNYSbCOB:
1) Mpwu akcnnyaTtauum anekTpoodopyaoBaHNA HEMNb3S A0MYyCKaTb:
- Meperpy3okK 1 K.3. B arIeKTpUYEeCKomn Lenu;
-pasMblkaHNA No4d Harpy3kOW KOHTaAKTHbIX YacTen unu paspbiBa TOKOMPOBOASLLEro
NPOBOAHUKA;
- CNabbIX KOHTAKTOB B Lenu;
- yTeYeK ToKa Ha 3eMIto.
2) Npw B3pbIBHbIX paboTax Henb3da AonycKaTb:
- MPUMEHEHNEe HeKkavyecTBeHHbIX BB;
- MPUMEHEHUE NoBbILLWEeHHbIX 3apsaao0B BB;
- B3pbIBaHME LUMNYPOBLIX 3apsa40B 6e3 3ab0onku, NpUMeHeHne Heka4eCTBEHHOM U
BbIMOSIHEHHOM U3 FOPHOYMX MaTepuranos 3aDONKN.




3) Mpwu akcnnyatauum MallnH U MEXaHM3MOB HEMNb3S A0NyCcKaTb:
- TPEHME KaHaTOB O AfIEMEHTbI Kpenu w1 wnansbl;
- TPEHUE KOHBENEPHbIX NIEHT O KPENb BbIpabOoTOK, HEBPALLAOLLIMECH POSTNKM;
- Kcnnyarauma malmnH 6e3 JocTaTouHOM CMa3ku HopMarbHO TPYLLMXCSA AeTanew;
- eperpesa pexyumx 3ybkoB 1 MEXaHU3MOB.
MeponpusaTna no CoOKpaLLeHU0 BO3MOXHbIX OO bLEKTOB ropeHus:
- IPUMEHEeHNe Heroptoden nnn TPYaHOropryen Kpenu;
- 3aM€EHa TroprYMX MNPOPE3UNHOBLIX KOHBEWMEPHbLIX NEHT U BEHTUNSUMOHHLIX TPyO
HEropr4Ynmu;
- MIPUMEHEHME Kabernen c Heroproyem 06oNoYKoON;
- 3aMeHa 3reKkTpoobopyaoBaHUs, MMEKLLEro ropryee MUHepanbHOe Macho,

3NEeKTPoobopyaoBaHNEM C CYXUMM 3aMNOSTHUTENAMU;
- MPUMEHEHUE TMAOPOCUCTEM C HEroproYen paboyden XXNAKOoCTbIO.




[TPOOUTTIAKTUKA SHOOIEHHbBIX
[TOXXAPOB

CBoOMTCS K MaKCMMarbHOMY CHWXEHUI0 NoTepb Yrns, HeoonyLIEHUK YyTedek
BO34yxa udepe3 BblpaboTaHHOE MNPOCTPAHCTBO M CBOEBPEMEHHOW WX M30NSLUN.
BckpbiTne, noarotoBka M paspaboTka nnacTtoB Yrns AOMKHbI NPONU3BOANTCA Yepes
nonesble BbIpaboTKN. BblieMo4Hble y4acTKu OOIMKHbI pa3aensarcs
NPOTMBONOXAPHBLIMU LIENIMKaMX LUIMPUHON HE MeHee 6M, KOTOpble OrpaHUYnBatoT
pacnpocTpaHeHune noxapa. OTpaboTka y4acTkoOB NPOM3BOAUTCS TONbKO 0OpaTHbLIM
XxoaoMm. [nuvHa BbIEMOYHbLIX YYacTKOB OOMKHA ObiTb TakoW, 4TOObI Bpemsi ux
OTPaboTKkM He npeBbIAano MHKYOALMOHHbBIN Nepuoa caMoBo3ropaHusi. B kadectee
cnocoba ynpaBneHus KpoBrenm B BblpaboTaHHbIX MPOCTPaAHCTBAaxX PeKoOMeHAyeTcsd
nonHas 3aknagka.

[Onsa n3onaunn BbipaboTaHHbIX NPOCTPAHCTB MOIYT MCMOMb30BaTbCs MEPEMbIYKU
OBYX BUOOB: o
-0e3 BpyOa; 5
- ¢ Bpyoom (no yrnto He meHee 1,0 mun no
nopoae He meHee 0,5m). /fi.
Hanuune Bpyba nmeeTt HegocTaTok - e é

ocnabnsTcda BMellatoLmne OpHbIE MOPOAbI
n npomncxoanT o6pa3OBaH|/|e B HUX
AOMNOJTHUTEJIbHbIX TPELUH.

mmu BB R
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Bonbluee pacnpocTpaHeHue nony4vatT 6e3BpyboBble nepemblyku. lNNepen umx
BO3BEAEHMEM NPOU3BOAAT TaMMOHaX MNopog Mo MNepumeTpy BblpaboTKu
MUHUCTBIM UNU LEMEHTHbLIM pacTBOPOM. [ANns yBENUYEHNSI KOHTaKTa NEPEMbIYKU
CO BMellalWwumm nopogaMmn B Tene nepemMbldknm UM B nopodax AenawoT
KONbLIEBOW Ma3s, KOTOPbIA 3aMnofnHAKT LEMEHTHbIM pacTBOpPOM. [ noBbILLEHUS
YCTOMYMBOCTU MNEPEMbIYKM OT Hanopa BOAbl MPUMEHSIOT MeTanIM4ecKyro
apmMaTtypy nU3 cTepXHen, BBOANMMbIX B LLUMYPbI X TEMNO NEPEMbIHKMN.

EiS

TITIT LN

-

Yy

BesBpyboBasi bpycyaTas
nepemblyKa:

1 - mactuka

2- OETOH;

3 - wnypobl;

4 - onany0ka;

5 - KopoTKMe bpychbs;

6 — OnNvHHbIE BpyChbs;

/ - BTOpasi CTeHKa onanyobku.



TYLLUEHWE PYAHWUYHDBIX TTOXAPOB

TyllEeHME NOXXapOB MOXET OCYLLECTBNSATLCA aKTUBHBLIM, MAaCCUBHBLIM MM KOMOUHUPOBAHHBLIM
cnocobamu. lloxkapbl, BO3HMKAKOWME B 3AAHUSAX, COOPYXEHUSX, @ TaKXe 3K30reHHble U
3K30rE€HHbIE NMOXapbl, BO3HMKAOLWMNE B AOCTYMHbIX MECTaX NOA3EMHbIX FOPHbIX BbIPaboTOK U
pa3pe3ax, 0bbIYHO TYLIAT aKTUBHbLIMK Criocobamu,

