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ConepXUT TMOJNOXKEHUS 1O BHIOOPY CHUCTEM 3allUThl, KapbepHOIO U INAXTHOTO BOJOOTJIMBA,
JOTIONTHUTENIbHBIC JAHHBIE I BBINOJHEHHWS NPOCKTHBIX paboT. [IpuBeneHsl NpUMEpH PacyeToB
BOJONIOHMKEHUH.

JInsi  WHXKEHEPHO-TEXHWYECKHX paOOTHUKOB MPOEKTHBIX, HM3BICKATEIIbCKUX W CTPOHMTEIBHBIX
OpraHu3aLui.

IIpu nonvsosanuu Ilocobuem crnedyem yuumuvléams ymeepicoeHHblie USMEHEHUs CMPOUMENbHbIX HOPM U
npasunl U 20CyO0apCmeeHHbIX CMaHoapmos, nyonukyemvie 6 owcypHaie «bionnemens cmpoumenvHoll
mexnukuy, « COopHuxe usmenenutl K CmpoumenbHolM HOpMam U RPAGUIAM» U UHPOPMAYUOHHOM YKazameie
«l"ocyoapcmeennvie cmanoapmer CCCP» I'occmanoapma CCCP.

MMPEANCJIOBUE

Hacrosimee Ilocobue neranmusupyer nonoxxkenusst CHull 2.06.14-85 «3ammra ropHBIX BBIPAaOOTOK OT
MO/3EMHBIX M TOBEPXHOCTHBIX BOA» (B JajbHEHIIEM «3alluTa») B 4YacTU BBIOOpA CHCTEM 3allUTHI,
KaphepPHOTO U IIAaXTHOTO BOJOOTIWBA, TPeOOBaHWN K W3BICKAHUSAM WHKCHEPHBIX HAOMIOIEHUN mpu
CTPOWUTENIbCTBE M OKCIUTyaTalldd TOPHBIX TPEANpHSITHH W monoxkeHus pasn. 18 CHwull 2.02.01-83
«[IpoekTupoBaHuEe BOJOMOHWKECHUS», a Takke oOmwue ani ykazanHeix CHull mnomoxenuss o
BOJIOITIOHU3UTENILHBIM M BOJOOTBOISAILIUM YCTPOHCTBAM, pacieTaM BOJOMOHMKEHUS U BOJIOOTBO/IA.

[Ipumepsi, npuBeneHusle B I[locoOuu, - abcTpakTHbIE, OAHAKO OHU B OCHOBHOM O0a3uMpyIOTCS Ha
anpoOMpOBaHHBIX Ha MpaKTUKe pemeHusx. [Ipu 3ToMm He cobmogaeTcst CTporoe ciae0oBaHnue HU IPUPOTHBIM
YCIOBUSIM 00BEKTa MPOTOTHUIIA, HU OCYIIECTBIIEHHBIM Ha HEM MPOEKTHBIM PEIICHUSM.

N3nanne marepuanos k CHull 2.06.14-85 u CHull 2.02.01-83 B manaoM [locobuu mo3BosiseT n3oexarhb
JUIIHAX TIOBTOPEHUH U 00JIerdaeT clieJJOBaHUe CChITKaM Ha JIaHHbIE, TPUBEICHHBIE B Pa3HBIX YaCTSX.

[Tocobue pazpaboTaHo:

®dynnamentnpoekrom ['occtpos CCCP (M.JI. Mopeynuc - pa3a. 1 - 9, 11, 14, H.B. Bapanosa - pa3z. 1,
H.H. Booenko - pa3n. 5, I'.I". I'onybxoe - pasn. 8, 14, B.K. /lemuoos - pa3n. 1, 5 - 8, 14, 1.11. E¢pumosuy -
pasn. 1 - 3, 5 - 11, B.H. Hsanos - pasn. 14, A. B. Unvun - pasn. 2, 4, 8, H.B. Kapsaxuna - pa3n. 11, E.A.
Kucenesa - pa3n. 7, 8, 14, M.H. Ilunx - pa3n. 2,5 - 8, 11, 14, U.C. Pabunosuu - pa3n. 2-4,7 -9, 12, 14, 15,
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KaHJI. TeXH. HayK [.A. Pazymos - JIydeBble CKBaXXMHBI U BO103a00pHk! B paza. 9, 14, H.M. Ymkuna - pa3n. 1,
2,4,5,14, b.H. ®omun - pazna. 8, 11);

- ¢ yuactueM BUOTI'EMa Munmera CCCP (B.E. Aununos - JlydeBble CKBOKUHBI U BOJI03a00pHI B pasf. 9,
14, b.I1. Boponaes - pa3a. 2, 3, KanHauaatel TeXH. HayK [ .M. ['enszens - pa3n. 16, E.C. I naduenxo - pasn. 2, 9,
16, E.B. Jobposonsvckuii - pa3n. 9, FO.U. Jlanun - pasn. 2, B.I1. I[lempuuenko, IO.B. Ilonomapenko, B.M.
Yytiko - JlydeBble CKBaKHHBI M BOH03a00phI B pasa. 9); ['unpousermera Munmera CCCP (J1.4. bepesyykas
- pasn. 2, B.E. Jlypve - pazn. 4, C.H. Makcumos - pa3a. 4, C.B. [lapmysun - pa3a. 2, 4); BHUNOCIIa um.
H.M. I'epceBanosa I'occtposs CCCP (4.5. Mewanckuii - pasn. 6, 7, 9, 10, Urnodunstpsl B paza. 14); BHUN
BOII'EO T'occrpost CCCP (xann. texH. Hayk K.C. Bozonwbos - paza. 15); BHUUBO T'ockommpupombt
CCCP (xanmumatel TexH. Hayk M.C. Koeanemxko, B.M. Myxonao - pasa. 13); IOxrumpomaxrta
Munyraenpoma CCCP (B.K. [enveyo, A.B. Kypmanaesckuii - [1o3eMHbIC HACOCHBIC CTAHIMH B Pa3. 4).

[Tocobue pazpaborano mox odmieit penakuueit M.J1. Mopeynuca.

YACTD |. CUCTEMBI 3AIIIUTHI I'OPHBIX BBIPABOTOK OT INIOJA3EMHBIX U
IMOBEPXHOCTHBIX BO/J (K CHull 2.06.14-85)

1. TPEBOBAHUA K U3BICKAHUAM

OO01ue mo10:KeHus

1.1. OOGmiee MHKEHEPHO-TE€OJOTUYECKOE U3YyUEHHE MECTOPOXKIECHUMN IOJIE3HBIX HMCKOIAEMBIX, BKIIIOYast
T'HJIPOT€0JIOTHYECKHE HCCIEeIOBAHUs, BEIETCS ¢ Hadaja IeosoropasBeouHbIX paboT. OHO JOIKHO OBITH
HaIIpaBJICHO Ha IMOJYYCHHUC MCXOAHBIX HAHHBIX MJISA MPOCKTUPOBAHHA TI'OPHBIX Hpennpnﬂ’mﬁ, B TOM YHCIJIC
3alIUThl TOPHBIX BBIPAOOTOK, M JOJDKHO OTBe4arh TpeOoBaHusAM HopMaTBOB Munreo CCCP, a Taxxke
CHull 2.06.14-85.

1.2. B obmiem ciydae Ui MPOSKTHPOBAHMS 3alUTHI TOPHBIX BBHIPAOOTOK JOJKHBI OBITH M3y4EHBI BCE
CTOpPOHBI MPUPOIAHOMN 00CTaHOBKH Ha MECTOPOXKIECHUU - ¢dusuko-reorpaduyeckue,
THPOMETEOPOJIOTHYECKUE, TEOJIOTHYECKHE, THIPOTEOIOTNIECKUE U HHKEHEPHO-T€O0JIOTHYECKHE YCIOBHSL.

[Ipy wW3y4yeHWH TPUPOAHBIX YCIOBHH JOJDKHBI OBITH HCIIOJNB30BAaHBl (DOHAOBBIE W JIMTEPATypHBIE
UCTOYHHMKH, a TaKXe Marepuanbl CHUCTEMaTHYeCKUX HaOMIONEeHUM CTaHIMi M TMOCTOB B pailoHe
MECTOPOXKICHHUS.

1.3. B wmarepuanax U3bICKAHUH JOJDKHBI OBITH OCBEIIEHBl HKOJOTMUECKHE OCOOEHHOCTH paiioHa
MECTOPOXK/ICHUS U ONIPEICIICHbI YCIOBHUS COXPAHEHUS OKPYKAIOIIEH Cpepl.

Marepuasnbl U3bICKaHUI JOIKHBI CIIOCOOCTBOBATh MIPOrHO3UPOBAHMIO BIMSHUS HAa OKPYXKAIOIIYIO Cpely
HCKYCCTBCHHOI'O IMMOHUKCHHA YPOBHS IMOJA3CMHBIX BOJ U YCTpOI\/JICTBa HpOTI/IBO(i)I/IJ'II)TpaHI/IOHHI)IX 3aBEC.

1.4. TlpupoaHble YyCIOBHsS JIOJKHBI OBITh OCBEUICHBI B Ipeleiax OXHIAeMOH 30HBI JIEIPECCHH
IIOA3€MHBIX BOM, o0OacTel UX NMUTaHUS U OacceliHa MUTaHHUS IMOBCPXHOCTHBIX BO.

Pusuko-reorpapuyeckue 1aHHbIe

1.5. ®usuko-reorpaduueckoe H3y4EHHE JIOJDKHO OTpakaTb OCOOEHHOCTH penbeda TEeppUTOpUu
MECTOPOXKJCHHUS, reorpadpuueckue GakTopsl, BIUAIOLINE HAa KIUMAT paiioHa, pacnpocTpaHEeHHe IPYHTOB C
0CcOOBIMU CBOWCTBAMH, TIOJIBEPKEHHOCTh TEPPUTOPUH OMACHBIM I'e€0JIOTMYECKIM MPOIECcCaM.

1.6. B pesynbraTe u3yueHus penbeda IOMKHBI OBITH OTMEUEHBI €ro XapakTepHble (OpMbI (XpeOTHl,
BO3BBIIICHHOCTH, KOTJIOBUHBI), PACWICHCHHOCTh, XapaKTEPUCTHKAa M TJIyOMHA Bpe3a PEUHBIX JOJIMH,
XapaKTepUCTHKA OBPAXHOM CETH U Jpyrue JaHHbIE, ONPeeNIONUe YCIOBHS MOBEPXHOCTHOTO CTOKA.

1.7. I'eorpaduueckue ¢GakTopbl, BIUAIONIME HA KIMMAT, - IHPOTA U BbICOTA MECTHOCTH, OJIM30CTh €€ K
MOpIO, PACTUTENbHBIN MOKPOB, PACHPOCTPAHEHUE TOPHBIX MOPOJA C OCOOBIMH CBOWCTBaMHM (IIPOCATOUHBIE,
Ha0yxarIue, BEYHOMEP3JIble U T.I.), MecTa cOpoca PYIHUYHBIX BOJI - JIOJDKHBI M3y4aThCS B TMPOIECCE
M3BICKAaHUN M COCTABJIATH MPEIMET CHEeUaTbHBIX OYEPKOB MM PA3/IENIOB OOLINX OTYETOB 110 U3BICKAHUSIM.

1.8. B cimyyae moaBep>KEHHOCTH TEPPUTOPUU MECTOPOXKICHUS OMACHBIM T'€OJIOTHMYECKHM IpoleccaMm -
OTIOJI3HAM, OOBaJlaM, CeJsiM, JJaBHHAM, KapcTy, 3eMJIETPSICEHUSIM, BYJIKAaHU3MY - B MaTepuanax M3bICKaHUH
TOJDKHBI  COJIEPKAThCS TOJPOOHAsT XapaKTePHCTUKA TAaKUX MPOSBICHUA W TPOTHO3BI WX BIHMSHUS Ha
HKCIUTYaTalMI0 MECTOPOXKACHUS.

Kaumar u THAPOMETECOPOJIOrHYeCKue J1aHHbIC

19. Tlpm wu3ydeHHMM KiIMMaTa HEOOXOJMMO YCTAHABIMBATH: KOJMYECTBO aATMOC(EPHBIX OCAIKOB
(TBepIBIX, KUAKHX), UX PACHpPEACICHHE O Ce30HaM, HHTCHCUBHOCTD BBINIAICHHUS OCA/IKOB, MAaKCHMAaJIbHOE
KOJIMYECTBO 3a CYTKH, TOJNIIUHY M JUIMTEIBHOCTh CHETOBOTO IOKPOBA, MHTEHCHBHOCTb CHETOTAasHUS;
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CpeHEMECSUHYIO TeMIIepaTypy BO3/yXa, aMIUTUTYAbI KoJieOaHUs TeMIepaTyp 3a CyTKH; Mpeodiafarolue
HalpaBJICHUsl BETPA; MAKCHUMAaJbHYIO CKOPOCTh BETpa; INIyOMHY CE30HHOTIO NPOMEpP3aHUsS U OTTAUBAHUS
IPYHTOB; BIIa&KHOCTb BO3/yXa I10 CE30HAM.

IIpu u3yyeHnH ruAipOIOTHYECKUX YCIOBUM CIIELYET BBIIBUTD:

COCTaB KOPEHHBIX M AJUIIOBHAIBHBIX IOPOJ, CIAramlliux THO U Oepera BOJOTOKOB M BOJOEMOB, HUX
MOIIHOCTb, (PUIBTPALIMIOHHBIE CBOMCTBA, HAIMYKE BOAOYIOPHBIX OPOJ, OTAEISIOIUX BOAOTOKHA OT PYJHON
30HBI;

pacxol M CTOK PEK W JAPYTUX BOJOTOKOB, HX PEXHUM, YCIOBUS IHTaHUSA IO BpPEMEHaM roja,
XapaKTepUCTHKY BOJOCOOPHBIX OacCEHHOB, HCIAapeHHE C BOJHOW IOBEPXHOCTH,; XHMHUYECKUH COCTaB
IIOBEPXHOCTHBIX BOJ]; B3aUMOCBS3b MTOBEPXHOCTHBIX BOJHBIX OOBEKTOB C BOJOHOCHBIMH CJIOSMH TOPHBIX
IIOPOJ, KAPCTOBBIMHU ITOJIOCTAMU Y TEKTOHUYECKUMU 30HAMH.

I'eosioruyeckoe CTpoCHHE

1.10. K reonmoruueckuM (hakTopaM, HMEIOLIMM Ba)KHOE 3HAYEHHE [UIS MPOCKTHPOBAHMS 3aAIUTHI TOPHBIX
BBIPa0OTOK, OTHOCATCS:

reoJIOTMYECKass CTPYKTypa paiioHa, OCOOCHHOCTH T€OJOIMYECKOTO paspesa, YCIOBUS W TIyOHMHA
3ajIeraHus [MOJE3HOI0 UCKOMAEMOT0, IIPOCTUPAHUE U TIaJEHUE CII0EB TOPHBIX TOPO/I;

JIMTOJIOrO-TIETPOrpaUUECKHiil COCTAB MOPOJI, UX H3MECHYMBOCTD B IIAHE M Pa3pe3e, MOIIHOCTH CJIOCB;

HaJIM4Ke OCIa0JEHHBIX MIPOCIOEB, PHIXJIBIX MECUYAHBIX MOPOJI, TEKYUYUX W MATKOIIACTHYHBIX TIIMHUCTHIX
[OPOJI, CHJIBHO TPEIIMHOBATHIX M BBIBETPENBIX ITOPOJ; MOPOA C OCOOBIMH CBOMCTBaMH (IIPOCAIOYHBIX,
HaOyXaroUKX H JIp.);

TEKTOHMYECKOE CTPOCHHE MECTOPOIKICHHI, HAIMYHME 30H KPYIHBIX TEKTOHHYECKMX HApPYIIEHUH, 30H
ApOOJIeHHs MOPOJ, MPOCTUPAHME, MAJCHHE M NIMPHHA Pa3OMOB, XapakTep M aMIUIMTyJa CMEIICHWH;
TPEIIMHOBATOCTh TIOPOJl, YHCIIO M TEHE3MC TPEIIWH, XapakTep 3allOJHHUTEIS, 3aKapCTOBAaHHOCTh U
KaBEPHO3HOCTH TOPHEIX IIOPOI.

I/I3yqelme THAPOT€OJOrHYC€CKUX U HHKCHEPHO-T'COJIOIHYCCKUX yCJ'IOBI/Iﬁ

1.11. Tlpu u3y4eHuu THIPOTeOIOTHIECKUX YCIOBHUH CIEAYET OTMEYATh:

o0mIre THAPOTEOIOTUICCKUE YCIIOBUS pPaiioHa, XapaKTep BOJOHOCHOCTH TOPOJ, TIyOWHY 3ajieTaHus,
YCIIOBUS MTUTAHUS U PA3TPy3KU MOJI3EMHBIX BOJ], CTATUYECKHE U TUHAMHYECKHE 3aMachl UX;

YHCIIO BOJIOHOCHBIX CJIOEB, UX TOJIIUHY U PACIIPOCTPAHEHHE, TUTOJOTUICCKUH COCTAB BOJOCOACPIKAIINX
Y BOJIOYTIOPHBIX MOPOJ, PACIIPOCTPAHEHHE MO TUIOMIAAH, OJIM30CTh K MOJIE3HBIM HCKOTIAEMBIM;

CTaTHYECKHE W THE30METPUYCCKUE YPOBHH IOJ3EMHBIX BOJI B BOJOHOCHBIX CIIOSIX, XapaKTEPUCTHKY
BOJIOHOCHBIX CJIO€B, pa3Mephl TUAPOCTATUYECKOTO JABJICHHs HA KPOBJIIO U TIOYBY MOJE3HOTO MCKOIMAaeMOro,
THJIPABIMYECKYIO0 B3aWMOCBSI3b MEXIY OTACIBbHBIMH BOJOHOCHBIMH CIIOSIMH, CBSI3b TIOJI3€MHBIX BOJ C
MOBEPXHOCTHBIMH BOJJOTOKaMHU U BOJIOEMaMH;

THJIPOTEOJIOTHICCKUE TTapaMeTPhl BOJIOHOCHBIX CIIOEB, BIMSIIONIME HAa pa3Mep MPUTOKA BOJBI B TOPHBIC
BBIPA0OTKH - KOA(hUIIMEHTH! HUIBTPAILIUHU, BOJOPOBOIUMOCTD, BOAOOTIAUY;

XUMHYECKHA COCTaB M TEMIIeparypy IOA3EMHBIX BOJ, HX MHHEPAIM3AIUI0 W arpecCUBHOCTD,
MPUTOTHOCTH ISl BOJJOCHA0XKEHUS,

(U3HKO-MEXaHHYECKUE CBOWCTBA, XAapPaKTEPUCTUKH TOPHBIX IOPOA ¥ HHXKEHEPHO-TCOJOTHYCCKHE
XapaKTePUCTHKU BCEX AHOMAIBHBIX 30H (30H CABMXKEHUS TOPHBIX TOPOJ, APOOIEHUS, KaBEPHO3HOCTH,
3aKapCTOBAHHOCTH, BBIBETPEIOCTH TEKTOHHUYECKUX PA3IOMOB M T.IL.).

1.12. B coctaBe THAPOTEONOTHYECKUX M HMHKEHEPHO-TEOJIOTMUECKUX  U3bICKAaHUHM  Cclieqyer
MpelyCMaTpUBATh:

THIPOTEOIOTHYECKYIO U MHKEHEPHO-TEOOTHYECKYI0 ChEMKY MECTOPOXKICHHUS,

OypeHHEe THAPOTeOIOTHICCKUX, HHKCHEPHO-TCOJIOTHICCKIX CKBAKHH W TIPU HEOOXOJIUMOCTH TPOXOIKH
TOPHBIX BBIPAOOTOK (IypdoB, IIAXT, IITOJEH, PACYMCTOK) C OTOOpPOM 0OpasloB Ais JIaDOpaTOPHOTO
ornpeenieHus: PU3NKO-MEXaHUIECKUX CBOMCTB TOPHBIX MOPOJI U3 OCHOBHBIX JTUTOJIOTHICCKUX PA3HOCTEH;

THIPOTEONIOTHYECKYI0 JOKYMEHTAIMIO HHXEHEPHO-TEOJIOTUYECKUX BBIPAOOTOK (pexuMm OypeHwus,
HAOJTIOJICHUsT 32 TIPOMBIBOYHOM JKHIKOCTBIO, OMHCAHHE COCTaBa M COCTOSHHUS TIOPOJI, 3aMepbl YPOBHEH
BOJIBI);

nabopaTopHOE U3ydeHUEe (PU3NKO-MEXaHHYSCKUX CBOMCTB TOPHBIX ITOPOJI;

TIOJIEBBIE HCCIIEIOBAHUS TPOYHOCTHBIX CBOMCTB TOPHBIX MOPOJ] B YCIOBUSX UX MPUPOIHOTO 3aJ€TaHus;

M3YYCHHE XMMHYECKOTO COCTaBa MOA3EMHBIX BOJI, PeXKUMHBIC HAOIIOIEHUS 32 YPOBHSIMU MOJI3€MHBIX BOJI
IO CEeTH HAOJIOAaTEeNLHBIX CKBAXKUH B TeUeHHEe He MeHee 1-1,5 jer;



ONBITHBIE  KYCTOBBIE M  OJMHOYHBIE  OTKAuKW, HArHETaHWs, HAIMBBI JUIi  OIpECIICHUS
THIPOT€0IOTHIECKUX MMapaMeTpoB (KoddduirenTa GuabTpauu, BOJIOOTAAYH, ITHE30IMPOBOIHOCTH H IP.);
reou3nvYecKre UCCIeIOBAHUS ISl PEIICHUS] HHXCHEPHO-TEOJOTHYECKUX U THPOTeOJIOrHUECKUX 3aay.

1.13. I'uaporeosornyeckyro U HHKEHEPHO-TEOJIOTUYECKYIO CHEMKY CIEIyeT MPOM3BOAUTh Ha OCHOBE
TAHHBIX BBIIICTIEPEYNCICHHBIX (PU3UKO-TEOJOTHUECKUX UCCIIETOBAHHMA.

B cocraB ruaporeonoruueckodl U - MHXKEHEPHO-TEOJIOTMYECKOM ChEMKH BXOISAT MapIIpyTHBIE
oOcrieoBaHMsl, TPOXOJKAa OJHOHM, JBYX pa3BEJOYHBIX BBIPAOOTOK Ha KaXIOM TIeoMOp(OIOTrHYECKOM
3JIeMEHTE 00CieyeMOi TepPUTOPHH, KAPTUPOBAHUE BBIXO/I0OB HAa TOBEPXHOCTh KOPEHHBIX MOPO/I.

Cpemka mpoBOIUTCA B Mpenenax nzydaemMon tepputopun (cM. m. 1.4.) B macmrade 1:5000 umum 1:10000
JUIS TIOJIy4€HHUS MIPEIBAPUTENILHOTO MPECTABICHHUS O pailoHe UCCIIeIOBAHUM.

[Tpu xapTupoBaHUM (PU3UKO-TEOJOTUYECKUX SBICHUNA HEOOXOIUMO OTMEUaTh IJIOUIAb UX MPOSBICHHUS,
MPUYPOYCHHOCTh K OMNpEIeIeHHbIM (GopMmaM penbeda U BUIAM TOPHBIX MOPOJ, YCIOBUS M MPUYUHBI UX
BO3HUKHOBEHUS, (OPMBI MTPOSBICHUS U PA3BUTHSL.

1.14. BypoBbie ¥ TOPHOIIPOXOAYECKHE PAOOTHI BBHITTOIHIIOTCS B LEIISX:

YTOYHEHHUSI T'EOJOrMYECKOr0 pa3pe3a Ha OTACIbHBIX yJacTKaxX MECTOPOXKIEHHS, COCTaBa, MOIIHOCTH,
0COOEHHOCTEH 3aJieraHusi TOPHBIX TTOPO/T;

orOopa 00pa3lmoB TOPHBIX TIOPOJ M TPOO TOI3EMHBIX BOJA I JIAOOPATOPHBIX HCCIICIOBAHUM,
YCTaHOBJICHMSI TITyOUHBI 3aJieraHus MOI3EMHbBIX BOJ U UX PEXKUMA,

NPOBEJCHUS OINBITHBIX OTKA4eK (HAJMBOB, HATHETAHWI), TOJICBBIX WCCICAOBAHUN TOPHBIX TIOPO,
reo(U3M4ecKux 1 30HIUPOBOYHBIX PaboT;

YTOYHEHUS JaHHBIX O 30HAX JpOOJEHHS, TEKTOHWYECKHX pa3jIOMOB, KapcTa, OMOJ3HEH W Jpyrux
HEOIaroNpUATHBIX SBICHUN;

CO3JIaHMSI CeTH CKBAYKUH IS PEKUMHBIX HAOIIOACHUH.

1.15. B cocraB OypoBbIX U TOpPHONPOXOMYECKUX pPAOOT BXOAUT OypeHHE CHEeIHaTbHBIX
THIPOTEOJIOTUIECKUX U MHKEHEPHO-TEOJIOTUIECKUX CKBAKUH, MPOXOKA IIaXT, IIyp(OB, paCUUCTOK.

B cnyuyasx HEoOXOOUMOCTH HW3YYEHHS YCIOBUN 3aJleraHusl MOPOJ U 30H TPEHIMHOBATOCTU CIEAYET
peaycCMaTpUBaTh TOPHBIE BRIPAOOTKH - MIAXTHI, INTOJIBHH, IIYPQBI, TPOPE3U, PACUUCTKH.

1.16. OcHoBHbIM TpeOOoBaHMEM K MeToJaM OypeHMs HHKEHEPHO-TE€OJOTHUECKUX CKBaKUH SBIISETCS
obecriedeHne MakCUMaIIbHOTO BhIXoza KepHa (He menee 80 %) mMuHMManbHBIM auamerpoMm 85 - 90 MM u
COXpAaHEHHME E€CTECTBEHHON BIIXXHOCTH U CIIOKEHHUS 00paslloB TpyHTa, OTOMPAEMBIX IJsl ONpeleseHHs
(U3UKO-MEXaHUUYECKUX U TPOYHOCTHBIX CBOMCTB J1JAOOPaTOPHBIMU CIIOCOOAMHU.

BypeHue TUIPOreosOrMUecCKUX CKBOXKWH JIOJDKHO TPOBOJMUTHCSA, KaK TMPaBMIIO, CIIOCOOaMH,
VCKJTFOYAIONIMMU TIIMHA3ALNIO CTEHOK CKBAKHUHBI.

[TpuMeHeHHe TTIMHUCTOW MPOMBIBKH JIOMTYCKAETCS TOJIBKO MpPU 00ECIeYeHUH Ha/leKHOM pa3riIMHU3aNN
CKBa)KHH.

[Ipy u3yyeHMH OTAETBHOIO BOJOHOCHOTO CJIOSI B CKBaXHMHE JIOJDKHA OBbITh oOecreueHa HaJeXHas
M30JUN M3Y9aeMOTO CJIOSl OT JAPYIHX IyTeM IEpeKpBHITHS UX OOCaIHBIMH TpyOamu ¢ TpUMEHEHHEM
TaMIIOHaXka 3aTPyOHOr0 MPOCTPAHCTBA.

B mpormecce OypeHusi CKBaXHH M TPOXOJKH TOPHBIX BBIPA0OTOK BEIyTCS TIIATEIbHBIC 3alUCH B
JOKYMEHTAI[MH: ONMCHIBAETCS JUTOJOTMUYECKUI cOCTaB M (DPU3MUYECKOE COCTOSHUE TPYHTOB, OTMEYAeTCs
YPOBEHb TIOSIBJICHUSI W YCTAHOBIICHHS TIOJ3E€MHBIX BOJ, NPOBOAATCS HAOTIOACHWS 3a BBIXOJOM KEpHA,
noTepel MPOMBIBOYHOMN JKUIKOCTH, YCTOMUMBOCTBIO MTOPOJT B CTEHKAX CKBAYKHHBI.

1.17. IlnanomepHbIii O0TOOpP 00pa3lOB TOPHBIX MOPOJ MPOU3BOAMTCS W3 OCHOBHBIX JIMTOJOTUYECKUX
pasHOCTEH, BBIIEICHHBIX HH)KEHEPHO-TEOJIOTMYECKUX JIIEMEHTOB, M3 OCJIAa0JIEHHBIX 30H U KOHTAKTOB
TUTACTOB.

OT10op 00pa3loB M3 TOPHBIX BHIPAOOTOK M €CTECTBEHHBIX OOHaXXEHHH, MX YIAKOBKY M JIOCTaBKy B
JmabopaTopuIo cieayeT mpou3BoauTh B cooTBeTcTBUM ¢ [OCT 12071-84.

Yucno oréupaeMbIx 00pa3lioB ¢ HEHAPYIIEHHOM CTPYKTYPO# JIOJIKHO MO3BOJIUTH U3YyYHUTh C IOCTaTOYHON
MOJTHOTOW (PM3MKO-MEXaHUYECKHE CBOMCTBA TPYHTOB KaKIOTO BBLICICHHOTO WH)KEHEPHO-TEOIOTHYECKOTO
3JIEMEHTa, OCHAOJeHHbIX 30H W KOHTAKTOB IUIACTOB JJISl MOJNYyYeHHS HOPMATHUBHBIX M pPacUETHBIX
XapaKTePUCTHK.

1.18. IIpouHoctHble u nedOpMaIMOHHBIE CBOHCTBA TPYHTOB [OJDKHBI H3ydaThCsl Ha oOpasnax
HEHApYLIEHHON CTPYKTYPHI.

JlabopatopHble HccIeTOBaHUS COCTaBa, CBOMCTB M COCTOSIHMSI TOPHBIX MOPOA JOJKHBI MPOBOJUTHCS
METOAAMH, NPEAYCMOTPEHHBIMU T'OCYJApCTBEHHBIMH CTAaHAAPTAMU C YYETOM YCJIOBHUN pabOThl IpyHTa B
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TOPHBIX BBIPAaOOTKax B MEPHOABI MX CTPOUTENILCTBA U HKCILTyaTaIHH.

ITpu BbIOOpE METOAMKH UCCIIEAOBAaHUI HEOOXOJMMO YUUTHIBATh CTATUUECKUE U IMHAMUUYECKUE HAarpy3KU
B TPUPOAHOM COCTOSIHUM M TPH HKCIUIyaTallid TOPHBIX BBIPA0OTOK, CTENEHb YBIAXKHEHHUS IOPO,
OPHEHTUPOBKY OCHOBHBIX HAIIPSKEHUH IO OTHOLIEHMIO K HAIUIACTOBAHUIO U CIIOMCTOCTH IIOPOJI,.

1.19. Yucno ucnbITaHui A7 KQXKI0HW JTUTOJIOTUIECKON pa3HOCTH OPOJ MOXKET MEHSTHCS B 3aBHCUMOCTH
OT U3MEHYMBOCTHU CBOMCTB I'PyHTA B IJIaHE U 10 TIIyOHHE.

B coorBerctBum ¢ 'OCT 25100-82 myist pa3HBIX KJIACCOB HECKATBHBIX U CKAJIbHBIX TPYHTOB HEOOXOIUMO
OIPENeIIATH!

JUId TeCYaHbIX I0pPOJ] - MHUHEPAJIOTMYECKUH U TpaHyJIOMETPUUECKMH COCTaBbl, YJEIbHBIH BeEC,
€CTECTBEHHYIO BJIQXKHOCTb, IIOPHCTOCTb, MAaKCHUMAJIbHYIO MOJIEKYJIIPHYIO BJIarO€MKOCTb, BOJIOOTAAYY,
KO3 GHUIHeHT GUIbTpauy, yroyi BHyTPEHHETO TPEHHSI, YASIbHOE CICTIICHHE (€CIM OHO OOHAPYKEHO);

IVl TJIMHUCTBIX HECKAJIbHBIX IMOPOJA - MHUHEpPAJIOTMYECKUH COCTaB, IUIACTUYHOCTh, YAEIbHBIN Bec,
€CTECTBEHHYIO BJIQXKHOCTb, IOPUCTOCTb, YIOJ BHYTPEHHETO TPEHHUS, YAEIbHOE CLEIJIEHUE, MOIYJb
nedopmarum, HabyxaHue, pa3MOKaHUe, yCaKy;

JUIA CKaJbHBIX IIOPOA - MHHEPAJIOTMYECKUN COCTaB, YAEIbHBIM BEC, CHKUMAEMOCTb, BPEMEHHOE
COIIPOTHBIIEHUE CXKATHUIO, Pa3MArYaeMOCTh, MOPO30CTOMKOCTb, BOJIONOITIOIEHNE, BOAOHACHIIIIEHHE.

JUisd CKaJbHBIX TPEIIMHOBATBIX IOPOJI OMPEIEINIETCS OPUEHTUPOBKA TPEIIMH, WX TYyCTOTa, IIMPUHA,
COCTaB U XapakTep 3alOTHUTEIS.

J1J1s TOPHBIX MOPOJ] C OCOOBIMU CBOMCTBAMU JIOTIOJIHUTEIBHO OIPEAEIISIFOTCS:

IUI IPOCAJIOYHBIX TPYHTOB - BEJIMYMHA OTHOCUTENBHOM MPOCaJOYHOCTH, OOIlee CoAepkKaHUe U COCTaB
BOJHOPACTBOPUMBIX COJIEH, COJIEpIKaHUE TyMYCa;

U151 3aCOJICHHBIX TPYHTOB - COCTaB U KOJMYECTBEHHOE COJIEpKaHKE JIETKO- U CPEIHEPACTBOPUMBIX COJICH;

U1l HA0YXaIOIUX TPYHTOB - BETMYMHA OTHOCHTEIBHOTO HAaOyXaHMs WIM YCaIKH, BEIMYUHA CBOOOIHOTO
HaOyXaHUs, JaBJIEHUE U BIAKHOCTh HAOYXaHUS;

JUIs BEYHOMEP3JBIX TPYHTOB - TEMIIEpaTypa, JIbJUCTOCTb, TEIJIO(PU3NUECKHE CBOWCTBA, BEJIMYMHA
OTHOCHUTEJILHOM OCaJIKH MpU OTTauBaHuH, onpenenasiembie mo CHull 2.02.04-88.

1.20. O6paboTKy ONBITHBIX JAHHBIX JIAOOPATOPHBIX HWCCIEAOBAHUHA CIIEAYET MPOBOIUTH C IOMOIIBIO
Marematuueckoil cratuctuku (TOCT 20522-75).

HopMaTtuBHbIe 1 pacyeTHbIE 3HaYEHHS XapaKTEPUCTUK TPYHTA BBIUMCIISIIOTCS JUIS KaXK/10TO BbIIEJIEHHOTO
MHXEHEPHO-TEOJIOTUYECKOTO AIEMEHTA C YYETOM JAHHBIX [T0JIEBOIO U3YUEHUS TOPHBIX MTOPOJ.

1.21. B 3agaun noaeBbIX UCIIBITAHUI BXOIAT:

MOJTy4eHHE JONOTHUTENbHBIX JAHHBIX, KOTOPbIE MO3BOJISIOT MPUHUMATh MONPAaBOUYHbIE KO3 PHUIIUEHTHI K
pacueTHbIM XapaKTEpUCTUKAM TOPHBIX MOPOJI, MOJy4yaeMbIM 110 MaTepuaiaM JJabopaTOPHBIX ONpeneIeHHM
(Harmpumep, k03 puLneHT ocnabiaeHns B HAType IS YAEIbHOTO CLEIUICHUS);

OTpe/ieNIeHNE XapaKTePUCTUK TOPHBIX MOPOJ B ClydasX, Korja oTodpaTh 00paslbl /Ui J1abopaTOPHBIX
HCCIIeIOBAaHUM 3aTPYIHUTENIBHO, U B CIIydasix, KOrja IesecooOpa3Hee UCXOIUTh U3 IaHHBIX MOJIEBbIX, a He
7a00paTOPHBIX UCTIBITAHUIT;

IIOJIyYEHUE JTONOJHUTENBHBIX JaHHBIX JUJIS BBIIECIICHNUS HHKEHEPHO-TE0JOTHYECKUX IIEMEHTOB;

BBISIBJICHHE U OKOHTYPHUBAHUE JIMH3 U NIPOCIIOEB CIa0bIX TOPHBIX MOPOJ (HalpUMEp, PHIXJIbIX MECKOB);

orpeJiesieHUe ITyOUHBI 3ajeraHusl KPOBIIM CKAJIBHBIX U 00JIOMOYHBIX TTOPOJ.

[loneBble WCHBITAHUS BKIIOYAIOT HUCHBITAHUS TOPHBIX MOPOJ MpEecCHOMEeTpaMH M IITaMIamMH B
CKBR)XMHAaX M B TOPHBIX BBIPAOOTKAX, CTaTUYECKOE M JMHAMUYECKOE 30HAMPOBAHUE, CPe3bl IEIUKOB B
TOPHBIX BBIPAOOTKAX.

[ToneBble HCTBITaHUS TPYHTOB CIEAYET IMpelycMaTpUBaTh C YYETOM IPEAINOJIAraeMbIX CTaTHUECKUX U
JUHAMHYECKUX Harpy30K B YCIOBUSX MPOXOJKH U AKCIITyaTalluy TOPHBIX BHIPAOOTOK.

1.22. Tlonublii 00beM 1a00PAaTOPHBIX U MOJEBBIX UCCIEOBAHUN (PU3UKO-MEXaHUYECKHX CBOWCTB TOPHBIX
MOPOJI TOJDKEH ObITh yCTaHOBJIEH ¢ yueToMm TpeboBanuit CHull 2.06.14-85 n HOpMaTUBHBIX MaTEpHUATIOB 10
MPOEKTUPOBAHUIO COOTBETCTBYIOIIUX BUJOB COOPYXEHUN M MEPONPHUATUI 110 00ECTIEYSeHUIO YCTOWIMBOCTH
TOPHBIX BBIPAOOTOK.

1.23. Ot6op mnpo0 BOABI OCYLIECTBISETCS U3 CIEUUAIBHBIX T'HJIPOr€0JIOTHYECKUX CKBAXKHUH,
00Opy/NOBaHHBIX (UIBTPaMHU Ha OIpeAeTeHHbIE BOJAOHOCHBbIE ClOU. CKBaXHHBI PEKOMEHIyeTCs
pacronarate MO CTBOPaM, JOCTUTAIOIIUM THAPOTEOJIOTMYECKHX TPaHUIl BOJOHOCHOTO cios. Otéop mpob
BOJIbI IIPOM3BOJUTCS TIOMHTEPBAIBHO MIOCIJIE YCTAHOBIIEHUS YPOBHS U OCBETJIEHHS BOJbI B CKBAYKUHE.

ITonzeMHBIE BOABI, COAEPIKALIMECS B CJIOSIX TOPHBIX MOPOA OOJIBIION TOIIIUHBI U OAHOPOIHOTO COCTaBa,
orpoOYIOT B BepXHell u HIKHEH yacTsax cios. [IpoOsl BoJbl peKOMEHIyeTcsl OTOMpaTh U3 pa3HbIX CIOEB U
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MPOCJIOEB BOAOCOJAEpkKAMX MOpoA. [ns ompeneneHuss arpecCUBHOTO BO3AECUCTBUS U KOPPO3HOHHOMU
AKTUBHOCTH TTOJI3€MHBIX BOJI MPOOBI BOABI oTOMpatotcsi B cootBercTBHM ¢ [OCT 9.015.-74.

1.24. Vi3y4eHne XUMHYECKOTO COCTaBa MOA3EMHBIX BOJA B KOMIUIEKCE M3BICKAHUN ISl TIPOCKTUPOBAHUS
3aIUTHl TOPHBIX BEIPAOOTOK UMEET CIICIYIOUTNE TEITH:

ompesieNiecHue HEOOXOIUMBIX MEPONPUSTUN ISl WCIIONH30BAHMS OTKAYMBAEMBIX BOJ M OOecredeHus
OXpaHbl OKPYXKAIOIICH Cpe/ibl MPU HEOOXOIUMOCTH HX COpOCa;

BBISIBIICHUE BPEJIHBIX BO3JCHCTBUNM TMOJ3EMHBIX BOJ Ha 3alUTHBIE COOPYXKEHUS U YCTpOICTBa
(3apacranue GpUILTPOB, ArPECCHBHOCTD 10 OTHOIICHHIO K OETOHY M METaJlJIaM U JIp.);

YCTaHOBJICHUE (B COBOKYMHOCTH C JPYTMMH JaHHBIMH) YCIOBUM MUTAHUSA U Pa3rpy3KU BOJOHOCHBIX
CJIOEB, HAJTMYHS B3aMMOCBSI3H MEXK/Ty BOJIOHOCHBIMH CJIOSIMU U TIOBEPXHOCTHBIMH BOJIAMH;

W3MEHEHUsT XMMHUYECKOTO0 COCTaBa MOA3EMHBIX BOJ IO IUIOLIAAM MECTOPOXICHUS, TIIyOMHE U BO
BPEMCHH.

1.25. OnbITHBIC OTKAYKH, HAJTMBBI, HATHETAHUS MPEAHAZHAYAIOTCS JISI ONIPEICIICHUS

(UITBTPAITMOHHBIX XAPAaKTEPUCTUK BOJAOHOCHBIX CJIOEB - Kod(dduimenta (uibTpanuy, BOIOMPOBOIA-
MOCTa, BOJIOOT/Ia4H, YPOBHEIPOBOJAHOCTH, ITbE30MPOBOAHOCTH, TAPAMETPOB MEPETEKAHMUS;

B3aMMOCBS3U MEXKy BOJOHOCHBIMU CIIOSIMHU H CBSI3b UX C TOBEPXHOCTHBIMH BOJAMH.

[To cpaBHEHWIO ¢ HAIMBAMH W HATHETAHWSMH ONBITHBIC OTKA4kH OoJiee d(P(PEKTUBHBI, TaK KaK OHU
TOYHEEe XapaKTEePHU3yIOT BOJOHOCHBIE CIIOM U MPOILIECC BOJAOMOHIKEHUS.

1.26. OnbITHBIE OTKAYKH CJIEAyeT Ha3HA4aTh KYCTOBBIE M OJMHOYHBIC. [IpW KyCTOBBIX OTKayKax
UCIONIb3YETCSl OMBITHBIM KYCT, COCTOSIIIMA M3 OJHOM WM HECKOJBKUX IIEHTPAIbHBIX U psaa
HAOJIIOIaTEIBHBIX CKBaXHWH. V3 TEHTPaTbHBIX CKBAKWH MPOU3BOJUTCA OTKadyka, OTOOp MpoO Ha
XMMHUYECKHE aHalu3bl W 3aMepbl YpPOBHS BOJABI, W3 HAOMIOJATENbHBIX - BEAYTCS HAOMIOJCHUA 3a
W3MEHEHUSMH B MPOLIECCE OTKAYEK YPOBHEHM, a MHOT/IA TaKXKE 32 XUMHUYECKUM COCTaBOM M TEMIIEPaTypoi
BOJIBI.

LlenTpanbHble CKBaXXHHBI, €CJIM UX HECKOJIBKO, PACIOJIAraloTCs, KaK MPaBWiIO, 0 MHOTOYTOJILHUKY (MM
KPYT'y), IMUTHPYS KOJIBIIEBYIO CHCTEMY, PACCMAaTPUBAEMYIO KaK «OOJIBIION KOJOJCI», HAOM0aTe/IbHbIC -
o JydyaM OT IIEHTpa CHCTEMbl B pa3Hble CTOPOHBI, Yallle BCEro IO HANpPABJICHUIO IIOTOKA W
MEPIEeHIUKYISAPHO K HEMY.

OnuHOYHBIE OTKAYKH U3 OTIEIBHBIX CKBAKUH (0€3 HAOJIOAATENbHBIX) TO3BOJISIOT MOJYYUThH JIUIIE
NpUOIIKEHHbIE 3HAUYEHUS (PIIIBTPAIIMOHHBIX XapaKTePUCTUK TOPHBIX mopoa. OHAaKO UX MpUMEHeHue (U3-
3a MOOMJIBHOCTH M HEOOJBIIMX 3aTpaT) B OOJIBIIOM KOJMYECTBE IMO3BOJIAET OCBETUTHh W3MEHUYHUBOCTH
(bUIBTPAIMOHHBIX CBOMCTB TOPHBIX MOPOJ Ha OOMBIION TEPPUTOPHUH.

OnbITHBIC HAJIWBBI U HATHETAHWS PEKOMEHIYETCS MPUMEHSTH (C TOW K€ IENbI0, YTO U OTKAYKH) TPU
OTCYTCTBHHM HEOOXOIMMOT0 O00OpYIOBaHUS JUISl OTBITHBIX OTKAYeK: HAIHMBBI - B OCHOBHOM IPU HU3YYCHHUH
(UIBTPAIMOHHBIX CBOMCTB TPEIIMHOBATHIX CKAJLHBIX TIOPO]I, HArHETAHUS (IT0/1 MOBBIIICHHBIM JIABJICHHEM) -
MIPU HU3KUX (PUIBTPALIMOHHBIX CBOWCTBAX MOPOJI.

C momoIpio OTKaueK (HAJIMBOB, HATHETAHUI) MOXKHO M3ydaTh BOJOHOCHBIN CIIOW WJIM €ro OT/AENIbHbIC
30HBI (Y4aCTKH, HHTEpPBaibl) 10 BeicoTe. OHAKO JaHHBIE 30HHOTO M3YYEHHs] HEJJOCTATOYHO TOYHBI, U UX
WCIIOJIH30BaHUE I11€]1€CO00pa3HO, B OCHOBHOM, JUISI CPABHUTEIBHBIX OIICHOK M3MEHEHHUS (DUIbTPAIlMOHHBIX
CBOMCTB TOPHBIX MOPO/JI IO BHICOTE (TOJIIIMHE) BOJOHOCHOTO CIIOSI

1.27. B pesynbrare reopu3MUECKUX HCCIENOBAHUN B KOMILUIEKCE ¢ OypOBBIMH, TOPHOIPOXOIUECKUMH,
1ab0PaTOPHBIMU | MOJIEBBIMU CIIEAYET BBISBIIATH:

mudpepeHIMano TeoJIOTHYECKOTr0 pa3pe3a B 3aBUCHUMOCTH OT COCTaBa, COCTOSHUAS U YCJIIOBHM
3aJieraHus rPyHTOB;

MIyOMHY 3ajJieTaHdsl TOJ3EMHBIX BOJI, MOIIHOCTH BOJOHOCHOW TOJIIIH, CKOPOCTh W HaIpaBIEHUS
JBUKECHHUSI, 00JIACTH MUTAHUS U Pa3TPY3KH;

30HBI TEKTOHUYECKUX HAPYIICHUH, TTOBBIIIIEHHON TPEIIMHOBATOCTH, KAPCTOBBIX MYCTOT, APEBHUX JIOJIHH;

XapaKTEPUCTUKU OMOJI3HEBBIX MPOLIECCOB, 30H MEP3JIbIX MOPOJI, PA3BUTHSI TAJIMKOB, MIOJJ3€MHOIO JIbJA.

1.28. B cocraB reodu3sHUeCKUX HCCIICIOBAHUM CIIeyeT BKIIOYATh JJICKTPOPA3BEAKY, CEHCMOPA3BEIKY,
PE3UCTHUBUMETPUIO, KapOTax u Jp. (Tadm. 1).

Br16op MeTo10B ompenensieTcss KOHKPETHBIMUA YCIIOBHSIMHU MCCIICOBAHUI M TIOCTABJICHHBIMU 3a/1a4aMH.
Haubonee »5>ddexTuBHO NpUMEHEHHME HECKOIBKHX Teo(u3nYecKux MeTonoB. MHreprperarus
reoU3MYecKX MaTEpHUajoB IMPOBOJIUTCS C YYETOM JAaHHBIX» OYpeHHS CKBaXKWUH, MPOXOIKU TOPHBIX
BBIPaOOTOK, TAOOPATOPHBIX U MOJIEBBIX UCCIICTOBAHMI CBOMCTB M COCTaBa TOPHBIX TTOPOI.

Ta6aunga 1
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3amauu ucciaeaoBaHmii I'eopuznueckme MeTo b

OnpeniejieHUe CTPOEHNSI MacCUBa
Omnpenenenre penbeda IMOBEPXHOCTH CKaJbHBIX M MepP3IbIX |BepTHKanbHoe siekTpuueckoe 3oHaupoBanue (BD3), meron
mopoa.  YCTaHOBJEHHWE  TOJIIMHBI  CJIOS  HECKaJbHBIX |mpeiaomiieHHbIXx BosH (MIIB), snexrponpoduimuposanue (DI1),

(HEMep3ITBIX) TOPOJ ANEKTPONPOPIITHPOBAHIE METOIOM KaXKYIIETOCS COMPOTHBIICHHS
(DIIKC), AIEKTPONPOPHINPOBAHIE METOZIOM IBYX
cocrasisitonux (I MJIC)

Pacunenenue paspesa. YcraHoBIeHHE TuTONOrHYeckuX rpanun|MIIB, B33, akycruueckmit  kaporax (AK), kaporax
U TIyOMHBI 3aJleTaHWsi CKANbHBIX, MecYaHbIX, MTUHUCTHIX H|compoTuBieHus (KC), ramma-kaporax (I'K), ramma-ramma-
MEp3JIbIX TPYHTOB, TOJIIUHEI KOPBI BBIBETPHBAHUS kapotax (I'TK)
MecTononoxxeHue, TyOrHa 3a1eTraHus: MIIB, B33 BIIKC, 211, MJIC, MIIB
YPOBHS  TPYHTOBBIX  BOZ, 30H  TPEIIMHOBATOCTH,
TEKTOHMYECKUX HapyLIEHUH, KapCTOBBIX TIOJOCTEH H
TTOJI3EMHBIX BEIPAOOTOK
MOTPe0CHHBIX OCTAHIIEB JIHAOB M CHIBHOIBIUCTHIX mopof,|HeiwrporHo-ramma-kaportax (HI'K), ITK, KC, SIIKC, 911 MAC,
JIMH3 COJICHBIX M TPECHBIX BOJ, MEXMEP3IOTHBIX BoJ 1|BD3, pesucTuBUMETpHS, TEPMOMETPUS

TAJIUKOB
H3yuyenune pU3MKO-MeXaHMYECKUX CBOICTB FOPHBIX NOPOJ
CKanbHbIX TOPOA: ITK, HIK, MIIB, ceilicMuueckoe H  aKyCTHYECKOE
MOPHUCTOCTH, TPELIMHOBATOCTH, MOAYJIA AedOopMaliH, [IPOCBEYNBAHAE METOJaMH BEPTHKAJIBHOTO  CEHCMHYECKOTO
COIPOTHBJICHUS CKATUIO, HAIIPSDKEHHOT'O COCTOSIHUS npodunupoBanus (BCII), AK, akycruueckoii smuccuu (AD)
[TecyaHbIX U TTIMHUCTBHIX HEMEP3IBIX MTOPO/I;: I'TK, HI'K, B33, 6okoBoe kapotaxknoe 3oHaupoBanue (BK3)

BJIAKHOCTH, yJIEIBHOTO Beca, MOPUCTOCTU
YAETBHOTO CHEIUICHHUs, YIJla BHYTpEeHHero TpeHus, Monyiisi|B23, OI1
nedopmanuy KOppO3NOHHONW aKTHBHOCTH

[lecyaHbIX U TIIMHUCTBIX MEP3IIBIX OPOJI: B33, ITK, HI'K, repmomeTrpust
JIMTOJIOTUYECKOTO  COCTaBa, BJIAXKHOCTH, JIBAUCTOCTH,
MIOPHUCTOCTH, YAEIBHOTO Beca, BPEMEHHOTO CONPOTHBIICHNUS
0JTHOOCHOMY CXKATHIO

H3yyeHue COBpeMEHHBIX Ie0JIOrM4eCKUX U HHKeHepHo- |Pexxumuple HaOmonzenus, BDO3, MIIB, pesnctuBuMerpus,
reoJIOTHYecKHX MPOLecCoB: pacxonomeTpus, ~ MeTon  3apsbkeHHoro  Tema  (M3T),

TUHAMHUKH ~ ypOBHS TIOJ3EMHBIX BOJ, HANpaBJICHHUS, |[IEKTPOKAPOTAX METOI0M NoTeHnuana conporusiaeHui (I1C)
CKOPOCTHU T€YEHHS U MECTa PasTPy3KH MOJ3EMHBIX BOJI.

HU3MEHEHUS BIAXXKHOCTH IJIMHUCTBIX U JIECCOBBIX IOPOJ, B23, HI'K, BemBanHas nosspuzanuss (BII) B pexumHOM
MOAU(DUKAIINH, T.€. HECKOJIBKO IUKIOB HAOJIOICHHIA

3arpsi3HEHUS TIOJ3EMHBIX BOJL B33, pesuctuBnmerpus, BII

W3MEHEHUs1 HamnpspbkeHHoro coctosHust u  ymnotHenus|MIIB, BCIL, ITK, AK, A3, HI'K, DI1, B33, BK3, pexuMHusie

TOPHBIX TIOPOJT HaOJIOJICHUS] METOIaMH SMaHAIIMOHHOM 1 Ta30BOH ChEMKH

M3MEHEHHUs TOJILMHBI ciosi npoTauBanus, TemnepaTtypsl u|MIIB, BCII, AK, AD, B33, 311 MJC, tepmomerpust, ITK, HI'K

CBOHCTB MEP3JIBIX IOPOJ B PSXKUMHOM Moau(UKAIINU

1.29. B 3amaum peXWMHBIX HAONIOJEHUH TNPH THUAPOTEOJOTHUECKHUX W WHIKEHEPHO-TCOJIOTHUYECKIX
M3BICKaHUSIX BXOJAT: YCTAaHOBJICHHE 3aKOHOMEPHOCTEH N3MEHEHUS PeKUMa M YCIIOBUH MUTAHUS TT0I3€MHBIX
BOJI BO BPEMEHH OT MPHUPOJHBIX U TEXHOTCHHBIX (DaKTOPOB; M3YUEHHE COCTOSIHUSI TOPHBIX TIOPOJ] B TOPHBIX
BbIpa0OTKaX M B OOHAXEHMAX, B 3aBHCHUMOCTH OT YCJIOBMM 3ajeraHusi (9KCHO3MILIMH, HUX COCTaBa,
AQHU30TPOIMHOCTH, BOJIOHOCHOCTH).

1.30. CocTaB pe>KMMHBIX HAOIIOACHUI:

METEOPOJIOTHIECKHE - 32 aTMOC(HEPHBIMU OCAJIKaMH, TEMIIEPATYpOil Ha METEONOCTax, 000pyJOBaHHBIX
HETMOCPEJCTBEHHO HA MECTOPOXKICHUY;

THIPOJIOTUYECKHE - 3a PEKHMOM TIOBEPXHOCTHBIX BOJ, HMX pacxoJaMH Ha pa3IMYHBIX y4dacTKax
BOJIOTOKOB, Ha TUAPOJIOTHYECKUX MTOCTAX, YCTAHOBJICHHBIX Ha peKax M BOJAOEMaXx;

THIIPOTEOJIOTHIECKUE - 32 PEKHMOM ITOJI3EMHBIX BOJI 110 CETH CHEIHaIbHO 000pYIOBAHHBIX CKBKWH Ha
pa3Hble BOJOHOCHBIE CIIOH;

WH)XEHEPHO-TEOJIOTMYECKHE - 32 TPYHTAMH B OOHa)XCHHSX B TOPHBIX BBIPA0OTKAX, PA3BUTHEM IIPOIIECCOB
BBIBETPHBAHMUS, OIOJI3HEH, 00BAJIOB, KapcTa.

PexxuMHBIE HAOIIOJCHNS 3aBHCAT OT MPOJODKUTENFHOCTH M3BICKATEBCKAX padoT (HE MEHEee OJHOTO -
JBYX JIET).

1.31. Tlpu HEOOXOIMUMOCTH TOJIYYECHHUS HCXOJHBIX XaPAKTEPUCTHK TPUPOJHBIX YCIOBHH Ha OCHOBE
CIIO)KHBIX MCCJIEOBAHUH, JTOKA3aTEeIbCTB BHIOOpa MapaMeTpoB croco0a BOJOMOHMKEHUS M YCTPOWCTBA
NpOTUBO(GMIBTPAIMOHHBIX ~ 3aBeC  IENIeCOO0pa3HO  MPOEKTHPOBATh  OMBITHO-TIPOM3BOJCTBEHHOE
BOJIOTIOHM)KEHHE WJIM OIBITHO-TIIPOU3BOJCTBEHHBIC MTPOTHBOPHIBTPALIMOHHBIC 3aBEChl (MHOTAA U OIBITHBIH
Kapbep WM ONBITHYIO MIAXTy), NMpeaycMaTpHBacMble MPOEKTHOH OpraHM3alMeil Kak 3Tam CTPOHTENIBHO-




MOHTa)XXHBIX paboT (cM. 1. 2.4).
Oco0eHHOCTH M3YyYeHHsI cieu(PUUECKH YCI0KHEHHBIX THAPOreoJJOrn4ecKnX ycJaoBHuil

1.32. Tlom3eMHBIi MOTOK OTJIMYAaeTcss 0co00i crenupuKoi Ha MECTOPOXKICHHSIX, MPUYPOUCHHBIX K
AHTUKJIMHAIBHBIM TTOTHATHSAM C HAaKJIOHHBIM 3aJI€TaHUEM CKaJIbHBIX BOAOHOCHBIX HOPOJ, K MYJbJaM, 30HaM
Pa3BUTH KapCTa U pailoHaM pacrpoCTPaHEHHsI MEP3JIbIX TOPHBIX TOPOI.

1.33. MecToposk/ieHHs TOJIE3HBIX HCKOMAEMbIX C HAKJIOHHO 3aJICTAIOIIMMH BOJOHOCHBIMH CKaJIbHBIMU
nopogamu (uept. 1) ¢ yriamu HakioHa, gocturaromumu 60 - 80°, pa3OuThie HEOAHOPOAHO PA3BUTHIMHU
Pa3IMYHO 3aIOJHEHHBIMU TPEUIMHAMH, TEKTOHHYECKHMMHU PA3IOMaMU M 30HAMH JPOOJICHHS, OTJIMYAIOTCS
HEOJJHOPOAHON BOJONPOHUIIAEMOCTHIO TOPHBIX IOPOA M HEOJMHAKOBOM BOJOOOMIBHOCTBIO TOPOJA B
JexadeM U BHCS4YeM OOKax IIacTa MoJje3HOTrO HCKOMaeMoro.

[TuTanue BOJOHOCHBIX CIIOEB IMMPOUCXOAUT B MECTAaX MX BBIXO/IOB HAa TIOBEPXHOCTh WIIM Yepe3 MOKPOBHBIE
OTJIOXKEHHS.
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Yepr. 1. I'eosiornyeckuii paspe3 MecTOpOKICHUS

1 - cyrnuHKH, NIECKH, TAJICYHUKH; 2 - TOPOABI KOPBI BHIBETPUBAHMS; 3 - Pya; 4 - KBapIeBO-KapOOHATHBIE TOPOIbI; S -
N3BECTHSKH; 6 - 30Ha MHTEHCHBHOTO PACCJIAHIIEBaHMUS ITOPOJI; 7 - 30Ha APOOICHUS

B Takmx YCIOBUAX TIEPBOCTCIICHHOC 3HAYCHUC HMECT M3YUYCHHUE TCKTOHHMKH, TPCIIMHOBATOCTHU
KOHTAKTHBIX 30H, YCJIOBH B3aMOCBSI3U HarOoJiee BOJIONPOBOAUMBIX 30H C MOBEPXHOCTHBIMH BOJOTOKAMH,
XapakTe€pa M MaTepuajla 3allOJIHCHUA TPCIIMH, a TaKKC BBIIIOJIHCHUC OIIBITHBIX BOAOIIOHWMIXCHUSA U
NPOTHUBO(UIBTPALIMOHHBIX 3aBEC C MPOrHO3MPOBAHUEM pa3MbIBa U BHIHOCA MaTepHalia, KOJIbMaTUPYIOIIEro
TPELINHBI.

HeobxoauMo camoe MIHUPOKOE HCIIOIb30BaHHE Te0(PU3NIECKUX CIIOCOO0B pa3BEIKU.

1.34. MecropoxaeHusi, TPUYPOUCHHbIE K MylbAaM (cM. pas3fa. 2, depT. 21), MpeACTaBISIOT COOOi
apTe3uaHckue OacceiHbl C 3alOJHEHHEM MYJIbJbl IEepecIauBaIONIUMHUCI HECKAIbHBIMU IOPOJIAMH.
CuHKIMHANIBHAS CTPYKTypa M TIepecllalBaHWe BOJOHOCHBIX M BOJOYIOPHBIX CJIOEB CIIOCOOCTBYIOT
00pa30BaHHIO HAITOPHBIX BOI.

B Takux ycnoBHsX HEOOXOAMMO YCTAaHOBHUTDH JIMUTOJOTHYECKHH COCTAB CJIOEB, 3AIOIHSIONMX MYIBIY H
MOACTUIIAIOMIUX TTOJIC3HOC HMCKOIIA€MOC, B3aMMOCBA3b BOAOHOCHBIX CJIIOCB MCIKIY co0oil u YCJIOBUA HX
NUTaHUS TTOBEPXHOCTHBIMH BOJAMH, U3YyYHTh KOHTAKT KPOBJH IIOJIE3HOTO HCKOMAEMOTO C HaJIeTAOIIUMHU
MOpPOJaMH, OIBITHBIM IIyTeM OIpenenuTh 3()(EeKTHBHOCT, BOJOMOHMKEHHS MpPU OTOOpPE BOIBI M3
MNOHIKEHHOTO y4acTKa MYJIb/IBL.



1.35. MecrtopoxaieHuss B KapCTOBBIX pPalOHAX XapakTepHbl cnenuduueckumu ¢GopmamMu penabeda
MOBEPXHOCTH 3€MJIM, HAa KOTOPOHW HAOJIIOAAIOTCSl Pa3HOOOpa3HbIE 3aMKHYTHIE BHAIUHBI, a B TIIyOMHE
MaccHBa - pa3UYHBIC MOJOCTH, TMEHIEPhl, KaHAIbI, MPUIAIOIIUE CBOEOOpa3ue peKUMy IOA3EMHBIX BOJ
(uepr. 2).

Yepr. 2. KapcToBble M0J10CTH

Kapcr pa3But B palioHax pacnpOCTpaHEHHUs] PAaCTBOPUMBIX MOPOJ: KAMEHHOW COJIM, THIICA, aHTUIPUTA,
W3BECTHSKOB, JOJOMHUTA, Mena, meprens. Haubonbiiee pacnpoctpanenune Ha Tepputropuu CCCP umerot
KapOOHATHBIC TIOPOJIBI - U3BECTHSIKH U JOJIOMHTEI.

B sTHX ycnoBusix 0cOOEHHO HEOOXOAMMO H3yUECHUE PACIPOCTPAHEHUS HA TEPPUTOPUU MECTOPOKICHUS U
B IIyOMHE MAacCHBa KapCTYIOLIMXCS MOPOJ U OOJACTH Pa3BUTHS KapcTa, MX 3aJieTaHus MO OTHOIICHUIO K
MOJIE3HOMY MCKOIIaeMOMY M B3aMMOCBSI3U C MOBEPXHOCTHBIMU BOJHBIMU OOBEKTaMH, XUMHYECKOTO COCTaBa
MOBEPXHOCTHBIX M TOJ3EMHBIX BOJI, TPEIIMHOBATOCTH CKAJIBHBIX IOPOJl, MX MHHEPAJOTHUECKOrOo |
neTporpaduyeckoro cocTaBa, XapakTepa M COCTaBa 3allOJHEHMs TPEIIMH M KapCTOBBIX IOJIOCTEH; TMpH
M3BICKAaHUAX JIOJIKHBI ObITh IIMPOKO UCIOJIb30BaHbI Fe0(U3NYECKHE METOIbI; CIIEAYET BHIIOIHATD OMBITHBIE
BOJIOTIOHIKEHUS ¥ IPOTHBO(QMIIBTPAIIMOHHBIE 3aBECHI.

1.36. B 30Hax pa3BUTUS BEUHOW MEP3IOTHI JJOJKHBI OBITh U3YUEHBI:

YCIIOBHSI PACIIPOCTPAHEHHMsI BEYHOMEP3JIBIX M CE30HHOMEP3JBIX TPYHTOB, HX COCTaB, CBOMCTBA,
KPUOT€HHOE CTPOCHHUE;

YYACTKH pacIpOCTPaHEHUS U Pa3MePhl 3aJIekKel MOI3eMHOTO JIbJIA;

0COOEHHOCTH paclpoCTpaHeHHs U (OPMHUPOBAHUS TAJIHKOB;

rITyOMHa Ce30HHOTO TPOMEP3aHHsI U MTPOTAMBAIOT MTOPOJI, HK3MEHEHHE TEMITEPATYPhl IOPO/I 110 TUIOIIAAN U
B pa3pese, PeKUM CMEXHBIX OTIIOKEHUH;

(bU3NKO-MEeXaHNYECKHEe CBOWCTBA (ISl KAKIOW JIMTOIIOTUIECKON Pa3HOCTH) TallbIX M MEP3IIBIX TPYHTOB,
U3MEHEHHE TEKCTYPhbI, IVIOTHOCTH U BJIAYKHOCTH MO CE30HaM;

rTyOMHa 3ajeraHus YpPOBHEH MEXMEP3JIOTHBIX W TOJMEP3JIOTHBIX BOJ, CE30HHBIE KOJIEOaHHWS WX
ypOBHEH, (WIBTPALMOHHBIE XapaKTEPUCTHKH TajblX TPYHTOB; TEMIEpPATYpHbIH pEXUM, CBSI3b C
MOBEPXHOCTHBIMH BOJAMH; TPOTHO3 HM3MEHEHHUS pEeKHWMa IIOJ3EMHBIX BOJ B CBSI3M C OCBOCHHUEM
MECTOPOXKJICHUS U U3MEHEHUEM I'€OKPEOJOrMUECKUX YCIOBUH;

XapakTep, OCOOEHHOCTH ¥ TIPOTHO3 pAa3BUTHS KPHUOTCHHBIX W IMOCTKPHOTCHHBIX IMPOIECCOB, B
3aBUCUMOCTH OT NPUPOAHBIX YCIOBHHA M cmocoba OTpabOTKM MECTOpOXAEHUs (IMydeHue, TepMOKapcT,
coM(ITIOKIINS, 3a00I0UEHHOCTD, HAJIE/IH).

JlomkHa OBITH COCTaBIIEHA CXEMaTHUECKasi KapTa KPUOT€HHBIX SBJICHHM.

Texnunveckoe 3aJJaHu€ HA U3BICKAHUSA

1.37. Bo MHOTHX ciy4asiX 1MOCJieé OKOHYAHHsI T€0JIOrOpa3BeIOYHbIX padOT Ul MPOSKTUPOBAHUS 3aIUThHI
TOPHBIX BBIPAOOTOK TPeOYIOTCA JOMOJHUTENIbHbIE H3bICKAHUS, KOTOpPbIE BBIMOJHSIOTCA IO 3aJaHUSM
IIPOEKTHBIX OpPraHu3alnii HHOTJA TEMH K€ T€0JI0r0pa3BEL0YHBIMU IKCIEAULMSAMU, KOTOPHIE BEIH Pa3BENKY
MECTOPO>KICHHS, @ UHOTJA CTIeUaTU3UPOBAaHHBIMU U3bICKATEIHCKUMU OPraHU3aALUSIMU.

1.38. 3amanue Ha U3BICKaHUS TOJDKHO COAEPIKATh: 1IN U3bICKaHUH, IPUMEPHBIN X COCTaB, TpeOOBaHUS
K METOMKaM ITOJIEBBIX MCCIICAOBAHUI 1 K JJa00paTopHbIM pabotam (cM. mpumMepsl 1 u 2).

Ipumep 1. MecTopoxkeHre NOTUMETALIMUYECKUX Py PACHOJIOKEHO B JOJHMHE OONBIION peKH Ha ee



neBoM mosiorom Oepery B 30 KM OT ee ycThs. HacTb MECTOPOKICHUS HAXOIUTCS HEMOCPEIACTBEHHO IO
pyciom peku (4ept. 3).

Pexa nporekaer B IUPOTHOM HAIPaBICHUU U IOJ MPSIMBIM YIJIOM K I'€OJIOTMYECKON CTPYKTYpe paiioHa
MECTOPOXKICHHUS.

[upuna pexu B paiioHe MeCTogomﬂeHHﬂ B MEXeHb 2,5 kM, riayomna 2 - 4 M. MakcuManbHBIHI
naBoaKOBBIA pacxon peku 16000 m°/c mpu ypoBHe Boasl B peke +10 M (Hamg «MecTHBIM Hyjaem»). Ilo
MECTOPOXKJICHHIO TMPOTEKAIOT TaKKe HEOObIINE pyubd U peuku. Perbed moBepXHOCTH 3eMIIH MPEICTABISET
co00if c1abo BCXOJIMJICHHYIO PAaBHUHY, PACWJICHEHHYIO IOJIMHAMU PEK U PYyYbEB C OTMETKAMU MTOBEPXHOCTH
- B OeperoBoii mosoce +8 M, Ha Bogopaszenax - 10 +44 m.
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Yepr. 3. MecTopoiKieHHEe MOJIMMETAIIMYECKHX Py Yy PeKH

1 - pynHOe Telo; 2 - BOJOHOCHBIE KapOOHATHO-TEPPUTEHHBIE TOPO/IbI

Knumar paiioHa pe3ko KOHTMHEHTAJIbHBIN C MPOJIOJIKUTEIBHON MOPO3HON 3UMOI 1 KOPOTKHUM YMEPEHHO
TerisiM JieToM. CpemHeromoBas TeMIiepaTrypa Bo3ayxa (HambOoisee BbICOKas JeTHss Temrepartypa 35 °C,
HaunOoee HU3Kas 3UMHsA - MUHYC 57 °C), cpeqHero1oBoe KonudecTBo ocaakoB 432 Mm. CHEroBoi MoKpoB
nocturaet 1 - 1,2 M, rmybuna ce3oHHoro npomep3anus 1,5 - 2 m.

B reosornueckoM CTpOEHHH MECTOPOXKAEHHS (CM. 4epT. 1) OCHOBY COCTaBIISIOT CKAJIBHBIC OCAJOYHBIC
MOPOJIBI ¢ KpyTonajaoumMy (OJIM3KMMHU K BEPTUKAJIH) IUIacTaMu. B BepxHel yacTu mopoJibl BBIBETPEHBI U
IPUKPBITH TOBCEMECTHO PACIPOCTPAHECHHBIMU M 3AJICTAIOMIMMH MPAKTUYECKH TOPU30HTAIFHO TPaBUITHO-
rajJeuyHbIMU, ME€CYAHO-TAICYHBIMH U CYIMECUYAaHBIMU OTJIOXKCHUSMH, a y CaMOW MOBEPXHOCTU 3EMIIU -
CYTJIMHKaMH.

CkanbHbIe TIOPOABI, MPOCIIEKEHHBIE HA MECTOPOXKACHNHU 10 Tiayounsl 1200 M, monpasnensiorcs Ha TpU



MaYKy - BEPXHIOK, CPEIHIOI M HWKHIOKW, CIOXCHHBIC TITUHUCTBIMU U CIIOJUCTBIMUA W3BECTHSIKAMH C
MPOCITOSIMH  KapOOHATHBIX M CIIOJMUCTBIX CJIaHIEB (BCTPEYAOTCS W IOYTH YHCThIE HW3BECTHSKH), K
M3BECTHSKAM BEPXHEH MayKy MPUYPOUCHBI PYIHBIC TeNA.

Kommuiekc ckanbHBIX MMOpPOJ HMMEET MEPHUJIMOHAIBLHOE NPOCTUpPAaHUE W Pa30UT TEKTOHUYECKUMH
HapYIICHUSIMH, CPEId KOTOPBIX BBIIEISIOTCS 30HBI MOBBIMICHHOW TPEIIMHOBATOCTH, HWHTEHCHBHOTO
pacciaHIleBaHUs U3BECTHIKOB U 30HBI IPOOJICHUSI.

TexkToHMUYECKHME 30HBI TIOBBIIICHHON TPEIIMHOBATOCTH HEPABHOMEPHO 3allOJIHEHBI MaTepHUaIoM
pa3pylIeHHs KOPEHHBIX TIIOPOJ W TOXKE OTHOCATCA K 30HE JpOOJICHHS; B 30HAX HMHTCHCHBHOTO
pacclaHIeBaHUsl U3BECTHSKOB KOPEHHBIE TOPOJBI CHIIBHO JETPaJUPOBAHBI M IMPEBPAIEHBI B CyNEeCH U
CYTJIMHKH.

TonumHa MOKPOBHBIX OTIOKEHUN KONEOIeTCs OT 5 M B pyciie peKku 10 28 M Ha CKIIOHAX JOJIUHBI PEKH.

I'maporeosornyeckne yclOBUS MECTOPOXKACHHUS XapaKTEPU3YIOTCS HAJUYMEM JIBYX OCHOBHBIX
BOJIOHOCHBIX KOMIUIEKCOB: B TOKPOBHBIX OTJOXCHHSX M B CKAJIbHBIX KOPEHHBIX moponaax. [lopossr
BBIIIICYKA3aHHBIX KOMIUIEKCOB OO0Jaar0T Pa3IMYHBIMU (DUIBTPAIIMOHHBIMA CBOWCTBAMH, HO IOJ3EMHBIC
BOJIBI B3aUMOCBSI3aHbI, UIMCIOT OOIIUI (eIUHBIN) YpOBEeHb ¢ BhIpaxkeHHBIM ykioHOM 0,02 - 0,03 B cTopony
pEeKH B OTMeTKaMu 55 - 65 M Ha Bojiopa3jenax.

[Topompl TOKPOBHOH  TOJNIIM  XapaKTEPU3YIOTCA  CIACAYIONIUMH  3HAYCHHUSAMH  KOI(PPHUIIUCHTOB
¢bunbTpanuu, M/cyT: mokpoBHble cyriuHkH - 0,1, cynecu - 0,5, Mmenko- u cpeanesepuucteie necku - 10 - 15,
IpaBeJIUCTHIC TIECKU - 25, TpaBUHO-TAJICUHUKOBBIC TPYHTHI - 50.

Boapl mokpoBHOW TOMIM WMEWT MuUHepanu3anui MeHee 0,5 T/1 W OTHOCATCA K TPECHBIM
THIPOKApOOHATHO-KAIBIIMEBEIM M MAarHUeBbIM. [IOKPOBHBIE CYIJIMHKH CO3JAIOT 3aTPYJHCHHS IS
MHQWIBTPAIMA TOBEPXHOCTHBIX BOJ, OJHAKO IIOJ3E€MHBIC BOABI IHTAKOTCS B OCHOBHOM 3a CYET
aTMOC(EepHBIX 0CATKOB Yepe3 MOKPOBHYIO TOJILY U U3 MEIIKUX PEYCK U PyUYbEB.

bonbmias peka ciyXuT 00IacThi0 pa3rpy3kd MOA3EMHBIX BoA. Ha 3To ykaspiBaeT oOImIMN YKIOH
MOJI3EMHOT0 TIOTOKa B €€ CTOpPOHY. B cBsi3u ¢ pa3pabOTKOW MECTOPOXKICHUS W TOHFMKCHUS YPOBHS
MMOA3EMHBIX BOJI PEKa MPEBPATUTCS B OCHOBHOM MX MCTOYHUK MTUTAHUSI.

[Tom3emHbBIe, BOABI KOPEHHBIX IMOPOJ MPHYPOUYCHBI K HEPABHOMEPHO TPEUIMHOBATHIM KapOOHATHBIM
MOpo/iaM M 30HaM TEKTOHUUYECKUX HapylleHuid. Boawl mpecHble, aHATOrMYHbIE BOJaM MOKPOBHOW TOJIIH,
gepe3 KOTOPYIO OHH MTUTAIOTCSI.

BogoHocHBINE ~ KOMIJIEKC  KOPEHHBIX  CKalbHBIX  TMOPOJ  XapaKTepU3yeTcs  HEOJHOPOJHBIMHU
(GUIBTPAIMOHHBIMU CBOWCTBAMHU TIO TUIOIAIN U TITyOWHE W OCHOBHBIM TCKTOHHUYECKUM DJIEMEHTAM MacCHBa.

Ha ocHOBaHUM TaHHBIX T€0JIOrOpPa3BeIOYHBIX padOT OTMEUaEeTCs:

cirabasi BOJIOTPOHUIIAEMOCTh TIOPO/T, OKPYKAIOIIUX MECTOPOK/ICHUE;

B Tpenenax BOMOOOWIbHOW ob0macté (4epT. 4), BMeHammield pyIOHOCHYIO TOJNINY, HAHOOJbIIas
BOJIONTPOHUIIAEMOCTh BEPXHEH YacTH 30H TEKTOHWYECKHX HApYIIEHWW, TJie 3Ha4eHHs KOd((OUIIMEHTOB
buIbTpaUU MECTaMU U3MEPSIOTCS IECATKAMH METPOB B CYTKHU;

HU3Kas BOJONPOHHUIIAEMOCTh TIOPOJI B OioKkax - MeHee 1 M/cyT;

C TIIyOMHOU BOJOOOUIBFHOCTH TOPOJ CHUKAETCS.

Tpebyemcss oONpeNeNATh 3aJa4d W COCTAaB HEOOXOIMMBIX HW3BICKAHUW TIO0 THIPOTEOJOTHICCKOMY
JIOU3YYCHHIO CKAThHOTO KOMILIEKCA.

JIOTIOJTHUTETPHOE HW3yYEHHE THAPOTCOJIOTHH CKaJbHOTO KOMIDICKCAa Haubosiee aKTyaabHO IS
MPOEKTUPOBAHMSI 3AIIUTHI TOPHBIX BBIPAOOTOK, TaK Kak 00IIee reoJOTHYeCKOe CTPOSHUE MECTOPOXKICHUS,
¢usnKo-reorpad@UIeCKre ¥ THAPOMETEOPOTIOTHICSCKHIE YCIOBUS H3yUEHBI ITOAPOOHO.

Heo0xomuMoCTh JOMONHUTENBHOTO HW3YUEHHUS THUIPOTEOJOTHYECKHX YCIOBHM CKalbHOTO KOMILIEKCA
BBITCKACT W3 TOTO, YTO BOJONPOHHMIIAEMOCTH ITOPOJ OCBEIICHAa B OCHOBHOM IO JaHHBIM OJMHOYHBIX
oTkauek. HemocTaTouHo onpeaeneHsl COCTaB MOPOI, 3aMOTHSIONIMX 30HbI TEKTOHUYECKUX HAPYIICHUH U HX
(U3HKO-MEXaHHYECKHUE CBOMCTBA, MHKCHEPHO-TCOJIOTNYeCKasi XapaKTePUCTHKA CKATBHBIX TIOPOJT B MAaCCHUBE
(B 6110Kax) MEXy TEKTOHUYECKIMH 30HAMHU.

3a/1a4uu MepBOOYCPETHBIX JTOTIOJTHUTEIIBHBIX UCCIICIOBAHIIH:

YTOYHEHHE (PUIBTPAIIMOHHBIX XapPaKTEPUCTUK OTACTBHBIX JMTOJOTHYECKHX Pa3HOBUIAHOCTEH MOPO
CKaJbHOTO KOMILIEKCAa B MaccuBe (B OJIOKaX) MEXTy TCKTOHHYSCKUMH 30HAMH W B 30HaX TEKTOHHMYECKHX
HapyILICHUN;

M3MEHEHUEe (UIBTPAITMOHHBIX CBOMCTB FOPHBIX TIOPO/ MO TTYOMHE CKATbHOTO KOMILIEKCA;

COCTaBJICHHE HH)KCHEPHO-TEOJOTHYECKON XapaKTEPUCTHKU CKAJIBHBIX MOPOJ B OJOKaX MEXIy 30HAMHU
TEKTOHUYECKHUX HAPYIICHUN U 3aNOTHSIONINX UX TIOPO/I.



Kpome nonoaHUTeNbHBIX U3BICKAHUN B MOJOOHBIX YCIOBHAX HEOOXOIMMBI ONBITHO-TIPOU3BOJCTBEHHBIC
paboTbl. OJJHAKO UX BBIMOJIHEHHE BO3MOKHO JIMIIb TTOCIIE IPUHATHS MPUHIUITHATILHOTO PEIICHHUs 0 Crioco0e
pa3pabOTKK MECTOPOKICHHUS U O 3AIUTE TOPHBIX BEIPAOOTOK.

Jlnst u3ydeHus: QUIbTPAIMOHHBIX CBOWCTB TOPHBIX IMOPOJ ONMBITHBIMH OTKa4yKaMW HaMedaeM 37 TOdYeK
(ydgacTkoB) ompoOoBaHusi (cM. uepT. 4), u3 HuUX 9 - JUId KyCTOBBIX OTKaueKk ¥ 28 - IS OJUHOYHBIX.
OnvHOYHBIE OTKAYKH C ONPEICICHUEM YACTHHOTO JAe0NTa JOKHBI OBITh BBITIOJHEHBI U U3 CKBAYKHH KYCTOB.
CpaBHUTENbHBIE JAaHHbIE OJAMHOYHBIX M KYCTOBBIX OTKAu€K HA YYacCTKaX THAPOr€OJIOTMYECKUX KYCTOB
JOJDKHBI  OBITH  HMICTIOJIB30BaHBl JUISI HMHTEPIPETAlMU OJWHOYHBIX OTKa4eK (B TOM 4YHCIE H paHee
MPOU3BEACHHBIX ) HA OCTAJILHON TEPPUTOPHU MECTOPOKICHHUS.

Y4acTKu KYCTOBBIX OTKa4eK HameyaeM: B Ipe/eiax 30HBI JPOOJICHUS - JiBa, B 30HC MHTCHCHUBHOIO
pacciaHleBaHusl U3BECTHAKOB - TPU, B LEHTPAILHOW YacTU PYAOHOCHOW TOJIIU - OJUH; 28 CKBaXHUH JUIs
OJMHOYHBIX OTKAueK pa3MemlaeM TaK, YTOObl OXBAaTHTh OCHOBHBIC IUTOJOTHYECKUE PAa3HOBUIHOCTH U
TEKTOHUYECKHE 30HBI.

[Ipu paspaboTke paboueil mporpaMMmbl H3BICKAHWA JOJDKHBI OBITh  ONPEACICHBl KOHKPETHOE
MECTOMOJIO0KEHNE U KOJIMYECTBO LIEHTPAIbHBIX W HAOIIOAATENbHBIX CKBAXHH JUII KYCTOBBIX OTKauek (C
Y4ETOM YaCTUYHOTO MCIIOJIB30BaHUS B KAUEeCTBE HAOJFOIATEIIbHBIX CKBAKHH, HAMEUYECHHBIX JJISi OJIMHOYHBIX
OTKa4eK), MHTEPBAJIbI ONPOOOBAHMS U TyOMHBI CKBaXKHH.

[TocraBieHHbIC BBINIE HMHXCHEPHO-TEOJOTHYECKUE 3aJa4d  pellaeM C  TOMOIIBI0  CKBaXKHH,
NpeJHa3HAuYeHHBIX JJISl ONMBITHBIX OTKAdeK, M padoT, BRITOJHEHHBIX B cOOoTBeTCTBHHM ¢ mm. 1.16 - 1.20, T.e.
HA/IJICKAIIETO HHKEHEPHO-TEOJIOTHYECKOTO Haj30pa MpH OYpPEeHUH CKBaKWUH, OTOOpa 00pas3IioB TOPHBIX
MOpPOJl U WMCCIEIOBAHUN HMX COCTaBa W CBOMCTB B JIAOOpAaTOpPHH, a TaKXe C HCIIOIB30BAHUEM MOJIEBBIX
UCTIBITAHUN TOPHBIX IOPOJ IMPECCHOMETPOM U CTATUYECKUM 30HIAMPOBAHHEM (B YaCTHOCTH, B 30HE
MHTEHCHBHOTO PACCIAHIIEBaHUs TOPHBIX TIOPOJI).
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Yepr. 4. 'naporeoiornyeckasi KapTa MecTOPOKICHHUA

1 - moposs! BUCsTUero OOKa pyJHOM 30HBI; 2 - pyAHas 30Ha; 3 - 30Ha HHTEHCUBHOTO PACCIIaHIEBaHUsI MOPOJ; 4 - N3BECTHSIKH
Jiexkadero OoKa 30HbI paccllaHLEBaHMUs; 5 - 30Ha poOJICHHS TOPOJ; 6 - 30HA MOBHIICHHON TPEIIMHOBATOCTH; / - paHee
BBITIOJTHEHHBIE T€0JI0r0-Pa3BeJOYHbIC CKBaXXHHBI; 8 - HAMEUaeMble CKBa)KMHBI /ISl OTUHOYHBIX OTKaueK; 9 - ONBITHBIE KYCTHI C
OJTHOI IIeHTpanbHON ckBaxknHOH; 10 - KycT ¢ TpeMs LIeHTPaIbHBIMH CKBaKHHAMHU (TPYIITIOBAast OTKayKa)

Kpome Toro, ansi penieHrst MOCTaBICHHBIX TUAPOTEOJOTHYSCKIX W WHKEHEPHO-TEOJIOTHYECKUX 3aad
HE00XO0TMMO TOJTHOE HCIIOJIb30BaHKE re0(PU3NIECKIX METOIOB B cooTBeTcTBHH ¢ Timl. 1.27, 1.28 u tadm. 1.