AKTUBHBIN Crocob TyLlEeHUs1 — 3TO HENOCPEeACTBEHHOE BO3AENCTBME Ha O4ar ropeHus
OrHeracuTenbHbIMM BellecTBaMn (BOAOW, MEHOW, MECKOM, OrHEeracuMTeslbHbIM MOPOLLKOM,
MHEPTHbIM ra3oM U Mp.) WIM AUCTAHLMOHHAA noaa4va B 30HY FOPEHUSt 3TUX BELLECTB MO
TpybonpoBoAaM, CKBaXkMHaM WM NO NOABOASWMM BblpaboTkaM, a TaKXe yaaneHue
FOPSALLUMX MAcC C UX OXJTAXKAEHUEM.

lMaccuBHbIN CNIOCO6 TyLLEHMS MOXKAPOB NPeayCMaTPUBAET N30MSLIMIO MOXapPHOro y4acTka U
NMPUMEHSETCS B CNyyasX, KOrga odar HeAoCTYrneH, HEM3BECTHO ero MECTOHAxXOXAEHUS, HET
AOCTaTOYHbIX CPEACTB A/ TYLIEHUS, OHU HESKOHOMMYHbI MM CYLECTBYET Yrpo3a B3pbiBa
roptounx rasoe (MeTaHa 6onee 2 %). Cnocob msondumMmM — 3TO MpekpalleHre [ocTyna
BO3AyXa B MOXapHbi Yy4yaCTOK TMyTEM BO3BEAEHWS B BbIpabOTKax MNEpPEMBbIYEK,
TaMMNOHMPOBAHUS TPELLMH, COEANHSOWNX MOXKAPHbIA YYaCTOK C AEUCTBYHOLWUMU FOPHbLIMU
Bblpab0oTKaMun UM NOBEPXHOCTBIO U Ap.

KoM6uHMpoBaHHbIN Criocob TyLLIEHMSI — STO COYETAaHME HEMOCPEACTBEHHOrO BO3AENCTBUS Ha
oyar OrHeracuTesnbHbIMW CPeACTBaMM C OAHOBPEMEHHOW W30MSLMEN MOXAPHOIO Y4yacTKa
NepeMblYKaMmn NS npekpaweHms K HeEMy A0CTyna Kucnopoaa. bonbluas 4acTb 3HAOrEHHbIX
NoXXapoB NIMKBUANPYETCA MACCUBHBLIM UM KOMOMHMPOBAHHBIM criocobamu.



CPELOCTBA INO>XXAPOTYLIEHNA

CPEOCTBA T1OXXAPOTYWWEHUA - Komnnekc  TEXHUYECKUX  CPEeAdcCTs,
npegHasHa4YeHHbIX A9 nokanusauum 1 TYLIEHUA 3aropaHuy B NepBOHa4varbHbIN
MOMEHT UX BO3HMKHOBEHWS U NUKBUAALMN Pa3BMUBLUNXCH NOXapPOoB.

PasnnyaloT nepBUYHble, nNepeaBwxkHble, aBTOMaTU4eckune (CTauyuoHapHble)
NOXapOoTYLLUEHMA CPEeaCcTBa, pasMellaeMble B MOA3EMHbLIX FOPHbIX BblpaboTkax u
Kamepax, n onepaTuBHbIE cpeacTea NoXapoTyLEHNS NOBbILLEHHOW
orHeracutenbHOM 3(AEKTUBHOCTN, CTOSLLUME HA BOOPYXEHUU noapasgeneHum
BOEHU3UPOBAHHbLIX rOpHOcNacaTemNbHbIX 4YacTen, OobCnyXmBarwLlux TrOPHbIE
npeanpuaTusS.



"TEPBYHbBIE CPEOCTBA
TOXAPOTYLWEHWA

[Mpu TyLLEeHNN NOXapPOB B LLWaxTe B Ha4YarbHbIN
nepmoa nx BO3HUKHOBEHUS crieayeT |
MCNosSib30BaTh NEPBUYHbLIE CPEACTBA MNOXKAPOTYLUEHUS: s
* PYYHbI€ OrHETYLUUTENM; e
* NECOK,;

= MOXXaPHbIN NHBEHTApb.

MecTa ux HaxoXxaeHust 4OMKHbI BbITb
0003Ha4YeHbl Tabnuykamu ¢ HagNUCAMM:
«OrHetywuTtenny», «Ilecok» n ap.

ITecok |

[na ycrnoBum WwaxT peKkoOMeHAYTCA K MPUMEHEHUIO NOPOLLKOBbIE, BOAOMEHHbIE U
YIMEKNUCNOTHbIE  OrHeTywutenn BmectuMmoctbto no 10 n, a Takke
KOMOWHMPOBaHHbIE MOPOLLKOBO-a3p030SibHbIE U NOPOLUKOBO-YIMEKNUCITOTHbIE
OrHETYLUMTENN TOW Xe BMecTMMOoCTWU (no cornacoBanHuto ¢ BICY moryt ObiThb
paspeLLeHbl K MPUMEHEHUIO OTHETYLLUNTENN APYrnX TUMOB U OPYro BMECTUMOCTMN).



Heobxoanmoe KonnmyecTBO NepBUYHbBIX CPEACTB NOXaPOTYLUEHNS N UX pa3MeLLEHNE B
LLaxTe N HaAlWaxTHOM KOMMeKce OOMKHO COOTBETCTBOBATL TPeOOBaHMAM,
npuBeAEHHLIM B Tabnuue:

lMpumeyaHus: 1. [lonyckaeTcs NCnonb3oBaTb OrHETYLINTENN MEHbLUEW BMECTUMOCTU Mpu
YyCrnoBWUW, €CNN CyMMapHasi nX BMECTUMOCTb OydeT He MeHbLLEe ykazaHHOW B Tabnuue. 2.
3HaK «+» 0bo3Ha4YaeT HeobXO0AMMOCTb YCTAaHOBKM aBTOMATUYECKOIO MOXKapoTyLLUEHNS; 3HaK
«-» - YCTAHOBKa aBTOMAaTM4YECKOro NoXXapoTyLUueHUs1 Heobs3aTenbHa.

Pyunnie
Hanuuue

JlonaThl YCTaHOBKU
IIT. [aBTOMATUYECKOTO

OTHETYIIUTETU

MecTo pacroJioKeHus (BMecTUMOCTH 10J1), T.

ITopoui- |BoaymHo-
KOBbIE | TIEHHBIE

MOKaPOTYIIEHU

HagniaxtHble 3aHUS 4 2

baleHHbIe KOIIPHI: —
Ha KaXZI0U OTMETKe
MacJIOCTaHITUU
TpaHC(HOpPMATOPHBIE MOJICTAHIINHA
pacripe/ieIuTeIbHbIE YCTPOUCTBA

OKO0JI0CTBOJIbHBIE JIBOPBI
(Y conpsizkeHUA CTBOJIA C
BbIPaOOTKaMU TOPU30HTA)

IlenTpasbHbIE

3JIEKTPOIIO/ICTAHITUHN




MecTo pacriosioKeHus

Pyunnbie
OTHETYIIUTEIN
(BMecTHMOCTD 10J1), T.

ITopoi- |BoayurHo-
KOBble | II€eHHbIE

JlommaTel
IIIT.