CocraBiieHHass M3BICKATEIHCKOW OpraHm3amnueld pabodas mporpamma JOJDKHA OBITH COTJIaCOBaHA C
MPOEKTUPOBIIUKAMH.

Ipumep 2. Cocmasums 3amaHNe HA W3BICKAHUS TPH CICAYIONIMX YCIOBUSX M OOCTOSITEIbCTBAX.
Pa3pabatbiBaeMoe Kene30pyAHOE MECTOpPOXKIEHHUE, pa3padoTka KOTOPOTO Y»KE€ BEIETCS, PACIOJIONKEHO B
MPEIrophbe, B CIOKHOM TEKTOHHMUYECKOM paliOHE, XapaKTePU3YIOIIeMCsl 00pa30BaHUEM YEIIyH W HaJIBUTOB,
OCJIO)KHEHHBIX KPYIHBIMH COpOCAMH H PSIIOM 00jIee MEJIKMX TEKTOHHUECKUX HapyIIeHHH (depT. 5, 6).

Kmumar paiiona yMmepeHHO KoHTHHeHTanbHBIA. CpemHeromoBas temmeparypa 9,8 °C. Cpennee
BBIIIAJICHUE OCAIKOB 576 MM.

Otmetku noBepxHocTr oT 600 10 505 M ¢ 00mKM MageHueM K ry. Pailon MecTopokieHu# nepecekaet
MHOTO MEJIKMX pEeYeK, BIAJAIOIIMX B OJHY TJaBHYIO PEKy, MPOTEKAIOIIYyI0 ¢ BOCTOKA Ha 3amaj B 5 KM OT
MECTOPOKICHHSI.

[TokpoBHBIE OTJIOXKEHHS - TECKM M CYIJIUMHKH, IepeciauBarolvecs CIOSAMHU pa3HON TONIIUHBL C
MPOCJIOSIMU JIATHUTOBBIX YTJICH - 3aJIeTal0T C HAKJIIOHOM K IOTY COIJIACHO IMaJICHUI0 TIOBEPXHOCTH, U OOIIast
UX TOJIIIA U3MEHSIET CBOM pa3Mephl OT HYJS B BepXHEl yacTH MecTopokiaeHus 10 260 M B ero roxHOMH
YacTH.

Pynonocnas tomnina, 3aneraromiasi o HOKPHIBAIOIIMMH HX MECKaMU U CYTJIMHKaMU, IPeCTaBiseT co0oit
HAJBUHYTOC OJJUTUTICOBUIHOE TEJIO, COCTOSIIEE W3 HM3BECTHSIKOB M PYIbl, JUIMHA €ro (B MIHPOTHOM
Hanpasienun) gocturaet 1700 m, mmmpuna - 760 - 1100 M, TonmuHa OT HECKOIBKUX METpoB A0 260 M. OHu
MOJICTUJIAFOTCSI TaKXKe HAJBHHYTBIMHU, MEPETEPTHIMH JIO COCTOSHUS TNIMH, (PHWIUIMTAMH W apTHDTUTAMH C
OmokamMu, OOJOMKAMU M TEPETEepPThIM MAaTepUaIOM JPYIMX KOPEHHBIX MOPOJ, HAIBUHYTHIE TOPOIbI
3aJIeral0T Ha KOPCHHBIX TIeCUaHWKAX, (WUINTAX, AaprH/UIMTaX W W3BECTHSAKAX, B Pa3IMIHON Mepe
HApYIICHHBIX CJIOXHBIMA TEKTOHMYECKUMHU MPOIECCAMH W HEOJHOPOJHO TpelMHOBaThIMU. Bcee 3TH
CKaJbHBIC IMMOPOIBI HMEIOT BBIXO/BI HA IIOBEPXHOCTH BBIIIC MECTOPOXKICHHUS, & B JPYTHX MECTaX MPHUKPHITHI
TakK e, KaKk ¥ MOPOJIbl HAJBUTa, TOKPOBHOM TOJIIEH.

[Tom3emHbBIC BOJBI TIOTYYAIOT MATAHUE B MECTAX BBIXOJ[A CKAIBHBIX ITOPOJ] HA MIOBEPXHOCTH,  TAKXKE B 7
KM BOCTOYHEE MECTOPOKICHHUSI, TJIe BBIXOIAT HA TOBEPXHOCTh MECKU MOKPOBHOM TOJIIHN, a B pallOHE PEUKH,
nporekaromei B 18 kM 3amagHee MecTOpoKIeHUs, IPOUCXOAUT HEKOTOPasl pa3rpy3ka IMoA3eMHOT0 MMOTOKa.

Boapl meckoB MOKPOBHOW W PYIOHOCHOM TOJNI CBSI3aHBI MEXAYy co00#l, WX CBsI3b C Haubolee
BOJIOOOHMIILHBIMHA KOPSHHBIMU U3BECTHSKAMH U MTECYAHUKAMHM 3aTPYTHEHA U aKTUBHO OCYIIECTBIISICTCS JTUIIIH
B OTIEIbHBIX MECTaX BOCTOYHEE M CEBEpO-3amajiHee MECTOPOXKACHHUS KOHTAKTOM IE€CYaHBIX TPYHTOB
MMOKPOBHBIX OTJIOKCHUH C TPENIMHOBATHIMY M BOJIOOOMIIBHBIMU KOPEHHBIMH CKJTLHBIMH ITOPOJAMH, a TaKKe
Ha OTJIEJIbHBIX y4acTKaxX uyepe3 TeKTOHUYECKHE 30Hbl U PYJIOHOCHYIO TOJIIY. B ocTanbHON YyacTH KOpEeHHBIE
W3BECTHSKH MPUKPBITHI CTA00TTPOHUIIAEMBIMU apTHJUTATAMU, (PHITHTAMHA, MEPTEIISIMH.

MecTopoXXIeHHEe U3Y4YeHO, KpOME TeOoJIOTOPa3BEAOYHBIX paboT, CchelnualbHbIMU HU3bICKAaHHUSIMH,
BBHITIOJTHEHHBIMHU TI0 33JIAHUIO TTPOSKTHOM OpraHu3aluy IS MIPOEKTa 3alIUThl TOPHBIX BBIPAOOTOK. OIHAKO
pEe3yNbTaThl OMBITHBIX OTKA4Ye€K OKA3aJIMCh HEMOJHOIEHHBIMU, OTOOpP OO0pa3IOB TOPHBIX MOPOJI U UX
nmabopaTopHOE U3yUeHUE TAK)KE HE OTBEUAIH ITOCTABIICHHBIM 33/1a9aM.

Oto TpeOyer OypeHHS Ha IOT€é MU BOCTOKE MECTOPOXKACHUS HEKOTOPBIX KOHTPOJBHBIX WH)KEHEPHO-
re0JOTHYeCKNX CKBaXHWH. OJHAKO B TIOBTOPCHHH KYCTOBBIX OTKAa4eK HET HEOOXOJMMOCTH, TaK Kak
YTOYHEHHE JaHHBIX O (PUIBTPAIIMOHHBIX CBOMCTBAX TOPOJ W YCIOBHSAX pPa3BUTHS TOHMKEHHS YPOBHS
MOJ3EMHBIX BOJ B PA3IMYHBIX BOJOHOCHBIX CJIOSX OyJIeT IOJY4YeHO B MpOIecce IePBOOUYESPETHOTO
BoonoHIKeHUs. llenecooOpa3HO BHIOTHUTH OTKAYKH W3 OJUHOYHBIX CKBAXKWH, NMPEIHA3HAUYEHHBIX B
OCHOBHOM I WH)KCHEPHO-TCOJOTHYCCKUX WCCICJOBAHUH, YTO TO3BOJUT YTOYHHTH OOIIYIO OIICHKY
BOJIOMIPOHUIIAEMOCTH TOPOJ, OTACNSAIOMINX BOJOHOCHBIE CIIOM CKaJbHBIX MOPOJA OT PYIAOHOCHOW H
MMOKPOBHOM TOJIIII.
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Yepr. 5. ['eosiornyeckuii paspes :kej1e30pyTHOT0 MEeCTOPOKIEHHS B MIPeAropbe

1 - nepecnauBaronIrecs ITMHACTHIE TIOPOIBI M NECKH; 2 - MEPTENH; 3 - U3BECTHAKH; 4 - IECYAHUKH; S - PyAOBMEIIAIOIINE
W3BECTHSKH; 6 - MECYaHNKU ¢ MYCKOBUTOM; 7 - CIaHIIbI; 8 - TEKTOHUYECKas 30Ha; 9 - pa3pylIeHHbIC IECIaHUKH, MEPTEIH,
cnanupl, u3BectHsku; 10 - sxene3nas pyna; 11 - muHuM pa3noMoB

B mpoekre 3amuThl Kapbepa (MECTOPOXAEHHE MPHUHATO pa3pabaThiBaTh OTKPBITBIM CHOCOOOM)
MIPEAYCMOTPEHA IE€pBOOYEpEHAs JPEHAXKHasl CUCTEMA M3 FOKHOIO IOJYKOJbLA BOJOINOHU3HUTEIBHBIX
CKBAYKUH JUIsl OTKA4KH MOJ3EMHBIX BOJ M3 TOKPOBHOM TOJILIH, APEHAXKHOIO IITPEKa B PyJIOHOCHOM 30HE Ha
ormeTke 400 M ¢ HaCOCHOH CTaHIMEH W IMIAXTHBIM CTBOJIOM Ha CEBEPE MECTOPOXKIEHHs. B cBs3u ¢ 3THM
BO3HHUKJIA HEOOXOJUMOCTb YTOUHEHHMsS HH)XEHEPHO-T€OJOTMYECKHX YCIOBHUI Ha ydacTKaXx ATHUX
COOPY)K€HMI. AHAJOTUYHOE YTOYHEHHE HEOOXOJUMO Ha Yy4YacTKax TMPEeaIoyiaraeMoil B3auMMOCBSI3U
MOJI3EMHBIX BOJ TOKPOBHOM TOJIIIH C BOJOOOMIBHBIMH ITOPOIaMH MOACTUIIAIOLIETO CKATbHOTO KOMILIEKCA.

3amaun wu3bickaHui: 1. B palioHe ycTaHOBJIEHHOTO B Ipolecce pabodyero MPOEKTUPOBAHUS
MECTOIIOJIOKEHHSI MTOJ36MHOM HACOCHOM CTaHLMU WM IO JIMHUM JAPEHA)KHOTO IITpEKa CleNyeT YTOYHHUTH
JIUTOJIOTUYECKUI cOcTaB, (PU3MKO-MEXaHUUECKHUE CBOICTBA M MOJIYYUTh OOIIYIO (CPaBHUTEIBHYIO) OLEHKY
BOJOIIPOHUIIAEMOCTH TIOPOJl HAa TOPU30HTE COOPYKEHMH M MOACTWIAIOIIMX IIOPOJ, B TOM YHUCIE
Pa3IeIIoIEero Ciosl.

2. Ha BocTOoke M ceBepo-3amajie OT MECTOPOXKICHMs, B pailoHe MpeanosaraéMoi B3auMOCBSI3U
MTOKPOBHBIX OTJIO)KEHUN U BOJOHOCHBIX CKAJIbHBIX MOPOJ TOJIKHBI OBITh M3YYEHBI: T€0JIOTMUECKOE CTPOCHHE
y4JacTKa, JMTOJIOTMYECKUH COCTaB M  (PU3MKO-MEXaHHYECKHME CBONCTBA HECKAIbHBIX U CKaJbHBIX
BOJIOHOCHBIX ~TOPOJ; JIOJDKHBI OBITh TMOJy4yeHbl O00IIas oOleHKa (GUIbTPAIMOHHBIX CBOWCTB H
BOJIOOOMJIBHOCTH CKQJIBHBIX MOPOJ], Yepe3 KOTOpbIe MPOUCXOJUT MHUTAHUE MOA3EMHBIX BOJA, U OICHKa
MIPOHUIIAEMOCTH BCKPBIBAEMBIX Pa3JEIISAIOMINUX TOPO/I.
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Yepr. 6. /Kene3opyaHoe MeCTOpPOKIeHHE B TPEATropbe

1 - koHyca BbIHOCA; 2 - IECYAHUKH; 3 - U3BECTHSIKY; 4 - pyZOBMELIAIONINE U3BECTHSKH; 5 - KOHTYP pyJIHOTro Tena; 6 - KOHTYp
Kapbepa Ha KOHell 0TpabOTKH; 7 - APEHAXKHBIN LITPEK; HaMevaeMble HHKEHEPHO-Te0JI0THUECKHE CKBKHHBIL; 8 - B pa3/essIonnx
nopojax - 10 ot™. 320; 9 - B pasaenstomux mopoax - 10 ot™. 380; 10 - mpopesaroiiye MOKPOBHYIO TOJIILY, BOIOOOHIbHBIC
CKaJIbHbIE IOPOJIbI M 3arayoisieMble Ha 10 M B IIOTHBIE BOIOYIIOpHBIE OPOobL; 11 - mpope3aroiiye NOKPOBHYIO TOJIIY U
3army6isiemble Ha 10 M B ckasibHBIE TOPO/BL; 12 - mpope3atomniye TOKPOBHYIO TOJILY, pa3/eIsioline TOPObl U 3ariTyOsemMble B
CKaJIbHbIE BOJOOOMIIbHBIE TIOPOIbI 10 0TM. 320; 13 - paHee BHINIOIHEHHBIE HHKEHEPHO-TEOIOTHUECKHE CKBAXKHHBI

3. Ha ro)xHOM W BOCTOYHOM OOpTax Kapbepa HEOOXOAMMO MPOOYPUTH KOHTPOJIbHBIE HHKEHEPHO-
reoJOTMYeCKHe CKBAKHHBI ISl YTOUYHEHUS T€O0JOTHYECKOr0 CTPOeHUs, (PU3UKO-MEXaHUYECKHX CBOMCTB
HECKaJIBHBIX TOPOJ] TIOKPOBHOW TOJIIIM W BBIICHCHHS JIOCTOBEPHOCTH XapaKTEPHCTUK (DHU3UKO-
MEXaHHYECKUX CBOMCTB MOPOJ, OMPEAeNEHHBIX ISl 00pa3lioB, OTOOPAHHBIX 0€3 IPYHTOHOCA TIPU OOBIYHOM
KOJIOHKOBOM OYpEeHUHU.

[IpumepHBIid cocTaB W3bICKaHWUU. [l perieHus TOCTaBICHHBIX 3a7ad JOJKHBI OBITh BBITOJTHEHBI
WHXCHEPHO-TEOJIOTHICCKIE CKBAKHHBI, KOTOPBIE HAMEUYAETCS PACIIONIOKUTE CIICTYIOIAM 00pa3oMm:

1. B palioHe HAacCOCHOW CTaHIIMM U TIO JIMHUHU JAPEHAKHOTO IITpeKa HaMedaeTcs IsITh HHKEHEPHO-
re0JIOTMYEeCKUX CKBKWH: JBE W3 HHX Ha Tpacce JPEHAKHOTO INTPeKa JOJDKHBI OBITH TPOHICHBI B
pa3eNAIIUX MOPoAax MPUMEPHO 10 oTMeTku +320 M, a Tpu CKBaXKMHBI HaMe4aroTcst 10 oTMeTku +380 M
(mpumepHo Ha 20 M HIDKE IMOJIa HACOCHOW KaMephl); CIEAYeT YACIUTh BHUMAHHE H3YYCHHIO MOPOJ B
HauMeHee wuccienoBaHHoM wuHTepBasie oT +380 mo +320 M; ¢ uUenbl0 MOMy4deHHs] OOIIeH OILEHKH
BOJIOITPOBOIMMOCTH Pa3ICIISIONIMX MOPOJT BO BCEX IATH CKBAXMHAX HAMEUAIOT OJIMHOYHBIC OTKAYKH.

2. Ha ceBepo-3amazie OT KOHTYpa MECTOPOXKJICHHUS IMpeaycMaTpuBaeM OypeHHE YeThIpeX WHKEHEPHO-
TCOJIOTUUECKUX CKBAKHWH: TPH W3 HUX MPOCKTUPYIOTCS Ha MPaBOM Oepery pedkd, OJHa - Ha JICBOM;
CKBRKUHBI JTOJKHBI MPOUTH TOKPOBHYIO TOJIIY, BOJOOOWIBHBIE CKAIbHBIE MOPOAsl U BOHTH Ha 10 M B
IIJIOTHBIC, BOJAOYIIOPHBIE CKaJIbHBIE TIOPOJIBI;

BO BCEX YKa3aHHBIX CKB)XMHAX JOJDKHBI OBITh NMPOWM3BEACHBI OJWHOYHBIC OTKAYKU M3 BOJOHOCHBIX



CKaJbHBIX TMOPOJI, a B CIIy4ae BCKPHITHS CIA0OMPOHUIIAEMBIX PA3ACIISIONIUX MOPOJ - OTKAUKH WU HAJTUBBL.

3. Ha BocTouHOM OOpTY Kaphepa HaMe4aeM OypeHHUE YeThIPEX HHKCHEPHO-TEOJIOTUIECKUX CKBKUH: TPU
CKBRKUHBI JOJDKHBI MPOUTH MOKPOBHYIO TONIMYy W BOUTH Ha 10 M B moacTtunaromniye CKalbHBIC MOPOJIBI,
OJTHA CKBa)XMHA JOJDKHA BCKPBHITH TOKPOBHYIO TOJIIIY, Pa3[eNIIONIYI0 TOPOJY, U BOWUTH B CKaJbHbBIC
BOJIOHOCHBIE TOpPOJBI. JTa CKBaXKMHa Oyputcs 0 otmerku +320 M, B Heil HamewaeTcsi MpPOBEACHUE
OJTMHOYHBIX OTKA4YeK (MM HAIMBOB) M3 Pa3CiSIOIINX MOPOJI C LEIbI0 ONPEACICHHS BOJAOIPOHUIIAEMOCTH
»THX mopoa. IlpumepHoe pacnonoxkeHne N3bICKaTeIbCKUX CKBAKUH - CM. 4epT. 6.

MeTtoanka u3bIicKaHWii. Bce MHXEHEPHO-TCONOTHYECKHE CKBAXKUHBI MPEIYCMAaTPUBACTCS OYpHTH IO
HECKAJIbHBIM TI0POJIaM TPYHTOHOCOM € OTOOpOM IIOJIHOM KOJIOHHBI KepHAa. BypeHue CKalbHBIX MOPOJ
MpeyCMaTPUBACTCS C OTOOPOM CIUIOIIHOM KOJIOHHBI KEPHA KOJIOHKOBBIM CIIOCOOOM.

[Ipu OypeHHME BCeX WHKEHEPHO-TEOJOTUYECKUX CKBAaXHH B MPEJENiaX CKAIbHBIX MOPOJ JOJKHBI OBITH
MOJPOOHO OCBEIICHBI TPEUIMHOBATOCTh, 3aKapCTOBAHHOCTh M BOJOOOMIBHOCTH Mopoxa. HeoOxomumbie
JaHHbIe, JOJDKHBI OBITh TOJYY4EHbl HA OCHOBE HW3YYEHHUS KEpHa, HAONIONEHUH 3a MOTJIOMIEHUEM
MIPOMBIBOYHOM KHJIKOCTU U MPOBEJCHUS T€OPU3NIECKUX PadoT.

[Ipn ommcanuu KepHa OTMEUAIOTCS: YUCIIO TPEIIMH Ha 1 M CKBaXWHBI, UX IIMPUHA, YIJIBI MAJCHUS,
MUHEPAJIBbHBIA COCTAaB 3alOJIHUTENCH, pa3Mepbl KaBepH, YMCIO KaBEpH Ha 1 M CKBa)KMHBI, MHHEPAJIbHbBIE
00pa3oBaHMs B MOJIOCTSAX KaBepH. OnMcaHne KepHa COMPOBOKAACTCS 3apPUCOBKaMHU M (poTorpadusimu.

HaOnroseHust 3a BOJIOIOTIIONICHUEM B CIAa00TPEIIMHOBATHIX MOPOJAX CJICIYET BECTH MO YMEHBIICHUIO
BoAbI B 3ymmde. [y 3amepa pacxoaa BoAbl B 3yMIde CleAyeT YCTAaHOBUTh MEPHYIO PEHKY, IO KOTOPOM
MIPOBOJIATCS HAOJIOICHUS 32 N3MEHEHUEM YPOBHSI B IPOIecce OypeHusl.

Pacxox BOapl BO BpeMEHHM Ui pa3iMYHBIX HMHTEPBAJIOB TJIYOMH TIIO3BOJIUT JaTh CPaBHHUTEIBHYIO
XapaKTEPUCTHKY BOJOMNOIIIONMIEHUS. [IpU BCKPBITUU CHIIBHO TPEIIMHOBATBIX WIIM KapCTOBBIX 30H, KOTJa
HaOJII0AaeTCs 3HAYUTEIBHOE MITH TIOYTH MTOJTHOE MOTJIOIIEHUE TIPOMBIBOYHON BOJIBI, OPUEHTHPOBOYHO Yepe3
JECATUMETPOBBIC MHTEPBAJIbI MPOU3BOJATCS KPAaTKOBpeMeHHbIE (4 - 6 u) ONBITHBIC HAJMBBI HA OIHO
noBbimieHUe. OTBITHBI HATWUB BBIIOJIHIETCS 1O CTaOWIM3alMM YpOBHSA M JaeOuTa. 3aMepsl YpOBHS
OCYIIECTBISIOTCS JIEKTPOYPOBHEMEPOM, MPOU3BOIAMTEIBHOCTh HAcoca OmpeiessieTcs 1o Boxomepy. Ha
OCHOBAHHWU TOJYYEHHBIX JAHHBIX ONPEIENISAIOTCS YACTbHBINA 1e0UT U K0d(hPUIueHT puiibTpanuu.

I'eopusuueckne uccaeoBaHMUs MPEAINONaraeTcss MPOU3BOAUTHE C TOMOIIBIO 3JIEKTPOKApPOTaKa U
PE3UCTUBUMETPHH BO BCEX CKBOKUHAX, TJIC TUTAHUPYIOTCS OTKAYKH.

OT60p 00pa3iioB TOPHBIX MOPO MPOU3BOAUTCS:

13 HeCKaNbHBIX 1mopos 10 riryouHsr 100 - 150 M U3 Ka)10ii JIMTOIOTHYECKOM pa3HOCTH, HO HE PEXKE YeM
gyepe3 3 M MO BHICOTE B KaXkJ0il ckBaxkuHe, HIke rmyOuHbl 6onee 100 - 150 m mo ogHomy oOpasiy u3
KaXX/I0H JTUTOJIOTUYECKON pa3HOCTH HAa CKBAXHHY;

U3 pyJOHOCHOM Tommy - uepe3 10 - 15 M 1o BbICOTE B KaXKJ0W CKBaKUHE;

U3 pa3IeNsIomuX nopo/ - uepes kaxapie 10 - 20 M 1 Ha TOPU30HTE PACIIONOKEHHSI TOPHBIX BHIPAOOTOK;

13 BOJOHOCHBIX CKaJIbHBIX MOPOJ - O 2 - 3 00pa3iia Ha KKyl JTUTOIOTUYECKYIO Pa3HOCTb.

[TpumepHbIe IepeuHH Ja00PATOPHBIX OMPEICICHH (IAF0TCs 00BIYHO B MPHIOKECHUH K 33aHUIO0):

nepeuens 1 - s oOpaslioB HECBA3HBIX MOPOJ (HOpManbHBIM kommiieke mist 20 - 25 % oOpasios) -
MOPHUCTOCTh (C ONpE/CTeHHEeM YIeIbHOrO Beca MOPOJAbl B €CTECTBEHHBIX CIIOKCHHH M BIAXKHOCTH),
IpaHyJIOMETPUYECKUI COCTaB, BOJOOTAaUa, MaKCHUMallbHAs MOJIEKYJSpHAsl BIArO€MKOCTh, COTIPOTHUBIICHUE
CIIBUTY TPYHTOB €CTECTBEHHOTO CIIOKEHUS, YTOJI €CTECTBEHHOTO OTKOCA B TIOABOHOM M CYXOM COCTOSIHUSIX
(1t 00pa3oB KaK BBICYIICHHBIX, TAK U COXPAHUBIIMX €CTECTBEHHYIO BJIAXKHOCTD), TTyOWHA 3a1aBJIMBaHUS
KOHYyca B 00pa3Iipl HEHApYIIEHHOW CTPYKTYPHI,

nepeuens lc - nns 00pasloB HECBSI3HBIX MOPOJ (COKpaimeHHbIH komiuieke st 75 - 80 % obpasios) -
MOPHUCTOCTh (C OMpEIeSICHHEM YASIbHOIO Beca TOPOJAbl B E€CTECTBEHHBIX COCTOSHHU M BIAXKHOCTH),
TpaHyJIOMETPUYECKUI COCTaB, IITyOMHAa 33/1aBIMBaHUs KOHYca B 00pa3Iibl HEHAPYIIIEHHON CTPYKTYPHI;

nepeuerv 10 - misa 00paslOB HECBS3HBIX TMOPOJ (IOTIOJHUTEIBHBIE OIMPEACICHUS BBITOIHIIOTCS IS
OTIENBbHBIX  00paslloB) -  MHUHEPAJOTMYEeCKHH  COCTaB  KOJUIOMAHOW  YacTH  TEPMHUYECKHM,
CTIEKTPO(POTOMETPUIECKUM U IPYTHUMHU METOJAMH, MUHEPATOTHYECKHI COCTaB METO/IOM OKpAIIUBaHUS TIPH
BHU3YyaJIbHOM HAOIIOIEHUH, TETPOTpao-MUHEPATIOTHIECKOE OMICAHUE TI0JT MUKPOCKOIIOM;

nepeueny 2 - Ui 00paslloB CBSI3HBIX TOpoxa (HOpManbHbIM kKoMmimieke st 20 - 25 % oOpasmos) -
MOPHUCTOCTh (C OMpEeNCHHEM YJIEIbHOTO Beca MOPOJbl B E€CTECTBEHHBIX COCTOSIHUM W BIIAXHOCTH),
IpaHyJIOMETPUYECKUI COCTaB, TNIACTUYHOCTH 1O CTAHIAPTHONH METOJUKE, COMPOTHUBIICHUE CIBHUTY TPYHTOB
€CTECTBEHHOTO CIIO’KEHHSI, MAKCUMaJIbHAs MOJICKYJISIpHAsI BJIAarOEMKOCTh, Pa3MOKAeMOCTh 110 CTaHIapTHON
METOJIMKE TIPU €CTECTBEHHOU BIAXKHOCTH, Mp0o0a Ha BCKUIIAHWE, TNIyOMHA 33aBIMBAaHUS KOHYCa B 00pa3Ilbl



HEHApYILIECHHON CTPYKTYpHI,

nepeuens 2c - 1jig 00pa3OB CBSA3HBIX T'PYHTOB (COKpaleHHBIH KomIuieke a1 75 - 80 % oOpa3iuoB) -
IIOPUCTOCTh (C OMNpPEAEIEHUEM YJIECIBHOIO BeCa IOPOABI B E€CTECTBEHHBIX COCTOSIHUM M BIIAXKHOCTH),
IUIACTUYHOCTh [0 CTaHJAPTHOM MeETOJuKe, INTyOuMHa 3aJaBiuBaHUs KOHyca B 00paslibl HEHapyLIEHHOM
CTPYKTYpHI,

nepeuens 20 - Uil 00Opa3llOB CBSI3HBIX MOPOJA (IOMOJHUTENbHBIE ONPEACNICHUSI BBIMOIHSIIOTCS JUIS
OTAENBHBIX 00pa3loB) - UCCIEIOBAHHE MEXAHWYECKUX CBOWCTB MOPOA B MPUOOPAX TPEXOCHOTO CXKATHS
(cTabmmomeTpax), KOMIIPECCHOHHBIC HCIBITAHUS C HAOJMIOJCHUEM 3a KOHCOJMHIAIMed, HaOyXxaHHe,
o0beMHas M JIMHEHHAs ycaKa, MUHEPAJOTHUECKUI COCTaB KOJUIOMIHOW YaCcTH TPYHTA, XMMHUYECKUH aHaIN3
BOJHOM BBITSDKKH, NIeTporpaduyeckoe onucanue numda;

nepeuens 3 - ISl 00PA3IOB MONYCKAIBHBIX MOpoA (HopManbHbIA Komruieke st 20 - 25 % oOpasios) -
YAETbHBIH BEC B €CTECTBEHHOM COCTOSIHWHU, YIEIbHBIA BEC CyXOH MOpOJbI, €CTECTBEHHAas BIIAXKHOCTH,
COIIPOTHBIICHHUE Pa3/IaBIMBAHUIO CYXHX M BOJOHACHIIIEHHBIX 00pa3IoB;

nepeuens 30 - s 00pa3LOB MOTYCKaIbHBIX MOPOJ (JOMOIHUTEIbHBIEC ONPEAEICHUS BBITOJIHIIOTCS IS
OT/ACIBHBIX O00pa3loB) - CONPOTHBICHHE PA3JaBIMBAHUIO IIOCIEC TPEXKPATHOTO 3aMavyMBaHHUS W
BBICYIIMBAHUS, Pa3MOKA€MOCTh TOCJE BBICYIIMBAHUS 10 BO3AYIIHO-CYXOTO COCTOSIHUSI C IOBTOPEHUEM
BBICYIIIMBAHUS M PA3MOKAHUS JI0 TTOJIHOTO pacmhajeHusi 00pasiia, XUMUYECKUN aHaJIU3 BOJHOM, IICJIOYHOU U
COJITHOKHUCIJION BBITSKKH, KapOOHATHOCTh, MUHEPAIOro-NeTporpaduyeckoe OMMUCaHUe MO MUKPOCKOIIOM;

nepeuens 4 - s 0o0pa3LOB CKAIBHBIX MOPOA (YUCIO ONPEIEICHUN HaMEe4aeTcsl Te0JI0roM) - yIeIbHbIN
BEC, YJEJIbHBIN BEC CYyXOH MOPO/Ibl, COMPOTUBIICHUE Pa3/IaBIMBAHUIO CYXUX U BOJOHACHIIICHHBIX 00Pa3IlOB;

nepeyensv 40 - NOTIOTHHUTENBHBIC ONPEACICHHUS JUIS CKAJBbHBIX TMOPOJ - MUHEPAIOTO-TIETPOTrpapuuecKoe
onucanue (Mo yCMOTPEHUIO U3bICKATEIbCKUX OpTraHU3aIuil).

2. BBIBOP CUCTEM 3AIIIATHI 'OPHBIX BBIPABOTOK
OO01ue moI0:KeHus

2.1. OcHOBHBIE 331a4H CUCTEM 3aLIUTHI TOPHBIX BEIPAOOTOK:

HE JI0NycKaTh IPUTOKOB BOJbI B pa3Mepax, IPU KOTOPHIX BO3HUKAIOT 3aTPYJHEHUS C €€ KalTaxeM U
OTBOJIOM, B pPe3yJIbTaTe Yero HapylaeTcsi HOpMaJbHOE BE/IEHNE TOPHBIX padoT;

HE JOMYCKaTh pa3pyLIeHHs BOJIOW TOPHBIX MOPOA, OKPYKAIOLINX BBIPAOOTKH, 32 UCKIFOUEHUEM CITy4yaeB,
CIOCOOCTBYIOIINX pa3paboTke paboT B 3a00¢ (Hampumep, MPU MPUMEHEHHH THIPOMEXaHH3AIHHN );

IPESYNpex1aTh MPOPLIBI BOBI, BBI3BIBAIOIINE IPHOCTAHOBKY TOPHBIX Pa0OT U SBJISIOIIUECS PUUYNHON
HECYACTHBIX CIIy4aeB.

Crnenyer y4uuThIBaThb HEOOXOJMMOCTh COXPAHEHHUs OKpYXKarolled cpenbl, oOecnednBas CHUKEHHE A0
MUHUMYyMa IPUUMHAEMOTO0 € yiiepOa u nmpeycMaTpuBasi COOTBETCTBYIOIEE BOCIIOIHEHHUE.

JUia pemieHHsl yKa3aHHBIX 3aJad B CHUCTEMaxX OCYIIEHUS CJIEAYyeT NPEeLyCMaTpuBaTb COOPYXKEHHS,
YCTpOICTBA U MEPOTIPUATHUS IO PETYINPOBAHUIO TOBEPXHOCTHOI'O CTOKA, CHUYKEHUIO HAIIOPOB U IPUTOKOB B
BbIpAaOOTKM MOJ3EMHBIX BOJ, OTBOJy BCEX BMJIOB DPYIHHYHBIX BOJ K HaMEUEHHBIM MecTaM cOpoca c
MTOMOUIBIO:

BOJOIIOHW)KEHUSI C IPUMEHEHMEM OTKPBITBIX UM BaKyyMHBIX BOJOIOHU3HUTEIBHBIX CKBAXKHUH,
UrIOQUIBTPOBBIX YCTAaHOBOK, JpPEHaXa U BOJOOTIMBA U3 OTKPBITHIX M MOJA3EMHBIX T'OPHBIX BBIPAOOTOK;
NPOTUBOMMIBTPALIMOHHBIX  3aBeC  (TpaHIIEHHBIX, CBAaWHBIX, WHBEKIMOHHBIX, JIBAONOPOIHBIX U
COOPYKa€MbIX C IOMOIIBIO CTPYHHONH TEXHOJOTHUH) THAPOTEXHUUYECKHUX COOPYKEHHUH, BOJOOTBOISIINX
YCTPOMCTB U HEOOXOIMMBIX MEPOIPUSATHIH IO OXpaHE OKPYKAIOIEH Cpe/ibl.

2.2. Tlpu BbIOOpE pemIeHUs MO CHCTEME 3allUTHl TOPHBIX BBIPAOOTOK HEOOXOIMMO MPEXIE BCETO
IIPOU3BECTH BCECTOPOHHIOK OLIEHKY IPUPOIHBIX YCJIOBUN. DTa OLIEHKA, IIPEIBAPUTEIBHO BBINIOJIHAEMAs 110
JUTEPaTypHBIM, PEKOTHOCIIUPOBOUYHBIM M JAPYTUM JaHHBIM €IIe /10 Hadaja pa3BeAKH MECTOPOXKICHUS U
HENPEPBIBHO YTOYHsSEMAas B IPOLIECCE €r0 pa3BElKM, aHaIM3a MAaTEpUaoB pPa3BElIKH, IPEIINPOEKTHON U
MIPOEKTHON MPOpabOTKH BOMPOCOB OCBOEHHSI MECTOPOXKIEHHUS, JOJKHA ObITh HalpaBieHa Ha BbISBICHHE
NPUPOJHBIX (PAKTOPOB, OMPEAEISAIOIINX paccMaTpUBaeMble B KOMIUIEKCE IieJecoo0pasHble CIocoObl U
CUCTEMBI TOPHBIX PabOT U 3alUThl TOPHBIX BBIPAOOTOK OT MOJ3EMHBIX U TOBEPXHOCTHBIX BO/I.

B cnyuae pacnosio)keHHsT MECTOpPOKIEHHMS B 30HE BO3MOJKHBIX OINACHBIX T'€0JOIMYECKHX IPOLECCOB
(BYJIKQHMYECKHMX, CEICMUYECKHX, OIOJI3HEBBIX, OOBAJIBHBIX, CEJIEBBIX, JJABUHHBIX, KPUOTE€HHBIX U JpP.) OHU
JOJDKHBI OBITH YUTEHBI B IPOEKTE 3AIIUTHI IPOSKTUPYEMOTO TOPHOTO MPEIPUATHSI.

2.3. HeoOXoauMo y4HTHIBaTh, YTO B IpoLECCe pa3pabOTKH MECTOPOXKACHUS U OCYIIECTBICHHUS CHCTEM
3alIUThl IPUPOAHBIE YCIOBUS IPETEPIEBAIOT 3HAYUTENbHbIE W3MEHEHUS. V3MEHSIOTCS yCIOBHs CTOKA



MIOBEPXHOCTHBIX BOJ U MUTAHUE UMU IIOJI3EMHBIX BOJ.

Pe3ko usmensieTcst pexum noa3eMHbIX Boj. OOnacTu pas3rpy3KH MpeBpallaTcs B 00JacTU MUTAHUS; B
pailloHE MECTOpPOXKJIEHUS M3MEHSIIOTCS HE TOJIBKO YPOBHH, HO M CKOPOCTM HaIlpaBJICHUS JIBUYKEHUS,
TeMIepaTypa, XUMHUUECKUN COCTaB, ra30coAepKaHue U Jpyrue XapakTepUCTUKH MOA3EMHOT0 MOTOKA.

Bce 3T u3MeHEHHs HaXOAATCS B IPSMOW 3aBUCHMOCTH OT METOJOB 3aIUUThl U IPUMEHSEMBIX
COOPYKEHUM U YCTPOMCTB.

2.4. B CIOXHBIX YCIIOBHSX, KOTrza B cOOTBETCTBUH ¢ M. 1.31 HE0OX0IMMO MpenycMaTpuBaTh OMBITHO-
MIPOU3BOJICTBEHHBIE PAOOTHI, UX CJIEAYET BBIMOIHITH 110 CHEIHMATLHOMY MPOEKTY C BKJIFOUEHUEM OIBITHBIX
3aIIMTHBIX MEPOIIPUSATHI (BOJONOHMKEHHS, TPOTUBOMUIBTPAIIIOHHOM 3aBECHI), @ TAK)KE OCYIIECTBISIEMYIO
MO HX 3allUTOM KAaKyl-TO YacTh MPOEKTUPYEMOT0 CTPOUTENbCTBA W KOMIUIEKC HCCIEOBAaHUM H
HaOJI0ICHNH, HAMEYAEMBIX B COOTBETCTBUU C Pa3l. O.

OnBITHO-IPOU3BOICTBEHHBIE Pa0OTHl MpeaHA3HAYAIOTCS AJI TMOJMYYEHHs] TOJHOLEHHBIX NaHHBIX IS
MPOEKTHUPOBAHUS 3aIUTH TOPHBIX BHIPAOOTOK HA JUIUTENBHBINA MEPUOJ UX CTPOUTENHCTBA U IKCIUTyaTallHH,
YCKOPEHHUSI U CHIKEHUS CTOMMOCTH CTPOUTENBCTBA IYTEM COKpAILEHUS BpPEMEHH, MaTepUalbHBIX U
TPYAOBBIX PECYPCOB, HEOOXOMMBIX Ha CI0KHbIE U3BICKAHHUS U CTPOUTEIILHO-MOHTAXKHbIE PaOOTHI.

2.5. OnbITHO-TIPOU3BOJCTBEHHBIE PAOOTHI OTHOCATCS K CTPOUTEIBHO-MOHTAXHBIM U BBITIONHSIOTCS, KaK
[IPaBWJIO, CTPOMUTENILHOM oOpraHu3anueil, HO MJs BBIIOJHEHUS TUAPOTEOJIOTUYECKUX U HHKEHEPHO-
reoJOrM4ecKuX HaOMIOJCHUI M WCCIETOBAaHUN BO3MOXHO MPHUBIICYCHHE H3BICKATEIHCKUX OpraHU3alUi.
ABTOpPCKMII HaA30p IMpH NPOBEJEHUM OIBITHO-IPOU3BOJCTBEHHBIX pPadOT €O CTOPOHBI IMPOEKTHON
OpraHu3aliu 00s3aTeleH.

2.6. B mpoekTax cieayeT NmpeaycMaTpHUBaTh IMOATAITHOE BBIMOJIHEHHUE 3aIIUTHBIX MEPONPUSATHHA C TeM,
YTOOBI HA KAXJIOM MOCJEIYIOIIEM dTane MOXHO ObLTIO BHOCUTh KOPPEKTUBBI B MPOCKTHBIC PELICHUS, €CIIU
JaHHBIE IPEIBIAYIIETO ATAIa BBISBAT HEOOXOIUMOCTh B 3TOM.

Bp10op 3amMTHI TOPHBIX BHIPA0OOTOK MPHU ONpPeAeeHUH CIoc00a pa3padoTKH MeCTOPOKIEHUS

2.7. MeTopl ¥ CHCTEMBI 3aIIUTHI TOJDKHBI OBITh B3aMMOYBSI3aHBI C METO/IAMU U CHCTEMAaMHU pa3paboTKu
MECTOPOXKICHHMSL.

BriOupaembie METOABI 3aIIUTHI JODKHBI OBITh 3()()EKTHBHBIME B KOHKPETHBIX TMPUPOJIHBIX YCIOBUSX,
MO3BOJISAIOIIMMY MTPUMEHSATH 11eJ1eco00pa3Hble METO/Ibl U CUCTEMBI BEJIEHHs TOPHBIX paboT, a TaKke BBECTH
B JICHCTBHE NPEANPHUATHI C MUHUMAILHBIMU KalMTAIBHBIMU 3aTpaTaMu. [Ipu BEIOOpE METOMIOB U CHCTEMBI
pa3pabOTKKU MECTOPOXKICHHSI IPUOPUTET JAOJKHBI UMETh TaKHe PELICHUs, KOTOpble TPeOYIOT MUHUMAIbHbBIX
CYMMapHBIX 3aTpaT Ha 3aIIUTY U IPOU3BOJCTBO TOPHBIX paboT.

2.8. B omHuMX M Tex € MPUPOAHBIX YCIOBUSAX BO3MOXKHOCTU oOecrieueHHs! 3()()EeKTUBHOM 3aliuThl
OTKPBITBIX M TIOA3EMHBIX BEIPAOOTOK HEOJWHAKOBBI, TaK K€, KaK Pa3IMYHbBI B ATHX CIIy4asiX U TPeOOBaHUS K
3amure. EctecTBeHHO, 3TO 00CTOSTENBCTBO U CYLIECTBO pa3iMyuil HEOOXOAMMO YUYHUTHIBATh B CAMOM Hayaje
MPOEKTHBIX MPOPAOOTOK BOMPOCOB OCBOEHUS MECTOPOXKICHHS - TPU BHIOOpPE PEUICHUS O TOM: OTKPBITHIM
WIA TOJ3EMHBIM CIIOCOOOM OCBaMBaTh MECTOPOXKIAEHHE. B HEKOTOpBIX ciydyasXx MOXeT HOTpeOOBaThCs
JOCTaTOYHO MOJPOOHAS pa3paboTKa IBYX BapUAHTOB TOPHOTO MPEIIPHUSATHS U €0 3allUTHI.

IIpumep 3. MecTopok/ieHHE MarHETUTOBBIX Py PACHOJIO0XKEHO B PABHUHHOW MECTHOCTH € KoJjeOaHHeM
OTMETOK OT 64 10 72 M OT MECTHOTO HyINs. B HECKONBKHX JIecsATKaX KHWJIOMETPOB C Pa3HBIX CTOPOH
MECTOPOXKJCHUS MPOTEeKaroT peku. KinMar pailoHa pe3ko-KOHTUHEHTaNbHBIH. CpeqHeroJoBoe KOJIMYECTBO
ocaznkoB 260 mMm.

I'eonornueckoe ctpoenue Ha rayouny 120 - 200 M XxapakTepu3yeTcsi TOPU30OHTAIBHBIM 3ajJeraHHeM
MEPECIIanBaIOIINXCSl BOJOYIMOPHBIX M BOJOHOCHBIX TIOPOJ: CYTJIMHKOB, CYIECEH, MEeCKOB, TJIMH, OIOK,
MECUYAHUKOB, KOHIJIOMEPATOB. BOJIOHOCHBIMH SBIISIOTCSA IECKH, MPEUMYIIECTBEHHO MEJKHE, TIIMHUCTHIE,
MECYaHUKH, KOHTJIOMEpaThl, omoku. OOIias TONIMHA BOJOHOCHBIX CiIoeB JoxXxomuT jo 140 m. Camsbrit
HIDKHUH, TOJICTHIIAIOIINN TTOKPOBHYIO TOJIILY CJIOM BOJOHOCHBIX MTECKOB U KOHIJIOMEPATOB TOJIIMHOK OT 1 -
2 M 10 50 M pacripocTpaHeH B OCHOBHOM Ha CE€BEpO-3arajie ¥ B MEHBIIIEH Mepe Ha BOCTOKE MECTOPOIKICHUSI.
Beimie ManoycroifunBbie BOJOHOCHBIE TOPOJIbI BCTPEUAIOTCS €IlIe Ha TpeX ropu3oHTax: B cpeaneM Ha 30 u
50 M Ha/T1 HIOKHUM CIIOEM M B CaMOM Bepxy Ha riryonHe 3 - 10 M OT MOBEpXHOCTH 3eMJTH.

[Topopl MOACTUIIAIOIIETO CKAJIbHOTO MacCHBa C MOBEPXHOCTH IMOJBEPIIIMCH BBIBETPUBAHUIO, TPOILYKTHI
KOTOPOI'0, COCTaBJISIIOIME KOPY BBIBETPHUBAaHUS, - B OCHOBHOM IJIMHBI M TJIMHHCTbIE MapTUThl. OOmas
TOJIILIUHA KOPBI BRIBETpHBaHUs gocturaetr 73 M (B cpeanem 20 m). OmHAKO KOpa BHIBETPHBAHUS pa3BUTA HE
MIOBCEMECTHO U MECTaMH HIDKHHUH CIIOH MECKOB M KOHTJIOMEPATOB 3aJIEraeT HEMOCPEICTBEHHO Ha CKAJIbHBIX
1opojax, Mo3ToMy MOA3EMHbBIE BOABI B TaKUX MOpoJax B3auMocBsA3aHbl. CKiaauaTblil CKaJbHBII MaccuB



CIIO)KEH TIECUaHUKAMHU, apTUJUIMTaMH, MarHETHUTOBBIMH pyAamu, TMOpGUPHUTAMH, H3BECTHSIKAMHU, Ty(amH,
KOHTJIOMepaTaMu U TyPOOPEKIHUSIMHU ITHX TTOPOI.

B ckaibHOM MaccuBe BBIICTSIOTCS TPHU TJABHBIC aHTUKIWHAIBHBIE CKJIQJKH: IOXKHAs, IICHTPAIbHAS U
ceBepHas. Ha 10)kHOM HapylIeHHH 3aMETHOE Pa3BUTHUE MOIYYHII IPOLIECC KAOJIMHU3ALNHY, B PE3yIbTaTe Yero
TPEUIMHBI 37eCh 3arJMHU3UPOBaHbL. LleHTpanbHOE HapylleHHe uMeeT olmiee, MOYTH IIUPOTHOE
HaIpaBJIEHUE, COMPOBOXKIAETCS MOIIHBIMU 30HAMHU APOOJEHUS, W TPEHIMHOBATOCTh 3/1€Ch B OCHOBHOM
OTKphITas. B 30HE ceBEPHOro HapyIICHWS TPEIIUHBl MPEUMYLIECTBEHHO 3allOJHEHBl KaJbIIUTOM H
neonutoM. Hawmbonee BOIOOOMIBHBIMU MOPOJAMHU SBISIOTCA M3BECTHSIKH, HauMMeHee - MOp(UPHUTH,
(GWIbTpallMOHHBIE CBOWCTBA IMOPOJX B OOIIEM HE BBICOKH. 3HA4YeHHA KOI(PPHUIMEHTOB (HIBTPALIUU B
HagapyaHo# Tonme - oT 0,2 mo 3, B pyloHOCHOM ckaiapHO#M Tommie - oT 0,15 B BepxHeii yactu no 0,02 Ha
riyOuHe Hike oTMETKH 275 M. OHako He0OXOAMMO YYUTHIBATh, YTO B 30HaX TEKTOHUYECKUX HAPYIICHUH
U B KapCTOBBIX MOXKET OBITh BCTPEUYEHA BHICOKAS BOJI0OOUIBLHOCTH MOPO/I.

BBuay Toro, 4To BOJOHOCHBIE IUIACTHI Pa300IICHBI, MOA3EMHbIE BOJbI TIOBCEMECTHO UMEIOT HAIOPHBIN
XapakTep, CBS3b MOJ3EMHBIX BOJ C MOBEPXHOCTHBIMH BOJAaMH OYEHb OTJAJICHHAs, M IOA3EMHbIE BOJbI
OTIUYAIOTCS BBICOKOM MuHepanu3anuei ot 3 1o 19,6 r/n. YpoBeHb BOABI HA OTMETKAX B HAAPYIHOM TOJIIIE
ot +48 no +60 M, B pyaOHOCHOI - oT +27 10 +50 M.

OcBoeHME 3TOT0 MECTOPOXKICHUS CBSI3aHO C HEOOXOAUMOCTBIO MPEOAOJICHUS 3HAUUTEIBHBIX TPYIHOCTEH
KaK MPH OTKPBITOM, TaK U MPH MOJ3EMHOM criocode padoT. BeiOpaTh 0MH U3 HUX MOKHO JIMIIb Ha OCHOBE
BCECTOPOHHETO PAaCCMOTPEHUSI JIOCTOMHCTB M HEJOCTAaTKOB 00OMX CHOCOOOB pa3pabOTKM B KOHKPETHBIX
YCIOBUSIX.

PaccmoTpuM pemieHus 3auThl IPU IBYX BapuaHTax pa3pabOTKH MECTOPOXKIEHHUS MCXOMIS U3 TOTO, YTO
Ha 0aze 3TOro MECTOPOXKJICHUS TOJKHO OBITH CO3[JaHO TOPHOE MPEANPUATHE OOJIBIION MOIIIHOCTH - CBBIIIE
20 MJTH. T pyJBI B TOI.

Bapuant oTkpsIThIX padoT. [Ipunumaem, yto pa3paboTka BeAeTcs ycTymamH BbICOTOM 16 - 25 M ¢
MPUMEHEHHEM BBICOKOIIPOM3BOAUTENLHBIX JKCKaBaTOPOB, B TOM 4YHCIE M POTOPHBIX KOMILIEKCOB C
KOHBEHEPHBIM TPAHCIIOPTOM.

B 3THX ycrnoBusSX HEOOXOIMMO CUUTATHCS C TEM, YTO pa3paboTKy MOPOJ MPUIETCS BECTH MPH HEKOTOPOI
GUIbTpalluu BOJBI Y€pe3 OTKOCHI, TaK KaK 3aTPyIHUTEIBHO MOJHOCTHIO OCYHIMTH HMOPOJbI, 3aJlerarolue
MEXIy IBYMS BOJOYHMOPHBIMH closMU. OcoOeHHBIE TPYTHOCTH TPEICTABISET OCYIICHHE TIMHHCTBIX
NecKoB. B MOKpOBHOM ToJIIIE MCKIIOYEHUE COCTABISAIOT CaMble BEPXHHME BOJOHOCHBIE CIIOM, JJISI KOTOPBIX
BO3MOYKHO TIPUMEHEHHE TEPEAOBBIX JPEHAXHBIX TpaHIIEH, ¥ HIDKHUHN, TO-BUIMNMOMY, Hamboiee
BOJIOOOMJIBHBIN CIIOW MECKOB M KOHIJIOMEPATOB, NMOHMKEHHE YPOBHS MOJ3EMHBIX BOJ B KOTOPOM MOKET
OBITh JOCTHUTHYTO C IOMOIIBIO BOJOTIOHU3UTEIHHBIX CKBAKUH, TMPOWICHHBIX C MMOBEPXHOCTH WU B BUJC
BOCCTAIOIIUX CKBKUH W3 MOJ3EMHBIX BBIPAOOTOK B COYETAHMHM C CaMUMH IOJ3EMHBIMU JIPEHAXHBIMU
BBIPA0OTKaMH B CKAIBHBIX TIOPOAX.

Crnenyer OTMETUTb, UYTO TNPUMEHEHUE IOA3EMHBIX BBIPAOOTOK C BOCCTAIOUIMMM CKBR)XKUHAMH U
CKBR)XMHaMH, 3a0ypHBaeMbIMH B 30HBI DPa3JIOMOB, BEChbMa IIEJIECOOOPAa3HO Ui BOJOIOHIDKEHHS B
PYIOHOCHOM TOJIE, TaK KaK €€ OCYyIIEHHE IpHUBENET K CO3AaHUIO0 OJarONpHUATHBIX YCIOBHM JUIs
BBICOKOA()(DEeKTUBHON pPa3pabOTKH pyabl W OOJETYUT OpPraHU3alUI0 BOJOOTIMBA IS YAAJEHUS BOJ
MOBEPXHOCTHOT'O CTOKA B CAMOM Kaphepe.

B3anMoCBsI3p TOA3EMHBIX BOJ B CKAJIBHBIX TOPOAAaX M HWKHUX I€CKaX W KOHIJIOMeparax OyneT
CIOCOOCTBOBATh OCYIICHUIO HAAPYIHBIX MTOPOJI TIPU BOJOIIOHMKEHUU B PYIOHOCHOH 30HE.

Y4uThIBasi BCE BBINICHU3IIOKEHHOE, TPUHUMAEM CHCTEMY 3alllUTHI Kaphepa B CIEAyroleM Buae (4eprt. 7,

8):

JIPEeHaXHBIH IITPEK C BOCCTAIOIIMMHU CKBOXKWHAMU [0 HIDKHUX TI€CKOB, BJOJb YYacTKa UX
pacrpocTpaHeHHsT Ha ceBepe U ceBepo-3amajie (00pas3yrollre CEBEpHYIO BHEIIHIOI HEMOJHOKOJbIIEBYIO
BOJIONTOHU3UTEIIBHYIO CUCTEMY);

JpEHaXHBIA MITPEK, MPUMEPHO, BAOJb HIMPOTHOTO paszioma (IPOXOAAIINI yepe3 CEeBEpPHOE U FOKHOE
pyIHBIE TeNa) C CaMOU3JIMBAIOIIMMUCSA CKBRXKMHAMU B TPEUIMHOBATHIX 30HAX, HCHOJIb3YEMbIH JUIs
BOJIOTIOHM)KEHUS B PYJOHOCHOH TOJIIIIE U JUTs cOpoca B HETO KapbepHBIX BOJ;

NepeIoBbIEe TPAHIIEH JIJISl OCYILIEHUSI CaMbIX BEPXHUX BOJOHOCHBIX CJIOEB;

BCIIOMOTaTeNbHbIE UTTIO(PUIBTPOBBIE YCTAHOBKHU, TPUMEHSIEMbIE Ha pabounx OopTax Mo Mepe BBISABICHUS
HEOO0XOMMOCTH B HUX (€ciu (UIBTpaIUs Yepe3 OTKOCHI B TJIMHUCTBIX MECKaX BBI3OBET HEXKeJIaTelbHbIE
HOCJIC/ICTBUS), @ HA MOCTOSIHHBIX OOpPTax - JAPEHAXH W PEHAXKHBIC NMPUTPY3KU Ha y4acTKaX BHICAUMBAHUS
MIO/I3€MHBIX BOJ;



CUCTEMBI BHYTPUKAPHEPHOU T0KIEBOI CETH U BOJIOCOOPHUKOB.

Yepr. 7. Cuctema 3amMThl Kapbepa

1 - neckwu; 2 - KOHIIIOMEpAT; 3 - TJIIMHbI; 4 - TI0/I3eMHbIE JpeHaXKHbIE BEIpa0OTKH ropu3oHTa - 175 M ¢ BoccTaronmmMu
CaMOU3JIMBAIOIUMHUCS CKBKHHAMHE; 5 - TI0I3¢MHbIC JPEHAXKHBIC BRIPAOOTKH rOpU30HTA - 175 M U1 KapbepHOTO BOJAOOT/INBA; 6 -
MO/3EMHbIE JIpeHaKHbIE BRIPAO00OTKK ropu3oHTa - 305 M; 7 - MoJ3eMHble HACOCHBIE CTAHIIMK; 8 - KOHTYp Kapbepa Ha KOHeI]
0TpaboTKH; 9 - MPOMEXKYTOUHBIH KOHTYp Kapbepa

[lepBbiii ApeHaxHBIH TOPU30HT NMpUHMMaeM Ha oTMeTke - 175 M. Ha 3Tom ropusoHTe ycTpauBaroTCs
MOJI3EMHBbIE HACOCHBbIE CTaHIMU. Tak Kak Kapbep OyayT 3ariayOisiTh M HUXKE 3TOM OTMETKH, TO
COOTBETCTBEHHO MOTPEeOyeTCs] YCTPOUCTBO TOCIEAYIOUINX IPEHAKHBIX TOPU30HTOB (TipuMepHO uepe3 120 -

150 M o rinyouHe).
JIJ1st IPOXO/IKU JIPEHAXKHBIX BHIPAOOTOK M YCTPONCTBA MMOJ3EMHBIX HACOCHBIX CTAHIUIA MPEIyCMaTPUBAEM

TPU IIAXTHBIX CTBOJIA.
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Yepr. 8. Cucrema 3ammThl Kapbepa. Paspes 1-1 (cm. gepr. 10)

1 - cyrnuHky; 2 - TIIKHBL 3 - OTOKY; 4 - MeCYaHuKy; 5 - ecku; 6 - KOHrIIoMepar; 7 - IIIMHBI KOPbI BRIBETPUBAHUS; 8 - H3BECTHSKY;
9 - nopduputsl; 10 - ckapusl; 11 - pyasr; 12 - nuHUM TEKTOHWYECKOTO HapymeHus; 13 - urnopunstp; 14 - noxzemMHble
JpeHaKHbIE BBIPAOOTKH TOpH30HTA - 175 M 17151 KapbepHOT0 BOZOOTIINBA; 15 - npeHaskHbIe Npurpy3ku; 16 - TMBHECTOKU U
JIMBHENPHEMHBIE KOJIOALB; 17 - IIOHMKEHHBIH YPOBEHB ITOI3EMHBIX BOJ B HAPYAHBIX BOJAOHOCHBIX CJIOSX; 18 - HOHMKCHHBIH
(cooTBETCTBEHHO 3ariyOJICHUIO Kapbepa) YPOBEHb MOJ3EMHBIX BOJ B PYAOHOCHOH Toume; 19 - mom3eMHbIe IpeHaKHbIE
BEIpabOTKH ropm3oHTa - 305 M; 20 - KOHTYp Kaphepa Ha KOHeIl 0TpaboTKH; 21 - moa3eMHbIe qpeHa)KHBIE BRIPAOOTKH TOPHU30HTA -
175m

Bapuant mnoa3emHoro pyaHuka. lIpuHMMaeMm, 9TO BCKPBITUE MECTOPOXKICHHUS OCYIIECTBISETCS
MSATHAIIATBIO CTBOJIAMH: BOCEMBIO TJIABHBIMH CTBOJIAMH, TpPEMS BCIIOMOTATEIbHBIMH W YETHIPHMSI
BEHTWJISIIMOHHO-BOJIOOTNIMBHBIMU. OCHOBHAs CHCTeMa pa3pa0OTKH - DJTAXKHOTO MNPUHYIUTESIHLHOTO
oOpyiieHust ¢ OTOOWKOW pyabl TTyOOKMMH CKBakmHamMu. Bwicota staxa 80 M. OMHOBpEMEHHO BemeTCS
pa3paboTKka Ha JBYX 3Ta)Kax, HAYMHASI C TOPU30HTOB - 175 u - 255 M. 'opusoHT - 175 M BBOAUTCS Ha JBa
roJia paHbllle TOPU30HTA - 255 M.

Cucremy 3amuThl IPUHUMAEM HCXOMS U3 HEOOXOIUMOCTH OCYIICHUS Pa3padaThIBAEMOTO MPOCTPAHCTBA
B PYZIOHOCHOM TOJIIIIE U 3aJICTAIONIUX HEMOCPEICTBECHHO Ha HEH MEeCKOB M KOHIIIoMeparoB. C 3TOH LENbIo
npeaycmatpuBaeM (uept. 9, 10):

CEBEPHYIO HEIOJIHOKOJIBIICBYIO JPCHAXKHYIO CHCTEMY, aHAJOTHMUYHYKO BHEINHEH CHUCTeMe Kapbepa s
00IIeT0 BOJOTIOHWKCHHSI B PYIOHOCHOM TOJIIIE W B HAJPYIHBIX ITECKAaX M KOHIJIOMEpPATax;

CHCTEMBI JIPCHAXKHBIX IITPEKOB HA BBIEMOYHBIX y4acTKax, 3ariyOsieHHbIX Ha 10 M HMXKE OTKATOYHBIX
TOPU30HTOB, C CAMOMW3IIMBAIONIUMUCS CKBOXHHAMH, 3a0ypUBACMBIMH B TPEUIMHOBATHIC TIOPOJBI U B 30HBI
pasyioMoB;

MOJI3EMHBIC HACOCHBIC CTAHITUH Y BOIOOTIMBHO-BEHTUIISIIUOHHBIX CTBOJIOB:

COOTBETCTBYIOIIME COOCUYHBIC U BCIIOMOTATEIIbHBIC ITOI36MHBIC BEIPAOOTKH.

B mpoekre ciemyer CpaBHHTH OOIIME TEXHUKO-DKOHOMHUYECKHE IMOKA3aTeId BapUAHTOB OTKPBITOTO H
MOJI3EMHOTO PYIHUKOB.

W3 mpuBeneHHOro mpuMmepa BHJIHO, YTO 00a MPHUBEACHHBIE TEXHUYCCKUE PEHICHHWS B HACTOSIIUX
YCIOBUSIX BO3MOKHBI, W, YTOOBI BHIOpaTh OJUH U3 HUX, HEOOXOAUM JOBOJHHO TIYOOKHH TEXHHKO-
YKOHOMHYECKUN aHAIH3 TPH KOMILICKCHOM PAaCCMOTPEHHUH TPOCKTHBIX PEHICHUH TOPHBIX pabOT U CHUCTEM
3aIUThl TOPHBIX BHIPAOOTOK.

2.9. BzanMoyBsi3ka CHCTEM 3alIUThl TOPHBIX BBIPAOOTOK C METOJAAaMH TOPHBIX pPadOT 3aBUCHT OT
crenu(puKI METO0B TOOBIUHBIX paboT. PaccMoTpumM crienyromuit mpumep.

IMpumep 4. MecCTOpPOXKIACHHE CEephl PACIIONIOKECHO B PaliOHE TOPHBIX TIPS HA CHIBLHO PACWICHEHHOM
paBHMHHOM MecTHOCTH ¢ oTMeTKaMu noBepxHocTH 300 - 550 M B 40 KM OT pekH.

3aieu CepHBIX Py MPUYPOUYCHBI K KOHTAKTaM M3BECTHSIKOB U aHTHJIPUTOB C HAUOOJBIIINM PAa3BUTHEM B
30HaX TEKTOHUYECKHX HaPYIICHWUH, KOTOpBIE 3/1eCh MPOCIECKUBAIOTCS B OONBIIOM pa3zHOOOpasuu: OT
KPYIHBIX PETHOHABHBIX PA3JIOMOB JI0 METKUX COPOCOB C aMIUIUTYI0M B HECKOJIBKO METPOB.

Ha HepoBHOW OBEPXHOCTH aHTHAPUTOB 3AJICTAIOT TJIMHBI, KOHTJIOMEPATHI, TICCUAHUKH, aJIEBPOJIUTHI U B
CaMOM BepXY JICCCOBUIHbIE CYTTIHHKH, 00m1ei Tommmuoi ot 200 M Ha 3amaze 10 0 Ha BocToke (uepT. 11,a).
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Yepr. 9. Cucrema 3alIMTHI NOI3¢MHOT0 PyAHHKA

1 - KOHTTIOMepATHI, IIECYAHUKH, aJICBPUTHI; 2 - H3BECTHAKH; 3 - MOPGUPHUTHI; 4 - TpaHUT-TIOPPHUPEL; 5 - CKAMOIUTOBEIE TOPOIHL; 6 -
PYIBL; 7 - TEKTOHUYECKHE Pa3JIOMBIL; 8 - IpeHaKHBIE BEIPAOOTKH rOPH30HTA - 185 M ¢ caMOU3IHMBAIOIIMMUCS CKBaKHHAMI, 9 -
JpeHaKHBIE BBIPAOOTKH TOpU30HTA - 265 M; 10 - moa3eMHbBIe HACOCHBIE CTAHINK TOprU30HTa - 185 M; 11 - mo3eMHBIE HACOCHBIE
CTaHIIMU TOPU30HTA - 265 M; 12 - BEeHTHIIIIMOHHO-BOIOOTIIMBHBIE CTBOJIEL;, 13 - TIIaBHBIE CTBOJIBI

ITonzeMHBIe BOJBI cojepKaTcs B M3BECTHAKaX W 3anexax pya. HanbGonee BOg0OOOMIBHBI CEPOHOCHBIE
M3BECTHIKH, Kodpduuuent ¢mmprpanuu kotopsie 10 - 100 m/cyr. INoacTunaromue HW3BECTHSKA MEHEE
B0/1000MIbHBL. ToJIMHA CIT0EB BOJOHOCHBIX MOopoJ1 mpumMepHo 200 M.

JloObI4a pyabl TMPOW3BOAMTCS YACTHYHO OTKPHITHIM CHOCOOOM TOJ 3alIMTOW BOJOTIOHW)KCHUS H
no3eMHON Bblm1aBkoi cepbl - [IBC nmyreM Harneranus B Hee ropsiueii Boabl. [Ipu 3ToM BomONOHMMKEHUE

3HAYUTENIbHO 3aTPyJIHSET MOA3EMHYIO BBIIUIABKY Cepbl, TaK KaK CIIOCOOCTBYET YCHUJICHHOW (HIbTpaIiu
TEILUIOHOCUTEIIS B CTOPOHY BOJOIIOHU3UTENIbHBIX CKBAKHH.
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Yepr. 10. Pa3zpes 1-1 (cm. uepr. 13)

1 - BomoHETIpOHHUIIAEMBIC WK CITa00 BOAOIPOHHIIAEMEIE TTIOPOJIBI; 2 - OMIOKH; 3 - IECYaHUKH; 4 - TIECKHU; 5 - U3BECTHSKY; O -
opGHUPHUTHL; 7 - CKapHEL, 8 - pyabl; 9 - THHUN TEKTOHUYEeCKOTo HapymeHus; 10 - oTkaToO4HbIe U BEHTWIANHOHHBIC IITpek; 11 -
JpEHAXHBIE IITPEKH; 12 - BoccTaronue caMON3INBAOIINECS CKBAXXUHBL; 13 - HEIIOHMKSHHBIH ypoBeHb oa3eMHBIX Box (HYIIB)
B HaJIpyAHBIX BOJOHOCHBIX ciosx; 14 - HYIIB B pynoHocHoil Tomme; 15 - noHmkeHHbIH ypoBeHb noa3eMHubIx Boa (IIVIIB) B

HaJApYyAHBIX
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Yepr. 11. CTpyKTYpa MeCTOPO:KIEHNsI CEPbI H CXeMbI €ro pa3padoTKM 1 3alUThI

a - perHOHANIBHBIN pa3pes; 6 - wiaH; 6 - paspes3 1-1; 1 - cyrnuHky; 2 - aHTUAPUTHI; 3 - CEpPHBIE PY/Ibl; 4 - U3BECTHSKH; 5 -
TEKTOHUYECKHE HapylIeHus; 6 - rpaHniia 0OBOJHEHHBIX 1 HEOOBOIHEHHBIX 3aJIeXeil; 7 - pacuInpeHe Kapbepos; 8 - psijibl
CepOIOOBIYHBIX CKBAXHH (METO/ MMOJ3eMHOI BBIIIIABKH); 9 - BOZOOTIMBHBIE CKBa)XUHBL; 10 - BOIOMOHU3HUTENBHBIC CKBaXKHHBI; 11
- TpaHuIIa 3aJIeXKeH CePHBIX Py

BocTouHee 3anexy pacioyioKeHbl BBICOKO, B 30HE HEBOJIOHOCHBIX ITOPOJ, ¥ UX Pa3padOTKa OTKPHITHIM
CIIOCOOOM 371eCh HE pacCMaTPUBACTCSL.
Tpebyemcsi HAMETUTD PAllMOHATBHYIO CHCTEMY pa3pabOTKU M 3alIUTHl OTKPBITHIX BBHIPAOOTOK 3artajHON



YaCcTH MECTOPOXKACHUS, TJIe UMeIoTcs JiBa Kapbepa «FOxHbI» 1 «CeBepHbIii». O0a 3TH Kapbepa BCKPBUTH U
yKe 0TpaboTalli BHICOKO3AJIETAIONINE CEPOHOCHbIE Tena. Pa3BuTue 3TUX KapbepoB BO3MOXKHO JIMIIb MPU UX
yriyOKe, JUis 4ero HeoOX0IMMO BOJIOTIOHIKEHHE.

Jliia pa3paboTku MecTopoxaeHus 1Byms cnocodamu (oTkpeIThiM U [IBC) oqHOBpeMeHHO HamedaeM (CM.
yept. 116, 6):

B IIEHTPAJIBHOM YacTH MECTOpOXACHHUsS (HaubOosiee TIIyOOKOW) M Ha CaMOM FO)KHOM ydacTKe (IoJKHee
kapbepa «tOxubIi») npumenenue [I1BC st 1oGeruu cepsl Hibke oTMeToK 250 M (Ha ceBepe U Iore MpH 3TOM
JOIyCKAeTCs OTKPBITast J0ObIYa Cephl BhIle 0TMETOK 250 M);

Ha 3arajie UeHTPaIbHOM YaCTH - BOJOOTIIMBHBIC CKBAYKUHBI JIJI1 OTKAYKHU U3JIUIIKOB BobI Tipu [1BC;

Ha CEBEPHOM M IOKHOM YYacTKax IMpU pa3BUTUU M YriayOke KapbepoB «HOxHbI» u «CeBepHBIN» -
BOJIOTIOHU3UTENbHBIE CKBKUHBI, 000PYIOBaHHBIE MOTPY>KHBIMA HAacOCaMHM JJIsi OCYIICHHUsI KapbepoB J0 HX
KOHCUHOMU TTIyOMHBI (OmpeIesieMoil MoIoKeHHEM 3ajIexkeit, He oTpadarsiBaeMbix I1BC).

B cmydae pa3zpaboTku TobKo Kapbepa «HOXKHBIN» MOXKET OBITh JomylieHa pa3padorka merogom [IBC
rI1yOOKHX 3aJIe’Kel U B CeBEpO-3araIHO YaCTH MECTOPOKICHUS.

2.10. [Ipu TpPOEKTHPOBAHMHU 3AIIUTHl PEKOHCTPYHUPYEMBIX TOPHBIX IMPEINPUATHI BO3HUKAIOT 3aJ1ayd,
CBSI3aHHBIE C HEOOXOJMMOCTBHIO BHEIPEHHS HOBBIX BBICOKOA((EKTHUBHBIX CIOCOOOB pPa3pabOTKH MpH
MaKCHUMAaJIbHOM HCIIOJIb30BaHUH JOCTHTHYTOTO HCKYCCTBEHHOTO IOHIIKEHHS YPOBHS TOI3EMHBIX BOI H
JEHCTBYIONIUX 3aIIUTHBIX COOPYKEHUH.

B HEekoTophIX citydasix 1enecooOpa3Ha JIMKBHIAIMS HEKOTOPBIX YCTAPEBIINX COOPY)KEHUHU U YCTPOICTB,
HampuMep, CKBaXHH, HE TMO3BOJSIONIMX TMPUMEHUTh HEOOXOAMMBIE COBPEMEHHBIE MOIIHBIE H
BBICOKOTIPOU3BOJUTEIBHBIE HACOCHI, CTapble INAXThl, BBICOKO pPACIOJIOKEHHBbIE (WM C TPOTHUBIIUM
KpEIUIEHHEM) MOJ3eMHbIe TOPHBIE BBIPAOOTKH U T.M. OHAKO, €CTU BO3MOYKHA 3aIIUTa PEKOHCTPYUPYEMBIX
OOBEKTOB C HCIIOJB30BAaHUEM CYIIECTBYIOIIUX YCTPOMCTB, TO OTO JOJDKHO pPAacCMaTpUBATBCA Kak
JOCTOMHCTBO BapUaHTa, CIOCOOCTBYIONIEE CHIDKEHUIO KaNmUTAIbHBIX 3aTpaT U YCKOPEHHIO BBOJA
MIPOM3BOJICTBEHHBIX MOIIHOCTEH. PaccMOTpuM BO3MOXKHBIE PEIICHHs 3aIIUTBI TOPHBIX BBIPAOOTOK TPH
PEKOHCTPYKIIMH TOPHOTO MPEANPUATHS HA CIEAYIOLIEM MPUMEpE.

Ipumep 5. MecTtopoxaeHre KaMEHHOW COJIM PacIioyioskeHO Ha mpaBoMm Oepery peku B 0,5 - 1,5 kM ot
Hee ¢ a0COTIOTHBIMM OTMETKaMM MoBepXHOCTH oT 204 no 250 m. IloBepXHOCTh XOJIMHUCTAsI, TPOPE3aHHASL
HECKOJIbKUMH pPYYbsIMH, TTOKPBITa KapCTOBBIMH BOPOHKAMH U YIIyOJCHUSMH, B 3alagHONW YacTH
MECTOPOXKJICHHS - COJIEHBIE 03€epa.

MecroposxaeHne npeacTaBiseT co0oil OpaxuaHTUKIMHAIBHYIO CKIIAJIKY, SIIPO KOTOPOH CII0KEHO COJIBIO;
BMEINAIOLINE MOPOAbI MPEACTABICHBI aprIIIMTaMU, AJIEBPOIMTAMH, TyhaMu U MecYaHUKaMHu. DTa TOJIIA
MepeKphITa ITMHUCTHIMU | TTeCYaHO-TaJICIHUKOBBIMU TIOPOJAaMU. MecTaMH 1ecYaHO-TaJeIHUKOBBIE TTOPOIBI
3aJIeraloT HEMOCPEJICTBEHHO Ha KPOBJE COJM U TOJIOBAaX MepecilanBaroluXcs BMEIIAIONIMX MOpoA (depT.
12). TommuHa TOKPOBHBIX OTIOXEHWH mectamu jgocturaetr 60 m. KapcTel mpuypoueHBl K TOBEPXHOCTH
COJISTHOTO TeJIa.

[Ton3eMHBIE BOJBI 3aKJIIOYEHBI B MTOKPOBHBIX OTJIOKEHHSX U B TPEIIMHOBATHIX PA3HOCTAX BMEMIAIOIINX
nopoJ. TonmuHa BOJJOHOCHOM 4acTH MOKPOBHBIX OTJIOXKEHUH B 3ananuHax jpocturaer 50 m. Koappunmenr
GUIBTpAUU BOJOHOCHBIX MOPOJ MOKpOBHOW Toymmu oT 6 mo 220 m/cyr. Hambomee BBICOKHE 3HAYCHHS
KO3 PHUIHUEHTOB (UIBTPALIMM MPUCYIIN M€CYaAHO-TATEYHUKOBBIM OTJIOXKEHHUSM, Pa3BUTHIM B MOIME pEKH.
KoaddummenT GpumpTpayiu TpEIMHOBATHIX CKAJIBHBIX MOPO/I, BMEIIAIOIINX MTOJIE3HOE HCKomaeMoe, - 9 - 25
M/CYT.

YPpoBEeHb MOJ3EMHBIX BOJ B 3aIaHOW YaCTH MECTOPOXKACHHUS Ha IIyOuHEe OT 2 10 6 M, a B BOCTOUHOU
4acTH, TJie JI0JIT0e BpeMs Bellach pa3paboTKa COJIM U COOTBETCTBEHHO BOJOOTINBA, OH CHIIKEH /10 TIIyOHHBI
14 - 17 m. Mecramu, rne raje4HuKU, 3aKapCTOBAHHBIE M TPEHIMHOBATHIE MOPOIbI MPUKPBITHl TIIMHAMH,
M0JI3€MHBIE BOJIbI IPUOOPETAIOT HATOPHBINA XapaKTep.
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Yepr. 12. Pa3zpe3 no MecTOpPOXKIEHUI0O KAMEHHOM COJTH

1 - raneunuK; 2 - IMHA C BAJyHaMH U TJIbKOH; 3 - T7IMHA; 4 - epecianBaloIinecs apTuIIHTh, aJIEBPOJIUTHI U IECUYaHUKN; 5 -
ruIc; 6 - colb KAMEHHAs; 7 - TEKTOHMYECKHE HAPYIICHNS; 8 - KOHTYP ONBITHO-IKCILIYaTallMOHHOTO Kaphepa; 9 - mpeaenbHbId
KOHTYp Kapbepa; 10 - MOHMKeHHBIH YPOBEHB MOJI3EMHBIX BOJ; 11 - BOJIONOHN3UTENbHBIE CKBXHHBI; 12 - npeHa)kHas BbIpabOTKa

Mectopoxaenue paspabateiBaetca yxe Oonee 200 nmer. B Hacrosimiee Bpemsi BOCTOYHAs €ro 4acTb
pa3pabarbiBacTCs IMOA3EMHBIM CIIOCOOOM, TJ€ HMMEETCS HECKOIBKO JEHCTBYIOIIMX IMAaXT W MHOTO
3a0pOIIICHHBIX.

C uenpio 3alUThl MECTOPOXKICHHS OT TOJ3EMHBIX BOJ| B IOJIOIIBE MOKPOBHOM TOJIIIM MPOMAEHO MHOTO
IITOJIBHEBBIX MOJ3EMHBIX JPEHAKHBIX BBHIPAOOTOK, B OCHOBHOM II0 KOHTYPY MECTOPOXKIIEHUS, U BOCEMb
BOJOOTJIMBHBIX maxT. OJIHAKO yCUJICHHBIA BOJOOTIUB U3 BCEX ITUX YCTPONCTB BhI3BAJ MHTCHCHU(UKAIIUIO
OT KapCTOBOT'O MpOIecca U MPUHEC 3HAUUTENbHBIN yIIepo n3-3a OTKauKU PAaCTBOPEHHON COIIH.

DTO TOpPHOE MPEINPUATHE MPEANOIAracTcsl PeKOHCTPYUPOBATh C COXpPaHEHUEM IOA3EMHON TOOBIYHM B
BOCTOYHOM YacTH U yCTPOUCTBOM Kapbepa JAJisi OTKPHITON JOOBIYU COJIH B 3aMaIHON YaCTH MECTOPOXKICHUS.

CoOTBETCTBEHHO TpeOyeTcss PEKOHCTPYMPOBATH CHUCTEMY 3alllUThl TOPHBIX BBIPAOOTOK M CO3JaTh
ONaronpusATHBIE YCIOBUS TSI OKCILTyaTalliy Kapbepa.

[Ipu nmpoexkTUpoOBaHUH 3aITUTHI B YCIOBHUSX PEKOHCTPYKIIUU JTAHHOTO MPEANPUATHS CIEYET Yy4e€CTh, YTO
U3-3a JIETKOH pAcTBOPUMOCTH COJM HEOOXOAWMO CBECTH K MHHMMYMY MHUTaHHE IMOA3EMHBIX BOJ
MOBEPXHOCTHBIMU BOJIAMH Y TIPUTOK TOCJIETHUX B Kapbep, a TakkKe MPeAyCMaTpUBaTh OTKAYKY IMO3EMHBIX
BOJI, CIOCOOCTBYIOIIIUX Pa3BUTHIO KAPCTOBOIO MpOIlEcca.

Perienue cucteMbl 3aluThI TOPHBIX BHIPAOOTOK:

MOBEPXHOCTh TEPPUTOPUN MECTOPOKIIEHUSI TOJKHA OBITh CIUTAHMPOBAHA C 3aCBHINKOW 03ep, KapCTOBBIX
BOPOHOK W JIPYTUX 3amaJiiH;,; Ha MOBEPXHOCTH yCTpamBaeTcs HEoOXoaumasi JTOKJIeBas CETh - OTKPBITHIC
KaHaBbl ¢ ac(hanbTOOETOHHBIM MOKPHITHEM, COPACHIBAIOIINE BOJIBI B PYUbH;

pycia pydbeB pacUMINAIOTCA U OOJMIIOBBIBAIOTCS OETOHOM; pyued, NpOTEKaloUMii ¢ ceBepa
MECTOPOXKIECHUSI U MOMAJAIIINA B 30HY BHOBb IPOEKTUPYEMOTO Kapbepa, OTBOAUTCS B HOBOE PYyCIIO B
00X0/1 Kapbepa, CO CTOPOHBI TTOMMBI PEKH JIJIS 3aITUTHI Kaphepa OT MaBOJAKOB BO3BOJIUTCS 3eMIIsTHAs 1am0a;

BCE CTaphblie JPEHA)XKHbIE BHIPAOOTKH W BOJOOTIMBHBIC IIAXTHI, PACIIOJIOKEHHBIE B Mpe/eiaxX COJSHOTO
Tena, BOJOOTIHUB M3 KOTOPBIX CIIOCOOCTBOBAJ PA3BUTHIO KapcTa, JUKBUAMPYIOTCS W 3aKJIaJIBIBAIOTCH,
YUYUTBIBAsI, UYTO CTATMUYECKUE 3arachl BOABI B BOCTOUYHOM YacTH 3HAUMTENHHO CpabOTaHbl U TIaBHOM 3a/1adeid
3ammUThl BOOOIE, W OCOOCHHO B BOCTOYHOM YaCTH MECTOPOXKIEHHUS, TAE€ MPOJOIIKUTCS TOA3eMHAas
pa3paboTKa coiM, SBISETCS IMepexBaT BHEIIHETO MPHUTOKA. JTy 3aJady MOXHO PEUINTh C TOMOIIBIO
KOHTYPHBIX JIPEHAXXHBIX BBHIPAOOTOK C MPUMEHEHHEM 3a0ypHUBAEMbIX M3 HUX CaMOU3JIMBAIOIINXCS CKBAKIH
pa3IMYHOTO HaIpaBiieHus. Vcronp30BaHue B 3alIUTE MECTOPOKICHHUS TTOJ3EMHBIX JIPEHAKHBIX BBIPAOOTOK
11e7IeCO00pa3HO MO CISAYIONIUM MPUYMHAM: B FO)KHOW U FOTO-BOCTOYHOW YaCTSAX COXPAHWINCh KOHTYpPHBIE
MOJ3EMHBIC JIDEHAKHBIE BBIPAOOTKU 3HAYUTEIHHONW MPOTSHKEHHOCTH, KOTOPBIE MOXHO MPOJOJDKUTH
IITOJBHEBBIMA BBIPAOOTKAMH C BBIITYCKAMH KalNTHPYEMBIX BOJI CAMOTEKOM B pY4YbH; BBIPAOOTKH
HEMOCPEJACTBEHHO HE KOHTAKTUPYIOT C COJISTHBIM TEJIOM U OYAYT OTOMpaTh BOJy B OCHOBHOM M3 IMOKPOBHBIX
OTJIO’KEHUH M BMELAIOUIUX MTOPOJI;

CO CTOPOHBI PEKH U €€ MONUMBI, T/Ie Pa3BUTHI HauOOJee BOJOOOHMILHBIC TAICYHUKH, TIPEIyCMaTPUBACTCS
YCTPOWCTBO TPAHIICHHOW MTPOTUBO(PMIBTPAIIMOHHON 3aBEChl, 3ariayOJeHHOW 10 TJIMH, TMOICTHJIAIOIINX
TaJICYHUKHU; YCTPOMCTBO 3aBEChl BO3MOXKHO, B YaCTHOCTH, MyTeM pPa3paOOTKU TPAHILIEH C TIHHHUCTHIM



pPacTBOPOM C MOMOIIBIO YCTAHOBKH C THAPABINYCCKUM HAMIOPHBIM TpelihepoM U MOCISAYIOMEH 3aKIaaKon
TpaHIILIEH TJIMHOM;

Il yJaJ€HHs CTAaTUYECKMX 3alacoB IOA3EMHBIX BOJ B IIPElIElax TEPPUTOPUHU PACIHPOCTPAHEHHUS
MOJIE3HOTO HMCKOIMAeMOT0 MPEeTyCMaTPUBAIOTCS BOJOIOHM3HUTENBHBIC CKBAXHHBI B MECTax ITOHMKECHUH
IIOAOIIBAI IECCYAHO-TAJICUHUKOBBIX OTHO)KGHHfI;

s yTo4HeHUsT 3()(EKTUBHOCTH NPUHITOW CHUCTEMBI 3aIIUTBI M OTKPHITOTO crocoba pa3paboTKH
KaMEHHOHM COJIM MPEeTyCMaTPUBACTCS ONBITHO-TIPOU3BOJCTBEHHBINH Y4aCTOK OTKPBITON JOOBIYH; pa3paboTKa
Kapbepa Ha ONBITHOM y4YacTKE HAUYMHAETCS C YCTPOWCTBA IPEHAKHOW TPAHIIEH IO KOHTYPY OIBITHOTO
Kapbepa Ui TepexBaTa CTaTUYECKUX 3alacoB MOJ3EMHBIX BOJ Ha OrPaXICHHOW Teppuropuu. B
TajgbHEHIIEM BHYTPEHHHUI OOPT TpaHIen cpadaThIBaeTCs, M Ha KPOBJIE MNIMHUCTBIX MOPOJ, 3aJIEraloIuX Ha/l
M0JIE3HBIM UCKOIIAEMBIM, OCTACTCS JIOTOK, JIOKE KOTOPOT'O JIOJKHO OBITH IIOKPBHITO ac(aabTOOESTOHOM.

Cxema MpHUHATOMN CUCTEMBI 3alIUTHl TOPHBIX BEIPAa0OTOK MMOKa3aHa Ha uepT. 13.

B coorBerctBuu ¢ mm. 1.2 u 13 CHull 2.06.14-85 npu npoeKkTUpOBaHUU MOJA0OHOTO 0OBEKTa JOJKEH
OBITH PAacCMOTPEH TAKXKE BapHaHT C IOJHOW JIMKBUAAIMEH BHEIIHEH IPEHaXHOW CHCTEMbI M 3aMEHBI ee
IPOTHUBO(UIBTPALIMOHHON 3aBECOM.