Hanuuue
YCTAaHOBKU
aBTOMATHUYECKOT'O
MOKAPOTYIIIEHUA

[Ipeobpa3oBaTeibHBIE
MIO/ICTAHITUHY U 3aps/THbIE
KaMepbl

AJIEKTPOBO3HBIE JIETI0

[Mapaxu mammuH ¢ JIBC, ckiaapl
I'CM

Cxitansl BM

YyacTkoBbIE
TpaHCc(HOpMaTOPHBIE
[MO/ICTAHIIVIH,
BJIEKTpOpAacCIIpele/INTEIbHbIE
IIYHKTbI, KAMEPbI BOJOOT/INBA

JIebE€mouHbIE KAMEDBI

Kamepsl mog3eMHBIX
PEMOHTHBIX MAaCTEPCKUX

Ilon3emHusbIe
WHCTPYMEHTAJIbHbIE KAMePhI U

3/IPAaBIIyHKTHI




Pyunnie
OTHETYIIUTEIU
MecTO pacrnosioKeHus (BMecTUMOCTD 10J1), T.

Hanuuue
JlonaTsl YCTaHOBKU
IIT. [ABTOMaTUYECKOTO

ITopour- (BoayiiHo- MOKapOTYyIIIeHUA
KOBble | IIEHHbIE

Kamepsl aBapuiHOTO 2 2
Bo3ayxocHabxenns (KABC)

Kamepsl razoyoesxkuiiia

BepxHue 1 HU>KHUE IJIOIAIKHA
HaKJIOHHBIX CTBOJIOB, YKJIOHOB,

1ypdos
BripaboTKH, 000pyJ0BaHHEIE

JIEHTOYHBIMH KOHBEHEPAMU:

* IPUBOJIHBIE CTAHITUU
*HaTs>KHbIE CTAHITUU
*pacIpezieIuTeIbHbIE ITYHKThI
=110 JI/IMHE KOHBeMepa uepes
KasKJible 100M

IlepenBuKHBIE
BJIEKTPOIIOACTAHIIUU

ITozeMHbBIE ITYHKTHI
W3TOTOBJIEHUS IPAHYJIATA




PO IVIDUIIUMAFPHRAAA SOALLWVITA UDDER IVUE
NOBbILLEHHOWU NOXXAPHOWU OMNACHOCTW. LUAXTHbIE

KOMNPbIl, HAOWAXTHbBIE 3S0AHUA N YCTbA NTOPHbIX
BbIPABOTOK, BbIXOOALLMNX HA MOBEPXHOCTDb.

Konpbl 1 HagwaxTHble 30aHUs Npu CTBOMAax, LUTOMbHAX, Wypdax, KonpoBasi YacTb
CrnenbIX CTBONOB, Yepe3 KOTopble MOCTYNaeT CBEXUIM BO3AYX, AOIMKHbI COOPY>KaTbCs U3
Hecropaemoro matepuana.

HecropaembiMn MmaTepuanamm [OOMKHblI ObiTb TakkKe 3akpenneHbl YCTbA BCeX

BEPTUKANbHbIX N HAKMOHHbLIX CTBOSOB, LUTONEH, LYPdOoB Ha NpoTshkeHnn He meHee 10
M OT MOBEPXHOCTMW.

[MoabEMHbIE CTBOSbI LIAXT, NpeaHa3Ha4YeHHble 4515l NoJaym CBEXero Bo3ayxa, AOIMKHbI
6bITb 060pYyAOBaHbI BEHTUNSILMOHHBIM KaHanoM, ycTbe KOTOPOro AOMKHO BbIXOOUTbL B
OTAEeNbHOE 34aHne U3 HecropaemMoro Marepmana ¢ MeTannIM4yecknmMmm aBepsiMu, Nerko
OTKPbIBAIOLLUMUCH U3HYTPMU.

YcTbs BepTMKanbHbIX CTBOMIOB M LIYPdOB, NOAAKOLWMX CBEXUA BO3OYX B LUAXTY,

OOMMKHbI MMETb MeTannmMyeckue nsabl, YCTbsl LUTONEH W HAKMOHHbIX CTBOMOB -

MeTannmnyeckue aBepu.

B ycTbsix BCex BepTUKanbHbIX CTBOJIOB W LWYPdOB AOMKEH ObiTb YCTPOEH KONbLIEBOW
BoAonpoBoa ¢ opocutensamn. KonbueBble Tpyb6onpoBodbl B YCTbsIX BEPTUKAIbHbIX

CTBOJIOB JOIXHbI ObITb HEMOCPEACTBEHHO COEAMHEHBI C NMOXXapHbIM BOAONPOBOAOM Ha
NMOBEPXHOCTU. 3aABWXKKMA ANt Nogayn BoAbl B KonbLeBble TpybonpoBodbl OOMKHbI

ObITb pacnoroXeHbl BHE MOMELLEHWIA, B KOTOPbIE MOTYT PacrnpoCTPaHNTLCA NPOAYKTI
rOpEeHNs Npu NoXkape B CTBOJSIE UIM HAALWAaXTHOM 34aHWUMN.



KonbueBbie TpybonpoBoabl AOMKHbI obecneunBatb pacxon BoAbl: NPU HEropro4en
Kpenu cTeona — He MeHee 2 M3 /4 Ha 1 M? MonepeYHOro ceyeHnss, Npu roproYent Kpenu
cTBONa - He MeHee 6 M3 /4 Ha 1 M2 NonNepeYHoro cevyeHus.

Opocutenn Ha KonbLeBOM TpybonpoBoAe pacCUUTbIBAKOTCA W YyCTaHaBNMBAKOTCS
Taknm obpasomM, 4ToObl obecneunTb co3gaHne BoASIHOW 3aBEChl MO BCEMY CEYEHUIO
cTBona (wypda) c TpebyembiMm pacxoaom.

KonbueBbie TpybonpoBoabl B YCTbSIX BEHTUMNALMOHHBIX CTBOSIOB M LLIYPAOB, Aaneko
OTCTOALLUMX OT MNPOMMIOWAAKM LWAaXTbl, MOryT ObITb CyXOTPYOHbIMU. BbiBOOLI OT HUX
OOITKHbI 3aKaHYMBAaTbCA COEeAMHUTENBbHBIMU FONTOBKaMW, BbIHECEHHBIMW 3a npeaensb!
BO3MOXXHbIX 30H 3abIMIIEHUS U pacnNpPOCTPaHEHMS noXxapa.

[Ons NpoTMBONOXapHOW 3alWuMTbl CTBOSIOB M HaAWIAXTHbIX 34aHWA BHYTPU UX Ha
pacctosHun He ganee 10 M OT yCcTbs CTBOMa yCTaHaBMMBAETCA HE MeHee TPEX
NOXXapHbIX KpaHoB AnameTpom 65 - 70 mwm.

PsgomM ¢ noxapHbIMU KpaHamMu yCTaHaBNMBAKOTCA SALWMKA C pykaBamu AnnHon 20mM u
NOXXapHbIMWN CTBOMaMMW.