CucreMbl 321U THI OTKPBITBIX BIPA00TOK

2.11. Tlpu NPOEKTHPOBAHUHM CHCTEM 3alIUTHl OTKPBITHIX BBIPAOOTOK (KaphepoB, pa3pe3oB) ocoboe
3HAYEHHE MPHOOpETaeT B3aMMOYBS3KAa IMPOEKTHBIX PEHICHHH 10 OpraHU3allMy ITOBEPXHOCTHOTO CTOKA Ha
MPUKAPBEPHON TEPPUTOPHH, 3AIUTHl OT MOJ3EMHBIX BOJ M OT OMNACHBIX T'€OJOTMYECKHX IPOILECCOB W3
MOBEPXHOCTHBIX BOJIHBIX OOBEKTOB.

PaccMoTpuM KOMIUIEKCHOE pelIeHHe 3aIlIUThl YTOJIBHOTO pa3pe3a OT MOA3EMHBIX U MMOBEPXHOCTHBIX BOJ,
cesieil U OnoJI3HEH.

IIpumep 6. BypoyronbHeIid pa3pe3 pacrojiokKeH B JOJIHHE PEKH, MPOTEKAIOUIeH C CeBEpO-BOCTOKA HA
I0r0-3armaji MeXJ1y XpeOTaMu TOPHON CUCTEMBI CO cpeTHUMHU BbICOTHBIMU oTMeTKamu oT 2300 1o 3300 M u B
nonuHe peku oT 625 mo 880 m. CKIIOHBI TOPHBIX XPEOTOB PACUWICHEHBI JOJMHAMH MEJIKHX IOTOKOB,
SIBJISIFOILIMIX CSI CEJICOTIACHBIMU.

Paspe3 3armyOiieH 10 KOPEHHBIX CKAIBHBIX IOPOJ, MPEACTABICHHBIX TPEIIMHOBATHIMH KBapIEBBIMU
nopdupamu, nophpuputamMu U Typamu, Ha KOTOpbIX 3aieraer yrieHocHas tonma (ot 50 go 100 m) - yrim,
MECUAHWUKH, AJECBPOJMTHI, TJMHBI; BBIIIE - KAOJWHOBBIC TIUHBI, NMECYAHUKH, T'PABEIUTHI, aJEBPOJIUTHI,
KOHTJIOMEpaThl, U3BECTHIKU, MEJIKME KBapLIEBbIE MECKH, BATyHHO-TaJICUHUKOBBIE U N€CYaHO-TAJICYHUKOBBIE
nopobl, mokpoBHbie mMHBI U cyrauake (100 - 450 m). OOmas riyouna paspesa 250 m. Bes Tonmia, 3a
HCKJIFOUEHHEM BOJIOYIOPHBIX TNIMHUCTBIX MOPOJ, sBJIsETCs BOJOHOCHOH. HanGombieil BO100OOHIBHOCTHIO
OTJIMYAIOTCS TaJICYHUKOBBIE W PACHPOCTPAHEHHBIE CO CTOPOHBI HEpPabouyero OOpTa «TOpenbie» MOPOIBI.
[TuTaHue MOA3EMHBIX BOJ TMPOUCXOAUT M3 PEKHM U €€ NpaBOOEpek HBIX MPUTOKOB, a TaKXkKe 3a CueT
BBINAJIAFOIINX 3/1€Ch aTMOC(HEPHBIX OCAIKOB.
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Yepr. 13. [1nan MecTopoxkIeHUs KAMeHHOI costn. CucTeMa 3alIMTHI IPU PEKOHCTPYKIMH TOPHOT0
NpeAnpUsATHS

puilp e,
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1 - cymecTByOmMe NpeHAKHBIE BEIPAOOTKH; 2 - PYCIIO PyYbs; 3 - HAMEYaeMbIe APCHAXKHBIC BRIPaOOTKY; 4 -
NpoTHBO(UIBTPALIMOHHAS 3aBeca; 5 - OIBITHBINA Kapbep; 6 - MpeaebHbI KOHTYp Kapbepa; 7 - TOPU3OHTANN; 8 - KapCTOBbIE
BOPOHKH U 03epa; 9 - KoHTYyp coisHoro Tena Ha otMeTke - 30 M; 10 - To xe, Ha otMeTke - 50 M; 11 - mpexycmaTpuBacMble
BOJIONIOHU3UTENbHBIC CKBKHHBI; 12 - CyNIECTBYIOIINE BOAOOTIMBHBIC IAaxThl; 13 - AeBCTBYIOIME MIaXThl; 14 - HACOCHBIE
CTAHLIUH

Mectopoxaenue pazpadarsiBaetcs okono 40 net. [Togsuranne GpporTa padboT napamiensHo-3amaaHoe. B
CBSI3U C HEOOXOIMMOCTBIO YBEIWYCHHS MTPOU3BOIUTENLHOCTH paspe3a 10 10 MiH. T B roJi MpOEKTHPYETCS
ero peKoHcTpykuus. [Ipu 3ToM mpenycMaTpuBaeTCs yBEIMYEHUE CKOPOCTH MOJBUTAaHUS (pOHTA paboT a0
50 - 75 M B rox 3a cueT BHEAPEHHS HOBOTO BCKPBIIIHOTO W JOOBIYHOTO OOOpYIOBAaHWS, W 3aKJaJKa
BbIpaOOTaHHOTO MTPOCTPAHCTBA.

3amuTa Kapbepa HaxoJIUTCS B MPUMUTHUBHOM COCTOSIHUM - UMEIOT MECTO (DUIIbTpaLlUsl Yepe3 OTKOCHI U
OTIOJI3HEBBIE SIBJICHUS.

g obecniedyeHuss 3PQpeKTUBHON pabOThl HOBOrO 00OPYIOBaHHS HEOOXOIMMOTO CYIIECTBY, 3aHOBO
OpPraHU30BaTh CUCTEMY 3aILUTHI pa3pe3a U CO3/1aTh OJArONPUATHBIE YCIOBUS AJIS HKCIUTyaTalluy kapeepa. B
CBSI3H C 3TUM MpeaycMaTpuBaeM (dept. 14):

JUI 3alllUThl Kapbepa OT 3aTOIUICHUS - TMPOKIAAKY BJIOJb BOCTOYHOTO Hepabodero Oopra paspesa
00BOJHOTO TOHHEJS JIJIS1 OTBO/IA PEKU;

JUIsL 3alIUTHI HepaOouux OOPTOB pa3pesa OT MOA3EMHBIX BOJ M MPEAOTBPAIICHUS PAa3BUTHS OMOJI3HEH -
COOpY)KEHHE JIBYX IITOJICH B CEBEPHOM M I0)KHOM KOHIIaX Hepabodnx OOPTOB M B NMPUMBIKAIOIIUX K HUM
y4JacTKax BOCTOUHOTO OOpTa; U3 IITOJIEH 33/1al0TCsl BOCCTAIOIIME (HAKJIOHHBIE) CKBaXKHUHBI, a C TOBEPXHOCTH
OypsITcsl CKBO3HbIE (WIBTPBI; BOJA W3 IUTOJBHU cOpackiBaeTcs B 3yMmId; KpoMe TOro, Ha Y4acTKe
LEHTPaJIbHOW YacTh Hepaboyero (BOCTOYHOro) OopTra pas3pe3a, B paliOHE paclpOCTPAHEHHS «TOPEIIbIX
MOpo/» - BOJONOHU3UTENbHBIE CKBaXHHBI, O0OpyAyeMble NOTPYXHBIMH HacocaMH CcO cOpocoM
OTKaYMBAE€MOM BOJIBI 110 CIIEIUATIEHOMY TPYOOIIPOBOIY B PEKY;

JUIs 3alMThl pabodero Oopra Kapbepa OT IMOBEPXHOCTHBIX BOJI U CEJEBBIX IMOTOKOB - YCTPOWCTBO
HaropHOM KaHaBbl U CENENIOBYLIKH; JUI IIEPEXBATA MOAPYCIOBBIX IIOTOKOB - JIPEHAKHBIE TPAHILIEH.



Yepr. 14. O01uii nj1aH cucTeMbI 3aIIUTHI YTOJbHOI0 pa3pe3a

1 - ApeHaKHbIE WITOJbHU; 2 - BEHTUIISIIIMOHHBIE IIYP()BI; 3 - BEHTWIAMOHHBIC CKBKHHBIL, 4 - epeKayHas HACOCHAask CTaHIus; 5 -
YTOJIbHBIN pa3pes; 6 - cenenoByIKY; 7 - BOJONOHU3UTEIbHBIE CKBAXHHBI; 8 - BOJOCOPOCHO# TpyOOnpoBoI; 9 - CKBO3HBIE
¢ubTpsl; 10 - HaropHas kaHaBa; 11 - mioTHHBI cenexpanmui; 12 - qpeHaxkHble TpaHieH; 13 - HIKHSS IPaHUNa «TOPEITBIX
TIOpOa»

CornacHo TPHUHSATON CHCTeMe pa3pabOTKH Kaphepa BhIPAa0OTAHHOE MPOCTPAHCTBO, MPHUIIETAIONICE K
HepaboueMy OOpTy paspesa, 3aMoaHIETCs BHYTPEHHUMH OTBaJaMHu.

Jlnst 0TBOJa IOBEPXHOCTHBIX BOJI ¢ BHYTPEHHHMX OTBaJOB IPENyCMaTPUBAEM ILJIAHUPOBKY M YKAaTKY
MOBEPXHOCTH OTBaJOB. JIJis IpeHa)ka BObBI, MPOHUKAIOIIEH B OTBAJIbI, B MX OCHOBAHWH IMPEAyCMaTpHUBaEM
OTCHITIKY (DUIBTPYIOMIETO CJIOSA W3 TPABHMHO-TAJICEYHWKOBOTO MaTepualia, CHelUaJbHble KaHAaBKU C
JPEHAXHBIMH BOJOOTBOAIIAMHE TPyOaMH M KaHaBBI-KOJUIEKTOPBI, OTBOMASAIIAE BOAY B BOJOCOOPHUKH
paspesa.

JInst ynaneHust BOJbl U3 MOHMKEHHUH B TOIOINIBE pa3pesa mepe GPOHTOM HHUKHETO JOOBIYHOTO yCTYIa
IpelyCMaTPUBAEM TEepeIBIKHBIC (Ha calla3Kax ) HAacOCHI, IIEPEKAuMBAIOIINE BOAY K BOJ0oCOOpHHUKaM. YHCII0
HACOCOB B Kapbepe OMPEIeNAeTCs MPOTSHKCHHOCThIO ()pOHTA MOOBIYHBIX paboT (He MeHee IBYX-Tpex
arperaTos).
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Yepr. 15. CxemaTHUYeCKHUIi NVIaH JKeJ1e30PYAHOT0 MECTOPOKICHUS

1 - KOHTYD ’KeJIe3NCTHIX KBAPIIUTOB; 2 - KOHTYP KBapLIUTHOTO Kaphkepa IepBOi ouepen; 3 - Moceyoliee pa3BUTHe Kapbepa; 4 -
HaropHasi KaHaBa; 5 - mI0THHa; 6 - HAKOITUTENb

Kpome Toro, mpemycmarpuBaeM BO3MOXHOCTh HPUMEHEHHS TOPU30HTAIBHBIX CAMOHM3JIMBAIOLIMXCS
CKBA)XMH U JIPEHAXHBIX IPUTPY30K IIPH OOHAPYKEHUH (PUIBTPALIMU YepPe3 OTKOCHI.

2.12. B ycioBUSIX MECTOPOXIEHHUH ITOJNIE3HBIX HCKOMAEMBIX, NMPHUKPHITHIX 3HAYUTEIHHBIMH TOJIIAMHU
MaJIOYCTOWYMBBIX BOJOHOCHBIX IMOPOJI, MOBBILIAIOTCA TPEOOBAHUS IO 3allUTe BHIPAOOTOK OT IMOJ3EMHBIX
BOJ.

OOmieil 3amaueil 3alUTBl Kapbepa B TAaKUX YCIOBMSX SBIISIETCS CO3JJaHME B HEM BOJHOIO peXuMma,
MO3BOJISIONIETO ¢ MUHUMAJIBHBIMH 3aTpaTaMH JOOUTHCS OOECIeYeHUs] yCTOMYMBOCTH OOPTOB Kapbepa H
OJIaronpuATHOrO JUIsl IpUMEHeHHs HanOosee 3(h(heKTUBHBIX METOJI0B Pa3pabOTKH, TOPHOIO 000PYIOBaHMS
Y TPAHCIIOPTHBIX cpenCcTB. K cucTeMe 3ammuThl PEIbsBISIOTCS CISYIOIUE TPEOOBAHMS:

OTKpBITast (UIBTPALUS TOA3EMHBIX BOJl Yepe3 OTKOCHI IMOCTOSHHBIX OOpPTOB Kapbepa B Ipenenax
MaJIOYCTOWYHMBBIX TTOPO/T TOJKHA OBITH ITOJTHOCTHIO TPEAOTBpPAIICHA!

¢buIbTpanus MOA3eMHBIX BOJ Yepe3 OTKOCHI pabodyuXx OOPTOB JOJKHA OBITh CHMXKEHA J0 Pa3MepoB, HE
MPensITCTBYOUNX 3 (HEKTUBHOMY BEIEHUIO BCKPBIIIHBIX U JOOBIYHBIX paboT;

M30BITOYHBIE HAMTOPHI B HATIOPHBIX BOJJOHOCHBIX CIIOSIX JIOJIKHBI OBITh CBOEBPEMEHHO CHSTHI;

B YAaCTH 3aIIUTHl OT TMOBEPXHOCTHBIX BOJ TpeOOBaHHS T€ K€, YTO mepeducieHsl B 1. 2.11, HO B
MaJIOyCTOMYMBBIX MOPOAAX BO3PACTAET aKTYaIbHOCTh JIOKIEBOM ceTH: Oojiee KamUTaJbHOM - Ha J0JIT0
CYIIECTBYIOIUX (IOCTOSHHBIX) OOPTax Kapbepa, U HECKOJIBKO YIPOIIEHHON - Ha pabounx OopTax (cM. pasf.
3).

Becpma cymiecTBEHHBIM SIBIISIIOTCS Pa3iMyMsl B 3alUTHBIX MEPOIPHUATUSAX HA Pa3HBIX dTamnax pa3paboTKH
Kapbepa, XapaKTePU3YIOIIUXCSI Pa3INIHSIMUA B 0OCTAHOBKE M METO/aX TOPHBIX padoT.

IIpumep 7. MecropoxaeHue xene3HbIX pyx (4epT. 15) pacrnosioKeHO B pPaBHUHHOM MECTHOCTH,
M3pPE3aHHON OBpaKHO-0ATOYHOM CETHI0, OTMETKH IMTOBEPXHOCTH U3MEHSIOTCS OT HYyJIeBor 110 70 M.

B ceBepHOIT 4aCTH MECTOPOKICHHS MPOTEKAeT Peka ¢ MEXEHHBIM pacxogoM 1 m%/c u maBoxkoBsM - 90
M/c. Kmmmar - YMEPEHHO KOHTHHEHTAJIBHBINA, CpEIHEroJioBas TeMmIeparypa Bo3ayxa 5,5 °C;



cpenHeronoBbie ocaaku - 500 MM.

[Tone3noe wmckomaemMoe MPEACTABICHO KPYTO MAJAIOIIMMU M MPOCTHPAIOUIMMUCS HAa MHOTHE COTHHU
METPOB B TIIYOWHY >KEJIE3UCThIMUA KBapIIUTAMH, TEPECIAUBAIOIIMMICS CO CJIAHIIAMUA M TECYaHUKAMH, U
3aJIeralolIMMH Ha T0JI0BaX KBapIUTOB OOraThIMU JKelie3HbIME pyaamu (10 60 m).

Boratbie pynbl, B 00mbI1eH cBOCH yacTu (10 2/3) HeCKaIbHBIC, MyYHHUCTHIC, B OCTAJIBHON YaCTH CKAJIbHBIC
TPELIMHOBAThIE, NPUKPBITEI Tommie g0 150 M (B cpemnem 70 M), CIOXKEHHOW BHH3Y TIJIMHAMHU C
IIPOCJIOMKAaMHU I€CKa, eCYaHUCTHIMU TJIMHAMM, I1€CKaMH, MEJIOMEPIe/IIMU, & B CAMOM BEPXY - IECKaMH U
CYTJIMHKaMH.

HwxkHsist yacTh mokpoBHOW Tommu (B cpeaHeM 60 M), pyabl M BEpXHsS YacTh CKaIbHBIX MOpoOJ (Ha
rryouny 10 90 M OT UX KPOBJIH) - BOJOHOCHBIE.

B nokpoBHOW ToONIIE TOA3EMHBIC BOABI - CO CBOOOJHBIM 3epKaioM (OE3HANOpHBIC), B PYIHO-
KPUCTAIJIMYECKON TOJIIE, MPUKPBHITON TMIMHUCTBIMUA TOPOJAaMH, BOJbI - HamopHble. OAHAKO TIUHUCTHIE
MOPOJIbI, 3aJIETalONINe Ha KPOBJE PY/Abl, UMEIOT Pa3pbIBbl CIUIOIIHOCTH M BOJBI OOCHMX TOJII, CBSI3aHBI
MeXy cO00M U UMEIOT OJIM3KHE MMbe30METPUUECKHUE YPOBHHU.

B HagpynHO# Tonie BOJONPOHMIIAEMOCTb BOJOHOCHBIX NOPOJ K HHU3Y (10 IVIMH, HEMOCPEICTBEHHO
3aJieralIuX Ha KpOBJE PYAbl) BO3pacTaeT, MOATOMY cCpelHee 3HaueHue koddduuuenta QuibTpanuu c
BO3pacTaHHEM TIIIyOUHBI MMOHMKCHUSI YPOBHS MOJ3EMHBIX BOJ| MPUHHMAETCs pasHbIM: OT 12 m/cyT - mpu
noHmwxkenun 10 20 m, 1o 20 m/cyt - npu noHmwkenuu Oosiee 40 M; B PYAHO-KPUCTAIIMYECKON TOJIIE
cpenHee 3HaueHHe KodhdunmeHTa puabrpanuu 1 M/cyT.

Tpebyemcs onpeienUTh palliOHAIBHBIN KOMIIEKC 3allM THBIX MEPONIPUSATHH 171 IEpUoAa SKCILTyaTaluu
MECTOPOXKJCHHUS OTKPBITBIM CIIOCOOOM M YCJIOBHS TPOM3BOJCTBA BCKPBIIMIHBIX PAa0OT, MO3BOJISIOIINE
PEIIUTh 3allUTy BCKPHIBAIOIIUX BBIPAOOTOK B MEPHOJ CTPOUTEIHCTBA C MUHUMAIbHBIMU 3aTpaTaMy B
CPOKH, HEOOXOAMMBIE MJI1 CO3/laHUsl TOCTOSHHOM CHUCTEMBl 3allUThl Kapbepa, pa3padoTka KOTOpOro
MpelycCMaTpUBACTCs IITUTENbHBIN epHO/I.

[Ipu BBIOOpE 3AIIUTHBIX MEPONPHUATHA M YCTPOWCTB HCXOJIUM M3 TOTO, YTO MECTOPOXICHHE OyaeT
AKCILTYyaTUPOBATHCS C MPUMEHEHUEM OYpOB3PBIBHBIX paboT (B Mpeaenax CKalbHBIX MOPOJ), SKCKaBaTOPOB,
aBTOMOOWJIBHOTO U YKEJIE3HOAOPOKHOTO TPAHCIIOPTA, C BHEITHUMHU OTBAJIaMH ITCTHIX MOPO/I.

B nmonoOHBIX ciydasx co CTOPOHBI pabouyux OOPTOB IeIecO00pa3HO MPUMEHSATh BHEIIHUE 3aIlUTHBIE
yCTpOICTBa, B KauyecTBE KOTOPBIX HA H3TOM MECTOPOXKJIEHUU BIIOJIHE YMECTHO IpPUMEHEHHE
BOJIONIOHU3UTENBHBIX CKBaKUH. [IpH 3TOM HEOOXOAMMOCTH BO BHYTPUKAPHEPHBIX 3AIIUTHBIX YCTPOUCTBAX U
MEpPOTIPUATHIX OyJeT CBeleHa K MHHUMYMY W TIPEICTaBUTCS BO3MOXKHOCTH OpPraHu30BaTh 3(dekTnBHYO
pa3paboTKy FOPHBIX MOPO/I.

Ha mnocrosHHbIx OopTax 1enecooOpa3HO BBIMIOJHITh BHYTPUKAPBEPHBIE JPEHAXH, HO TIPH ITOM
HE00XO0UMO PELINTh, HYXKHBI JIU BHELTHHE YCTPOICTBA U CO CTOPOHBI MOCTOSTHHBIX OOPTOB?

Ha wmectopoxnennn B ocHoBanuu 100 - 150-meTpoBOro OTKOCa B HECKAIBHBIX IOPOJAaX 3aJIerar0T
CpPAaBHUTENbHO cjalble TJIMHUCTBIE TpyHTHL. [lomHOCTBIO yOpaTh BOLY C KpOBIM JTHX MOPOJ
3aTpyaHUTENbHO. OJHAKO CHUKEHHME Hamopa B IOKPHIBAIOIIUX BOJOHOCHBIX II€CKAaX, BBIMOIHSIEMOE C
MIOMOIIBIO BHELTHUX BOJONOHU3UTEIbHBIX CKBRXUH, OY/I€T UMETh CYIIECTBEHHOE 3HAU€HUE B 00eCIIeUeHUH
YCTOMYMBOCTH OTKOCOB IOCTOSIHHBIX OOpPTOB Kapbepa. YUHThIBas 3TO OOCTOATEIbCTBO, B HaMedaeMoOMn
CHCTEME 3allUThl IMpelycMaTpuBaeM B KayecTBE YCJIOBHO ONTHMAJIbHOTO pELICHHUs BHEIIHUE
BOJIOIIOHU3UTENIbHBIE YCTPONUCTBA KaK CO CTOPOHBI pabo4ynx OGOPTOB, TAK M CO CTOPOHBI MOCTOSIHHBIX OOPTOB
Kapbepa. B mpoektax Bompoc 0 HEOOXOJMMOCTH BHEIIHUX 3allUTHBIX OT IOJI3EMHBIX BOJ| YCTPOWCTB, B
YaCTHOCTH, CO CTOPOHBI IOCTOSIHHBIX OOpPTOB Kapbepa, HEOOXOJUMO paccMaTpuBaTh KaXIblil pa3 H
NPUHUMATh pelIeHHe B KaXAOM OTAEIbHOM Cllyyae, Y4YUThIBas BCE€ OCOOEHHOCTH HHXEHEPHO-
T€OJIOTUIECKUX YCIIOBHH IMOCTOSHHBIX OOPTOB, OCHOBBIBAsSCh HAa pacueTax MX YCTOWYMBOCTH W TEXHHKO-
HKOHOMHUYECKOM COIOCTABJICHUU BapUAHTOB.

AHaJNOrM4YHO, T.€. HA OCHOBE TEXHUKO-PKOHOMHYECKOIO aHallu3a, JAOKEH PacCMaTpHUBAaThCs BOIIPOC O
1eJIeCO00pPa3HOCTH  MPUMEHEHHUsS TOJ3EeMHBIX JPEHAXHBIX BbIpaboToK. Hapsiny ¢ Tem, 4ro HX
WCTIOJIb30BaHNE TPeOyeT 3HAYMTENbHBIX KAaNHUTaJIbHBIX 3aTpar, OHH BeChbMa Y(PQPEKTHUBHBI IS OCYIICHUS
TPEIIMHOBATHIX CKABHBIX TOPOJ. B codeTaHnu ¢ caMOW3IMBAIOIIMMHUCS WM BAKYYMHBIMUA CKBOKUHAMU H
CKBO3HBIMH (QWIBTpAaMH JIPEHAKHbIE BBIPAOOTKH MOTYT OBITh Takke 3(PQPEKTUBHO NPUMEHEHBI JUIs
BOJIOTIOHM)KEHUSI B TMOKPOBHBIX HECKAJIBHBIX MOpOJaX, Ui JApPEHa)ka TEKTOHHYECKHUX 30H M KapbepHOIo
BOJIOOTNIMBA. [I[pUMeHeHNe MOA3EMHBIX JIPEHAXHBIX BHIPAOOTOK B COYETAaHUHM CO CKBOZHBIMU (MIIBTPAMHU H
BOCCTAIOIIMMU CKBXKMHAMH 3a4acTyio LiejecooOpa3Hee NMpU HX TEXHUKO-DKOHOMUYECKOM CPAaBHEHHH C
JI0JITO KCIUTYaTUPYEMBbIMU BOJIOTIOHU3UTEIFHBIMU CKBAKHUHAMH, 000PY1yeMbIMH CKBR)KHHHBIMU HACOCAMHU.



[TpuaMMaemas Uit Tepro/ia SKCIUTyaTallud CUCTEMA 3aIlUThI IPEICTABUTCS B CIICAYIOIIEM BUJIC:

BHEIIIHUE YCTPOWCTBA W MEPONPUSTHS IO PErYJIMPOBAHUIO MOBEPXHOCTHOTO CTOKA Ha TEPPHTOPHH,
npujeraromeil K Kapbepy: MepeHoC peKu K CeBepy OT MECTOPOXKICHHS C YCTPOMCTBOM 3aIIUTHON TamOBbI
BJIOJIb €€ HOBOT'O pycjia, HArOPHbIE KaHABBI U OTBOJ] TABOJIKOBBIX BOJ| OBPAroB MyTeM MEPEropaKMBaHUS HX
TUIOTHHAMU C YCTPOHCTBOM MEPEKAYHbIX HACOCHBIX CTaHIIUH;

BHEIIIHUE 3allUTHBIC YCTPOWCTBA OT IOJ3EMHBIX BOJ, B Ka4eCTBE KOTOPBIX NMPHHUMAEM KOJBIIEBYIO
CHCTEMY M3 MO/3EMHBIX JPEHAXHBIX BHIPAOOTOK B COYETAHUHU CO CKBO3HBIMU (PMIBTPAMHU U BOCCTAIOIIUMHU
CKB2)XMHAMHU C [IEHTPAIbHBIMU TOJ3€MHBIMH HACOCHBIMHU CTAHIIUSIMH;

BHYTPHKApbEPHbIC 3alllUTHBIE YCTPOWCTBA, B COCTaBE KOTOPBIX HEOOXOAUMO MPEIYCMOTPETH:
BHYTPHKApPbEPHBIC JIPCHAXKH, APECHAKHBIC IPUTPY3KH OTKOCOB, JIOKICBYIO CETh, BOIOCOOPHUKHU, CKBAYKUHBI
11t cOpoca KarTUPYEeMbIX B Kapbepe BOJ B MOA3EMHBIE BBIPAOOTKH U CIIEIHATIbHBIE TIO3EMHBIE BBIPAOOTKH
IUIs TIpueMa BojI, cOpachiBaeéMbIX M3 Kapbepa, W I OTBOJA MX K IICHTPAIBHBIM IMOJ3EMHBIM HACOCHBIM
CTaHIUSIM.

HeobxoauMoe BpeMst Ui COOPYKEHHSI IPUHSATON CUCTEMBI, TPEOYIOIIEH MPOXOAKH IIAXTHBIX CTBOJIOB C
NPUMEHEHHEM 3aMOPaKUBAHUS TPYHTOB U JAPYTUX CIIOKHBIX TOPHOIPOXOMAYECKHX M CTPOUTEIBHBIX PadoT,
He MeHee 4 - 5 nier, T.e. paBHO MPOJODKUTEIILHOCTH CTPOUTEILCTBA Kapbhepa. B CBs3M ¢ 3TUM CYIIECTBEHHOE
3HAYCHHE UMEET 3alIUTa OTKPHITHIX BHIPA0OTOK B CTPOHUTENBHBIN Mepro. B 3TOT mepro, Koraa BOZHUKAET
HEOOXOUMOCTh OBICTPOTO MOHMKEHHS YPOBHS IMOA3EMHBIX BOJI Ha OOJIBIION IUIOMIAId pa3padaThIBAEMOTO
Kapbepa, BaXHO PEUINTh, B KAaKOH Mepe MOXKET OBITh JomylleHa (UiabTpamus BOJBI Yepe3 OTKOCH H
BOJIOOTJIUB HEMOCPEJACTBEHHO M3 TOPHBIX BBIPAOOTOK. DTO CIeAyeT peliarb OJHOBPEMEHHO C pElICHHEM
BOIIPOCa O METOJIaX Pa3pabOTKU BCKPBIBAOIIEH BHIPAOOTKH.

[Ipu skckaBaTOpHOH pa3paboTke OTKphITass (PruibTpainius B 3a00i cHWkKaeT 3()PEKTUBHOCTh padOT U
JOJDKHA OBITH CBE/IEHA K MUHUMYMY.

Hannexamiast opraHu3aiusi TOpHbIX pabOT ¢ YCTPOMCTBOM TEPEIOBBIX TPAHIICH, BBITIOJIHSIOIIUX POJIb
TOPU3OHTAIBHBIX JPEH, MO3BOJIUT HECKOJIBKO MOBBICHTH Pa3MeEphl JOMYyCKaeMOH (MIBTpAalUU MOI3EMHBIX
BOJI B Kapbep U NPU IKCKABATOPHOI pa3paboTKe.

Boree mmpokue BO3MOXKHOCTH JJisi NMPUMEHEHHS BOJOOTIMBA M3 OCHOBHBIX OTKPBITBIX TOPHBIX
BBIpAOOTOK (YTO TO3BOJISET MOJYYUTh BEChbMa SKOHOMHYHOE DELICHHE 0 HX 3alIUTE) CO3AAI0TCS IPH
pa3paboTKe BOAOHOCHBIX MOPOJ METOJIaMU THIpOMEXaHu3aluu, 3p(HEeKTUBHOCTh KOTOPOU NMpu (PUIBTpaLlUU
MOJI3EMHBIX BOJ] B BBIpAOOTKY HE TOJIBKO HE CHIDKAETCs, HO JlaXke Bo3pacTaeT. B aTom cimyuyae TpeboBaHMs K
JOMyCKaeMol (MIBTPALUU  ONPEACTSIOTCS HUCKIIOUUTENIFHO COOOPaXEHHUSAMH, KacalONUMUCS OOIIei
yCTONYHMBOCTH OOPTOB Kaphepa.
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Yepr. 16. TexHomoruueckasi cxema pa3padoTKu Kapbepa B IePUO/I CTPOUTEIbCTBA

1 - cyrnuuky; 2 - Men; 3 - mecku; 4 - rmHa; 5 - 6orateie pyabl; 6 - KBapIKTHL, 7 - THAPOMOHHUTOP; 8 - 3eMJIeCOCHAs CTaHIus; 9 -
0ypoBoii cranok; 10 - 9KkcKaBaTOp I'yCEHUYHBIN «IpsiMast jtonaTtay; 11 - skckaBarop mararonmii «/Iparnaita»; 12 - 3eMcHapsiI npu
paspabotke | mogBogHOTO yeTyma; 13 - 3emcHapsia npu paspadotke || mogBomHOTO yeTyIma

Haubonee GnaronpusTHbe YCIOBHS JUIsl IPUMEHEHUS BOJOOTIIMBA U3 OTKPBITHIX BBIPAOOTOK CO3AI0TCS
P TOJBOIHOM pa3paboTKe MOpoJ ¢ MOMOIIbIO TUIABYYHX 3€MCHAPSAIOB, KOTOPas BIOJHE BO3MOXKHA IPH
BCKPBITUM MECTOPOXKACHUN THIA paccMaTpuBaeMoro B 3ToM mpumepe. Korma rinyOuHa OTKpBITOM



BBIPAOOTKH TMPEBOCXOJUT BO3MOXKHOCTH 4YepIHaHHs 3eMCHapsga, pa3padoTKa BEHETCS C IOCTENECHHBIM
MOHW)KEHUEM 3epKaia BOJbl B Kapbepe (dept. 16). Eciu mpu 3TOM CKOPOCTH MOHMYKEHHS 3epKalia BOJbI B
KOTJIOBaHE HE NPEBOCXOAAT pgomyckaembix B Tabm. 1 CHwull 2.06.14-85 (m. 3.14), To BHemIHUE
BOJIONIOHU3UTENIbHBIE YCTPOUCTBA JUISl 3aIIUTHI BEIPAaOOTKH B MEPHUOJ] €€ MOIBOAHON pa3pabOTKU MOTYT U HE
norpeboBarbcsi. OAHAKO M3-32 BO3MOXKHBIX OTKJIOHEHHH TIpU MPOU3BOJACTBE pPAadOT M YUYHUTHIBAs
3HAYMTEIBHYIO INIYOHHY TPeOYeMOro MOHMKEHHs YPOBHS BOJBI B OTKPBITOH BhIpaboTKe (B cpemuem 60 m),
CIIEAYEeT MPU IMPOCKTHPOBAHUU TOABOAHOMN pa3pabOTKU MPETyCMOTPETh PE3EPBHYIO BHEIIHIOI CUCTEMY U3
BOJIONIOHU3UTENIbHBIX CKBaKWH, 00OPYIOBAaHHBIX TNTyOMHHBIMU HaCOCAMH, KOTOPBIE MOXHO OyJeT BKIIOYaTh
B paboTy MO0 Mepe HEOOXOAUMOCTH.
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Yepr. 17. Cucrema 3a11UThI Kapbepa OT NMOA3eMHBIX BOJ

1 - sxene30pyHbIE KBAPLMTHI; 2 - CIIAHIBI (GHIMTONON00HBIC; 3 - HECYaHHUKH KBapLUTOBbIE; 4 - KOHTYp pacnpoCTpaHEeHUs!
0oTaThIX JKENE3HBIX PY[; 5 - KOHTYP IepPBOOYEPETHOI BRIPAOOTKH, BCKPBIBAIOIIEH pyay 3eMCHApSI0M; 6 - KOHTYp KBapILUTHOTO
Kapbepa | ouepeny; 7 - KOHTYp Kapbepa I0CIeYIOIIEro pasBUTHst; 8 - MpuOOpTOBOH ApeHax; 9 - cTBOJ ApeHaxHOH maxTsl; 10 -
JpeHaxHbIe BBIpaO0TKH | ouepeny; 11 - npeHaskHas cucTeMa MocieyIoIero pasBuTHst; 12 - BOZONMOHU3NTEIbHBIE CKBaKHHBIL; 13
- pe3epBHBIC BOJIOIIOHNU3UTEIbHbBIE CKBAXXHHBI IPH padoTe 3eMcHapsiia; 14 - BOMONOHN3UTENbHBIE CKBaXKHUHBI, IEPe000pyIyeMble

B CKBO3HBIC (puibTpsl; 15 - ckBo3HBIE GMIIBTPHI; 16 - cOpOCHBIE CKBayKMHBL; 17 - BEHTHIISIIMOHHBIC CKBAKUHEI

B nanpHeiiemM BOAONOHU3UTENBHBIE CKBAXKUHBI MOTYT OBITh 1EPE0O0PYIOBaHbI B CKBO3HBIE (DUIIBTPHI.
IIpyHuMast BBIIEYKa3aHHBIE PEIIEHUS 110 3allUTe Kapbepa [UId IEPUOAOB DJKCIUIyaTallUH M
CTPOUTENIbCTBA C YUETOM IPUMEHEHHUS NMPH pa3pabOTKe BCKPBIBAIOILIEH BRIPAOOTKH IIaByYero 3eMCHaps/a,
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orpenenuM B cootBeTcTBUU C 1. 1.14 CHull 2.06.14-85 nopsaok coopy>KeHUsI U BBOJA YCTPOMCTB CUCTEMBI
3anmthl (dept. 17, 18):

70 Hayaja CTPOUTENIbCTBA Kapbepa JOJDKHBI OBITh BBEJICHBI B JICHCTBHE BCE 3alPOCKTUPOBAHHBIC
BHEIIIHUE YCTPOWCTBA 110 PEryJIMPOBAaHUIO IOBEPXHOCTHOIO CTOKA;

70 Hayaja TMOJBOJHON pPa3padOTKH BCKPBIBAIONIICH BBIPAOOTKU IOJKHBI OBITH TOJATOTOBJICHBI U
000pyZOBaHbl IOrPYKHBIMH HACOCAMH PE3EPBHBIC BOJOMOHU3UTENbHBIE CKBAKUHBI 10 KOHTYpPY
BCKPBIBAIOIICH BBIPAOOTKH, pa3Mepbl KOTOPOH OMpEAETSIOTCS B TOPHOW YacTH MPOEKTa PYAHUKA; ITH
pe3epBHbIE BOJONOHU3UTEIbHBIE CKBaKUHBI HCIIOJIB3YIOTCS TPH IOSIBICHUM IPU3HAKOB OIOJI3HEBBIX
SBIICHHI, YIPOXKAIOUIMX YCTOWYMBOCTH TOCTOSHHBIX OOpPTOB Kaphepa WM paboyux OOpPTOB B pa3mepax,
IPEMATCTBYIOIINX HOPMaIbHOMY BEIEHUIO TOPHBIX padoT;

K MOMEHTY OKOHYaHHS IIOJBOJHOM pa3padOTKW - BBOA B JICHCTBHE KOHTYPHOH CHUCTEMBI
BOJIONIOHU3UTEIBHBIX CKBAXKHH, KOTOPBIE 110 MEpe TOTOBHOCTH MO/I3€MHBIX BBIPAOOTOK IEpEyCTPauBaIOTCS B
CKBO3HBIE (PHIIBTPBI C OJJHOBPEMEHHBIM BBOJIOM JIOTIOJHUTEIbHBIX BOCCTAIOIINX CKBAKUH;

K MOMEHTY cJaud Kapbepa B HKCIUIyaTalMl0 - TOTOBHOCTb BHYTPHKAapbEpPHOH [0KIEBOM CETH U
JpeHa)kell Ha MOCTOSHHBIX OOpTax Kapbepa, JPEeHaKHBIX MPUTPY30K Ha pabounx OopTax Kapwepa,

K MOMEHTY JOCTH>KEHUS POEKTHOM MTPOU3BOAUTEIIBHOCTH Kapbepa - TOTOBHOCTb MOJI3EMHON ApeHaKHON
CUCTEMBI M BCETO KOMIJIEKCA 3alIUTHBIX COOPYKEHUH, YCTPOICTB U MEPOIIPUATHI COrTIaCHO MPOEKTY.

Kpome coOmroeHust yka3aHHOH oO4epeAHOCTH BBOAA B JAEHCTBUE YCTPOMCTB CHUCTEMbI 3aIlUTHI,
nesecoodpasno, B coorsercTBuu ¢ 1. 1.6 CHull 2.06.14-85 npumMeHsTH eme 6oJblee Mo3TanHoe AeJICHHE.
Tak, U3 BOJONMOHU3UTENbHBIX CKBAXKUH MEPBOM OYepenu ClelyeT BHadaje BBECTH B JieiicTBue He Oolee
MOJIOBUHBI UX PAcYETHOTO YHUCIA C TE€M, YTOOBI 10 JTaHHBIM HAOIIOIEHHH 32 MX pabOTOH yTOUYHUTH OOIIee
TpedyeMoe UX YMCII0 U HE IPOU3BOIUTD JUIIHUX 3aTpaT.
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Yepr. 18. Cucrema ocymenusi kapbepa. Paspes 1-1

1 - cyrnuuky; 2 - Men; 3 - ecku; 4 - TIMHBI [IeCUaHble; 5 - MecUaHuKH; 6 - TJIMHBI ¢ OpeKureil; 7 - CIaHIbl; 8 - OoraThie JKeJIC3HbIC
pyast; 9 - xene3ucteie KBapuuThl; 10 - ypoBeHb MOI3EMHBIX BOJ B HAAPYAHOU Toutie; 11 - ypoBeHb MO/13eMHBIX BOJ| B PYIHO-
KpHCTaJITHUecKoi Tosie; 12 - KOHTYp Kapbepa BhIpabOTKH, BCKPBIBAIOILEH pyay 3eMCcHapsIoM; 13 - KOHTYp Kapbepa
MOCTIETYOIIETO Pa3BUTHSL;, 14 - CTBOJ ApeHakHOH maxThl; 15 - CKBO3HBIE (YMIBTPHI MOCIEAYIOMIET0 Pa3BUTHS IPEHAKHOM
cucreMsbl; 16 - ckBo3HBIE (DHUIIBTPHI IEPBO ouepenn; 17 - BoccTaromye cKBaXHHbI; 18 - pe3epBHBIE BOZOIIOHU3NUTEIbHbIC
CKBa)XHHBI IIpu pabote 3eMcHapsiaa; 19 - copocHsle ckBaxknHbl; 20 - npeHakHbIe BEIPaOOTKH

Ipumep 8. MecropoxaeHHE XKENE3HOW PYyIbl, MPUKPHITOH 3HAYUTEIBHOW TONIIEH MajOyCTOMYHBBIX
IIOpOJ, OCBaMBAaeTCAd C IMOMOUIbIO JKCKABATOPOB M AaBTOTpaHCHOPTAa (IPUMEHEHHE T'MJIPOMEXaHW3aLUU
UCKITIOYEHO M3-3a JAe(uinTa >JIEeKTPOSHEPTUU IMPU HEIOCTATOYHON H3YYEHHOCTH THUAPOTE0JIOTHYECKUX
YCJIOBHUH).

Paiion mecTopoxaeHus npeacTapiseT co0oi ciado BCXOIMIIEHHYIO paBHUHY C OTMETKaMHU ITOBEPXHOCTHU
170 - 180 M c oOmuM YKIOHOM K peKe, MpOTEeKarolleld B HIMPOTHOM HAaNpaBiIeHUH B 8 KM IOXKHeEe
MECTOPOXKICHHS, TJe OTMETKH CcHmxkaroTes jgo 120 - 127 M y ypesa peku. Kiommar - pesko
KOHTHHEHTAJIbHBIN; CpeaHerojoBas Temieparypa Bo3ayxa 2 °C ¢ ammiautynoil konebanus mo 90°;
CpeIHero0BbIe ocaaku - 250 MM.

CkanpHas KeJe3Hasi py/ia IPHypoUYeHa K KOMILJIEKCY KPYTO MaJaloIInX IUIACTOB TOPHBIX mopon (dept. 19).
B nexxaueM OOKy MOIIHBIX PYAHBIX TeJl, IPOCTUPAIOIIUXCSA Ha OOJIBIIYIO TIyOHHY, U3MEPSEMYIO COTHAMHU
METPOB, MPeodIaal0T IMOPUTHI, a B BUCSYEM OOKY - U3BECTHIKU M NMophuputhl. B BepxHeil cBoeil yacTu
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CKaJbHBIC MOPOJABI TOJBEPIINCH IPO3UH, B pe3ylbTaTe KOTOPOW oOpazoBajach KOpa BHIBETPHBAHWS,
MpeACTaBICHHAS TJIMHUCTOW U JIPECBAHO-IICOCHUCTOW MOpoaaMu;, Haja pyaol (0ojiee KpemKoi CKaJIbHOU
MOPOJIOH, UeM OKpY’KaroLIUe) KOpa BHIBETPUBAHUS, KaK MPABUIIO, OTCYTCTBYET, U PYAHAsl 30HA K TOMY K€
BO3BBIIIAETCS HAJ OKPYXKAIOIIUM peibe(OM CKabHBIX TOPO/I.
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Yepr. 19. Cucrema ocymenusi kapbepa. Pazpes 2-1 (cm. uepT. 20)

1 - cyrnuHky; 2 - TIMHBI IECYaHUCTHIE; 3 - TTIMHBI CJIaHIIEBaThIe; 4 - TIIMHBI ONIOKOBBIC; 5 - MecuaHuky; 6 - TeCKu; 7 - OOJIUTOBBIE
PYIBL; 8 - TIMHBI TUTHUTOBEIC; 9 - TIUHEI KOPHI BeIBeTpuBaHUs; 10 - Tyl 11 m1aBoOpekyrnn 6a3ambTOBHIX mopduputos; 11 -
TyQoOpeKINH aHIEe3UTOBEIX TOPPUPHUTOB; 12 - TyhduTsr; 13 - m3BectHsku; 14 - poroBuky; 15 - THOPHUTEI U TUOPUT-TIOPPUPHUTEHI;
16 - pynHast 3anexsp; 17 - 30HBI TEKTOHMYIECKUX HapyIIeHus; 18 - IpeHakHBIH MITPEK O CKBO3HBIMH (rIbTpaMu; 19 -
BOJIOTIOHM3HUTE bHBIC CKBaXXUHBI || ouepenu; 20 - onbITHBIC CKBaXKUHBI; 21 - BOJOIMOHU3UTENbHBIC CKBAKUHBI | ouepenu; 22 -
MOAYCTYII C APSHAKHOM MPUTPY3KOM OTKOCA U KaHABKOM Ha pabouem GopTy (BBIMONHSIETCS IPH HEOOXOAUMOCTH); 23 -
JpeHaXKHas! PUTPY3Ka Ha MOCTOSIHHOM OOpPTY; 24 - ypOBEeHb 110/I3MHBIX BOJ B BEPXHHX IecKax; 25 - HeMOHW)KEHHBI YPOBEHb
MOA3EMHBIX BOJ| B HAJIPYIHBIX TIECKaxX U py/e; 26 - NOHIKEHHBIH YPOBEHb MOJ3EMHBIX BOJI; 27 - KOHTYpP Kapbepa Ha KOHeI|
0TpabOTKH

PynonocHsbIit koMIuiekc mOkphIT Tommei (B cpeaneM 110 - 120 M) HeckaabHBIX TOPOJI, MPEACTABICHHBIX
BHH3Y TJIMHaMU OOKCHUTOBBIMHU W JIUTHUTOBBIMH, BbITIE - 40 - 60-MeTpoBBIi CIIOW MECKOB C BBIPAYKCHHBIM
JIBYXMETPOBBIM MPOCIONKOM TNIMHUCTHIX OOMUTOBBIX pya. Han meckamu 3aieraroT mocieoBaTeIbHO CHU3Y
BBEpX TICCUAHWKH, OMOKH W ONOKOBHJHBIC TJIMHBI, CJIAHIIEBATHIC TJUHBI, IECKH, TJIWHBI C TOHKUMH
MPOCIOWKAMHU MECKOB U B CAMOM BEpXY - JIECCOBUIHBIC CYTTHHKH.

YpoBeHb MOJI3EMHBIX BOJl OTMEYEH He TIIyOOKO OT MTOBEPXHOCTH 3EMJIS.

CrennanbHble U3BICKAHUS TI0 TPEOYEMOMY JOMOTHUTETFHOMY U3YYSHHIO THIPOTEOIOTUIECKUX YCIOBUN
MECTOPOKJICHHS BBI3BAJIM OBl 3HAYWTENBHBIC 3aTPaThl, CBS3aHHBIC C OypeHHWEM TITYOOKHX CKBaXKHWH,
MIPOU3BOJICTBOM TJIYOOKHX ONBITHBIX BOJOIMOHMKCHUH W JIPYTMX CIIOXKHBIX PAa0OT I TOTYICHHS
HEOOXOJIUMBIX XapaKTePUCTHUK, C BBISICHEHHEM 3HAUYMMOCTH BCEX BOJOHOCHBIX M BOJOYIIOPHBIX CIIOEB U
MPOCIOWKOB, WX THAPOTCOJIOTHYSCKUX TapaMeTpPOB W JAPYTUX JaHHBIX, TO3BOJISIONIMX BBIOPATH
000CHOBaHHBIE PEIICHHUS 3alUTHI TOPHBIX BHIPAOOTOK.

B Takux ciydasx 1enecoo0pa3Ho MpOBeICHHE OMBITHO-IPON3BOICTBEHHBIX padoT (cMm. m. 1.31 u 2.4).

[IpuHuMast pemieHuss O MPOBEACHUU OIBITHO-TIPOU3BOJCTBEHHBIX PA0OT HAMETUM IMPEIBAPUTEIBHOE
pellleHre 10 3allUTe TOPHBIX BHIPAOOTOK, BBIICIMM B HEM IIEPBOOYCPEIHYIO YacTh, KOTOpas W OyIeT
OTIBITHOM, HO B TO € BPEMsI TIO3BOJIUT Pa3BEPHYTh CTPOUTEIHCTBO U BBISIBUT HEOOXOJMMEBIC HAHHBIC IS
YTOYHCHHS MPEABAPUTEIHHOTO PEIICHUS U COCTABJICHHS OKOHYATEIHBHOTO MPOCKTA.

[Tpu >TOM HCXOIUM H3 TOTO, UTO IEIeCO00pPa3HO HavaTh pa3paboOTKy C BO3BBIIAIOMICIHCS YaCTH PYIHBIX



TeJ, TMPUMBIKAIONIEH K UX JekadyemMy OOKy, YTO TO3BOJUT OTPAaHUYUTHCS MHHHMAIBHBIMH OOBEMaMH
TepBOHAYAILHON BCKPBIIIN U CPa3y B KAKOW-TO YacTU 00pa30BaTh MOCTOSIHHBIN OOPT Kaphepa;

MEPBOHAYAIHOE KOJBII0 BOJONOHU3UTEIBHBIX CKBAKHH JOJKHO OBITH 10 BO3MOXHOCTH MHUHUMATBHBIX
pa3mMepoB, 4YTOOBI OCTHYH OBICTpOro 3(dexra MOHMKEHHsS YPOBHS IOJ3EMHBIX BOJ BCKpPBIBAIOIICH
BBIPAOOTKH;

CIIEyeT TPOBEPUTh HEOOXOIUMOCTh BOJOTOHH3UTEIBHBIX CKBXHH JUIS 3aIUTBI OT (WIBTPALUN
MOJ3EMHBIX BOJ Yepe3 OTKOCHl TOCTOSHHOrO OopTa mocie ero oOpa3oBaHHMS W YCTPOWCTBA Ha HEM
BHYTPHKAPbEPHBIX JIPCHAXEH; a TaK)Ke HEOOXOIUMOCTh CUCTEMAaTHYCCKUX JOMOTHUTEIBHBIX MEPOIIPHITHI
(IpeHaXXHBIX MPUTPY30K, KAHABOK MPUMEHEHUs HIIO(QUIBTPOBBIX YCTAHOBOK M Jp.) HAJl MPOCIOUKOM
OOJIUTOBBIX Py B TOJIIE MECKOB H IEIeCO00Pa3HOCTh M3-3a 3TOTO BEACHUS TOPHBIX MOPOJI C MOJAYCTYIIOM
Ha pabouem OopTy.

[Ipensaputensuo nmpuaumaeM (uept. 19, 20):

MEPBOOYEPETHOE KOJIBIIO BOJOMOHU3UTEIBHBIX CKBAXHH IO KOHTYPY BCKPBIBAIOIICH BBIPAOOTKU H
KOHEYHOE KOJBIIO BOJOTOHU3UTEIBHBIX CKBRXHH [0 KOHTYpY Kapbepa Ha KOHEIl OTPaOOTKH; II0
MEPBOOYEPETHOMY KOJIBILY BOJOTOHU3UTEIBHBIX CKBAXXHH TOJ3EMHBIX BBIPAOOTOK B TMpPEABAPUTEIHHOM
pellicHHH HE TpeAyCMaTpHBaeM, TaK KaK €ro BOCTOYHAs BETBb (CO CTOPOHBI MOCTOSIHHOTO OOpTa) MOXKET
OBITh OTKIIFOUCHA, €CJIM 3aIUTa MOCTOSHHOTO OOpTa OT MOJ3EMHBIX BOJ C MOMOIIBIO BHYTPHUKAPHEPHBIX
JpEHaKEH OKaKETCsl IOCTaTOYHOM, a 3arajiHasi BETBb BCKOpe OyJeT cpaboTaHa MpH MOJBUTAHUU pabodero
oopra. IlodTOMy BOJONMOHU3UTENBHBIE CKBAXHHBI 110 TIEPBOOYCPEIHOMY KOJIBIY JOJDKHBI OBITH
000pyI0BaHbI OTPYKHBIMUA HACOCAMH;

MOJI3EMHBIC JIPCHAKHBIC BBIPAOOTKH - TOJBKO MO KOHEYHOMY KOHTYPY Kapbepa CO CTOPOHBI BHUCSIYETO
Ooka pyAHBIX Ten (3amajHas BETBb BHENIHErO JpEHaka), WMes B BHJY, YTO BOJIOIMOHU3UTECIHHBIMH
CKBRXMHAMHU BJOJb Hee OyayT CIYXHTh CKBO3HBIE (HIBTPHI M BOCCTAIOIIME CAMOMW3JIMBAIOIINECS
CKBa)KHMHBI.

Kpome Toro, J0mKHBI OBITh TTPETYCMOTPEHBI CIICITUAIBHBIC TIOJI36MHBIC BRIPAOOTKH JIJIsl TPHEMa BOJBI OT
KapbepHBIX JIPEHAXKEH, 3yMII(OB U JAPYTHX YCTPOKCTB.

BBumy Oo0JBIIOTO pPacCTOSIHHSI MEXKIY BOCTOYHOW BETBBIO IEPBOOUYEPETHOTO KOJbIA M KOHEYHBIM
KOHTYPOM BHEIITHEH JIPEHAKHON CHUCTEMBI CIIeAyeT MPEeIyCMOTPETh JOMOJIHUTEIHHO MPOMEKYTOYHYIO BETBb
BOJIONTOHM3UTEIILHBIX CKBOKWH, OOOPYJOBaHHBIX IOTPYKHBIMH HAacOCaMH, TJIABHBIM 00pa3oM u3-3a
HEOOXOJIMMOCTH JUIUTENHHOTO CPOKA MOATOTOBKH CHUCTEMBI MO KOHEYHOMY KOHTYPY H JIOCTHDKEHHUS C €€
MTOMOIIBI0 HEOOXOMMOT0 TTOHIKEHHUST YPOBHSI IMOA3EMHBIX BOJI B TIpeJieaxX Kapbepa.
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Yepr. 20. Cucrema ocymenusi kapbepa. [Lian (k npumepy 8)

1 - tyddursr; 2 - uzBecTHIKY; 3 - Ty(bI ¥ TaBOOpEeKINH 0a3aIbTOBBIX NOPGUPUTOB; 4 - TYy(HOOPEKINH aHIE3UTOBBIX MTOP(YUPHUTOB;
5 - annesuroBbie NOpQUpPHT; 6 - TMOPUTHI U AUOPUT-TIOPHHUPHTHL, 7 - CKapHbI; 8 - poroBuky; 9 - pyansie 3anexu; 10 - 30HbI
TEKTOHWYECKUX HapymeHui; 11 - BojonoHu3uTenpHble CKBXXUHBI | ouepeny; 12 - onbiTHBIE CKBAXXHHBI; 13 -
BOJIOTIOHU3HTENIbHBIE CKBXXUHBI || ouepenn; 14 - BomonoHusurensHble ckBakUHEI || ouepeny, nepeobopynyemMble B CKBO3HBIE
GubTpBI; 15 - IpeHakHBIH MTPEeK CO CKBO3HBIMH (UIbTpaMu; 16 - maxTHbIA cTBOI; 17 - HaOmoaaTebHbIe CKBa)KUHBI B
CKaJIbHBIX Mopo/ax; 18 - HaOmonaTebHbIe CKBaXKMHBI B ITECKaxX

[Ipenmonaraercs, 4YTO OCYIIEHHWE HAAPYAHBIX TIECKOB HE BBI30BET OCOOBIX OCJIOXKHEHHHA H3-3a
B3aNMOCBS3U UX C pYHOHOCHOI\/'I TOJ'[HIeﬁ B MECTax pa3pbIBOB B INTMHUCTBIX ITOPOJAAX, MOACTUIAOIINX ITECKU,
a TaKKC H3-3a MMOHUKCHHA IMOYBBI [ICCKOB B CTOPOHY K HepI/I(pCpI/II/I, A€ HaMEdarTCsa BOAOIMIOHU3UTCIIBHBIC
CKB)XHMHBI. B TIpOEKTE OMBITHO-TIPOU3BOJICTBEHHOTO BOIOTIOHM)KEHUSI HEOOXOMMO YKa3aTh, YTO B IPOIIECCE
pa3pabOTKU MOXKET BBISIBUTHCS LIEI€CO00pPa3HOCTh YCTPOMCTBA MOJYCTyNa Haj MPOCIOWKOM OOJIMTOBBIX
pya, Kak mokazaHo Ha 4ept. 19. HauaTte pa3paboTky nomyckaeTcst 6€3 moaycTyna.



B cocraB  ONBITHO-IPOM3BOACTBEHHBIX  pabOT  cileqyeT  BKIIOYUTh  M3YYCHHE  COCTOSHUS
3aKapCTOBAaHHOCTH M3BECTHSKOB M BIMSHUE OTKAUYKHM M3 KapCTOB Ha Pa3BUTHE JENPECCHH B PYILOHOCHOU M
HaJAPYAHBIX Toimax. IIpu 3TOM MCXOIUM M3 TOrO, YTO YYacTKH, IJle HAOJIOJAIOTCS MOHMKEHUS KPOBIHU
CKaJIbHBIX M3BECTHSAKOB, OTBEUYalOT HambOosiee caabbiM (HEYCTOHYMBBIM K Pa3MbIBY U BBIBETPHUBAHHUIO) UX
Pa3HOBUIHOCTSM, U Ha 3THX Y4aCTKaX MOXKHO OKUIATh Pa3BUTHUS KapcTa U B TTyOuHe MaccuBa. Ha ueTsipex
TaKUX y4acTKaX pacrojaraeM riiyOOKue OIbITHbIE CKBR)KUHBI 1 HAMEYAEM OTKAYKU U3 HUX.

OOmiee 4yKMCIO BOAOMOHU3UTENBHBIX CKBOXWH 1O KOHTYpPY IEPBOOUYEPETHOIO KOJIbLA JOJDKHO OBITH
OIPEJICJIEHO 110 UMEIOIMMCS IaHHBIM U C YYETOM aHaJOrOB M3 YCJIOBUS MOHMKEHUS YPOBHS MOA3EMHbIX
BO/JI, ITO3BOJISIIOIIETO BCKPHITh PYAy M JIaXKe HayaTh ee pa3padorky. OHaKo ycTpOHCTBO U BBOJ B JeHCTBUE
BOJIONIOHU3UTEIbHBIX CKBQKUH [OJDKHBI OBITh IOCTENEHHBIMH, IPUYEM IE€PBOHAYAIBHO JOJDKHO OBITH
BBITIOJIHEHO HE 00Jiee MOJOBUHBI PACYETHOTO YHCIIA IEPBOOUEPETHBIX CKBAXKHH.

Jlns HaOMIOJEHUH NpPU ONBITHO-IIPOU3BOJCTBEHHOM BOJONOHMKEHMM HaMedaeM 16 mepBoouepeaHbIX
HaOIIOAaTeNbHBIX CKBAXWH: 11 - B HaApyAHBIX meckax U 5 - B pyAoHOCHOH 30He. X pacronaraem 1o
Jy4daM B HaIIpaBJICHMSX: Ha IOT (K peKe) M Ha 3amaj: 1o TpU - B HAAPYAHBIX Meckax - Ha koHType, B 200 u
600 M oT KOHTYpa, 1O JIBE - B PYJAOHOCHOH Toiie - Ha KoHType u B 600 M oT KOHTYypa; Ha ceBep U Ha
BOCTOK: IO JIBE - B HAJIpyJIHBIX IeCKax - Ha KOHType 1 B 600 M OoT KOHTYypa; B pejenax Kapbepa o OJJHOU -
B PY/ZIOHOCHOH 30HE U B HAJPYTHBIX ITECKaX.

B 3amaum onbITHO-NIPOM3BOACTBEHHBIX Pa0OT IOJKHO BXOJHUTh, KPOME INPOBEPKU M M3Y4YEHHUS BCEX
BBINICYKA3aHHBIX  BOIPOCOB,  OIpEICIIEHHE  THIPOr€OJIOTHYECKUX W MH)KEHEPHO-TEOJIOTMYECKHX
XapaKTepUCTUK TOpHBIX 1Mopoa. [ToaToMy B mpoekre He0OXO0AUMO MPENyCMOTPETh Takke 0TOOp 00pa3LoB
TOPHBIX MOPOJI, TaOOpaTOPHBIE MCCICIOBAHUS U AOCTATOYHO IIMPOKUA KOMIUIEKC HAOIIOIEHHUHA (CM. pas.
5).

213. Ilpm  MynapI00OOpa3sHOM  CTPOCHMHM  MECTOPOXKACHHUS  IIE€JIECOO0pa3HO  MPHMEHSTh
BOJIONIOHU3UTEIbHBIE CUCTEMbI U3 CKBa)XUH, PACIIOJNOKEHHBIX B IMOHMKEHHUAX BOJOHOCHBIX IuI1acToOB. [Ipu
3TOM YKOHOMHUYHO PElIaeTCs 3a/1a4a MOJIHOTO OCYIICHUS Kapbepa (pa3pesa).

IIpumep 9. BypoyroibHoe MECTOpOXKICHUE, IPUYPOUECHHOE K CHHKIMHAIBHOM CKIIaJIKe, IPEelyCMOTPEHO
OCBaMBaTh OTKPBITBIM CIOCOOOM. BepXHUil yronpHBIM mjacT, KOTOPBIM mpenarnoaraeTcst pa3padaThIBaTh,
o0Opa3yeT MyIbIy, 3alOJTHEHHYIO MECYaHUKaMH, MPOTHKEHHOCThI0 OKosio 2 kM, mupuHoit 800 M u oOreit
TOJIIIMHOW (TIECYAaHMKOB W YTOJIBHOTO TUIAacTa) B BEPIIMHE CKIAAKKH 85 M. DTa TONImA MOJACTHIIACTCS
NepEeCIauBaIOIIMMUCS TPEIIMHOBATBIMUA apTUIIUTaMH, MIECYAaHUKAMU U TOHKHUMH CIIOSIMM YIJIeH, a BBEPXY
MPUKPHITA TIIMHACTHIMU TIOPOIAMHU.

Bce TpemuHoBaThie MOPO/IBI - BOAOHOCHBIE, HO IOBCEMECTHO PA3BUTHIA YE€XOJ MOKPOBHBIX TNTMHUCTBIX
MOPOJT OTPAaHIYMBAET MUTAHNE TTOA3EMHBIX BOJI aTMOC(EPHBIMHU OCAIKAMHU.

Tpebyemcs HaMETUTh CUCTEMY 3allIUTHI pa3pesa.

B 3THX ycOBUSIX, €CTECTBEHHO, HEOOXOAMMO HCITOIB30BaTh OIarONMPHUATHBIC YCIOBUS 3aJIeTaHNs TOPHBIX
MOPO/I, TO3BOJIAIONINE OPraHU30BaTh OTOOP MOA3EMHBIX BOJ C CaMbIX HU3KHUX OTMETOK pa3padaTbIiBaeMoii
TOJIIIN, T.€. PACIIOJNIOKUTH BOI03a0OPHBIE YCTPOWMCTBA MO OCH CHHKJIMHAIM. B KauecTBe BO03a00pHBIX
YCTPONCTB MOTYT OBITh HCIOJIb30BAaHbI BOJOMOHU3UTEIbHBIE CKBAKUHBI, 000pY/IOBaHHBIE HAacOCaMM, WU
MOJI3EMHBIE JIpeHAXHBIE BBIPa0OTKHU. [lociennue, TpeOyronue 3HAYNTETbHBIX KaMUTATBHBIX 3aTPar, MOTYT
oKazaTbesl IesiecooOpasHee MpH JUIMTEIIBHOM CPOKE CIIYKObI, HEOOXOJUMOCTH OPraHM30BaTh KapbepHBIH
BOJIOOTJIMB TIpH OOJNBIINX TPUTOKAX IOBEPXHOCTHBIX BOJ, TPH pa3padOTKEe YacTH MECTOPOXKICHUS
MOJI3€MHBIM CIIOCOOOM M HAJIMYUH IIAXTHBIX CTBOJIOB U MOA3EMHBIX HACOCHBIX CTaHILIUH.

Y4auTeIBas CpaBHUTEIHHO HEOOJBIIME pa3Mephl pa3pe3a W OrpaHUYEHHOE THTaHHE MOJ3EMHBIX BOJ,
KOTJla B OCHOBHOM MPEJCTOUT OCYIIEHHE CTaTUYECKUX 3allacoB BOJbl B TOPHBIX MOPOJAX, MPUHHUMAEM
CHCTEMY 3alllUTHl pa3pe3a W3 JTMHEWHOTO psifa BOJOMOHH3UTEIBHBIX CKBAKUH, 00OPYIOBAaHHBIX HACOCAMHU
(uepr. 21).
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Yepr. 21. Cxema ocyuieHus1 6ypoyroibHOro MecTOpOKIeHUs

1 - rMHUCTBIE TOPOABI; 2 - MECUAHUKH; 3 - YTOJib; 4 - apTHILUINTHI; 5 - KOHTYPBI Kapbepa; 6 - BOAOMOHU3UTEIbHbIE CKBaXKHHBL; 7 -
KOHTYD IUIacTa yrisi; 8 - HeOHMKEHHbBIN YPOBEHb MOJ3EMHBIX BOJ; 9 - CHU)KEHHBIH YPOBEHbB I10JI3¢MHBIX BOJL

2.14. Tlpu pacmoyioKeHUH MECTOPOXKICHUI BOIM3H MOBEPXHOCTHBIX BOIHBIX OOBEKTOB (MJIH MO HUMH),
KpOME OTACHOCTH HEMOCPEJCTBEHHOTO 3aTOIUICHUS BBIPA0OTOK MOBEPXHOCTHBIMHA BOJAMH, BO3MOIKHBI
TaK)Ke 3HAYUTENbHbIC IPUTOKH MOA3EMHBIX BOJ M OCIIO)KHEHHUS MIPH UX OTKAYKe.

B Takux yCIIOBHSAX OT MPaBWIBHOH OIEHKH NPHPOIHBIX (PAKTOPOB M TPEIBUICHHUS BO3MOXKHBIX
OCTIO)KHEHUH TMPAKTHUYECKH 3aBUCUT YCIIEX OCBOEHUS MECTOPOXKICHHS U O€30MacCHOCTh BEACHUS TOPHBIX
pabor.

Ipumep 10. Tpebyemcs onpenenuTh CUCTEMY 3allIUTHI Kapbepa Mo pa3padoTKe MOJUMETATUIMYECKUX Py
B yCIIOBUSX npumepa 1.

BreimonHeHne HaMEUYEHHBIX B HEM W3BICKAHUW M JIOTOJHUTEIbHas 00paboTka MaTepualioB paHee
MPOM3BEICHHBIX TE0JIOTOPAa3BEAOYHBIX pabOT ¢ WCIHOJIB30BAaHUEM JAHHBIX OJMHOYHBIX OTKAdeK
COTIOCTABJICHUEM UX C IaHHBIMH KYyCTOBBIX OTKQ4€K MO3BOJIUIN YCTAHOBHUTH CIEAYIOLIUE CPETHUE 3HAUCHHUS
k03 durreHToB GuUabTpaIuK K mopo mo yuactkam (4ept. 22).

[Toposl MEKTY IBYMSI OCHOBHBIMH TEKTOHUYECKUMU 30HAMHU (B CpeiHEM Ha Bcto riyouny o 400 m):

CO CTOPOHBI BUCSUEro 00Ka pyaoHOCHO# 30HbI - = 0,4 mM/cyT;

CO CTOPOHBI Jie)kauyero 0oka pyoHOCHOM 30HHI - = 0,8 M/cyT;

B 30HE HHTEHCHUBHOTO paccianiieBanus mopos - = 0,29 m/cyr.

[Topoapl OCHOBHBIX TEKTOHHYECKHX 30H (B pa3jioMax M 30HaX APOOJICHUS) 10 TIyOHHBI:
70m-30 wmlcyr
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Ha riryoune 400 M MokeT OBITh MPUHSAT OTHOCUTEIIBHBINA BOJOYITOP.

HauGonbiras BogooOUIEHOCTE TIOPOJT B BEPXHEH 4acTH OOBIICHICTCS OOJBIICH TOIBEPKEHHOCTHIO ITOM
30HBI BHIBETPUBAHHIO, OCOOEHHO B PYCJIOBON YaCTU MECTOPOKACHHUS.

CkanbpHbBIE 0CaI0UHBIEC TOPO/IBI 32 TPeAeTIaMHi MECTOPOXKICHHUS M OKPYXKAIOIIEH ero BOJOOOHIFHON 30HBI
(cm. gepT. 3) ci1abo BOIOIIPOHUIIACMBI:

I0r0-3amajiHee MECTOPOXKJICHHST DPa3BUTHI B OCHOBHOM CIIAHIEBHJHBIE IOPOABI C KO3(PPHUIMEHTOM
¢unprparuu 0,1 m/cyT;

TOJIIa KapOOHATHO-TIIMHUCTBIX M TMECYAHO-TJIMHUCTBIX OCAJOYHBIX TOPOJ, 3aJeralolliX C ora, ro-
BOCTOKA U CEBEPO-BOCTOKA MECTOPOXKICHHUS, UMeeT Koddurment dpunprparuu nopsaka 0,5 m/cyr.

OTkpeiThIe paboOTHI NpemycMmaTpuBaeTcs Bectd 1o rnyomHsl 400 M, HEKE MPEANONaracTcss BECTH
pa3paboOTKy MOJ3EMHBIM CITOCOOOM.

JUnist 3a1UThl Kapbepa NepBOCTENICHHOE 3HaYeHNE TPUOoOpeTaeT opraHu3alysi HOBEPXHOCTHOTO CTOKA U B
MEpPBYIO OuYepelb OTBOJ WM OTTECHEHHE PEKH OT TEeppUTOpUM pa3paboTok. Peka, mporekaromas o
TEPPUTOPUN MECTOPOXKACHUs, MpUMEepHO B 30 KM OT HEro BMAjaeT B APYI'YIO OONBIIYIO PEKY, MOITOMY
MOXKHO paccMaTpHBaTh MEpeXBaT PEYHOIO CTOKA BBIIIE MECTOPOXKICHHS M MEepedpoc €ero Mo CUCTEME
KaHAJIOB U C MCIIOJIb30BAaHUEM MECTHOU TUAPOrpaduvIecKoil CeTH B OTIAICHHOE OT MECTOPOXKICHHS PYCIIO.
Taxoe perienue notpe6oBano ObI BeCbMa 3HAUUTENbHBIX KATUTAIBHBIX 3aTpaT - peajbHee OTTECHEHHE PEeKH
C TIOMOIIBIO OTpaXJaroIied JamMObl M YCTPOMCTBO ¢ OEperoBoil CTOPOHBI COOTBETCTBYIOIIMX HArOpPHBIX
KaHaB.

Hcxons W3 BBINIEYKAa3aHHOTO pEIICHUS IO OpPraHM3aldd TMOBEPXHOCTHOTO CTOKAa, PAaCCMOTPHM
1enecoo0pa3Hble PelIeHus Mo 3alUTe Kapbepa OT MO3EMHBIX BOJ.

B oroil cBsA3M HEOOXOOUMO YYHMTHIBATH, YTO pYJOHOCHAs TOJIIA OKpPY)KEHa, B 00meM,
CJIa0OTPOHMIIAEMBIMH TIOPOJAMH, CO3JAIOUIMMH €CTECTBEHHYIO Mperpaay JUis MOTOKa MOJA3€MHBIX BOJ.
CrnemoBaTelibHO, TOJI3EMHBIC BOJBI MOTYT IPOHHKATh B TOPHBIC BBHIPAOOTKM B OCHOBHOM IO 30HAM
TEKTOHHYECKOTO JpOOJIEHUS TOPHBIX MOPOA U MO TEKTOHHYECKHM paszlioMaM, OCOOCHHO TIpU UX
packosbMaranuu. [Ipu Takux 0OCTOSATENBCTBAX HEOOXOIMMO MaKCHMAalIbHO CHU3WTH TPAJMCHT HAaIopa
(GUIBTPAIIMOHHOTO TOTOKAa U CBECTH O MHHUMYMa MHTEHCHUBHOCTh OTKAYKU IMOA3EMHBIX BOJ JUIS TOTO,
9TOOBI MAKCUMAIIBHO CHU3HTH OMACHOCTH PAacKOJIbMATAIMK TPEIIMH U TIOP TOPHBIX MTOPOJ B 30HAX, TJIC OHU
MIPEJICTABJICHBl Pa3IPOOJICHHBIMU Pa3HOBUAHOCTSAMHU. DTOMY OYAET CHOCOOCTBOBATH OTTECHEHHE PEKH.
Pa3BeanHble  30HBI TMOBBIMICHHOW IPOHHWIIAEMOCTH TOPHBIX IOPOJA  IICJIECOO0pPa3HO  MEPEKPHITh
MPOTUBOMUIBTPAIIMOHHBIME  3aBecamMu. K TakuM 30HaM OTHOCSTCS TEKTOHHYECKHE  Pas3liOMBl,
HaTpaBJICHHBIE C CEBEPO-3aI1a/ia Ha I0r0-BOCTOK, U BOCTOYHAS 30HA IPOOJICHHS TOPHBIX TIOPOJ.
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Yepr. 22. CucreMa 3alIMTHI Kapbepa

1 - 30Ha pacciaHIeBaHu; 2 - 30HA APOONIeHNS; 3 - 30Ha pa3nioMa; 4 - pyIHbIe Tena; 5 - KOHTYp 3a0071049eHHOCTH; 6 - 3achIKa
TIOHWKEHUH penbeda; 7 - mMpoTHBOMIFTPAallMOHHAS 3aBeca | ouepenu (BHIOMHACTCS C TOBEPXHOCTH 10 OTM. -220,0 M); 8 -
KOHEYHBIH KOHTYp Kapbepa; 9 - KoHTyp Kapbepa | ouepenn; 10 - koHTyp nHa kapbepa | ouepenau Ha ot™. -115,0 m; 11 -
JIpEeHaKHBbIC BRIPA0OTKH Ha ropu3onTax -125,0, -260,0, -390,0 m; 12 - camousnuBaromuecst CKBaXuHbI; 13 - maxTHbie ¢cTBOJIBL, 14
- nporuBomIbTpannonHas 3aseca |l ouepean (BbimonuseTcs ¢ orMeTok -115,0 1o -335,0 M ipu ycTaHOBIEHUH HEOOXOAUMOCTH
B Heli B mporecce pa3pabotku kapbepa | ouepenn); 15 - ocymurensHbie (IpeHaXKHbIC) KaHaBbl, 16 - HaropHas KaHaBa

[TpoTrBOdUIBTPALIMOHHBIE 3aBECHI JODKHBI OBITH BBINTOJHEHBI HA ITyOnHY He MeHee 220 M. Ha Gosnbiieit
riTyOuHe, Kak 9TO CJEyeT U3 BBIIICTIPHBEICHHBIX JaHHBIX, (MIBTPAIIMOHHBIE CBOWCTBA IMIOPOJI B ATHX 30HAX
MPUMEPHO TaKUE K€, KaK M JPYTUX MOPOJI, OKPYXKAIOIUX PYAHYIO 30HY.

Bopra kapeepa cloKeHbI B OCHOBHOM CKAJIbHBIMH YCTOWYMBBIMHU IOPOJAMH, MOITOMY MOXKET OBITh
JONyIIeHa OTKpbITas (QUIbTpalus yepe3 HUX B Kapbep. OpaHako opraHuszanus BOJOOTJIHMBA
HETOCPEJICTBEHHO M3 Kapbepa IpH 3HAYMUTEIBHOM TIPUTOKE MOI3EMHBIX BOJ (JaXe MpH HATHMYUU
NPOTUBOMUIBTPALIMOHHBIX 3aBec OyaeT cioxHoi. IloaTomMy nenrecoobpazHO MpeayCMOTpeTh MOJA3EMHbIE
BBIPAOOTKH JUIs TIpHEeMa KapbepHBIX BOJ W IMOJI3EMHBIC HACOCHBIC CTAHIMH IS UX OTKa4dku. [log3zemHbIe
BbIpaOOTKH OyIyT B U3BECTHOM Mepe, CIIY>)KUTh M B KAYeCTBE APCHAKHBIX, U IPUTOK BOJABI HEITOCPEICTBEHHO
B Kapbep YMEHBIIUTCS.

PazpaGoTka kapbepa C BOJOOTJIMBOM B CKaJbHOM TOJIIE MPHBEIET K OCYIIEHHWIO M ITOKPOBHBIX
otnoxxeHud. He wuckiaroueHo, uro B Hayase pabOT OKaXeTcs IeIeco0Opa3HbIM NPUMEHHUTh CHCTEMY
BOJIONIOHU3UTENBHBIX CKBAXKUH JUISI MOHWKEHUSI YPOBHS MOJ3EMHBIX BOJI B IIpeiesiaX MOKPOBHOM TOJIIIH.

Cucrema 3alIuThl Kapbepa MPeJCTaBUTCS B CICAYIONIEM BHE (CM. uepT. 22):

peka otTTecHsercs namO0il C OTMETKOW Bepxa mpuMmepHo 12 M; MeXay KapbepoM U J1amOoii
npeaycMaTpuBaeM JIBE€ 3aBEChHl, TepeKphIBarOre (HMIBTPAIIMOHHBIN TOTOK CO CTOPOHBI PEKH MO 30HAM
MOBBIIIEHHOW MPOHMUIIAEMOCTH; 3aBEChI MperycMaTpruBaeM IriyonHoil 220 m, Huxe KOTOpoi Kod(puIeHt
¢buIbTpauK TOpHBIX MOpoa B cpeaHeM paseH 0,5 m/cyT; mosoxkeHue nqamMObl U 3TUX JBYX 3aBEC CIIEAYET
MPOEKTHUPOBATh HAa OCHOBE (PUIBTPAIMOHHBIX pPACYETOB (TEXHHKO-?KOHOMHYECKOTO COMOCTaBIICHUS
BapHaHTOB).

Hameuaem Bectu pa3paboTKy TakuM oO0pa3oM, uYTOOBI CeBepo-3amajHblii OOpPT Kapbepa YacTHYHO
COBMAJAJl C €ro KOHEYHBIM ITOJIOKEHUEM, M MPEAyCMaTPUBAEM PE3EPBHYIO 3aBECY, BBIIOIHAEMYIO Y 3TOTO
6opra Ha riyoune 100 - 125 m; B ciydae BBISBICHUS 3HAYUTENBHOM (MIBTpPALMU MO TEKTOHHYECKUM



pasnomaM B 00XOJ OCHOBHOM 3aBechl (cM. uepT. 28); B NPOEKTE CIEAYET MPEeayCMOTPETh TaKxKe
COOTBETCTBYIOLINE CPEACTBA AJIS TAMIIOHAXKA TOPHBIX MOPOJ B Clydae BBISBIECHUS HEOOXOIUMOCTH B 3TOM
Ha JIPYTUX y4acTKax;

BOJy, IIOCTYIAIOIIYIO B Kapbep, MIpelycMaTpUBaeM cOpachiBaTh B MO3EMHbIE BEIPAOOTKH C OTBOJOM I10
HUM BOJIBI K BOJOCOOPHHKAM COOTBETCTBYIOIIUX MOJ3EMHBIX HACOCHBIX CTAHIIHIA;

[I0JI3€MHBbIE TOPHBIE BEIPAOOTKH MpEeycMaTpUBaeM HE MEHEE YeM Ha JABYX FOPU30HTaX - IPUMEPHO Yepe3
120 - 200 M no rirybune. DTH BbIpaOOTKH, MpeIHa3HAYEHHBIE B OCHOBHOM JUISI IIPHEMa BOJIBI U3 Kaphbepa,
OyAyT TakXe CIyXHUTb U JApeHakoM. i 3TOro u3 BeIpabOTOK IPHU MOAXO0JE K TEKTOHUYECKUM 30HaM, He
JOXOZsl 10 HUX Ha PACCTOSHUE, ONpeEAesieMOe 10 JaHHBIM OINEPEkKAroIero OypeHusi, cienyeT IpoXoanuTh
pacceuky, mapayiesibHble pa3jioMaM, U3 KOTOPbIX 3a0ypuBaTh CaMOM3JIMBAIOLIMECS CKBa)XUHBI B
TEKTOHWYECKHE 30Hbl. CHI)KEHUE HAMTOPOB MOA3EMHBIX BOJ C MOMOIIBIO 3TUX CKBAXHH OOJETYHUT MPOXOAKY
MOJI3EMHBIX BbIpaOOTOK. OAHAKO [OJKHA OBITh IPEIyCMOTPEHA BO3MOXKHOCTh IPOXOJKH IOA3EMHBIX
BBIPAOOTOK Yepe3 TEKTOHMUECKUE 30HBI C MPUMEHEHUEM LIEMEHTAIIUH UM 3aMOPAXXKUBAHUS TOPHBIX TTOPOJ;

U1 IPOXOJIKM MTOJI3€MHBIX BBIPAOOTOK HAMEYAEM JIBa IIAXTHBIX CTBOJIA, KOTOPHIE MOYKHO PACIOJIOKUTb C
pasHBIX CTOPOH Kapbepa, YTOOBI MPOXOAUTH BHIPAOOTKH M3 KaXIOTO CTBOJIA HABCTPEUY OJAMH K JIPYromy,
YCKOPSISl 3TUM CO3/1aHUE CHCTEMBI; BBIPAOOTKH JOJDKHBI IlepeceKaTh TEKTOHUUYECKHE 30HbI 10 BO3MOKHOCTH
MOJT TIPSIMBIM YTJIOM, ¥ HX PACIOJIOKEHUE TOJDKHO 00ecieunBaTh yA00cTBa cOpoca B HUX KapbePHBIX BO/I;

B 3aBUCHUMOCTH OT CPOKOB CO3JIaHUs IOJI3€MHOM JApEHa)KHOW CHCTEMbl M Hayaja pa3paboTKu Kapbepa
JOJDKHO OBITh TPUHATO pPEIIEHHE O HEOOXOAMMOCTH (WM OTCYTCTBHH HEOOXOIUMOCTH) CHCTEMBI
BOJIONIOHU3UTENbHBIX CKBAXKUH U1 OCYILIEHUS TOKPOBHBIX OTJIOKEHHIH.

B mogo0HBIX YCIIOBHUSX OYE€Hb Ba)KHO MPH MPOSKTUPOBAHUN ONPEACITUTH PAllMOHAIBHBIN MOPSI0K padoT
II0 OCBOEHHUIO MECTOpPOKACHUA. B maHHOM ciyyae HeoOXoauMoO, yToObl Jam0ba, MPOTUBO(UIBTPALIMOHHbBIE
3aBeChI U MO3EMHAas JApeHaKHas cucTemMa OblIM COOPYKEHBI 0 Hayaja pa3paboTKU Kapbepa.

IIpu paccMOTpeHUM Kakux-aM0O IPYrUX BapUaHTOB CJEAYeT BBIIIOJHUTH TIIATENbHBIM aHAIU3 BCeX
MPOMEKYTOUHBIX CUTYAI[Mi JJIsi YCTPaHEHUS W3JIHMIIHUX HEMPOW3BOAMTENBHBIX 3aTparT W aBapUHHON
00CTaHOBKHU Ha MECTOPOXKJICHUH.

2.15. Cneungudeckne OCIOKHEHUS ISl 3alIUTHl TOPHBIX BHIPAOOTOK BO3HHKAIOT B YCJIOBUSX BEYHOMH
MEP3JI0ThI, 3aCOJIEHHOCTH U Ta30HOCHOCTH MO/I3EMHBIX BO/I.

B Takux yclioBHSIX Bce OCHOBHBIE TEXHOJOTHUECKHE PEIICHUS 110 YCTPOUCTBY CUCTEMBI 3aIIUTHI JOJDKHBI
ObITh MPOpPabOTaHbl M ONpE/eNeHbl B OCHOBHOM INPOEKTE, MHaYe HE MOXKET OBbITh JOKa3aHa PeajbHOCTh U
3G HEKTUBHOCTH MPOESKTUPYEMBIX 3aIIUTHBIX YCTPOUCTB M MEPOTIPUSTHH.

IIpumep 11. MecTopokieHHEe MHMHEPAIBHOTO ChIpbs PACHOJOKEHO B 30HE pPaclpOCTpaHEHUs
BEUHOMEpP3JbIX Topoi. /[l pailloHa XapakTepeH Clerka paculeHEHHBbIH paBHUHHBIA pembed,
rujporpaduueckas ceTb pa3Buta ciaado.

Kimmar pailioHa pe3k0 KOHTMHEHTAIbHBIN C NMPOJOJKUTENIBHON CYpPOBOW 3UMOM M KOPOTKHM JKapKHUM
nerom. CpenHerosoBas remnepatypa - 73 °C.

Beunomepsneie moponsl pa3BUTHI Ha Bcel Iuiomann. HymeBas m3oTepma pacrojiaraeTcs Ha TTyOWHE
nopsiaka 700 M. HanGonpmas riryOMHa CE€30HHOTO MPOTAWBAaHUS MPUXOAUTCS HA aBIYCT U cOcTaBiser 2 - 3
M B II€JIOM TI0 paiioHy 1 6 - 8 M 110 GOpTaM OTKPHITHIX TOPHBIX BHIPAOOTOK.

Tonma BeYHOMEP3NBIX BMEIIAIONIMX TOPOJA CIIOKEHa (CBepXy BHHM3) MEpreisiMH C IPOCIOsSMHU
TJIMHUCTBIX JOJIOMHUTOB, JTOJOMHTAMH WM TIMHUCTBIMH u3BecTHskamu (107 - 146 M), a HWKE CHIBHO
TPELUIMHOBATHIMU  AJIEBPOJIUTUCTBIMU  MEPresiiMU, HW3BECTKOBUCTBIMM aleBPOJIMTAMH M TIUHUCTBIMU
JIOJIOMUTAMU C TPEIMHAMU, 3aruncoBanHbiMu Ha 15 - 20 % (133 - 172 m).

Hwke 3ameraer ciioii OTHOCHTEIBHO BOJOYIOPHBIX TJIMHHCTO-KapOOHATHBIX mopon (17 w),
MPUKPBIBAIONINX BOJOHOCHBIC M3BECTHSKH W JIOJIOMHTHI, IepecianBaroIyecs (KHU3y dalie) ¢ JUH3aMH |
CJIOSIMU (HE MMEIOIIMMHU CIIJIOITHOTO PAa3BUTHS) BOJOYHOPHBIX TUIICOAHTUAPUTOBBIX TOPOJ.
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Yept. 23. I'eostornyeckuii pa3pe3 no MecTopoKIeHUIO

1 - Mepreiib; 2 - U3BECTHSIK; 3 - OJOMUT; 4 - alieBpONIUT; 5 - aHTUAPUT; 6 - TOJIEPUT; 7 - MOJIE3HOE UCKOaeMoe; 8 - TIIHHUCTOCTH;
9 - u3BecTKOBUCTOCTS; 10 - rUNICOBaHHOCTH; 11 - GUTYMHHO3HOCTH; 12 - BOJAOMOHU3UTENIbHBIC CKBAXKUHBI; 13 - HEMOHMKSHHBIH
YPOBEHB MOI3eMHBIX BOI; 14 - MOHMWKEHHBIN YPOBEHB MOI3EMHBIX BO; 15 - MPOMEKyTOUHBIH KOHTYp Kapbepa; 16 - 30Ha
pa3BUTHS Kapbepa

Bce BOZOHOCHBIE ClIOM CBSI3aHBI MEXAY, cO0OW M 00pa3yloT €IUHYI0 MOJIMEP3JIOTHYIO BOJIOHOCHYIO
TOJIITY, WMEIIIYI0 Kpommo Ha Tiryomne 280 - 320 M, moactuiaromniyrocst Ha TiyomHe okosio 500 M
JIONIEPUTAMH B XapaKTePU3YIOIIyIOCs CpeHeil BogompoBoaumocTsio kh = 70 M°/cyT n Hamopom Ha KpoBITio,
npuMepHO paBHbIM 190 M. B npeaenax tomy HaOIIOar0TCS Ta30-HeTe-ONTyMOIIPOSBICHUS.

[Tonmep3noTHEIE BOJABI MMEIOT XJOPHAHO-HATPUEBBIH COCTAaB, MHMHEPATU3AIMIO, BO3PACTAIOIIYIO C
riry6uHoit ot 85 10 130 /1 u cozepxkar pacTBopenHsie rassl - 0,4 M° Ha 1 M Bogsl: azot (70 - 90 %), meraH
(oxomo 5 %), cepoBomopon (2 - 3 %) u ap.

Mecropoxaenne no riayomsasl 450 M mpemycmarpuBaeTcs pa3padaThiBaTh OTKPBHITBIM CIIOCOOOM (YepT.
23).

Tpebyemcs onpenenuTh 3alUTY Kapbepa W TEXHUYECKHE PEHICHUS CIIEIUAIBHBIX MEPOIIPHITHH TIPH €e
CO3JIaHUHM U KCITyaTalllu, OTBEYAIOIINX OCOOBIM MPUPOAHBIM YCIOBUSM MECTOPOKICHHUS.

TpeboBanus k cucTeMe 3alUThl MOTYT ObITH COPMYIUPOBAHBI B CIEAYIOLIEM BUJE:

JOJDKHO OBITH 00eCIeueHO CHATHE Ha IMEPBOM 3Tare BHICOKUX THPOCTATUYECKUX HAIOPOB 10 Pa3MepoB,
MCKJTIOYAIONINX BO3MOXHOCTh BHE3AIHBIX MPOPHIBOB HAMOPHBIX MOJ3EMHBIX BOJ MPHU MOAXOE OTKPBITHIX
TOPHBIX pabOT K KPOBJIEC TOAMEP3JIOTHON BOJJOHOCHOW TOJIIIIH;

OTIepeKarollee CHUKEHHE YPOBHS IMOA3EMHBIX BOJI HUXKE TOPHU30HTA TOPHBIX padOT, UCKIIOYAroIlee
¢bubTpanuio BoIbl yepe3 OopTa Kapbepa.



YI0BIETBOPEHUE ATHM TPEOOBAHUSM MOXKET OBITh JOCTHTHYTO C TIOMOIIBIO KOJBIIEBOW CHCTEMBI
BOJIOTIOHM3UTENBHBIX CKBOKUH TiyomHoM 480 - 500 M, 060pynIyeMbIX COOTBETCTBYIOIIMMH IMOTPYKHBIMH
Hacocamu (dept. 24).

Jliig co3anust ¥ SKCILTyaTalliy TaKOM CUCTEMBI B YCIIOBUSAX MOLTHOW TOJIIIM BEYHOU MEP3JI0ThI, BICOKON
MUHEpAJIM3alMd ¥ Ta30HOCHOCTH TMOJA3EMHBIX BOJ HEOOXOAMMO TMPEXKAEC BCEro MNpopaboTaTh
COOTBETCTBYIOIIYIO TEXHOJIOTHIO YCTPOWCTBA BOJOMOHU3UTEIbHBIX CKBAKUH U OMPEIEIUTh HEOOXOIUMBbIE
CpeAcTBa M MEpPONPUATHs, OOECIEeYMBAIOIINE BO3MOKHOCTh HMX OCYIIECTBICHHS M O€30MacHOCTh IpH
CTPOMUTENBCTBE U SKCIUTyaTallud CUCTEMbI 3alUTHI.

Hameuaem cnenyromue pemeHusl.

Bypenue ckBakuH cielyeT BBIIOJIHATH C TOMOIIbIO arperatoB TypounHoro 6ypenust tTuna PTh, kotopbie
JOJDKHBI TOAOUpaThCcs (Tak ke, KaK M JI0JI0Ta) COOTBETCTBEHHO TPEeOyeMbIM JHaMeTpaM CKBXKUH U
Kperoctu mopon (cM. pasn. 9), u OypoBoit ycraHoBku bY-75BPD.B kadecTtBe mopomopaspymiaroniero
MHCTPYMEHTA MPH OypEeHUH B 30HE PACIPOCTPAHEHUSI MHOTOJIETHEMEP3JIBIX MOPOJ A0 KPOBIH BOJIOHOCHOTO
ropu3oHTa MOXeT ObITh mpuMmeHeH arperatT PTB-760 ¢ momoramu 41]1-394C. IlpuBoa TypO0oOypoB Tuma
PTB ocymectBasercss or tpex HacocoB BPH-1. Ilpu OypeHuun BOIONOHM3UTENBHBIX CKBaKMH B 30HE
BOJIOHOCHOT'O TOopu30HTa cieayeT npuMeHsaTs arperat PTh-590 ¢ gonoramu B-269C ¢ mpuBogoMm OT ABYX
HacocoB bPH-1.

B kauecTBe MPOMBIBOUHOMN >KUIAKOCTH MOKET OBITH HCIOIB30BaH PacTBOp, 0Opa3yeMblili B Mpoliecce
Oypenusi kKapOOHATHBIX TOPOA. BcenexcTBue Toro, 4to Temmeparypa pazdypHBaeMbIX MOPOJ COCTABISIET B
cpennem -2 °C, Bo u30ekaHUE 3aMep3aHUsi MPOMBIBOYHOW XKUIKOCTH K Heil mobasnsooT 4 % mo macce
MOBAapeHHOH conun. J{7s crabunms3anuy pacTBOpa M MpeIoTBpaIleHIs] OOpYIICHNS CTEHOK CKBaXKHH B CBSI3U C
HU3KOW BOJOYCTOWYMBOCTBIO MEP3JBIX MOPOJ B MPOMBIBOUHYIO KUAKOCTb cleayeT Ao00aBmsiath 3 %
BBICOKOBSI3KO# KapOokcumeTrienroso3sl (KMII-600).

IleMeHTHpOBaHUE OCTAIONIMXCS Ha MEPUOJ IKCIUTyaTalluu 00CaTHBIX KOJOHH CIEAYyeT MPOU3BOAUTH 10
YCThsl C IIENBIO TIOJIHOW 3aMEHBI B 3aTPyOHOM M MEXTPYOHOM MPOCTPAHCTBE MPOMBIBOYHOW YKUIKOCTH
[IEMEHTHBIM KaMHEM. OJTa 3aMeHa HeoOXoAuMa Ui MPeAyNpeKIeHUs CMATUS 00CaaHOW KOJOHHBI
3aMep3arolei JKUAKOCTHIO B IIEPHO BOCCTaHOBIICHHSI MEP3JIOTHI ITOCIIE PACTEIIIICHUSI CTEHOK CKBA)KHUHBI.
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Yepr. 24. Cucrema Bogononu:kenusi. [lnan

1 - BOJONIOHM3HTENBHASL CKBAKHHA, 000pyayeMasi MOrpy>KHbBIM HAaCOCOM; 2 - TpyOOIPOBOI, MOJIAIONINH pacTBop; 3 -
TpyOOIIPOBOA, OTBOASIIMHI 1LTaM; 4 - TpyOOIIPOBO] 0TBOJIA BOABI OT BOAOIIOHU3UTEIBHBIX CKBaXKHH; 5 - TpyOOIIpOBO
MPOMBIILIJICHHOT'0 BOAOCHAOXKEHUsI; 6 - HAIOPHBIN TPYOONIPOBO/] OT CTAHIIMH MEPEKAYKHU IO HAKOIUTEIS; / - TPYIIOBasi HACOCHAsI
cTaHIus; 8 - HAKOMHUTENb; 9 - cTaHuus nepekadky; 10 - KOHEUHBIH KOHTYP Kapbhepa Mo MOBEPXHOCTH

JlJis 1IeMEeHTallMOHHBIX Pa0OoT CleyeT MpeaycMaTpuBaTh PacTBOp C J00aBKaMU XJIOPUAOB HATPUS U
KaJIbIUs, KOTOpble OOecreYnBarOT o0O0pa3oBaHWE IIEMEHTHOTO KaMHS HOPMaJIbHOTO KadecTBa IIPH
Temmeparypax ot -2 1o -5 °C. CocraB pacTBOpa JOMIKEH YTOUHATHCS B Mpoliecce paboT MyTeM MOCTAaHOBKU
COOTBETCTBYIOIIIMX KOHTPOJIBHBIX OIIBITOB. HGMCHT Il aHalin3a JOJIDKECH OBITH B3ST W3 TOH XK€ mapTuu,
KOTOpO# OyAeT MpOM3BOAMTHCS IIEMEHTHpOBaHHE. TeMiieparypa MpU OMBITE JIOJDKHA COOTBETCTBOBATH
HanOoJiee HU3KOW TeMmIeparype, Mpu KOTOpOoW OyIeT MPOUCXOJUTHh CXBaThIBaHWE IEMEHTa 3a KOJOHHOM.
Jlis ynydiieHuss TEMIEepaTypHOTO PeKMMa B CKBAXKHHE CIIEyeT HarpeBaTh MPOMBIBOYHYIO KHJIKOCTh JI0
temmepatypbl oT 20 mo 30 °C u OCYIIECTBIATH MOJOTPEB €I 3aTPyOHOTO MPOCTPAHCTBA B TEPHOJ
CXBaTbIBaHUA U TBECPACHUSA HCMCHTHOI'O pacTBOpaA.

Ha deprt. 33 moka3zaHa BOJOIOHHM3HWTEIbHAS CHCTEMa B IMEPHOJ YCTPOWCTBA C HCIIOJNB30BAHHUEM JBYX
IPYIIOBBIX HACOCHBIX CTAHIIUI M PACTBOPHBIX Y3JIOB, MPUYEM KaXKAas U3 HACOCHBIX CTAHIUI 0OecreunBaeT
OJTHOBPEMEHHYIO paboTy IBYX OYpOBBIX YCTaHOBOK. TakuM 00pa3oM, CHCTEMa 3alluThl MPEIyCMaTpUBACT



INPUMEHEHHE CIEAYIOUIMX Y3JI0B: OypoBOil ycTaHOBKM 0e3 010Kka OypOBBIX HACOCOB; TPYNIIOBOI HACOCHOM
CTaHIIMK; PACTBOPHOTO y3Ja.

B mepuon skcrlyaTanMuM OTKauMBaeMble M3 CKBOXMH BOABI IPEAyCMAaTPUBAEM I0/aBaTh IO
TpyOOINpoBOJaM K HACOCHOW CTAHIIMM NEPEeKauKH, C MOMOIIBI0 KOTOPOH OHU MOJAIOTCS MO HAIOPHBIM
TpyOonpoBogamM B HakonuTenb. llepenq cOpocoM OTKayMBaeMbIX BOJ B HAKOMWTENb JOJDKHA OBITH
MPelyCMOTPEHA UX OYHCTKA OT BPEIHBIX MpUMECEH.

B npoekTte ciemayeT mpemrycMOTpeTh Mo BCe BPEeMEHHBIE COOPYKEHHUs (IJIOMIAIKA OYpOBBIX YCTaHOBOK,
IPYNIOBBIE HACOCHBIE U JP.) IBYXMETPOBYIO IOJICBHINKY, KOTOpask MOXET OBbITh BBIMOJIHEHA U3 CKaJIbHBIX
MOpPOJ BCKPBHILHK C MIEOCHOYHBIM TOKpBITHEM. lloCTOsSIHHBIE 370aHHMS W COOpYXKEHHS (TIOMEIICHHS
TpaHCOPMATOPHBIX MOJACTAHIMI, HACOCHAsl CTAaHIUS IEpPEKayKu) LenecooOpa3HO MPOEKTUPOBATh Ha
CBafHBIX OCHOBAHUSAX C MPOyBAEMBIM MOIIOIBEM.

Taxke HEOOXOAMMO NPEIyCMOTPETh OCYLIECTBICHHUE psAa MEpPONpUATUN, HaNpaBlICHHBIX Ha
obecriedeHre 0€30MacHbBIX YCIOBUH MpH ra3onposisieHusx. K Hanbosiee onacHbIM MECTaM, I7ie BO3ZMOKHBI
CKOIUICHHUS TOKCUYHBIX U B3PHIBOOMACHBIX Ta30B B MEPUOJ OYpEHHS CKBaXXUH, OTHOCATCS YKPBITUS OYPOBBIX
YCTaHOBOK W TPUBBIIICYHBIX COOPYKEHHH, YKPBITHA LUPKYIALUOHHOM CHUCTEMBI, 3JIaHUS TPYIIOBBIX
HACOCHBIX cTaHUUU. Bo Bcex 3TUX MOMEHICHMSIX TOJKHA ObITh YCTaHOBJIEHA KOHTPOJIbHO-HU3MEPUTEIbHAS
ammaparypa ¢ CHCTEMAaTHYEeCKHM 3aMepOM COJEp)KaHUS CepoBOJOpoJa M MeTaHa. Ha ycTbe CKBaKMH
CllelyeT mpelycMaTpuBaTh CUCTEMY MPUHYIUTEIbHON BEHTUIISIIINH.

B npoexTe He0OX0AMMO UCXOAUTh U3 CIIEAYIOIIErO:

KOHIIEHTpallUs ra30B B aTMoc(hepe MOMENeHUH U MEeCT, MPUJIETAIONINX K YCThIO CKB&KUH, HE JTOJKHA
MPeBBIIIATh MO cepoBogopoxy 10 Mr/M°, 110 metany oT 0,5 mo 2 % B 3aBucumoctu ot Buaa pador. [Ipu
OO0JIBIINX KOHIIEHTPALMIX T'a30B paObOThI JOJKHBI OBITH OCTAHOBIICHBI, & JIFOJM BBHIBEJCHBI U3 ATHX 30H;

OTBOJI TMPOMBIBOYHOM JKUAKOCTH M OTKAYMBAEMOW W3 CKBAXXHH BOJBI JOJDKEH OCYIIECTBISTHCS B
3aKpBITHIX JIOTKaX (>keno0ax) uin Tpyoax;

npu moabeMe OypOBOTO HMHCTPYMEHTA JOJDKEH OCYHIECTBISTHCA JIOJNMB pPAacTBOpAa B CKBAXHHY 0e3
CHIDKEHHUS €r0 YPOBHS;

BeZIcHHEe paboT C MPUMEHEHHEM OTKPBITOTO OTHS, JIEKTPOCBAPKH T'a30CBAPKH M MAHKH, PEMOHTHBIX U
MOHTQ)XHBIX Pa0oT, CBSI3aHHBIX C HAarpeBaHUEM JieTasiell 000pYIOBaHUS M KOMMYHUKALUN OTKPBITBIM OTHEM
U T.JI., pa3penaercs BBIMOIHATh MpH coaepxannn Metana menee 0,5 %. B coctaBe mpoekTa TOMKHBI OBITh
OIpeJIesIeHbl TaK)Ke€ MEPONPUATHUS IO 3allUTe OT MOXKApOB M OKa3aHHWIO MEepBOil J0BpaueOHOM momMouu B
ClTydae OTPaBJICHHUS CEPOBOJOPOIOM.

OCHOBHOE MEXaHO-TEXHOJOIMYecKoe O00OpyJOBaHME U 3alopHas apMmarypa HAaCOCHOM CTaHLUHU
MEepeKaYKul JOJDKHBI OBITh TPUHATHI B XMMHYECKH CTOMKOM HCIOJIHEHHH, a DJIEKTPOOOOPYHIOBaHHE - BO
B3pBIBO3AIIMIIICHHOM HCIOJHEHWH. B moMelleHnn MalIMHHOrO 3aja  KOHTPOJbHO-U3MEPUTENIbHAS
anmaparypa (KHMA) nomkHa ObITh CO CBETOBOM M 3BYKOBOW CHTHAJIU3AIUMEHN MPU MPEBBIMIEHUN COJEPIKAHMS
cepoBoiopoa B arMocepe nomemenus 10 mr/mC, Kpome pabouei, cienyer npeaycMOTpeTh aBapUiHYIO
CUTHAJIM3AIIUI0 BEHTWISIIIAK MAITUHHOTO 3aJ1a, 00eCIeunBaIONIyIo 8-KpaTHbBI 0OMEH BO3/IyXa B 4ac.

Jlpyrue TeXHUYeCKHe PeleHHsl IO CUCTEME 3aIUThl MECTOPOKICHUS OT MOJI3EMHBIX BOJ MPUHUMAIOTCS
OOBIYHBIMH JIJIS1 CTPOUTEIHCTBA MTPOMBIIIUICHHBIX 00BEKTOB B parionax Kpaitnero Cesepa.

Cucremsl 3alIMThI MOA3€MHBIX PYIHUKOB

2.16. IIpu MPOEKTUPOBAHUU CHCTEM 3aIUTHI MOJ3EMHBIX PYTHHUKOB HEOOXOANMO O0ECTeUUTh OXpaHy
PYIHHMKOB OT MOBEPXHOCTHBIX BOJHBIX OOBEKTOB M BOJHBIX OOBEKTOB OT BPEIHOTO BIMSHUS IMOJ3EMHBIX
pa3paboToK.

Pemenne »THMx 3amay mpuoOpeTaeT 0coOyr0 aKTyalbHOCTb, KOI/Ia IPOUCXOAWUT AaKTUBHAs CBS3b
MOBEPXHOCTHBIX BOJHBIX OOBEKTOB C ITOI36MHBIMU BOJIAMH.

Ipumep 12. MecropoxkaeHne OOKCUTOB pacloJIOKEHO Ha CKJIOHE TOpHOro XpedTa; OTMETKH
nmoBepxHOCTH KoseOmroTes ot 150 mo 195 m.

ITo moBepXHOCTH MPOTEKAET PsiJ] pEUeK.

Kmumar paiioHa pe3ko KOHTHHEHTAJIBHBIH C CypOBOHM 3aTshkHOM 3uMoil (10 -52 °C) W KOpOTKHM
JOXITUBBIM JIETOM; TOJI0BBIE OcaakH - 480 mMm.

Pynnas nnacroobpa3Has 3aieXp IPOCTUPAETCS B MEPUANOHATIBHOM HAIPABICHUU 110 JUIMHE 25 KM, MU
cCpeAHel ToNIIMHE pyOHBIX Ten 6-7 M. OHa 3ajeraer B TOJINE HM3BECTHIKOB, C 3amaja M BOCTOKA
KOHTAKTUPYIOUIHMX C Typduramu, nuopuramu, necuanukamu. [luprHa monocsl U3BECTHAKOB OT 2-3 KM Ha
tore, 10 10-15 kM Ha ceBepe.



W3BecTHSKYU B pa3IMYHON Mepe 3aKapCTOBaHBI U TPEIIMHOBATHI, TOTJIOMIAIOT TTOYTH BCE BBIMAJAONINE HA
TEPPUTOPHIO aTMOC(HEPHBIC OCAIKH (32 UCKITFOUCHHEM HEKOTOPOH YacTH - UCHAPSIONICHCS) U 3HAYUTEIBHYIO
9acTh PEYHOTO CTOKA, BpeMeHaMmu pocturaiomtyio 25 - 30 teic. M°/a. HekoTopoe MHTaHHE H3BECTHSKH
MoJTy4aroT (TIPU OTKAYKE U3 HUX) M U3 HEKAPCTYIOIIUXCS TOPO/I.

MecTopoXaeHHE YKCILTyaTupyeTcs. BepxHue ropu30HTHl MECTOPOXKACHUS Pa3padaThIBAINCh OTKPBITHIM
CIIOCOOOM M MEJIKUMU IaxTaMH, 3aTeM ObLIM NMPUMEHEHBI HAKJIOHHBIE CTBOJIBI J0 riayouHbl 250 - 300 m.
Bonee rmybokue ropu30HTHI BCKPBHIBAUCH BEPTUKAIBHBIMUA CTBOJAMH. Pa3paboTka Belach B OCHOBHOM C
oOpymennem kpomiau. Ha rioyounax cBeime 300 M 49acTUYHO TPUMEHSJIACh pa3pabOTKa C 3aKJIaJIKOM
BBIPa0OTAHHOTO MPOCTPAHCTBA. B KadecTBe 3alUThl MPUMEHSIIOCH BOJOIIOHMKCHHUE C TIOMOIIBI0 OCHOBHBIX
TOPHBIX BBIPAOOTOK, CAMOU3JIMBAIOIINXCS CKBAXKHH, 3a0ypUBaeMbIX M3 HUX B Pa3JIMYHBIX HAIIPABICHHUIX B
3aBHCHMOCTH OT THJIPOT€OJIOTHYEeCKOi 0OCTAaHOBKH, M B IMOCJIETHEE BPEMS C TIOMOIIHIO BOJIONMOHU3UTEILHBIX
CKB)XHH, 3a0ypHBAaeMbIX C IMOBEPXHOCTH H OOOpPYIYyEeMBIX CKBOXHHHBIMH HACOCAMH. 3HAYUTEIHHBIN
3¢ (}eKT; B 4aCTH yMEHBIIECHUS MIPUTOKA BOJABI B BBEIPAOOTKHU TMOJYUYEH HA OJJHOM YYaCTKE IMOCIE HU30JSIUU
(6eroHOM) pyciia peuyKH, MPOTEKAIOIIEH Ha ITOM Y4acTKe.

Tem He MeHee TpH Pa3BUTHUU TOPHBIX Pa0OT MPUTOKK BO3POCTH 0 3HAYUTEIBHBIX Pa3MEpOB (CBHIIIEC
10000 m°/4).

B cBsa3u ¢ HEOOXOIUMOCTBIO pa3pabOTKH TITYOKe 3aJIeTaloIIUX PYAHBIX TEJ, OCHOBBIBASCh HA OIBITE
NPEIBIAYIINX JIET, TpeOyeTcs onpeaeanTb 3P(GEKTUBHBIC CIIOCOOBI 3alIUTHI TOPHBIX BBIPAOOTOK (BKIIFOYAs U
[IAXTHBIE CTBOJIBI) 1sl TiryOuH cBbire 500 M.

I'my6Gokue ropu30HTHI BCKPBIBAKOTCS C MOMOIIBIO BEPTUKAIBHBIX CTBOJIOB; pa3paboTKa py/ibl Ha NIyOUHE
cebie 400 M TPOU3BOIUTCS € 3aKJIaIKON BRIPAOOTAHHOTO IMPOCTPAHCTBA.

[epen 3ammTON CTABATCS CIACIYIOIIUE 3a/1aUH:

obecrneunTh OE30MacHbIE YCIOBUS MTPOXOIKHA TOPHO-KAMMUTATBHBIX U MTOJATOTOBUTEIIBHBIX BEIPA0OTOK;

MOJTHOCTBIO MPEIOTBPATHTD WM CBECTH JI0 MUHUMYMa IOCTYIUICHUE BOJIBI B TOOBIYHBIC 3200H.

JJis petieHust TOCTaBICHHBIX 3a/1a4 MPEyCMaTPUBACM

NpUHUMAs BO BHUMAaHHUE, YTO B Jie)KadyeM OOKY M3BECTHSKOB (Ha 3amajie) 3aJieraloT clabompOHHUIIAEMbIC
MTOPOJIBI, BCE CTBOJIBI CIIEAYET pacrojiarath ¢ 3TOH 3amaJHON CTOPOHBI MECTOPOXKACHHUS, B CIIy4ae BCTPEUH
MpH TPOXOJKE CTBOJIOB TPEHIMHOBATHIX TOPOJ C TOBBIIMIEHHON MPOHUIIAEMOCTHIO, IleJIecoo0pa3Ho
MIPUMECHCHHE [IEMEHTAIIHHN

YUUTBIBAsI, YTO MOTJIOUIEHHE U3BECTHIKAMHU PEYHOTO CTOKA B 3HAYMTENLHOW Mepe OIMpeeNsieT BHICOKUE
MIPUTOKH BOJIBI B BRIPAOOTKH, TICPBOCTETICHHON 33a7jaueil SIBIIIETCSI OTBOJ] PEK C TEPPUTOPHUUA MECTOPOKICHHH
WIM TUIPOU3ONSINU PEYHBIX pycen. [lockoiabKy OTBOJ peK MpaKTHUECKU HEBO3MOXKEH H3-3a XapakTepa
penbeda 3eMHOW TIOBEPXHOCTH, WPEIyCMATPUBAEM THAPOHM3OJSIUIO pycel TyTeM YCTPOHCTBa
KEIe300€TOHHBIX KaHAIOB B COYETAHMM C BOJOXPAHWJIMIIAMH, COOPYXKAaEMBIMU TMeped BXOJIOM pPEK B
KapCTOBYIO 00J1aCTh M MPeIHA3HAYCHHBIMU JIUIsl PETYJIHPOBAHUS PacXojia PEUHOro CToKa (uept. 25).
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Yepr. 25. Cucrema 3alIUTHI 013eMHBIX BHIPAGOTOK PyAHUKA

1- 3aKapCTOBAHHBIC U3BECTHAKHU; 2- BOJOYHNOPHBIC NTUOPUTHI, Ty(i)(i)I/ITI)I, IICCUaAHUKU,; 3 - TEKTOHHYECKHUE HapyHmIeHUs; 4- mraxTa,

5- KaHaJIn3anus peK | oyepeau; 6 - KaHaJin3anus peK | o4depeau, 7 - rpynIoBbIC YCTAHOBKH BOJAOTIOHU3UTCIIbHBIX CKBAXKUH |

ouepenu, 8 - I'pynmoBbI€ YCTAHOBKH BOJOIIOHU3UTECIbHBIX CKBAKUH ] oyepean

C uenpio cokpamieHuss HHOQWIBTpAMU aTMOChEpHBIX OCAIKOB OCYIIECTBISIETCS JIMKBUAALUS Ha
MOBEPXHOCTH KapCTOBBIX BOPOHOK, a Ha y4acTkax (pOpMHUpOBaHMS BPEMEHHBIX BOJOTOKOB (CYXOJOJIOB) -

CTPOUTECIIECTBO ’KeJIe300€TOHHBIX KaHaJIOB.

B cBsA3M co 3HAUMTENNHHOM miom@aabo pacupoCTpaHCHUA HU3BCCTHAKOB W Pa3BUTUCM I[CHpCCCHOHHOﬁ



BOPOHKH Ha JECATKH KUJIOMETPOB MPUTOKU BOJBI B IIAXTHI Ja)K€ MOCIJIC BBIMOJHECHUS TUIPOTEXHUYECKUX
paboT 1Mo M3OJSLUKU PEYHBIX PYCENT U BPEMEHHBIX BOJOTOKOB OCTaHYTCSI BeCbMa 3HauUTENbHBIMU. [loaTOMY
JUIS  TiepexBaTra IOTOKAa TMOA3EMHBIX BOA, (opmupyromerocs 3a TpeaeiaMd  MeCTOPOXKICHUH,
MIpelyCMaTPUBACTCSl COOPY>KEHUE I'PYMIIOBBIX CUCTEM BOJOMOHM3UTENBHBIX CKBAXHH, 3aKJIaJbIBAEMbIX Ha
(manrax SKCITyaTHpyeMoO 4acTu OacceiiHa. DTH CHUCTEMBI COCTOST M3 BOJONOHU3UTEIBHBIX CKBa)KUH
rryouHou 10 650 M, o6opyayeMbIx morpyxHbIMH Hacocamu Tura 1B 16-375-17X, D1B 14-210-300X u
OB 14-120-540. [lns yBenu4yeHWsS 3axXxBaTHOW CIOCOOHOCTH W3 OCHOBHBIX CTBOJIOB HEKOTOPBIX
BOJIOTIOHM3UTENBHBIX CKBAXHUH I1€J1eCO00pa3Ho OypUTh 1O 2 - 5 HAKJIIOHHBIX CKBaKUH aiuHO#M oT 50 mo 200
M. 3aJ0KEHUIO BOJONOHU3UTENIBHBIX CKBAXHH JOJDKHO NPEAIIECTBOBATh KOHTPOJIBHO-PA3BEJOYHOE
OypeHue u Teo(U3MUECKHUE HCCICNOBAaHUS C IENbI0 BBISBICHHUS PACIONIOKEHHUS 30H IOBBIIICHHOM
BOJIOOOMIIFHOCTH B IIJIaHE U pa3pese.

Jliia ocyiieHus riIyOOKHX FOPU30HTOB BO3MOXKHA 3aMEHA OCYLIECTBIIIEMBIX C MOBEPXHOCTU TI'PYIMIOBBIX
BOJIOTIOHU3UTEIBHBIX CUCTEM Ha I0)KHOM, CEBEPHOM H CEBEPO-BOCTOUHOM (hraHrax GacceifHa Ha MOJ3eMHbBIC
JpEeHaXKHbIE CUCTEMBI, BKIIIOYAIOIINE B ce0s ClIelUaIbHbIE IaXTHBIE CTBOJIBI, TOPU30HTAIBLHBIE BHIPAOOTKH,
CKBO3HBIC (PHIIBTPBI ¥ HAKIIOHHO BOCCTAIOIIME CAMOU3IIMBAIOIINECS CKBAKUHBI.

Kpome mnepedncieHHBIX BHEIIHUX OO0IIe0aCCEHOBBIX 3allUTHBIX COOPY)KCHHH W MEPONPHUSITHH, Ui
KQKJI0T0 MIaXTHOTO IOJISI MPEAyCMaTPpUBaeM BHYTPHIIAXTHBIC YCTPONCTBA M MEPOIIPUSTHS:

CHelHalbHble APEHaXKHbIE IOA3EMHBIE TOPHbIE BBHIPAOOTKH, HAMpPaBICHHBIE B 30HBI IOBBIIICHHON
BOJOOOMIILHOCTH,

CaMOM3ITHBAIOIINECS CKBAXHUHBI, 3a0ypHBaeMbIe U3 OCHOBHBIX U JIPEHAKHBIX BBIPAOOTOK (uepT. 26);

OTIePEKAOINE CKBAKUHBI, TPUMEHSIEMBIC IPU TIPOXOIKE TOPU30HTATBHBIX BRIPAOOTOK.

Jlis  CBOEBPEMEHHOTO MPUHSATHS JIOTMOJTHUTEIBHBIX MEpP U KOPPEKTUPOBKH IPU HEOOXOIUMOCTU
MPOCKTHBIX PEIICHUN, KaK B Mpeleyax MIaXTHBIX IMOJIeH, TaKk U B pailoHe Bcero OacceiiHa, JOJKHBI ObITh
MPEeyCMOTPEHbl HAOMIOAATeIbHBIE CKBAXKUHBI, THUIAPOINOCTHI U JApPYTrUe YCTPOICTBa, HaMe4YaeMble B
COOTBETCTBHH C pa3. d.

Hapsiny ¢ mpumeHeHHeM BOJOMOHWKEHHsS, HE HCKII0Yas 00sf3aTeIbHONW M30JSIUH MOBEPXHOCTHOTO
CTOKa, B TIPOEKTE 3allWThl JIOJDKHBI  OBITh  PACCMOTPEHBI  BAapUAHTBl C  NPUMCHCHHEM
MPOTUBOMMIBTPAIIMOHHBIX 3aBEC, OTPaXJAIOIIUX MIAXTHOE II0JIE WM BBIEMOYHBIE YYacCTKH OT
BOJIOOOMJILHBIX 30H, a TAaK)KE BAPUAHTHI 3aIMIOJIHEHUS KAPCTOBBIX IMOJOCTEH M TaMITOHAXa TPEIUHOBATHIX
MOPO/I TNIMHO-IIEMEHTHO-TIECYaHbIMU, TTTMHO-I[EMEHTHBIMU U IPYTUMH CMECSIMHU U PaCTBOPaAMHU.

2.17. Tlpu riryOOKOM 3aJIeTaHUH TI0JIE3HOTO MCKOMAeMOT'0 ¥ HAJIMYUU HaJl HUM HECKOJIBKUX BOJIOHOCHBIX
CIIOEB, Pa300IIEHHBIX BBIAEPKAHHBIMU CJIOSMHU BOJOYMOPHBIX MOPOJI, HEOOXOIUMO MPEKIE BCETO OICHUTH
CTeTeHb Pa300IEHHOCTH BOJIOHOCHBIX CIIOEB M BO3MOKHBIE U3MEHEHHUS UX THAPABINYECKON B3aUMOCBSI3H B
MEPUOIBI CTPOUTENHCTBA M IKCILTyaTallud MECTOPOKIACHHUS.

Bonbioe 3HaueHne mpu 3TOM pacCMOTPEeHUH OyAyT UMETh CIOCO0 M cHucTeMa pa3paboTKH IMOJIE3HOTO
uckonaemMoro. B uacTHOCTH, TpHHHMMAas TMOA3EMHBIA CMOCOO0 pa3pabOTKM W CUCTEMBI C 3aKJIATKOM
BBIPA0OTAHHOTO IMPOCTPAHCTBA, MOKHO CBECTH K MUHUMYMY HApyIIEHUS B IOKPOBHOW TOJIIIE TOPHBIX
MOpO/, a dTO TO3BOJUT OrPAHUYUTH TPEOOBAHHUA K CHUCTEME 3allUThl B TMEPHOJ AKCIUTyaTalllu
MECTOPOXKJICHHS 00JaCThI0 PACIIPOCTPAHEHHUS JIUIIh T€X BOJOHOCHBIX CIIOEB, KOTOPhIE UMEIOT TIOCTATOYHO
AKTUBHYIO TUPABINYECKYIO CBSI3b C TOJIIEH, COEpIKaIIei MOJIe3HOE UCKOTIaeMOe.

Ipumep 13. Borarteie sxene3Hple pyabl 3aieraroT cpeaw kBapuutoB Ha riryomne 480 - 590 m. Onnm
obpasytor MomHyoo (10 300 M) moiocoobpa3Hyl0 B IUIaHE 3alieKb C BBICTYHNAMM KBAapIMTOB CpeIHEH
mmpuHOH 440 M KIMHOOOPAa3HOTO TOMEPEYHOTO CEYCHWs. Bucsumii m jexkaunii Ooka pyIHOW 3aJeku
Mpe/iCTaBlIeHbl (DMIUTMTOBUAHBIMU cllaHllaMu. Ha mepudepun pa3BUTHI MIATHOTPAHUTHI, CEpble TPAHUTHI,
IPaHOIMOPHUTHI, METa-TICCYAaHUKH.
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Yepr. 26. Pazpes 1-1 (cm. uepr. 25)

1 - 3akapcTOBaHHBIC U3BECTHSKH; 2 - HEKAPCTYIOIINECS BOJOYIIOPHBIE H3BECTHSIKH; 3 - BOJIOYIIOPHBIE JUOPHUTHI, TY(PQHUTH,
MECYAHUKY; 4 - pyAHas 3aJI€XKb; 5 - TCKTOHNYECKHE HapYIICHHS; 6 - CAaMOM3INBAIOIINECS CKBRKUHBI, { - IaXTHBIE CTBOJIBI; 8 -
TOpHBIE BEIPAOOTKHU

Borartsie jxene3Hble pyibl MOIpa3AeIsI0TCs Ha CKallbHbIEe, UMEoIUe MPoYHOoCcTh Ha cxxatue 10 - 60 Mlla,
¥ HECKaJbHBbIE TIMHOMOJO0HBIE pa3HOBUAHOCTH. CKalbHBIE OKOJOPYAHBIE MOPOABI B pa3IMYHON Mepe
TPELIMHOBAThIE ¢ BpeMEHHbIM comnpoTtuBieHueM cxaruto 30 - 200 MIla. Kopa BbIBeTpuBaHMS CKalbHbIX
MOpOJI, TPEJCTABICHHAS TJIUHOMOMOOHBIMH M TJIBIOOBOIIEOCHOUYHBIMU PAa3HOBHIHOCTSMH pa3BUTa Ha
riny6uny 30 - 100 M oT kpoBiIM MaccuBa.

Ha pa3MbITOif MOBEpXHOCTH AMCIONMPOBAHHBIX M CHIBHO BBIBETPEINBIX MOPOJ CKaJbHOTO PYIOHOCHOTO
MaccuBa 3ajeraet toima (10 550 M) ocaouHbIX 00pa30BaHUM, CI0KEHHAs YePEYIOIUMHCS BOJOHOCHBIMU
(B paznu4uHO Mepe BOJOOOUIIBHBIMI) U BOAOYIIOPHBIMHU CIOSIMU. BOTOHOCHBIM SIBIISIETCSI M HEOHOPOIHBIH
PYAOHOCHBIN CKaJIbHBI MACCHUB.

CnaHnpl U KBapUUTHl XapaKTEpU3YIOTCS ci1aboil BOJOOOMIBHOCTHIO, KOAPGULIMEHT (UIbTpAllMM UX B
cpenHem coctanisier coorBercTBeHHO 0,014 1 0,003 m/cyT.

OubTpallMOHHBIE CBOMCTBA OOraThIX KEJE3HBIX PYA XapaKTepU3yroTcs KoddduiumeHtom (puibrpanuu
0,04 - 0,18 m/cyt; BomooTnauei - pg = 0,03 - 0,15; Hanop Haj KpoBieil pyJOHOCHOTO MAacCHBA COCTABIISIET B
cpenaeM 460 M; mozoIIBa BOJOHOCHBIX MOpoja Ha Tiayowne, mpepbimatonieir 1000 M (oT moBepxHOCTH
3eMJIN), TIPH pa3BelKe HE TOCTUTHYTA.

HenocpencTBeHHO Ha KpOBJIE CKAJBHOTO PYIOHOCHOTO MAacCHBa 3aJIETalOT W3BECTHSKU. CpemHss
TOJIIIMHA CJIOS M3BECTHIKOB S50 M: B HaJAPYyJHOH YacT - 35 M, a B CTOPOHY K JIe)KauyeMy U BUCSUEMY OOKam
yBenmuumuBaercss g0 80 M (rmaBHBIM 00pa3oM 3a CUET TOHM)KEHHS OTMETOK IOJOIIBBI  CJIOS).
BomooOMIbHOCTE M MPOHUIIAEMOCTh  CJIOSI M3BECTHSAKOB HEOJHOPOJHA W 3aBUCUT OT CTENEHHU
TPEIIMHOBATOCTH, 3aKAPCTOBAHHOCTH W HAJM4YWs TIMHHUCTBIX MPOCIONKOB; 3HadeHHs Kodddunmenra
¢unpTpanmu cnos uaMensirorest ot 0,002 mo 7,05 m/cyr. B BepTHKanbHOM paspese Oosee MpOHHIIAEMbIE
Pa3sHOBHIHOCTH TPHUYPOYEHBI K BEpXHEW W CpeAHEW YacTsAM CIIOs; BHH3Y OHH MOHOJHTHEE M COJEpIKaT
Oosbliee KOJIMYECTBO CIAHIIEBATHIX IJIMH U MIO3TOMY MEHee POHMLIaeMbl. B miane Hanbosiee mpoHuIiaeMble
Pa3sHOBUJHOCTH M3BECTHAKOB IPUYPOYEHbl K HAAPYyJHOW 4YacTH CJIO0d M K YYacTKy BJAOJIb pycia
NpOTEeKaloIell Ha TOBEPXHOCTH pEKU. YCTAHOBJICHA AaKTHUBHAs B3aWMOCBS3b BOJ H3BECTHSKOB U
pyAOHOCHOro MmaccuBa. [IpakThyecKku CJIOW M3BECTHAKOB M PYAOHOCHBIM CKaJIbHBI MacCUB MOTYT
paccMaTpuBaThCSl KaK €IWHBIA KOMIUIEKC, XOTS M HEOJHOPOIHBIM MO MPOHMLIAEMOCTH;, Ha uepT. 27



MOKa3aHO, KaK MOKET OBbITh OXapaKTepHU30BaHA HAa TEPPUTOPHH PACIPOCTPAHCHHS PYIbI BOJOOOUIBHOCTH
ATOr0 KOMITJIEKCA pa3MepoM BoaomnpoBoaumoctu Kh, m“/cyT.
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Yepr. 27. F'uaporeosornyeckasi KapTa MeCTOPOKIEHUsI ¢ HA0I01ATeTbHBIMH CKBAKMHAMH ONBITHO-
NMPOU3BOJACTBEHHOI0 BOONIOHUKEHHU S

1 - ropHbIe BEIPaOOTKH; 2 - KOHTYP PYJHOTO Teja; 3 - PaHUIbl Pa3INYHON BOIONIPOBOAMMOCTH; 4 - I'pPaHMIIA 30HBI PACIIOJIOKEHUS
BOJIOTIOHM3HUTEIILHBIX CKBaYKHH; 5 - TEKTOHUYECKHH pa3iioM; 6 - IaxTHBIE CTBOJIBL; 7 - HAaOII0JaTebHbIE CKBRXKUHBI B BEPXHEH
ToJe; 8 - HabroJaTeNIbHbIE CKBRKMHBI B BOJIOHOCHBIX CJIOSIX HAJl M3BECTHsAKaMHM; 9 - HaOmoaTesbHble CKBa)KUHEI B
n3BectHsKax; 10 - HabmogaTebHbIe CKBa)KUHBI B PYJOHOCHOH TOJIIIE

Hanx m3BecTHsSIKaMu 3ajeraroT CJIOW TJIMH C TPOCIOWKaMHU M JIMH3aMH TIECKOB U CIIOM MEJIKUX ITECKOB C
MPOCIIOMKaMHU TJIHH, cocTaBistonye B oommeM 60 - 80-meTpoByto ToIILy, BOJIBI KOTOPOW CBSI3aHBI C BOJAMHU
M3BECTHIKOB M pyoHOCHOTO MaccuBa. Koaddumment pumptpanuu meckos 0,3 - 2,2 M/cyT. CBS3b BOJ 3THX
CJIOEB C BOJIaMHU M3BECTHSAKOB U PYJOHOCHOI'O MAacCHBa B OOILEM 3aMeJICHHAas U HEOJAHOPOJAHAs: TaM, TJe
MIECKH 3aJIETa0T HETTOCPEJICTBEHHO HA M3BECTHSKAX, THPABIMUYECKas CBSI3b HECKOJIBKO 00Jiee aKTHBHAS, a C
BOJIaMH T1€CKOB, 3aJIETAIOLIMMH CPEIH IJIMH U B BEPXHUX CJIOSIX, - BEChMa 3aMeJIeHHas..

Bermie 3aneraer uMeroniuii pernoHanpHoe pactpocTpaHerne 30-MeTpOBBIH CIIOH TUIOTHBIX, TPAKTUIECKH
BOJIOYHOPHBIX TJIMH. DTOT IUIACT IO CYLIECTBY OTJAESET BCE BBIMIENEKAIIUE BOJAOHOCHBIE MOPOABI OT
HIDKEJICKAIINX, THIPABIMYECKH CBA3aHHBIX C PYJIOHOCHOHN 30HOMU, M SBJISIETCS pa3aeistonmm ciioeM. 350 -
400-meTpoBasi TOJIIA HAJ Pa3ZCSIONMM CIOEM MpPEACTaBlICHA: MeCYaHUKaMH C MPOociosiMu reckoB (K =
0,024 - 0,4 m/cyr); pasnozepuuctbivu meckamu (K = 0,14 - 2,6 m/cyr); menomeprensmu (K 1o 15,6 m/cyT) ¢
MPOCIIOSIMA HEBOJIOHOCHBIX BOJOYIMOPHBIX Pa3HOBUIHOCTEH; MECKaMH C JHMH3aMH TJIMH M IE€CYaHUKOB;
MECYaHO-TIMHUCTHIMU TIOPOJAAMHU M TIOKPOBHBIMHU CYTIIHHKAMH.



[Tpu rpynmoBBIX OTKAUKaxX U3 U3BECTHSIKOB M PYJOHOCHOW 30HBI M MOHMKEHUU YPOBHS BOJIBI B HUX OoJiee
yeMm Ha 100 M, ypoBHU BOJIbI B CJIOSIX TOPHBIX MOPOA HAJl pa3EsSIONINM CJIOEM HE pearupoBaIH.

Takum oOpa3om, B pallOHE MECTOPOXKICHHS MOXKHO BBIICTUTH JIBE OTICIbHBbIC, HE B3aMMOCBSI3aHHBIC
BOJIOHOCHBIE TOJIIN: BEPXHIOIO - HaJ| pa3JIEISIFOIIMM CI0EM TJIMH ¥ HUXKHIOKO - TIOJT HUMH.

Borateie »enesHble pyAbl PEUIEHO JOOBIBaTh MOJI3EMHBIM CIIOCOOOM, 4YTO, COOCTBEHHO, B JAaHHBIX
YCIIOBUSIX SIBJIsIETCS Oe3aibTepHATUBHBIM PEILICHUEM.

Crenyer OTMETUTB, YTO HAJIMYUE PA3JACISIOIIEr0 BOAOYIOPHOTO CJOs, pa3o0IIAIoNIero BOJOHOCHBIE
CIIOM TOPHBIX TOPOJI, SIBJISETCS HECKOJIBKO OOJerdaromuM OOCTOSITeNbCTBOM ISl MOA3EMHON Pa3pabdOTKU
00raThIX KENe3HBIX Py, HO M IPU STOM OCBOCHHE TAKOTO MECTOPOXICHHUS COINPSDKEHO C OIPOMHBIMH
TPYJHOCTSAMHU, IPUYUHAMH KOTOPBIX SBIISIOTCSA:

BBICOKME Hamopbl MOA3eMHBIX BoJ: 10 50 arm Haj kpomied pyasl m 60 atM Hajg caMbiM BepXHHUM
JNOOBIYHBIM TOPU30HTOM;

3ajieraHre Ha KPOBJIE PYy/bl BOJOOOUIBHOTO CIIOS U3BECTHIKOB, BOJBI KOTOPOT'O UMEIOT aKTUBHYIO CBSI3b
C BOJIaMU PYJIOHOCHOH TOJIIM U MEHEE aKTUBHYIO CBS3b C BOJAMH MECUaHO-TIIMHHUCTHIX MTOPOJI, 3aJIeTalouX
HENOCPEACTBEHHO Ha U3BECTHSIKAX;

COJIEp>KaHUE B TOJILE U3BECTHSAKOB MNIMHUCTHIX MPOCIOIKOB, 3aTPYIHAIOMINX OCYILIEHUE 3TOTO CIIOS;

HEYCTOMYMBBIN XapaKTep MYYHHCTBIX Pa3HOBHJHOCTEN pPyJibl, MOTYILUX IPH HEAOCTATOYHOM OCYIIEHUU
MIPOSBIISATH CBOMCTBA IJIBIBYHOB U cocTaBisomux 6omnee 50 % Bcex 3amacoB 6oraTsiX py/i;

HEOOXOMMOCTh TMPOXOAKH TMOYTH TOJOBHHBI TOPHO-KAMUTAIBHBIX BBIPAOOTOK B TOPOJAaxX C Majou
npouHocThio Re <10 Mlla;

BOJIOHOCHOCTb BEPXHEH, XOTS M OTAEJICHHON TOJIIN MaJOYyCTOWYUBBIX ITOPOJ, MPEACTABIAIONIEH BeCcbMa
Cepbe3HOE OCTIOKHEHUE JIJIS1 YCTPONCTBA IITyOOKUX MIAXTHBIX CTBOJIOB M BOJAOIIOHU3UTEIHHBIX CKBAKHH.

[loaTromy mnpuHsTa cuctema pa3pabOTKH, MO3BOJSIOUIAs OXHAATh MUHUMAJIbHBIX HapyILIEHUH B
HAJPYAHON TOJIE MOKPOBHBIX OTJIOXKEHHUH, HO T€M HE MEHEe HE CHHUMAIoIas TpeOOBaHUS MPAKTUYECKU
MIOJIHOTO OCYILIEHUS B 30HE pa3pabOTOK.

Pemeno pa3pa®oTky OOrarbiX >KeNe3HBIX PyA BECTU CIOSMH TOJNIIMHOM MO 3 M C 3aKJIaJKoi
BBIPaOOTAHHOTO TPOCTPAHCTBA TBEPICIOMIMMHU CMECSIMH. BCKpBITHE MEpBOOYEPETHOTO yJacTKa HAMEUYECHO
OCYLIECTBUTh C IOMOIIBIO TPEX IIAXTHBIX CTBOJOB CO CTOPOHBI JIeXkauero Ooka PYIOHOCHOM 30HBHI,
HaIpaBJICHHBIX K HEW KBEPIUIAroB W INTPEKOB, MPOUICHHBIX BIOJIb PYAHOH 3anexu Ha riyomHe 600 m ot
MOBEPXHOCTHU 3eMiIM; Ha 20 M BBbIIIE MPOXOATCS BEHTHIIALIMOHHO-3aKJIaI04HbIe BEIPAOOTKH, a HUXKE - Yepe3
60 - 80 M HameUarOTCs CIACAYIONIHE TOOBIYHBIC TOPU30HTHI.

Tpebyemcs omnpenenuTb HEOOXOIUMYIO CHCTEMY 3aIllUThl TOPHBIX BBIPAOOTOK OT IMOJ3EMHBIX BOJ,
MTO3BOJISIONIYIO 00€CTICUNTD:

Oe30macHble YCI0BHS BEJEHUS TOPHBIX padoT;

COXPAHHOCTb TOPHO-KaIUTAJIbHBIX BBIPAOOTOK M MPEAOTBpAIllEHUE MPOPHIBOB B HUX M B OUYUCTHBIE
BBIPAOOTKH MOA3EMHBIX BOJ M TOPOJIBI;

OJ1aronpusTHBIE YCIOBUS pabOThl TOPHOTO U TPAHCIOPTHOTO 000PYIOBAHMUS;

IIOJIHOE U3BJIEUEHUE MOJIE3HOTO HCKOIIAEMOTO.

VYuyurbiBas BCE 3TO, OCHOBHBIE IIOJIOKEHMSI IO 3allUTE€ TOPHBIX BHIPAOOTOK OT MOA3EMHBIX BOJ
IIPUHMMAEM B CJIEIYIOIIEM BUJIE:

OCYIIIECTBUTh BOJAOIIOHM)KEHNE B HUKHEW BOJIOHOCHOM TOJIIIIE;

IIPOXOJKY IIAXTHBIX CTBOJIOB B IPEJENaX BCEH MOKPOBHOW TOJIIM U BBIBETPENBIX IOPOJ CKAJIBHOTO
MacCHBa, OKPYKAIOIIET0 PYJAOHOCHYIO 30HY (mpuMepHO Ha Tiyomny 600 - 620 M) BecTn ¢ mpuMeHEHUEM
3aMOpaXMBaHUSI TOPHBIX MOPOJI, a Ha OOJbIIeH IIyOuHe - OOBIYHBIM CIOCOOOM U NMPU HEOOXOJUMOCTH - C
MPUMEHEHUEM LIEMEHTAllMU; MpPH MPOEKTUPOBAHUHU MOATOTOBUTENBHBIX BBIPA0OOTOK, YacTh U3 KOTOPBIX
noTpe0yeTcsi HPOBOJUTH 1O CIAOBIM MOPOAAM, CIIEAYET MpeayCMaTpUBaTh IPUMEHEHHE LIEMEHTALUH, a MIPH
HEO0OXOIMMOCTH U 3aMOPaXMBAHUE TOPHBIX MOPOJT WM LIUTOBOM CIOCO0 MPOXOIKH.

BonononusurensHas cucteMa pyAHHUKA JOJKHA 00€CIeUnTh:

CHSITHE Haropa MOJ3E€MHBIX BOJl B TOJILE HM3BECTHSIKOB M B pyJe IO KPOBIU H3BECTHIKOB K Hayaily
MPOXOJKHA BEPXHUX BEHTHISALIMOHHO-3aKIAJ0YHBIX TOPHBIX BBIPAOOTOK;

OCYIIIEHHE M3BECTHSKOB U CHSTHE HAropa MOJ3€MHBIX BOJ B PYAHOM Teje J0 KPOBIU PYIbl K Hayaly
MIPOXO/IKH BBIPAOOTOK MEPBOT0 SKCIUTYaTallMOHHOTO TOPU30HTA,

OCYILIEHHE PYAbI B IIPEIETIaX BEPXHETO - IEPBOr0, SKCILTyaTallMOHHOI'O TOPU30HTA - 0 Havaja OYMCTHBIX
paboT U B aTbHEHIIIEM OCYIIICHUE PYBI C OTIEPEIKEHUEM JIOOBIYHBIX PAOOT.

Jlnst MOCTMO)KEHUS BBIINICYKAa3aHHBIX Leneld HambOonee 3¢p(eKkTuBHA CUCTEMA, 3allUThl PYIHHMKA OT



MOJI3EMHBIX BOJ, IPEIyCMaTpUBAIOIIas:

CHIJKEHHME HAarlopa B M3BECTHAKAX U PYIOHOCHOW TOJIE C MOMOIIBIO BOJAOINOHU3UTEIBHBIX CKBaXMHH,
YCTPanBaeMbIX ¢ IOBEPXHOCTU M 000PYIyEeMBIX MOTPYKHBIMH HACOCAMU;

OCYILLIEHHE U3BECTHSKOB C IOMOIIBIO BEPTUKAJIBHBIX CAMOM3JIMBAIOLINXCS CKBa)KUH, 3a0ypUBAEMBbIX W3
OTKAaTOYHBIX U BEHTUJISIIMOHHBIX BEIPAOOTOK;

OCyLIEHHE pPYAHOrO Tejla C IOMOIIBIO  BEPTUKAIBHBIX, HAKIOHHBIX UM  TOPU30HTAJIbHBIX
CaMOM3JIMBAIOIINXCS CKBAXKHH, 3a0ypUBAEMBIX U3 BEIPAOOTOK OCHOBHBIX OTKATOYHBIX TOPU30HTOB.

Jlis mepBOOYEpEeHOr0 BOJONOHMKEHHUS B H3BECTHSAKAX U B PYAOHOCHOW 30HE IpenycMaTpuBaeM
CHCTEMY BOJOIOHU3UTEIbHBIX CKBXUH, OOOpPYIOBAHHBIX TOTPYXHBIMH HacocamMHu. Bcnenctsue
3HAYUTENbHON HEOJHOPOAHOCTH M3BECTHAKOB M OOJBIIMX pA3IMYMd HAa OTHENBHBIX Yy4YacTKax MX
(WIBTPALlMOHHBIX CBOMCTB OBLJIO OBl HELENecOOOpa3HO MPHUMEHATh B IMOJOOHBIX YCIOBUSX CTpPOTO
reoMeTpHUecKue (KOHTYpPHbIE WM JIMHEHHBIE) CXEMbl Pa3MELICHUs BOJONOHU3UTENbHBIX ycTpoiicTB. Ha
3TOM MECTOPOXKACHUHU OoublIero 3¢ ¢dexTa MOKHO OXHIATh MPH TPYIIIOBOM PACIIONOKEHHH CKBAKUH B
30HaX MaKCHMaJbHOW BOJOOOHMIBHOCTH TOpHBIX mopox (4ept. 28). llemecooOpa3HOCTh HPHUMEHEHHS
IPYIIOBBIX CUCTEM BOIOMOHU3UTENBHBIX CKBAXHH, COCPEJOTOUYEHHBIX B TAaKUX 30HAX, T.€. HA y4acTKax
IIAXTHOT'O MOJISI ¢ MUHUMAJIbHBIM COJIEPKAHUEM CPEIU U3BECTHIKOB TJIMHUCTBIX MOPOJ, ONpENeNseTcs ele
U TEM, YTO OTO TIO3BOJIUT HCKIIOUUTH OCJIOXHEHHUS, BO3HHMKAIOIIUME NpU OYpPEeHHWH HEYCTOWUHBBIX
Pa3sHOBUHOCTEN IJIUH.

BopononusuTensHpie  CKBOXMHBI B 3aBHCHUMOCTH OT TpeOyeMoOil MpOM3BOIUTEIBHOCTH MOKHO
o0opynoBaTh MOTpyKHbIMU 31ekTpoHacocamu Tuna DB 14-120-540XTpl" umu OB 12-63-520XTpl" ¢
HOMHHAJIBHOM MPOU3BOAUTEIBHOCTBIO, COOTBETCTBEHHO 120 u 63 M4, HO B JanbHEHIIEM IS 9TOrO
PYIHMKA JOJKHBI OBITh BEIPAOOTaHbI ONTUMAJIbHBIE [TAPAMETPhI TPEOYEMBbIX HACOCOB, U OHM JIOJIKHBI OBITh

CIICHHUAJIbHO 3aKa3aHHbI.
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Yepr. 28. PacnoJioskeHne BOAOMOHU3UTEIbHBIX CKBAKUH [IJIs1 CHUKEHHUS HATIOPA B M3BECTHAKAX U
PYAOHOCHOM TOJIIIIE
1 - pyna; 2 - xene3ucTbie KBAPIUUTHI; 3 - CIaHIbl; 4 - TEKTOHUYECKHUE Pa3JIOMBIL; 5 - TOpHBIE BEIPA0OTKH; 6 - BOAOIIOHU3UTEIbHbIC
CKBaXMHBI B HAJIPYIAHBIX U3BECTHAKAX ONBITHO-IIPOU3BOACTBEHHOI'O BOJOIIOHMKXCHMA 7 - BOIAOIIOHU3UTCIBbHBIC CKBAXKUHBI B
py}IOHOCHOﬁ TOJIE ONBITHO-TPOU3BOACTBEHHOI'O BOJOIIOHMKCHUA, 8 - JOIIOJIHUTCIIbHBIC BOAOIIOHU3UTCIIbHBIC CKBAXKUHBI

MePBOOUYEPETHOTO YUACTKA B HAIPYAHBIX U3BECTHSIKAX; 9 - JIOMOIHUTEIbHbIC BOJONOHU3UTEIILHBIC CKBAKUHBI IEPBOOYEPETHOTO
y4acTKa B pyZIOHOCHOH TOJIIIE

[Tocmenyromee OCyIIeHHE H3BECTHSAKOB W PYAHOTO Tena OyAET OCYHIECTBIATHCS BOCCTAIOIINMHU
CKBa)XMHAMHU, 3a0yprUBaeMbIMH U3 MTOJI3EMHBIX BBIPAOOTOK.
B mnpoekre pymHHKa JODKHO OBITH MHPEAYCMOTPEHO IE€PBOOYEPEIHOE CTPOMUTEIBCTBO TIJIABHBIX



BOJIOOTJIMBHBIX KOMIUIEKCOB Y IIAXTHBIX CTBOJIOB, IPEIIIECTBYIOIIEE MPOXOJKE IMEPBBIX BCKPBIBAIOIINX
KBEPIIJIATOB M OTKATOYHBIX INTPEKOB B JieKadeM OOKy pyaHOW 3anexu Ha Tiayoune Oomnee 600 wm.
CTpoUTENnbCTBO TaKMX KOMIUIEKCOB JOJDKHO OMNEpPEeXaTh pa3BUTHE TOPHBIX PAa0OT Ha BEHTHJISILIMOHHO-
3aKJIaJOYHOM FOPU30HTE, pacnonoxkeHHoM Ha 90 M BblIIIIe.

Hns  obecrieueHus: O€30MACHBIX YCIOBHM NPOXOAKH BBIPAOOTOK BEHTHIISIMOHHO-3aKJIaJ0YHOTO
TOPU30HTA MpeaycMaTpuBaeM OypeHue C 3ariiyOJieHHEM B H3BECTHSKM U3 KBEPLUIArOB M OTKATOYHBIX
BBIPAOOTOK BEPTUKAIBHBIX CAaMOU3IIUBAIOIINXCS CKBAXHUH TIyOMHON 165 M. CKBaXMHBI COOPYXKAIOTCA U3
CHelHANbHBIX KaMep, pa3Mepbl KOTOPBIX BBIOMPAIOTCA U3 YCJIOBUS pa3MelleHus OypoBOH YCTaHOBKU H
TEXHOJIOTUYECKOI OCHACTKHU, 00ECIIEUNBAIONINX OypeHHe CKBAXKUH MPH FHIPOCTATUIECKOM HAIlOpPE HA YCThE
250 - 300 kITa. M3 kaxmoit kamMephbl coopyxaercs y3ea u3 3 - 4 ckBakuH (4ept. 29, 30), BBOJ KOTOPHIX B
AKCIUTYaTaIUIO TPEAYCMATPUBACTCS MOCIIE COOPYKEHHS TTIABHBIX BOAOOTIMBHBIX YCTAHOBOK.

JUis moNHOrO TepexBaTa BOJBL, IMEpeTeKaromie U3 M3BECTHIKOB B  PYJOHOCHYIO — TOJILY,
npeaycMaTpuBaeM OypeHHe Takke M M3 BBIPAOOTOK BEHTWISAIMOHHO-3aKJIAJ0YHOTO TOPHU30HTA Y3JIOB
HAKJIOHHBIX M BEPTUKAJIbHBIX CAMOU3JIMBAIOIIMXCS CKBAXKUH. Y3Jbl CKBOXKUH IpeAycMaTpuBaeM Ha
paccrossHun puMepHo 50 M oMH OT APYTOTO.

1t ~12| @ |3

Yepr. 29. [loa3emMHbIe YCTPOICTBA BOAONMOHU3UTENbHOIN CHCTEMBI

1 - pynHast 3a1eKb; 2 - TEKTOHUUECKHE Pa3JIOMbl; 3 - IIAXTHBIE CTBOJIBL, 4 - FOPHBIE BHIPAOOTKU C CAMOM3IMBAIOIINMHUCS
CKBOKHMHAMH [IEPBOOYEPETHOTO yUacTKa; 5 - JanbHeiilee pa3BUTHE PYAHUKA; 6 - BOJOOTIMBHON KOMILIEKC

Jns  panbHEWIIero  OCyIIEHUS pylIbl  MpeIycMaTpUBaeéM  COOPYXEHHE BBIPA0OTOK  KaKIOTro
MOCJIEAYIOIIETO TOPU30HTA M BBHITIOIHEHHUE U3 HUX 10 aHAJIOTHYHOM CXeMe CaMOM3JIMBAIOIINXCS CKBAKUH JI0
Hayaja OYMCTHBIX paboT Ha BBIIIENEkAlleM TOpU30HTE. Takoe OnepexeHHe MO3BOJIUT OCYHIaTh PYIHYIO
30Hy HMXXE TOPH30HTA JOOBIYM ITOJIE3HOTO MCKOIAEMOTO M CO3/1aBaTh YCJIOBHUS O€30MacHOTO BEICHHUS
TOPHBIX PadoT.

B nepuon skcmyaranyuy pyIHIKa CHCTEMa 3aIUTHl Pa3BUBACTCS [0 POCTHPAHUIO PYTHOM 3aJICKH.



[lpuBeneHHOE pelICHWE CHCTEMbI 3alIMTHI MOJ3EMHOTO PYAHUKA TpeOyeT Cepbe3HOro OOOCHOBaHWUSI
THPOTEOIOTHYECKIMI M TEXHUKO-YKOHOMHYECKHMH pacdeTaMy M CPAaBHEHUSAMH C JIPYTUMH BO3MOXKHBIMH
pemieHusiMu. HeoOX0AMMO Takke BBIMOJIHHUTH ONBITHO-IIPOM3BOJICTBEHHOE TIyOOKOE BOAOMOHMKEHHE. B
MOJIOOHBIX YCIIOBUSIX PEIICHHE MOCTABICHHBIX 3ajay 110 3allUTe PYAHUKA OT IMOJ3EMHBIX BOJ C IOMOIIBIO
HaMEYEHHBIX METOJOB HE MOXKET OBbITh yOSIUTEIbHO JOKA3aHO HAa OCHOBE I'€0JIOrOpa3BEOYHBIX JAHHBIX.
Heo0xoauMo mpoBepuTh B MPOU3BOJICTBEHHBIX YCIOBHUSX M YTOYHUTH KOHCTPYKIIMH BOJOIIOHHU3UTEIBHBIX
ckBakuH riyouHoi 10 600 M u koreunsim auamerpom 500 - 600 MM, a TaK)Ke TEXHOJIOTHIO M HEOOXOqMMOe
00OpyoBaHUE U WX OCYIIECTBICHHUS; CIEIyeT TAaKKe HCIBITaTh B KOHKPETHBIX HKCILTyaTallMOHHBIX
YCITOBHSIX MMEIOIIMECS OTEUCCTBEHHBIE 1 3apyOexKHbIe Hacockl ¢ rmogadeii 60 - 200 M4 n Haropom 10 550
M.
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Yepr. 30. CucremMa BOIONOHUKEHHUSI TepBooUepeTHOro yuyacrka. Paspes 1-1 (em. uepT. 29)

1 - mecku; 2 - IECKY MIMHUCTEIC; 3 - TIIHMHA; 4 - TIIMHA IlecyaHast; 5 - Mel; 6 - Meprens,; 7 - mecyaHuK; 8 - u3BecTHsK; 9 - 6okcut; 10
- pyna ocamounas; 11 - kaonuHUT; 12 - THAPOCTIOAM3UPOBAHHBIC TUIATOTPAHUTHL; 13 - HEM3MEHHBIC TUIATOTPAHUTHI; 14 -
THAPOCIIOM3UPOBaHHBIE cIaHIpl; 15 - ciannel; 16 - KoHrmomepars! u rpaBeinTsl; 17 - kBapuutsl; 18 - pyna; 19 - rekroHnmueckne
pasziomsr; 20 - y3ed caMOU3IHBAIOIIUXCS CKBAXKHH; 21 - IIaXTHBIC CTBOJIBI, 22 - BOAOIOHU3UTEIbHBIC CKBaKUHEI, 000pyIyeMbIe
Hacocam¥; 23 - HeOHIKEHHBIN YPOBEHD MOJI3EMHBIX BOJ; 24 - CHIDKCHHBIH YPOBEHBb OJ3EMHBIX BOJI B HIDKHEH BOJIOHOCHOM
TOJIIIE K HAYaTy MPOXOAKH BEHTWIAIIMOHHO-3aKJIaI0YHBIX BEIPa0OTOK; 25 - CHIDKECHHBIH YPOBCHB MOJ3EMHBIX BOJI K HAYAIy
OYHUCTHBIX paboT; 26 - BEHTWISALMOHHO-3aKJIaJOYHBII TOpU30HT; 27 - | 100b14HO#M ropu3oHT; 28 - || 10OBIYHO TOPU3OHT

Kpome »a1oro, HeoOXOAMMO  MOJYYUTh  PSA  JOMOJHUTEIBHBIX  JAaHHBIX,  YTOYHSIOIIAX
FI/UIpOFeOJ'IOFI/ILIeCKYIO XapaKTepI/ICTI/IKy BOOJOHOCHBIX CJIOCB HH}KHeﬁ TOJIIIU, U HpI/I FHY6OKOM IIOHM)XKCHUU B
Hell ypoBHS moa3eMHbIX Boj (6omee 200 M) yOeauThCs B JCHCTBHTEIBLHOW €€ H3OJSIMH OT BEPXHUX
BOJIOHOCHBIX CJIOEB, T.€. TPEOYIOT YTOYHEHUS:

pacyeTHbIC THAPOTEOIOTHIECKUE ITapaMEeTPhl OCHOBHOTO BOJIOHOCHOTO KOMILTEKCA (M3BECTHSIKH - PyIHAS
30Ha);

FI/II[paB.HI/ILIeCKaSI B3aUMOCBA3b U3BCCTHAKOB C BhIIICICKAIIIUMHNU BOAOHOCHBIMHU CJIOSAMH,

XapakTep Pa3BUTHS IEMPECCHU B CIOSX HIDKHEH BOIOHOCHOM TOJIIIIH.

I[HH peI_HeHI/Iﬂ BCECX OTHUX 3a1a4 HpeILYCManI/IBaeM BBITIOJIHUTH nu3 qHucia HAMCUCHHBIX



BOJIOTIOHU3UTEIBHBIX CKBOKUH B TIEpBYIO ouepenb 10 - B M3BECTHAKAX U 2 - B pyAHOI 30He (cM. uept. 28), a
take nmpuMmepHo 90 HaOMOMATENbHBIX CKBaKWH: 46 - B M3BeCTHsAKaX, 16 - B pynOHOCHOW 30HE, 22 - B
BOJIOHOCHBIX CJIOSIX HaJ W3BECTHSKAMU W 6 - B BepxHEHW Toumie (HaJ pas3AeisionliM CIOeM TJIHH),
pacrosiaras BCe 3TH CKBa)XHHbBI Ha OOIIMPHO# Tepputopuu (cM. 4ept. 27).

OnBITHO-TIPOU3BOICTBEHHOE BOJOIIOHMKCHHUE JTOHKHO OBITh BBIMOJIHEHO B MIEPUOM MPOXOJKH MIAXTHBIX
CTBOJIOB.

Ipumep 14. IllaxTHOE TOJE MECTOPOXKICHHS OYpOro YIJIsS pacloJIOKEHO Ha BOJOpa3leie ABYX
HEOOJIBIIINUX PEK, OTMETKH ToBepxHOCTH 200 M.

Ha rmy6une 50 M 0T MOBEpXHOCTH 3aJieraeT MPOIyKTUBHAS MaYKa TOJIIHMHON 5 - 6 M, cocTosIas u3 AByX
CIIOEB YTJIsl, pa3/ieJICHHBIX OJTHO-, TBYXMETPOBBIM CJIOEM T'JIMH; B KPOBJIE U MOJIOIIBE YIJIEH TaKkKe 3ajerarT
TJIMHBI, HIDKE TJIMH, MOACTUIAIONINX YTJIH, - BOJIOHOCHBIE U3BECTHSKH, BBIIIE, HAJl TIIMHAMH, 00Pa3yIOITUMHU
KpOBJIIO yIJI€, - HaayrojibHbIe, TaKKe BOJOHOCHBIE NECKH B BUJE HECKOJIBKUX CJI0eB TodmuHOoM ot 0,4 1o
15 M, pa3aeneHHbIX JIMH3AMH U HE HIMEIOIINX CIUIONIHOTO PACIIPOCTPAHECHUS MTPOCIOWKAMH TJIHH.

HagyronbpHble ecku MPUKPBITHI BHIACPKAHHBIM CIIOEM TJIMH (TOJILIMHONW HE MEHEee 5 M), HaJl KOTOPbIMU
YepeyITCsS CIIOM W3BECTHSAKOB (ToimuHoi 1 - 4 M), coxepamiue NOA3EMHBbIC BObBI, BBIIIE - JIO
MOBEPXHOCTHU 3€MJIH - 3aJIETAI0T MeCYaHO-TITUHUCTBIE TIOPOJIBI.

Bozpl B MoICTUIAIOIIMX M3BECTHIKAX U B HAIYTOJBHBIX MMECKaX - HAMOpHBIE. Hamop Ha moaomBy yriei
cocraBisieT 12 m, HaJl UX KPOBJEH B HAIYTroNbHBIX Meckax - 12 - 20 M. B u3BecTHsAKaxX, 3a/leratoluX BbIIIE
HAJYTOJBHBIX IIECKOB, IOJ3EMHBIC BOJBI, KaK IMPaBUiIO, OE3HAMOpPHBIC, CTOJO BOJBI HAJ IOIONIBOM
W3BECTHSKOB - 2 - 4 M.

Tpebyemcs BHIOpaTh CHCTEMY 3allUTHI TOPHBIX BBIPAOOTOK OT IMOA3EMHBIX BOJ HCXOJS M3 TOTO, YTO
[IaXTHOE TOJ€ HYXHO BCKPBITH JBYMsI II€HTPaJbHBIMU BEPTUKAJIbHBIMU CTBOJAMU TiyOMHOU 60 M,
MPOXOJUMBIMH C TPUMEHEHUEM 3aMOpPaXUBaHUsS TpyHTOB. Pa3paboTka yris HaMedeHa JlaBaMH,
Hape3aeMbIMU OT [[EHTPa K FPaHUIIaM [IAXTHOTO MOJIS.

HenocpencTBeHHyI0 yrpo3y npu pa3paboTke yriield MpeJCTaBIISIOT HAIOPHBIC BOJBI B TOJCTHIIAFOIINX
M3BECTHSKAX M BOJBI HAIYTOJNBHBIX MECKOB. B 3THX BOJOHOCHBIX CIOSIX HEOOXOAMMO MOHU3HUTH YPOBEHD
MOJI3EMHBIX BOJI: B TOJICTHJIAIOIINX U3BECTHSAKAX CIIEAYET MOHU3UTH HANOp Ha 2 - 3 M HUKE TOJOMIBEI yTJIsI
C TaKUM pacyeToM, 4yToObl Jake MPU aBaApUWHOM OTKIIOYEHUU BOJOTOHU3ZUTEIBLHOW CHUCTEMBI ObLIH
WCKITIOYCHBI TTPOPBIBBI HAIMOPHBIX BOJ| B TOPHBIC BBIPAOOTKM CHU3Y; B HAJYTOJBHBIX TECKaX MOHIKECHUE
YPOBHS TIOJI3€MHBIX BOJ] TIOJIKHO OBITH TPAKTHYECKH MTOJHBIM.

B 10 ke BpeMs B IOHWKCHUH YPOBHSI B U3BECTHSAKAX, 3QJICTAIOIINX BBIIIE HATYTOIHHBIX TIECKOB, HA 3TOM
[IAXTHOM TI0JI€ HET HEOOXOAUMOCTH. DTO MOHWKEHHE ObLI0 Obl HEeA(P(EKTUBHON Mepoil, Tak Kak MOJHOTO
OCYIICHHUS TIOCTUTHYTh HE YJIAJIOCh OBI; K TOMY e CTOJO BOJBI HAJ Pa3ICISIONUM CII0EM HEe3HAYUTEITbHBIHN
M0 CPaBHEHHIO C PACMOJIOKEHHOW HUXe ocylraemMoin Tomiiei (Bcero okono 10 % BBICOTHI, U3MEpSIeMOi OT
YPOBHSI BOJBI HAJ| pa3JEISIFONIMM CIOEM JIO KPOBIH pa3pabaThiBaeMOro Iuracra yriisg). B atom ciydae
HapYIICHUS Pa3JIENSIFOIIETO CIOsI P MOCAJIKe JIaB HE MOBJIEKYT 3HAYUTEIBHOTO YBEIMUEHUSI TPUTOKA BOBI
K BOJI03a0OpPHBIM YCTPOWCTBAM W HE CO3MaAyT OMACHOCTH I TOPHBIX BBIPa0OTOK. VcKimoueHue
COCTaBJISIIOT YYaCTKU Y CTBOJIOB, MPOMJEHHBIX C MPUMEHEHHEM 3aMOPaKMBAaHUSA TOPHBIX MOPOJ, TaK Kak
MIPY MX TTPOXOJIKE BO3MOXKHBI 3HAUUTEIIBHBIC HAPYIICHUS PA3CIIAIONINX CIIOCB U TIOCTIC OTTAaUBAHUS TOPHBIX
MOPOJI - TIPOPHIBBI MOA3EMHBIX BOJ B PYAIBOPHI.

[ToaToMy Ha y4acTkax OKOJIOCTBOJBHBIX BBIPAOOTOK HEOOXOIMMO IMPETyCMaTPUBAThH JOIMOJHUTEIBHBIC
MEpPOTPUATHS, HAmpuMep, cOpOC BOJABI W3 BEPXHUX H3BECTHSIKOB B TOJ3EMHBIC BBIPAOOTKH WU B
MTOTJIONIAIOIIHE TIIACTHI.

B cucteme 3aiuThI MIaXTHOTO MOJIS MpeaycMarpuBaeM (uept. 31):

BOJIONTIOHM3UTEIIbHBIC CKBa)XHHBI, OOOPYJOBAaHHBIC IOTPYKHBIMH HAacOCaMH IS CHSTHS Hamopa B
MOIYTOJIbHBIX U3BECTHSIKAX;
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Yepr. 31. BogononusurejbHasi CHCTEMA IAXTHOTO MOJS

a - JlaBa, o - IIOATrOTOBUTCIILHBIC BI)Ipa60TKI/I; 6 - OKOJIOCTBOJIBHBIN JABOP; 1- CYTJIMHKH, 2- IIECKU, 3- TJIMHA, 4 - CJIaHIIbI; 5- YroJib; 6 - HU3BCCTHIK; 7- YPOBEHb MNOJA3EMHBIX BO/ B
HU3BECTHAKAX HaHyFOHLHOﬁ TOJIIIH, 8 - HEeMOHMKEHHBIH YPOBEHDb IMOA3EMHBIX BOJ B HAAYT'OJIbHBIX IIECKAX; 9 - MOHMKEHHBII YPOBCEHb MMOA3EMHBIX BOJ B HAAYT'OJIbHBIX IIECKAX; 10 -
HETOHMKESHHBIN YPOBEHb IMMOA3EMHBIX BOJ B NOAYT'OJIbHBIX U3BECTHAKAX, 11 - HOHMKEHHBIH YPOBCHDb IMOA3EMHBIX BOJ B MOAYT'OJIbHBIX U3BECTHAKAX, 12 - maxTHBIH CTBOIJI; 13-



BOJIONIOHM3HUTENIbHBIE CKBRXKUHBI B IOAYTOJIBHBIX U3BECTHSIKAX; 14 - Bojonornomaronye cKBaXHHbl; 15 - BoccTaronue caMon3IMBaloOIUecs: CKBaXHHBI, 3a0yprBacMble 13 HUII B
TOPHBIX BBIpa0OTKax; 16 - ropHble BEIPaOOTKH



YacTO  PACHOJIOKEHHBIE  CAMOMBIHMBAIOIIMECS  CKBAXHUHBI, 3a0ypUBacMble WM
BBINOJIHSAEMBIE ITyT€M 3a0MBKH (WIBTPOBBIX KOJOHH B HAAYTOJIbHBIE INECKHM, U3 HHII B
MOJ3EMHBIX TOPHBIX BBIPaOOTKAaX;

JIOTIOJIHUTEIbHBIE  BOJONOIJIONIAIOIINE CKBAXKUHBI B pallOHE IIAXTHBIX CTBOJIOB,
3a0ypHBaeMble C MOBEPXHOCTH M 00OpYyJOBaHHBIC (PUIBTPOBHIMH 3BEHBSIMU B BEPXHHUX H
HIDKHUX M3BECTHSAKAaX, 4YTO IO3BOJMT 3HAUUTEIBHO OCYUIMTh BEPXHHE W3BECTHAKU MU
IPEJOTBPATUTH ONACHOCTH IPOPHIBOB BOJIBI U3 HUX B OKOJIOCTBOJIBHBIE BHIPAOOTKH.

2.18. K 3HauuTeNbHBIM 3aTPYAHEHUSAM NP MOA3EMHOM 100bIYE MMOJIE3HOIO MCKOIAeMOIo
NPUBOJUT OTCYTCTBHE B €0 KpPOBJIE HAJEKHOTO BOAOYIOpAa M MEPEKPHITHE HECKaTbHBIMH
BOJIOHOCHBIMH NToposamMu. Heo0XxoauMoCTh ocyleH s TOKPOBHOMN TOJIIY CTAHOBUTCS BECbMA
aKTyaJbHOH, U TpeOOBaHMS K CHCTEME OCYIICHHUS B ONPEAEICHHBIX YCIOBUSX MOTYT OBITH
MaKCUMaJIbHBIMHU. XapaKTEPHBIM SBIISETCS CIEIYIOLUI TpUMED.

Ipumep 15. MecropokaeHue KeIe3HOHW pyIdbl  pPacloioKEHO B Ipenaenax
cnabopacwieHeHHOH paBHHHBI ¢ oTMeTKamMu OT 40 mo 50 M OT ycilOBHOro HYyJs pEKH,
nmpoTeKarmeld B 6 KM FOKHee B IIMPOTHOM HampaBieHWH. Kimmar paiioHa pes3ko
KOHTHHEHTAJIbHBIN, CYXOM, C CYpOBOM NMPOJOIKUTENEHON 3UMOI U KOPOTKUM KapKUM JIETOM.
CpenHero1oBoe KOJMIEeCTBO 0caakoB 260 MM.

C mnoBepxHoctu 3aneraer 100-merpoBas ToiIa HECKANbHBIX (YACTUYHO MOJTYCKAJIbHBIX)
OTJIOKECHUH, MPEICTABICHHBIX CYMECSIMH, CYTIIMHKAaMHU U TIECKaMHU, TIIMHAMHU C MPOCIOMKaMH
IIECKOB, OIOKaMH U NECYaHMKaMM, NECKaMH U TJIMHUCTBIMU MOPOAAMHU KOPBI BBIBETPUBAHUS
KOPEHHBIX CKaJbHBIX TIOPOJ.

PynonocHas Toia npuypodeHa K KOMIUIEKCY CKaJIbHBIX IOPOJI, 3aJIeraloluX Ha IIyOuHe
100 M OT MOBEPXHOCTH 3eMJIM C OOILIMM IAJCHNEM Ha BOCTOK IO YIIIOM OT 55 110 85°.

B nexauem OOKy pyIOHOCHOM TONIIM 3ajieratoT Ty(hbl U Ty(PoOpeKUMH aHIEe3UTOBBIX
Op(GHUPUTOB C TPOCIOSIMHU aH/IE3UTOBBIX MOPHUPUTOB U HETIOCPEACTBEHHO KOHTAKTHPYIOIIHE
C pYIHBIMH T€JIaMHU U3BECTHIKH, KABEPHO3HBIE U 3aKaPCTOBAHHBIE.

PynonocHast Tomma cioXKeHa CKapHUPOBAHHBIMH U CKAallOJIMTOBBIMH TIOPOAAMHU U
MarHeTUTOBBIMU pyJaMH B BUJE PACUJICHEHHBIX PYJHBIX TEJN, PEAKHX M MEIKHUX BBEpXY U
6onee kpynHbIX Ha rayonHax 300 - 800 M, rie cocpeoToueHB OCHOBHBIE 3aI1achl PY/IbI.

B Bucsuem Ooky 3aneratoT Tyh¢uThl, Auada3oBbie MOpGUPHTHI, TyPsl U TypoOpeKunu
aH/IE3UTOBBIX U 0a3aIbTOBBIX NOP(PUPUTOB.

B BepxHeil yacTu ckajibHbIE IOPOBI PA3pYyLIEHBI U TPEIIMHOBATHI; B TOJIIE HAOIIOJAI0TCS
MHOTOYHCJICHHbIE CYOIIMpPOTHBIE W CyOMEpHAMOHATBHBIE TEKTOHHUYECKHE HAPYIICHUS
CKaJIbHOTO MacCHBa.

[Ton3emHble BOJBI BEpXHEH YacTH IMOKPOBHOM TONIIM (HAJ ONOKaMH) MPECHBIE; OHU
NPAaKTUYECKH HE CBS3aHbl C MHUHEpPAJIM30BAaHHBIMH BOJAMHM, 3aKIIOUEHHBIMH B OIOKax,
NecyaHnKax M HMKHUX TECKaX, MMEIOIMMH o011ee CBOOOJHOE 3epKajio HIDKE KPOBIH OIOK.
BopmoHocHble MOpoJBI  BepXHEW YacTH TOKPOBHOW TONIIM  MalOBOJAOOOMIBHBI U
MOJICTHJIAOTCS HE MEHEE YeM JIECSITUMETPOBBIM clioeM (B cpenHeM 20 M) TIIHH.