LLlaxTHble Konpbl 060opyayoTCA CyXOTPYyOHOM MarucTpanbio And nogadu BoAbl B
Ccnydae rnoxapa K OpocuUTensM B LenaX OpPOLUeHUA LWKMBOB W MOALUKUBHOW
nnowagku. Opocutenu pacnonaratoTcs No NEPUMETPY NOALLKMBHOW MNOLLaaKu.
CyMMapHbIN pacxod BoAbl Ha MNOXapoTyLeHWe Ha Kornpax OoSMKeH ObiTb HE MeHee
25 m3/4 npu gaenexnun y opocutenein He meHee 0,4 MMa.

[nameTp cyxoTpyObHOM MarncTpanun onpeaensieTcad pac4eTom, HO JOMKEH ObITb HE
meHee 50 mm.

[na obecrneyvyeHnss pac4ETHbIX HANOPOB N pPacxogoB Npu HEOOXOAMMOCTU criegyeT
yCTaHaBnNMBaTb MOBbLICUTENbHbIE HACOCbl Ha HWKHEW OTMETKE kKonpa (ans
BaLleHHbIX KOMPOB — HE MEHEE ABYX HACOCOB: pabouunin  pe3epBHbIN).

BeHTUnn v 3agBMXKW, C MOMOLLBIO KOTOPbLIX MOCTYNaeT BOAa B CYXOTPYOHYH

MarucTpanb, AOMMKHbI pacrnonaratbCa BHE MOMELWEHWA, B KOTOPbIX MOryT
PacnpoCTPaHUTLCA MPOAYKTbl TOPEHUS MPU MOXape B LUAaxXTe WUNU HaAllaxTHOM
30aHnN.




PO IVIDUIIUMAFPAAA SALLWVTTATIOULSENIADIA | UFPRE
BbIPABOTOK. TPEBOBAHUSA MOXXAPHOWU

BE3OMNACHOCTU K MATEPUATTAM U U3SOEJIUAM,
UCINOJIb3YEMbIM B LLUAXTE.

MaTepmnanbl n wu3genusi, UCNoNb3yemMble B LWAaxXTe (KOHBEWEPHbIE JEHTHI

BEHTUNSALMOHHbIE TPYObl, 0BOMNOYKN INEKTPUYECKUX Kabenen n ap.), Kak Npasursio,
OOIMKHbI ObITb HETOPHOYNMU.

CTeneHb ropr4YecT U CoAep)XaHMUA SO0BUTbLIX BELLECTB, BbIAEMNSAKOLWMXCS MpU
rOpeHN OONYLWEHHbIX MaTepuaros, JO/MKHbI COOTBETCTBOBATb HOPMaTuUBaM.

Bo nsbexaHme HakonneHus Ha NOBEPXHOCTU MU3OENUN 3apsiaoB CTaTUYECKOro
ONeKTpuyecTBa BeNUYMHA  YOENbHOro  9fIEKTPUYECKONO  COMPOTUBIIEHMUS
MaTepuanoB BEHTUNALMOHHBLIX TPYO U KOHBEMEPHDbIX NNEHT HE OO0SKHA NPEeBbILAaTh
3108 Omm.

TpybonpoBoab! (LUnaHrn) ans MexaHnM3npoBaHHOIo 3apskaHust BB AomkHbI UMETb
yaernbHoe conpoTusneHne matepuana He 6onee 104 Om-m.



3anpellaetcss NPUMEHATbL B LUaxTax HOBbIE MaTepuanbl, B TOM 4ucre ansd
3aKpenneHns ropHbIX BblpaboToK, a Takke HOBOe obopyaoBaHne Be3 3aknyeHns
MHCTUTYTOB NO 6e3onacHoCTM paboT O CTeneHnm UX MOXapHOM OMnacHOCTU U
AEeKTpUYECKon PUKLIMOHHOW NCKPODE30NacHOCTI.

3anpeLlaeTcs NpUMeHATbL AEPEBO N Opyrve roprovne matepuansl ans oyTepoBKu
bapabaHoB 1 PONMKOB KOHBEWEPOB, 3aKPENSIEHUSA NPUBOAHbLIX N HATSXKHbIX CEKLIUMN
NEHTOYHbIX KOHBEWEPOB, YCTPOMCTBA NPUCNOCOBIEHU, NpeaoTBpaLlaloLLnMX CXoq
NEeHTbI, NepexoqHbIX MOCTMKOB Yepes KoHBeKnepbl, 4N U3roToBMNeHNS YCTaHOBOYHbIX
OpycbeB W MPOKMagoK nod NneHToYHble U CKpebkoBble KOHBEWEPbl (Kpome
NPUBOAHbLIX CEKLUNI), AN YCTPONCTBA NMoWaAoK B MecTax nocagku 1 cxoga niogen
C KOHBEWEPOB N BPEMEHHbLIX HAaCTUNOB nog obopyaoBaHue.

,U,OI'IyCKaeTCﬂ NnPUMEeHEHNE OJ14 3TUX Leneu ApeBEeCHbIX MaTepnanos, MNPOrMMTaHHbIX
OrHe3awMTHbIM COCTaBOM.




TPEBOBAHUA NOXXAPHOW
BE3OMACHOCTU K LLAXTHOW KPEMW

OgHOM M3  CYWECTBEHHbIX Mep, obecneunBarWmx 3PPEKTUBHOCTb MNPOEKTa
NPOTUBOMNOXAaPHOM 3alUnTbl LAXT, ABNdeTca obsaszaTenbHoe 3akpensrieHne Hamboree
OTBETCTBEHHbLIX MOPHbIX BbIPpabOTOK N KaMep HecropaembiMun U TPyaAHOCropaeMbIMU
mMarepunanamm.

[OpHble BbIPAabOTKM B 3aBUCMMOCTM OT Ha3Ha4YeHUs U cpoka Cnyxbbl KpensTtcs
mMarepuanamm, rpynrna roptodecTu U CTeNeHb OrHECTOMKOCTU KOTOPbLIX A0S KHbI ObITb HE
HUXe TpeboBaHnK, NPUBEOEHHbIX B TAabnuue Ha criegyrowem cnavae.



AOMNYCTUMBIE NPYNMNblI TOPIOYECTU U
CTEMNEHb OTHECTOUKOCTW KPEIMW.