Bozp! onok, necuaHNKOB U HIPKHUX MIECKOB UMEIOT BeChMa OT/IaJIEHHYI0 00J1acTh TUTAHUS,
YTO 00YCIIOBIMBAET WX BBICOKYIO MUHEPAIH3AINI0, HO TIPU TITyOOKOM BOJIOTIOHM)KEHUH OHHU
OyAyT MUTaTbCcs U3 PEKU, M ITO OOECNEUYUT UX CTAOWIIbHBIM MPUTOK K PYIHHUKY. YPOBEHb
MOJI3EMHBIX BOJ B OIMOKOBOHW Tojie Ha oTMeTke +10 M co CBOOOIHBIM 3epKalloM, CPETHHMA
KOd(pPUIMEHT (UIBTpallMd STUX BOJOHOCHBIX TMOpPOJA (OHOK, IECYaHHUKOB, IIECKOB),
3aJIeraloNuX HaJl TIIMHUCTOM Kopoi BhiBeTprBanus K = 10 m/cyT.

Boap! pynoHocHO# TodmuM B 00IIEeM MMEIOT HAMOPHBIM XapakTep: BEPXHUM BOJOYIOPOM
SIBIISTIOTCSI TJIMHBI KOPBI BEIBETPUBAHHS, HO B HIX UMEIOTCSI «OKHA», B YaCTHOCTH, HAJl pyJIOH
(rme TecKd HEMOCPEJICTBEHHO JIeXaT Ha CKaJbHBIX IOPOJAax), dYepe3 KOTOpble
OCYIIECTBIISICTCS THUAPABIMYECKAsl CBSI3b IMMOJ3EMHBIX BOJ o0ewx Tomml. [lopoapl maneo3ost
XapakTepu3yroTcs OONBIION TPEUIMHOBATOCTHIO M B HEKOTOPOH YacTH CYIIECTBEHHOM
BOJIOOOMJIBHOCTBIO; MO (DUIBTPALIMOHHBIM CBOMCTBAM BBIAEISIOTCS TPH 30HBI: I10JIOCA
U3BeCTHSKOB - K = 1 m/cyt; pynHas 30Ha - K = 0,3 m/cyt; BynkanorenHsie moposs - K = 0,1



M/CyT.

B mpenenax Tonmm ycTaHOBIIEHA BEPTHKAIbHAS Tpasalis, CBSI3aHHAS C YMEHBIIICHUEM C
rIIyOMHON TPEIIMHOBATOCTH U 3aKapPCTOBAHHOCTH:

or -55 50 -65 M - 30Ha CKaJIBHBIX MOPOJ, 3aTPOHYTHIX BBHIBETPUBAHHEM, C HH3KUMH
(GWIBTPalMOHHBIMU ~ CBOMCTBaMH,  OOYCJIOBJICHHBIMH  KOJIbMaTauueil  TpemmH (32
UCKIIFOYEHUEM 30H M3BECTHIKOB); cpenHee 3Hauenue K = 0,2 m/cyT;

or -65 10 -110 M - 30Ha MaKCUMaJIBHOH BOJOOOMIHHOCTH (HAMOOJbIIEE KOTUYECTBO
KapCTOBBIX MMOJIOCTEH, OTKPBITHIX TPEIINH); cpeanee 3HaueHue K = 0,7 m/cyT;

ot -110 10 -175 M - 30Ha MOHMKEHHO# BOI00OMIIBHOCTH; cpeanee 3Hadenue K = 0,1 m/cyT;

rryoxe -175 M - 30Ha HU3KO#M BOJIOOOMIIBHOCTH.

OcHoBHBIE 3amackl pyael, 3aineraromieid Ha rayomHe Oonee 300 M, HeoOXoaUMO
pa3paboTaTh MOA3EMHBIM CIIOCOOOM, B TO K€ BPeMsi HEAOYCTUMO TEPSTh BEPXHUE, XOTS U HE
OYCHb KpPYIHBIC 3amackl pyl, a HX pa3paboTKa OTKPBITBIM CHOCOOOM HepeHTadenbHa.
[TosTOMY Ha MEpBBIH IJIaH BBIIBUTACTCS MIPOSKTHOE pelieHrue 00 OCBOCHUU M IKCILTyaTalluy
BCETO MECTOPOXKICHHUS Ha BCIO BBICOTY IOA3EMHBIM CITIOCOOOM.

PaccMoTpuM 3aIiuTy TOA3EMHOrO PYAHHMKA TpU Pa3paboOTKe pyasl € OOpylIeHHEM
HAJICTAIONIMX W BMEIIAIONIMX TopoJ. PyaHuk paszOuBaercs Ha staxku depe3 60 - 70 wm.
['OpH30HTHI IOArOTOBUTEILHBIX BEIPAOOTOK onpeaenensl: -140 M (BeHTHIsIuOHHbI#H), -200, -
260, -330, -400 M u manee uepe3 70 m.

['paHMIIbI IAXTHOTO MOJIS IO TPOCTHPAHHUIO - 2 KM, I10 MaJCHUIO - 1 KM.

[To mutomaan MopsAOK OTPabOTKH OMPENIEICH C Iora Ha CEeBep, 10 BEPTHKAIU - CBEPXY
BHU3.

BcekpeiTHE  MECTOPOXKIEHHS OCYIIECTBIISIETCSI CO CTOPOHBI Jie)Kadero OOKa JBYMs
[EHTPAJIbHBIMU CTBOJIAMH: TJIAaBHBIM M BCIIOMOTATEJIBHBIM U JABYMS ()JIAHTOBBIMH CTBOJIAMHU:
F0)KHBIM M CEBEPHBIM BEHTHJISITHOHHBIMHU.

OuncTHbIE pPAa0OTHI MPEAyCMATPUBAIOTCA C MTPHUMEHEHHEM, B OCHOBHOM, CHCTEMBI
ATAXXHOTO MPHHYIUTEIHHOTO OOpyIIeHus (Ha pyOHBIX Tenax ToimuHoW Oonee 20 M) u
CHCTEMBI MOJTAKHBIX IMITPEKOB (Ha PYAHBIX TeNax TonHOl MeHee 20 m).

[IpumeHeHne yKa3aHHBIX CHCTEM pa3pabOTKH TOJIE3HOTO MCKOMAEMOTO IPE/CTABIISETCS
Haubosree HKOHOMUYHBIM B JIAaHHBIX YCIOBUAX M oOJeryaercs TeM, 4YTO KpPEmocTh
BMEIIAIONINX TTOPOJ BEIIIE, YEM PY/IbI.

B nmonoOHBIX yClIOBUSAX NPUHYAMTEIbHOE OOpYILIEHHE IOPOJ MOXKET OBbITh JOMYIIEHO
JUIIbL TIPA YCJTOBUU TIOJHOTO OCYIICHHUS BOBJIEKAEMBIX B pa3pabOTKy U oOOpyIIieHue
BOJIOHOCHBIX TIOPOJI PYZIOHOCHOTO KOMILIEKCAa M HUKHEH 4acTh MOKPOBHOM TOJIIIM, BKIIOYAs
HA/IPYJHbIE TIECKH, TMECUYaHUKH M OMOKH. HeoOXOIMMOCTH OCYIIEHHS CaMBIX BEPXHHX
BOJIOHOCHBIX CIIOEB B JAaHHBIX YCJIOBHUSX HE HMeEETCS - BOJOHOCHOCTH BEpXHEH dYacTu
MOKPOBHOM TOJIIM HE TPEACTABISIET OMACHOCTH TMpH pa3paboTKe, pyIbl IOA3EMHBIM
croco0oM Jaxke ¢ 0OpyIIeHHEM HaJeTaroluX U BMEIIAIOUINX TOPO/.

[IpakTHYecKH MOJHOTO OCYIICHHS BOAOHOCHBIX TIOPOJI, HETIOCPEACTBEHHO 3aJIeTAONINX Ha
PYJIOHOCHOM TOJIIE B YCIOBHSIX, OJOOHBIX pacCMaTpHUBAaEMbIM B HACTOSIIIEM MpHUMEpeE, Kak
MOKa3bIBAET OIBIT, MOXHO JOCTUTHYTh C TIOMOIIbI0 BHEIIHHX W BHYTPUPYIHHYHBIX
BOJIOTIOHU3UTEIbHBIX YCTpOWCTB. C IMOMOIIBIO BHEIIHEH KOJbIIEBOH BOJOIOHM3UTEIBHOM
CHCTEMBI MOYKHO CHU3UTH HAIOp TOA3EMHBIX BOJI HA YAAJCHHOM PACCTOSHUH OT PYJAHHKA - Ha
KOHTYPE CHCTEMbl M CHH3UTHh TPAJMCHTHI Hamopa W pacxoja (WIBTPAMOHHOTO TOTOKA B
CTOPOHY K BHYTPUPYIHUYHBIM BOJIOTIOHU3HTEIBHBIM yCTPOWCTBAM, NPEIHA3HAYCHHBIM IS
yCKOpeHHusi CpabOTKM CTaTHUYECKHUX 3alacoB TOJI3EMHBIX BOJ W B MPOCTPAHCTBE,
OTPaHUYECHHOM KOHTYPOM BHEIIHEH BOJOTOHU3UTENBHOW cucTeMbl. OTOOp BOIBI CIlemyeT
OCYILECTBIIATh U3 HAJPYAHBIX MIECKOB M BOJOHOCHBIX MOPOJI PYIOHOCHOT'O KOMILJIEKCA.

YauTeBasg, 4YTO MECTOPOXKICHHE BCKPBHIBACTCS YETHIPbMsI CTBOJAMH U OOJBIIUM
KOJINYECTBOM TOJATOTOBUTEIBHBIX BHIPAOOTOK, LIE1€CO00pa3HyI0 CHCTEMY 3aIllUThl HaMeyaeM
B CIICAYIOIIEM BUJIC.

Bronb kKoHTypa 30HBI CIBHXKEHUS TOPHBIX MOPOJ HAa KOHEI[ OTPaOOTKU MECTOPOKICHUS



MpeyCMaTPUBAEM KOJIBLIEBYIO CUCTEMY M3 TOJI3EMHBIX TPEHAKHBIX BBIPAOOTOK M CKBO3HBIX
¢bunsTpoB (uept. 32). JlpeHakHbIe BBIPAOOTKHU MPETyCMAaTPUBAEM M3 JIBYX CTBOJIOB (FO’KHOTO
U CEBEPHOTO BEHTHJIALMOHHBIX) B TMOJIOIIBE HAaMOOIee BOAOOOWMILHON 30HBI MalC030MCKHIX
nopoa Ha ropuzontre -110 M. BHyTpu pyaHOro KOHTypa HpeaycMaTpHUBacM CHCTEMY
3a0yprUBaeMbIX C TOBEPXHOCTH BOJONOHU3HUTEIBHBIX CKBAXXUH, PACIIONAraeMbIX BJIOJb
MOATOTOBUTENBHBIX BEIPa00TOK Ha ropu3oHTax -200 u -260 M 1 BEHTHUJISAIIMOHHON BBIPAOOTKH
Ha ropu3oHTe -140 M. DTH CcKBakMHBI BHadaie OyayT paboTaTth ¢ HacocaMu, a 1O Mepe
TOTOBHOCTU TMOATOTOBUTENbHBIX BBIPAOOTOK OyIyT C HUMHU COUTHI U MEepeoOOpyIOBaHbI B
CKkBO3HBIE GUIBTPBL. KpoMe BceX 3TUX OCHOBHBIX BOJIONIOHU3UTEIBHBIX YCTPOUCTB, B IPOSKTE
JTOJIKHBI OBITH TPEYCMOTPEHBI CAMOM3IMBAIOIINECS CKBaKUHBI, 3a0yprUBaeMbIe:

U3 JPEHAXHBIX ITPEKOB - BOCCTAIOIIUE HAa HAJIpyaHbIC Necku (4epT. 33), pacroiaracMble
B IIPOMEXKYTKAX MEXY CKBO3HBIMU (DUIIBTPAMU;

U3 TIOJrOTOBUTENBHBIX BBIPAOOTOK - Omnepexaronue 3a00if - B HaPaBICHUH MPOXOJIKH, a
TaK)Ke HalpaBJCHHbIC HA YCTAHOBJICHHbBIC Pa3BEAKON 30HBI BOAOOOMIBHBIX CKAIbHBIX MOPOJ
(cM. gepr. 33);

U3 Hape3HbIX BBIPAOOTOK - HANpaBIEHHBIE B PA3JIMYHbIE CTOPOHBI B COOTBETCTBHH C
MECTHON T'MAPOre0IOrnYecKoi 0OCTaHOBKOM JJI OCYLIEHMs pa3padaTblBa€MbIX PYAHBIX TeEll
U 00pyIIIaeMbIX 3aT€M OKPY)KAIOIIUX BbIPAOOTKH mopo/ (uept. 34).
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Yepr. 32. O6mas cxema cHCTeMbI OCYILLIEHHUS

1 - u3BecTHsIKH; 2 - XKeJIe3HbIe Py/bl; 3 - 1uaba3oBbie MophupuUTa; 4 - aHe3UTOBbIE TTOPHUPHUTH; 5 -
ByJIKaHW4eckue Opekun; 6 - Tydsl u TyhoOpekunu; 7 - TypoOpeKurH aHJe3UTOBBIX U 0a3aJIbTOBBIX
nopbupuToB; 8 - Tyhdursr; 9 - yyacTku, rae HaAPYyIHBIC MECKU 3AJIETAI0T Ha CKAaTHBIX mopoaax; 10 - nuHuu
TEKTOHMYECKOTO HapyeHus; 11 - KOHTYp 30HbI CABHKEHUSI [0 TOBEPXHOCTH MOA3EMHOr0 pyaHuKa; 12 -
BEHTHJIILMOHHBIE APEHAXHBIC CTBOJIBI; 13 - MIaBHBIN W BCHOMOTATEJILHBIN IaXTHBIE CTBOJIBL; 14 - IpeHaKHBIE
BBIPaOOTKY ropru3oHTa -110 M cO CKBOZHBIMM (DMIIBTPAMU U BOCCTAIOIUMH CKBKHHAMMU; 15 - BEHTHIISIIMOHHBIC
BBIPaOOTKH ropu3oHTa -140 M ¢ IpeHakHBIMU yCTpOHCTBaMu; 16 - HOATOTOBUTENbHBIC BEIPAOOTKN TOPU30HTA -



200 M ¢ apeHaKHBIMHU yCTpOWCcTBaMHM; 17 - MOArOTOBUTEIbHBIC BRIPA0OOTKH TOpr30HTa -260 M ¢ ApCHaKHBIMH

ycrpotictBamu; 18 - nieHTpansHast HacocHast ctaHnus ropu3onTa -400 m; 19 - HacOCHBIE CTAHIMK TOPU30HTA -
110 m
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Yepr. 33. Pa3zpes 1-1 (cm. uepr. 41)

1 - cynecu; 2 - ONIOKU 1 ONOKOBBIE TJIMHBL; 3 - NECKU; 4 - TIMHBI, 5 - mecyaHukH; 6 - Kopa BHIBETPUBaHHMS
NaJe030UCKUX MOpOJ; 7 - mophupuTsl; 8 - Tyl 1 TydoOpekuny; 9 - Bynkanudeckue opexunu; 10 - TyGpdursr;
11 - u3Becthsky; 12 - nuabazosie nophupura; 13 - pyasr; 14 - TekroHMuecKre HapyueHus; 15 - ropHbie
BBIPA0OTKH C BOCCTAIOIMMHU CKBaXXMHAMH; 16 - ypoBeHb MOJI3EMHBIX BOJ| B BEPXHHUX Teckax; 17 - ypoBeHb
MOZ3EMHBIX BOJ| B HAJIPYIHBIX TIeCKaX U B pyle; 18 - MoHMKeHHbII ypoBeHb NOA3EMHbBIX BOJ; 19 - maxTHbIe
cTBOJIBI; 20 - CKBO3HBIE (DHITBTPHI




Yepr. 34. CucreMa caMOM3JIHBAIOIIMXCSA CKBAKUH BOKPYT KaMephl Nepea Ha4aaoM
B3pPbIBOB

1 - MOHWKEHHBIA YPOBEHB ITOJ3EMHBIX BOJ Iepell 0OpyLIIeHHEM MOTOJIOYHHEI KaMephl; 2 - CaMOHM3JIHBAIOLIHECS
CKBa)XHHBI, 3 - JINHU, OTACIIAIONIAs MOTOJIOYNHY, oOpymmaemyro Bo |l ouepens; 4 - mepembraky; 5 -
BCHTHJIAIIOHHBIC BBIPAOOTKH; 6 - OTKATOYHBIC BEIPAOOTKH; 7 - Kamepa (OYUCTHOE POCTPAHCTBO); 8 - CKBaKUHBI
JUIsL pa3MELICHHs B3PBIBHBIX BEIIECTB, HCIIOJIb3YEMBIS ISl CTOKA BOABI 3 PYIHOTO Tela

JlomkHO OBITH NPEAYCMOTPEHO TaKXe YCTPOWCTBO BCIOMOIATEIbHBIX IE€PEMBIYEK,
NPEJOTBPALIAIOIIUX B CIIydyae MPOPHIBOB BOABI U MECUYAHO-TIMHHUCTBIX MOPOJ, MOCTYIUICHHE
UX Ha JIpyrue ropu3oHThl. [log3eMHbIe HACOCHBIE CTAHIIMHU 1IeNIECO00PA3HO MPETyCMaTPHUBATH!
y KaXJI0T0 CTBOJIA, U3 KOTOPOrO BEAETCS MPOXO/KA IPEHAXHBIX IITPEKOB HA ropu3oHTe -110
M, a y BCIIOMOTATEJILHOTO CTBOJIA - HA ropu3oHTe -400 M - TI1aBHYIO M IPH HEOOXOAUMOCTH Ha
JPYTUX OTKaTOYHBIX TOPU30HTAX - YYACTKOBBIE.

BuyTpupynHu4Hble yCTpOWCTBa U MEPONPUATHS B NEPUOJ CTPOUTENHBCTBA PYJHUKA U B
HayaJlbHbIM MEpPHOJ €ro SKCIUTyaTallud UIParT BaKHYIO POJIb U JIOJKHBI BBIIOJIHATBCS C
NOBBILICHHOW MHTEHCHUBHOCTHIO. [lo Mepe ocyuieHus u cpabOTKH YpOBHEW B HaApyIHBIX
BOJIOHOCHBIX CJIOSIX - B II€CKaxX, NECUYaHMKaX, OMNOKAX M COOTBETCTBEHHO B PYIHOH 30HE,
MOTPEOHOCTh BO BHYTPHUPYAHUYHBIX CpelcTBax Oyner cHmKatbcs. OCOOEHHO 3TO CTaHET
3aMETHBIM II0CJIe OTPa0OTKM BEpXHHMX 3Ta)Kel, KOrja BO3PacCTeT CBsA3b MEXAY BOJaMHU
HAJpPyIHOM W PYJOHOCHOW TONI M YCWIHTCA JPEHHUPYIOIas poJib CAMUX IOA3EMHBIX
BBIPaOOTOK.

3amuTa pynHHKa OT IOBEPXHOCTHOIO CTOKAa HAa O3TOM MECTOPOXKJEHUHU JIOJDKHA
3aKJII0YaThCs B YCTPOWCTBE HAarOpPHBIX KaHaB, MECTHBIX BOJOTOKOB M B COOTBETCTBYIOLIUX
IUIAHUPOBOYHBIX paboTax Ha ydacTKaxX NIAXTHBIX CTBOJIOB, IJI€ IOBEPXHOCTHBIE BOJIbI
JIOJKHBI OBITH OTBE/IEHBI OT COOPYXEHUH.

[Topsimok BBOJA B JEHCTBUE COOPYXEHHH M YCTPONCTB BBIOPAHHOMN CHUCTEMBI 3aIUTBHI,
otBeuaroiuii TpedoBanusam 1. 1.19 CHull 2.06.14-85, cnenyrommii:

1) nomKHBI OBITH OPraHU30BaHbl U COOTBETCTBEHHO 3aIIUIIEHBI OT MOBEPXHOCTHOTO CTOKA
IUTOINAJKHU HIAXTHBIX CTBOJIOB, a 3aT€M JIOJDKHBI OBITh BBIMOJHEHBI U JPYTHe 3alllUTHBIE OT
MOBEPXHOCTHBIX BOJI MEPOIPHATHS; TOCKOJIbKY CTBOJIBI Ha O3TOM MECTOPOXKJIEHUU
1eJ1eco00pa3HO MPOXOAUTh C TPUMEHEHHEM 3aMOpaXXKMBaHMUA TPYHTOB, TO JO Hayaia
MPOXOJKH HIAXTHBIX CTBOJIOB JOJIKHBI OBITH BBIMOJIHEHBI HEOOXOAMMBIE JIbJIOIOPOIHBIE
3aBeChl; B IMEPBYIO ouepelb (mpudyeM 3a0JIarOBPEMEHHO) JOJDKHBI OBITh MPONAEHBI TpU
IIaXTHBIX CTBOJIA, M3 KOTOPBIX OYAYT HPOXOJUTHCS MOJ3EMHBIE JPEHAKHbIE BBIPAOOTKH,
I0’KHBIN 1 CEBEPHBIN BEHTWISILIMOHHBIE M BCIIOMOTaTENIbHBIN;

2) BOJONOHM3WUTENBHBIE CKBRXHHBI CJIEIyeT BBOJUTH TIPYINIIaMH, PaBHOMEPHO
pacnpeneeHHbIMY 110 KOHTYPY IUIOIIA iU TEPPUTOPUH PYIHUKA, U3 pacyeTa:

JUIsl CKBQ)KMH BHEILIHEN CHCTEMBI - Ha JOCTHIKEHHE ITOHM)KEHNS Ha KOHTYPE B HAIPYJHOU 1
PYIHOM TOJNIIAX 10 MIyOMHBI, HA 5 - 7 M MpeBbILIAIONIEH MOAOUIBY NECKOB - K Haydaly
OYHUCTHBIX paboT;

JUISL CKBa)KMH HaJl TIOJI3€MHBIMH BBIPAaOOTKaMU PyJIHHUKA - HAa CPAOOTKY K 3TOMY K€ CPOKY
CTaTMUYECKUX 3aI1aCOB MTOA3EMHBIX BOJI B HAJPYJHOM TOJILIE, B KOHTYpPE BHEIIHENW CUCTEMBI;

YUUTBIBasi CPOK CTPOUTENIHCTBA PYIHUKA JI0 Hayalda OYMCTHBIX paboT (5 JIeT), a Takxke
HEOO0XO/IMMOCTh HEKOTOPOrO0 BPEMEHM Ha OpraHu3alMi0 CTPOUTEIbHOW IUIOIIAIKH U
YCTPOMCTBO BOAOMOHU3UTENBHBIX CKBAXMH, KOHTPOJBHBIH CPOK MPOJOJIKUTENIbHOCTH
OTKAYKW JUIsl JIOCTHOKEHHUsS] TpeOyeMOro MOHMXKEHHUS COCTaBUT NMPUMEpPHO 3 Tofa; NepBbIe
BOJIONIOHU3UTENIbHbIE CKBaXHHBbl Ha KOHType MOTpedyeTcss BBOJUTh B JEHCTBUE C
NOTPYKHBIMH HAacoCaMH, B JaJbHEMIIEM OHU MOTYT BBINOJHATHCS Cpa3y KaK CKBO3HbBIE
(GuUIBTPBI; MOATATHOCTH BBOJIa BOJONOHU3UTENBHBIX CKBKUH U MOCIEAYIOUINX MEPONPUATUI
MO3BOJIMT KOPPEKTUPOBAThH ONpE/EICHHbIE pacieTOM 00BEMbI BOJONOHU3UTENBHBIX paldoT U,
B YaCTHOCTH, YHCJIO BOJOIIOHU3UTEIBHBIX CKBAXKHH U PACXO/bl OTKAUEK;

3) B mepHoj MPOXOAKH IMOJTOTOBUTENIBHBIX BBIPA0OTOK, KOTOpBIE CJIEIyeT BECTH
OJIHOBPEMEHHO Ha Tpex ropusoHTax: -140, -200 m -260 M (c omepexkeHHEM BEPXHHX
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TOPU30HTOB B 3aBUCHMOCTH OT MPOW3BOJCTBEHHBIX BO3MOXHOCTEH) CIEAYEeT BBIMOJHATH U
BBOJIUTh B JICHCTBHE CAaMOMW3IIMBAIOIINECS CKBKWHBI, 3a0ypuBacMble W3 JPCHAKHBIX WU
MOJITOTOBUTEIILHBIX BBIPAOOTOK; B TPOEKTE JOJKHA OBITH MPEAYCMOTPEHA BO3MOXKHOCTH
nepeobopyI0BaHusA, MPH HEOOXOAMMOCTH (¢ y4eToM TpeboBaHui 1. 4), BOCCTAIOIIUX
CKB)KWH, 3a0ypHBacMbIX Ha MIECKHM M Ha PyAYy B BaKyyMHBIC, TyTeM MOAKIIOYEHUS K HUM
BaKyyMHBIX YCTaHOBOK Tunia ¥ BB mim qpyrux 1uist ycKOpeHust OCyIICHHS TIECKOB U PY/IbI,

4) K MOMEHTYy Hayajlla O4YHCTHBIX pPabOT MOXET OBITh JONYIICH pa3pblB ypPOBHEH
MOJI3EMHBIX BOJ| B HAJPYAHBIX TECKaX M PYIOHOCHOW 30HE, NPH 3TOM YPOBEHb MOI3EMHBIX
BOJ B HaJPYAHBIX TecKax (Haa MepBOOYCPEAHBIMU KaMepamu) HEe JOJDKEH MPEBBIIIATh UX
MIOJIONIBY CBBINIE 5 - 7 M, a B pyIHOU 30HE Tepeln B3pPbIBAMH JODKHBI OBITh OCYIIEHBI OT
TPaBUTALIMOHHON BOJIBI B3phIBAEMBIC PYy/Ia M OKPYKAIOIINE €€ TIOPO/IBL.

OctaTouHblil yPOBEHB B HAAPYIHBIX MecKax (5 - 7 M) B JAHHBIX YCIOBUSAX HE MPEIbSIBIISCT
OTAaCHOCTH: TIPU B3PbIBAaX MOPOJIA PA3PBIXJIAETCS, U TO KOJIUYECTBO BOJIBI, KOTOPOE TMOMAET B
BBIPAOOTAHHOE MPOCTPAHCTBO BhIIe ropu3oHTa -140 M, JUIIE HECKOJIBKO ITOBBICUT
BJIQKHOCTH 3aIIOJIHUBIICH €0 MOPOJbI, @ CO BPEMEHEM YPOBEHb IMOA3EMHBIX BOJ HAJ PyJIOH
cpaboTaeTcs MOJIHOCTBIO.

[Ipy TPOEKTHUPOBAHUU CIIEAYeT pacCMaTpWBaTh W JPYrUe BO3MOXKHBIC IPOCKTHBIC
pellieHHs, B YaCTHOCTH, HWCIOJb30BaHUE JJISI KOHTYPHOH CHCTEMBI BOJOIOHH3UTEIbHBIX
CKBOKWH, OOOPYIOBAaHHBIX HACOCAMH, B3aMEH JAPEHAXHBIX IITPEKOB CO CKBO3HBIMU
GWIbTpaMu, BOCCTAIONIMMU CKBRXWHAMH U TOJ36MHBIMH HACOCHBIMH CTAHIUSIMH Ha
ropuzonTte -110 m.

3. OPTAHM3AIISA BHYTPUKAPLEPHOT'O CTOKA Y KAPHEPHBIN
BOJIOOTJINB

OO0mIue moJI0:KeHus

3.1. Opranu3anus BHyTPUKAPHEPHOTO CTOKA MIPECICAYET CIACAYIONTUE EIH:

a) TPEeJOTBPATUTh OOBIYHO COMYTCTBYIOIIME HEOPTaHW30BAHHOMY CTOKY pa3MbIB U
pa3pylieHrue 0TKOCOB Kapbepa (pa3pesa);

0) cokpaTuTh HH(PUIBTPALUIO BOJIBI B TOPHBIE TMOPOABI U (PUIBTpALUIO €€ K
BOJIOTIOHU3UTEIFHBIM YCTPOMCTBAM HITH B CTOPOHY K OTKOCaM Ha 00jiee HU3KUX TOPH30HTAX;

B) CO3/IaTh YCJIOBUSA, NPHU KOTOPBHIX IMOMAJAIOIINE B Kapbep BOJBI HE MPEMATCTBYIOT
3¢ (HEeKTUBHOMY BEJIEHUIO TOPHBIX padoT;

I) OpraHW30BaTh IEHTPATH30BAHHBIA BOJOOTIMB U COCPEIOTOYCHHBIH BOJOOTBO,
oOseryaromye JanbHEWIee yaaleHWe, HCIOJb30BaHWE WM cOpoC PYIAHUYHBIX BOJ B
OTBEJICHHOE MECTO.

3.2. Kapeep (pa3pe3) mOMKEeH OBITh OTpPaKICH HArOPHBIMH KaHAaBaMU W, MPHU
HEOOXOJUMOCTH, 3alIUTHBIMU JamMOaMu JUIsl CBEACHUS K MHHUMYMY BO3MOXXHOCTH
MOMAJIaHNsT B HETrO0 TIOBEPXHOCTHOTO CTOKAa C TMpHWJIETalolield TEPpUTOPHH W BOJ U3
MOBEPXHOCTHBIX BOJOEMOB U BOJOTOKOB 5 %-HOM 00ecred4eHHOCTH.

3.3. Cucrema opranu3aii BHYTPUKAPLEPHOTO CTOKA U KAPhEPHOTO BOJOOTIIMBA B 00IIEM
cllyyae BKJIIOYAET JIOKJEBYIO CEThb, HACOCHBIE CTAHIUM C BOJOCOOPHUKAMH, OTIEIIbHBIC
HACOCHBIE YCTaHOBKH € 3yMIlpaMu, TpyOOIIpOBOIBI.

B HekoTopeIX ciydasx MOXHO OTBOAMTH BOJBI M3 Kapbepa WU C YacTH €ro YCTYMOB K
MecTaM cOpoca cCaMOTEKOM.

3.4. llpu mNPOEKTUPOBAHWHM OPTraHU3AlMK BHYTPUKAPHEPHOTO CTOKA M KapbhepHOTO
BOJIOOTJIMBA JIOJDKHBI OBITh YUTCHBI:

a) TOJ3EMHBIC BOJbI, BBICAUMBAIONIMECS B Kapbep (pa3pes3), NPUTOK KOTOPBIX
OIIpEICTISIETCS] HA OCHOBAHUH THIPOTEOJIOTMIECKUX PAacueToB (CM. pasa. 14);

0) YTCUKHM TEXHOJOTMYECKHMX, XO3SIMCTBEHHBIX M OBITOBBIX BOJ B Kapbepe (paspese);
pa3Mepbl yTedeK IPUHUMAIOTCA M0 JaHHBIM FOPHOM YacTH MPOEKTAa MPeIPHUTHS;

B) BOIbI, oOpasyrommecs H3 aTMOCPEPHBIX OCAJKOB, BBIMAJAIONIMX HA TJIOMIANb,
OTPaHUYEHHYIO 3alTUIIAIONIMMU Kapbep (pa3pe3) HaropHbIMHU KaHABaMH M TaMOaMu; B ClTydae



OTCYTCTBUSI C OJHOM U3 CTOPOH BBIPAOOTKM ONACHOCTH IPOHUKHOBEHUS B HeEe
NOBEPXHOCTHBIX ~ BOA M, HET 3AIIUTHBIX OTPAXIAIONIMX  yCTPOWCTB, TpaHHIA
paccMaTpUBaeMOl ITUIOMIAAM HA HEOTPAKIACHHOM YUYacTKe Kapbepa (paspes3a) MpHHHUMAeTCs
BAOJb €ro OpOBKM; BEJIMYMHA pAcCYETHOI'O KaphepHOrO CTOKa, OOpasylomerocs U3
aTMOC(EpPHBIX OCaJIKOB, ONPEACISIETCS pPacXoJaMu JIOKICBBIX BOJA 00ECIEYEHHOCTHIO,
YCTaHaBIMBAEMOM JUIS PAa3IMYHBIX PACUETHHIX CIYy4aeB B COOTBETCTBUH C PEKOMEHIAIMSIMU
mm. 3.5 -3.7.

3.5. Ilpu mpoeKTUPOBAHUM JOXKICBOM CETH PACUETHBIH HMPHUTOK JOXKIEBBIX BOJ CIEIYET
OTIpeNeNATh METOJOM IpENeNbHbIX MHTEHCHBHOCTEH, MCXOIs W3 IMEPHOAAa OXHOKPATHOTO
NPEBBIIICHUST PACUCTHOW MHTCHCHUBHOCTH JOXIfA, pPaBHOrO 5 romam, a g 0cobo
OTBETCTBEHHBIX OOBEKTOB MJIM ONACHBIX B OTHOIIEHWH YCTOHYMBOCTH OOPTOB BHIPAOOTOK (B
CiIy4asix, CIeIMAIbHO OTOBOPEHHBIX B 3aJaHUU Ha npoektupoBanue) - 10 romam (cm. m. 5.5.
CHull 2.06.14-85), uro cooTBeTcTBYeT B nepBoM ciaydae - 20 %-Hoi, a Bo BTopom - 10 %-
HOHM 00€CIIeYeHHOCTH UHTEHCUBHOCTH JOKISI.

3.6. Ilpu mpoeKTHpPOBaHWM TJIABHOW (M YYAaCTKOBOW) HACOCHOW CTAaHIIMH, COTJIACHO
TpeboBaHusAM EMMHBIX mpaBui 0€30MacHOCTH HPHU Pa3padOTKE MECTOPOKACHHUH IOJIE3HBIX
HCKOMAEMBIX OTKPBITHIM crtocoOoM (11. 482), HeoOX0auMO IpeycMaTpUBaTh MoAady pabounx
HAcOCOB, 00ECIIEYNBAIONIYIO OTKA4Ky B TeueHue He Oosnee 20 4 MakCMMaJIbHO OXKHIAEMOI0
CYTOYHOTO MPUTOKA BOJBI, KOTOPBI PEKOMEHIYeTCsl IPUHUMATh C Y4eTOoM BoJ 1o 1. 3.4,a, 6
Y TIPUTOKA JIOXKJIEBBIX BOJ, OIPEACIIEMOr0 HCXOA U3 CYTOYHOTO CIIOSI OCAIKOB IIPU TIEPHO/IE
ero ogHokpatHoro npesbiieHust 0,33 roma, a It 0c000 OTBETCTBEHHBIX OOBEKTOB (CM. II.
3.5) - 1roxu.

3.7. Ilpu mpoexTrpoBaHuu BogocOopHUKOB cornacHo 1. 3.12 CHull 2.06.14-85 nomkHa
ObITH oOecrieueHa WX BMECTUMOCTH (C HCHOJIB30BaHHWEM I10 BO3MOXXHOCTH BBIPAOOTaHHOTO
IIPOCTPAHCTBA) y IJIaBHOW M KaX/10H y4yaCTKOBOW HACOCHOW CTaHIMH, KaK IPaBUJIO, paBHas
00BbEMy PacyeTHOrO CTOKa, KOTOPBIA peKOMEHAyeTcs NMPUHUMATh 3a BpeMs 1 cyT ¢ yduerom
Box 1o 1. 3.4,a, O ¥ MPUTOKA JOXKIEBHIX BOJ, OMPEIEIIIEMOT0 HCXOJS U3 CYTOYHOTO CIIOS
0CaJIKOB NPH MEPHOJIE €ro OJHOKPATHOIO MPEBBIILIEHHU S JeT, a A 0c000 OTBETCTBEHHBIX
00bekToB (cM. 1. 3.5) - 10 yieT 3a BBIYETOM BOJIBI, OTKaYMBaeMOM 3a 370 ke Bpems (1 cyr)
HAaCOCHOM CTaHIMEH; MPU HEBO3MOXKHOCTH BBIMOJHEHUS A3TOr0 TpeOOBaHUS B IPOEKTE
JIOJDKHBI OBITH TIPETYCMOTPEHBI HEOOXOIUMBIE MEPOIPHUATHS, MO3BOJIOIMINE BPEMEHHOE
3aTOIJIEHHE HIDKHUX pabOYMX TOPU30HTOB, U BOJOCOOPHUKM BMECTUMOCTBIO, paBHOH He
MeHee 3-9acoBOT0 HOPMAIILHOTO MpUTOKa BoJ (1o 1. 3.4,a, 0).

[TpenycmaTtpuBaemble MepoIpuaTus (B OCHOBHOM, B 4acTU pa3MelIeHHs 000pyI0oBaHUS
CHCTEM W METOIOB pa3padOTKH) JJOJDKHBI HWCKIIOYaTh BO3SHHUKHOBEHHE CYIIECTBEHHBIX
3aTpYAHEHUI MPH MPOU3BOJCTBE IOPHBIX PA0OT M JAOMYCKAaTh HOPMAIbHYIO SKCIUTyaTallUIO
Kapbepa (paspesa) ¥ MpH JOXKIAX, TPEBIIIAIOIINX PACICTHYI0O HHTEHCUBHOCTD, a TaKXKe MpH
TasHUM CcHera. B HeoOXOAMMBIX ciyyasiX ciexyeT JONycKaTh OTKAauKy IOBBIIIEHHBIX
MIPUTOKOB KaphepHBIX BOJ HE TOJIHLKO pabOYNMU, HO U PE3EPBHBIMU HACOCAMHU.

PacueTr moBepXHOCTHOTO CTOKA B Kapbhepe

3.8. PacyeTHBIN IPUTOK JOXKIEBBIX BOJ (r, JI/C, K JOTKAaM ¥ KaHAaBKaM Ha yCTylax Kapbepa
(pa3pesa) Mo MeTOTy MpeAeTbHBIX HHTEHCUBHOCTEH CIEAYyEeT ONPEaeNsITh 1Mo popmye

— ZmidAlyzF K
r tl,Zn—O,l 2
r 1)
TAC Zmid - CpelaHee 3HadyeHne Kod(PQuImeHTa, XapaKTepu3yIIero MoBEepXHOCTh OacceliHa
CTOKa, KOTOPOE PEKOMEHAYETCSl OMpEeNesTh KaK CPEeIHEB3BEIICHHYIO BEIHMUHUHY
WCXO/ISI U3 3HAYEHUH Z, TPUBEJEHHBIX B Ta0. 2.

Tabauma 2

IToBepxHOCTB | z | Ymt
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IToBepxHOCTB z Wt
Bce rpyHTOBBIE TOBEPXHOCTH, KPOME 33aI€PHOBAHHBIX U OTKPBITHIX IECUaHbBIX 0,064 0,15
nopoJ
3anepHOBaHHBIE TIOBEPXHOCTH 0,038 0,09
OOHa)XCHHBIC B Kapbepe MOBEPXHOCTH MECYAHBIX TIOPOJT 0,032 0,075

Ha OCHOBAHHM COOTBETCTBYHOIINX HCCIICTOBAHMIA.

IIpumeuanue. [IpuBeneHublc 3HaUECHUA KOIQ(DUIUEHTOB Z U Yt MOXKHO YTOYHATH 110 MECTHBIM yCIIOBHSAM

A - mapameTtp, orpenenseMblii mo Gopmyine

A=,20"| 1+

31ech (0 - WHTCHCUBHOCTH JOXIS, JI/C
nponospkuTenbHOCThI0 20 MuH nipu P = 1 rop, onpeaesnseMast mo 4epr. 35;

lgP
lgm,

Ha

Y

9

1

n - TIOKa3aTeJlb CTENICHH, OTPEIeISIeMbIH 110 TabJI. 3;
P - mepuon OMHOKPAaTHOTO TPEBBINICHHS WHTCHCUBHOCTH OIS, NPUHUMAECMBbIA B
COOTBETCTBUH C I1. 3.5 U 33JJaHUEM Ha MPOCKTHPOBAHHKE;

M, - cpeltHee YUCIIo JOXKICH 3a ToJl, MPUHUMAaeMoe 10 Tao. 3;
Y - IOKa3aTesb CTENeHH, TPUHIMAEMBbII 110 Ta0I. 3;
F - pacuerHas miomanpe CToKa, ra, (pUHUMAaeMasi B COOTBETCTBUH C 1. 3.4,B;
tr - pacdeTHas TPOJODKHTEIBHOCTh TOXIS, PaBHAs MPOIOJDKHTEILHOCTH HPOTEKAHHS

JIOXJICBBIX BOJl IO TOBEPXHOCTH W BOJOCTOKAM JIO0 PAac4YeTHOrO y4acTKa, MHH,

ompezenseMas o Gopmyie

tr = feon + Lean +p,

ra, s

TaHHOM

()

MCCTHOCTH

(3)

teon - MPOAOIHKUTENIBHOCTD MPOTEKAHUS JIOXKACBBIX BOJ IO KaHABBI HA MEPBOM (BEPXHEM)
ycTyne, IpuHuMaeMasi paBHoi 5 - 10 MuH, a /U1 KaHAB Ha OCTAJIbHBIX YCTyMax - 2 -

3 MHH;

tcan - TO XK€, 10 KaHaBaM 10 C6pOCHOI>'I JIMHUU, MHH, OollpeacigeMas 1mo (bopMyJIe

gy = 0,021 20,

Vcan

lcan - UTMHA pacdyeTHOro yyacTKa KaHaBbl OT BOJOPA3/ielia 10 COPOCHOM JTMHUH, M;
Vcan - pacueTHasi CKOpOCTb T€UEHHs B KaHaBE Ha yyacTKe, M/C;
tp - IPOJOIKUTENBHOCTh MPOTEKaHUS JOXKIEBBIX BOJ IO TpyOaM COPOCHOM JHMHHUH 10

PpacCUUTBIBACMOI'0 CCYCHUS, MUH, OIIPCACIIsIEMA 110 (bopMyne

!
t,=0017 >,

Vo

|, - ITMHA pacYeTHOTO y4acTKa cOPOCHOI JIMHUH, M;
Vp - pacueTHasi CKOPOCTb TEUEHUS Ha Y4acTKe, M/C;
npu t, = 5 muH B popmyiy (1) BBoauTCs TONMpaBoUHbI K03 duuneHT, paBHsrii 0,8;

K - k03¢ dunment, yuuTsIBaoOmMii HEPABHOMEPHOCTh BBINMAJCHUS JIOK/A O IJIOMIATU U

MIpUHUMAaEMbIil 1o Tab. 4.

(4)

()

Tab6auma 3
. 3HayeHue n npu 3Ha4yeHue | npu
Paiion p>1[P<1| ™ v [P=033] P=1
ITo6epexns benoro u bapennesa Mopeit 0,40 0,35 130 1,33 0,48 0,68
Cesep esporneiickoit yactu CCCP u 3anagnoii Cubupu 0,62 0,48 120 1,33 0,47 0,68
PapHuHHBIC OOmacTm 3amaza W ueHTpa eBpomeiickoi| 0,71 0,59 150 1,54 0,44 0,65
yactu CCCP




Paiion

3HavyeHue n npu

m;

3HaueHue | npu

P>1 | P<1 P=033| P=1
PaBHuHHBIE 00J1acTH YKpauHbI 0,71 | 0,64 110 1,54 0,42 0,64
BosBsiennoctr eBporneiickoit yactu CCCP, zamagnsni| 0,71 | 0,59 150 1,54 0,44 0,65
CKJIOH Ypaia
Boctok VYkpauwnel, Hu30Bhe Bomrm m ona, IOxwusvii| 0,67 0,57 60 1,82 0,31 0,55
Kpbm
Hwxuee [ToBoimkee 0,66 0,66 50 2,0 0,26 0,50
HaBeTpennrple CKIOHBI BO3BBINICHHOCTEH eBponeiickoii| 0,70 0,66 70 1,54 0,39 0,60
gactu CCCP u CeBepnoe IlpeaxaBkasbe
CraBponoJbcKasi BO3BBIIIEHHOCTb, ceBepHble pearopbs| 0,63 | 0,56 100 1,82 0,35 0,58
bonpmioro KaBkaza, ceBepHblii ckioH bombiioro
Kaskaza
HOxHas vacts 3amamgnoit Cubupu, cpennee teuenue p.| 0,72 0,58 80 1,54 0,40 0,62
Wnu, pation o3. Ane-Kynb
Henrpansusii  u  CeBepo-Bocrounsiit  Kazaxcran,| 0,74 | 0,66 80 1,82 0,34 0,56
npearopbst Anras
Ceseprble ckioHBl 3amanueix  Casn, 3ammmiickoro| 0,57 0,57 80 1,33 0,45 0,66
Anaray
Joxynrapcekuit Anaray, Ky3nenkuit Anaray, Anraii 0,61 0,48 140 1,33 0,48 0,68
CesepHblIii ckioH 3ananHbeix CastH 0,49 0,33 100 1,54 0,41 0,63
Cpenusist Cubupb 0,69 0,47 130 1,54 0,43 0,64
Xpebet Xamap-/laban 0,48 0,35 130 1,82 0,37 0,59
Boctounas Cubups 0,60 0,52 90 1,54 0,40 0,62
bacceitnnr [unku u Aprynu, noauaa Cpenaero Amypa | 0,65 0,54 100 1,54 0,41 0,63
Bacceitapr KonbiMbl u pek OxoTckoro mopsi, cesepHasi| 0,36 0,48 100 1,54 0,41 0,63
yacTb HuxkHeaMypCckoil HU3MEHHOCTH
ITobepexne Oxotckoro mopsi, bacceitusl pek bepurrosa| 0,35 0,31 80 1,54 0,40 0,62
Mopsl, IeHTp u 3anaa Kamuatku
Bocrounoe mobepexne Kamuarku 1oxuaee 56° c. m. 0,28 0,26 110 1,54 0,42 0,64
ITo6epexne TaTapckoro mposmBa 0,35 0,28 110 1,54 0,42 0,64
Paiton 03. Xanka 0,65 0,57 90 1,54 0,40 0,62
Bacceitner  pex  Amonckoro wmops, o. Caxammn,| 0,45 0,44 110 1,54 0,42 0,64
Kypunbsckue o-Ba
IOr Kasaxcrana, pagauna Cpenneit Asuu u ckionsl rop| 0,44 0,40 40 1,82 0,27 0,51
10 1500 m, 6acceiin 03. Uccrik-Kynb 10 2500 M
Ckutonst rop Cpenneit Azuu Ha Boicote 1500 - 3000 m 0,41 0,37 40 1,54 0,33 0,56
IOro-3ananuas TypkmeHust 0,49 0,32 20 1,54 0,25 0,51
YepHomopckoe mobepexxbe W 3amanHeiii  ckimon| 0,62 | 0,58 90 1,54 0,40 0,62
Bonwmoro Kaskaza no Cyxymu
IMobepexnre Kacmmiickoro wmops u paamHa ot| 0,51 0,43 60 1,82 0,31 0,55
Maxaukaisl 10 baky
Bocrounsrit  ckimon  bompmoro  Kamkaza, Kypa-| 0,58 0,47 70 1,82 0,33 0,55
ApakcuHCcKas HI3MeHHOCTH 10 500 M
IOxueni cknon bBoasmoro Kaskaza seime 1500 m,| 0,57 0,52 100 1,54 0,41 0,63
r0)kHbIH ckiToH BhItiie 500 M, JJarACCP
Io6epexxbe YepHoro mopst Hinke Cyxymu, Konxunckas| 0,54 | 0,50 90 1,33 0,45 0,66
HU3MEHHOCTB, CKJIOHBI KaBkaza mo 2000 m
Bacceitn p. Kypsl, Bocrounas dacte Manoro Kaekasza,| 0,63 0,52 90 1,33 0,45 0,66
Tanpimckuit xpeder
CeBepo-3anaaHas U UeHTpajbHas 4acTH ApMEHUU 0,67 0,53 100 1,33 0,46 0,67
Jlenkopanp 0,44 0,38 171 2,2 0,32 0,55
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Yepr. 35. 3naueHusi BeJTHYNH HHTEHCUBHOCTH JTOMKAA (20

TabOnuua 4
ITmomans croka, ra 500 500 1000 2000 4000
3nagyenne ko3¢ durmenta K 1 0,95 0,90 0,85 0,8

Ipumep 16. Onpederums pacueTHBIE PacxXoabl BOJOOTBOJHON KaHAaBBI Ha ydacTke BiA,
pacIroI0KEHHONW Ha MEPBOM (BEPXHEM) yCTyIE Kapbepa, IPU CPEIHEN CKOPOCTH TEYEHHUS B
kaHaBe 0,70 M/c m cOpocHoW JMHMH AB, OTBOJSIICH BOMY W3 MPUMBIKAIOIMIUX K HEW
BOJIOOTBOJIHBIX KaHaB (uepT. 36) UCXO U3 CpeHeH CKOpOCTH BOJbI B TpyOax 5 m/c. Kapbep
pacmiosioxeH B paitone Kypckoii 0611

PacueTHas miomanbs cToKa s pacCUYUTHIBAEMOIO y4YacTKa BOJOOTBOJHOW KaHAaBbl OT
BOJIOpa3ienbHON Touku Bj 710 compspkeHHs co cOPOCHOM JIMHHUEH B TOuke A ciaraercs u3
TEPPUTOPUN MEX]JY HAaropHoil kaHaBOW M OpOBKOW Kapbepa C 3aJJepHOBAHHOW T'PYHTOBOMH
MOBEPXHOCTHIO (3,5 ra) M 0OHaXXEHHOW B BEPXHEM OTKOCE TIOBEPXHOCTBHIO MECUAHBIX TTOPOJT
(0,5 ra); mmuHa pacyeTHOro ydacTka KaHaBbl (OT HamOosiee ynaneHHOH Touku Bi 1o
paccMaTpUBaeMoro ceueHust B Touke A) coctabiseT 350 m.

Pacuernas miomane CTOKa Ui PacCUUTHIBAEMOr0 ydacTKa COPOCHOW JIMHMU BKIIOYAET
IUIOIIA/lb OJIEPHOBAHHOM TEPPUTOPUM MEXAy HAropHoil KaHaBOWl M OpOBKOW Kapbepa Ha
yuactke B1B; (Mexny AByMms BojopaszenaMu) M ydacTka OopTa Kapbepa MEXIYy dTUMH Ke
Bojlopaznenamu B; u B, OpoBKOM Kappepa W JIOTKOM Ha KpOBJE CKaJIbHBIX OO,
MPEJICTABICHHOTO MOBEPXHOCTHIO Mecyanbix mopox (0,5 +09+23+10+15=6,2ra)u
MOBEPXHOCTHIO Mpouunx mopox (1,1 + 3,2 + 0,7 + 2,5 = 7,5 ra); nmmHa pacyeTHOTO y4JacTKa
cOpocHOM TUHUM (OT MPUMBIKAIOIIEH BOJOOTBOJHON KaHABhI HAa MIEPBOM YCTYIIE 10 JOTKAa Ha
KPOBJIE CKaJIbHBIX MOPOJI cocTaBisieT 220 m).

OnpenensieM cpenaHee 3HaueHUE KOIPPUIIMEHTOB CTOKA Zmig B 3aBHCHMOCTH OT

MPUHUMAEMBIX 110 Ta0JI. 2 KO3 GUIIMEHTOB Z, XapaKTEPU3YIOUTUX MOBEPXHOCTh CTOKA!
JUTSL BOJJOCOOPHOM IJIOMIAAN Y9acTKa KaHABBI
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JUTISL BOJIOCOOPHOM TUTOMIAAM Y4acTKa COPOCHO




YepT. 36. YuacTok 6opTa Kapbepa (kK npumepy 16)

1 - 3aiepHOBaHHAs TOBEPXHOCTD; 2 - O0OHAXCHHUS B Kapbepe MOBEPXHOCTH MECUYAHBIX MTOPOT; 3 - MPOYHE TOPOJIH;
4 - HaropHas KaHaBa; 5 - BOJIOOTBOTHBIC KaHABKI; 6 - COpOCHas TMHHUS; 7 - BOJOCOPOCHOM JIOTOK Ha YPOBHE
CKaJIBHBIX TIOPOJI

[TpuHuMaeM MPOAOKUTENBHOCTh MPOTEKAHUS J0XKICBBIX BOJ /0 KaHaBbl Ha IMEPBOM
(BepxHeM) ycryre, teon, paBHOM 10 MUH.

Omnpenensiem 1o ¢popmyie (4) NpoJOHKUTEIBHOCTb IPOTEKaHUs JOXKAEBBIX BOJ 110 KaHAaBE
Ha TIEpBOM (BEpXHEM) YCTyNe Kapbepa OT HamOoyiee yoalieHHOW Touku (Touyka Bj) mo
CcOpOCHOM JIMHUM NPHU Vean = 0,7 M/cC

t, =0021 250 =10,5 Mum.

b
Onpenensem no Gopmyiie (5) mpoaoKUTENHPHOCTD MPOTEKAHUSI TOKACBBIX BOJ IO TpyOaM
cOpOCHOM JIMHHUM JI0 JIOTKA Ha KPOBJIE CKAJIBHBIX OPOA (10 Touku b) mpu Vp = 5 M/c

t, = 0,017 2§0 =0,75 MuH

[TpoIOKUTETLHOCTD MPOTEKAHUS JOXKIEBBIX BOJA 10 PACCUMTHIBAEMBIX CEUCHUH 1y
omnpenenseM 1o dpopmye (3):
B TOYKe 4 BOOOOTBOIHOMN KaHABEI

tr =10+ 10,5 = 20,5 mun;
B TOUKe b COPOCHOM JTMHUHU
tr=10+ 10,5+ 0,75 = 21,25 MuH.

OrmpezensieM 3HaUCHUS BEIMYUH, BXOAAIINX B popmyny (2):

UHTEHCUBHOCTH JOXKI, J1/c Ha 1 ra, npomomkutenbHocThio 20 MuH nipu P = 1 rox (< Qo)
i paitona Kypckoit 0671. HaxoauM 1o kapte uept. 44: fzo = 90 n/c;

NIEPUOJT OJTHOKPATHOTO TPEBBIIICHUST PACYETHOW WHTEHCUBHOCTH JIOK/eH, P, mpuHIMaeM B
COOTBETCTBUU C II. 3.5 - P =5 JeT;

TIOKa3aTes Iy CTENeHN N M Y CpeHEe YMCIIO JOXKACH 3a To My, HAX0AUM 1o Tabi. 3 KaK JyIs
paiioHa paBHHMHHBIX oOjacTeil 3amaga u ueHTpa eBpormeiickoi yactu CCCP: n = 0,71; y =
1,54; m, = 150.

ITo ¢popmyie (2) onpenensem napamerp A

Ig5

A=90-20%7Y 1+
Ig150

1,54
J =90-8,389 -1,536 =1160.

Omnpenensiem o popmyne (1) pacyeTHble pacxoabl JOKAEBBIX BOJ (r B PAaCCUUTHIBAEMBIX
CEUEHHUAX, MPUHUMAs coryiacHo Tadi. 4 koadduuuent K paBubiM 1:
B TOUKE 4 BOJIOOTBOAHON KaHaBbI

0,037 -1160'7 -4 0,037 -4757 - 4
qr = 20’5 1,2.0,71-0,1 = 9,69

=72,66 1/c;

B TOUKe b COPOCHOW JTUHUU

0,046 -1160'7*-2035 0,046 - 4757 - 20,35
Q= 2125 1207101 = 9,69

3.9. CyTouHblil PUTOK NOXKIEBBIX BOA B Kapbep (paspes) Qp, M3/CyT, OTPEENSAIOT 110
bopmyne

=445,04 n/c

Qp = 1OKWthpF, (6)



TI€ Ym - CpelHee 3HaueHue oOmiero kod(hQuImMeHTa CyTOYHOTO CTOKA, BBIYHCISAEMOE Kak
CpelHee B3BEUICHHOE I PAacYeTHOW IUIOMAAM TIO YaCTHBIM 3HAYCHHSIM VY,
MPUBEICHHBIM B Ta0JI. 2 WU ompenesieMoe o Gopmyrie

IgP !
Vit = Znig %o(l"' Ig mr] >

(7)

Hp - cioit cyTouyHBIX OCaJKOB IIPH HEPHUOJE €ro OJHOKPATHOIO INpPEBBINICHHS P, JeT;
3HAYCHUA Hp HpI/IHI/IMaIOTCSI II0 JAaHHBIM 6HI/DKaI\/JIH_II/IX MeTeOCTaHHHﬁ; HpI/I
OTCYTCTBHMH JJAHHBIX METEOCTAHIINI HOITyCKASTCsl IPUHUMATh 3HaueHust Hy pu P =
5 rogam u 10 rogam mo tab6in. 5; a ansa P = 0,33 roga u P = 1 rony BBIYHCIATE 11O

dbopmyie
Hp = lvlpHS; (8)
Y
14 IIg P
gm,
Ko =| — a8
1+ IIgS
gm, 9)

3Ha4YeHus o33 U W1 101 pasnuaabix pailonoB CCCP npuBenenst B Tab. 3.

IIpumep 17. Jlns kapbepa, pacmnosiokeHHoro B pailone CamapkaHja, ONpEAETUTbH
CyMMapHble TIPUTOKH TIOBEPXHOCTHBIX BOJ, HEOOXOIMMYIO Iojady paboumx HACOCOB
KapbepHOH HACOCHON cTaHIMU U TpeOyeMyro BMECTUMOCTh BOJOCOOpPHMKOB. IlpuTok B
Kapbep MOJ3EMHBIX BOJ, (PHIBTPYIOIIUX B 00XO0J IpEeHAXHBIX ycTpoiicTB - 400 Mfa; IIOTEPH
OBITOBBIX M TEXHOJIOTHMUECKUX BOJ B Kapbepe - 100 Mg, [Tnomane Bogocoopa F = 1000 ra,
30 % BOIOCOOPHO¥ IIJIOMIAN - BCKPBITHIC B KAphepe MEeCKH ¢ 00IIM KOA(PPHUITUEHTOM CTOKA
vy = 0,075, nns ocranbHOM yacTu BogocOopHOH Tutomaau y = 1,15.

B cootBerctBumM ¢ 1. 3.6 MPHUTOK MOBEPXHOCTHBIX BOJ ISl MOA00pa 0OOpYHIOBAHHS
HACOCHOM CTaHIMM ONpeieNsieM U3 epuoia ogHokpatHoro npesbimenus P = 0,33 rona.

3nauenue kodpdummenrta o33 HaXoauM 1Mo Tadi. 3, kak sl rora Kasaxcrana, paBHUH
Cpenneit A3un u ckJIOHOB rop BeIcoToit 10 1500 M - o33 = 0,27.

Croit ocankoB mipu P = 5 net st pationa Camapkanja coryiacHo tadur. 5 Hs = 33 mwm.

PacuerHsiii cioit ocankos npu P = 0,33 rona onpezensem o Gpopmysie (8)

Ho,33 = 0,27'33 = 8,91.

Koadduuuent K, yuutsiBaromuii HepaBHOMEPHOCTb BBINAJEHHUS OCAIKOB I10 Itomanu F =
1000 ra, cornacuo ta6n. 4 K=0,9.
Cpennuii K03 UIMEHT CTOKa

yme = 0,075-0,3 + 0,15-0,7 = 0,1275.

PacueTHBIN CYTOYHBIH CTOK JOXIEBBIX BOJ B Kapbepe IS Moabopa 00OpymOBaHHUS
HACOCHOM cTanIuu mo Gopmyie (6)

Qo33 = 10-0,9-0,1275-8,91-1000 = 10224,2 m*/cyT.
CyMMapHBII pacyeTHBIN CyTOYHBIN CTOK ITOBEPXHOCTHBIX BOJI B Kapbepe:
¥Q = 10224,2 + 400-24 + 100-24 = 22224 v°,

Heobxoaumast nmogada pabodux HacocoB Qp HACOCHOM CTaHIIUM:

22224

Q, ~ 1110 m'/a,

PacyeTHbIil CyTOUHBII NPUTOK K Kapbepy AJIsl OIPEEICHUsS] BMECTUMOCTH BOJOCOOPHUKOB



cornacHo 1. 3.7 ompenensieMm o Gopmyne (6) mpu P = 5 1etT u CyTOYHOM CJI0€ 0CaaKOB (10

tabm. 5) Hs = 33 mm:

Qs = 10-0,9-0,1275-33-1000 = 37868 m°/cyr.

CyMmMapHbIi pacyeTHBIN CTOK B Kaphepe Ui pacuera BoJJOCOOPHUKOB:

¥Q = 37868 + 40024 + 100-24 = 49868 m°.

HeobxoxuMasi BMECTHMOCTh Qc, M, BOJOCGOpDHHKA, NPHHMMAs MOJA4y pabodunx u
3
pe3epBHBIX HacocoB 1500 M°/u momydum

Q. = 49868 - 1500-24 ~ 14000 m°.

Tab6auma 5

PecnyOnuka, kpaii, 001acTh,

CyTouHBIH
MaKCHMYM OCaJIKOB,

PecnyOnuka, kpaii, 001acTh,

CyTOYHBI MaKCHMyM
0CaJIKOB, MM, Tipu P,

IYHKT MM, nipu P, ier MYHKT JeT
5 10 5 10
PCOCP UYura 39 46
Anmaiickuii kpaii Yysawckas ACCP
Aureiick 32 39 IMopernkoe 43 56
Bapnayn 37 46 Yeboxcapsl 40 50
Buiick 36 41 AHxymcexaa ACCP
3MEUHOTOPCK 40 52 Annan 38 45
Pomnno 26 33 BepxosHCK 20 25
Toryn 30 34 Buroiick 35 46
Amypckas o6, Burum 33 43
Tom 60 71 3bIpsHKa 32 36
Trama 53 60 Kazaune 26 37
VYcerp-Hrokoka 51 65 Krocrop 27 33
Apxaneenvckas ooa. Jlenck 45 56
ApXaHreNnbcK 37 43 Hiopba 38 61
Bapanneit 25 30 OJIEeKMUHCK 31 37
Wunura 28 34 Cackbuiax 23 25
Onera 32 38 CpeqHeKOIBIMCK 20 24
SApenck 39 47 Cropen-Kroenp 38 44
Acmpaxanckas obn. Towmrio 23 25
AcTpaxaHb 31 40 UynbeMaH 44 54
Bepxuuit backyHnuak 29 35 [enaroH1B! 33 44
Xapabamm 25 31 SxyTck 30 35
Bbawwxupcras ACCP Apocnasckas oba.
benopenx 36 42 Pocros 44 53
bupck 34 37 Hexkpacosckoe 38 46
Meney3 36 42 VYkpaunckass CCP
Yoa 35 40 Bunnuykas 06:.
SHayn 38 49 KpbpKormnob 56 70
benzopoockas obn. Kmepraka 49 57
Bbenropon 45 54 Boawviuckas o6n.
bpsanckas oo Jyux 46 58
BpsiHckoe necHHuuecTBO 43 51 Hnenponemposckas ooi.
bypamckas ACCP JlHenponeTpoBck 44 52
babymkun 64 81 Honeyxas ob.
Bapry3un 36 44 Mapuymois, opT 48 59
Ksxrta 42 53 BonHoBaxa 43 52
MoH s 39 45 JKumomupckas 00..
Viag-Yun 42 52 Kuromup 44 54
Braoumupckas oon. 3axapnamckas oon.
Bnagumup 45 53 VYikropon 53 59
Mypom 41 48 Beperoso 42 48
Boneoepaockas oon. 3anopoacckas 00
Bonrorpan 37 46 Bepasack 46 55
Kambia 34 41 3anopoxse 52 63




Pecnybnuka, kpaii, 061acTh,

CyTouHbIi
MaKCHMYM OCaJIKOB,

Pecnybnuka, kpaii, 061acTh,

CyTouHBII MaKCUMyM
0CaJIKoB, MM, TipH P,

MYHKT MM, 1ipu P, 1et MYHKT JeT
5 10 5 10
KotenpH1UKOBO 38 42 Heano-Ppankosckas o011
Y pronuHCK 40 50 NBano-®paHKOBCK 50 60
OnpTOH 36 45 Kuesckas o6x.
Bonozoockas o6x. Kues 51 61
Brrterpa 40 49 Kuposoepaockas o00x.
ToteMma 41 45 Kuposorpag 48 58
Boponeoicckas ooa. Kpuvimckas obn.
Boponex 44 54 EBnaropus 44 58
Hazecmanckas ACCP Cumdepomnons 57 72
AXTBI 36 43 ®deonocust 45 57
HepOeHt 50 66 Snra 71 89
Maxaukana 47 57 JIvgo6cKas 061
Hsanosckas o6 PaBa-Pycckas 50 57
HBanoBo 41 49 Crpprit 52 62
Kunemma 38 44 Typxka 59 69
Hpkymckas obn. Huxkonaesckas o0x.
Bomaitbo 40 46 Huxomaes 56 71
bparck 40 52 Ooecckas o6
Wiumck 33 39 JIro6ameBka 50 60
Upkytck 49 58 Opnecca 46 56
Kupenck 40 50 Ionmasckas 001.
HeBon 36 43 [MTonrasa 50 64
Opaunra 38 46 Posencras 061.
[epeBo3 41 46 CapHsl 56 66
CrroasiHka 57 73 Cymckas o6n.
Taitmer 40 49 Cymsl 43 52
Kabapouno-Banxapckas ACCP Teprononvckas 001
Hanpunx 60 71 TepHomons 48 58
Kanununepaockas oon. Xapvrosckas o61.
Kanuuaunrpan 51 64 XapbKoB 45 54
Kanununcxas oon. Xepconckas o6a.
Kanuuaun 40 48 XepcoH 44 52
Kanmviyxas ACCP Xmenvruyxas oo.
Onucta 43 48 [leneroBka 49 56
Kanysccras obn. Kawmeneu-TTogonbckuii 52 59
Kanyra 50 63 Yepkacckas o011
Kamuamckas o6x. YmaHb 52 65
Kitroun 41 48 Yepruzoeckas o011
Kosbipesck 34 38 YepHuros 43 52
MunbkoBO 36 42 Yeprnosuyxas oo1.
Haunku 62 76 YepHOBIIBI 54 62
ITerponaBnoBck-Kamuarckuii 133 160 Benopycckas CCP
CoboieBo 65 79 Bpecmckas o611.
Yerp-Kamuarck 39 46 Bpecr 50 60
Kapenvcrkas ACCP Bumebckas o6x.
Kewmb 40 48 Butebck 48 59
Konnonora 33 38 Tomenvcras o6n.
Omnonen 34 42 T'omens 48 58
TTamanet 30 37 TI'poounenckas obx.
ITerpo3aBoack 40 50 I'poxHO 50 66
Kemeposckas oon. Mumnckas o6.
Kemeposo 32 37 MuHck 42 49
Konmoma 49 54 Moczunesckas o6ba.
MapunHck 38 46 MoruneB 43 49
Taiira 39 48 V36ekckas CCP
Kuposcras o6x. Amnousrcancxas o011
Kupos 41 48 AHmmKaH 29 34
CaBanu 36 43 bByxapckas o61.
Komu ACCP Hagou 26 30




Pecnybnuka, kpaii, 061acTh,

CyTouHbIi
MaKCHMYM OCaJIKOB,

Pecnybnuka, kpaii, 061acTh,

CyTouHBII MaKCUMyM
0CaJIKoB, MM, TipH P,

MYHKT MM, 1ipu P, 1et MYHKT JeT
5 10 5 10
Ierpysb 27 31 JDrcusaxckas obn.
CBIKTBIBKap 36 42 Jxnzak 41 48
Yere-yrop 34 40 Kapaxannaxckaas ACCP
Kocmpomckas obx. MyiiHak 24 28
Koctpoma 39 43 Hyxyc 23 31
Kpacnooapckuii kpati UnmOaif 18 21
KponoTkux 43 49 Kawxkaoapvunckas ooa.
HoBopoccuiick 73 90 Mybapek 26 31
Coun 105 126 Kapum 29 34
CrapoMHHCKas 56 68 Hamaneanckas oon.
Temprok 51 62 Hawmanran 26 32
Tyarce 109 132 Camapranockas oox.

Kpacnoapckuii kpaii Camapkasj 33 38
AumHCK 37 49 Karrakypraun 32 39
Bororon 42 53 Cypxanoapvunckas o011

Borydansr 38 45 Henay 41 49
BepxuaenmbaTck 33 37 Tepmes 22 25
Kanck 36 45 Coipoapovurckas 00.1.
Kexma 26 30 Mup3auyib 28 34
KpacHosipck 44 58 Tawxenmckas o611
MuHyCHHCK 32 38 TamkenT 35 40
Kypeanckas o6n. Yapsak 53 62
Kypran 37 45 Depeanckas oo
Kypckas oon. ®eprana 24 30
Kypck 49 64 Xopesmckas ob.
Jlenunepaockas oon. Yprenu 18 21
Jlenunrpan 38 47 Kaszaxckas CCP
Ceupuna 40 50 Axmiobunckas o6n.
Jluneykas o6b. AKTIOOMHCK 32 38
Jlumnerk 40 50 Yenkap 26 33
Maczaoanckas o6n. Omba 28 34
AHanpIpb 27 33 Anma-Amunckas o6n.
ATka 29 35 Anma-ATta 47 53
Haraesa OyxTa 51 59 Bocmouno-Kazaxcmanckas o0a.
OmcykuaH 21 26 3aiican 32 38
Yerp-Omnoit 23 32 Karon-Kaparaii 33 38
SAmck 38 46 Ycrp-Kamenoropek 35 41
Mapuiickas ACCP 3BIPSTHOBCKOE 36 42
Womkap-Ona 36 44 T'ypvesckas obn.

Mopoosckass ACCP I'ypees 28 36
Capanck 43 55 IDicambynvckas oo.

Mockoeckas 061 oxamOyn 36 42

TTaBnosckuii [Tocan 47 58 Jlorceskazeanckas ooi.

Mockaa 39 46 JIxe3kasran 20 24

Mypmanckas o6n. Kapcaxmait 20 24
MoHueropck 32 39 Kapazanounckas oox.

MypmaHck 28 32 Kapkapanuuck 32 39
XUOUHEI 31 36 K3v11-Opounckas o6bn.

Huoicezopodckas o6a. Apanbckoe Mope 23 28
Hwxuuit Horopon 38 47 Kaszanunck 24 30
Hogeopoockas 0011 K3p11-Opia 20 26

Hogropon 40 48 Koxuemaesckas obn.
Hoeocubupckas o61. Koxueras 34 40

Kouknu 39 47 Kycmanaiickas o6a.
Kynuno 44 53 Kycranaii 35 43

HoBocubupck 38 48 Maneviuinaxckas ooi.

YybiM 36 43 ®opr-1lIeBueHKo 33 42

Omckas o61. Tlasnooapckas o6a.
Omck 31 44 MuxaiinoBka 42 51




Pecnybnuka, kpaii, 061acTh,

CyTouHbIi
MaKCHMYM OCaJIKOB,

Pecnybnuka, kpaii, 061acTh,

CyTouHBII MaKCUMyM
0CaJIKoB, MM, TipH P,

MYHKT MM, 1ipu P, 1et MYHKT JeT
5 10 5 10
Tapa 42 53 Cesepo-Kaszaxcmanckas o6n.
Openbypeckas o01. SBrrenka 42 51
OperOypr 32 39 Cemunanamunckas 0011
Opnosckas 001. KoxknexTst 29 37
Open 45 52 Tanovi-Kypeanckas o6x.
Iensenckas o6x. [Nandwumos 21 26
3aMeTYHHO 38 46 Typeaiickas 00x.
ITensa 43 51 Typraii 28 36
Ilepmckas oon. Ypansckas oon.
Bucep 43 51 VYpansck 30 35
Kuzen 44 56 Lenunoepaockas o6.
Kynpeivkap 35 41 ATtbacap 32 41
[epmb 40 50 Hemuuorpan 34 42
Ipumopckuii kpaii Yemxenmckas oo1.
BmanusocTtok 120 142 Typkecran 23 28
Tepneit 110 134 I'pysunckas CCP
®dypmaHOBO 66 80 AXanKanaku 36 43
Ickosckas 0011 [oru 132 162
Wnpuna 46 52 Towumcn 56 70
I'nos 40 45 Abxascrkas ACCP
Pocmosckast 06x. Cyxymu 94 110
Kamenck-1llaxTuHCcKuit 42 52 Aoacapcrass ACCP
MunepoBo 43 49 barymu 162 185
PoctoB-na-Jlony 50 62 Azepbaiimkanckas CCP
Taraupor 51 68 Acrapa 140 175
Psaszanckas obn. Baky 33 41
Psazans 43 53 Kuposaban 32 40
Camapckas o0x. Hyxa 74 102
Camapa 40 49 Haxuuesanckas ACCP
Capamosgckas 001. HaxwnueBanb 24 28
[TpuBoBCK 39 48 Jlutosckast CCP
CaparoB 40 48 BusbHioC 48 58
Prumeso 37 44 Knaiinena 42 51
Caxanunckas ooa. sty mstit 38 44
JlomuHCK 84 104 MomngoBa
Kypunsek 70 82 Kumaes 53 71
Oxa 45 54 Kompar 46 52
Cesepo-Ocemurckas ACCP Copoxku 48 60
Anarup 72 86 JlarBuiickas CCP
Biagukaskas 68 90 Benrcmminc 38 43
Cseponosckas 0011 Pura 39 44
AJamaeBck 37 42 Kuprusckas CCP
Bepxotypbe 37 43 Kermenb-Trobe 25 27
CBep/II0BCK 50 63 Cycambip 28 32
Cmonenckas oon. ®pyH3ze 37 43
CmosteHck 43 52 Hccvik-Kynvckas o6a.
Cmaspononvckuii kpai IIpxeBanbck 37 42
Apsrup 39 46 YonmnoH-ATa 31 34
KucaoBonack 49 58 Hapuvinckas o6n.
Ipuxymck 45 53 Kouxopka 22 25
Tambosckas 06x. Hapea 27 31
Tam60B 40 46 Ouwickast 00a.
Tamapckas ACCP I'ynbua 51 59
Kazanp 39 51 O 34 40
MeH3enuHCK 39 46 Capsi-Tamn 22 25
Tomckas 061 XaimapkeH 43 48
Konmameo 33 40 Tamxukckas CCP
Cpenunii Bacroran 38 44 Hymran6e 48 56
Tomck 38 46 Myprab 16 19




CyTouHBIH CyTouHBII MaKCUMyM
Pecnybnuka, kpaii, 061acTh, MaKCHMYM OCaJKOB, | Pecmy0iuKa, Kpaii, 00JacTh, | OCaAKOB, MM, IIpH P,
MYHKT MM, 1ipu P, 1et MYHKT JeT
5 10 5 10
Yerp-O3zeproe 35 43 Xopor 26 31
Tysunckas ACCP Kynabckas obn.
Ke13pm1 28 34 Kymns6 46 52
Tynvckas o061 [Mapxap 36 43
Tyna 41 47 Kypean-Trobunckas obx.
Tromenckas obx. Kypran-Trobe 28 32
BepesoBo 39 46 Jlenunabaockas 0o1.

JlembsiHCKOE 38 43 Ucdapa 18 21
Canexapa 36 42 Jlenunaba 25 31
Tobombck 41 47 IlenmxuKeHT 32 38

TromeHb 44 54 Apwmsinckas CCP
Yomypmcerkas ACCP T'opuc 57 69
I'mazoB 32 38 EpeBan 28 32
WxeBck 35 42 Pa3znman 42 49
Caparryn 36 44 Typxmenckas CCP
Vavanosckas o6x. Auwixabaockas o61.
CuHrunen 40 52 Amrxaban 30 58
Cypckoe 37 44 3earnu 20 26
Xabaposckuii kpail Kpacnosoockas o6a.
bupobumxan 72 84 Kazanmxuk 28 33
Ox0TCK 50 59 Kusbui-Apsat 32 39
Wwm. TTonuaer OcUnICHKO 52 63 Mapvuiickas o611
Coserckas ["'aBanb 84 100 Baitpam-Anu 28 34
Yenabunckas oo, Tenmken 26 30
YensOuHCK 40 48 Tawaysckas o6x.
Yeueno-Uneyuickas ACCP Tamay3 20 24
I'po3nerit 61 77 Yapooicoyckas oo1.
Yumunckas o6bn. Hapran-Ata 21 24
ArmHCKOE 49 58 Kymka 40 47
Bop3s 49 57 Taxra-bazap 37 42
Kpacusiit Yukoit 42 50 Yapmxoy 25 32
Moroua 54 66 Ocronckas CCP
Hepuunck 39 45 TanmuaH 37 47
CperteHck 44 53 Tapry 40 49

JoxnaeBasi ceThb

3.10. B cocraBe 10IeBOM CETH ClIeayeT NpeaycMaTpuBaTh OTKPHITHIE KaHABBI U JIOTKH Ha
Oepmax U IO JHY Kapbepa, OKACTIPUEMHUKN U COPOCHBIE JIMHUU - TpyOuaThle WIN B BUIE
OBICTPOTOKOB (uepT. 37).

B mpoekre cnenyer mpeaycMaTpuBaTh CaMOTEUHBIH OTBOJ BOJBI MO JOXKJEBOW CETH K
BHEITHUM BOJIOOTBOJSIIIMM yCTPOMCTBaM W Jajiee K YCTAaHOBJICHHBIM MecTaMm cOpoca
KapbepHBIX BOJ. IIpy OTCYTCTBMM TaKOil BO3MOXXKHOCTH JIOJDKEH OBITH MPETyCMOTPEH OTBOJ
BOJBI TI0 JIOKACBOM CETH K BOJOCOOpHUKAM, OTKyJa BOJAa OTKAYMBAETCS C MOMOIIBIO
HACOCHBIX CTaHIIUH.

Ha Gepmax mpodYHBIX W HEpa3MBIBAEMBIX ITOPOJI IOIYCKAETCs HE MPelyCMaTpUBaTh KaHaB
U JIOTKOB, €CJIM B HUX HET HEOOXOMMOCTH Il OTBOJIa BOJI C BBIIIEIEKAIINUX YCTYIIOB U €CIIU
HEOPTraHM30BAHHBIA CTOK IOBEPXHOCTHBIX BOJ C 3TOW dYacTH OOpTa HE MOXET BBI3BATH
OCJIO)KHEHHH JUTs pa3pabOTKU M TPAHCIIOPTUPOBKH MOPOJ B Kapbepe (paspese).

Bup ceduenust, pa3Mepbl M yKIIOHBI KaHAB CIIEYET OMPEeNsATh B COOTBETCTBHU C pa3i. 12.

3.11. Ilpuem Boabl B COPOCHYIO JHMHHIO M3 OTKPBITBIX KaHaB JOXKAEBOH CETH CleayeT
OCYIIECTBIIATh Yepe3 NOKACTpUeMHbIe Koo Ambl (4ept. 38), 000pya0BaHHBIC PEIICTKON st
3alIUTHl COPOCHOI IMHUK OT MycCOpa.

OTKpBIThIE KaHABBI, IPUMBIKAIOIINE K JOXKACTIPUEMHOMY KOJOJILY, CIEAYeT YCTPauBaTh C
OOJIMITIOBKOI 1O UTHHE 2 - 5 M.

3.12. COopocHble MMHUM i1 cOpoca BOJBI M3 KaHAB HA YCTyMaxX B CTOPOHY K KapbepPHBIM




BOJIOCOOPHHKAM PEKOMEHYEeTCs BBIOIHATE U3 TpyO (uept. 39) u pacnonaraTh, Kak MpaBUIIo,
M0 OTKOCY Hepabouero 60pTa Kapbepa, MOANeKAIIEro JIUTEIbHON SKCIUTyaTalluHy.

Juametp TpyO cOpocHBIX THUHMI A0OJKeH ObITh HE MeHee 200 mm.

3.13. CkopocTh ABMKEHHUS BOJIBI B TpyOax COPOCHBIX JIMHHK JOKHA ObITh He MeHee 0,7
M/c u He 6oiee 10 M/c B MeTaumyeckux, 7 M/C - B HEMETAIIINYECKHUX.

['unpaBnuyeckuil pacyer TpyO COpPOCHBIX JHMHHI CJE€IyeT BBIIOJIHATH NMPU HUX IOJTHOM
pacyeTHOM HANIOJIHECHUU.

Yepr. 37. lo:kaeBasi ceTh B Kapbepe

1 - kaHaBa IS OTBO[A TOBEPXHOCTHBIX BOJ HA MIOCTOSIHHOM 0OpTY; 2 - BOZOCOpOocHast Tpy0a; 3 - cOpoCHbIE
CKBAXXHWHBI, 4 - KHOBET HaA KCJIC3HOJAOPOKHOM CHE3JIE, 5 - KaHaBa JJId 0OTBOJAa IMOBEPXHOCTHBIX BOJA HA BPDEMCHHOM
060pTy Kapnepa; 6 - TpyOa 1Mo JKEJIE3HOOPOIKHBIM ChE3I0M



Yepr. 38. ConpsizkeHne BO0OTBOTHON KAHABBI O COPOCHOI JTUHUEIH

1 - moxaenpueMHBIH KOJoeIr; 2 - BOJoCOpocHas Tpy0a; 3 - KaHaBa ¢ OOJUI[OBKOM
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Yepr. 39. Pa3pe3 no coOpocHoO TUHNHU

1 - cyrnunHky; 2 - Mei; 3 - mecKu; 4 - TIIHHBL, 5 - CKalbHBIC MTOPOJEL; 6 - KaHaBa U TOKACTIPHEMHBIC KOJIOIIBL; 7 -
BoJI0cOpocHas Tpy0a; 8 - BogocOopHHK

CxopocTh IBW)XEHHS BOIBI B TPyOONpoBOJie COPOCHOW JTMHHUHM CIEAYET ONPEACNSITH IO
bopmyne

o 2gh
V1+Zg+Ald’ (10)

2.
rJie § - YCKOPEHHE CHIIBI TSHKECTH, M/C”;

h - Hamop, paBHBII Pa3HOCTH YPOBHEH BOJIBI IEPET BXOIOM U BBIXOJIOM M3 TPYOOIpOBOIa,
M

2

§ - Kod(DPUIMEHT MECTHOTO COMPOTUBICHHS TPYOOIpoBOJAa COpPOCHOW JIMHUH,
onpeensieMblil o Tadn. 6;

A - K03 GUIMEHT COMPOTUBIICHHS TPYOOIPOBO/IA 110 ITMHE, ONPEesieMbli 10 popmyIie



A\ = 8gr]2(4j3\/H
d (11)

| - mmHa TpyboIpoBOIa, M;

d - amamerp TpyOompoBoa, M;

n - KOO(PQUIMEHT IIEepPOXOBATOCTH MaTepuayia TpyOOmpoBOAa, MPHUHUMACMBIH IS

TpybompoBoza u3 Tpyo:
meraumueckux - 0,013;
Hemetaummyeckux - 0,014,
IIporyckHas crHocoGHOCTE TpyGompoBoga Q, M°/c, B pAacCUMTHIBAEMOM CEUCHHH
ompeaensercs no Gopmyie

Q =vw, (12)

IJIe W - IUIOIIa/1b CEYCHHs ITOTOKA (TPyOOIpoBOIa), M.

Ipumep 18. Onpederumv nuamerp TpyOOHIpoBOAa COPOCHON JHHMM HCXOAS W3
HEOGXOMMMOCTH IPOIYCKa 110 HEMY 3aJaHHOTO pacxoia JoxaeBsx Box Q = 0,25 m/c,
Haropa h = 7 M u mmHel TpydbompoBoma | = 65 M. TpybompoBoa coopyxaercs u3
HeMeTaUTMdeckux Tpyd. Ha TpyOompoBojge WMMEIOTCS CIEAYIONME BHUABI MECTHBIX
COTNPOTHUBIICHUH, KOA(DPHUITUEHTHI KOTOPBIX IPHHUMAEM 110 Tad1. 6:

BXOJ] B TpyOy 0e3 pacumpeHus -& =05

BBIXOJ U3 TPYOBI 1O/ ypOBeHb Boabl - & = 1,0;

JIBa KOJICHA, Kax1oe ¢ yriom o = 15° - & =0,1.

CymMa K03 PHUIIMEHTOB MECTHBIX CONPOTHBIICHHI TPYyOOIIPOBOIa COCTABIISET

X6=05+1+20,1=1,7.

[Tpunumaem auameTp TpyOonpoBoaa paBHbM 0,3 M.
Jlns BeiOpanHOrO AuamMetpa onpeaenseM no gopmysne (11) koappuuueHT conpoTUBIEHUS
TpyOonpoBoja o juymHe npu N = 0,014:

4 3./0,014
J = 0,0386.

A =8-981(0,014 )|
03

>

Omnpenensiem 1o dopmyiae (10) ckopocTh ABHKEHHS BOJABI B TPYyOONMPOBOJEC COPOCHOI
JTUHUU:

2-981-7
1+1,7 +(0,0386 - 65)/03

=3,52 m/c.

\

[TponyckHasi ClIOCOOHOCTh TPYOOIPOBOa COPOCHOM JTHHUH, OmpeaesemMas mo Gopmyie
(12), cocrasser:

3,14 -03°

Q=352- =0,249 m’/c.

Br16pannbiil tuaMeTp o0ecreynBaeT MPOIyCcK 3aJaHHOTO Pacxoja J0KACBBIX BOJI.