Crenenp | I'pynma roprouectu
. PekomeH1iyeMble
OTHECTOU- Kpenu
Br1paboTKH WJIN UX yIaCTKU MaTepUAJIbI U TUII
KOCTU CTOEK U
3aTAXKEK Kpenu
KpelHu |BEePXHAKOB
1. YCThA BCE€X BEPTUKAJIbHBIX U Briciian Hero- Hero- [MoHOJUTOOETOH MU
HAKJIOHHBIX CTBOJIOB, IIITOJIEH, NTyP(OB prouas prouas pkene300eToH;

Ha IPOTSKEHUU 10 M OT IIOBEPXHOCTH.
ConpskeHUA BePTUKAJIbHBIX U
HAKJIOHHBIX CTBOJIOB, IIITOJIEH, NTyP(OB
C BbIpabOTKaMM TOPU30HTOB WJIN
OKOJIOCTBOJIBHBIX JBOPOB HA
[IPOTSKEHUU HEe MeHee 10 M B KaK/YIO
CTOPOHY

KaMeHHAas Kpelb;
CMeIllaHHasA KPeIlb —
CTEeHKU KaMeHHbIe
(beToH, KMpITHY,
ODETOHUT), IEPEKPBITUSA
— MeTa/JZINYEeCKHe
OaIK1 ¢ OETOHHBIMHU
CBOJAMUI;
pKeJ1e300€eTOHHBIE WJTH
MeTaLINYEeCKHe
TIOOMHTU




CrerneHnb

. [['pynma ropiodectu kpenu| PexomeHnayeMmble
OTHECTOM-
BbIpabOTKH WU UX YYaCTKU MaTepHasbl U THII
KOCTHU CTOEK U
3aTsKEK Kpemnu
Kpenu | BEpXHAKOB
2. ConpsoKeHUs KaUTAIbHBIX YKJIOHOB, XOAKOB ¢ | BhIcmas Hero- |Hero-prouas[K/6 cToiiku c /0
OTKATOYHBIMH U BEHTIITPEKAMH Ha MPOTSIKe-HUU prouas MITH
He MeHee 10 M B K&K/IyI0 CTOPOHY OT IIPH- MeTaJLTHYECKIMHU
JTeraroel CTEHKH IIepecekaeMbIX BHIPaOOTOK. BEPXHAKAMU;
BHOBB TPOBOJIMbBIE U TIEPEKPEILISIEMbIE MeTaJTTIECKU I

BHIPAOOTKH OKOJIOCTBOJIbHBIX JIBOPOB.
DJIeKTPOMAaIINHHBIE KAMEPHI CO CPOKOM CJIY?K-OBI 1
ro v 6oJiee, Kamephl MOACTAHITUN U pac-
[IPEe/ITyHKTHI, B KOTOPBIX YCTAHOBJIEHO 3JIEKTPO-
0OOpPYZI0BaHUE C MAC/ISTHBIM 3aII0THEHUEM,
[IeHTPaJIbHbIE ITOA3€MHBIE 3JIEKTPOIIO/ICTAHIIUU CO
CpOKOM CJIy»KObI 1 TOJT U OoJTee.

BripaboTku cki1asioB BM u pa3aaToyHble KaMepHI.
YuyacTku BEIpaOOTOK B MECTaX YCTAHOBKU
MIPUBOHBIX CTAHITUM JIEHTOUHBIX KOHBEUEPOB,
[IPHUBO/THBIX CTAHIIMY MOHOPEJIHLCOBBIX JIOPOT.
["apaku pyia mamuH ¢ [IBC, kameps! ckinanos I'CM,
[IYHKTOB MOUWKH JeTajIel, a TAK)Ke MOAX00B K HUM
Ha IIPOTSKEHUU 25 M.

KasopudepHble 1 BEeHTKAaHAJIbI BCEX TJIaBHBIX U
BCIIOMOTATeJIbHBIX BEHTYCTaHOBOK, CONIPSXKEHU
PTUX KaHAJIOB CO CTBOJIAaMU, IITypdaMu,
[IITOJIbHAMM Ha MPOTAKEHUHU 10 M B KaXKIYIO
CTODOHY.

criermpoduib ¢ /0
VU
MeTa/THIECKIMU
BaTAKKAMU,
COOpHBIT
hKeJ1e300€TOH;
AHKEepHAas KPerb C
MeTaLTUYECKIMU
BEepXHSIKAMU;
HaOpHI3roeToH (U151
BHIPAOOTOK,
IPOUIEHHBIX 110

[IOpO/ie)




BrIpaboTKM WJIN UX YUACTKU

CreneHp
OTHECTOH-
KOCTH
Kpenu

I'pynna roprouectu
Kpemnu

PeKOMeH,I[yeMI)Ie MaTepuaJibl 1

CTOEK U
BEPXHAKOB

3aTAXKEK

THUI Kpenu

3. BeipaboTku, 060py10BaHHBIE
JIEeHTOYHBIMU KOHBelepaMu

Cpenuss

Hero-
proyas

Tpynno-

roproyvas

PK/6 cToiiku, MeTayindecKas

pemnsb ¢ 3k/0, IIacCTMaCcCOBbIMU
JIV IEPEBAHHBIMH 3aTsKKAMU,
OKPBITBIMHU HJIN
POMUTAHHBIMU OTHECTOUKUM
cocTraBoM. MeTa/yimuecKui
MpOdUIb ¢ PYJIOHHBIM
CTEKJIOTKAHEBBIM OTPAKIEHUEM
NIV IepEBSIHHBIMHU 3aTsKKaAMU,
0OpaboTaHHBIMU
OTHE3AIUTHBIM COCTaBOM.
AHKepHas Kpelb.

4. DIeKTpOMAaIlIMHHbIE KAMEPBI, HE
TMeEIOIIHeE 3JIEKTPOOOOPYIOBAHUS C
MaCJIAHBIM 3aII0JTHEHHEM CO CPOKOM
CJTy>KOBI JIO 1 TOjla WJIN UMEIOIIHe
RJIEKTPOOOOPYAOBAaHUE B UCIIOJTHEHHUH
PB ¢ maciiaHbIM 3aI10/IHEHHUEM
OT/IEJIbHBIX Y3JI0B.

Tpynso-
roproyas

Tpynno-

roprouassobpaboTaHHas WIH

JlepeBsAHHAsA Kpelb,

IPOITUTAaHHASA OTHE3AIUTHHIM
COCTABOM WJIN 3alUAIIEHHAS
CJI0eM IIEMEHTHOTO pacTBOpa He
MeHee 10 MM II0
MEeTAJJINYECKOU CEeTKe




B BbipaboTkax, He YyKasaHHbIX B AaHHOM Tabnuue, OonyckaeTcs MpUMEHEHUE
roproyen Kpenm.

[Mpn HanNM4MKM 3a KpenbIO MYCTOT OHM AOMMKHbI BbITb 3aroXXeHbl Matepuanom, rpynna
rOprYEeCTU KOTOPOro COOTBETCTBYET rpynne ropryectn kpenu. BeHTUNAUNOHHbIE
cbonKn n BXodbl B KAMepbl, a Takke npurerarmne K HAM ropHble BblpaboTkm Ha
paccTosiHNM HEe MeHee S5 M B 0De CTOPOHblI OT KamMepbl U NPOTUB CaMOW KaMepbl
KpPensaTcda TEM XXe maTtepuarnom, YTo 1 Kamepa.