Tab6auma 6

3HaueHUA

MecTHOE CONIPOTHBIICHHUE Cxema
kodpdunuenta &

Bxox B TpyOy 6e3 pacimpeHus : 0,5




MecTHOE CONPOTHBIIEHHE

3HaueHUA
kodpdurmenTa &

[TnaBHO OYepYCHHBIH BXOJ B TPYOy I 0,1-0,2
[TpuemHast ceTka Oe3 Kianana gt | 2,0-3,0
[TpueMHBIi K1anaH ¢ CeTKON - 5,0-8,0
@ﬂ
OO0patHBIi KJIarnaH =F 1,7
Koieno c  yriom 90° (o &=0,5-0,6
HOPMaJIbHOMY COPTaMEHTY) Q
Koneno ¢ yrnom a p
D:a:]:- wﬁk
Brixox u3 TpyOBI B pesepByap wid B . 1,0
KaHaJI I10]] yPOBHEM rr_-
S —
[Tepexon CYXKaIOIIUHCS (o 0,1
HOPMaJIbHOMY COPTaMEHTY) .E"
/]
IMepexon  pacmmpstonuiicss (1o 0,2
HOPMAaJIbHOMY COPTaMEHTY) "5‘
TpoitHnK B HaTIpaBJICHUU 1,5
OTBETBJICHUS
w‘ -
OTBeTBICHHUE TIPU KOCOM TPOHHHKE 1,0
OTBeETBIIEHHE npu BXOJIE B /] 0,5
MarucTpaib _]\E
w1
Maructpans npu OTCYTCTBUU 0,1

pacxoJia B OTBETBJICHUU




3HaueHus
MecTHOE COIIPOTHBIICHHE Cxema
kodpdurmenTa &
OTBeTBICHUE TIPU COCIUHEHUU U = ] 1,5
Pas/ieleHuH TOTOKOB b w
n Ve Vil

BO}IOCﬁOpHI/IKI/I H KaPbEPHLIC HACOCHDbIEC CTAHIIUN

3.14. B npoekTe n0omKkHA OBITH PACCMOTPEHA 1eJIeCO00Pa3HOCTh OPraHU3aIliK BOJIOOTINBA
KakK C MOMOIIBI0 HACOCHBIX CTaHIIMii, pacnojaraeMbiX B Kapbepe (pa3pese), Tak U ¢ IOMOIIBI0
HOA3EMHBIX HACOCHBIX CTaHIIUH.

[IpuMeHeHrEe BRIHECEHHBIX U3 Kapbepa (pa3pes3a) MoI3eMHBIX HACOCHBIX CTAHIIMHA y100HO B
9KCIUTyaTallUH, OJJHAKO UX IPUMEHEHHE TpeOyeT 3HAYUTENIbHBIX KallUTAIBHBIX 3aTpar.

JlocTOMHCTBa MPUMEHEHHS MOJ3EMHBIX HACOCHBIX CTAHIUI CYHIECTBEHHO MPOSBIIAIOTCA,
KOT/Ia JIOIYCKAaeTCsl 3HaUMTeNbHas QUIbTpanys B Kapbep (pa3pe3) MOJA3EMHBIX BOJ, a TaKKe
npu pa3zpaboTke Kapbepa (pa3pesa) ¢ UCIHOJIb30BaHUEM BBIPAOOTAHHOI'O MPOCTPAHCTBA JJIS
pa3MeIIeHNsI BHYTPEHHUX CTBOJIOB, YTO NMPHUBOAUT K HEOOXOAMMOCTH YacTOTO TMEePEMEIICHHS
HACOCHBIX CTaHIIMHU B CIIydae UX PACIOJIOKEHHS B OTKPBITOH BBIPAaOOTKE.

YCTpOMCTBO TMOA3EMHBIX HACOCHBIX CTAaHIMH IS yJaleHHs KapbepHBIX BOJ TaKXKe
nenecooOpa3Ho B ciy4asX, KOrja IOJ3eMHas JPEHaKHas CHUCTEMa HCIOJb3YeTCs W IS
3aIIUTHl TOPHBIX BBIPAOOTOK OT IMOJ3EMHBIX BOJ.

OpHako opraHu3amusi BOJOOTIIMBA HEMOCPEICTBEHHO U3 Kapbepa TpeOyeT MeEHBIINX
KaIlMTAIBHBIX 3aTPaT U pacxoja YHEPreTUIECKUX PECYPCOB MPU IKCILUTYaTaIHH.

3.15. HesaBucuMo OT BBIOOpa MeTOJa YAAJCHHS KaphepHBIX BOJ, HE OTBEICHHBIX 32
npesenbl BHIPAOOTKH CaMOTEKOM, BOJOCOOPHHMKH JJIsi MX TpHEMa, KaK MPaBUIIO, CIEIyeT
npeaycMaTpuBaTh B Kapbepe. [Ipm 3TOM HEOOXOIMMO IO BO3MOXHOCTH HCIIOJIB30BaTh
BbIpaOOTaHHOE MTPOCTPAHCTBO.

B cmywasx, korma TO YCIOBUSIM 3aJIeTaHUsl TOJE3HOTO HMCKOMAEMOTro M IPHHATOM
TEXHOJIOTUM TOPHBIX pabOT 3aTPyIHUTENBHO COJAEpKaTb B Kapbepe BOJOCOOPHHUKH
3HAYUTEIBHOH BMECTUMOCTH ISl TIpHEMa IMOBEPXHOCTHOTO CTOKa, JIOIMYCKAeTCs IIpH
Ha/iIekalieM OOOCHOBAHMHU MpeAyCMaTpHBaTh B Kapbepe JIHUIb CPABHUTEIBHO HEOOJbIINE
emMKocTd. OCHOBHBIE BOJJOCOOPHHUKH JOJDKHBI OBITH TOA3E€MHBIMH, KOTOPHIE B TAKUX CITydasx
JIOJDKHBI YJIOBJIETBOPSATH BCEM TPEOOBAaHUSAM, NMPEIbABISIEMbIM KaK K MOA3EMHBIM (CM. pa3l.
4), Tak ¥ K KapbepHBIM (CM. 1. 3.7) BOJIOCOOpPHHUKAM.

3.16. Ilpu npoekTUpOBaHUM pa3MeEIIEeHUs] BOJOCOOPHUKOB B Kaphepe CIeAyeT UCXOAUTh U3
YCIIOBHS 3aJleTaHUsl TOJE3HOTO HMCKOMAEMOro, TOTOPH30HTHBIX IPHUTOKOB ITOA3EMHBIX H
MOBEPXHOCTHBIX BOJ, TEXHOJIOTUU TOPHBIX PaboOT, MPUHATOrO criocoda ynaleHus: KapbepHbIX
BO/I.

3.17. Copoc BOJIbI U3 KapbepHBIX BOJOCOOPHUKOB U OCBETIISIIOIIUX EMKOCTEH B 10/13€MHBIE
BHIDAOOTKM  JIOJDKEH  OCYIIECTBIIATHCS  COPOCHBIMH ~ CKBaXHHAMH, 000OpYIOBaHHBIMHU
3aBMKKAMH M MEPHBIMH YCTPOWCTBaMHM, ITO3BOJIIOIIMMH DPErYJIMPOBAaTH OOBEM BOJBI,
cOpaceiBaeMoii B oj13eMHbIe BhIpaOOTKH (uepT. 40 u 41).




Yepr. 40. KapbepHblii BOTOCOOPHUK

1 - cOpocHBIe CKBaXXMHBI; 2 - BOJOCOOPHHUK; 3 - IpeHakHas BbIpabOTKa CKBO3HAs IIPOBETpUBaeMast; 4 - IiaBy4yuii
3eMCHapA[ U1 YMCTKH BOJOCOOPHUKA

COpocHbIe CKBaKMHBI B 3aBUCHMOCTH OT MOPOJI, B KOTOPBIX OHH YCTPaWBAIOTCS, CIEIYET
npeaycMaTpuBaTh C NPUMEHEHHUEM KpeIlsieHHs oOcaaHbIMM TpyOamu (B HEYCTONYMBBIX
nopojax) win 0e3 MpPUMEHEHHs KperuieHHs (B YCTOMYMBBIX mopojax). Ilpu nmpumeHeHHH
KpeIUICHUsI COPOCHBIX CKBaXMH OOCaJHbIMU TpyOamMu 3aTpyOHOE NPOCTPAHCTBO, Kak
IIPABUJIO, TOJIKHO OBITH 3alIEMEHTHUPOBAHO HA BCIO BHICOTY CKBAXHH.

I'mapaBianueckuil pacyeT COPOCHBIX CKBaXXMH aHAJOTMUYEH pacdeTy COpPOCHBIX JIMHHUHA B
kapbepe (cm. 1. 3.12).

3.18. Ilpu ynanenun BoAbl U3 Kapbepa (pa3pe3a) ¢ MOMOIIBIO KapbepHBIX HACOCHBIX
CTaHIMM pa3MelleHne HMX U BOJOCOOPHMKOB B HEINIYyOOKHMX Kapbepax (pa3pesax), Kak
NPaBUJIO, IPUYPOUYMBACTCS K TOHMKEHHBIM YJacTKaM JTHa Kapbepa.

B crnoxHBIX yCcIOBHSX BBIOMPATh CXE€MY KapbepHOTO BOAOCIMBA HEOOXOJIUMO Ha OCHOBE
COOTBETCTBYIOIET0 TEXHUKO-IKOHOMHUYECKOTO aHATIN3A.

B wactHOCTH, TIpU pa3paboTke INyOOKHX KapbepoB 0€3 BHYTPEHHHMX OTBAJIOB OCHOBHBIX
IPUTOKOB MOJ3EMHBIX M IMOBEPXHOCTHBIX BOJ Ha BEPXHUX TOPH30HTAaX LEJIECOOO0Pa3HO
YCTPOWCTBO TJIAaBHOM HACOCHOW CTAHIIMM C BOJAOCOOpPHMKAMH Ha OTHOCHTEIHHO BBICOKHX
OTMETKax - B MO/IOIIBE BOJOOOMIBHON 30HBI, @ HEOOJIBIINE TPUTOKU C HUKHUX FOPU30HTOB -
NepeKauyrnBaTh B BOAOCOOPHUKY ITTABHOM HACOCHON CTaHIIMH.
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Yepr. 41. COpocHasi CKBa:KMHA

1 - 0roJI0BOK COPOCHOMN CKBa)KMHBI C MPEIOXPAHUTEILHON CETKOI; 2 - COPOCHAst CKBKUHA; 3 - CATbHHUK; 4 -
3aJIBI)KKA; 5 - BBIITYCK U3 COPOCHOU CKBaKUHBI, 6 - CTanbHAs IIACTHHA - TACUTENb; / - MEPHBINA BOIOCIIHB; 8 -
JIPCHAKHBIN MITPEK; 9 - BOMOOTBOJHAS KaHABA

3.19. B cayuae 6picTporo o0pa3oBaHus B Kapbepe MOCTOSHHOIO 00pTa B MPOEKTE MOXKHO
MpeaycMaTpuBaTh YCTPOMCTBO CTAIMOHAPHOW IIIaBHOW HACOCHOM CTaHIIUH.

3.20. MakcuMaibHbIN ypOBEHb BOJIBI B BOJOCOOPHUKE clienyeT mpuHuMaTh Ha 0,5 M Huxe
MOBEPXHOCTH YCTYIIa, HA KOTOPOM DPAaCIoJiaraeTcss HaCOCHAs CTaHIMS, a MUHUMAJIbHBIN - B
COOTBETCTBHUH C JIOITYCTHMOM BBICOTOM BCAChIBAHUSI HACOCHBIX arperaTtoB, YyCTAHOBIIEHHBIX Ha
CTaHIIMW; MUHUMAJILHBI YPOBEHb BOJBI JOJDKEH OBITH BBHINIE THA BOJOCOOpPHHKA HE MEHEE
yeM Ha | M.

CreHKH BOIOCOOPHHMKOB, PAcCIlOIaraeMbIX B HEYCTOWYHMBBIX TPYHTAX, CIEAYET YKPEIUISAThH
bubTpyromei 00CHIKONW WK (TpH JUTMUTENBHOM IKCIUTyaTaliK) OOJIMIIOBKOW MOHOJIUTHBIM
WK COOPHBIM OETOHOM MJIH 5K€JI€300€TOHOM.

OuncTKy BOJOCOOPHUKOB CJEIyeT TNpeaycMaTpuBaTh TIpPSA3EBBIMM HAcOCaMM WU
3eMJIECOCaMHU.

3.21. [l KapbepHOro BOJOOTJIMBA CJIEAyeT MPOEKTHPOBAaTh, KakK IpaBUIIO,
He3ariayOJIeHHbIE HACOCHBIE CTAHIIMM C YCTAaHOBKOW HACOCHBIX arperaTtoB B OJWH DS C
napaieIbHbIM PAaCHOJI0KEHUEM HX MPOJOIBHBIX OCEH.

3.22. Tlpu MpOEKTUPOBAHUHU Pa3MEIICHUS] HACOCHBIX arperaToB B HACOCHOW HEOOXOIMMO



YUUTBIBATh CJEIYIOIME OCHOBHBIE TPEOOBAHUS:

HACOCHBIE arperatbl M BCIIOMOTATelIbHOE O0OpYJOBAaHWE JOJDKHBI Pa3MENIAThCS TaKHM
00pa3oM, 4ToOBI ObLITH OOecIIeYeHbl CBOOOIHBIN TOCTYI K HUM, YA00CTBO M 0€30IacHOCTh X
00CITy)KMBaHUS;

npopMIAKTHIECKUH PEMOHT HAaCOCHOTO arperara JIOJDKEH MPOU3BOAMTHCS HAa MECTE MpHU
paboTaronIiX COCEHUX arperarax;

KOMITAaHOBKa OOOpYZOBaHUS JIOJDKHA OCYIIECTBIATHCS HMCXOIS M3 MHHUMAIbHOM
NPOTSDKEHHOCTH BHYTPUCTAHITMOHHBIX KOMMYHUKAITHIA;

BU3yallbHOE HAOIOZCHWE 3a pPa0OTAIONMMHU arperaTaM JOJDKHO OOECIEeUMBATHCSA C
OJTHOTO MyHKTAa (OT IIUTA YIPABJICHHS).

3.23. Ilpu BbIOOpE THIIA HACOCOB M OIPENEICHUH Yuciia pabounx arperatoB HEOOXOAUMO
YYUTHIBATh COBMECTHYIO PabOTy HACOCOB W TPYOOIPOBOJOB, a TaKXe PYKOBOJCTBOBATHCS
CJICAYIOIIMMHU COOOPAKEHHUSIMHU:

YKCJIO arperaToB B HACOCHBIX CTAHIUAX JIOJDKHO OBITh HE MEHEE JIBYX;

HEOOXO/JMMO yCTAaHABIMBAaTh KaK MOXHO MEHbIIE pabounx HAcoCOB, TaK Kak
SKOHOMHYECKHU BBITOJIHA YCTAHOBKA KPYITHBIX HACOCOB, MMetonux Oosee Boicokue KI1/I, uem
HECKOJIBKO CPEJHHUX M MAJIbIX, U, KPOME TOTO, CyMMapHasi 1ojia4a HECKOJIbKUX HAacOCOB IpHU
napajielibHOW paboTe Ha 00IMe TPyOOIPOBOIBI BCETIa MEHbIIE, YeM CyMMa HMX IOJay MpH
pa3aenbHON paboTe Ha JaHHYIO CUCTEMY

NpU JUIMTENILHOW TI0/1ade HAcOChl JOJDKHBI paborath B oOnactu HauBbictmx KITJI,
KpPaTKOBPEMEHHBIE pacXobl MOTYT To/1aBaThes ¢ Oosee Huskum KIT/1;

1eNieco00pa3Ho Ha HACOCHBIX CTaHIMSIX YCTaHABIMBATh HACOCHI OJIHOTO THIA, 4YTO
o0ecrieynBaeT UX B3aMMO3aMEHAEMOCTh M 3HAYUTEIHHO YIPOIIAET UX IKCIUTYaTalHUIO;

YHCJI0 PE3EPBHBIX HACOCOB CJICYET IPUHUMATD MIPU YHUCIIC PAOOYMX HACOCOB JI0 YEThIPEX -
HE MEHEeEe OJHOro, NMPH YuClie pabo4YMX HACOCOB Oojiee YeThIpeX - He MeHee 25 % umcia
pabouux HacocoB. IIpu ycTaHOBKe Ha CTaHLMU PA3HOTUIIHBIX HACOCOB PE3EPBHBIE HACOCHI
ClIeZlyeT MPUHUMATh C XapaKTePUCTUKOH, COOTBETCTBYIOIIEH HaNOOIbIIEMY HACOCY.

3.24. JIns obecrniedueHusi CBOOOHOTO JOCTYIA K HACOCHBIM arperataM U 0€30MacHOTr0 UX
00CITy’)KMBaHUS CIIeIyeT IpeayCMaTpUBATh MMPOXOABI IMUPHUHOM, M, HE MEHEE:

MEXy arperaramu -1,0

«  arperaTamH W CTEHaMH ITOMEUICHUS -1,0
MEXX/y HeTOABMKHBIMHU BBICTYNAIOIIMMU YacTsIMH 000py10BaHUs -0,7
MEXJly arperaTaMu U 3JeKTpopacnpeaeTuTeIbHbIM IUTOM -2,0

Hacocbl ¢ Hepa3beMHBIM KOPIYCOM IO TOPU3OHTAIBHOW IIOCKOCTH, Y KOTOPBIX Bajl C
pabovyrM KOJIECOM TMPHU JIEMOHTKE BBIJIBUTACTCS HApPY)Ky IO HAIPAaBJICHUIO OCH Hacoca,
ClelyeT yCTaHaBIUBATh Ha PACCTOSHUU OT CTEH WIIM APYTUX arperaToB HE MEHee 4eM Ha
JuiHy Bana Hacoca wnoc 0,25 m (1o He mernee 0,8 M). Takoe ke pacCTOsSHUE JOKHO OBITH
YCTaHOBJICHO U JJIsl yI00CTBA IEMOHTaXKa AJIEKTPOJABUTATENEH C TOPU3OHTATHHBIM BaJIOM.

B HacocHBIX CTaHIMAX, OOOPYIOBAaHHBIX HACOCHBIMH arperaraMm C JHAMETPOM
HarHeratenbHOro marpyoka go 100 MM BKJIIOY., TOMYCKaeTCss YCTAaHOBKA arperaToB y CTEH
WM Ha KPOHIITEHHAX Ha CTEHAaX MAIIMHHOTO 3ajla, a Takke Ha ogHoM (yHmameHTe 6e3
POX0Ja MEKIY HUMH, HO C IPOXOI0M BOKPYT HUX mupuHON He MeHee 0,7 M.

[IIuTel W TMyNBTHl YIPABJICHUS HACOCHBIMH arperaraMd W 3aJBH)KKaMH CJIEIyeT, Kak
MPaBUIIO, pacrojaraTh Ha OATKOHAX WM HA IUIOMIAAKaX BIOJb CTEH.

3.25. ]I MOHTaXKa, PEMOHTA U IEMOHTa)Ka TEXHOJIOTHYECKOTO 000PYIOBAHHMSI, apMaTyphI
U TpyOOIIPOBOJOB B MOMENIEHWU MAIIMHHOTO 3alla CTAal[MOHAPHBIX HACOCHBIX CTaHIUI
CIIeZlyeT TpeayCMaTpuBaTh CIEAYIOIIee MOAEMHO-TPAHCIIOPTHOE 000PYIOBaHHE C PYYHBIM
MIPUBOJIOM TIPH Macce y3JI0B, T:

1o 1 (Bkiitou.) - KOIIKY U TaJb IO MOHOPEIICY
cB. 1105 - IOJIBECHYIO KpaH-0anky

st mepemeriennst 000pyaoBaHus U apMaTyphl Maccoi 10 0,3 T gommyckaeTcsi npuMeHEeHUE
TaKeJIaKHBIX CPEJICTB.



3.26. B nmomemeHMM MAaIIMHHOTO 3ajla C KPaHOBBIM OOOPYIOBaHHEM CIEIyeT
npeaycMaTpuBaTh MOHTQXHYIO IUIOIMIAAKY, pacrlojaraeMyl OOBIYHO B TOpIE 3HaHUS
HACOCHOM CTaHIIMH HA YPOBHE MOBEPXHOCTH 3EMIIH.

JlocTaBKy 00OpYZOBaHUS U apMaTypbl Ha MOHTaXXHYIO IUIOMIAJKY CIEAYET MPOU3BOIUTH
TaKeNXHBIMU CPEICTBAMU HJIM Talbl0 HAa MOHOPENIbCE, BBIXOAALIEM W3 3[aHHA, a B
00OCHOBAHHBIX CITy4asiX - TPAHCIIOPTHBIMH CPEIICTBAMH.

Pa3mepsl MOHTa)XHOW IUIOIIAJKK B IUIAHE OMPEHCINSIOTCS rabapuraMu O0OOpYIOBaHUS H
TPAHCHOPTHBIX CPEACTB, a TaKXe PACCTOSIHUEM MAaKCHMaJIbHOTO TPUOIIKEHUS KpPHOKa
IPy30II0IbEMHOTO MEXaHU3Ma K OOKOBBIM M TOPIIEBBIM CTEHAM.

Bokpyr o0opynoBaHWsT M TPaHCHOPTHBIX CPEJICTB, YCTAHABIMBAEMBIX HAa MOHTA)KHOM
IUIOINAJKE B 30HE OOCIHYXHBAHHUS KPAaHOBOTO OOOpPYIOBaHMA, JOJDKEH OBITh OOecredeH
poxo/1 mupuHoi He MeHee 0,7 M.

3.27. Bricoty mnomemeHusi, 000OpYIOBAHHOTO CTALMOHAPHBIMH TPY30I10IEMHBIMHU
MEXaHU3MaMH, CJICIyeT ONPENENISATh B COOTBETCTBHHU C MTPABUJIAMH YCTPOUCTBA M O€30TMacHOM
AKCIUTyaTaIlH IPY30I10IbEMHBIX KPAHOB.

[Tpu oTCYTCTBUU TPy30I0ILEMHBIX MEXaHU3MOB BBICOTY MTOMEIICHUH ClIeyeT IPUHUMATD
cornacHo CHull 2.09.02-85.

PasMepbl BOpOT WiM IIBeped cJelyeT ONpelelisiTh MCXOAs M3 rabapuTHBIX pPa3MepoB
000pyI0BaHUS WIIM TPAHCIIOPTHOT'O CPEACTBA C TPY30M.

3.28. HacocHble arperaThl, Kak MpPaBUJIO, JIOJDKHBI YCTaHABJIMBATHCS HAa (DYHIAMCHTBI,
pa3Mepbl KOTOPBIX OIPEIENSIOTCS 10 3aBOJCKMM YCTAaHOBOYHBIM depTexam. BsicoTy
dyHaaMeHTa HaJ YPOBHEM YHCTOrO TII0JIa MAIIMHHOTO 3aja CleJyeT Ha3HayaTh B
3aBHCUMOCTH OT yn0OCTBa MOHTa)a BCACBHIBAIONIMX M HAIOPHBIX TPYOONPOBOJOB, HO HE
menee 150 - 200 mm. lupuny u quny ¢yngamenta cneayeT npuauMats Ha 100 - 150 mm
0O0JIbIIIe MPHUHBI M JJTMHBI TUTUTHI WM paMbl, HA KOTOPOW MOHTHPYETCSI HACOC C TPUBOIHBIM
ANIEKTPOABUTATENEM.

Jnist ynaneHusi BOABI OT MBIThSI MOJIOB M aBAPHMHBIX PA3JIMBOB TOJY MAIIWHHOTO 3aja
clleflyeT NMpHUIaBaTh YKJIOH K BOJOOTBOAHOMY JIOTKY, OTBOJIAIIEMY BOAY B COOPHBIHN MPUSMOK.

3.29. Ha HacOCHBIX CTaHIUSIX KaphepHOTO BOJIOOTIIMBA BCACHIBAIOIIHNE TPYOOTIPOBOIBI, KaK
IPaBUJIO, CIEAYET MOJBOAUTH OTAEIBHO K KaXJI0My HAacocy. YCTPOHCTBO CaMOCTOSITENIbHON
BCACHIBAIOMICH JIMHUM Ui KaXJIOTO HAcoca yYIydIIaeT THAPABINYECKHE YCIOBUS PabOTHI
Hacoca Ha BCachIBaHHUE, MCKIIIOYAET BIMSHUE COCEAHHUX HACOCOB M 3HAYMTENBHO YNPOLIAET
CHCTEMY KOMMYHHKAITHH.

Jliss yMeHbIIIeHHs! TOTeph BCACBHIBAIOLINM TPyOOIPOBO JOKEH ObITh MEHbILIEH JJIMHBI U
MMETh MUHUMAJIBHOE YUCIIO (haCOHHBIX YacTeil.

Bo u3bexxanne oOpa3oBaHMs BO3IYLIHBIX MEIIKOB BCACBIBAIOUIMI TpyOONpPOBOA ClieayeT
IPOKJIa IBIBATh C MTOJBEMOM B CTOPOHY Hacoca (ykioH He meHee 0,005).

[To »TOM ke mpuYMHE MpH MepexoJie C OJHOrO JUaMeTpa Ha JPYroil Ha TOpU30HTAIBHBIX
ydacTKax TpyOOIlpoBO/ia CIIEAYeT TPHMEHSATh TIEePEeXOIbl C TOPHU3OHTAIBHOW BEpXHEH
o0pasyrorieii (KOChIe EPEeX0/Ibl).

JlmaMeTp BCachIBAOIIMX TPYOOIPOBOJOB CJEMyeT Ha3Ha4aTh HCXOIS U3 CKOPOCTH
nByKeHus Boasl B HuX 0,7 - 1,5 m/c.

3.30. /lmameTp HAMOPHBIX TPYOONPOBOAOB B IMpejaeiaX HACOCHOW CTAHIMU CIEAYyeT
Ha3HAYaTh B 3aBUCHMOCTH OT CKOPOCTH JIBXKCHHS BOJIbI B HUX, MpuHUMaeMoii 1,2 - 2 m/c, a
Ha KOPOTKHX ydacTKax - 10 3 m/c.

Hanopnas nuHus KaXkaoro Hacoca JOJDKHA OBITH 00OpyZOBaHa 3alOpHON apMaTypoi u,
KaK MPaBHJI0, OOPATHBIM KJIAMTAHOM, YCTaHABIMBAEMbIM MEX/y HAIIOPHBIM MMaTpyOKOM Hacoca
Y 3aII0pHOM apMaTypou.

3.31. Pa3memeHue 3amopHOW apMaTtypbl Ha BHYTPHCTAHIIMOHHBIX KOMMYHHKAIUSIX
JOJKHO 00ecreynBaTh BO3MOKHOCTh 3aMEHBI HIIM PEMOHTA JIFOOOTO M3 HACOCOB, OOPATHBIX
KJIAaITaHOB W OCHOBHOW 3allOpHOW apMmaTypel ¢ oOecrieueHneM HeMpephIBHOW TpeOyemoit
oiayu paboTAIOITMMHI HACOCAMH.
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IIpu ycTraHOBKE MOHTaXXHBIX BCTABOK UX CJIEAyET pa3MeIlaTh MKy 3allOPHOU apMaTypou
1 00paTHBIM KJIallaHOM.

3.32. TpyOompoBoOIbI BHYTPH HACOCHOW CTAHIIUU JOJKHBI BBITIOJIHATHCS, KaK MPABUIIO, U3
CTJIBHBIX TPYO, COCTMHAEMBIX Ha CBapKe C MPUMEHEHHEM (hIaHIEB IS MPUCOSTUHEHUS K
apMaType M HacocaM, M MPOKJIAAbIBATbCA TaKUM 00pa3oM, YTOOBl OHU OBUIM TOCTYITHBI IS
OCMOTpa M DPEMOHTa, a B MecTax COEAMHEHHMH C apMaTypodl JOJDKHA OBITH obecredeHa
BO3MOXHOCTH CBOOOIHOM COOPKH U pa30opKu.

Vkiaaky TpyOOIpOBOJIOB CIIEAYET MperycMaTpHBaTh, KaK MPaBUJIO, HAJ MOBEPXHOCTHIO
noja (Ha Oropax WM KPOHIITEHHAX) ¢ YCTPOWCTBOM HAaJ HUMHU MOCTHKOB, KOTOPBIE MOTYT
OBITh TaKkXKe KCIOJIb30BAHBl JUIi YCTAHOBKM BCIOMOTATEIBHOTO 3JIEKTPOTEXHUYECKOTO
0o0opyIoBaHUsl M MOJBECKU Kabeneil. JlomyckaeTcs ykiaaka TpyOOIpPOBOJIOB HUXKE YPOBHS
nojxa B KaHalaX, NEPeKPhIBAEMBIX CHEMHBIMU IUIMTAaMH. Pa3Mephl KaHAJIOB JOJKHBI
o0ecreynBaTh BO3MOKHOCTh MOHTaXa U JEMOHTaXa OT/AEIbHBIX YUaCTKOB TPYOOIIPOBOJOB, &
B MECTaxX YCTAHOBKHU ()JIAaHIIEBOM apMaTypsl CIeyeT MPeIycCMaTpUBaTh YIIUPEHHs KaHAJIOB.

3.33. BcaceiBaromme W HalOpHBIE KOJUIGKTOPHI C 3allOpHOM apMaTypoil clemyer
pacnosnarate B 3/1aHMM HAaCOCHOW CTAHIMH, €CJIHM 3TO HE BBI3BIBACT YBEJIWYCHUS pPa3MepoB
3/IaHMSL.

3.34. 3anBwxkkH (3aTBOPBI) Ha TPyOOMpOBOAAX JHOOOTO AUaMETpa MPH JUCTAHIIMOHHOM
WIA aBTOMATUYECKOM YIIPABICHUH JOJDKHBI OBITH C AJIEKTPONpPHBOAOM. Jlomyckaercs
NPUMEHEHHE ITHEBMAaTHYECKOT0, THIPABIMYECKOTO WIH 3JIEKTPOMArHUTHOTO IIPHBO/IA.

[lpy OTCYTCTBMHM JUCTAHIIMOHHOTO WJIM aBTOMAaTHYECKOTO YIPABJICHUS 3alOPHYIO
apmarypy auamerpoM 400 MM M MeHee clielyeT HpeaycMaTpHBaTh C PYYHBIM ITPHUBOJIOM,
muamerpoMm cBbime 400 MM - ¢ JIEKTPUYECKHMM WM THIPABIMYECKUM IPHBOIOM; B
OTAETBHBIX CIy4asX TNPH OOOCHOBAHUM JIOMYCKAETCS YCTAHOBKA apMaTypbl THAMETPOM
cebiie 400 MM ¢ pyYHBIM IPUBOJIAM.

3.35. Tlpu otkauke BOJBI, OOJamaroOlIei MOBBIMIEHHOW KuciaoTHOCTRIO (pH < 5), B
HACOCHBIX CTAHIUSAX HEOOXOIMMO TpPEeIyCMaTpPUBATh YCTAaHOBKY HAcCOCOB, apMaTypbl W
TpyOONPOBOJIOB, U3TOTOBJIEHHBIX M3 KUCIOTOYHOPHBIX MaTepHAJIOB.

3.36. B HacoCHBIX CTAHIHUAX CIEAYeT MPeIyCMaTPHUBATh 3aJMBKY HACOCOB OJHUM U3
CJIEAYIOIIUX CTIOCOOOB:

U3 HAIOPHOTO TPYOOIIPOBO/Ia C YCTAHOBKOM Ha BCACHIBAIOIIEM TPYOOIPOBOE MPUEMHOTO
KJIalaHa ¢ CeTKOM;

OTCaChIBAHMEM BO3/yXa KEKTOPOM, MPHCOSTNHEHHBIM K CaMOi BEPXHEH 4acTH KopIiryca
Hacoca (¢ UCIOIb30BaHUEM BOJIBI M3 HAIOPHOTO TPYOOIPOBO/IA);

OTCachIBaHMEM BO3/yXa BaKyyM-HAcOCOM;

YCTAHOBKOH 3aJIMBHOTO HAcoca.

3.37. yis obecrieueHus HOPMAIBHOM AKCIUTyaTalliii OCHOBHOTO 00OPYIOBaHHS HACOCHBIX
CTaHUUH CleqyeT MpeaycMaTpuBaTh YCTAHOBKY KOHTPOJIBHO-M3MEPHUTEIbHON ammapaTyphbl.
CocrtaB mpuOOpOB, UX THUIBI, MECTa YCTAHOBOK JIOJDKHBI OMPEIENSATHCS B 3aBUCHMOCTH OT
OCHOBHOT'O 00OpY/JIOBaHUS CTaHLIMH, XapakTepa ee padoThl U MPUHITON CUCTEMbI YIIPABICHHS
(aBTOMaTHUECKOE, JAMCIIeTYepCKoe, MecTHoe). Yuciao  npuOoOpoB  JOKHO — OBITH
MUHHMAJIbHBIM, HO JJOCTATOYHBIM ISl YIPABICHUS U KOHTPOJISL.

YcraHaBiuBaeMasi B HACOCHBIX CTaHIIHMSX almapaTypa JTOJDKHA KOHTPOJIMPOBATh JAaBIICHHE
B HAIOPHBIX TPYOONPOBOJAX M Y KaXKIOr0 HACOCHOTO arperara, pacXoibl BOJbl B HAIIOPHBIX
TpyOOIIPOBOJaX, TEMIEPATypy MOAIIMITHUKOB arperaroB (Ipu HEOOXOIMMOCTH), YPOBEHb
BOJIBI B BOJIOCOOPHUKE.

3.38. HacocHble cTaHIMU ClleyeT NMPOEKTUPOBaTh, KaK IMPaBUJIO, C YIpaBlieHHEM O0e3
MOCTOSIHHOTO MPHCYTCTBUSL 00CTYKMBAIOIIETO MEPCOHANIa: aBTOMAaTHYECKUM - B 3aBUCIMOCTH
OT TEXHOJOTHUYECKUX TTapamMeTpoB (YpOBHs BOJBI B BOJOCOOpPHHKE, TAaBICHHS WM Pacxoia
BOJBl B HAIOPHBIX TPYOONPOBOJAX); MUCTAHIIMOHHBIM (TEIEMEXaHUYECKUM) - U3 IYHKTa
YIIPaBJICHUS; MECTHBIM - MEPHOAWYECKH MPUCYTCTBYIOIIMM IIEPCOHAJIOM C Iepeaaden
HEOOXO/JMMBIX CUTHAJIOB Ha MYHKT YIPABJICHUS WU IYHKT C MOCTOSHHBIM IPUCYTCTBHEM



00CITy>KMBAIOLLErO MEepCcoHaa.

[Ipy aBTOMAaTHMYECKOM WM  JUCTAHIIMOHHOM  (TelIEMEXaHUYECKOM)  YIpPaBICHHUU
HEO0OXOAMMO MPEyCMATPUBATh TAKKE MECTHOE YIIpaBJICHHE.

Ha aBTOoMaTn3upOBaHHBIX HACOCHBIX CTAHLMAX CIEAYET IPEAYCMATPUBATH:

JTUCTAHIIMOHHOE HJIM aBTOMAaTHYECKOE BKJIIOUYEHHE W OTKIIOYEHHE pabodux HAcOCOB B
3aBHCHUMOCTH OT YPOBHS BOJIbl B BOJIOCOOPHHUKE;

ABTOMATUYECKOE BKJIFOUEHHE PE3EPBHBIX HACOCOB IIPHU aBapuu pabounx HACOCOB;

ABTOMAaTUYECKYIO 3aJIMBKY HACOCOB;

aBapUHYIO0, 3ByKOBYIO M CBETOBYIO CUTHAJIM3AIMIO HA IIUTE yIPABIICHUS;

ABTOMATUYECKUN KOHTPOJIb TEMIIEPATYPhI MOJIIUITHUKOB B COOTBETCTBUU C TPEOOBAHUSIMU
3aBOJIa-U3rOTOBUTEIISI HACOCOB;

ABTOMAaTHUYECKUI KOHTPOJIb I0JaYl HACOCOB.
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Yepr. 42. [lepenBuzkHAast HACOCHAS YCTAaHOBKA ¢ oAHUM Hacocom LTHC 300-120

1 - Hacoc; 2 - DNeKTPOABUTATENb; 3 - IIMTA QDyHAaMeHTHas; 4 - 0ak 3aJIMBOYHBIN C MOJICTaBKOM; 5 - 3/aHue
HACOCHOH Ha I10J103bsIX; 6 - Ky1araH oOpaTHBIM NOBOPOTHBIN; 7 - BEHTWIIB; 8 - pykaB; 9 - nepeBsHHas OAKIIA/IKA,;
10 - knanan oOpaTHBIA TPHEMHBIH

Jlns mepeBIKHBIX HACOCHBIX CTAHIIMH M HACOCHBIX YCTAaHOBOK, HE HMMEIOUINX JIMHUH
CBSI3H, CIEJyeT, KaKk MpaBWIO, MPEeAyCMaTpUBaTh aBTOMATHYECKOE YIpaBJieHHEe HACOCAMHU U
AaBapUHHYI0 CUTHAJIHM3AIMI0O C TOMOIIBIO 3BYKOBOTO WJIM  CBETOBOTO  CHUTHAJIOB,
YyCTaHaBJIMBAEMBIX CHAPYKU MOMEIIIECHUSI.

3.39. B momenieHnn MamMHHOTO 3ajla HACOCHOW CTaHIMU CIEAyeT TNpeayCcMaTpHBaTh
YCTPOMCTBO MPUTOYHO-BBITSHKHOM BEeHTHIALMH. [Ipu M30BITOYHOM BBIJEIEHUHM TEIa OT
JIBUTATENICH KOJIMYECTBO I0/IaBa€MOT0 BO3AyXa OMpeAeNsercs pacdeToM. [Ipu oTCyTCTBUH
U30BITKOB TEIUIa IPUHUMAETCS] OTHOKPATHBIA 0OMEH BO3/yXa.

3.40. OO0BeMHO-TITAHUPOBOYHBIE 1 KOHCTPYKTUBHBIC PEIICHHS 31aHUH HACOCHBIX CTAHITHHA
Ha/JIeKUT npuHUMaTh cornacHo CHull 2.09.02-85 u CHulI 2.01.02-85.

3.41. Yucno HAmOpHBIX TPYOOIPOBOJIOB OT HACOCHOW CTAHIIMHU CIEAYyeT, KaK IMPaBHIIO,
OpUHUMaTh He MeHee MABYyX. JlomyckaeTcs mpeaycMaTpuBaTh OJAWH TPyOONpOBOX OT
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YYaCTKOBBIX M BCIIOMOTaTENbHBIX HACOCHBIX CTaHUMM, a TaKXKe OT IJABHOW HACOCHOU
CTaHIIMH, IEpEKaYNBAIONIEH BOlY U3 Kapbepa, B KOTOPOM JIOMYCKAETCS MOATOIJICHUE HUKHUX
TOPU30HTOB.

[IpoekTupoBaHME HANOPHBIX TPYOONPOBOJOB OT HACOCHOM CTAaHIMHM  CIEIYET
OCYIIECTBIISITH B COOTBETCTBUH C YKa3aHUSIMH pa3f. 12.
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Yepr. 43. IlepenBuskHast BOAOOTIHBHAS YCTAHOBKA HA IBa HACOCA

1 - HacocC 3aJIMBOYHBIN; 2 - BCAChIBAIOIIHI TPyOOTIpoBo; 3 - anekTpoasurareins; 4 - nacoc [[THC 180-128; 5 -
HaNopHbIi Tpy6onpoBo; 6 - 3a1BMKKa; 7 - COPOCHOM TPYOOIIPOBO/; 8 - HAOPHBIH TPYOOPOBO/I 3ATUBOYHOTO
Hacoca; 9 - BcachIBaloIuil TpyOOpoBo/ 3aIMBOYHOrO Hacoca; 10 - Tajb ¢ pydHBbIM IPUBOAOM

3.42. IlepeBMKHBIE HACOCHBIE CTAHIIUU L[EI€CO00PA3HO KOMITJIEKTOBATh U3 HHBEHTAPHBIX
HACOCHBIX CTaHIMM ¢ onHuM (uepT. 42) wiu aAByMs (depT. 43) HACOCHBIMM arperatamu,
CMOHTHPOBAHHBIMU B BaroHe Ha caja3Kax.

Ha gepr. 44 npuBeaeHa cxema NepeIBIKHOW BOJIOOTINBHONW YCTAaHOBKH, COCTABICHHON M3
JIByX BaroHOB C JIByMsI HACOCHBIMH arperaTaMy B KakJIOM.

3.43. Tlpm HEOOXOOMMOCTH YCTPOHCTBA TIIYOOKHMX BOJOCOOPHUKOB PEKOMEHIYETCS
yCTpauBaTh IIaBy4YHe HACOCHBIC CTAHIIUH Ha MMOHTOHAX HJIM MOIUTaBKax (depT. 45).

3.44. B mpoekrte cieayeTr MpeaycMaTpuUBaTh TaK)KE BCIIOMOTATENBHBIC MEPeIBIKHBIC
(uepT. 46) WM TIEPEHOCHbIE HACOCHBIE arperatbl JJIsl OTKA4KH BOJABI U3 JIOKAJIbHBIX
MOHM)KEHHBIX YYaCTKOB Kapbepa.



e

N7

T

Tlll[

|I|I|1 {

_1(
&

Jm'w/ )cb.?m/

TeJ Hocoe SME-7x3 Hocoe SME-Ted
BCH- 1

230

Hocoe BMC-725 % -
fl 2250 ¢

T?ﬂ || o25

‘IepT. 44, Kapbepnaﬂ HacCoCHasi CTAaHIUA U3 ABYX NEPECABUKHBIX HACOCHBIX YCTAHOBOK

a - IIaH; 6 - TUAPaBIMYEcKas cxeMa; 1 - HacocHas yCTaHOBKa; 2 - TpyOOIPOBOIbI
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Yepr. 45. [11aBy4yast HACOCHAS CTAHIIUA

1 - MOHTOH; 2 - HACOCHBIN arperar; 3 - BaKyyM-HAacoc; 4 - pama omnopHasi; 5 - 3aBIKKa; 6 - Ki1anaH o0paTHbIi; 7
- HaBec; 8 - onopa; 9 - mapHupHoe coeaunenue; 10 - onopa d6eperosast; 11 - MocTUK nepexoHOit; 12 - kinanan
00paTHBIN TPUEMHBIH
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Yepr. 46. [lepenBHKHON HACOCHBII arperar

3. o . o .
1 - 6ax BmectumocTbio 0,1 M”; 2 - arperar anexTponacocHsiid 3K-64; 3 - canaszku; 4 - KpOHIITEHH; 5 - HATIOPHBIN
TpyOompoBox

4. TIOA3EMHBIE JTPEHAXHBIE BBIPABOTKUN, IIAXTHBIN BOJOOTJINB
O01mme moJ10KeHUsA

4.1. TlogzemHbBIe ApEHAKHBIE BBHIPAOOTKHA MOXKHO NPEAYCMATPHBATH B CHCTEMaX 3aIlIHUTHI
TOPHBIX MPEINpUATHH, KaK MpU MOJA3E€MHOM, TaKk M MPH OTKPHITOH pa3paboTKe IMOJIE3HOrO
MCKOIIaeMOro.

4.2. IIpu NpOEKTUPOBAHUHU 3ALUTHI MTOA3EMHOTO TOPHOTO MPEANPUATHS (IIAXThI, pyJHUKA)
ClelyeT IMpeaycMaTpuBaTh HCIIOJIb30BAHUE OCHOBHBIX TOPHBIX BBIPAa0OTOK B KauecTBE
JpEeHaXHBIX. B HHMX HeE0OXOJMMO TNpeaycMaTpuBaTh BOJOOTBOJHBIE KaHaBKH, BCE
HEOOXOUMBbIE MOJ3EMHbIE YCTPOWCTBA (HACOCHBIE CTAHIMH, BOJOCOOPHUKU W Ap.) IS
Ha/IIeKalllell opraHu3alyy MIaXTHOTO BOJOOTIMBA WIM CaMOTEUHBIH cOPOC PYAHUYHBIX BOJ
yepes3 ITOJIbHU.

Bo MHormx ciy4asx JApeHHMpYIOLIEro  JEHCTBHS  OCHOBHBIX  BBIPAa0OTOK M
COOTBETCTBYIOILIETO IIAXTHOTO BOJOOTJIMBA JIOCTaTOYHO Juid OecriepeOoitHOro BeneHus
TOpHBIX paboT. B NpPOTHBHBIX cCiydasx ciexyeT NpeaycMaTpuBaTh 3a0ypuBaHuE U3
CHEIMAIbHBIX KaMep pa3jMYyHOTO BHJAAa BOJONOHU3UTEIbHBIX CKBaXUH, YCTPOMCTBO
CKBO3HBIX (MIBTPOB U, MPU HEOOXOJUMOCTH, CIEHHUATBHBIX JPEHAXKHBIX BBIPAOOTOK (Kak
MOKa3aHo B MpuMepax 3, 5, 15).

4.3. IIpu npoeKTUPOBAaHUM 3aLUTHI Kapbepa (pa3pe3a) ¢ BHEIIHEH JAPEHAKHOW CUCTEMOM
CJIeIyeT yYUTBIBATh, UTO MOJ3EMHbIE IPEHAKHBIE BHIPAOOTKH BecbMa 3(PPEKTUBHBI B 0TOOpE
BOJIbI U3 TPEIIMHOBATBHIX CKaIbHBIX MOPoA. VX 3((eKTHBHOCTH MOXET ObITh MOBBINIEHA, a
BO3MO>KHOCTH UCHOJIb30BaHUS PACIIUPEHBI U HA BOJIOMOHM)KEHHE B HECKAJIBHBIX MOPOJAX B
COYETaHMU C BOJOTIOHU3UTEIbHBIMU CKBOKUHAMH (CM. T1. 4.2.).

Kpome »3TOro, mpumeHeHHe NOJI3EMHBIX APEHAXHBIX BBIPAOOTOK TMO3BOJSET CO3/aTh
CHCTEMY LIEHTPAJIM30BaHHOIO BOJOOTIMBA KaK JAPEHAXKHBIX, TAaK U BCEX COOMPAIOIIUXCS B
Kapbepe IMOBEPXHOCTHBIX BOJ C IOMOIIBIO CPEACTB M YCTPOMCTB, PaCHOJOXKEHHBIX BHE
Kapbepa, 4TO CO3JaeT OJarompHsTHbIE YCIOBUS s BEICHHS TOPHBIX paboT Hamboiee
3¢ PeKTUBHBIMH METOJAMHU.



4.4. Tlpu OTKpPBHITBIX pa3pabOTKax IOJIE3HOTO MCKOMAEMOIo JIOIYCKAeTCs paccMaTpHBaTh
MOJI3EMHYIO JIPEHAXKHYIO CHCTEMY BMECTE C IIAXTHBIMU CTBOJAMH (WM IITOJIbHSAMHU) Kak
CaMOCTOSITENIbHYIO aIMUHUCTPATUBHO-TIPOU3BO/ICTBEHHYIO €IUHUILY, TOJTYYHUBIIYIO Ha3BaHUE
JIpEeHaXKHAas I1axTa.

B mpoekre criegyer mpeaycMarpuBaTh BO3MOXKHOCTH IpUEMa B BBIPAOOTKH JPEHAKHOU
HIaXThl KaK MOJ3€MHBIX BOJI, TAK U BCET0 KapbepHOTO MOBEPXHOCTHOI'O CTOKA.

JpeHaxHas 1maxTa MOXET OBbITh BBIJEJIEHA U Ha MOJA3€MHOM FOPHOM NPEANPUATHH, €CIIU
IIPOEKTOM IpeaycMaTrpuBaeTcs 000coOleHHas ApeHakHas cucreMa (cM. mpumep 15, B
KOTOPOM Ul IIOJ3€MHOTO pyJHUKA IIPEIyCMOTPEHAa BHEIIHSS KOJbLEBas JIpEeHa)KHas
cucTeMa).

4.5. B o0mem cnydae sl CTPOUTENLCTBA M HOPMAJIbHOM SKCIUTyaTalldd MOJ3EMHON
JIPEHAKHOU CUCTEMBI HEOOXOTUMBI:

JUHEWHBIE U KOHTYpHBIC, KaK IPaBUJIO, TOPU3OHTAIbHBIE (IMIPAKTUYECKH C HEOOJBIINM
YKJIOHOM) JIpeHa)KHbIE BBIPAOOTKH € XOJKaMH W KaMmepaMHu Jisi BOJOMOHH3UTEIbHBIX
CKBaXXuH (cM. 11. 4.2);

BOJIOCOOPHHKU M 3yMIT(DbI;

HAaCOCHbIE CTaHIMM C KOMILJIEKCOM BCIIOMOTaTelbHBIX BBIPAOOTOK (KOJIJIEKTOPOB,
IPUEMHBIX KOJIOJIECB, TPYOHBIX XOIKOB U JIp.);

AJIEKTPOBO3HBIE JETI0, AKKYMYJISTOPHBIE, JIEKTPOIIOACTAHIINH;

repMeTUYecKe MePEMBIUKU C ABEPSAMU U TpyOaMu;

CKBa)XXHMHBI (M BOCCTAIOIIUE) IJIsl TPYOOIIPOBOIOB M IAXTHBIE CTBOJIBI WIIM IITOJIHHH.

4.6. [lpeHaxkHble CHCTEMBbI JIOJDKHBI HUMETh HE MEHee JBYX BBIXOJOB Ha JTHEBHYIO
MOBEPXHOCTh M BEHTHILILUIO, 00ECHEUMBAIONIYIO TOJHYIO O€301MacHOCTh pPabOTArOIUX OT
BO3/ICIICTBUII BPEHBIX Ta30B.

IIpu  oTKpbITOM  pa3pabOTKE  MECTOPOXKJIEHUS  HEOOXOAMMO  MpPEeayCMaTpHUBaTh
HarHeTarenbHOEe NpoBeTpuBaHue. [Ipy 3TOM NpOBETpUBAHHE TJIABHBIX HACOCHBIX CTaHIMNA
clenyeT NpeaycMaTpuBaTh CBeXell (Bxondiieil) cTpyeil Bo3ayxa, W IOATOMY TIJIaBHbBIE
HACOCHBIE CTaHIIMU JIOJDKHBI OBITh PACHOJIOKEHBI Y TeX CTBOJIOB, Y€pe3 KOTOpbIE MOJAeTcs
BO3/yX.

BenTtunsanus BbpabOTOK, B KOTOpbIE IOCTYNMAaeT BOAAa M3 Kapbepa 4depe3 COpOCHBIE
CKBQKMHBI, JOJKHA OBITh NPOTOYHOM, T.€. BBIPAOOTKH, B KOTOPBIX YCTpauBarOTCs JIs
COpPOCHBIX CKBaXMH HMIIHM, HE MOTYT OBITh TYMUKOBBIMH, U UX CJIEIyeT NMPOEKTUPOBATH CO
CKBO3HBIM COOOIIIEHHEM C BEHTWISIMOHHBIM CTBOJOM. JIJIMHA TYNMKOBOW HUIIM JJIs
COpPOCHOM CKBaKUHBI O KHA OBITH He O6osee 10 m.

4.7. Jlng nOpeHa)kHOM CUCTEMBbl MOTYT OBITh HCHOJb30BaHbl IIAXTHBIE CTBOJIBI (MK
HITOJIbHU) TOPHOTO HPEANPHUATHS, €CIM OHU IMPEJyCMOTPEHbl B TOPHOW YacTW HpPOEKTa, U
MPOXOJKA U3 HUX, a 3aTEM U IKCILTyaTalus APEHaXHBIX BRIPAOOTOK HE BHECYT OCJIOKHEHUN B
TEXHOJIOTUIO OCHOBHBIX paboT. Te e TpeOoBaHUS TNPEeNbABISAIOTCS K NPOEKTUPOBAHUIO
Kamep (JIEKTPOBO3HOE JIET0, AKKYMYJISATOPHAS U JIp.).

Ecin xe 1 NoA3eMHOHM IpEeHaKHOM CHCTEMBI NPEAYCMaTPUBAETCS CaMOCTOSITEIIBHOE
COO0O0I1IeHNE C MOBEPXHOCTHIO, TO B IPOEKTE HEOOXOAUMO PACCMOTPETh Pa3IMUHbIE BApPHAHTHI
BBIXOJIOB: OJTUH CTBOJI M BTOPOH BBIXOJ B Kapbep; JiBa (MIIM HECKOJIBKO) CTBOJIA C PA3IUYHBIX
CTOPOH JpPEHaXHOW CHCTEMBI - (DJIaHTOBOE PACIOJIOKEHHUE; JIBa CTBOJIa B LIEHTpe (C OJHOMN
CTOPOHBI) JAPEHAKHON CHUCTEMBI (LIEHTPAIbHOE PACMOI0KEHNE) C PUMEHEHHUEM CIIapeHHbIX
JPEHAXHBIX IITPEKOB.

Bribop momkeH OBITH clielaH Ha OCHOBE BCECTOPOHHETO TEXHHUKO-PKOHOMUYECKOIO
cpaBHEHHMsI BapuaHTOB. [Ipu 3TOM crenyeT yuuThIBaTh:

CTOMMOCTb COOPYKEHMSI, YCIOBHSI IPOXOJKU U 3KCILTyaTallul CUCTEMBI, CPOKH BBOJIA €€ B
JIEHCTBHE.

4.8. lllaxTHble CTBOJBI M IUTOJBHH JPEHAXKHBIX CHCTEM JOJDKHBI HMETh CEueHUeE,
MO3BOJIAIONIEE TEPEIBUKEHHE JIIOJeH, TPaHCIOPTUPOBKY MOPOABI M HEOOXOIMMOTO
MPOXOIYECKOTO M JKCILTYyaTallMOHHOTO O0OpYyIOBaHMSA, pa3MeIleHHe, MOHTAX, JIEMOHTaX H



PEMOHT BOJOOTIMBHBIX M BEHTWIALMOHHBIX TpyOompoBomoB u kabeneil. OOopynoBaHue,
OTBeYaroliee TpeOOBAaHUAM E€IWHBIX TMpaBUJI OE30MaCHOCTH, IOJDKHO OBITh HAJEKHO
3aKpEIUIEHO COOTBETCTBEHHO CPOKY CIIY:KOBI M1 apMHPOBAHO.

4.9. Bce ropHble BbIpAa0OTKH, IOJI3EMHBIE COOPYKEHHS U YCTAHOBKH JIPEHAXKHBIX CUCTEM U
IIAXTHOTO BOJOOTIMBA AOJDKHBI oTBevarh TpeboBanmsm CHull 11-94-80 u ux cruemyet
npeaycMaTpuBaTh ¢ y4€TOM TUIIOBBIX PELIEHUH M FOCYJapCTBEHHBIX CTAHIApTOB.

4.10. BoIOOT/IMBHBIE YCTAaHOBKM IIAXTHOTO BOJOOTIMBA JOJDKHBI OBITH O0OPYHOBaHBI
anmnapaTrypoi aBTOMaTH3alMM, KOHTPOJIA M JUCTAaHIIMOHHOIO YIpaBieHus, o0ecrednBarouiei
HOPMAaJIbHYIO paboTy 0€3 MOCTOSHHOTO MPUCYTCTBHSI 00CTY )KUBAIOIIETO MEPCOHATIA.

Ha BOJOOTIMBHBIX YCTAHOBKaX ¢ aBTOMAaTHYECKUM YIIPABICHUEM pa3peliaercs: paboTars ¢
MOCTOSTHHO OTKPBITHIMH HEYIPABIISIEMBIMH 3a/IBUKKAMH.

[Tpr oxuzaeMOM XMMHUYECKOM COCTaBe OTKAuMBaeMbIX BOJ C IokaszarereM pH < 5 B
MPOEKTE CIIEAYET MPEeayCMaTPUBATh HACOCHI, apMaTypy U TPYOOIPOBOBI B KUCIOTOYITOPHOM
UCIIOJIHEHUH.

4.11. Tlpu npoeKTUPOBAHUM IOJ3EMHBIX JIPEHAKHBIX BHIPAOOTOK M IIAXTHOTO BOJIOOTIMBA
HEOO0XO/MMO HMETh JlaHHblE, II03BOJIAIOLIME ONPEAEIUTh pa3Mepbl HOPMAIBHOTO H
MaKCHUMaJIbHOTO MPUTOKOB BOJI; B IPOEKTE JOJDKHBI OBITH MPUBEICHBI IPOTHO3bI: N3MEHEHUS
IPUTOKOB MOJI3EMHBIX BOJ B [1aBOJIKOBBIE EPUOJIbI; BOZMOKHBIX M3MEHEHUI IPOHUIIAEMOCTH
MIOPO/J] B pe3yJIbTaTe JEHCTBUS JpeHaKa; MOTEPU TEXHOJIOTHUECKUX U OBITOBBIX BOJ B TOPHBIX
BbIpa0OTKaX; XMMUYECKUN COCTAB HIAXTHBIX BOJI.

B onpeneneHHBIX ciiydasx, B YaCTHOCTH, IPU MPOBEACHUH TOA3EMHBIX BHIPAOOTOK B
TPELIMHOBATHIX M 3aKapCTOBAHHBIX IMOPOJAaX, CBA3aHHBIX C IIOBEPXHOCTHBIMU BOJaMH, a
TaKKe B JPEHAKHBIX MNIAXTaX KapbepOB MaKCHUMAaJbHBIE MPHUTOKH MOTYT CYIIECTBEHHO
IPEBbILIATh HOPMAJIbHbIE IPUTOKH. B TakuxX ycIOBHSX MPOTHO3bI MAKCUMAJIbHBIX IPUTOKOB
npuoOpeTaroT 0co0yK aKTyaJbHOCTb, M OHU MOIYT CTaTh OINPEAEISIOUMMHU  IIPU
IPOEKTHUPOBAHNY MOA3EMHBIX BOJIOOTJIMBHBIX YCTAHOBOK.

4.12. TIporHO3BI U3MEHEHHSI IPUTOKOB BOJI B ITABOJIKOBBIC NEPHOABI CIEAYET BBITOIHSATH
Ha OCHOBAHUU JAHHBIX M3BICKAHUN M PEXHMMHBIX HaOIIOAE€HUH, BBHINOIHABIIUXCS B MEPUOJ,
MPEAMIECTBYIOMUNA MPOEKTY, aHAJIN3a MaTEPHAIOB HAOIIOIEHUN OMMKaMIINX METEeOCTaHI[UN
U TIOCTOB, a TAKXe MO JaHHBIM aHAJOrOB - Pa3pabOTOK MOJE3HBIX MCKOMAEMBIX B CXOJHBIX
YCIOBUSX.

JlaHHBIE O MOTEepsAX TEXHOJOTHMYECKUX M OBITOBBIX BOJI NMPHUHHUMAIOTCS IO MaTepHhajam
TOPHOHM YaCTH MPOEKTA MPEATPHUSITHSL.

[TpuTOK MOI3EMHBIX BOJ OINpENeNseTcs Mo pe3yjabTaTaM THAPOre0JOIMYECKHX pacueToB
(cm. u. V).

J/IpeHaxHbIe BEIPA0OTKH

4.13. Tlog3emHBIe IpEeHa)XHBIE BBHIPAOOTKH HMEIOT IETbI0 MAaKCHMAaJIbHO BO3MOXHBIN
IepeXBaT BOJBI M3 COINPHUKACAIOLIUXCS C HUMU BOJOHOCHBIX INOPOJ, 30H TEKTOHHYECKHUX
HapyIIEHUH, KapCTOBBIX 30H M U3 BBIPAOOTAHHOIO MPOCTPAHCTBA, 3aMOJHEHHOTO
oOpyIIeHHBIMU TOpoAaMu. Takue BBIPAOOTKHM TakXke CIyXaT A IpueMa U OTBOjAA K
MOJI36MHBIM HACOCHBIM CTAHLMSAM WJIM Yepe3 IITOJbHU B CAMOTEYHYIO BOJOOTBOJSIIYIO CETh
BOJIbI M3 CKBaXXMH, 3a0ypHBAaeMBIX C MOBEPXHOCTH, M3 KapbepoB U U3 CaMHUX JPEHAKHBIX
BBIPa0OTOK.

[To cBoemMy Ha3HAYeHMIO U XapakTepy pabOThl MOJ3EMHBIC IPEHAKHBIE BBIPAOOTKU
MPEACTABISIIOT  cO0OM  Tanmepeiinbiii  apeHak. OMHAKO BCIAEACTBHE  CIEIH(PUISCKUAX
0COOEHHOCTEH  TOPHBIX  NPEANPHUATHHA,  COOTBETCTBYIOIIEH  MX  OCHALEHHOCTH
TOPHOITPOXOTUYECKUM O00OpPYIOBAHHEM M PACTIONOKECHUS IPEHAXKHBIX BBIPAOOTOK (OOBIYHO Ha
3HAQUUTENPHON TIyOWHE), OHM HWMEIOT CYIIECTBEHHbIC KOHCTPYKTHBHBIC OTJIWYHS OT
rajiepeiHbIX JIpeHa)Xel, IPUMEHIEMbIX B MPOMBIIUICHHOM M T'PaXJIaHCKOM CTPOUTEILCTBE
(ecm. 4. Ill, pazn. 11). B To e BpeMs B COOTBETCTBYIOLIMX YCJOBHUSX Pa3IMYHbBIC BHIIbI
rajiepeiHbIX JpeHaxel BO3MOKHO MTPeyCMaTpUBaTh B Pa3HbIX O0JIACTIX CTPOUTENbCTBA (T.€.
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U Ha MPEANPHUATUAX WU B TPAXKIAHCKOM CTPOUTEIHCTBE BO3ZMOXKHO MPUMEHEHHUE MTOA3EMHBIX
JPEHaXXHBIX BBIPAOOTOK, MNPUMEHSAEMBIX HAa TOPHBIX NPEANPHUATHAX, a Ha TOPHBIX
OPEINPUATHIX BO3MOXKHO HCIIOJIb30BAaHHE JPEHAKHBIX Talepei, aHaIOTUYHBIX TPUBEJCHHBIM
B pasm. 11).

4.14. B xpemkux Mopojaax ciexyeT NpeaycMaTpHBaTh JpEHAKHbIE BBIPAOOTKU 0e3
kperuieHus (uept. 47,a, 6). I[Ipyn HEOOXOAUMOCTH B KPEIUICHUH APCHAXHBIX BBIPAOOTOK, €ro
ClIelyeT MpeAyCMaTpUBaTh BOJOIPOHHUIIAEMBIM: U3 JCPEBSIHHBIX OKIanoB (4ept. 47,6), u3
CTIBHBIX OIOPHBIX JJIEMEHTOB C JOcyaroil 3abupkoil (uept. 47,2), U3 COOPHBIX
KEJIe300€TOHHBIX AIIEMEHTOB (uepT. 47,0) u np. Kak mpaBuiio, He cleayeT UCIOJIb30BaTh TE
BUJBl KPEIMJIEHUs, KOTOpble MOTYT IpPENATCTBOBATh IOCTYIJIEHHUIO BOABI B JAPCHAXKHYIO
cucteMy (HampuMep, CIUIOIIHOE OCTOHHOE WM JKene300eToHHoe KperuieHue). [lpu
HEOOXOJMMOCTH B TaKOM KpEIUICHHHU CIeAyeT IMpeaycCMaTpuBaTh 3a KPENbIO APCHAXKHYIO
3aChINKY M BBITYCK M3 HEe BOJBI B BRIPAOOTKY Uepe3 OTBepCTHs B oOzenke (uepT. 47,e) uin
yepe3 CleLUaIbHbIe OKHA C CETKAMHU.

Ha ydacTke BOJOHENPOHHIIAEMBIX IMOPOJ JOIMYCKACTCS MPUMEHSTH CIUIOIIHOE OETOHHOE

WK JKelIe300€TOHHOE KpEIUICHHE, a TaK)Ke TOPKPETOCTOHHYIO OOMENKY ¢ aHKepamu (4epT.
47 ore, 3).
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Yepr. 47. CeueHus1 APEHAKHBIX BHIPA0OTOK

a - OJTHONYTHOM 0e3 KpeIIeHHUsT; 6 - IBYXITyTHOW 0€3 KPEIUICHHUS; 6 - C ICPCBSIHHBIM KPCILICHHUEM; & - C
METAJUIMIECKAM KPEIUICHUEM; O - CO COOPHBIM KeIe300€TOHHBIM KPEIUICHUEM; € - C OCTOHHBIM KPEIIJICHUEM C
OTBEPCTUSAMU; JiC - C TOPKPETOCTOHHBIM KPEIUICHHEM C aHKEPaMH; 3 - COOCUHas BRIPA0OTKA C TOPKPETOCTOHHBIM
KpCIUICHUEM C aHKepaMu; 1 - BOJOOTBOIHAS KaHABKA; 2 - IepPeBO; 3 - 3a0KpKa; 4 - MEeTaAIUIMYCCKAst KPerb; 5 -



MyCTOTEIbIe CTONKH; 6 - METAJUTMIECKHI BEPXHSK; 7 - PACTIOPKH; 8 - jKesie300€TOHHBIE TUTUTHI, 9 - ApeHaKHASL
3aceinka; 10 - orBeperust; 11 - TopkperdeTon; 12 - aHkepa

4.15. Br16op pa3smepoB U (OpMBI CEUCHHS APEHAKHBIX BBIPAOOTOK CJEIyeT MPOU3BOIUTH
COOTBETCTBEHHO XapaKTepy I'OPHBIX MOPOJ, B KOTOPHIX BBIPAOOTKU MPOXOIATCS C Y4E€TOM
HEOOXOUMOCTH  pa3MelieHus TpeOyeMbIX  KaHaBOK, Kabenel, BEHTUIISIIMOHHBIX
TpyOONPOBOJOB, HAJIMYHOTO TOPHOIPOXOAUYECKOro 00OpynoBaHUsA, OOBEMOB pabdoT,
TpeOyeMBIX CpPOKOB BBOJa B JCWCTBUE TOA3EMHOIO JIpEHaXa, MPOEKTUPYEMOM
IPOJIOJDKUTEIBHOCTH €ro 3KCILTyaTalluu U Jp. Pasmepsl U (pOpMbI JpEeHaXXHBIX BBIPAOOTOK,
NPUBECHHBIC HA YepT. 47, ClIeAyeT paccMaTpUBaTh KaK MPUMEpHBIE.

4.16. BogooTBOJHbIE KaHABKH B JIPEHAXHBIX BBIPA0OTKaX, a TAKXKE B MOATOTOBUTEJIBHBIX U
JOPYTUX TPOTSHKEHHBIX IMOJ3EMHBIX TOPHBIX BBIPA0OTKAX, KaNTUPYIOIIUX MOJ3EMHbIE,
TEXHOJIOTUYECKUE,  ObITOBbIE,  XO3SIMCTBEHHBIE W Jpyrue  BOJbI,  JIOIyCKaeTcs
npeycMaTpUBaTh B COOTBETCTBUU C THPABIMYCCKUM PacdeToM (CM. pasa. 12).

417. B TpemMHOBATBIX 3aKapCTOBAaHHBIX BBICOKO-BOJOOOMIIBHBIX HOpOJAax, Korua
OKU/IAIOTCS  BEChbMa  3HAUMTENIbHBIE  IMPUTOKM  BOJBI,  CIEAYeT  paccMaTpHBaTh
11eJ1eCO00pa3HOCTh YCTPOMCTBA CHAPEHHBIX JPEHAKHBIX BBIPA0OTOK Ha pPa3HBIX YPOBHIX C
TEM, YTOOBI HWDKHSSI BBIpAOOTKA CIYXKHJIa OJTHOBPEMEHHO BOJOCOOpHHKOM. O0e BBIpaOOTKH
JIOJDKHBI OBITh COEJMHEHBI cOOKaMM M MMeTh (YUMTbIBash MX YKJIOH) TaKyl pPa3HOCTb
OTMETOK, IPH KOTOPO BOAA 1O cOoiikaM mocTymnaia Obl B BEpXHIOK BBIPAOOTKY JIMIIH TIOCIIE
HOJTHOT'O 3aII0JIHEHUS] HUKHEH BbIpaOOTKU.

B mpoekre momkHa OBITH MPETYCMOTpPEHAa BO3MOXKHOCTh TOATOIUICHHSI M BEPXHUX
BbIpaOOTOK (a TaKkK€ M CHUCTEMbl HECHAPEHHBIX OJMHOYHBIX JIPEHAXHBIX BBIPAOOTOK) B
Cllydasix BHE3aITHBIX MPOPBIBOB WM TPHU JJIMTEIBHBIX MOBBIIICHHBIX MPUTOKaxX. st 3TOoro
JPEHa)KHbIE BHIPAOOTKU JTOJDKHBI OBITh OT/EICHBI OT PYABOPA U HACOCHOH ’ke1e300€TOHHOM
NEPEMBIYKON C BOJIOHENIPOHHUIIAEMBIMU ABEPSMH, KOTOPBIE B TAKUX CIIydasX 3aKPBIBAIOTCS
repMeTHYecKH M BOJa IPOIyCKAaeTcsl K HAaCOCHOM uepe3 TpyOy, a pasMmep NpUTOKa
peryaupyercs 3aABUKKOM.

4.18. IIpu npoeKTUPOBAHUM JIPEHAXKHBIX BBIPAOOTOK B BOAOOOMIIBHBIX TPEUIMHOBATHIX U
3aKapCTOBAaHHBIX MOPOJAaX, a TAK)KE B pallOHE TEKTOHHMYECKUX 30H W CTapbIX 3aTOTUICHHBIX
BbIpaOOTOK HEOOXOAMMO YUUTBIBaTh, YTO HUX CIEAYeT MPOXOJUTh C OINEPEkKao UM
OypeHueMm.

JlnuHa omepekeHHs J0JDKHA ObITh He MeHee 5 M. Llenecoobpa3zHo BecTH omepexaroniee
Oypenue mydkoMm (BeepoM) ckBakuH (uept. 48), obOecrieunBasi TOCTATOYHBINA pa3BeIaHHBIH
LIEJIUK HE TOJIBKO BIepeau 3a00s, HO U B OOKax BhIpaOOTKU. JlJ1s 3TOr0 B MPOEKTE JOJKHBI
OBITh IPETYCMOTPEHBI COOTBETCTBYIOIINE KaMEPHhI, U3 KOTOPBIX OyIeT BHIOTHATHCS OypeHue
OTIEPEKAIOIIUX CKBAXKUH.

B npenaxHbIXx BeIpaOOTKaX, KOTOPBIE MOJDKHBI IEepecedb TEKTOHHMYECKHH pa3jiioM HITH
IpeJHa3HaYeHbl JJIs ero JpeHaka, HeoOXOIUMO MpeaycMaTpuBaTh, HE J0XOAS pas3iioma,
paccedku, U3 paccedek - OPTHI, H3 OPTOB - CKBAKUHBI: OMEPEKAIONINE W BOJAOTIOHU3UTEILHBIC,
camom3nuBaronecs (4ept. 49).

Pacceuka nomkHa OBITH JOCTATOYHO JJIMHHOW, a BOJOTIOHU3UTEIBHBIE CKBAXHHBI -
OTCTOATH OT OCHOBHOM BBIPAOOTKM HA TAKOM PACCTOSHUH, YTOOBI TAMIIOHAXK, KOTOPBIH MOXKET
MoTpeOOBaThCA TPHU TIEPECEUCHUH IPEHAXKHOW BHIPAOOTKON pas3ioMa, HE 3aleMEHTHPOBAI
CKBaXXKHMHBI.

4.19. B mpoekTe MOXXHO IperycMaTpuUBaTh HCIIONB30BAHHE KaMmep OIepekKaromux
CKBaXXMH JJ1s1 3a0ypUBaHUs BOJOTIOHU3UTEIBHBIX CKBXXHUH B IPYTHX HalpaBlICHUIX.

[Tpr HEOOXOMUMOCTH CIIEIyeT MperyCMaTpUBaTh CIICIUATLHBIC KaMephl IS Pa3IHIHBIX
BOJIOTIOHU3UTEIbHBIX CKBAXUH M3 MOJ3EMHBIX BBIPAOOTOK, a TaKXke JJIs1 COPOCHBIX CKBa)KUH,
3a0ypUBaeMbIX C OJHOTO MOA3EMHOT0 TOPU30HTA Ha JAPYroil HUKepacnooKeHHbIH. Pasmepbl
TaKUX KaMep 3aBUCST OT MPUMEHSIONIETrocss 000pyA0BaHUs, YHCIIA, HAIIPABICHHS U TITyOUHBI
3allPOEKTUPOBAHHBIX BOJOIIOHU3UTENbHBIX CKBAXKHH.

Ha wuepr. 50,0 moka3zana kamepa i YCTaHOBKM JpeHaxHoro Oypenus VY/1b-8,



npeIHa3HAYCHHOM U1 OypeHus CKBaXUH HavalbHbIM AuameTpoM 190 MM Ha riyOuny o 150
M mox yriioM K Beptukanmu oT 0 mo 3,14 pan; Ha yept. 50,6 - mus OypeHHsS BOCCTAIOIIHMX
CKBaXHMH auameTpoM a0 155 mm, Ha rnybuny no 100 m; wa wept. 50,6 - ans OypeHus
onepexarmux ckBaxuH ctankoM CKb-4 auamerpom 10 100 MM Ha riy6uny mo 300 m.
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Yepr. 48. Cxema pacnoJioskeHHs ONepeKAIIUX CKBAKUH

1 - npenakHbIi ITpEK; 2 - ONepeKaroIe CKBXUHBI, 3 - KaMmepa Juist OypeHus ckBaxuH crankom HKP-100M
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Yepr. 49. Cxema pacnoJioKeHHs IPEeHAKHbIX BLIPA00TOK, HANIPABJIEHHBIX K
TEeKTOHHYECKUM 30HaM

1- paccedka BAOJIb pa3ioMa, 2 - 3aKOHYCHHBIN OpPT C CaMOMU3JIMBAIOIIIUMHUCS BOJOTIOHU3UTCIBHBIMHA
CKBa)XMHAMMH, 3- OPT B IPOXOAKE C ONEPEIKAIOIINMHA CKBAXXMHAMHU
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Yepr. 50. Kamepsbl /151 OypeHusi CKBasKUH B TOPHBIX BHIPadoTKaX

a - uist cranka Y/1b-8; 6 - st OypeHust onepexaronux CKBaXXKUH; 6 - 1JIsi OypeHHsT BOCCTAIOIINX CKBaYKHH
crankoM HKP-100M

B npoekre AOMKHBI OBITH TaKXKe MPEILyCMOTPEHBI XOJAKU [IJIsi COOMKHM BBIpaOOTOK CO
CKBO3HBIMU (UIbTpaMH U COPOCHBIMHM (C OJHOTO TOJ3EMHOIO TOPHU30HTa Ha JPYroil)
cKkBakuHamu (4ept. 51).

R G LT TS

Yepr. 51. X010k K CKBO3HOMY QUIBTPY

1 - ckBakuHa; 2 - calbHUKOBOE YIUIOTHEHNE; 3 - 3a]BIKKa; 4 - Tpyba dy = 100 Mm; 5 - BeIyCcK; 6 - OeToHHas
MOJyIIKa, / - IIJAHT; 8 - BOJOOTBOIHOMN JIOTOK

4.20. Tlog3eMHBIE [peHaKHbIE BBIPAOOTKH MOTYT OBITH WCIOJIB30BAHBI TAKXKE IS
BBHITIOJTHCHUSI W3 HUX TaMIIOHa)XKa TOPHBIX ITOPOJI, 3aIOJTHEHUS KAapPCTOBBIX ITOJIOCTEH, IS
MPOBEJCHUS B HHUX THAPOTCONOTUYECKUX M WHKEHEPHO-TEOJIOTHYECKHX HCCICIOBAaHUN U
JIPYTHX IeJeH, OTBEYAIOIIMX IMPOCKTHBIM PEIICHUSAM 3alluThl. Bce 310 M Tpedyembie s
YKa3aHHBIX [eJIe BCTIOMOTATeNIbHBIE BRIPAOOTKH CIIEyeT MPeIyCcMaTPUBATh B TIPOCKTE.



CxeMbI HIAXTHOTO BOJAOOTJIMBA M HACOCHOE 000pPY/I0BaHHE

4.21. B mnpoexrte nokHa OBITH ONpejelieHa CXeMa MIaXTHOTO BOJOOT/IMBA Ha BEChH
OXBAaTbIBAEMBII MPOECKTOM TNIEPUOJ CTPOUTEIBCTBA W JACHUCTBUS TOPHOIO MPEANPUATHS
(1axThl, Kapbepa).

[Tpu 5TOM TOIKHBI OBITH BEIOPAHBL:

a) MECTONOJIOKEHUE IIAXTHBIX CTBOJOB U IITOJEH, 4Yepe3 KOTOpbIE JPEHAKHBIE BOJIBI
OTKAYMBAIOTCS WM OTBOAATCS K MecTaM cOpoca Uik cOopa Juis BOIOTOIb30BaHUS;

0) rOpU30HTHI YCTPONCTBA HACOCHBIX (CTYIIEHH BOJIOOTIINBA);

B) pacIoJIO’KEHNE BCEX OCHOBHBIX HACOCHBIX CTAHIUM, K KOTOPBIM OTHOCSITCS:

LEHTPAJIbHbIE HACOCHBIE CTAHIIMU - PACIIOJIOKEHHBIE Y BOJOOTIMBHBIX IIAXTHBIX CTBOJIOB
(IITONIEH, CKBAaXHMH), NPUHUMAIOIIME BOJIY CO BCEr0 WM 4YacTH IIAXTHOIO IMONS U
OTKAaYMBAKOIIME BOAY HEMOCPEACTBEHHO WM C IOMOULIbI0 TIE€PEKAYHbIX CTAaHIUN Ha
IIOBEPXHOCTB;

YYaCTKOBbIE HACOCHBIE CTaHIMH, COOMpAIOIIME BOAY C YydYacTKa IIAXTHOTO TOJs
(MECTOpOXKIEHH ) U TIEpeKavYnBaIOIINE BOY B BOJIOCOOPHUK TTIaBHOM HACOCHOM CTaHIINU;

3ymMn(oBble HACOCHBIE CTaHIMHU, pPACMIOJOXKEHHbIe Yy 3ymmda I[MAaxTHOrO CTBOJIA H
OTKAaYMBAIOIIKE BOJY, CTEKAIOMIYIO B 3yMII(p CTBOJIA M3 CaMOT0O CTBOJIA U PYIIBOPA;

HAaCOCHBIE€ CTAHIIMM NEPEKAYKU - HACOCHBIE CTAaHI[UU BTOPOTO M MOCIEAYIOUIETO MOABEMOB,
IIPUMEHSEMBIE B CIIy4asX, KOIZla Y HaCOCOB HACOCHBIX CTAHLIMM HHKEJIEKAUIUX TOPU30HTOB
HE XBaTaeT Haropa;

BPEMEHHbIE HACOCHBIE CTaHLUSA, NpPUMEHSEMble B IEPUOJ YCTpoilcTBa (10 BBOJA B
JENCTBHUE) EHTPATBHON MM Y4aCTKOBOM HACOCHOW CTaHITUH.

4.22. BrIOOp cxeMbl BOJOOTIIMBA JIOJDKEH OCHOBBIBATHCS Ha COOTBETCTBYIOIIHUX TEXHHUKO-
SKOHOMUYECKHMX pacyeTax C COINOCTaBICHHUEM KallUTAJIbHBIX 3aTpaT Ha YCTPOMCTBO
BOJOOTJIMBHBIX KOMIUIEKCOB C 3aTparTaMM Ha HX SKCIUIyaTalMI0 U YY4E€TOM CO3/1aBAEMBIX
ycIoBUH 1 0€30MacHOrO BEJIEHHsI OCHOBHBIX FOpHBIX paboT. [Ipu 3ToM HE0OX0MMO UMETH
B BUJYy CJIelyIOIIHNE YA00HbBIE B IKCIUTYaTallUl CXEMBbI:

a) yCTPOWCTBO IIEHTPaIbHONM HACOCHOW CTAHIIMU HA CAMOM HKKHEM pabodeM rOpu30HTE U
cOpoC BOJBI CO BCEX MPOMEKYTOUHBIX TOPH30OHTOB HA HMIKHUU TOPU3OHT (4epT. 52,a). DTa
cxeMa O0cOOeHHO ILenecoobpa3Ha NpU HEBBICOKOH BOJOOOMJIBHOCTH TOPHBIX MOPOJ H
OTHOCUTENIbHO HEeOOJbIION (B Mpeaenax BBICOTHI MOJbEMa MMEIOIIMXCS HACOCOB) IIyOMHE
3aJIeraHus MOJIE3HOI0 UCKOIIaeMOro.

[Ipy MOHM>KEHUM HA OTIEIBHBIX YYACTKAX TMIICOMETPHUH MOYBBI MOJIE3HOIO0 MCKOMAEMOTO
BO3MOXXHO YCTPOMCTBO Ha ATHX ydyacTKax (MM HAa OJHOM M3 HHUX) YJaCTKOBBIX HACOCHBIX
CTaHIM{, OTKAYMBAIOIINX BOJbI HA TOPU30HT LIEHTPAIIBHOW HACOCHOM CTAHIIMH.

Bo Bcex aTHX ciyyasx NEeHTpajbHas HACOCHAs CTAHLMSA SIBISETCS IJIABHOW BOJOOTIIMBHOU
YCTaHOBKOM IIaXThI (PYAHHUKA);

0) YCTpOICTBO LIEHTPaIbHOI HACOCHOW CTAHIIMU - TJIABHOW BOJAOOTIMBHOM YCTAaHOBKH - Ha
BEPXHUX FOPU30HTAX U OTKAYKa BOJ C HIIKEJIEKALIUX TOPU30HTOB B BOJIOCOOPHUKH TJIAaBHOM
BOJIOOTJINBHOM YCTAaHOBKH YYaCTKOBBIMHM HACOCHBIMHU CTaHIIUSAMHU (4epT. 52,0).

Ota cxema 0COOEHHO BBITOJIHA, KOT'/Ia BBEPXY 3aJIETal0T BHICOKOBOIOOOMIBHBIE TTOPOIBI, a
BHHU3Y - MaJIOBOJJOOOMIIBHBIE U 0KHJIAETCS YCTOWYHMBBINA MPUTOK MOA3EMHBIX BOJ Ha BEPXHUX
FOPU30HTAX; TOrJa TJABHOW BOJOOTJIMBHOM YCTAaHOBKOW, YCTPOEHHOW B MOJIOIIBE
BOJIOOOMJIBHON 30HBI, OydeT OTKAYMBAaTbCs OCHOBHOM 00BEM MpHUTEKAroIUX BOJ C
MHUHUMAJIbHBIMHU SHEPTeTHUYECKUMU 3aTPAaTaMU;

B) €CJIM BOJI0OOMIIBHBIE TTOPOJIbI POCTUPAIOTCS HA OOJIBINYIO TIYOHHY, TO 11€JIecO00pa3HoO
YCTPOMCTBO EHTPAIBHBIX HACOCHBIX CTAHIIMH HA MPOMEKYTOUYHBIX TOPHU3OHTAX .

DTO OKa3bIBaeTCs, B YACTHOCTH, HEOOXOIUMBIM TPH MPOJOJIKUTEIBLHOW HKCIUTyaTaIlHH
BEPXHUX TOPH30HTOB, TaK KaK COpPOC 3HAYUTEIBHBIX KOJWYECTB BOABI Ha MPOTSHKCHUH
JUIMTETIFHOTO TepuoJia Ha TIyOOKME TOPU3OHTHI BIEYET 3a COOOW IOBBHIIICHHBIC
SHEPreTHYECKHUE 3aTPaThl.

Ecnu oxumaercss mo Mepe pa3BUTHS pabOT U COOTBETCTBEHHO BOJIOOTIMBA HAa HIKHUX



dTaKax CHIDKEHHUE MPUTOKA HA BEPXHUX ITAXKAX, TO B MPOEKTE MOXKET OBITh MPETYCMOTPEHO
MOCTENIEHHOE OTKJIIOUEHHWE BEPXHUX HACOCHBIX CTAHIUH W OCYHIECTBJICHHWE IIAXTHOTO
BOJIOOTJIMBA IO OJHOCTYIEHYATOH cxeme (4epT. 52,6) co cOpOCOM CHUKCHHBIX MPUTOKOB
BO/JIbI C BEPXHUX ATAXEW HA CAMBIM HUKHUM ITAXK.

Hapsimy ¢ 3TuM B TpoeKkTe MOXKET OBITh YCTAaHOBJIEHA HEOOXOIMMOCTh B HACOCHBIX
CTaHIMAX Mepekauku. Torga s 3TOH Ieid MOTYT OBITh HCIIOJIb30BaHBI HEKOTOPHIE
HACOCHBIE CTAHLUU MPOMEXKYTOUHBIX TOPU30HTOB, KOTOPHIE MOTYT OBITH OCTaBJICHBI M JUJIS
OJIHOBPEMEHHOM OTKAYKU OCTAaTOYHOI'O MPHUTOKA C BBIIIEIECKAIIMX TOPU3OHTOB (CM. IpUMEP
19).