Ecnn nogeogsiwme kK kamepe BblpaboTKn MMetoT AnnHy bonee 5 M, To ykasaHHbIM
mMatepuanomMm OofmkKHa OblTb 3akpensieHa 4acTb BbIPAbOTKM Ha MPOTSHKEHUU HE
MeHee 5 M, cumTas oT Kamepbl.

Bce KOHCTpyKUuMM M3 Oepesa, NpUMbIKAKOLWME K BCKpbIBalOWWUM BbipaboTkam,
OepeBAHHadA 3aTd)XXKa apo4vyHOW Kpenu, OepeBsiHHble nepeMblYkn, BO3BOAUMbIE B
NOA3EMHLIX TOPHbIX BblpaboTKax, OOMKHbl 0b6pabaTbiBaTbCs OrHe3alUTHbBIM
COCTaBOM.




NMOO3EMHbBIE MPOTUBOIOXAPHbIE
Lﬁ%ﬂb&pmosamq N Matepmnaros, HeobxoauMbIX Ans TyWweHUA Nnoxapoas,

Ha KaXOou waxTe OOMMKHbl OblTb COOpPYXEeHbl MOBEPXHOCTHbIE U MNOA3EMHbIE
NPOTMBOMNOXapPHbLIE CKradbl, KOTOpble pacrnofaraloTCA Ha KaXOaoMm OenCTBYHOLWEM
FOPMU30HTE Ha CBEXEW BEHTUSALMOHHON CTPYe B CcreumnarnbHbIX KaMmepax unm saesgax,
3aKpennEHHbIX HECrOpaeMon Kpenbio N 060pyaoBaHHbIX PENbCOBLIMU NOABLE3AHBIMY
AyTAMU (MPY HANM4YMN PENLCOBOW OTKATKMN).

Paspeluaetcs pasmellaTb NpoTMBONOXapHoe obopyaoBaHWe HenocpenCTBEHHO B
BaroHax (MoXkapHbI Noe3a) Unu B cneunanbHbIX TPAHCNOPTHLIX MalwwmHax ¢ ABC.
HomeHknatypa o6opyanoBaHus, MHCTPYMEHTA W MaTepuanoB, HaxodsWwMXcs B
NOA3EMHBLIX MPOTMBONOXApPHbLIX CKrnagdax, npuBegeHa B Tabnuiue Ha criegyrolem
cnange.

lMpumeyaHus: 1. B 3aBMCMMOCTM OT CTENEHWN MOXaAPOONacHOCTU LaxTbl, 00bEMA U
Xapaktepa ropHbix paboT no corrnacoBaHuo ¢ opraHamn defepanbHOU CyXObl No
9KOJSTOrMYECKOMY M TEXHOSIOrM4yeckomy M atomMHOMYy Haasopy u BICH konndectBo
0bopyaoBaHUA, MHCTPYMEHTOB M MaTepuarnoB, HaXo4sLWNXCSA B NPOTUBOMNOXaPHOM
cKrage, MOXeT ObITb CKOPPEKTUPOBAHO.

2. Ha waxrtax, He onacHbIX MO CaMOBO3ropaHu0 pyd M BMeLLlaloWmx nopod, He
ofMacHbIM MO B3pbiBaM ra3oB U NblM N 3aKPENSEHHbIX MPENMYLLECTBEHHO
HecropaemMoun Kpenblo, paspeluaetcss no cornacosaHnto ¢ BICY wucknouatb K3
HOMEHKSaTypbl MOA3EeMHOrNo NPOTUBOMOXKAPHOrO CKraga neHoreHepaTtop M 3anac
neHoobpas3oBaTens n KOMMNIEeKToBaTb UX B3aMEH PYYHbIMU OTHETYLWUTENSAMMW.



WHCTPYMEHTA U MATEPUAJIOB
NMOA3EMHOIO NPOTUBOMNOXAPHOI'O

[ B
No Enunnuna
1/ O6opymoBaHre, HTHCTPYMEHT U MaTEPUAJIbI H3Meperus KosnuecTBo
1. |IloxxapHble pykaBa (IIUIaHTH PE3UHOBHIE) M 100
2. |(I[IoxkapHBbIe CTBOJIBI IIIT. 2
3. |JIombl « 2
4. |Kaiina « 2
5. (/lomatel mopoHbIE « 4
6. |[Iuabl monepeyHbie « 2
7. |Tomopsl « 2
8. |Béxnpa xkeje3Hbie « 5
9. |Hocunku paboure « 2
10. |I'BO3au 100 — 150 MM KT 10
11. |beTOHUTHI WIH 00JIErYEHHBIE OJIOKH Pa3MEPOM 25X25X50 CM IIIT 600
12. (IIecok M3 3
13. (['1una « 3
14. |lIenoranepartop IIIT 1
15. ([IeHOOOpPa3oBaTeE b T 1




NMOA3EMHbIN NMOXAPHO-
OPOCUTENbHbI BOAOMPOBOA

B nogsemHbIx BblpaboTkax ans 6opbObl C noxapamu v pyaHUYHOW MbIfblo criegyet
NPOEKTUPOBaTb 00 bEeANHEHHbBIN NOXapPHO-OPOCUTENbHLIN BOAOMPOBOL.

B BblpaboTkax, He onacHbIX MO raszy u (Mnu) NbIAXM U N0 BO3ropaHul pyd, npu
OTCYTCTBUM B HUX camMoxogHoro obopynosaHus ¢ [OBC, anekTpuyeckux CUIoBbIX
Kabenem W OepeBAHHOW Kpenn HeobXoAMMOCTb  MOXapHO-OPOCUTENbHOro
BOOONPOBOAA ornpeaenseTca rmaBHbIM MHXEHEPOM LUaxThbl Mo cornacosaHuto ¢ BI'CY
npomMpanoHa.

CeTb NOXapHO-0POCUTESNBHONO BOAOMNPOBOAA AOMKHA ObITb MOCTOSAHHO 3arnosiHeHA
BOLOW Mo4 HanopoM C HOPMUPYEMbIMU MOXKAPHO-PaACXO4HbIMU XapaKTepUcTukamu.
[1pn pacyeTe rugpasnmMyeckux napamMeTpoB NPMHUMAETCA OOUH YCIOBHbLIW MoXap B
LLaxTe NPOoaOIKMUTENBHOCTLIO 3 Yaca.

Cuctema nogadun BoAbl B LLAXTY AOSMKHA ObITb LleHTpanu3oBaHa 1, basnpoBaTbCA Ha
Ha4EeXHbIX UICTOYHUKAX, PACMOSIOXXEHHbIX, KaK MpaBusio, Ha NOBEPXHOCTU LLAXThbI.
[Togadva Boabl B NOXapHO-OPOCUTESbHbIM BOAOMNPOBO, MOXET OCYLLECTBMAATLCS OT
CETU X0359MCTBEHHO-NUTLEBOrO BO4OMNPOBOAA C NOBEPXHOCTU, N3 MOBEPXHOCTHbIX
pesepByapoB (CaMOTEKOM UM C NOMOLLIbIO HacocoB). [lonyckaeTcs nogaya Boabl U3
LLIAXTHbIX BOAOCOOPHMKOB NpY YCNOBUKU NpeaBapuTeribHON €€ OYUCTKM 0
YCTaHOBJIEHHbLIX HOPM.