B »Tux cnydasx TpeGoBaHMSM, MPEIbSABISIEMbIM K TJIABHBIM BOJOOTJIMBHBIM YCTaHOBKaM,
Ha KaXXJOM dTarie JOJKHBI YAOBJIECTBOPSATH HACOCHBIE CTAaHLMUM, OTKAYMBAIOIIUE BOJbI Ha
MOBEPXHOCTh, OCTAJIbHBIE JCHCTBYIOIME HACOCHBIE CTAHLIUU BHITIOJIHSIOT POJIb YYACTKOBBIX U
CTaHLUH [IEPEKAYKH;

I') OJHOCTYyIIEHYaTasi cxema B OOJBIIMHCTBE ClyyaeB HanOojiee IKOHOMHUYHA U y/IO0OHA B
skciutyatanuu. Ho ee mpuMeHeHHe OrpaHM4YeHO HMEIOIMMMHCS TpyOamu JUisi HamOpHBIX
TPYyOOIIPOBOJIOB M BEICOKOHATIOPHBIMU HacocaMu. [1oaTomy 1715t TTyOOKMX IIaXT MpU OTKAYKeE
BOJBI C OJHOTO TOPU30HTA MOXET OBITh NPHUMEHEHAa CXeMa C I0CIeI0BaTEIIbHBIM
BKJIFOUCHHEM HACOCOB, YCTAHOBJICHHBIX HAa Pa3HbIX TOPH30HTAX (depT. 52,2);

1) IpY HATMYUU 000COOJIEHHBIX MPUTOKOB HA Pa3HBIX TOPU30HTAX U3 HECBA3ZAHHBIX MEXKIY
co00i1 BOJOHOCHBIX CJIOEB U TPU STOM Ha OJHOM M3 TOPU30HTOB OKUIACTCS MPUTOK
KHCJIOTHBIX BOJI, TPEOYIOIIUX CHEIUATBLHOTO 000PYA0BaHUS, MOKHO MIPEAYyCMATPUBATh CXEMY
pasieabHOro BOAOOTIMBA (4epT. 52,0).

o

Yeprt. 52. CxeMbl IAXTHOTO BOJ0OTIHBA

a - OTHOCTYIICHYATHIH BOJOOTIINB; 6 - PACIION0KEHHE ITIABHOW BOJIOOTIMBHON YCTAHOBKHU B TIOAOIIBE BEPXHEN
BOJIOOOMIIBFHOI 30HBI; 6 - CX€Ma C MOCTENEHHO OTKIII09aeMBIMU IIPOMEKYTOYHBIMHA HACOCHBIMH CTaHIMSIMH; 2 -
yCTaHOBKa C IOCIIEJ0BATEIbHBIM COCIUHEHHEM HACOCOB; O - CXEMa Pa3ZeIbHOTO BOAOOTINBA; 1 - raBHas
BOJIOOTJIMBHASI yCTAHOBKA; 2 - yUYaCTKOBAasl HACOCHAs CTAHIIMS; 3 - OTKIIIOYEHHBIE HACOCKI; 4 - IepeKadHbIe
HAacOChl

[Tpu cOpoce BOABI C BEpXHUX dTAKEH HA HIKHUN YHEPTUIO COPAChIBAEMOTO IMMOTOKA MOYKHO
YaCTUYHO WCIONb30BaTh, B YACTHOCTH, NOJKIIOYEHHEM COpPOCHOrO TpyOompoBoga K



BCACHIBaIONIEMy TpyOONpoOBOYy JAeHCTBYyromero Hacoca (depr. 53), YTO MOBBICUT €ro
SHEPreTUYeCKHe MOKa3aTeH.

4.23. B npeHaxHOW Imaxte npu (IIAHTOBOM pPACIOJIOKEHUH CTBOJIOB M IMPOXOJKE
JIPEHAXXHBIX BBIPAOOTOK U3 ABYX (WK O0siee) CTBOJIOB C YKIOHAMHU K HUM BOJOOTIMB MOXKET
OBITH OpraHm30BaH (y KaXJIOTO CTBOJA) MO OJHOW M3 BBINICYKAa3aHHBIX cxeM (cM. 1. 4.22) B
3aBHCHUMOCTH OT OCOOCHHOCTEH MECTOPOXKIEHUS, XapaKTepa U YCIOBUHN pa3BUTHS IPECHAKHOM
CUCTEMBI.

4.24. JIna maxTHOTO BOJIOOTIIMBA CIEAYeT, KaKk MPaBUiIO, IPUMEHSATh MHOTOCTYIIEHUAThIE
CEKLIMOHHbIE, OJTHOCTYIIEHYATHIE C MMOJIYCHUPAIBLHBIM IOJBOJIOM XKMJKOCTH K IBYCTOPOHHEMY
paboueMy Kojecy U CHOUpPaJbHbIE MHOTOCTYIIEHYAThle IIEHTPOOEXKHBIE HACOCHl C
TOPU30HTAJILHBIM BaJIOM.

ARATLTERY

Yepr. 53. CxemMa IAXTHOr0 BOJOOT/IMBA NMPH MCIO0Jb30BAHUH HANOPA BOJAbI BEPXHHUX
TOPHU30HTOB

1 - macagka; 2 - cMeCHUTENb; 3 - HACOC

JlaHHBIE IO OCHOBHBIM M3 HUX NPHUBEJICHBI:

1o ceknoHHbIM Hacocam Ttuma [{HC - B Tab. 7,
0 CIIMPAJIbHBIM HacocaM JBYCTOPOHHEro Bxoja Tumna /l - B Tabi. §;
10 CIIMPATBHBIM MHOTOCTYIIEHUaThIM HacocaM Tuma L[[H - B Tabm. 9

Tab6aumna 7
Honyctumas Honyctumas
Mapka Hacoca BBICOTA MomHocTh, KBT Mapka Hacoca BBICOTA MomHocTh, XBT
BCaCHIBaHUS, M BCACBIBaHUS, M
Yacrora spamenus 3000 06/mun
ITHC 38-44 7,0 IITHCK 60-231 53,9
ITHCT 38-44 7,0 IIHC 60-264 61,6
ITHC 38-66 10,5 IIHCT 60-264 61,6
ITHCT 38-66 10,5 IITHCK 60-264 61,6
ITHC 38-88 14,0 IIHC 60-297 55 69,3
ITHCT 38-88 6,4 14,0 IIHCT 60-297 ' 69,3
ITHC 38-110 17,5 IITHCK 60-297 69,3
ITHCT 38-110 17,5 IIHC 60-330 77,0
ITHC 38-132 20,4 IIHCT 60-330 77,0
ITHCT 38-132 20,4 ITHCK 60-330 77,0
ITHC 38-154 23,8 IIHC 105-98 45 40,0




Homyctumast Honyctumas
Mapka Hacoca BBICOTA MomurHocTs, KBT Mapka Hacoca BBICOTA MormuHocTs, KBT
BCACBHIBAHUS, M BCacCBIBaHUS, M
HCT 38-154 23,8 OHC 105-147 60,0
IHC 38-176 27,2 OHC 105-196 80,0
IHCT 38-176 27,2 OHC 105-245 100,0
IHC 38-198 30,6 OHC 105-294 117,0
IHCT 38-198 30,6 MHC 105-343 136,5
IHC 38-220 34,0 OHC 105-392 151,0
IMHCT 38-220 34,0 OHC 105-441 175,5
IHC 60-66 16,0 MHC 105-490 195,0
IHCT 60-66 16,0 ITHC 180-500 350,0
IHCK 60-66 16,0 IIHC 180-600 420,0
IHCT 60-99 24,0 ITHC 180-700 490,0
OHC 60-99 24,0 ITHC 180-800 560,0
IHCK 60-99 24,0 ITHC 180-900 3,0 630,0
HC 60-132 32,0 OHC 180-1050 710,0
HCT 60-132 32,0 OHC 180-1185 800,0
IHCK 60-132 55 32,0 OHC 180-1422 900,0
IHC 60-165 40,0 MHC 180-1900 1280,0
HCT 60-165 40,0 ITHC 300-650 700,0
IHCK 60-165 40,0 ITHC 300-780 20 840,0
IHC 60-198 46,2 OHC 300-910 ' 980,0
HCT 60-198 46,2 MHC 300-1040 1120,0
IHCK 60-198 46,2 OHC 500-1040 6.0 1795,0
HC 60-231 53,9 OHC 500-1090 ' 3235,0
HCT 60-231 53,9
Yacrora Bpamenus 1500 o6/mun

OHC 60-50 13,0 IHCK 300-240 264
HC 60-75 19,5 IIHC 300-300 330
IHC 60-100 26,0 JHCK 300-300 330
HC 60-125 324 IIHC 300-360 396
IHC 60-150 7,0 39,0 JHCK 300-360 396
HC 60-175 45,5 IHC 300-420 462
IHC 60-200 52,0 HCK 300-420 55 462
HC 60-225 584 IHC 300-480 528
IMHC 60-250 65,0 IHCK 300-480 528
IHC 180-85 59,0 IHC 300-540 594
IHCK 180-85 59,0 JHCK 300-540 594
HC 180-128 88,5 IIHC 300-600 660
HCK 180-128 88,5 IMHCK 300-600 660
HC 180-170 118,0 IHC 500-160 290
HCK 180-170 118,0 JHCK 500-160 290
HC 180-212 1475 IHC 500-240 435
HCK 180-212 1475 IHCK 500-240 435
IHC 180-255 6.0 174,0 IHC 500-320 580
HHCK 180-255 ’ 174,0 HHCK 500-320 580
HC 180-297 203,0 IHC 500-400 725
HHCK 180-297 203,0 IHCK 500-400 725
IHC 180-340 232 IIHC 500-480 50 870
HCK 180-340 232 IHCK 500-480 ' 870
HC 180-383 261 IIHC 500-560 1015
ITHCK 180-383 261 ITHCK 500-560 1015
ITHC 180-425 290 ITHC 500-640 1160
ITHCK 180-425 290 ITHCK 500-640 1160
ITHC 300-120 132 ITHC 500-720 1305
ITHCK 300-120 132 ITHCK 500-720 1305
ITHC 300-180 5,5 198 ITHC 500-800 1450
ITHCK 300-180 198 ITHCK 500-800 1450
ITHC 300-240 264




Mapka Hacoca

Homyctumast
BBICOTA
BCACBHIBAHUSI, M

MomtHOCTE, KBT

Mapka Hacoca

Honyctumas
BBICOTA
BCACHIBAHUS, M

MomHoCTh, KBT

IIpumeganus: 1l OcHoBHBIC MapaMeTpsl HacocoB cooTBeTcTBYIOT [OCT 10407-83.
2. Bykse1 B Mapke o003Ha4aroT: 1] - neaTpobexusiit, H - Hacoc; C - cekunoHHBIN; [ - s paboTs Ha TOpsUeit
Boze; K - ncnonHeHne xucioroynopHoe.
3. Yncra B Mapke 1mocsie GYKB 0603HAYAIOT: TIEPBOE - I01a4a, M /d, BTOPOE - HATop, M.

Tabauma 8

Mapka Hacoca

ITonmaua, M/

IlonHslii Hanop, M

I[OHyCTI/IMaH BBICOTaA

BCaCbIBaHUs, M

MomHocTh, KBT

Yacrora Bpamenus 2950 06/mMuH

J1200-95 200 95 3,5 85
J1200-95-a 180 82 4,3 67
J1200-95-6 160 70 50 56
J1320-70 320 70 4,0 90
J1320-70-a 300 55 4,6 66
J1320-70-6 275 47 4,8 45
Yacrora Bpamenus 1450 o6/mun
J1200-95 100 23 6.5 10
J1200-95-a 100 20 ’ 8
J1200-36 200 36 45 35
J1200-36-a 190 29 ’ 27
J1200-36-6 180 25 5,0 22
J1320-50 320 50 5,5 76
J1320-50-a 300 39 6.0 47
J1320-50-6 300 30 ’ 36
J1500-65 500 65 135
J1500-65-a 450 55 55 90
J1500-65-6 420 45 68
J1630-90 630 90 265
J1630-90-a 585 79 3,5 170
J1630-90-6 520 65 127
J1800-57 800 57 177
J800-57-a 750 48 6,0 125
J1800-57-6 660 38 85
J11250-65 1250 65 314
J11250-65-a 1100 54 4,0 200
J11250-65-6 1000 42 150
J11250-125 1250 125 620
J11250-125-a 1100 100 5,0 425
J11250-125-6 1000 86 340
J11600-90 1600 90 500
J11600-90-a 1325 84 3,0 400
J11600-90-6 1200 66 280
Yacrora Bpamenus 960 06/MuH
J1630-90 500 36 94
J1630-90-a 460 30 5,0 51
J1630-90-6 420 24 38
J11250-65 800 28 95
J11250-65-a 750 23 55 55
J11250-65-6 600 19 40
J11600-90 1000 40 148
J11600-90-a 975 35 6,0 102
J11600-90-6 850 27 85
J12000-100 2000 100 3,5 760
J12000-100-6 1500 92 4,4 675
J12500-62 2500 62 2,5 500
J13200-75 3200 75 2,5 800




I[OHyCTI/IMaH BbBICOTaA

Mapka Hacoca IMoxaua, M*/a IMonuslit Hamop, M
BCACBHIBAHUS, M

MomntHocts, KBT

Yacrora Bpamenus 730 06/MuH

J2500-62 2000 34 4,5 250
J3200-75 2500 45 4,5 400
J13200-75-6 2450 42 4,6 360

IIpumeganus: l. OcHoBHBIC MapaMeTpsl HacocoB cooTBeTcTBYIOT [TOCT 10272-87.
2. BykBBI B Mapke 0003HAYAIOT:
a - mepBasi 00Touka paboyero Koieca, 0 - Bropas 06Touka pabodero Koyeca.

Tabnuma 9
Hwnametp Jonyctumas MouHocTh
Mapka Hacoca pabouero Hoxaua, m>/a Hamop, m BBICOTA 3IEKTPOABUTATENS,
KoJieca, MM BCAaChIBaHUS, M kBT
Yacrora Bpamenus 1480 o06/mMuH
445 400 105 -
IIH 400-105 290 - 500 120 -92 4 200
(3B-200%2) 425 290 - 450 104 - 84 160
400 250 - 450 94 - 69 132
445 400 210 -
IIH 400-210 290 - 500 240 - 185 45 400
(3B-200x4) 425 290 - 450 208 - 168 ' 320
400 250 - 450 188 - 138 250
1000 180 -
ITH 1000-180 5501575 800 - 1000 202 - 180 2 630
(10MHKx2) 530 720 - 1000 170 - 140 500
IIH 900-310-Y3 900 310 1250
IIH 900-310-a-VY3 865 300 -5 1000
(14M-12x4)

I[Ipumedanue. bykBsl B Mapke 0003HA4YAIOT:
a - mepBas 00To4Ka pabouero Koneca;
VY, 3 - COOTBETCTBEHHO KJIMMAaTHYECKOE MCIOJHEHHE U KaTeropusi pa3MeIleHHs arperaTa [pu dKCIuTyaTalun
no 'OCT 15150-69.

[Tpr HEOOXOIMMOCTH Ul MIAXTHOTO BOJOOTIMBA MOTYT OBITh MCHOJb30BAaHBI U JIpYrHue
HACOCHl, B YaCTHOCTH B CIyd4asX, KOTJla B PYAHHUYHBIX BOJAaX OXXHIAIOTCS 3HAYUTEIHHBIC
npuMecd rpyHTOBBIX yacTuIl (10 40 1/1; dmax = 10 mm; T < 40 °C) npeaycMaTpUBarOTCs
ceKIMoHHbIe rps3eBbie Hacockl Thna [[THCT (Tadi. 10).

IIpumep 19. MectopoxxeHHE TOTMMETAIMYECKUX Py PACIOI0KEHO Ha IOro-3arnagHoM
CKJIOHE IEHTPAIILHOW YacTH TOPHOTO XpeOTa, MMEIOMIET0 HEBBICOKME OTMETKH: B Ipeleiax
mectopoxkaenus - 400 - 450 m. BocTrouHast 4acTh MECTOPOXKJIEHHs HapylleHa HaJBUTOM U
omyieHa mo HeMy Ha Tiyouny g0 700 m. FOro-3amagHast 4acTh MECTOPOXKICHHS pa3opBaHa
TpeMsi HaJBUTaMHU U HECKOJbKMMHU cOpocamH. DTH KpPYNHbIE TEKTOHWYECKHE HapylIeHHS
COITPOBOXKIAFOTCS MOUIHBIMH 30HAMH APOOJICHUS H MHTCHCUBHOW TPEIIMHOBATOCTHIO MOPO/T,
B KOTOPBIX CHJIBHO TPOSIBIISIETCS pa3BUTHE KapcTa.

FOro-3ananueiii ckjioH XpedTa MOJOTUN CO cpefHel KPYTHU3HOM okojo 8°. Y mogHOXKus
XpeOTa BBIJENAETCS MPeIropHas paBHUHA, EPEXOASIIAs K I0Ty B OOIIMPHYIO HU3MEHHOCTbD.

Peunast ceTh Ha CKJIOHE Mpe/CTaBieHa MHOTOYUCIIEHHBIMU peKaMH W MX MpUTOKaMu. Bce
3TU peKH OepyT Hayallo Ha BOZOpa3jaese XpedTa U MOUTH MapajuleIbHO OJIHA APYrOi CTeKaroT
TI0 €T0 CKIIOHY.

B BepxHeM TedeHHHU peKH MPOTEKAIOT B Y3KUX KaHbOHOOOPa3HBIX JOJIMHAX C KPYTHIMHU M
OTBECHBIMHU CKJIIOHAMH, IMEIOT OOJIBIIHE YKIIOHBI THA C YaCTBIMU TIEPETIaJaMH.

[Tepen BBIXOZOM u3 TOp JonuHBl pek pacumpsitores a0 200 - 300 M, CKIIOHBI
BBINOJIAXKUBAIOTCS, YKJIOHBI THA YMEHBIIAIOTCS.

[TuTanue pex NPOMCXOIUT 32 CUET TassHUS CHETa B TOPAaxX M B OUYCHb HEOOJBILION CTETIEHH 32
cueT noxae. OCHOBHAas 4acTh CTOKA IPUXOJUTCS Ha NEPUOJ BECEHHETO CHErOTasiHYL. 3a TpU
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BECEHHUX MecsIa Ha pekax npoxomuT 6onee 70 % romoBoro croka, a 3a MIECTh MECSIIEB C
HIOJIA TI0 JIeKaOpb BKIIFOYUTENBHO - Bcero 8 %. B mMamoBoaHbIC TOMBI B T€UEHUE JABYX - TPEX
JIETHUX MECSIEB PEKU MOJTHOCTHIO MIEPECHIXAOT.

Taonuma 10
Honyctumas MoiHocTh HO:E;E?:ZM MoiHocTh

Mapka Hacoca BBICOTA 3jeKkTpoABUrarens,| Mapka Hacoca U 3JEKTPOABUraTENS,
BCACBKIBAaHUS, M kBT " ? KBt
Yacrora Bpamenus 1500 06/Mun ITHCT 850-600 2000
IIHCT 850-240 800 ITHCT 850-720 15 3150
IIHCT 850-360 -1,5 1250 ITHCT 850-840 ' 3150
ITHCT 850-480 2000 ITHCT 850-960 3150

IIpumeganus: 1l OcHOBHBIC MapaMeTPHI HACOCOB COOTBETCTBYIOT TY 8-873-79.
2. bykBrsI B Mapke o0o3HaqaroT: 1 - meaTpodexusiit, H - Hacoc, C - ceKuuoHHbIH, I - rps3eBoil.
3. Yucita, BXOSIIME B MAPKY HACOCOB MOCIIE OYKB, 0603HAYAIOT: MEPBOE - MI0aUa, M /4; BTOPOE - HATIOP, M.

XapakTepHOH OCOOEHHOCTBIO pEK SIBJISETCS YMEHBIIEHHWE pPacxoJ0B BOAbI BHHU3 IO
TedyeHuro, HaunHasg ¢ BeicoThl 600 - 700 M.

WNuduibTpaus pycaoBOTO CTOKA MPOUCXOJUT HA T€X YYaCTKaX PEYHBIX pycell, KOTOpbIe
HAXOMATCS B TpeJeliaX paclpoCTpaHEHHsI 3aKapCTOBAHHBIX KapOOHATHBIX TIOPOA H
PacCIIOIOKEHBI BBIIIE YPOBHS MOA3EMHBIX BOI.

Cpennsisi BeMUYMHA MOTJIOMICHHUS] U3 BCEX PEYHBIX pycell B Mpefenax 0OJacTH MUTaHUS,
TArOTEIOWEH K MECTOPOKACHHIO, cocTaBisier okono 15000 m*/4. CymmapHas BeIMduHA
UHOQUIBTPAMK U3 PEK U C IUIONIATU BOAOCOOpa B mpejeiax OO0JIACTH MUTAHUS TOTOKA,
NPOXOMALIETO Yepe3 MECTOPOXKACHWE, OLEHUBACTCA [UId IEPHOAa MaKCUMAaJIbHOM
uHpubTpanuu npumepno B 30000 M /4. MUHUMAIBHBIN pacxoJi TOJI3EMHOr0 ITOTOKA
cocrasisier 9000 m>/d.

Paiion MecTopoXaeHHs CII0)KEH B OCHOBHOM KapOOHATHBIMU MOPOJAMH, YePeayIOIUMUCS
CJIOSIMU U3BECTHSIKOB, JTIOJIOMUTH3UPOBAHHBIX U3BECTHSKOB M JT0JIOMHUTOB, Toima (700 - 750
M) KOTOPBIX COCTaBJISET OOIMIMPHBINA OaCCeH TPEUIMHHO-KaPCTOBBIX BOJ. DHUIbTpallMOHHBIC
CBOMCTBa TOJIIM XapaKTEPU3YIOTCS 3HAYEHUAMU KOIPPUIMEHTOB (GUIbTPAUU  OT
HECKONbKUX (2,2 - 14,4) no namepsieMbIx necsatkamu U cotHamu (25 - 300) m/cyT.

Pynnoe Teno TommuHON B cpeaHeM 15 M BCIEACTBUE CKIIATYaTOW CTPYKTYpHI IJIACTOB
CKaJIbHBIX TIOPOJI UMEET CIIOKHOE 3aJIeTaHue, MPOCTUPASICH 10 3HAYUTENbHBIX TITyOUH (CBBILIE
800 M oT moBepxHOCTH 3emii). MecTopoXaeHHe pa3OuTO Ha JBa MIAXTHBIX ITOJIS:
«BoctodHoey, Ha KOTOPOM PYBI 3aJieraloT B OCHOBHOM 10 riyounsl 150 M, u «3amanHoey,
rze pynasl 3aneratoT riryoske 300 m. Kaxmoe maxTHoe 1mose BCKPBITO ABYMS CTBOJIAMH.

BHayane Ha mpeanpusTHH NpPUMEHSAJIAch KaMepHas cucTeMa pa3paboTKH C KECTKUMHU
OappepaMHl W TIOJJIEPKUBAIOIIMMHU IIETHKaMH. 3aTeM Ha ydYacTKaX, TJe 3TO BO3MOXKHO,
nepenuin Ha pa3paboTKy ¢ OOpylleHHEeM KpOBIH, a B paiioHE IIEHTPAIBHOTO OJIOKa -
MOJTHOCTHIO Ha METO/T THIPABINYECKOM 3aKJIaJIKM XBOCTAMH 00OTaTUTEIHLHOU (pabpuKH.

B mepBplit mepuon ocBoeHHMss W pa3pabOTKM MmIaXxTHOTO mons «BocTounoe» ObuTH
3a(h)UKCHPOBaHBl 3HAYUTEIILHBIC TIPUTOKH IOJ3EMHBIX BOJ, HO YPOBHH HX TpPH pa3paboTke
3anesxedt 10 rryouHbl 150 M mpakTHYecKy He CHIKAIKMCh U paclioyiarajiuch Ha OTMeTKax 3795 -
395 M ¢ amrumaTy 0¥ Konebanus 12 - 15 M B 3aBHCHMOCTH OT KiMMaTHdeckux (akropos. Co
BPEMEHEM JIETIPECCHsl CTalla pa3BUBAThCS, U B OTOT MEPUO] OBUT MOJIY4YEeH MPOTHO3 Pa3BUTHS
MOHIDKEHUST YPOBHEH TOJI36MHBIX BOJl M UX TMPUTOKOB B TOPHBIC BBHIPAOOTKHU TPH BCKPBITHH
HIWKHUX TOPU30OHTOB (IIaxTHOE Toie «3amamHoe»). [Ilpy 3TOM  yUHTBIBAIOCH, YTO
MEPONIPHUSITHIA TIO0 3alUTe OT MOBEPXHOCTHBIX BOJ, MOJOOHBIX MPUHATHIM B mpumepe 13,
peleHo ObUIO He MpeayCMaTpHUBaTh.

CyIHOCTh TPOU3BENEHHOTO MIPOTHO3a CBE/ICHA K CIIETYIOIIEMY:

Mo Mepe 3ariyOJeHus pyAHHKA ICHTP TSHKECTH MPHUTOKOB MOJ3EMHBIX BOJ OYyAET 10
HEKOTOPBIX TIOp TepeMeniaThcsi B TIyOMHY, OJHAKO Ha BBIMICICKAIINX TOPU30HTAX OH HE




OyZeT UCKITIOUEH M, XOTS Ha HWKHUX 3TaKax pazMep MpUToka OyJIeT CHUXKATHCS, OH B 00IIeM
[0 pYIHUKY OCTaHETCS 3HauuTeNnbHbIM. OXupaercd cieayiouias AWMHAMHUKA TMPUTOKA
MOJ3EMHBIX BOJI B TOPHBIE BEIPAOOTKH:

pu pa3paboTke maxTHoro noist «Bocrounoe» go riyounsl 145 M (ropusoHT +255 M) - 1o
3300 m°/4;

npu pa3paboTke Oosee TIyOOKHX TOPU30HTOB MPUTOKH TOJ3EMHBIX BOJ OYIyT OBICTPO
BO3pacTaTh W Ha rimybume 185 M gocturayt 8000 M°/4, a Ipu OHOBPEMEHHO# pa3paGoTke u
IaXTHOTO ToJts «3amnagaHoe» a0 riayouHsl 505 M gocturayt makcumyma: no 16000 Mg -
HOPMAJTBHBI i 10 28000 M>/d - MAKCHMATbHBIH IIPATOK.

B nanbHeiiiem Bo3pacTaHHe STHUX PACUETHBIX 3HAYEHUN MPUTOKOB MOJ3EMHBIX BOJ HE
IpEeoiIaraeTcs, OAHaKO OyIeT MPOUCXOANTH UX MepepacipeiesicHHe:

Ha IAXTHOM MoJsie «BocTouHoe» HOpMalIbHBII MPUTOK Ha ropu3oHTe 145 M cokpaTuTcs B
JIBa pasza, HO OOIIMI TMPUTOK K PYAHUKY HE YMEHBIIUTCS, a HECKOJIBKO BO3PaCTET - B
OCHOBHOM HIKe ropu3oHTa 145 m no rimy6unsr 500 M; Boga ¢ maxTHOTO mojst «Bocrounoey
Oojee uyncTas W HUCHOJIB3YETCS ISl BOJOCHAOMXKEHMS, MOTPEOHOCTh KOTOPOIO COCTaBISAET
npumepHo 3000 M/d 1 M03TOMY 000COOJIEHHBIN BOIOOTIMB € IAXTHOTO Mo «BocTouHoe»
HEOOXOINM;

pa3paboTKa MAaXTHOTO Mo «3amajgHoe» OyneT MPOUCXOIUTh UTUTEIbHBIA MEepuo; Mpu
MOJrOTOBKE Ka)KJOT'O IMOCIEAYIOIIEro TOPH30HTA MPUTOK BHaYaie OyneT BO3pacTarh, 3aTEM -
CHUXXaTbcs; Ha rryoune 185 M HopManbHbIN pUTOK cHU3uTes 10 2000 M3/q; Ha TIyOuHe 345
M YCTAHOBHBILUHMIICS HOPMAIBbHBIN MpHTOK coctaBut 2400 M%fu, a Hike ray6uHsr 505 M oH
Oynet paBen npumepHo 8000 M/, B TOM YHCIIe HIKE riyounsl 665 M - 3200 M/

Tpebyemcs BHIOpATh HACOCHOE 0OOPYOBAHNE H HAMETUTH CXEMY IIAXTHOTO BOIOOTIIHBA.

Pemas mocraBneHHyI0 3amady, NPUHUMAaeM COBMECTHYIO i OOOMX MIAXTHBIX MOJIeH
CTYNEHUYATYIO CXEMY BOJIOOTIIMBA 0€3 OTKIIIOUEHHSI TPOMEKYTOUHBIX HACOCHBIX CTaHIINH.

HacocHble cTaHIMM BEpXHUX ATaXKeH pa3MelniaeM y BOJOOTIMBHOIO CTBOJIA IIAXTHOTO
nonsi «BocTouHoe», a HIKHUX - y BOJOOTJIMBHOTO CTBOJIA IIAXTHOTO TIONS «3armagHoe).
Hacocsl nmpuHuMaeM mNpenMyliecTBeHHO oaHoTumHble ¢ momadeir 800 - 1200 m /u (mns
HEKOTOpPHIX HacocHbIXx - 400 M3/q) C YYETOM pacCIOJIOKEHUS HACOCHBIX CTAHIMN Yepe3
KaX/Ible JiBa JTa)ka 10 BBICOTE, YTO MO3BOJIUT M30€XKaTh U3IMIIHUX SHEPreTUYeCKUX 3aTpart,
Hen30eXHbIX MPU cOpoce OoNbIINX 00bEMOB BOJIbI HA INTyOOKHE TOPU3OHTHI.

Yucno pabounx HAcCOCOB MOAOMpaeM MO HOPMAlbHOMY INPHUTOKY, a MpPH OINpelelIeHUun
Yrcia pPEe3epPBHBIX HACOCOB YUYUTHIBAEM HEOOXOIUMOCTh OTKAYKH C HMX [OMOIIBIO
MaKCHUMAaJIbHBIX IPUTOKOB BOJIBI.

CxeMa MIaxTHOTO BOJIOOTIIMBA IPUOOPETALT ClIeAyIOIuil By (depT. 54):

NEePBYIO IJ1aBHYIO HacocHYI0 cTaHiuio Ne 1 Ha pacdyeTHbl HopManbHbIN npuTok 3300 Mfa
npegycMarpuBaeM Ha rayomHe 145 m; Hacocer mpumanMaem mapku [[H 1000-180, Q = 1000
M°/4; U3 pacdera OTKauykH (TaKke KaK M BCEX JAPYIMX HACOCHBIX) CYTOYHOTO IPUTOKA
yKa3aHHO} BbIlIe MHTEHCHBHOCTBIO (3300 M/4) 3a 20 4 HEOGXOAMMO MPHHATH 4 pabounx
Hacoca, u cornacHo EIIb - 2 pezepBHbIX u 1 - B peMOHTE, BCero 7 HaCOCOB.

Dta HacocHasi CTaHIUs OyaeT paboTaTh W Jajnee Kak TJIaBHas HACOCHAS IMAXTHOTO TIOJIS
«BocToyHoey; /Ui HUKHUX TOPU30HTOB MPEAYCMATPUBAEM YYACTKOBBIE HACOCHBIE CTAHIUH
Ha IpUTOK 1o 1600 M*/u:

Ha riryouHe 345 M (Ne 3) - ¢ 8-mbio Hacocamu I[H 400-210 (5 + 2 + 1) ¢ nogaueit k
[JIaBHOM HAaCOCHOM cTaHIMM Ha riyoune 145 wm;

Ha ryoune 505 M (Ne 4) - ¢ 4-ms Hacocamu I[H 1000-180 (2 + 1 + 1) ¢ mogaueit k
HACOCHOM cTaHIMU Ha TiryonHe 345 M, KoTopas (Imociie BBOJIa HACOCHOM Ha TiryomnHe 505 M)
Oyzer paboTaTh yKe KaK CTaHIUS MePeKauKH.

Bech u30bITOYHBIH MPUTOK € MIAXTHOTO mojis «BocrouHoe», KOTOpBIA HE CMOTYT
OTKauuBaTh HacocHbele cTaHuuu Ne 1, 3, 4, mepemyckaercs K BOJOOTIMBHOMY CTBOJY
IIAXTHOTO TMOJIS «3anagHoey.

MaxkcumanbHBIE TPUTOK BOJ, KOTOPBIH MOXET OBbITh OTKAaYeH Ha IIaXTHOM II0Jie



«BocTouHOE» € Y4YyeTOM UCIOJIb30BAaHUS PE3EPBHBIX HACOCOB, NPUHUMAEM IO TOJa4ye
pabounx HacocoB HacoCHOU ctaHuuu Ne 1 U MUHHMaNIBHOTO pe3epBa Ha HACOCHBIX CTAHIIMIX
Ne 1, 3 u 4 (Tak kak mogada pe3epBHBIX HACOCOB HMKEPACIIOJIOKEHHBIX HACOCHBIX MEHBIIIE,
4YeM B TJIaBHOM HAcOCHOU cTaHIuu), T.€. 1000-4 + 2-400 = 4800 M/,
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Yepr. 54. Cxema mAaXTHOro BOA0OT/IMBA (K mpumepy 19)

1 - maxTHEINA CTBOJ; 2 - BOCCTarOIIMIA; 3 - riaBHas HacocHas cradius Ne 1; 4 - rnmaBHas HacocHas cTaHius Ne 2;
5 - yuactkoBasi HacocHasi craHuust Ne 3; 6 - yuactkoBast HacocHast ctanius Ne 4; 7 - 3ymrndoBasi HaCOCHas
cTaHIus; 8 - y4acTKOBasl U repekauHasi HacocHas ctaniust Ne 5; 9 - Bomocopoc; 10 - yyacTkoBas v nepekayHas
HacocHast ctannus Ne 6; 11 - yuacTkoBas U nepekayHast HacocHast ctannus Ne 7; 12 - yyacTkoBas HACOCHas
craHius Ne 8

['maBHYI0 HACOCHYIO CTAHIIMIO IIaXTHOTrO Mmojis «3amaaHoe» (Ne 2) mpeaycMmaTrpuBaeM Ha
riyouHe 185 M. OHa 10o/mKHA OTKAYMBATh MPUTOK BOJABI KO BCEMY PYIHUKY 32 BHIYETOM BOJ,
OTKa4MBaeMbIX HACOCHON cranumeit Ne 1, T.e. 16000 - 3300 = 12700 m*/u MIpU HOPMAJTLHOM
nputoke u 28000 - 4800 = 23200 Ml IIPY MAaKCHUMAJIbHOM.

COOTBETCTBEHHO HEOOXOIUMO MPHUHATH MOoAa4dy pabounx HacocoB (12700-24):20 = 15240
M/ - 20 Hacocos mapkn ITH 1000-180 ¢ momaueii 800 m*/4 i Haropom 202 M u (23200 -
20-800):800 = 9 pe3epBHBIX U 3 B peMOHTE, BCero 32 Hacoca.

Hwuxe npemycmarpuBaeM y4yacTKOBBIE CTaHIIMH, KOTOpbIE (32 HCKIIOUYEHHEM CaMbIX
HIDKHUX) C TEYCHUEM BPEMEHHU OYAYT CIYKHUTh TAK)XKE U TIEPEKAYHBIMH:

Ne 5 Ha rimy6une 345 M - ¢ mozadeit paGounx Hacocos (12700 - 2000)-24:20 = 12840 m*/u -
22 nacoca mapku 1[H 1000-180 (13 + 7 + 2) (npu AeTaibHOM MPOCKTUPOBAHUH HEOOXOIUMO
YTOUHSATh, KaK OYyIyT pachpenensThCsi MO TOPU30HTAM HOPMAIbHBI M MaKCHMAJbHBIH
IPUTOKH, TTOCIEIHUH HAa BEPXHUX TOPU30HTAX OCTAHETCS] 3HAYMTEIBHBIM, TaK KaK CBS3aH C
MOBEPXHOCTHBIM CTOKOM, W COOTBETCTBEHHO HEOOXOIMMO HPUHUMATh YHUCIO PE3epPBHBIX



HACOCOB);

Ne 6 na rmyoune 505 M - ¢ mogadeii pabounx HacocoB (12700 - 2000 - 2400)-24:20 = 9960
M/ - 17 Hacocos mapku LIH 1000-180 (10 + 5 + 2);

No 7 na rimy6une 665 M - ¢ momaueit padoumx HacocoB 8000-24:20 = 9600 Mg - 17
nHacocos mapku [{[H 1000-180 (10 + 5 + 2);

Ne 8 na rmyoune 825 m - ¢ monaueit pabounx HacocoB 3200-24:20 = 3840 M/ - 7 HACOCOB
mapku [{H 1000-180 (4 + 2 + 1).

[MpenycmarpuBaeM Takke Ha KaXIOM NIAXTHOM IOJie MO 3yMI(OBOW HACOCHOH Yy
BOJIOOTIIMBHOTO CTBOJIa (M3 JIPYroro CTBOJA BOJAA TEPENyCKaeTcss K BOJOOTIMBHOMY), B
KKJIOH W3 KOTOpBhIX ycTaHaBinuBaroTcs 1mo 4 nHacoca Mapku J[200-36-a, Q = 180 M/,
OTKAYMBAOIIHE BOY, MMOMAAONIYIO B CTBOJIBI U3 PYIIBOPOB BCEX TOPHU30HTOB.

["opHBIC PEANIPHUSTHS C TAKUMH MPUTOKAMU YHUKAIBHBI, OJJHAKO OHU HE CIUHUYHBL. J{iis
HUX HEOOXOIMMBI HACOCHI C OOJIBIIIMMHU MOIAYeH U HATTOPOM, Ye€M HACOCHI, IPE/ICTABICHHBIC B
9TOM mpumepe. st TaKuX pyJHHKOB IIesieco00pa3HO HACOCHOE 00OPYAOBaHUE 3aKa3bIBATh
WHINBUIYAIBHO.

HacocHble cTaHIIUM ¢ BOJOCOOPHUKAMM

4.25. T'nmaBHBIE TIO/A3€MHBIE HACOCHBIE CTAaHIMKM C BOJOCOOPHHKAMH  CIIEAYeT
peaycMaTpuBaTh y HIAXTHOI'O CTBOJIA B KOMILJIEKCE C OKOJIOCTBOJIBHBIMU BBIPAOOTKaMH.

Y4acTKOBBIE HACOCHBIE CTAHIIMU HEOOXOAWMO MPOCKTHPOBATH B MOHMKEHHBIX Y4aCTKaX
TFOPHOr0 O0BEKTa M B JPYIMX MecTaX, OTKyJa BOJa HE MOXET IOCTyNaTb CaMOTEKOM K
TJ1aBHOW BOJIOOTJIMBHOM YCTaHOBKE.

B cinyuae opraHu3zanuu caMoCTOSITEIbHOM OTKAUKM Ha IOBEPXHOCTb 4epe3 CKBaKUHY,
IIyp( WM BOCCTAIOUIYI0 CKBO)XMHY K TAaKOW HACOCHOM CTaHIMHU CJIEAYET IpPerbsBIATh
TpeOOBaHUs, KakK K IJIaBHOM.

Hacochble cTaHIIMM NOPOMEXKYTOUYHBIX T'OPU30HTOB, MHCIIOJIIb3yeMblE€ KakK CTAaHLUU
NepeKkaykd U OJHOBPEMEHHO KaK YYaCTKOBBIE, TOJDKHBI ObITh MPEIyCMOTPEHBI Y IIaXTHBIX
CTBOJIOB WJIK Y BOCCTAIOIINX CKBaYKHH.

4.26. Hacocuble cranimu corinacHo EIIb nomkHBI UMETh BOJOCOOPHMKH, COCTOSIINE W3
JBYX WIH OoJiee (MPUMEPHO OJMHAKOBBIX) EMKOCTEH 00111el BMECTUMOCTBIO HE MEHEE:

o0beMa YEeThIPEXYacOBOIO HOPMAJIBHOIO TPUTOKA - TJIABHOM HACOCHOM CTaHIMH
MOJI36MHOT'O TOPHOTO MIPEIPUSITHS;

o0beMa JBYXYaCOBOTO HOPMAJIbHOTO MPHUTOKA - YYAaCTKOBOW HACOCHOW CTaHUUHU H
HACOCHBIX CTAHIUH JIPEHAKHON MIAXThI (CAMOCTOSTEIBHOM APCHAKHOW CHCTEMBI).

BMecTuMOCTh  BOJOCOOPHMKOB HACOCHOM  CTaHIMM MPOMEXKYTOUYHOTO TOPU30HTA
pEeKOMEHAYeTCsl IPUHUMATh PaBHOM CyMMe OOBEMOB JBYXHacCOBOTO HOPMAJIBHOTO NPUTOKA
CBOET0 TOPHU30HTA M OJHOYACOBOI'O HOPMAJIBHOIO IPHUTOKA, MOCTYNAIOLIETO C HUXKHHUX
TOPU30HTOB.

4.27. B mpoekTe cieayeT INperycMaTpUBaTh MEXAHMU3ALMUI0 OYMCTKU BOJOCOOPHHUKOB -
TUIPABIMYECKYIO, CKPETIEPHYIO U JIp.

[Tpy 3HAUUTENBHOM COJIEPKAHUM B OTKAYMBAEMOM BOJE TBEPABIX MpHUMeEce He0OXO0AUMO
npelycMaTpuBaTh Tepel, BOJOCOOPHUKOM OCBETJISIONIME COOPYXKEHUS C MexaHHW3aluei
U3BJICUEHHS ¥ TPAHCIIOPTUPOBKHU Iutama. Hampumep, npu Hebonbmux npurokax 1o 150 M/
MO>KHO MCTOJIb30BaTh HAKIIOHHBIE OCBETIIUTENH C TUAPOIIEBATOPHON YNCTKOM; IpU OOJBIINX
- OCBETJISIOUIME DPE3EpByapbl CO CKPENEPHOM YHMCTKOW; IPU CHIBHO 3arpsA3HEHHON BOJE
1e1eco00pa3Ho MpeaycMaTpuBaTh BEPTUKAIbHBIE OTCTOMHUKH C BBIXOASIINM OTOKOM.

4.28. Kaxas HacocHas CTaHIMS JOJDKHA MMETh HE MEHbIIE JIBYX BBIXOJIOB; HAcOCHas
CTaHIIMsI, IPOEKTHpYyeMas B OJIOKE ¢ TOJCTaHIIMEN, JOKHA UMETh €llle BBIXO/1 B MO/ICTAHIIHIO.
BbIxoabl M3 HAaCOCHBIX KaMmep B OKOJIOCTBOJIBHBIE BBIPAOOTKM M B 3JIEKTPOIOACTAHIIMIO
JIOJDKHBI OBITh ¢ TEPMETHYHBIMU ABEPSIMH, a HAKJIOHHBIH XOJIOK B IIAXTHBIM CTBOJI TOJKEH
MUMETh Pa3HOCTh OTMETOK MEKY BXOJIOM U BBIXOJIOM HE MEHEE 7 M.

4.29. Kamepa HacCOCHOM CTaHIIMHU JOJDKHA OBITh CYXOM, XOPOIIO BEHTUIUPYEMOH, YI0OHOM



JUI PeMOHTa 000PYAOBaHUS U MOKap0o0e30MacHOM!.

Kak mpaBuio, HAacOCHYIO CTaHIHUIO CJeAyeT KOMIUIEKTOBATH HAcOCaMU OJHOTO
TUTIOpa3Mepa; UCKII0UYEHHE COCTABIISIOT IPEHAKHBIE HACOCH COOCTBEHHO HACOCHOM KaMephl,
KOTOpBIE TTOAOMPAIOTCS HE3aBUCHMO OT THIIOPa3MEpPOB HACOCOB IJISi OTKA4YKW OCHOBHOTO
NPUTOKA PYAHUYHBIX BOJI.

[Ipu oTCyTCTBMM HPUTOKA HAa MPOMEKYTOYHOM TOPH30HTE JOITYCKAETCS MPOEKTHPOBATh
CTYNEHYATHIIl BOJOOTIMB C IMOCIEI0BATEIBbHO BKIIOUEHHBIMH HACOCAMH, PACIOI0KECHHBIMU
Ha Pa3HbIX TOPH30HTAX.

4.30. B HACOCHBIX CTAaHIMAX CIEAyeT MPUMEHSATh KOMMYTALMOHHBIE CXEMBbl HANOPHBIX
TpyOOIIPOBOJIOB C MUHMMAJILHBIM KOJIMYECTBOM 3aIIOPHON apMaTypBbI.

4.31. TpyOompoBOJ, COSAMHSIONIMIA BOJOCOOPHHK WM KOJUIGKTOP C BOJ03a00pHBIM
KOJIOJIIEM, JIOJDKEH OBbITh CHa0XKeH YCTPOWCTBOM (3aTBOPOM, 3aJBMIKKOH) C PYYHBIM
yIpaBJIeHUEM, IO3BOJISIIOIIMM PEryJlupoBaTh IOCTYIJICHHME BOJBI K BOx03abopy U
repMETH3UPOBATH HACOCHYIO KaMepy.

4.32. Jlns onopoKHEHHsI HAIOPHBIX TPYOOIPOBOIOB M BBITYCKAa BOJBI B BOJI03a00PHYIO
€MKOCTb JJOJDKEH OBITh NMPEIYCMOTPEH CIMBHOM TPYOOIIPOBO/], 000pyI0BaHHBIH 3aIBUKKOM €
PYYHBIM YIPaBJICHUEM.

CoenuHenus TpyOONPOBOOB M apMaTypbl CleIyeT IPOeKTUPOBaTh, KaK IPaBUIIO,
OBICTPOPA3HEMHBIMH.

4.33. B mpoekre HEOOXOAMMO MpEIyCMaTpUBATh CIEAYIONIME BHIBI YIPABICHUS
HACOCHBIMH arperaraMy TJaBHBIX W YYaCTKOBBIX HACOCHBIX CTaHIMA 0e3 IMOCTOSHHOTO
00CITy)KMBAIOIIETo IepCoHaa:

ABTOMATHYECKOE - B 3aBHCUMOCTH OT YPOBHS BOJIBI B BOJ103a00pHON €EMKOCTH;

JMCTAaHIMOHHOE - W3 JHCIETYEPCKOrO ITyHKTAa B 3aBHCUMOCTH OT YPOBHS BOJBI B
B0J103a00pHOI EMKOCTH M OT MaKCUMyMa Harpy3KH YHEPrOCHCTEMBI;

MECTHOE - Ha cllyyail peMOHTa, ONpOoOOBAHUS M HAJIAJKH.

[Ipy TPOEKTHPOBAHWM AaBTOMATHU3ALMU TJIABHBIX M YYAaCTKOBBIX HACOCHBIX CTaHIIHH
cienyer cobmonars TpedboBanuss BHTII 34-84 Munyrnenpoma CCCP «ABToMartuzanus u
yIIpaBJIEHUE TEXHOJIOTUIECKUMH TTPOIIECCAMM.

4.34. TnaBHble M YYaCTKOBBIE HACOCHBIE CTAaHLUUHU CJeIyeT NpeaycMaTpuBaTh
He3aryyOJIEHHBIMU - C PacIOJI0)KEHHEM HacoCOB BbIIIE BOJOCOOpHMKa (YepT. 595,a) wiu
3ary1y0JeHHBIMU - C PacloIO)KEHUEM HACOCOB HM)KE YPOBHS BOJbI B BOJOCOOpHUKE (UepT.

55,5).
a)

Yept. 55. CxeMbl HACOCHBIX CTAHIUH

é)

ANLCTRRRRRY &
AANIRN LA k'i

a - He3ariyOJeHHas; O - 3arTyOJIeHHas

B HemocTarouHO KpemkuxX IMOpoJax M MpPU OTHOCHUTEIBHO HEOOJBIIUX MPUTOKAX, YTO
XapakTEepHO JJI TOPHBIX MPEINPHUATHN MPOMBIIIJIEHHOCTH CTPOMMATEpHUAIOB, YTOJIBHOM U
Jpyrux, NpPEANOoYTUTENIbHEe MPUMEHEHHE He3arayOJIeHHBIX HACOCHBIX CTaHIUH; TpU
0O0JBIINX MIPUTOKAX BOJIbI, BCTPEYAIOLINXCS B PYAHOMN MPOMBIIUIEHHOCTH, KOT'/1a HEOOX0IMMO
IIPUMEHEHNE BBICOKOIIPOU3BOAMUTEIBHBIX HAaCOCOB M HMEETCSd BO3MOXKHOCTb YCTpPOMCTBA



HACOCHBIX CTAHLUMH B JOCTaTOYHO TIPOYHBIX MOPOJAX, LEIECOO00pa3HO TNPUMEHEHHE
3arayOJICHHBIX HACOCHBIX CTAHIIHH.

4.35. He3arnmyGiieHHbIE HACOCHBIE CTAHIIMM JIOIYCKAeTCs MPOEKTUPOBATH C YCTPOHCTBOM
BOJ103a00PHBIX KOJIOIEB (WM KaMep) BHE MOMELICHUS] HACOCHOW CTaHILMM M B €€ Tpeenax,
a TaK)Ke C YCTPOMCTBOM B IIOMEIICHINH HACOCHOW KamMephl 00111el BO103a00PHOM TpaHIIEH.

4.36. BomozabopHble KOJIOAIB MOXHO IPEAyCMaTpUBaTh WHIUBHIYAIBHBIMH JUIS
Ka)XJJOT0 Hacoca WIM OOLIMMHU JIS TPYNIBl HACOCOB, HO IPU YHUCIE HACOCOB Oojee Tpex
JIOJDKHO OBITH HE MEHEe JABYX KOJIOALEB.
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Yepr. 56. He3arnyoJenHas HacocHasi ctTaHuus ¢ Tpemsi Hacocamu Tuna [IIHC ¢
OoTACJIbHBIMHU BOIIO3360prIMI/I KoJoaIaMi AJ1s1 HAaCOCOB
1 - pyHAAMEHT HOJ HACOCHBI arperat; 2 - HACOCHBIIT arperat; 3 - KpaH py4HOH MOCTOBOIA; 4 - oropa mox
MPUBOJ 33JBHXKKH; 5 - TpyOOITPOBO HAITOPHBIH; 6 - BcackiBalomMi TpyOorpoBox; 7 - MpUeMHas ceTka; 8 -

npueMHBIH koozerr; 9 - kabenpHbIH KaHa; 10 - pacnpenenurensHbIil konoxe; 11 - 3aaBmkka; 12 - pemrerka;
13 - ycraHoBKa ynpaBieHUs 3aABHKKOH; 14 - Tajp pydHas o MOHOpeJbCY; 15 - MuUTHI ynpaBieHus

Ha w4epr. 56 mnpuBeneHa HacocHass craHuus ¢ Tpems Hacocamu THna [[HC
HE3arayOJeHHOTO THMA C BHEIIHUM  PACIpEeACUTEeIbHBIM  KOJOJIEM, OTACIbHBIMU
BO/I03a00pHBIMH KOJIOAIIAMH JJIsL IBYX KpailHMX HACOCOB M BOA03a00pOM CpelHEero Hacoca
HEIMOCPEACTBEHHO M3 pacHpelenuTeabHoro Kojoaua. PacrpeneneHue BOIbl peryaupyercs
3aBIWKKaMu. Boga MoxkeT OBITh HampaBiieHa K JII000OMY BO103a00pHOMY KOJIOIITY.



TpyOompoBoasl B KommuyecTBe IBYX CTaBoB Oy = 273 MM oOcHameHbl OOpaTHBIMH
knarmaHamu tina 19mx176x Ha Py = 4,0 MIla, dy = 250 MM (0OpaTHBIH, TTOBOPOTHBIH,
OJTHO/IMCKOBBIH, ()JIaHIICBBIN).

[NoaxiroyeHne HaCOCOB K BOJOOTIMBHBIM TPYOOIIPOBOZAM OCYLIECTBIISICTCS 3aIBHIKKAMU
tuna 3KJII13-40 na Py = 4,0 MIIa, dy = 250 MM ¢ 37€KTpOIPHBOJAMH.

3anMBKa HAaCOCOB MPEAYCMOTpPEHA M3 CHENUAIBHOTO 0aka B TPYOHO-KaOEIbHOM XOJIKE.
Takenakxuble pabOTBl B HACOCHOM OCYLIECTBISIOTCS OJHOOAIOYHBIM MOCTOBBIM KpPaHOM C
PYYHBIM YIIPABICHUEM TPY30M0IbEMHOCTHIO 5 T. IIyHKTHI yIipaBieHus 3aBHKKAMU U BCEMHU
HACOCHBIMH arperaraMi CMOHTHPOBAHbI B HACOCHOI Kamepe.

KoMIioHOBKa KOMIIJIEKCa OKOJIOCTBOJIBHBIX BBIPAOOTOK C Y4YETOM HCHOJIBb30BaHHUS
HACOCHOM CTaHIIMH, OpraHu3alis PYyABOPA, PACHOJIOKEHHE HEOOXOIUMBIX MEPEMBIYEK C
BOJIOHETIPOHHUIIAEMBIMH JABEPSIMU TIPUBEICHBI HA YepT. 57.

BopocOopHuku npeaycMaTpuBarOTCa U3 ABYX BETBEH, YUCTKA KOTOPBIX MPOU3BOAUTCS W3
CIIEIUAILHOTO XOJKAa ¥ HAKJIOHHBIX CBE3/I0B. TpPAaHCIIOPTHPOBKA MLIAMa IPH YHCTKE
BOJIOCOOPHUKOB TPOM3BOJUTCA BaroHeTkamu. llojgadya W OTKarka NpeaycMaTpHBAIOTCS
CIeUaIbHBIMH JIEOCIKaMU.

BopocOopHukn coeaMHEHBI CO  CIEMUATBHBIM PACTIPEACTUTEIBHBIM  KOJOALEM, W3
KOTOPOTO BOJIa MOCTYIAET B BO103a00PHBIEC KOJIOIIBI.
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Yeprt. 57. Cxema BOAOOTIMBHOI0 KOMILIEKCA ¢ He3arJiy0J1eHHOH HACOCHOM cTaHluel ¢
Tpemst Hacocamu Tuna [HC

1 - kaMepa HACOCHOH CTaHIMH; 2 - KaMepa IEKTPONOCTAHINN; 3 - BOJOCOOPHUK; 4 - HAKIIOHHBINA XOJI0K; 5 -
KaMepbl U1 J1e0e/I0K; 6 - XOJ0K K BOTOCOOPHHUKAM; 7 - IIEPEMBIYKa C BOJOHCTIPOHUIIAEMBIMH JBEPHMH,
paccuntanubiMi Ha aasiaeHue 0,12 MITa; 8 - BeHTHIAIMOHHBIN MUTI03; 9 - IepEeMBIYKa C BOIONPOHUIIAEMBIMU
JIBEPbMH, paccunTaHHbIMU Ha aaBienue 0,1 Mlla; 10 - okonocTBOIBHBIHN qBOP; 11 - mpeHakHbIi CTBO; 12 -
HAKJIOHHBII TpyOHO-KaOeIbHBIA X0I0K
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Yept. 58. Hezaruy6/ieHHasi HACOCHAs CTaHIMS ¢ NATHIO Hacocamu mapok LIHC 300-650,
IHC 300-780, HTHC 300-910, HHC 300-1040 ¢ Box03a00pHBIMH MOJIOIAMH

1 - HacOCHBIH arperar; 2 - HACOC BEPTUKAIBHBIN C 3JICKTPOIBUTATENEM; 3 - BOJ103a00pHBIN Konoelr; 4 - 610k
pacnpezeneHus; 5 - 670K ynpasieHus; 6 - 3aBIKKa yIpaBisiemMast; 7 - KijanaH oOpaTHbI; 8 - koiekrop; 9 -
BOJIOTPYOHBII X010K; 10 - Macioctanmwmst; 11 - qyGiiep ruapaBIHdecKuil Uil IepeKITFOUeHUS 3aIBUKeK; 12 -
PEryJIMpOBOYHBIN BOAOCOOPHUK; 13 - repMeTHUHBIH JI0K; 14 - aBapuitHblii BogocOopHuK; 15 - X010k B
HacocHy0; 16 - kpaH pydHOH nojBecHON 0HOOaNOYHEIH; 17 - 3aTBOp

4.37. Ilpu mpoeKTHPOBAHUH HE3arNTyOJIEHHBIX [IEHTPAIbHBIX HACOCHBIX CTAHIIMN MIaAXTHOTO
BOJIOOTJIMBA Jiyisl TiryOuH cBbiiie 500 M mpu HopMaiTbHOM TipuToKe oT 150 M>/d ¥ BBILIC, YHCITE
HACOCOB TPHU U 6oJiee peKOMEHyeTCsl pyKOBOICTBOBATbCS CXEMaMH, IPUBEICHHBIMH Ha 4epT.
58 - 61, B KOTOPHIX MPUHSTO:

JIBa BOJI03a00pHBIX KOJOALIA MpPU HATH Hacocax (IMpU TpeX Hacocax MOXKET OBITh OJUH
KOJIOZIELl) MJIM BOI03a00PHOM TpaHIIEH - B IIpeJieslaX HAaCOCHON KaMephl;

JIBa HAIOPHBIX TPYOONPOBO/IA B HACOCHOM CTAHIIMH C YUYETOM MapajlIeIbHON paboThl ABYX
HAcOCOB Ha OJIMH TPyOONPOBOA IIPH MATH HAcOCaxX B HACOCHOH Kamepe;



npumMeHenne HacocoB Mapok [ITHC 300-650-1040 coBmecTHO ¢ MOAKaYMBAIOIIUM HACOCOM
mapku BI1-340;

JUIS TIOJIKJIIOYEHHUSI HACOCOB K HAIOPHBIM TPYOOIPOBOJAM - THAPOYIPABISIEMBIC 3a/IBUKKH
tuna 310205 dy = 200 mm 1 Trna 3Y102556 dy = 250 mm Ha Py = 10 MIla;

yIpaBJIEHUE 33aIBMKKAMH - 3JIEKTPOTHAPABINYECKUM NpuBooM THma 13D, B KoMITIeKT
KOTOPOTO BXOJIUT MACJIOCTAaHIUS, OJIOKH paclpeesieHus, OJIOKH yIpaBJieHUss u AyOJep
THJIPABIUYECKUN /IS IEPEKITIOYCHUS 3a]IBIKEK;

ob6parnsle kiaanans! - tina KOII 100/200 va Py = 10 MITa, = 200 mm;

JUIS TIOJIKJIIOYECHHUSI BETBEH BOJOCOOpPHHMKA K BO/I03a0OPHBIM KOJOIAM WM TpaHIIEEe H
repMeTH3allii HACOCHOM KaMepbl - 3aTBOPBI IOBOPOTHBIE NUCKOBbIe TUMa 16u42p Ha Py =
0,25 MlITa, dy = 600 mm;

CIIYCK BOJIbI M3 HANOPHBIX TPYOOIPOBOJOB B CTBOJIE MPHU MX PEMOHTE - Yepe3 CIMBHOM
TpyOOIPOBO/ B BOZ03a00PHBIN KOJIOJEI WIIH TPAHIIEIO - C TIOMOIIBIO 33/IBUKEK PYYHBIX THUIIA
3KJI2-160 na Py = 16,0 MITa, dy = 100 mm;

JUIE MOHTa)ka OOOpYIOBAaHWS M TPOBENEHHS TEKYIIMX M IUIAHOBO-TIPEIYNPEIUTEIBHBIX
PEMOHTOB HACOCHBIX arperaToB - JIBa PyYHBIX IMOJIBECHBIX KpaHa rPy30I0IbEMHOCTBIO 110 5 T.
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Yepr. 59. 'mapaBanyeckas cxemMa He3ar,1y01eHHON HACOCHOI CTAHIINHU € MATHIO
nacocamu mapok ITHC 300-650, HHC 300-780, LTHC 300-910, ITHC 300-1040 ¢
B0/103200PHBIMH KOJI0I[AMH

1 - HacocHBIH arperar; 2 - 33IBWXKKa py4yHasi; 3 - u3MepuTelbHas auadparma; 4, 5 - ruapoynpasisemMmbie
3aIBHKKH; 6 - 0OpaTHBII KianaH; 7 - HArHETaTeJIbHBINA TPYOONPOBOI; 8 - racHTeb THAPABIMYCCKHX YAapoB; 9 -
MacIlocTaHIHA deKTporuaponpusoaa; 10 - cnuBHOM Tpybomporox; 11 - Bomo3zabopHsrit komoaer; 12 -
noakaunBaronii Hacoc Mmapku BI1-340; 13 - BcacwIBarommii TpyOOIpoBo.I
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Yepr. 60. He3ariy6/ieHHasi HACOCHAsA CTAaHIMSA ¢ NATHIO Hacocamu Mapok ITHC 300-650,
IIHC 300-780, ITHC 300-910, ITHC 300-1040 ¢ Boxo3a6opHoii TpaHieei

1 - HacocHbI#1 arperar; 2 - HACOC BEPTHKAJIBHBIH C 3JIEKTpoABUraTesIeM; 3 - 3aTBOp; 4 - BOJj03a00pHast TpaHIIIes;
5 - Giiok pacnpenenenus; 6 - OJI0K yrpaBiaeHus; 7 - 3aJBHXKKa yIpasisieMas; 8 - kianan oopartHbiii; 9 -
BOJOTPYOHBIN X0110K; 10 - Macnocranmust; 11 - nyGnep ruapaBIrdeckuil 1uis nepekiIroueHus: HacocoB; 12 -
PEeTYIUPOBOYHEIH BogocOOpHUK; 13 - aBapuitHbIM BogocOOpHUK; 14 - repMeTHYHBIN JTIOK; 15 - X0J0K B
HACOCHYI0; 16 - KpaH py4HO MOIBECHOI 0AHOOATOTHBIH
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Yepr. 61. M'uapaBauveckas cxeMa He3arJy0JJeHHOW HACOCHOI CTAHIIMU C NMATHIO
Hacocamu mapok ITHC 300450, ITHC 300-780, ITHC 300-910, HHC 300-1040 ¢
BO/103200PHOI TpaHIIeel
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1 - HacoCHBIN arperar; 2 - 3aJJBUXKKa pyJHast;, 3 - ©3MEepUTeNbHas quadparma; 4, 5 - rugpoynpasisemMas
3aIBIKKa; 6 - 0OpaTHBIN KilanaH; 7 - HaTHeTaTeNIbHBINH TpyOOnpoBOx; 8 - racuTeNb rUApaBIMIecKiX yaapos; 9 -
MaclIoCTaHIMA deKTporuaponpusoaa; 10 - cimeHOM Tpydomposox; 11 - 3atBop; 12 - BcackBarommit
Tpybonposox; 13 - Bogo3zabopuas Tpanmes; 14 - moakaunBaromuii Hacoc Mapku BI1-340; 15 - BomocOopauK

Crnenmyer yuuThIBaTh, YTO BO/I03a00pHbIE TPAHILEH TPYAHO TepMETU3NPOBaTh. [loaTomMy ux
HEJIOMYCTHMO TIpeyCMaTpUBaTh B JIPEHAKHBIX IIaXTaX KapbepoB (pa3pe3oB), Korga Boja
MOXET MOCTyNaTh B BOJAOCOOPHUKH (TOCTE B3PHIBOB) C HEKOTOPBIMH NPUMECSIMH ra3oB. B
TaKMX CIIydasx 1eJIeco00pa3Ho mpelycMaTpruBaTh BO103a00pHbIE TEPMETHYHBIE KOJIO/LIBI.

KoMmoHOBKa KOMILIEKCA OKOJOCTBOJIBHBIX BBIPAOOTOK TMPU HACOCHBIX CTAHIUAX
MoJ00HOTO BUJA CM. 4epT. 62.

4.38. HacocHble cTaHIIMM 3ariayOJICHHOTO THUIIA UMEIOT 3HAYUTENIbHBIEC SKCIUTyaTalllOHHbIE
MPEUMYIIECTBA [0 CPAaBHEHUIO C HE3aryOJIeHHBIMU HACOCHBIMU CTaHIUSMH, 2 UMEHHO:

YIPOIIAETCS CXeMa aBTOMATU3aIlUH;

HCIIOJIb3YIOTCSl BBICOKOTPOM3BOAUTEIbHBIE HACOCHI C HM3KOH BBICOTON BCAachbIBaHUS U
BbicokuM KIIJI, B TOM 9mnciie 1 BEpTUKATLHBIX HACOCOB, MIO3BOJISIONINX 3HAYUTEIIBHO CHU3UTh
00BEMBI HACOCHBIX KaMep.

YcTpaHsoTCest BO3MOKHOCTh CPBhIBA BaKyyMa M HEOOXOAUMOCTh 3JIMBKH HACOCOB.

Bce »TO cCyllecTBEHHO TMOBBIMIAET TEXHUKO-DKOHOMUYECKHE TOKa3aTelld CHCTEMbI
BOJIOOTJINBA.

Ha uepr. 63 npuBeneHa obmas cxeMa BOJOOTIMBHOIO KOMILIEKCA JAPEHAKHOM MIAXThI C
3arTyONeHHO HACOCHOM CTaHIMell Ui OTKAaykd mpuToKa B pasmepe 10 2000 m°fa u
TpeOyemoM Hamope 110 180 m.

B sTOM pemieHMHM TpeaycMOTPEHO TOCTYIUIEHHE BOJBI M3 JIPCHAXHBIX INTPEKOB UYepes3
CIEIMAIbHYI0 BCIIOMOTATENIbHYI0 BBIPA0OTKY - XOJOK B BOJOCOOPHUKHM, M3 HHUX B
pacnpenenuTeNnbHbIi y3en. Cucrtema 3aTBOPOB MO3BOJISET PETYIUPOBATh MMOCTYIICHHE B HETO
BOJIBI U3 JIO0OT0 BOJOCOOpHUKA M TaKKe MOJIady BOABI K JIFOOOMY HACOCY 4epe3 rajepeu C
TePMETUYHBIMU TIEPETOPOJKAMH ¥ TPOM3BOAUTH HEOOXOJUMBIE PEMOHTHI OOOPYIOBAHHS H
YHCTKH BBIPAOOTOK.

Unctka BOJIOCOOPHUKOB TPEAYCMOTpEHA MEXaHWYecKasi - CKperepamu, Ui KOTOPHIX B
TOpLAX BOJOCOOPHUKOB HAaMEUEHBl CIENHaTbHBIE KaMepbl JJs YCTAaHOBKU JIEOEIOK.
Coobmienne ¢ BOJoCOOPHUKAMH 110 HAKJIIOHHBIM XOJKaM.

Yeprt. 62. CxemMbl pacnoJioskeHus IrJIaBHOM HACOCHOW CTAHIIUH

@ - ¢ XOKOM CIIpaBa; 6 - C XOJKOM cJieBa; 1 - CTBOJ KJIEThEBOM; 2 - KaMepa OKUAaHUs; 3 - BONOTPYOHBIH X0JI0K;
4 - xamepa ITaBHOW HACOCHOM CTaHIIMK; 5 - Kamepa 3JIeKTPOIIOICTAHIIUH; 6 - AETo MPOTHBOMOXKAPHOTO TTOe3/1a
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YepT. 63. CxeMa BOAOOTIUBHOT0 KOMILJIEKCA ¢ 3arJiy0JIeHHOH HACOCHOI cTaHIMel ¢
yeThIpbMsl Hacocamu mapku LTH 1000-180
1 - keTheBO#t CTBOM; 2 - TPYOHBIN XO/I0K; 3 - HACOCHAs KaMmepa; 4 - pacrpeeuTeNbHbIN y3el (kaMmepa

YIIpaBJICHUsI 3aTBOPaMH); 5 - 3aTBOPEL; 6 - pyAnBOp; 7 - HAKIIOHHBIH X0/10K; 8 - KaMepa 3JIeKTpornoACTaHIums; 9 -
kBeprwtar; 10 - xomok k BogocObopHuKam; 11 - kamepa ebenok; 12 - HaKIIOHHBIA XOI0K K BOJOCOOPHHUKY; 13 -

BOJOCOOPHUK
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YepT. 64. 3ariryd/ieHHasi HACOCHASI CTAHIMA ¢ YeTbIpbMs Hacocamu mapku I[H 1000-180

1 - HacocHBIH arperart; 2 - 331BUXKKa; 3 - 00OpaTHBIN KJIanaH; 4 - HalopHbIE TPYOOIPOBOIL; 5 - BOJOCOOPHBIN



NPUSIMOK; 6 - IPHEMHBIH KJIalaH ¢ CeTKO#; 7 - HACOCHBI arperat Jyisi OTKaYKH BOJIbI U3 BOJAOCOOPHOTO
npusaMKa; 8 - pyHIaMeHT 10 HACOCHBIN arperar; 9 - rajepes BcachiBaroriero Tpyoomnposoaa; 10 -
BoJomoABOAsIIas ranepest; 11 - kpar MocToBo# ogHOOANOUHEIH; 12 - TpyOHBINH X0I0K
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Yepr. 65. CxemMa BOAOOTIMBHOI0 KOMILJIEKCA APEHAKHON IAXTHI € 3ar1y01eHHOT
HACOCHOI1 CTaHHHeﬁ U HEHTPAJIBbHBIM PACHOOKEHUEM IHAXTHBIX CTBOJIOB
1 - BOJOOTIIMBHBI CTBOJ; 2 - BEHTWIISILIMOHHBIN CTBOJ; 3 - MpaBasi BETBb PYAHUYHOIO J1BOpa; 4 - kKamepa
aKKyMYJISITOPHBIX DJICKTPOBO30B; 5 - KaMepa dJIEKTPOIOICTAHINH; 6 - BEHTHIISILIMOHHAs BBIpaOoTKa; 7 -
BEIpAa0OTKa MIMOEPHBIX 3aTBOPOB; 8 - pacmpeneuTeIbHBIN Konoelr;, 9 - TpyOHOKabensHbIe X0onku; 10 - kamepa
3arryOJIeHHOW HACOCHOH cTaHIMHU ¢ 4eThIpbMs Hacocamu mapku [ITHCT 850-360; 11 - Bogoc6opruk; 12 -

HaKJIOHHBIA MObEeMHHUK; 13 - repmernyeckas nepemsruka; 14 - nepemoruka ¢ Tpyoamu; 15 - HaKJIOHHBIH X0/10K -
noabeMHUK; 16 - kamepa nebenku; 17 - ieBas BETBb PyTHUYHOTO JBOpPa

B nHacocHoii cranmmu (uept. 64) mpemycMoTpeHsl yetbipe Hacoca mapku [[H 1000-180,
JIBa HATOPHBIX TPYOONPOBOJAa W BO3MOXKHOCTH TIOAKIIOUCHHS KaXKIOTO Hacoca (4epes
3aJIBIDKKY ¥ 0OpaTHBIN KIlamaH) K JF000My TpyOOIIpoBOIY.

MoHTaXHBIE OTIEPAIINH TOJKHBI OBITH BBIITOJHEHBI C TOMOIIIEI0 MOCTOBOTO KpaHa.

Ha yept. 65 mpuBeneHa KOMIOHOBKA BOJOOTIMBHOTO KOMILIEKCA JPCHAKHOW INAXTHI C
3armyOJIeHHOW  IEHTPAIbHOW HACOCHOW CTAaHIMEH TpH [EHTPAILHOM  CHApEeHHOM
pPacHONOKEHHH IIAaXTHBIX CTBOJIOB W CHCTEME CHApEHHBIX JPEHAKHBIX BBIPAOOTOK,
MIO3BOJISIOIINX COKPATUTh BMECTHMOCTH BOJIOCOOPHUKOB Y HACOCHOW CTAaHIINH.

[Ipu 5TON KOMIOHOBKE NPEIYCMOTPEHO: BOJA M3 JPEHAKHBIX BBIPAOOTOK MO TpyOam
mramerpoM 600 MM, MPOIYIMIEHHBIM Yepe3 TIyxyko (0e3 nBepeit) mepeMbIuKy, MOCTYIaeT B
pacnpeieuTeNbHbI KOO/, W3 HEero - B OJHY M3 JBYX BETBEH HIM B 00€ BETBH
KOJUIEKTOPa-BOJOCOOpPHUKA (PETyJIMpOBaHUE MPOM3BOIUTCS 3aJBIDKKAMH); KOJUIEKTOP-
BOJIOCOOPHUK MMEET KOJIOACIL-PETYIISITOP C 33JABHKKAMH, MMO3BOJISIFOLIMMHU BBIKIIOYATh 4acTh



KOJUJIEKTOPA-BOJAOCOOPHUKA TMPU €ro YUCTKE C TMOMOIIBI0 CKpemepa ©  JeOenKH,
YCTAaHOBJICHHBIX B TOPIIC BBIPAOOTKH; B KOJIICKTOPE-BOJIOCOOPHUKE MPEIyCMOTPEHBI TPYOBI
JUTSL CKaTOTO BO3yXa, KOTOPBIC MO3BOJISIIOT B3MYYHBATh TPYHTOBBIM OCAJOK U YAAISATh €ro
IpH  OTKayke BOAbL. [lOATOMYy dYHCTKa BOJOCOOPHHUKOB C IIOMOIIBIO  CKPEIEpPOB
MpeanoyiaraeTcs JHIb B peakux ciaydasx. COOTBETCTBEHHO B HACOCHOW CTaHIIWH,
paccurTaHHOM Ha oTkauky 1o 5000 Mg BOJIBI C MPUMECSAMH TBepAbIX 4dacTuil 10 40 KI/M°
npu tpebyemom Hamope cBbiie 300 M npunsTo (4ept. 66) Bocemp HacocoB mapku [[THCI
850-360.

K kaxmomy HAacoCHOMY arperary Boja IOCTyImaeT W3 BOJOCOOpPHUKA IO Tpydam C
MMOCPHBIMU  33JIBMKKAMHU. YTIPaBJICHHE IIHOCPHBIMU 3aJBUKKAMH OCYILECTBIISACTCS W3
CHeLHaTbHOM BBIPAOOTKH, MPONUICHHON HA TOPU3OHTE OKOJIOCTBOIBHOTO JIBOPA.
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Yepr. 66. 3aryds1eHHasi HacOCHAsl cTaHIMSA ¢ BoceMblo Hacocamu mapku LTHCI 850-
360

1 - HacocHBIH arperar; 2 - NpUeMHast CeTKa; 3 - TpyOOnpPOBOJ /sl YUCTKH BOJOCOOpHHKA; 4 - mmbep ¢
IIOTbEMHBIM MEXAaHU3MOM; 5 - Talb py4Has; 6 - kaMepa yrnpasieHus muoep - 3aTBOPOM; 7 - KpaH MOCTOBOM
0JTHOOAJIOYHBIN; 8 - TacUTENh THAPABINYCCKHUX YAApOB; 9 - HarHeTaTenpHbIe TPYOOpoBobL; 10 - 3anBIKKH

pyusbie; 11 - HaCOCHBIE arperartsl Ui OXJIAXKICHHS JBUTaTeNeH; 12 - 3aIBUKKa ¢ 3NeKTponpuBooM; 13 -
oOpaTHBI KianaH; 14 - kamepa ApeHaXXHBIX HACOCOB



BripaboTka coolraercs ¢ rajiepesiMiu BCaCchIBAIONIUX TPYO depe3 CrerraibHbIe KOTOIIIbL.
BononoaBogsmue rajgeped  OTAENEHBI OT HACOCHOM  KaMmepbl  JKeJle300€TOHHBIMU
IeperopoikaMu, dYepe3 KOTOpble TPOIYCKAaroTCs BcachiBaomme TpyOsl. Hamopubix
TpyOonpoBojoB auameTpoM 500 MM IpeayCMOTPEHO YeThlpe - 10 OJHOMY Ha JiBa Hacoca.
TpyOonpoBoAbI MOABOASAT K CTBOJY IO ABYM TPyOHO-KaOETbHBIM XO/IKAM.

Ha cnywail aBapuifHOro mocTymieHHsl BOJbl B HAaCOCHYIO KaMmepy B HEHl JIOJKHBI ObITh
NPEIYCMOTPEHBI CIIEHUAbHBIE JIPEHAXHbIE HACOCHI, a TAaKXKE CIHENHaJbHbIE HACOCHI JUIA
OXJIQXK/IEHUS JIEKTPOJIBUTATEIIEH.

Ha namopueix TpyOOIIpOBOAaX Mepes HayaloM IMoAbeMa TPYyOHO-KaOENbHBIX XOJKOB
IPEIYCMOTPEHbI 0OpaTHbIE KIIAlaHBbl.

I'py3sl (meranu TpyO M HACOCOB) TPAHCIOPTUPYIOTCA IO HAKIIOHHOMY XOJIKY C IOMOILBIO
CrenHaIbHbIX JIe0eI0K (CM. YepT. 65).

B kamepe noimkeH ObITh YCTAaHOBJIEH MOCTOBOM KPaH TPY30H0IbEMHOCTHIO § T.

4.39. 3ymmdoBbie HACOCHBIC CTAHIMHU, IMEPEKAYMBAIOIIME BOJY W3 3yMIiia IIaXTHOTO
CTBOJIa B BOJIOCOOPHUKY IIEHTPAILHONH HACOCHOH CTAaHIIMH, PEKOMEH/IYETCS TIPEAyCMaTPHBATh
B KaMepax y CTBOJIOB € MCIIOJIb30BAHUEM KOHCOJIbHBIX HACOCOB 10 OJJHON U3 JIBYX CMEH:

a) HACcOCHI 3yMII()OBOTO BOJOOTJIMBA PACIIONIATAIOTCS HA TOPHU30HTE PYIHUYHOTO JBOPA
(uept. 67), makcumanbHas TayouHa symmda 5 - 5,5 M. Dta cxema 3ymndoBoro BoI00TIHBA
NpUMEHSETCS TPU HEOONBIIMX TPUTOKAX BOABI B 3yMIl) W IpU OTCYTCTBHUHM IMOABEMA C
pOoTHBOBECOM. BoJla Mo HarHeTaTeIbHOMY CTaBY IOJAETCs A0 BBIPAOOTKH, YKIOH KOTOPOH B
PYIIBOpE HAIpaBiieH B CTOPOHY BOAOCOOPHHUKA;

6) Hacockl 3ymI()oBOro BOJOOTJIMBA pACHOJAralTCs B Ipelesiax caMmoro 3ymmnda
rryounoit He meHee 10 m. [Ipu Hanw4mMu moabemMa ¢ MPOTUBOBECOM BOjA B 3yMIi(e JODKHA
CTOSATh HA TaKOW INIyOMHE, YTOOBI NMPH MepenoabeMe KIETH MPOTUBOBEC U MapalliOTHas €ro
cHCcTeMa HE OKa3alluCh B BOJIC.

B 3ymrioBoii HaCOCHOM CTaHIIUMM JOJKHO OBITH /1Ba Hacoca: paboumii u pesepBHBIN. [Ipu
OOJIBIIIOM TIPUTOKE YHCIIO HACOCOB MOYKET OBITH YBEITHUYEHO.

B ciydae pacnonoxxeHust 3ymiia CTBOJA BbIIIE BOJOCOOPHUKOB LIEHTPAIbHON HACOCHOM
CTaHIIMM  BMeCTO  3yMI(GOBOH  HACOCHOM  CTaHIHMHM  CIEAyeT  HpeaycMaTpHBaTh
HEMOCPEACTBEHHYIO COOMKY 3yMIida cTBOJIAa C BOAOCOOPHUKOM.

4.40. B mpoekTe MOIKHBI OBITH TMPEIyCMOTPEHBI Y IIAXTHBIX CTBOJIOB BpPEMEHHBIC
HACOCHBIE Ui OTKAYKW NPUTOKOB BOJBl K BBIPAOOTKaM J0 TOTOBHOCTH ITOCTOSTHHBIX
BOJIOOTJIMBHBIX YCTaHOBOK.

[Tpocreiiniee pemieHne BpPEMEHHBIX HACOCHBIX YCTAaHOBOK - pa3MELIeHHEe UX Ha
NEPEKPHITHH B PYIABOPE C BOA03a00POM HEMOCPEACTBEHHO W3 3yMIia IMIaXTHOTO CTBOJIA
(uept. 68,a). Ilpu HemoCTaTOUHON BMECTHMOCTH 3ymida (a TpeOOBaHHS K BPEMEHHOMY
BOJIOOTJIMBY T€ K€, UYTO M K IMOCTOSIHHOMY) MOXHO (B MPOYHBIX MOPOJAaX) BPEMEHHYIO
HAaCOCHYIO CTaHIMIO M BOJOCOOPHHMKM IPEeIyCMOTPETh B OJHONM KaMepHOH BbIpabOTKe,
pacrioniarasi HaCOCHBIE arperaTbl HaJl MEePEeKPBHITHEM EMKOCTH Il BOJOCOOPHHKOB (YepT.
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Yepr. 67. 3ymndoBasi HacOCHasI CTAHIUA

1 - HacocHBIH arperar; 2 - HaTHETaTeIbHBIN TPyOONpoBO; 3 - 3aIBIKKA; 4 - 0OpaTHEIHA KiamaH; 5 -
BCACBIBAIOIIUI TPYOOIpoBOL; 6 - MPHUEMHBIN KIIallaH ¢ CETKOM




Yeprt. 68. BpeMmeHHbIEe HACOCHBIE CTAHIIMU

a - 6e3 crennanbHOM BOJOCOOPHOIT KaMepsl; 6 - ¢ HeOONMbIINM BoJ0cOOpHHUKOM; 1 - HacocHBIH arperar; 2 -
3yMI1()OBbIi BOJOCOOPHHUK; 3 - BCachIBAIOIIMI TpyOONpoBo; 4 - KaMepa BpeMEHHOM HACOCHOM cTaHIuM; 5 -
LIaXTHBII CTBOJ; 6 - KaMepa MOCTOSTHHOW HaCOCHOI CTaHIMH; 7 - BOJOCOOPHHK MOCTOSHHOW HACOCHOM CTaHINH;
8 - kamepa anekTponoacTanimit; 9 - Tpyba ¢ 3aaBmkkoit; 10 - anekrpormrosas; 11 - BoMOCOOPHUK BPEMEHHOM
HAaCOCHOM CTaHLIUU
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YepT. 69. BpemenHast HacocHasi CTaHIUSI IPH 00JIbIIMX PAaCYETHBIX MPUTOKAX

1 - HacocHbI arperar; 2 - HaIOPHbIA TPyOONPOBO; 3 - BOA03a00PHBIH KoJozew; 4 - 3a/BUKKa py4yHas; 5 -
BOJIOIpOITycKHas TpyOa; 6 - BogocOopHuK; 7 - TpyOa aist 3aIMBKY Hacoca; 8 - 3ainuBHOH Oak; 9 - TpyOa amst
3anuBky Oaka; 10 - TpyOHBIi X010K; 11 - npuemHsIi kianan; 12 - BcackiBaBIIMi TpyOonpoBo; 13 - oOpaTHbIit



knamnas; 14 - 3aIBIKKa ¢ 3JIEKTpONprBOIoM; 15 - ynpaBieHue 3aBHKKOM
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‘IepT. 70. Cxema BOJO0OTJ/IMBA IIPH MPOXOJIKe FJIyﬁOKOFO IIAXTHOI'0 CTBOJIA

1 - xamepa dneKTPOOOOPYIOBaHHS; 2 - KaMepa CTaHIMK TIepeKadyky; 3 - HaIOPHbIA TPyOOnpoBo; 4 - MOJABECHOMH
Hacoc; 5 - kaHaT

[Tpy oxuparomMxcss B HayajJbHBI IEPUOJA 3HAYUTENbHBIX NPUTOKAX HEOOXOAUMO
IPOEKTUPOBATh BPEMEHHYI0 HACOCHYIO CTAaHLMIO MCXOAS U3 T€X K€ NPUHLUIOB, YTO U
HOCTOSIHHYIO (uepT. 69).

441. Jlns mnepruoaa MPOXOAKHM IIAXTHOTO CTBOJIA HEOOXOJUMO IpeaycMaTpuBaTh
BOJIOOTIIUB C HCIIOJIb30BAaHHWEM IIOJIBECHBIX HACOCOB M CTaHIuWil mepekauku (uept. 70, 71).
Kpome Toro, B mpoekre AOKHBI OBITH NPEIYCMOTPEHBI MEPEHOCHBIE U MEPEIBUKHBIC
arperatsl JUIsl IPUMEHEHUS BOJBI B MPU3a00HHBIX BOJOOTIMBHBIX YCTAHOBKAaX U OTKAYKHU €€
U3 OTZEIbHBIX IOHMKEHHBIX MECT.
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Yepr. 71. CTaHIMsA NepeKkauyKky NPU NPOXoJKe IIIy00KOro mMaxTHOI0 CTBOJIA

1 - HacocHBIH arperar; 2 - BcachIBAIOLINIA TPyOOTIpoBox; 3 - BOOOCOOPHUK; 4 - cTuBHAs TPpyOa; 5 - 3a1BMXKKa; 6 -
00paTHBIN Ki1amnaH; 7 - py4Has KOIIka; 8 - HanopHeIA TpyOomnpoBo; 9 - kKamepa 3JIeKTPooOOpyIOBaHUS

4.42. HanopHble TpYOONIPOBOJIBI JOJDKHBI OBITH PAacCUMTAHBI Ha MAaKCHMAJIbHYIO ITO/ady
BceX pabounmx M pe3epBHBIX HacocoB. HeoOXoaum pe3epBHBIM TpyOONpoBOA Ha ciaydai
PEMOHTA OJTHOTO M3 HUX (pacyeT HalOPHBIX TPYOOIPOBOIOB CM. B pa3i. 12).