[Mpn BOAOCHAOXEHMM LWaxTbl OT CETU XO3ANCTBEHHO-MUTLEBOrO BOAOMNPOBOAA
COCTaBnAlTCA Heobxoammble MeponpuaTusa no nogadve Tpebyemoro KonumyecTtsa
BOAbl B MOXAPHO-OPOCUTESNbHLIA BOAOMPOBOA LWAaxXTbl Ha MOXapoTyleHne C
OTKITIOYEHNEM BCEX MOBEPXHOCTHbLIX BTOPOCTEMEHHLIX MoTpebutenen. Takue
MEPOMNPUATUS U CXEMA MX OCYLLUECTBMNEHUS OOMMKHbl HaxoauTbCHd Yy Aucnetyepa
waxTbl. OTBETCTBEHHbIE NUMLUA, 3a4€MCTBOBAHHbLIE B OTKMIOYEHUM NOTpebutenen,
OOIMKHbI ObITb 03HAKOMITEHbI C HAMUM MO, POCMUCH.

[logaya BOAbl B LWAXTy AOMMKHA npegycmaTpuBaTbCA MO ABYM HE3aBUCUMMbIM
TpybonpoBoaam, MPOSIoKEHHbIM, Kak MpaBwuiio, MO pasHbIM BO34YXONMOAaloL MM
CTBOMaM W 3aKonbLOBaHHbIMW Mexay cobon Ha paboumx ropusoHTax. [lpu
HEBO3MOXHOCTU 3aKONbLOBKM TpyboOnpoBO4OB [AOOMKHaA npeaycMaTpuBaThbCS
Npoknaaka AByX NoXXapHO-OpoCUTENbHbBIX BOAONPOBOAOB (paboyero n pe3epBHOro)
B O4HOM 13 CTBOJSIOB.

HaknoHHble cTBONblI gonyckaetcss ob6opyaoBaTb TOMbKO OOHMM  MOXapHO-
OpPOCUTENBLHBLIM BOAONPOBOAOM (6€3 pe3epBHOIO).

[TpoeKkT  NPOTMBOMOXAPHOMW  3alUUTbl  NpM  HEoOXOAMMOCTM  OOSTKEH
npeaycMaTpuBaTbh Ha HY>XAbl NOXapPOTYLLUEHNSA NCNONb30BaHNE BCEX AENCTBYHOLLNX
BOAOOTNIMBHbLIX MarucTpaneun, Bo3ayxXonpoBoAoB 1 NyfbnonpoBoAoB. s 3TOro oHK
OOMKHbl OblTb COeAMHEHbl C MOXapHO-OpPOCUTENbHBbIM  BOAOMPOBOAOM U
npucnocobneHbl Ans nogadun Boabl. [lepekrntoyatowme ycTponcTea A0MKHbI ObiThb
NMPOHYMepoBaHbl, 0003HA4YEHbI HA CXemMe BOAOMPOBOAOB WM, UMETb OMUCaHWE O
nopsake nx NPUMeHEHusI.




Bo3MOXHOCTb MCMONb3oBaHUA apyrMx TpybonpoBoa4oOB B Ka4ecTBe pesepBa Ans
Lernen NoXXapoTyLleHUs O0MKHbI ObITb 060CHOBaHa rmapaBnnUyeCckUM pacHeEToM n
pac4yEToM Ha NPoYHOCTb. Pe3sepBHble TpybonpoBoabl NOXapHbIMU KpaHaMn MOTyT
He obopynoBaTbCS.

CeTb NOXXapHO-0pPOCUTENBHOIO BOAONPOBOAA B NOA3EMHbIX BbipaboTKax AormkHa
COCTOATb M3 MarucTparsbHbIX 1 Y4aCTKOBbIX JIMHUN.

MarnctpanbHble NUHUXM NPOKNAaAbIBATCA B BepPTUKANbHbIX W  HAKMOHHbIX
CTBOMax, LUTOMbHAX, OKOMOCTBOSIbHbIX [ABOpax, KBepwnarax, MnaBHbIX W
rPynnoBbIX OTKATOYHbIX LUTPEKAX, YKITOHAX.

YyacTKkoBble  JIMHUM  MPOKMaAbiBalOTCA B YYACTKOBbIX  OTKATOYHbLIX WU
BEHTUNSALUMOHHbLIX  LUTPEKax, opTaxX, MNOA3TaXHbIX LTPeKax, TYMMUKOBbIX

BblpaboTKax.

[TapameTpbl NoXXapHO-OPOCUTENBLHOrO BOAONPOBOAA HE3ABUCUMO OT
pPes3ynLTaToB rmagpaBiNyecKnx PpacHETOB LOMKHbLI COOTBETCTBOBATL KPUTUYECKUM
3Ha4YeHusaM, NpuBedEHHLIM B Tabnuue.

JlaBJjieHHEe BOJbI Ha BBIXO/IE MuHUMaJILHBIN PACcXo[,
MuHUuMAaJIbHBI
Bup, B 13 nmokapHoro kpasHa (H), MIla BOJIbI

U IuaMeTp

BOZIOITPOBO/IA Ha MMOKapOTYIIIeHUE

(1), mm MHUHHUMaJIbHOE | MaKCUMAaJIbHOE 3
(Qu)s M3/

MarucrpajibH

o 1,0 80
bIN

YuacTKOBBIH 50




Ha yyacTkax ceTn ¢ oguHakoBOM NPONyCcKHOM CNOCOBHOCTLIO NCNOSb30BaHMe TpyD pa3Horo
anameTpa, Kak npaBuno, He pgonyckaetcs. [loxapHO-opocuTenbHbIM  BOOOMPOBOL
obopyayeTcst OAHOTUMHBIMW NOXaPHbIMU KpaHaMK, KOTOPbIE AOMKHbI ObITb pa3MeLLEHbI:

= y BCEX Kamep Ha pacctosiHun 10 m OT Bxo4a B Kamepy CO CTOPOHbI NOCTYyNaroLen CTpyu
BO3a4yxa. PsaomM ¢ noxapHbIM KpaHOM yCTaHaBnMBaeTcs SWMK ¢ pykaBoM anvHon 20 m un
NoXXapHbIM CTBOMNOM;

* B BblpaboTKax ¢ NEHTOYHbIMU KOHBeNnepamm Yyepes kaxable 50 M. [lononHuTensHoO no obe
CTOPOHbI NPUBOAHON FONOBKM KOHBEWepa Ha paccTtosiHum 10 m oT He€ ycTaHaBnNMBaEeTCcA ABa
NOXXapHbIX KpaHa, PSAoOM C KOTOPbIMU YCTaHaBMMBAKOTCS ALWMKA ¢ pykaBamu anmHon 20 m n
NoXXapHbIMU CTBONaMU;

= y Kaxgoro xogka Ha cknag BM Ha pacctosHum 10 M co CTOPOHbI MOCTYNatoLWen CTpym
BO34yXa, AWK ¢ pykaBamm (20 M) 1 noxxapHbIMU CTBOSTaMM;

= Y NepecevyeHnin n OTBETBIIEHUIN NOA3EMHbIX BbIpaboToK;

= B TOPU3OHTAsbHbIX FOPHbIX BbipaboTKax, He UMEKLLNX NepecedeHnn U OTBETBIIEHUN, a
Takke B HaKMOHHbIX CTBONAaXx U WITONbHAX — Yepe3 200 m;

= B HAKJTOHHbIX BblpaboTKax, HE MMEKLLMX NEPECEYEHUN U OTBETBIIEHUN, - YEPES KaXable
100m;

= B OKONTOCTBOSIbHbIX ABOPaX, rae HeT kamep, - Yepes kaxkable 100wm;

= C KaXXOOW CTOPOHbI LLAXTHOrO CTBOA Yy CONPSKEHNS €r0 C OKONTOCTBOSbHBLIM ABOPOM, ALK
c pykaBoM (20m) 1 noxkapHbIn CTBOST;

= B TYNMMKOBbIX BblpaboTkax anuHon 6onee 50 M, 3aKkpenneHHbIX CropaeMou Kpenobio, - Yepes
kaxxgble 50 M. B ycTbe BbIpaboTkn y NoXapHOro KpaHa ycTaHaBnMBaETCAa SALWMWK C ABYMS
pykaBamu gnuHom no 20 M 1 noapHbiM CTBOMOM;

* HEODXOQMMOCTb YCTAHOBKM U KONMYECTBA MNOXAPHbIX KPAaHOB B NOA3TaXHbIX BblpaboTkax
onpegensieTca rmaBHbIM MHXEHEPOM LLaxTbl MO cornacosaHuio ¢ BICYH ¢ yuéTom noxxapHown
OMacHOCTU yyacTKa.




[MoxxapHble KpaHbl HEOO6X0ANMMO yCTaHaBNMBATb Ha BbicOoTe He 6ornee 1,8 M oT No4Bbl
BbIpaboTKM B MecTax, yaobHbIX 40Ns 00CnyXMBaHUS.

Ha awmnkax ans xpaHeHusi noXapHbIX pyKaBOB U CTBOMNOB AOMMKHbI ObITb HAAMUCK:
«['lokapHble pykaBa, CTBOSbI».

[1Ns OTKMIOYEHUA OTAESbHbIX YH4aCTKOB MOXXapHO-OPOCUTENBLHONo BOAONPOBOAA Ha
TpybonpoBoae A0MKHbI ObITb YCTAHOBMNEHLI NEPEKPLIBHBLIE BEHTUIN U 3a4BUXKN B
cnegylowmx MecTax:

= Ha BCEX OTBETBMNEHNSX BOAONPOBOAHLIX JIMHUN;

= Ha BOOONPOBOAHBLIX NIMHUSIX, HE UMEKLLIMX OTBETBNEHNN, Yepes kaxabie 400m.

Ha yuactkax BogonpoBoaoB, roe pgaeneHve npesbiwaer 1,0 Mlla, nepen
NOXXapHbIMW KpaHaMM O0STKHbI YCTaHaBNMBaTbLCS rMAPOPEeayKTOpPbI.

[1na nog3emMHbIX BOOOMNPOBOLOB CriefyeT npeaycmMarpmBaTh 3aWmMTy OT KOPPO3nuKU r
ony>xgaroLmx TOKOB.

Becb WaxTHbIN NOXapHO-OpPOCUTENbHLIM BOAONPOBOA, AOSMKEH OKpaluMBaTbLCA B
ornosHaBaTeNbHbIN KpaCcHbIU LIBET.

Okpacka MOXeT 6bITb BbINOMHEHA B BMAE Nnomnockl wmpuHon 5O mm no Bcen AnvHe
TpybonpoBoaa unu B Buae konew, wmpunHon 50 mm, HaHocumbIx Yepe3 150-200 mm.




MOBEPXHOCTHbIE
MPOTUBOITOXAPHDBIE CKITALObI.

B cootBetcTtBMM C TpeboBaHusimu PegepanbHbix HOpM M npasun (nN. 429) Ha
npoMnsiowagkax waxT obopyayoTcs NPoTUBONOXapHbIE CKMaabl, pacnonaraemMble
Ha paccTtodHum He 6onee 100 M OT HagwaxTHbIX 30aHUA, YCTbEB LUTOMEH WU
aBTOTPAHCMOPTHLIX YKNOHOB. Cknadbl AOMKHbI ObITb CBSI3aHblI C NEPEYMNCIIEHHBIMY
obbekTaMmn penbCoBbIMU MYTSMU UM aBTOAOPOraMMm.

[donyckaetcs YCTPOMCTBO MNPOTUBOMNOXAPHOIO CKMaga B M30NMPOBaHHOM
NOMEeLLEHUN HaALLAaXTHOro 3A4aHus, BbINONHEHHOIO N3 COOPHOrO Xene3obeToHa.

[Ons XxpaHeHuss neHoobpasoBaTensa W OrHeTywalwlero nopowka crnegyert
npeaycMOTPETb YTEMNNEHHbIE NOMELLEHUS.

HomeHknatypa obopyaoBaHusi, MHCTPYMEHTOB U MaTepuanoB, KOTOPbIE OOMKHbI
HaxoauTbCHA B NOBEPXHOCTHOM NPOTUBONOXapPHOM CKaae, npuBeaeHa B Tabnuue Ha
cregyrollem cnange.



NO 11/m ObopynoBaHre, THCTPYMEHTHI K MaTePHaIbI Ex. usmepenus KosnuectBo

1. OrHeTylIuTesNn:

IIOPOIIIKOBEIE IIIT. 20

[I€EHHbIC 1IIT. 20
2. [ToxxapHble pykaB (IIJTAHTU PE3UHOBBIE) M 300
3. IToxxapHble CTBOJIBI TLIT. 2
4. JIoMBbI « 5
5. Kaiiia « 5
6. JlomaTel MOPOJHBIE « 5
7. ITniel IOIIEpEYHbIE « 5
8. ‘Toropsl « 5
9. Bénpa xejie3Hble « 5
10. Hocuiku pabouue « 4
11. I'Bo3111 100 — 150 MM KT 20
12. [{emeHT ruipoDOOHBIN B MOJIUITUIEHOBBIX MEIIIKAX T 1
13. BeTOHUTHI UK 00JIETUEHHBIE OJIOKU 25X25X50 CM IIT. 1200
14. ITecok M3 10
15. I'munaa « 10
16. IIenoreneparop IIIT. )
17. ITenoobpa3oBaTesb T o
18. ITopouikoBas OrTHETyIIUTeIbHAA YCTAHOBKA IIIT. 1
19. OraeTymanmuyi DoOpoIIoK T )