4.43. B BOIOOTIIMBHOM CTBOJIE JTOJDKHBI OBITH MPETyCMOTPEHBI HEOOXOMMBbIE OTIOPHI IS
CTaBOB HAIlOPHBIX TPYOOIPOBOAOB M, Kak MpPaBHJIO, OTIEIEHHs JJIsi TPyOONIpoBOJOB (C
o0ecrieueHreM JI0CTyma JUIl UX PEMOHTa M 3aMEHBI OTACIBHBIX YU4aCTKOB TPYO), KIEThEBOE,
JUIsL IPOTUBOBECA, JIECTHUYHOE (C XOJKOM K HEMY M3 HAKJIOHHOTO XOJKa) W ISl MPOITyCKa
Kabeneit (uept. 72).
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YepTt. 72. BopoOTIUBHBIN CTBOJI APEHAKHOM IAXTHI

1 - HamopHBIi TPYOOTIPOBO; 2 - TPOMEKYTOUHAsE OMOpa (PACCTOsIHHE MeX Iy omopamu ~ 120 m); 3 -
KOMIIEHCATOP CaTbHUKOBBIN; 4 - Gaika JIsl KpeTIeHUsI HAIOPHOTO TPpyOOIpoBoaa (paccTOsTHIE MEXKITY OallkaMu
~ 12,5 m); 5 - onopHoe KoJIeHo; 6 - oropHbIe 6anku; 7 - XOMOK K jiecTHuUIE; 8 - pactpen; 9 - mporusosec; 10 -
JecTHUYHOE oT/eneHue; 11 - TpyGonpoBo ckaToro Bo3ryxa U BOJIOIIPOBOJ

5. AH)KEHEPHBIE HABJIIOJIEHUS 1 YCTPOUCTBA JJISI HUX HA TOPHBIX
HPEAIIPUATUAX

Ooume MoJI0KeHus

5.1. 3amaun mpexycMaTpUBAaEMBIX B MPOEKTE HAOMIONEHUH 3aKIIOYAIOTCS B MOJYYEHUU
uHpopmanuu 00 3(h(EKTUBHOCTH CHCTEMbI 3alMTHl, U3YYEHUU H3MEHEHUN HPUPOIHBIX
YCIIOBUH IIPU CTPOUTENBCTBE U 3KCIUTyaTallUd TOPHOTO MPEANIPUATHS.

[Tony4yeHHble B pe3ynbraTe HaOMIOACHUN JaHHbIE MOTYT IPHUBECTH K KOPPEKTHPOBKE
MPOEKTAa 3aIIUTHI U TOJDKHBI ObITh MCIIOIB30BAHBI JJISl TPOBEACHUS 3aLIUTHBIX MEPOIPUSATHH,



IIPOM3BOJICTBA TOPHBIX paboT, 0OecrieyeHUss HOPMaJIbHOM HKCIUTyaTallui TOPHBIX BBIPAOOTOK,
a TaKke ISl CBOEBPEMEHHOI'O MPHUHATHS Mep AJi1 BOCIOJIHEHHUS yuiepba NpUPOIHBIM
YCIIOBHSM U HAPOJHOXO3AHCTBEHHBIM OOBEKTaM.

5.2. Cormacao CHull 2.06.14-85 HeoOxoammo BeCTH HAOIIOJCHHUS: 3a TEMIIEpaTypoun
BO3/yXa, KOJMYECTBOM BBINAJAIONIMX OCAIKOB, PACXOJaMH M YPOBHSMH BOJBI B peKax U
BOJIOEMAaxX, 32 YPOBHSIMH, TEMIIEPATypOl, XUMUYECKUM U T'a30BbIM COCTaBaMM MOA3EMHBIX U
OTKauMBaeMbIX BOJ, 3a JjAedopMalMsiIMU TOpPOJ M 3€MHOH IOBEPXHOCTH, OCAAKaMH U
nedopMausiMu COOPYKEHHI, PACIIONOKEHHBIX B 30HE BIUSHHUS CUCTEMbI 3aIlIUTHL.

Jns  mpoBeneHHs KOMIUIEKCA THAPOMETEOPOJOIMYECKHX, THAPOTCOTOIHYECKHX |
reoJIe3NYeCKuX HAOMIOCHUI B MPOEKTE HODKHBI OBITh MPEAYCMOTPEHBI HEOOXOAMMBIE
MOCTBI, HAOMIOIaTeNTbHbIE CKBAXKUHBI, periepa, Mapku 1 000pyI0BaHUE JUISl UX BBITIOJTHEHUSI.

Ha otrnenbHbIX 3Tamax pa3BUTUS TOPHOIO MPEANpHUATHS CcleAyeT u3ydaTb o0BbeM
MOBEPXHOCTHOTO CTOKA B OTPaXKJAIOIIMX KaHaBaX M OTKPBITHIX BBIPA0OTKAX, XapakTep
pa3BUTHS [JENPECCUOHHONW IMOBEPXHOCTH B PA3IUYHBIX BOJOHOCHBIX CIIOSIX, PaIHYCHI
JICTIPECCUOHHBIX ~ BOPOHOK B Pa3iMYHBIX  BOJOHOCHBIX  CIIOAX,  XapaKTEPUCTUKHU
(GUIBTPAIMOHHBIX CBOMCTB TOPOJ, B3aMMOCBSA3M BOJOHOCHBIX CJIOE€B M MCTOYHHUKOB HX
NUTAHUS, TEMIEPATYPHBIA PEKUM U XUMUYECKHI COCTaB MOA3EMHBIX BOJI, COJEPKAIIUXCS B
pPa3’IMYHBIX TOPHBIX TOPOJAX, HWHXKEHEPHO-TEOJIIOTHUYECKOE CTPOCHHE pa3padaThiBaeMOro
MECTOPOKICHHUS U COCTOSTHIE TOPHBIX TOPOJ] B OTKPBITHIX U IMOJA3EMHBIX BBIPAOOTKAX.

CrnenyeTr mpeaycMaTpuBaTh Takke HaAOMIOJEHHUS 32 HapYHICHUSIMH MOBEPXHOCTU 3EMIIH,
pa3BUTHEM KapcTa, JPO3MOHHBIX, OMOJ3HEBBIX W MPOYUX HWHKEHEPHO-TEOJIOTHYECKIX
MIPOLIECCOB.

Kpome TOro, HeobOxomumo HabmoOAaTh 3a pabOTOH YCTPOWCTB CHUCTEMBI 3aIlIUTHI
(BOJIOTIOHU3UTEIBHBIX CKBaXKUH, JpeHaxei, BOJOOTJIMBHBIX CPEIICTB,
NPOTUBO(MIIBTPAIIMOHHBIX 3aBEC U T.IL.).

B mpoekrte nomxkeH ObITh OIpenesieH COCTaB HAOMIOJEHHH (a Ipu HEOOXOIUMOCTH U
METOJMKH OTJIEIBHBIX UX BUIOB) B CTPOUTEIBHBIN M SKCIUTYaTallMOHHBIA MEPUOIBI H TOJDKHEI
OBbITh BBIJAHBI YEPTEXKH (MEIKOMACIITAaOHbIE KapThl, CUTYAl[HIOHHBIE IUIaHBI) C HAHECEHHBIM
Ha HUX PacIlOJIOKEHUEM BCEX HAOI0JaTeIbHBIX TOUEK (ITOCTOB, CKBAXHH, PETIEPOB, MAPOK U
T.I.), BEAOMOCTH OOOpYJOBaHUS W, NPU HEOOXOAMMOCTH, CHEIMATIbHbIE METOIMUYECKHUE
yKa3aHHUs ¥ YePTEKH YCTPOWCTB M MPHUCIIOCOOJICHH, KOTOPBIE HOJDKHBI OBITh U3TOTOBIICHBI
WITH COOPYKEHBI IPH CTPOUTENBCTBE (B YACTHOCTH, YEPTEIKH HAOIIOIATEIbHBIX CKBAXKUH).

[Iporpammbl HaOMOACHUN (C YCTAaHOBIEHHWEM TIOJHOTO 00Bbema) pa3pabaThIBAIOTCS B
IPOEKTe TOJBKO Ha HaydalbHbIM mepuoJ padoT Ha CPOK OT OJHOrO 1O Tpex Jjer. B
JAIbHEWIIEM OHM pa3pabaThIBAIOTCS CIYXKOOM, Beaylled HaONIOeHUs, U YTBEPKIAIOTCS
IJIABHBIM MH)KEHEPOM FOPHOT'O MPEANPUSTHS.

5.3. B cTpouTenbHBIN Meproj; MaTepHaibl HAOMIOIEHUH HEOOXO0AUMO 00padaThiBaTh H
oopMIIATH B BUAE KBapTAJIbHBIX W TOJOBBIX OTYETOB (HO HE pexe, YeM pa3 B IOJIT0ja)
aQHAJIOTMYHO 00paboTKe M OPOPMIIEHHIO MaTEPHAIIOB U3bICKAHUN U HAIIPABJIATH B IPOEKTHYIO
OpraHu3aIio, KoTopas JOo/HKHA IMPUHUMATh PEIICHUs U KOPPEKTUPOBaTh MPOoeKT. B nepuox
OKCIUTyaTaI[¥ PEIISHHsI 10 MaTepranaM HaOII0IeHUH IPUHIMAIOTCSI PYKOBOJICTBOM TOPHOTO
NPEINpUSATHS, a TP HEOOXOAUMOCTH - C TIPUBJICUYCHUEM IIPOEKTHOM OpraHu3aluy.

5.4. B mepuos CTPOUTENHCTBA 32 T€OJE3MUECKO-MAPKIIIEHIepCKoe 00ecIieueHne TOPHBIX
paboT OTBETCTBEHHA CTPOUTENIbHAS OpraHu3alys, ¥ OHa JOJKHA BECTH INPETyCMOTPEHHbIE
MPOEKTOM Teojie3nueckie HaOmoaeHus. OHa jke OCYIIECTBIISICT WHKEHEPHO-TEOIOTHUECKHI
Ha/30p Npu OypeHHM BOJONOHU3UTENBHBIX CKBa)XWH. B manpHeimeM mo mepe BBoIa B
JeiicTBue OOBIYHBIX MOIIHOCTEW Te0/Ie3MYecKO-MapKIIeHepcKas ciry:k0a co3maercs Uy
3aKa34MKa, K KOTOPOMY IEpexXoJsiT O0OS3aHHOCTU BEACHMS T€0J]Ie3WYECKHX HAOIIOJCHUN B
AKCIUTYaTallMOHHBINA ITEPHOI.

Hpyrue HaOmoneHus (TUAPOMETEOPOTIOIHYECKHE, THAPOTeOJIOTHYECKHEe U HHKEHEPHO-
rCOJIOTHYECKHEe B TOPHBIX BBIPAOOTKAX), MPEAYCMOTPEHHBIE MPOCKTOM B IEPHOJIBI
CTPOMTENBCTBA U SKCILTyaTallMM MECTOPOXKICHHSI, TOJKEH BBIMOJIHATH 3aKa34yuK. [ aToro B
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IIPOEKTaX CIEAyeT IpeAyCMAaTpUBaTb COOTBETCTBYIOIIME INTAaThl THUIPOreOJIOrMYECKOU
CITY»OBI U HEOOX0IUMOE 000pYAOBaHHE.
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5.5. T'mapomereoponoruueckue HaOmomeHus B odbmem 1o CCCP  Beayr
TUAPOMETEOPOIIOTMUECKHE CTaHIIMK U 1TocThI I'ockomruapomera CCCP.

Opmnako st 0oJjiee MOJHOTO W ONEPATHUBHOTO TOJYYCHHs TaHHBIX HAa KPYIHBIX TOPHBIX
OPEINPUATHIX ~ CIEIyeT MPeayCMAaTPUBaTh  BBHIMOJHEHHWE  THAPOMETEOPOIOTHUECKUX
HaOJIFO JEHUIA.

5.6. CoctaB u 00BEM THAPOMETEOPOTOTHUCCKUX HAOTIOACHHIA OMPEACTSIOTCS B KAXIIOM
OTJICJILHOM CJydae B 3aBHCHMOCTH OT IMPHUPOJHBIX YCJIOBHH MECTOPOXKICHHS, 3HAYUMOCTH
THUIPOMETEOPOJIOTHUSCKUX JTaHHBIX IS PENICHUS TEKYIIMX 3aJad 3allUThl U CTEIICHH WX
ocBelleHus ctanusiMu 1 nocramu ['ockomrugpomera CCCP.

Hampumep, n3mepeHus: KOJIMUYECTBA BHIMAIAIONINX OCAKOB HEITOCPEACTBEHHO B Kapbepe U
pa3MepoB NPUTOKOB K KapbepHBIM BOJOCOOPHHMKAM IO3BOJSAT YTOYHHUTH KOA(D(GUIIUEHTHI
MOBEPXHOCTHOTO CTOKAa JUIS PA3IUYHBIX BCKPBITBIX B Kapbepe TOPHBIX IMOPOJI,
COOTBETCTBEHHO CKOPPEKTHUPOBAaTh KapbEepHBI BOJAOOTIIMB W TEM CaMbiM H30€XaTh
W3JIUIIHAX 3aTpaT W aBapUUHBIX CUTyalluid. B ciiydae mpoTekaHUs MOOJIM30CTH OT TOPHBIX
BBIPAOOTOK pEKH, HM3MEpPEHUE €€ pacxoJ0B BHIIIE (MO TEUCHHUIO) M HHXKE TOPHOTO
MOPEIIPUATHS. TIO3BOJISICT OMPEACIUTh KOJMYECTBO BOJBI, TPUTEKAOMEH K TOPHBIM
BbIpaOOTKaM (MJIH K BOJIOTIOHU3UTEIBHBIM YCTPOMCTBAM) HEMOCPEICTBEHHO U3 PEKH.

Yeprt. 73. Cxema peeyHOro ruAponocTa Ha 6eperoBoM oTKoce

1 - ymop u3 KaMeHHO# HAOPOCKH; 2 - peiika (METAJUTMICCKH WITH JIePeBsSIHHAs); 3 - OETOHHAS TOJrOTOBKA
tomuuuoi 10 cM; 4 - mebeHoYHast MOArOTOBKA TOMIIUHON 15 ¢M; 5 - G0JITHI, 3aKiIabIBAEMbIC [IPHU YCTPOKCTBE
0GETOHHOI MOJATOTOBKH

[Tpr HeOONMBIIMX 00BEMax BOJO3AIMUTHBIX MEPONPUATHH W MaJOM BIIMSHHM Ha HUX
MOBEPXHOCTHOTO CTOKa MOXKHO OTPAHUYUTHCS MHHUMAJIEHBIM 00BEMOM
THIPOMETEOPOJIOTHUSCKUAX OIPEICICHHUI: (UKCAIIUCH MOTOAsI W TeMIIepaTyphl BO3ayXa B
JKypHaJie OOBIYHBIX THAPOMETEOPOTOTHUECKUX HabmoaeHuit (cM. 1. 5.20) u HaOIIOACHUSIMH
332 COCTOSTHUEM BOJIHBIX O0BEKTOB, HAXOIAIMXCS B BEJACHHH TOPHOTO MPEAPHUATHS.

5.7. Ina HabmioieHU# 3a YpOBHSMHU BOJBI MPHU MOJOTHX Oeperax HCIONb3yIOT peeuHbIe
(uepT. 73) wim cBaifHbIe (YepT. 74) THIPOMOCTHI, a MPH KPYTHIX Oeperax u Oompmmx (10 10 m)
aMIUTUTY/IaX YPOBHS - TIEpeIaTOuHbIe yCTPOHCTBa (depT. 75).



Yepr. 74. Cxema cBailHOT0 THAPONOCTA

1 - HauBBICIINIT yPOBEHD BOBI; 2 - MUHUMAJIBHBIN YPOBEHb BOJBIL; 3 - CBast; 4 - pernep

W3mepeHnss BBICOTBI YpOBHSA BENYTCH, KaK IIPaBWIO, B TEIUIbIM IEpHOJ roja U B
OIIPEIIEIICHHO YCTaHOBJIEHHOE BpeMs. lIpu nmpoMep3aHuu Uau NepechIXaHUHU BOABI B CTBOPE
[IOCTa U3MEPEHUs MIPEKPaLaAtOTCs.

Yepr. 75. Cxema ycTpoiicTBa nepeiaToyHOro ruiponocra
1 - cBam; 2 - BeIONIKA; 3 - peiika; 4 - Mapka Ha Tpoce; 5 - BIHOC; 6 - 6J10K; 7 - Tpoc; 8 - rpy3

5.8. Pacxonsl BOABI BOJOTOKOB ONPEAENSIOTCS MO TUAPOMETPUYECKHM CTBOpaM -
3aKpeIJICHHbIM Ha MECTE IONepeYyHUKaM, pa3OMBaeMbIM TMEPHEHAUKYISIPHO HalpaBICHHUIO
TedeHus. M3MepeHune pacxopoB MOXKET ObITh IMPETyCMOTPEHO BEPTYLIKOW, C IOMOIIBIO
BOJIOC/IMBA, OOBEMHBIM U JPYTHMHU CIIOCOOAMH B 3aBHUCHUMOCTH OT XapakTepa BOJOTOKA,
TpeOyeMoil TOUHOCTH U3MEPEHUH U HAIMYHBIX CPE/ICTB.

W3mepenuss BepTylIKaMHd MPOM3BOASATCS HA pPa3HbIX I[JIyOMHaX HAa HECKOJbKHX
XapaKTEPHBIX JUIsl JAHHOTO MOINepeUYHNKa BEPTUKANIAX, BHIOMPAeMbIX HA OCHOBAaHHH IIPOMEPOB
Y HUBEIUPOBKH cedeHus. [lo cpeHHM CKOPOCTSIM Ha KaXKJ10i BEPTHKAIM IMOJCUUTHIBACTCS
pacxoj 4epe3 Bce KUBOE CEYEHHE BOAOTOKA.

[Ipu m3MepeHHM pacxoJ0B B PYJHUYHBIX BOJOOTBOJALIMX KaHAaBKAX M JIOTKaX MOXKHO
IPUMEHATHh YCTPOMCTBO B BHJE BOAOCIMBA C TOHKOM CTEHKOW. [l 3TOro Ha BOJOTOKE
11€J1eCO000pa3HO YCTPOUTH BOJAOMEPHBIN MOCT, HA KOTOPOM BECh PacXoj MPOITYCKaeTcsl yepe3
TPEYTrOJNbHBIN MM TPalelleUIAIbHBIN BEIPE3 B TOHKO# meperopojke (uept. 76).

[Ipu TpeyroasHOM BbIpe3e (4epT. 76,a) ¥ BBICOTE KHUBOTO CEYCHHUS B HEM 6 - 65 cM, mmpu
YCJIOBUH, YTO IIMPUHA NOTOKa b He MeHee yeM B 5 pa3 Goibie BBICOTHI HepenuBa h, a Ta B
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Yepr. 76. CxeMbl BOJOCIUBOB ¢ TOHKOI CTEHKOI
a - TPEYTONBHBI; 6 - TpareneuaaIbHbIH

TpeyroapHBIM BOJOCIMBOM JIOIYCKAEeTCs MOJIB30BATHCS MPU M3MEPEHHH PAacXoia MEHee
0,5 M/c. [Ipu Oospmux pacxomax B IpeAeiax g0 2 M/c ClelyeT MPUMEHSIThH
TpaneueuaIbHbell BogociuB (4ept. 16,0). B sTroM ciydae npu ycIOBHH, YTO IIUPUHA
OCHOBaHUsI Tparenuy, b, He MeHee, 4yeM B 4 pa3a 0oJblie BHICOTHI IepeinBa, T.¢. pu b > 4h u
HAKJIOHEe OOKOBBIX CTOPOH TpaIleliuu K BepTHKanu o = 14° pacxoma onpenensercs mo Gpopmyie
Q = 1,86bh*2,

5.9. HaGxnromenusi 3a TeMIiepaTypoil TIOBEPXHOCTHBIX BOJ B CIy4ae OTCYTCTBHUS JPYTHX
CIeUaIbHBIX TPeOOBaHMIA BEIYTCS JHUIIb B IEPUOJ, PEANISCTBYIOIIUI JIEI0CTaBY.

Habmronenus 3a XUMHYECKUM COCTaBOM HEOOXOIUMBI JJIsi CBOEBPEMEHHOTO TIPUHSATHS MEp
NPOTUB 3arpsA3HEHUS BPEIHBIMH CTOKAMH BOJHBIX OOBEKTOB M MOA3EMHBIX BOJ, a TAKXKE IS
BBISIBIICHHSI B3aMOCBSI3U TIOBEPXHOCTHBIX U TIOJ3EMHBIX BO/I.

[lpn cucrematnueckoM HAONIONEHMHM 3a OOLIMM COCTOSHUEM BOJHOTO OOBEKTa
HEOOX0MMO BeCTH KypHal (cM. popmy 1).

5.10. Ilpm npOEKTHPOBAHUU YCTPOMCTB W BbIOOpE METOAMK HAOMIOJNCHUNA CciexyeT
JIOTIOJTHUTEIFHO PYKOBOJICTBOBAThCS HacTaBieHneM ruipoJOrHUECKUM CTaHIMAM M MTOCTaM,
BoinyckaeMbIM ['ockomruapomerom CCCP B 11 Bbimyckax M 4acTsX.

FHI[pOFCOJIOFH‘{eCKHe U UHZKCHEPHO-T'C€OJIOTHYCCKHUE Ha0JII01eHus

5.11. T'maporeosoruueckue HAOMIOACHUS TMpeIHA3HAYAIOTCS JUISI HU3YYCHHMs pPexHuMa
MOJ3EMHBIX BOJI B YCIOBHUSIX CTPOWUTENBCTBA M JKCIUTyaTallMM TOPHOTO MPEINPUATHS U
OCYILECTBJICHHUS] BOAO3AIIMTHBIX MEPONpPUATHI. DTO H3yuyeHHE SBISETCA MPOAOIDKEHHEM
THJIPOT€OJIOTUIECKUX ~ HMCCIICJIOBAaHWHM, HAYaThIX €mle TMPH pPa3BEAKE MECTOPOXKICHHS
MOJIE3HOT'0 MCKOIMAeMOr0, U JOJKHO BKITIOYATH!

YTOYHEHHE T'eOJIOTHYECKOTO CTPOSHHSI M WHXCHEPHO-TEOJOTHYECKOW XapaKTePHCTUKU
TOPHBIX TOPOJI:

oTpeNieNieHne TWHAMHUKH YPOBHEH, TeMIIepaTypbl, XUMHYECKOTO COCTaBa, Ta30HOCHOCTH,
B3aMMOCBSI3M MEXAy cO000M M C MOBEPXHOCTHBIMH BOJAMH MOJ3E€MHBIX BOJ Pa3JIMYHBIX
BOJIOHOCHBIX CJIOEB M COOTBETCTBHUS BCETO ATOTO MPOESKTHBIM ITPOTHO3aM;

yTOUHEHHE (UIBTPAIIMOHHBIX CBOWCTB (KOA(PUIMEHTOB (UIbTpallMK, BOJOOTIAuH,
B30~ ¥ YPOBHETIPOBOJAHOCTH) TOPHBIX TTOPOJI;

YTOYHEHHE U BbISBIEHUE U3MEHEHUN YCIOBHMI MUTAHUS U PasTPy3KH MOI3EMHBIX BOJ MPH
CTPOMTENBCTBE M AKCILUTYaTallii TOPHOTO TPEATIPHSITHS.

5.12. JInsa pemieHHsl yKa3aHHBIX 3aJad B IPOEKTE MJODKHBI OBITH INPETyCMOTPEHBI
CHelMaibHble HAONIONATeNbHBIE CKBAXUHBI W IMBE30OMETPHl B BOJOIOHHU3UTEIHHBIX
CKBaXXMHAX U JAPYTHX yCTPOMCTBaX.

Kpome Toro, ciemnyer BBIIOTHITH CHENHATbHBIE THIPOTCOJIOTHYECKHE HAOIIONECHUS TPH
OypeHuU BCceX CKBAXKHH, UCIOJIb3YyEMBIX B CHCTEME 3aIUThI M HAOJIIOACHUS B CAMUX TOPHBIX
BBIPaOOTKAX.



5.13. B npoekTe HEOOXOIUMO UCXOAUTH U3 TOTO, YTO MPU MPOU3BOACTBE PAdOT JOJKEH
OBITH OOecrieueH HEOOXOIUMBIN THAPOTCOJOTHUYECKHA Haa30p MpH OypeHWH BCEX BHIIOB
CKBKUH B TIEPUOJBI CTPOUTEIBCTBA M IKCIUTyaTAIMH: CJICYeT BBIMOJHITH HAOTIOICHUS 32
JUTOJIOTHYECKMM COCTaBOM W TPEIIMHOBATOCTHIO IOPOJ, HM3MCHCHHEM YPOBHS BOJbBI B
CKB)KWHAX, TIOTEPEU MPOMBIBOYHOMN KHUIKOCTH B HHUX, CAMOHM3JIMBOM BOJIbI M3 CKBAXHHBI U
BBIHOCOM M3 HHMX TBEPIBIX YaCTHII, NPOBaJlaMU OYpPOBOI'O MHCTPYMEHTA, BBIXOJOM KEpHA,
YCTOHYHMBOCTHIO TIOPOJI B CTEHKAX CKBaXXMH, WX T'a30HOCHOCTHIO, CKOPOCTBIO OypeHHs IO
MOpPOJIaM Pa3HOTO JIMTOJIOTHYECKOTO COCTaBa, a MPU OYPEHHH B TEPMHUYCCKHX 30HAX U 32
TEMIIEPATYpPOi BOJIbI B CKBAKHHAX.

dopma l
OOBEKT HAOIOIeHUI
Yposenb | Temneparypa, °C CnoBecHOE OnucaHue
Bpewms, IIpumeuyanus
Jlara BOJIBI, CM, HaJ Ocanku| Berep COCTOSIHUA 00BEKTA
9, MUH BOJBI | BO3OyXa
HyJIeM TT0CTa (BONIHEHHE, IIyTA, JISA U JIp.)
1 2 3 4 5 6 7 8 9

5.14. HaGmoiaTenbHble CKBaXKUHBI JOJDKHBI OBITh 3aIIPOEKTUPOBAaHbI, KaK MPaBUiIo, HA BCE
BOJIOHOCHBIE CJIOM C YY€TOM HX 3HA4MMOCTH B oOmmIiel mpoOieMe OOBOJHEHUS TOPHBIX
BbIpab0TOK. B wacTHOCTH, 00s3aTeNbHO ClEQyeT BBINOJIHATH HAOJIOAEHUS B IMEPBOM OT
IIOBEPXHOCTH, Haubosiee BOJOOOMIBHBIX M OMMKaWIIMX KpOBJIE M IIOYBE IOJIE3HOTO
MCKOIIa€MOI'0 BOJJOHOCHBIX CJIOSX. 3a4acTyl0 HaOIIOAAeTCs MepeciiauBaHue Mopoj, KOTOpoe
HACTOJIBKO 3aTPyIHSAET MX DPAacuJCHEHHWE Ha BOJOHOCHBIE M BOJOYIOPHBIE CIOM, YTO MX
paccMaTpuBalOT Kak €JUHbIA KOMIUIEKC. B mogoOHBIX ciydasx ciaenyeTr mpeaycMaTpuBaTrh
4acTh HAONIOJIATENbHBIX CKBAXKMH HA Pa3HbIX OTMETKAaX IO BBICOTE pa3pesa, pacrojaras
OCTaJIbHBIE CKBRXMHBI B HAM0OO0JIE€ XapaKTePHOM MPOCITOUKE.

Kpome »3TOro, mnpu NpOEKTHUPOBAHUU pa3MELICHUs HaOIIOAATENbHBIX  CKBAXHH
HEO0OXOUMO YUUTHIBATh CIEIYIOIIEE.

HaOGnronarenbHble CKBaKUHBI MPEAHA3HAYAIOTCS Ul IPOBEPKH JTOCTHKEHUS TPeOyeMoro
3¢¢deKkTa BOAONMOHMKEHUS U TIOJYyYEHHsS JaHHBIX, Ha OCHOBE KOTOPBIX IPOBEPSETCS
COOTBETCTBUE  pE3yJNbTaTOB  BOJOMOHHM3UTEIBHBIX  pabOT ¢  BBIIOJHEHHBIM  IIPH
IPOEKTUPOBAHUU PACUETOM U IIPU HEOOXOIMMOCTH BHOCSITCSI KOPPEKTUBBI B IIPOEKT.

HaGnronarenbHble CKBaKMHBI JOJDKHBI ObITh HaMeueHbl B NMPOEKTE B PAacCUETHBIX TOYKaX,
rae TpedyeMoe NOHMKEHUE YPOBHS IMOA3EMHBIX BOJA IMPUHHUMAETCS 3a UCXOAHYIO BEIMUUHY
WIH ONPEIENAETCS PACUETOM.

OOIKM NPUHIUMIIOM PAcHOIOKEHUs HAOII0AATEIbHBIX CKBaKUH SIBIISIETCS CTYLLIEHUE CETH
BOJIN3U BOJIO-TTIOHU3UTENBHOM CUCTEMBI M pa3psKeHHE €€ 10 Mepe YAaJIeHUs OT Hee U TOPHBIX
BBIPA0OTOK.

HabmionarenbHble CKBa)KMHBI 11e/1ecO00pa3HO pa3Meniath Mo JydaM, HAlpaBICHHBIM OT
BOJIOMIOHU3UTENBHON CUCTEMBbI K BBISIBICHHBIM WMJIM BO3MOXHBIM HCTOYHHKAM MUTaHUS (U
3arpsi3HEHUs) MOA3EMHBIX BOJ (BOojoemMaM, BOAOTOKAaM XBOCTO- M IUIaMOXpaHWINLIAM,
THIPOOTBAIAM W T.I.), @ TaKKe IO MPOCTHPAHUIO M B KPECT MPOCTUPAHUS TOPOJ], B
HalpaBJIEHUU COCETHUX BO103a00pOB.

Ha BomonoHu3uTeNbHOM KOHTYpe HaOJIOJaTeNbHble CKBAaXXUHBI CIEAYET pacroyiaraTb B
CepearHE MEXKIY BOJONOHU3UTENbHBIMU. Kpome Toro, kaxkaas necaras BOAOIOHU3UTENbHAS
CKBa)KMHA 000OpyAyeTcsi MbEe30METpaMH BHYTPU (PUIBTPOBOM KOJOHHBI M B 3aTPyOHOM
NPOCTPAHCTBE, JONOJHUTENBHON 3aJBMKKON A 3aMepoB Je0eToB M oTOOpa mpod is
MIPOBEPKHU COJIEP’KaHUs B OTKAYMBAEMOI BOJIEe TBEPbIX IPUMECEH.

B paiione BOIHBIX OOBEKTOB - BO3MOXKHBIX HCTOYHHMKOB IHUTAHUS W 3arps3HEHUS
NOJ3EMHBIX BOJ| - HA0JIIOJaTeNbHbIE CKBAXKUHBI CIIEyeT pa3MellaTh Ha TAKOM PACCTOSHUU OT
ype3a BOAbl B 00BEKTax, MPU KOTOPOM HAJEKHO YJIABIUBACTCS MX BIUSHHE HA M3MEHEHHUE
YPOBHSI ITOJI3EMHBIX BOJI.




B cnyuae, ecinu ypoBeHB MOJI3EMHBIX BOJ OKaXETCSl HUKE JTHA 00BEeKTa, HAOM0aTebHbIe
CKBQ)KUHBI CJIEYEeT pacrojiaratb ¢ 00€uX ero CTOPOH.

[lpy HamMuUUU B CHCTEME 3alIUTHl MPOTUBO(PHUIBTPAIIMOHHOW 3aBeChl HEOOXOAUMO
nperycMaTpuBaTh HaOIIOJaTeNbHBIE CKBAKUHBI C 00E€HX €€ CTOPOH.

[Tpy MpOeKTUPOBAaHUM pa3MEIICHHsI HAOII0IAaTeNbHBIX CKBAKUH HEOOXOAUMO YYHUTHIBATH
XapaKTep TEOJIOTMYECKOT0 CTPOCHHS MECTOPOXKJIEHHUS: TOPU3OHTAIBHOE, HAKIOHHOE WIIH
MYJIbI000pa3HOe 3ajJeraHre BOJOHOCHBIX CIIOEB B HEKOTOPOW Mepe pPa3JIMYHO BIHUSIET Ha
MPOCTPAHCTBEHHOE pa3BUTHE BOJAONOHIKEHHUA. [lodToMy mpu BCAKHX YCIOKHEHHBIX
CTPYKTypax He 0053aTelIbHO pacrnojiaraTb CKBa)XKMHBI IO OIPEIEICHHBIM IPSIMOIMHEHHBIM
Jy4yaMm, WIH, KpOMe JIy4eil, HaMmeyaTb JOINOJIHUTENIbHbIE HAONMI0JaTelIbHble CKBAXUHBI Ha
ydacTKax, TpeOyIoIIMX TPOBEPKHM MPOCKTHBIX MpeanojoxeHuid. Hampumep, mpu
PacroI0KEHUN BOA03a00pHBIX YCTPOMCTB Ha MOHM)KEHHBIX Y4YacTKaX BOJOHOCHBIX CJIOEB,
MOBBIIIEHHBIE YYAaCTKH MOTYT OBITh OCYIICHBI paHbLIe APYTUX M, €CIU 3TO TpeOyeTcs s
pelleHus: MPOU3BOJCTBEHHBIX 3ajau, ¢hakTuuecKuil 3G (HeKT ciaeayer NpoBepATh ¢ MOMOIIbIO
Ha0JII0/1aTEIIbHBIX CKBAXKHH.

HeoOxoauMo yTOYHATH poOJIb TEKTOHMYECKHUX pa3noMoB. Hekoropele U3 HHX -
3arOJIHEHHBIE TIMHHUCTBIM MaTEpHAIOM - MOTYT CO3[aBaTh Mperpagy QHIbTPaluOHHOMY
MOTOKY, Apyrue OyayT o6iagaTh MOBBIIIEHHOW BOJAONPOBOAUMOCTHIO. B 000ux ciydasx mpu
IPOEKTUPOBAHUU Pa3MEIICHUsI CKBAXUH CJIEAYET YUMTHIBaTh IMPOCTHUPAHUE TEKTOHMUYECKUX
30H MO OTHOIIEHHUIO K YCTPOHCTBaAM cHUCTeM 3aluThl. [Ipu mepeceuyeHU HaIpaBICHHOTO K
HUM (QHUIBTPAIIMOHHOTO TIOTOKA pa3jOMOM CIEAyeT TNpeayCMaTpUBaTh HaOIIOJaTeIbHBIE
CKBQ)KUHBI ¢ 00€UX ero CTOPOH.

[Tpu pa300mIEeHHBIX BOJAOHOCHBIX CIIOSIX HEOOXOMMMO B XapaKTEPHBIX HAOIIOIATEIHHBIX
TOYKAX YCTAHABIMBATh IbE30METPHl HA pa3Hble BOJOHOCHBIE CIIOM, MOXHO B OJHOM
CKBa)KUHE.

HaGnronarenbHble CKBaXKHHBI ClIeAyeT MpeaycMaTpuBaTh U B MOJ3EMHBIX BbIpaboTkax. B
YaCTHOCTH, Ul HaAOMIOJEHUS 3a BOJAOIOHM)KEHHEM B CJIO€, 3aJerarolleM HaJl TOPHBIMH
BbIpabOTKaMH, 11es1eco00pa3Ho NpeayCcMaTpUBaTh BOCCTAIOIINE HAOII01aTebHbIE CKBAKUHBI.

[Ipy mpoekTHpoBaHMM pa3MeIlleHUsT HaOIIOJATENbHBIX CKBAaXHUH CJeayeT coOIoaarh
TpeboBanus m. 2.43 - 2.45 CHull 2.06.14-85.

5.15. HaOmtonmatenbHble CKBaXXWHBI, TMpPEIHA3HAUYEHHBIE I HAOIIOJCHUS B OJHOM
BOJIOHOCHOM clioe (4epT. 77,a), AOMYCKaeTcsi OCYIIECTBIATh C IMOMOIIBIO BPALIATEIBHOTO
OypeHusi, IPUMEHsISI B HEYCTOMYMBBIX MOpOAaX TIUHUCTYIO NPOMBIBKY. Eciu ¢ rauHuCTON
IPOMBIBKOI TpONJEH BOJOHOCHBII CJIOH MOpOA, B KOTOPOM HEOOXOAMMO BBINOJHATH
HaOJII0/IeHUs], TO CKBa)KMHA JIOJKHA OBITh pa3rJIMHU3MPOBaHa 00paTHOM MmpoMbIBKOH. C 3TOM
1EeNbI0 (UIIBTPOBAs KOJOHHA CKBAXKMHBI CHA0KaeTCs HAKOHEYHHKOM C IIAPOBBIM KJIallaHOM,
4yepe3 KOTOPBIi OCYIIECTBIIAETCS OOpaTHas MPOMbIBKA (4epT. 77,0).

Ecnu B oHO# TOYKe HEOOXOIUMBI HAOMIOEHUS 32 HECKOJIBKUMH BOJOHOCHBIMHU CIIOSIMH
WIM Ha HECKOJBKUX FOPU30HTAX B CJIO€ TOPHBIX MOPOJ CIOKHOM CTPYKTYpPBI, TO CKBa)KUHBI
OypAT Ha HEOOXOOUMbIE TTTyOMHBI B HEMOCPEACTBEHHON OJIM30CTH OFHA OT APYrol M MX
MOKa3aHUsl PacCMaTPHUBAIOTCS KaK JaHHBbIC HAONIOJEHWH B OJHOM TOYKE WJIM B OJHOU
CKBa)XMHE yCTaHABJIMBAIOT HECKOJIBKO MTbe30METPOB Ha pa3Hoil riryonHe (4ept. 78).
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Yepr. 77. KoncTpykuun Ha0J101aTeIbHBIX CKBAYKUH HA OIMH BOJOHOCHBII CJ10ii

a - 6e3 pa3rIIMHU3ALUH CKBRKUHBL, O - [IPY Pa3TJIMHU3AINN CKBXKUHBI; 1 - KPBIIKA C 3aMKOM; 2 - KOHIYKTOD; 3

- HanGuIbTpOBas TpyOa; 4 - unbTp; 5 - ceno; 6 - mapoBoi KianaH; 7 - OTCTOWHKK; 8 - TAMIIOH U3 TJIMHBI WX

[IEMEHTa BBICOTOM He MeHee 5 M; 9 - o6canHas Tpy6a; 10 - mecuano-rpaBuiiHast cMech; 11 - MECTHBIH MecyaHbIit
rpyHT; 12 - Hanpaisromue GoHapu

OWIBTPBI CKBAXKHUH U MTEE30METPOB, YCTAHOBJICHHBIC B OJJTHOIM TOYKE HA Pa3HBIX ITyOWHAX,
JIOJDKHBI OBITh HAJIC)KHO M30JIMPOBAHBI OWH OT JPYTrOro M OT APYTrOd YacTH HEOJHOPOIHOTO



CJIOSI, @ TaKXK€ OT JIPYTUX BOJOHOCHBIX CJIOEB C MOMOIIBIO OOCAJHBIX TPYO, LIEMEHTHBIX H
TJIMHSHBIX TAMITOHOB.

Bee ckBakuHbl 11 HaOdrofeHWi cienyeT OypHTh C TOJIHBIM OTOOPOM KepHa, Ha
OCHOBaHHMH M3y4EHUs] KOTOPOTO YTOYHSAETCS T'€0JIOTHYECKUI pa3pe3 M BBICOTHOE TOJIOKCHUE
(MIBTPOBBIX 3BEHBEB.

5.16. IIpu npoeKTUpOBaHMHM HAOIIOJATEIBHBIX CKBOXHH JIOJDKHBI  COOJIIOIATHCS
TpeboBanus o0s3aTenbHOro npuitokenus 2 CHull 2.06.14-85.

Kpome crnenmanbHbIX HaOMIOJATENBHBIX CKBA)XKWH, JOMYCKACTCS NPEIycCMaTpUBaTh JUIS
HaOJIOICHUI 32 PEKUMOM TO/3€MHBIX BOJ HMCIIOJIb30BaHHE THAPOTEOIOTMYECKUX CKBaXKUH,
npoOypeHHBIX TPH HW3BICKAaHHUSIX, W HEHUCIONb3yeMble IO NPSAMOMY HA3HAUYEHHIO ApYyrue
CKBaXXHMHBI, HAIIpUMEDP, BOJOITOHU3UTEIbHBIC, BHIKIIIOYAEMbIE N3-32 CHIDKEHHSI IPUTOKOB.

Ycrhe HaOMIOIAaTENbHBIX CKBAKUH OQOPMIIIETCS B BUIE OTOJIOBKA C KPBIIIKON U 3aMKOM,
BBICTYMaroNero He Menee yem Ha 0,5 M Ha/l TOBEPXHOCTHIO 3EMIIH.

5.17. Yacrory 3amMepoB YpOBHEH BOABI B HAOJIOJATEIFHBIX CKBAKMHAX U ITHE30METpaXx,
YCTQHOBJICHHBIX B JICHCTBYIOIIMX  BOJOMOHHU3UTENBHBIX  CKBWKWHAX,  CIEIYyeT
npeaycMaTpuBaTh COOTBETCTBEHHO OKMJA€MOH JWHAMHUKE pPAa3BUTUS JCNPECCHU U
HEOOXOIMMOCTH TTOTydeHHS HH()OPMAIIHH.

Ha HavanmpHOM 3Tane BOJAONOHIKEHHS M B CIy4asXx HEYCTaHOBHBLIECTOCS JBYKEHHS (TIpH
MaBOJIKaX, aBAPUIHBIX OTKIFOYEHUSIX BOJOMOHU3UTEIBHBIX YCTPONUCTB M T.I1.) HAOIIONEHUS B
pacyeTHBIX TOYKaX, OMIDKAMIIMX K BOJOIMOHM3UTENBHON CHCTEME HaOII0JaTeNbHbIX
CKBaXHHAX M THE30METPaxX BOJONOHU3UTEIBFHBIX CKBAKUH, a TaK)KE 3aMepbl YPOBHEH BOJIBI
CIIelyeT IPOM3BOJUTH HE PEXE OJHOrO pa3a B CYTKH. B nampHeWmieM mepuoj Mexay
3aMepaMu yBEIHMUUBACTCS 70 OJHOW HEJENH, a B JATbHUX CKBAXHHAX - JI0 OJTHOTO MECSIIA.
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Yepr. 78. HadaoaaTeibHasi CKBAKUHA HA HECKOJIbKO BOJOHOCHBIX CJI0€B

1 - kpblIlIKa ¢ 3aMKOM; 2 - KOHIYKTOP; 3 - Ib€30METPHI; 4 - TAMIIOH U3 TJIMHBI MJIM LIEMEHTA BBICOTOM He MeHee 5
M; 5 - mecuaHo-rpaBHiiHast 00CHINKA

N3mepenne pacxogoB OTKayMBaeMOW BOABI W OMNPEACIICHUE TBEPAbIX IpPUMECE U
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ra3ocojiep>aHusi B Hel HEOOXOIUMO BECTH C TaKOW >K€ YacTOTOW, KaK HaONIOJIeHUsS 3a
YPOBHSIMHU BOJBI B CKBaKMHAX; U3MEPEHHUS TEMIEPATYP M XUMAHAINU3BI - HE PEKE YEM OJIMH
pa3 B TpHU Mecslia.

5.18. Jlns u3MepeHus: YpOBHsI MOA3EMHBIX BOJ B CKBaXHHAX HCIOJB3YIOTCS YPOBHEMEPHI
MEXaHUYECKHUE U DJIEKTPUUYECKHE.

[IpocTedminMM M3 MEXaHUYECKUX YPOBHEMEPOB SIBIISIIOTCA XJIOMYIIKA WM IOILIABKOBBIE
YPOBHEMEPBL.

XJIOMyIIKN TPUMEHSIOTCS AJIl U3MEpPEHUsl YPOBHEH BOJbI B CKBAKMHAX Ha TIIyOMHAX N0
100 m.

[TonaBKOBBIE YpPOBHEMEDBI, COCTOSILIME M3 IOIJIaBKa, INEPEIaTOYHOr0 MeEXaHU3Ma H
OTCUETHOTO YCTPOMCTBA, MPUMEHSIOTCS MPH HEOONBIIOM IUana3oHe KoJeOaHWs YpOBHEU
BOJIBI.

Jlist monmydeHusi onepaTuBHON HHQPOpPMAIMK 00 YpOBHE BOJABI B CKBAKHHAX PA3IUYHOTO
Ha3HAa4YCeHHs BO B3pPHIBOOE30MACHON M HEAarpecCUBHOM cpelie mpu TemiepaType Bosl oT 1 1o
40 °C MOXHO MTpeyCMaTPUBATh THIPOCTATUYCCKHUI CKBAKHHHBIN MaT4rK ypoBHs Thma YT

W3mepenrie ypoBHS BOJbI B CIIO€, OCYIIA€MOM C MOMOULIBIO BOCCTAIOIIUX CKBAKHUH U3
MOJ3EMHBIX BBIPAOOTOK, CIEAyeT NpeaycMaTpUBaTh C IOMOIIbIO MaHOMETPA, KOTOPHIM
creiyet 000pyI0BaTh YCThE HAOMIOAATEILHOM BOCCTAIOMICH CKBaKUHBI (4epT. 79).

A

L

2
b‘___’==="='
2
@ %B% ™
H
Y

B gc‘ >§5_

==
i
4

Yepr. 79. O6opynoBaHue ycThs Ha0JII01aTeIbHOI BOCCTAIOIIEH CKBAKUHBI

1 - manomertp; 2 - pnanen; 3 - naTpy0oK; 4 - IpoKJagKa; 5 - BEHTHJIb; 6 - HUMIIENb; 7 - XOMyT; 8 - pykaB
PE3UHOBBIN

5.19. Ormpenenenre pacxoiOB BOJOTOHU3ZHUTEIBHBIX YCTAHOBOK TMPOU3BOIUTCS C
MOMOIIBIO: MEPHBIX pe3epByapoB (MPU HEOONBIIUX PACXO0JAaX JOCTATOYHAS TOYHOCTH
u3MepeHusl obecredynBaeTcs MpU HAMONHEHWH €MKOCTH He MeHee ueM 3a 12 - 15 c u
JIBYKPATHOM H3MEPEHHHM pacxoja); TPEYroJbHBIX W TPAaNClHEeBUIHBIX BOJIOCIHBOB,
YCTaHABIMBAEMbIX Ha OTKPBITBIX BOJOTOKAaxX (JIOTKaX, KaHaBaX - CM. M. 5.8) W pa3IUYHBIX
pacxoJ0MepoB, yCTaHABIMBACMBIX HAa HAITOPHBIX TPYOOIIPOBOIAX.



W3mepenune TemmepaTyp MOA3EMHBIX BOJA MPOU3BOJIUTCS B CKBOXHMHAX HA Pa3IHMYHBIX
rIIyOMHAX MPEUMYIIECTBEHHO C IIOMOMIBIO JICHUBBIX» TEPMOMETPOB.

5.20. C mMomeHTa Havana pabOTHl CUCTEMbI 3alIMTHI M Jajee Oe3 mepepbiBa 1O KOHIA
AKCIUTyaTalliid TOPHOTO TPEANPHUITUS BEIETCS JKypHAJ THIPOr€OJIOTMYSCKUX HAOIIOICHUI
(cM. popmy 2) u KypHAT pabOThI HACOCHBIX CTAHIIUH U YCTAaHOBOK, OTKAYMBAIOIIUX BOJBI U3
TOPHBIX BBHIPAOOTOK U BOAOIMOHU3UTEIILHBIX YCTPOUCTB (cM. hopmy 3).

5.21. Tunporeosoruvyeckue ¥ WHXEHEPHO-TCOJOTMUYECKHE HAOMIOACHUS B TOPHBIX
BBIPA0OTKAX MO3BOJAT OIECHUTh 3(PPEKTUBHOCTH 3alIUTHBIX MEPONPHUSITHHA W COCTOSHHE
TOPHBIX OPO/, OKPY>KAIOLINX BBIPAOOTKH.

[TosTOMY B IpOeKTax HEOOXOIUMO TPEAYCMATPUBATh HAOFOICHUS:

OTKJIOHEHUSI OT T€OJIOTHYECKOTO CTPOEHUS, YCTAHOBJICHHOTO M IPUHSATOTO B MPOEKTE Ha
OCHOBAHHH Pa3BEIIOYHBIX JJAHHBIX;

BO3HMKHOBEHHUE U Pa3BUTHE 0YaroB (pUIbTPAIMH, OMOJ3HEBBIX M OOBAJHHBIX HAPYIICHHH
Ha 0OpTax OTKPBITHIX BHIPAOOTOK, HAPYIIEHHE YCTOWYMBOCTH TOPHBIX MOPOJ B MOJI3EMHBIX
BbIpa0OTKAX;

pa3Mepbl MPUTOKOB MOJ3EMHBIX BOJ B BBIPAOOTKH, U3MEPSIEMBIMHU BBIIICONMCAHHBIMH
meronamu (cm. 1. 5.19);

BBIHOC ITOPO/IbI B TOPHBIC BEIPAOOTKH;

BHE3AITHBIC MPOPHIBBI BOJBI M IIOPOIHI B BEIPAOOTKH;

o0Opa3oBaHue B 3UMHEE BpeMs Hajlelleil Ha O0pTaxX OTKPBITHIX BBIPAOOTOK;

XUMHYECKHH U Ta30BBIi COCTABHI BOJ, TPOHUKAIOIINX B BEIPAOOTKH;

paboTa MECTHBIX BCIIOMOTATEIbHBIX  BOJOOTIMBHBIX  CPEJICTB,  PACIOJIOKECHHBIX
HETNIOCPE/ICTBEHHO B OCHOBHBIX TOPHBIX BhIpA0OTKax 1mo gopme 3 ¢ ykazaHueM MecTta cOpoca
BOJIBI.

dopwma 2
Cratudeckuit JrHamuueckuit OtmMmeTka
OBCHbB, M OBCHb, M OBHSI, M,
ITorona P P yp damunusg,
Hara, Howmepa otbopa
(ocamku, Temneparypa,| WHUIUAIBI
CMEHa, CKkBaXuH, |[yOnHa I'ny6una po0 BOABI o
TeMIeparypa AOcoimoTHas AbcomoTHas C WCTIONTHUTEIIS
MBE30METPOB|  OT oT Ha
BO3]IyXa) OTMETKA OTMETKa . (moamnuce)
PHUCKH PUCKH XUMHUYCCKHUN
aHam3
2 3 4 5 6 7 8 9 10
®opma 3
1. Ha3BaHue u HOMep CTaHLUU
2. O60py,[[0BaHI/IC (‘{I/ICJ'IO HaCoOCOB, ux THIIBI, JABUTaTCIIN, OTMETKHU OCH, HpHCBOCHHBIfI HOMCD al
3. Boponpuemnsle ycrpoiictBa (3ymmd, BOJOCOOPHMK, CKBaXKHWHA, TpyHna HIOQWIBTPOB, HX YHUCIO |
4. BopooTBoaslue YCTpoilcTBa (HAamOpHBIM TPyOONPOBOJ, OTKPBITBIA WM 3aKpPbITHI CaMOTEUYHBIH BOJOOTBOJ
Pabora arperaros
3aBonackue| Bpems mycka, ITokazanus npuOOpoB ]
Ta,| HOMEpa | OCTAaHOBKH WU OnepaTHBHEIE |
[IpopomxurensHocTh|[logaua,| [Tpuunna
€Ha| Hacoca |IPOMEKYTOYHOIOMaHOMETPA,|BaKyyMMETpPa,|aMIepMeTpa,|BOJIbTMETPA, 3 YKa3aHHsI 110
0e3 mepepsiBa, 4 M°/4  |0CTAaHOBKH |
JBHUTaTEId | KOHTPOJIS, Y-MHAH klla MM pT. CT A Vv SKCIUTyaTalllu ¥
(
1 2 3 4 5 6 7 8 9 10 11




Kpome Toro, HeoOXoauMo mpeaycMaTrpuBaTh OTOOp M3 BBIPAOOTOK MPOO M OmpeencHue
(U3NKO-MEXaHUYECKUX CBONCTB TOPHBIX TOPOJA, HEJOCTaTOYHO M3Y4YEHHBIX MpHU
reoJIOropa3BeJOYHbIX paboTax W M3BICKAHUAX, a NpPHU HEOOXOAMMOCTH U TPOBEICHUE
UCTBITAHUN JIJI1  ONPEJENCHHUS IPOYHOCTHBIX CBOMCTB TOPHBIX IIOPOJ B IPHUPOJHOM
3ajmeraHuu. Jlns 3TUX wHened JOMKHO OBITh MPEAYCMOTPEHO IMEPHOANYECKOE MPOBEICHHE
MH)KEHEPHO-T€0JIOTNYECKON CheMKH pa3padaTbIBa€MbIX BEIPAOOTOK.

[Ipu chemkax HEOOXOAMMO BBIOPATh YYACTKHM CHUCTEMAaTHYECKUX HAOIIOACHUM, MecTa
orbopa NMpo0 M HCHBITAHUNA TOPHBIX IOPOJ, BECTH HEBHHK M HAOJIIOJaeMble aHOMAaIUU
HAaHOCUTh HAa MAapKUICWJEpCKUE IUIaHBl, HAa KOTOPBIE JOJDKHBI OBITh HAaHECEHbI YYacTKH,
BbIOpAaHHBIE JJIS1 CUCTEMATHYECKUX HAOJIIOJeHUH 0TOOpa Mpo0d M MCIBITAaHUS TOPHBIX HOPOJ.
[Ipy 3aMe4YEeHHBIX OMACHBIX SIBICHUAX (HIBTPALUU MOJ3EMHBIX BOJ M BBIHOCA TOPOJBI B
BbIPAOOTKH OIOJI3HEBBIX U 0OBAJIBHBIX MIPOLIECCAX, IPOHUKHOBEHUS B BBIPAOOTKH ra30B U T.II.
ClIelyeT HEMEIJICHHO MPUHUMATh MEPHI 10 YCTPAHEHHUIO ONACHBIX MOCJIEACTBUHN, JJIS YETO B
IpOEKTax CcleAyeT NpeaycMaTpuBaTh HEOOXOAMMBIE CpeAcTBa (pe3epBHBIE HACOCHI,
BEHTHJISITOPBI, MaTepHajabl WU OOOPYAOBAaHHE JJsi BBIMOJHEHUS IPEHAKHBIX IPHUTPY30K B
MecTax O4YaroB COCPEAOTOYCHHON (uiIbTpalMu M Uil TaMIIOHaXKa KPYIMHBIX TPEIIUH U
KapCTOBBIX MOJIOCTEH H T.II.).

5.22. K MHXEHEepPHO-TUAPOreOJOrMYECKOH ChbEMKE U CUCTEMATHYEeCKUM HaOIIOIEHUSM B
TOPHBIX BBIPAOOTKAaX MPEABSABISIOTCS CIEIYIONINe TPeOOBAHUS:

ChEMKE IOJUIeXkKAT YCIOBHS 3aJeraHusl MOJIE3HOTO0 MCKOMAEMOro, JIUTOJIOTHYECKUN COCTaB
MOPOJ, BCKPBITHIX B BBIPa0OTKE, WX (U3NKO-MEXaHWYECKHE CBOMCTBA, PacIpOCTpaHEHHE
MaJIOYCTOMYMBBIX MOPOJI, HAJIMYKUE 30HBI OTKPHITON (PMIBTPALIUU BOJBI B BEIPAOOTKH, KapCThI
¥ TeKTOHHYECKHE HAPYILICHHS,

B UYUCJIO OOBEKTOB HAOIIOACHUN JOJKHBI OBITh BKJIIOUEHBI BCE T'OPHbIE BBIPAOOTKH,
IIaXTHI, BKJIFOYAs CTBOJIBI IIAXT;

B JHEBHUKE CBHEMKH JOJDKHBI OBITh OTMEYEHBl (C NMPHUBEIEHUEM 3CKU30B M IPHUBSI3KU
YYaCTKOB HAOJIIOJICHWI) XapaKTep H YCIOBHSA BBIXOJA BOJIBI B TOPHBIE BBIPAOOTKH
(cocpenoToueHHBIE CTPYH, Kanex, IpU(OHBI, YBIAKHEHHE), a TAKXKE MPOAOKUTEIBHOCTh UX
JeMCTBUS, pa3Mephl PUTOKOB BOJABI M HCTOYHHUKH; B YACTHOCTH, JOJDKHBI OBITh BBISBIICHBI U
OTMEYEHbl MPUTOKU B BHIPAOOTKU M3 MOBEPXHOCTHBIX BOJOTOKOB M BOJIOEMOB, BHE3aIHbIE
IPOPBIBBl BOJBI, YBEJIWYCHUS IMPUTOKOB CE30HHBIX, CBS3aHHBIX C BECEHHUM IIOJIOBOJIBEM,
JUBHIMM U T.I1.;

npy MOPadOTKE MOA3EMHBIMU BBIPAOOTKAMH TTOBEPXHOCTHBIX BOJOTOKOB MIJIM BOJOEMOB
HEOO0X0/MMO OTMeuYaTh INIyOMHY BBIPAOOTOK OT JHA pPEK MM BOJOEMOB M OCBEUIATh
re0JIOTUYECKUI pa3pes;

IpU MOCTYIUIEHUU BOJIBI U3 OYMCTHOIO MPOCTPAHCTBA HEOOXOJMMO YCTAaHOBUTH paszMep
NPUTOKA BOJBI, TUIOMIAAh W O0BEM BBIPAOOTAHHOTO MPOCTPAHCTBA M OXapPAKTEPU30BATH
CTETNeHb OOpYLICHUS KPOBIIH.

5.23. Pe3ynmbTaThl THIPOTEOJIOTUYECKUX W HHKXCHEPHO-TEOJIOTUYCCKUX HAOIIOICHUN B
BUje TaOmuIl, rpauKOB U3MEHEHHsS YPOBHEW BOJBI, TEMIEpaTyp M XUMHUYECKOIO COCTaBa
MOJ3EMHBIX M BCEX OTKAYMBAEMBIX BOJ; KapT THUIPOHM3OTHIIC B OTACIBHBIX BOJOHOCHBIX
CJIOSIX, THJIPOT€0JIOTHYECKUX TPOQUIICH, MIIaHOB WHXEHEPHO-TUAPOTEOIOINYECKON CHEMKH U
JPYrUX MaTepHasIoB, MPHUKIAIBIBAEMbIX K OTUETaM HAOM0AeHUH (cM. 1. 5.3).

Teone3snueckue HAOIIONCHUSA

5.24. Teone3nveckne HaOIIOJCHUS, BBIOIHSIEMbIE MapKIICHICPCKUM OTIEIIOM TOPHOTO
NPEeINpUATHs U Ha3HauyaeMble B COOTBETCTBUU ¢ TpeboBanusmu CHull 2.06.14-85, momxHbI
OBITH HANpPABJICHHl Ha CBOCBPEMEHHOE BBISBICHHE HEXEIATENbHBIX JePopManuii TOPHBIX
MOpOJ B TOPHBIX BBIPAOOTKAX, TMOBEPXHOCTH 3E€MIIM U KOHCTPYKIMI COOpY>KEHUH,
PaCIOJIOKEHHBIX TTOOJIN30CTH OT TOPHBIX BHIPAOOTOK M YCTPOUCTB CHCTEM 3aIIUTHI.



file:///D:/StroyCons2/Temp/775.htm

Yepr. 80. Mapku A U3MepeHHs 0CaI0K COOPYKeHui U 1epopManuii rpyHTa

@ - TUINTHAs! Mapka,; 0 - ONOJI3HEBasi TPYHTOBAsI MapKa; 6 - ONIOpHasi PYHTOBast Mapka; 1 - MeTajutnueckas Tpyoa;.
2 - MeTauIM4ecKas Kpbllika; 3 - 00JIT; 4 - COOpy)KEeHHUE; 5 - MOMYKPyTias TOJI0BKa C HAKEPHEHHBIM LIEHTPOM U
BBIOUTBIM HOMEPOM; 6 - HACBITIHOM IPYHT; 7 - MeTautnueckas Tpyba d = 60 MM ¢ pacCedeHHBIM U Pa3BEPHYTHIM
HIDKHHM KOHIIOM; 8 - 6eTOH MOHONMUTHBIH; 9 - ckBaskuna d = 168 mwm; 10 - kosblieBast kaHaBa; 11 - danen d =
200 mmM; 12 - Beipe3 B TpyOe pazmepom 100x100 mm; 13 - Tpy6a metammndeckas d = 150 - 200 mm; 14 - 6onr d =
15-25mm

5.25. B mpoekTe M0mKeH OBITh BBHIMOJHEH MPOTHO3 Pa3BUTUS OCAJOK TOPHBIX TOPOJ,
BbI3BaHHbBIX MTOHMKEHUEM IMOA3EMHbIX BOJA. CIBM)KEHUS TOPHBIX MOPOJ MOTYT MPOUCXOIUTH
TaKXKe M3-3a MX Pa3pbIXJICHUS NMpH OypeHHH CKBAXKHH, BBIHOCA MOPOJBI B CKBAXHUHBI U B
TOpHbIE BBIPAOOTKH, BO3JCHCTBUS IOBEPXHOCTHBIX BOJ M KIMMAaTHYECKUX (DAaKTOPOB, a TaKxKe
0 TpUYMHE HEJoydYeTa IPH MPOSKTHPOBAHWU OTAEIHHBIX OCOOCHHOCTEH WHKEHEPHO-
Te0JIOTUYECKUX M TUPOTreOJOrMUECKUX YCIOBHMH, KOTOpBIE MOTYT BBISIBUTHCS JIMIIb NPHU
pa3paboTKe MECTOPOKIACHHUSI.

B mnpoekre ompenensercss nepBoHayalbHas MporpaMma HEOOXOAMMBIX TI'e0JIe3MYECKUX
HaOmoneHuil. B mpomecce cTpouTenscTBa M AKCIUIyaTallUd TOPHOTO TMPEANPUSITUS
nporpaMMa KOpPpEeKTUPYETCs MO JaHHBIM WHKEHEPHO-TUAPOTeOIOrMYECKHX ChEMOK TOPHBIX
BBIPAOOTOK U PU HEOOXOAMMOCTH HA/[30pa 32 HOBBIMU yYaCTKAMHU M COOPYKEHUSMHU.

5.26. B cooTBETCTBUU C MPOIHO30M OCAJIOK B POEKTE HAMEUAIOTCSA 00BEKTHI HAOIOICHHS,
B COCTaB KOTOPBIX JTOJIKHBI BXOJIUTH:

CYIIECTBYIOIIME M BHOBb MPOEKTUPYEMBIE COOPYKEHHs, Ul KOTOPBIX MpeJroiaraeMble
OCaJIKl TOPHBIX TOPOJ MOTYT OKa3aThCsl 3HAYMTENLHBIMU; MOCTOSIHHBIE OOpTa Kaphepos;
BBISIBJIEHHBIE B Ipoliecce 00cIel0BaHUNH M ChEMOK YYAaCTKU M COOPYKEHHS B OTKPBITHIX U
MOJI3MHBIX TOPHBIX BBIPA0OTKAX; MPUJIETAIOIIAs K BBIPAOOTKAM TEPPHUTOPHSI.

5.27. HaOntoneHuss HEOOXOAWMO BECTH 33 BEPTHUKAJIbHBIMU U TOPU30HTAIBHBIMHU
CMEIIEHUSIMA MapoK (IITHIPEH), YKPEIIIeMbIX Ha KOHCTPYKTUBHBIX JIEMEHTaX COOPYKEHHH
U TPYHTOBBIX Mapok, (uept. 80,a, 6, 6), pa30MBacMBIX 110 HAMEYEHHBIM B IPOEKTE CTBOPAM
HaOJFOIaTeIBHBIX TOYEK Ha TOCTOSHHBIX OOpTax KapbhepoB, MOJ3EMHBIX BHIpAOOTKaxX W Ha
npusieraromieil TeppuTOpHH.

Bue 30HbI nedopmanuii ycTaHaBIMBaIOTCS OMOpHBIE pernepa (uepT. 81), YMCiIo KOTOPBIX
ornpenensercs yioocTBaMu HaOIIOIeHUH.

5.28. [lepepbIBBI MEXTy OTCUETAMH OMPEIEIISIOTCSI CKOPOCTHIO TIEPEMEICHHST MapOK.

[Tpu HaGmroeHHMM HEOOXOIUMO BECTHM COOTBETCTBYIOIIME TIeOJe3WYECKHUE >KypHalbl C
MPUJIOKEHUEM OMUcaHus Aedopmaluii, 3apucoBok, (oTorpaduii, cxemMaTHuecKux IJIaHOB U
pa3pe3oB ¢ MOKa3aHHWEM BCEX TOYEK HAOM0JeHHWH. Marepuanbl JOJDKHBI MPUKIAABIBATHCS K
o0IIMM OoTYeTaM 10 HabmroaeHusIM (cM. 1. 5.3)



L~ &
Y
N~

g
Yepr. 81. 'tyOunHbIIi penep

1 - penepHasi roJ0BKa (M3 HEPIKABEIOIIETO METAJLIA); 2 - penepHas Tpy0a; 3 - 3auutHas Tpy6a; 4 - 1Ba Ciost TOJIs
BOKPYT 3allIUTHON TPYOBI; 5 - coennHUTENbHAS My(Ta; 6 - cCTambHas NHIIbKa; 7 - calbHUK; 8 - dianers; 9 -
6armmax (Metamnaeckuii); 10 - HUKHEe cTalbHOE KOJIBIO CalbHUKA; 11 - BepXHee CTalbHOE KOJIbIO CAlbHUKA,
12 - 6eronHoe nHO Kooana; 13 - kupnuuHas cTeHka KoJoia; 14 - 3achinka Kooana (0 pernepHoi TOJIOBKU
CYXHM IIIAKOM WM APYTHMH TEMJIOU30JISIIHOHHBIMU MaTepranamu); 15 - 3aceilika BOKPYT KOJIOJIA IIOTHO
yTpaMOOBaHHBIM I'PYHTOM; 16 - OETOHHBIN OTJIMB BOKPYT Kostoana; 17 - uyryHHBIH JIIOK ¢ KpBIIIKOii; 18 -
JIepeBsSIHHAsL KPbIIIKa, 00uTast BOiaokoM; 19 - Kpblllika 3aiuTHON TpyOBI

Metoauky HaOmoOaeHUH cleayeT MNpPUHUMATh 10 JEHCTBYIOIIMM HHCTPYKTHBHBIM
matepuaiam BHUMU u BHUMOCII um. I'epceBanosa.

HaOnronenusi, cBi3aHHbIE C BBIIOJIHEHUEM MPOEKTA 3aIlUThl TOPHBIX BBIPAOOTOK, JTOJIKHBI
OBITH B3aMMOYBSA3aHbI C 06HH/IMI/I MﬂpKHICfII[GpCKHMH Ha6J'IIOI[eHI/I$IMI/I 3a CABHXKCHHEM
TOPHBIX TIOPOJ B CBSI3U C HOJPAaOOTKOM TeppUTOpUM, a HMpUYMHBI Aedopmaruii - cTporo
OTIpeZieNIeHbl U OCBEILIEHbI B OTYETaX.

HpoeKTHLIe pelIeHusd mo Haﬁ.moz[enmm B CUCTEeMaXx 3allUThI

5.29. B mpoekTe 3amMTHI JIOJDKEH COJEPIKAThCSA pas3zell, OCBEIIAIONUN TpeOOBaHHS K
HAOIIOIEHUSIM B TIPOIECCE CTPOUTENHCTBA U AKCILTyaTal[ii TOPHOTO MPEAIPUSITHS.

IMpumep 20. B ycioBHSIX MECTOPOXKACHHS MPUMEpPa 2 ONPEISIIUTh COCTaB HEOOXO0IMMBIX
HaOII0/IEHUI 1 HAMETUTH YMCIIO U pa3MelleHue HabIoJaTeNbHbIX CKBaYKUH.

st 3TOrO TpEkKIie BCETO yCTAHOBMM KOHKPETHBIE 3aa4ll HAONIOACHUN TIPH OTKPBITON
pa3paboTKke MECTOPOXKICHHUS U MPUHATON MEPBOOUEPETHON CHCTEME BOJOTIOHMKEHHS (CM.
uepr. 6);

YTOYHEHHE TEOJIOTMYECKUX W TUAPOTEOJIOTUYECKUX YCIOBHM paiioHa mpu OypeHuu
HaOMI0JATENBHBIX CKBAKHH;

M3y4EHUE Ha OTAENbHBIX dTalax BOJOMOHMKEHUS XapaKTepa pa3BUTHUS JETPECCUOHHOMN
MOBEPXHOCTHU B PA3JIMYHBIX BOJOHOCHBIX CIIOSIX U IJIACTaX;

ompeesieHue paauyca JENPEeCCHOHHOW BOPOHKH, CO34aBa€MOM BOAOMOHU3HUTEIHHOMN



YCTaHOBKOMH;

YTOYHEHHE (PUIBTPALIMOHHBIX XapaKTEPUCTUK MTOPOI;

MMOJIY4YCHHC HCO6XOIII/IMLIX JaHHBIX, XapPaKTCPU3SYIOIINUX BJIHUAHHUC pPA3JIMYHBIX BOJOCMOB U
KIIUMaTHYeCKUX (PAKTOPOB Ha MECTHbIE OCOOCHHOCTH JCMPECCHOHHON IMOBEPXHOCTU
HOA3EMHBIX BOJI;

M3YYE€HHE B3aMMOCBS3H IMOA3EMHBIX BOJ B PA3JIMYHBIX BOJIOHOCHBIX CIIOSIX U IUIacTax U
HUCTOYHHUKOB UX IIUTAHUA,

M3Yy4eHHE U3MEHEHUHN TeMIIepaTypHOro PeKUMa U XUMUYECKOTO COCTaBa MO3EMHBIX BOJ.

Kpome TOro HeE0OXOOMMO OpraHM30BaTh CHCTEMAaTHYECKOE W3yYCHHE HHKCHEPHO-
TeOJIOTUYECKOW M THUIPOreoJOrH4eckoil OOCTaHOBKM B Kapbepe M HHCTPYMEHTAJbHBIC
HaOmrofeHust 3a AeopManusMH 3eMIIIHBIX MacC B OOpTax Kapbepa Ha MpHIIETaronien
TEPPUTOPUH.

I[JISI BBITIOJIHCHHA YKAa3aHHBIX 3aJiayd HCO6XOI[I/IMO CUCTEMATHYCCKH BCCTHU Ha6JIIOI[eHI/ISI Kak
3a paboToil caMUX BOJIOMOHU3UTENBHBIX CKBXUH, TaK U C IOMOIIbIO CHEIHAIbHBIX
Ha6JIIOI[aTCJH)HI)IX CKBaXMH 3a YPOBHSMH, TGMHGp&TypOfI U XUMHYECKHM COCTaBOM BOJIBI
OTJICIbHBIX BOJOHOCHBIX TOPU30OHTOB Ha Pa3HBIX PACCTOSHUSX OT BOJOMOHU3UTEIHHON
CHUCTEMBI.

[IpenycmarpuBaemM ycTpoiicTBO 48-mu HAOMIOAATEIbHBIX CKBAXHH, KaXKJas U3 KOTOPBIX
000opyayeTcsi Mbe30METPOM Ha COOTBETCTBYIOLIMN BOJOHOCHBIM cioi. HalOmropatenbHbie
CKBOKMHBI PACIONIaralOTCs, B OCHOBHOM, IO JIY4E€BbIM JUHHUSAM. OOIIMM NPUHIUIIOM
ABJCTCA CI'YIICHHUE CCTH CKBAKHUH B6JII/I3I/I BOI[OHOHHSHTGHBHOﬁ CHUCTCMBI U PA3PAKCHHUE €C
[0 Mepe yAalleHusl OT Kapbepa.

MaxkcnmanbHOE YAAJICHHUE Ha6JIIOI[aTCJIBHBIX CKBAXXMH OT KOHTYpa BOI{OHOHHSHTCHBHOﬁ
ycraHoBKH jgocturaer 8,8 kM. YacTh CKBaXHH HAXOAWTCS BHE OCHOBHBIX Jyded u
npelHa3HayaeTcss JUisi HaOJMIOJEHUM 3a pa3BUTHEM BOJOIOHM)KEHHS BHYTPU KOHTYpa
BOJIOTTIOHU3UTEIBHOW CHCTEMBI B OTIEIBHBIX BOJOHOCHBIX CIIOSX (TIacTax), HMEIOIINX
OTpaHUYEHHOE PaclpOCTPaHEHHE.

B xaxxaoMm u3 nydeil mmeercs OoT TpeX 10 AEBATH HAOIIOAATENbHBIX TOYEK, COCTOSIINX U3
OJIHOM - Tpex CKBaXXHMH, OOOPYAOBAaHHBIX IbE30OMETPAMU Ha pa3HbIE BOJIOHOCHBIE CJIOU
(rracTel). B kakaoi HaOMIOMATEIbHOM TOYKE OJHA M3 CKBAXHH 00S3aTENBHO OYPUTCS C
0TOOpOM KepHa.

[puHsITO CleAyrolee pa3MelieHe CKBaKUH (depT. 82):

Jlyyu 1 mpoxoauT Ha 3amaj - CeBepo-3amaja OT BOJOMOHU3UTEIHHON CHUCTEMBI K 00JacTH
pasrpy3KkH MECKOB MOKPOBHOW Toimu. Ha 3TOM iyde HaxXoAWUTCS IIeCTh HaOJIOAaTETbHBIX
TOYCK, B IIATU M3 HUX PaCIIOIararoTCd CKBaXMHBI TOJIBKO Ha BOJOHOCHBIC IMCCKU HOKpOBHOfI
TOJIIIM, LIECTash TOYKAa HAXOOUTCS BHYTPH KOHTypa PYIHOTO Teja, 374€Ch HAaMEUYEHbl TpHU
CKBa’XHHBbI, O6OPYI[OB3HHBI€ NbE30MCTpaMU Ha BOJOHOCHBLIC ICCKH HOKpOBHOfI TOJIIIIU, Ha
PYIIOHOCHYIO TOJIIY U Ha HUYKHUE BOJJOHOCHBIE U3BECTHSIKH U MECUYAHUKH.

Takum oOpa3oM, Jyd COCTOMT W3 JEBIATH CKBXWH: CEMb - Ha BOJIOHOCHBIC IECKH
MOKPOBHOM TOJIIIM, OAHA - HA PYJOHOCHYIO TOJIY, OJHA - HAa HUXXHUE BOJIOHOCHBIE
N3BECTHAKU U IICCHAHUKU.

Jlyu 2 umeeT HampaBlieHUE Ha IOT - I0T0-3arajl OT JPEHAXKHOW CUCTEMBI K pyciy peku. Ha
Jy4ye pacrmojlaraercsi BOCeMb HaOMIoJaTeldbHBIX Touyek. B cemMum u3 Hux obopyayrorcs
MbE30METPHI Ha BOJIOHOCHBIE TIECKH MOKPOBHOM TOJIIIM, B BOCBMOM TOYKE YCTaHaBIMBAIOTCS
MMbE30METPHI HAa BCE TPHU BOAOHOCHBIX CJIOS.

Bcero na myuye pacrnonaraercst IecsiTh HaOMIOAATEIbHBIX CKBAXKHH, U3 HHUX: BOCEMb - Ha
BOJOHOCHBIE II€ECKH HOKpOBHOfI TOJIIIM, OJHA - HA PYAOHOCHYIO TOJIIY, OJHA - HA HUXXHHC
BOJIOHOCHBIE U3BECTHSKU U NTECYAHUKH.

JIyu 3 TIpOXOAWUT Ha BOCTOK - FOTO-BOCTOK OT BOJIOTIOHM3UTEIHHON CHUCTEMBI U SIBIISICTCS
Kak Obl poposkeHueM tyda 1. Ha myde pacnonoskeHo mecTh HaOMIOMaTeNbHBIX TO4eK. M3
HUX B MSATH 000pYAYIOTCS Tb€30METPhl Ha BOJIOHOCHBIE NIECKU MOKPOBHOW TOJIIHM, B IIECTON
TOYKC - Ha TPU BOAOHOCHBIX CJIOA.



Takum 06pa30M, B JIYUC BOCCMb CKBAXHMH: IICCTb - Ha BOJOHOCHBIC IICCKHU HOKpOBHOfI
TOJIIKM, OJHA - HAa PYAOHOCHYIO TOJIIY, OAHA - HAa HMXHHUC BOAOHOCHBIC HM3BCCTHAKU H
INCCYaHUKH.

ﬂy‘i 4 MMpOXOAUT BJOJIb obyactu Pasrpy3Knu HUKHHUX U3BECTHAKOB U IICCYHAHUKOB U COCTOUT
N3 YCTBIPCX Ha6JHO,Z[aT€HBHBIX TOYCK; B TPCX H3 HUX 6yp51TCSI CKBa)XXHMHbI Ha BOAOHOCHBIC
IIECKHU HOKpOBHOﬁ TOJIOW W HHUKHHEC BOJOHOCHBIC H3BCCTHAKHW W IICCHAaHUKH H B O,I[HOI>'I
TOJIBKO Ha HUXXKHHUEC BOJOHOCHBIC N3BCCTHAKN M IICCYAHWKHU.

Bcero B JIy4€ CEMb Ha6J'II-OI[aTeJ'IBHBIX CKBAXXHH: TPHU - HA BOJOHOCHBIC IICCKHU HOKpOBHOfI
TOJIIIHU, YCTBIPC - HA HUKHUC BOAOHOCHBIC U3BCCTHAKH U IICCHAHUKU.
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Yepr. 82. l'eonornyeckasi Kapra paiioHa MeCTOPOKIEHHS KeJIe3HBIX PY/ € CEThI0 HAOMIOAATETbHBIX CKBAKUH

1 - mecYaHO-TaJeYHMKOBBIC PEUHBIC OTIIOKEHHMSI; 2 - KOHYCa BBIHOCA; 3 - TJIMHBI, CYTJIMHKH C PABUEM U Pa3HO3EPHHUCTHIC MTECKH; 4 - ECUaHO-TIIMHUCTAS TOJIIIA ¢ BKIIOYCHHUEM CIIOCB
yrisi; 5 - u3BecTKOBHCTAst OpeKyusi; 6 - aHAE3UTHI; 7 - KBAPIIUTOBUIHBIC [IECUAHUKH; 8 - U3BECTHIKY, 9 - M3BECTKOBUCTHIC mecyanuku; 10 - pymoBmeniaromnue n3pectHsky; 11 -
QJICBPUTOBBIC MMECYAHUKH; 12 - TJIMHUCTBIC CIAHIIBI C TPOCIOAMH apriiLTUTOB; 13 - ceHuThl; 14 - HabIoaTe IbHbIC CKBAXKMHBI B BOJOHOCHBIX MIECKaX MOKPOBHOU TOIH; 15 -

HaAOJIIOaTeIIbHBIE CKBAKMHBI PYAOHOCHOU TOIIIH; 16 - HAOMI0AaTebHbIC CKBAXXHMHBI B HIDKHUX BOJIOHOCHBIX M3BECTHSAKAX M NeCYaHHKax; 17 - KOHTYp pyIHOrO Teja



Jlydu 5 pacnoyio)KeH B BO3BBIIIEHHOM YacTH HpPUJIETralolleld K Kapbepy TEPpPUTOpUU B
palioHe BBIXOJAa Ha TMOBEPXHOCTh HWXHUX M3BECTHSIKOB. B Jyde HaxomuTcs cemb
HAOJIOIATENIBHBIX TOYeK. Bo BceX HaAOMIOJATENbHBIX TOYKaX OOOPYAYIOTCS IMhE30METPHI HA
HIDKHUE BOJOHOCHBIC M3BECTHSKHM M MeCYaHUKH. B MecTax IpeHupoBaHHS peK 000pyIyIOTCS
MbE30METPHI Ha MECKU ITOKPOBHOM TOJILIH.

Takum 00pa3om, JIyd COCTOUT U3 JEBATH CKBOXHH: JIBE - Ha BOJOHOCHBIC ITECKH
ITOKPOBHOM TOJIIIHU, CEMb - HA HUKHUE BOJIOHOCHBIE U3BECTHSIKHU U NIECYAHUKHU.

Jlyy 6 TPOXOAUT TaKKe B palloOHE BBIXOJIA HA IOBEPXHOCTh BOJOHOCHBIX IOPOI,
MOACTUIIAIOIINX MECTOPOKICHHUE.

Jlyd cocTout u3 Tpex HabII0AaTeNbHBIX CKBAYKHH, OJTHA U3 KOTOPBIX 001I1ast ¢ 1y4oMm 4.

B kaxxo# Touke UMeeTcs 0 OJHOM HAOIOMATEIFHON CKBAXKUHE HA HIDKHUAE BOJOHOCHBIE
HW3BECTHSIKHU U NICCUaHUKH.

Kpome ykazaHHBIX 1IeCTHM HAOJIOAATENBbHBIX JIydel, MpeayCMaTpUBAIOTCA JIBE
HaOJII0JaTeNbHbIE CKBAYKUHEI.
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Yepr. 83. eostoruueckasi Kapra paiioHa MeCTOPOKIEHHS sKeJIe3HbIX Py C CEThI0
HA0JII01aTeIbHBIX CKBAKUH

1 - )xene3HbIe pyAbl; 2 - CKAPHBI CKAIlOJIUTOBbIE, TMPOKCEHOBHIC; 3 - TMa0a30Bble MOPPUPHTHI; 4 - aHJIE3UTOBEIE
nopupHuTHI; 5 - BynkaHudeckue Opekunu; 6 - Tyl 1 TypoOpeKINH aHJe3UTOBBIX M 0a3aIbTOBBIX MOPYHUPHUTOB,;
7 - anpObuTOGUpPHI; 8 - AMOPUTHI ¥ AMOPUT-TIOPGUPHI; 9 - ATLOUTOBBIE CIICHUT-TIOPYUPBL, AUOPUT-TIOPHHPHI,
rpanuT-niopdupsl; 10 - m3BectHsaky; 11 - rydursr; 12 - necuanuky; 13 - TMHUM TEKTOHWYECKUX HapyleHuit; 14
- HIaXTHBIE CTBOJIBL; 15 - rOopr30HTaNIN TOBEPXHOCTH; 16 - KOHTYp 30HBI CABMYKEHHS 110 TIOBEPXHOCTH
MOJ3EMHOT0 pyAHUKA; 17 - KOHTYp BHELIHEH BOJOIMOHU3UTEIbHON CUCTEMBI; 18 - KOHTYp MOJI3EMHOTO PYTHHKA;
19 - HabmromaTenbHbIC CKBKHUHBI B BepXHUX meckax; 20 - To ke, B onokax; 21 - To e, B HaAPYAHbIX HecKax; 22
- TO XK€, B KOPEHHBIX CKaJIBHBIX IIOPOJax

Opnna ckBakMHa - Ha PYAOHOCHYIO TOJILY, PacIioyIOKEHa BHYTPHU KOHTYpa JIPEHAKHOM



CHCTEMBI, JIpyras - CeBepHee, 3a MpeaeIaMyu KOHTYPa, Ha HH)KHUE BOJIOHOCHBIE U3BECTHAKH U
NECYaHUKH.

B coctaBe paboT 1o HaOIIOICHUSM 32 Pa3BUTHUEM BOJIOTIOHMKEHHSI HAMEYACM:

OypeHue HaOMIOIATENbHBIX CKBOXUH M OOOPYAOBAaHME MX IbE30METPAaMH C BEICHHEM
COOTBETCTBYIOIICH TEXHUYECKON JOKYMEHTALUU;

CHCTEMaTHUYECKHE 3aMepbl YPOBHEH BO/bI B IIb€30METPAX, YCTAHOBJICHHBIX Ha Pa3jInYHbIE
YPOBHH B HaOJIOIATEIbHBIX CKBRKWHAX U B bE30METPaX BOJOIMOHU3UTEIBHBIX CKBAXKHH;

HaOJII0IEHUS 32 PAacX0/laMH HACOCHBIX YCTaHOBOK;

OIIpelIETICHUE KOIMYECTBA TBEPAbIX IPUMECEH B OTKAYNBAEMOU BOJIE;

U3MEpEHUEe TeMIeparyp BOJbl Ha pa3IM4YHbBIX TIJIyOMHAaX W B Ppa3IM4YHBIX TOYKAX;
HaOJII0/IEHUSI TEPPUTOPUH;

0TOOp NMpOoO6 BOJBI 1151 XUMHUECKUX aHAIU30B;

XUMHUYECKHE aHAIM3bI BOABI B TAOOPAaTOPHBIX YCIOBHSAX;

HaOJro1eHus 3a (pUIbTpalel yepe3 OTKOChI Kapbepa;

KOMIUIEKC KJIMMATHYECKHMX ¢ THIPOTEOJIOTUYECKUX HaOmofeHui (HaOiromeHust 3a
BBIIA/IAIOIINMH OCaIKaMH, IPOCAYMBAHIEM HX B IIOYBY, 38 PACXOIaMH PEK U JIp.).

Kpome Toro, ciemyer oOpraHu3oBaTh CHCTEMAaTHYECKOE HW3YYEHHE HWH)KEHEPHO-
re0JIOrnYecKoi 00CTaHOBKH BCErO Iepuo/ia pa3paboTKU MECTOPOKICHHUS.

Takoe n3ydyeHue JOKHO BKIIIOUATh KOMIUIEKC padoT:

0TOOp B Kapbepe 00pa3LoB MOPOJ AJIs ONpeesieHus UX (PU3NKO-MeXaHMUECKUX CBOWCTB,;

OypeHue WH)XEHEPHO-TEOJOTMYECKMX CKBAXWH HA YYacTKaX MNEPCHEKTHBHOTO Pa3BUTHS
Kapbepa;

1abopaTOpHBIE UCCIIEAOBAHMS CBOMCTB MOPO/I IO OTOOPaHHBIM 00pa3naM;

UHCTPYMEHTAJbHbIE HAOMIOACHUSA 3a JeQopMalusMH 3eMJSIHBIX Macc (Ipocajku
TEPPUTOPHH, CMEIIICHUE TPYHTOB B 0OpPTax Kapbepa U T.11.).

B npoexTe N0KHBI OBITH YKa3aHbI CPEACTBA U METOJIMKA OPraHU3allMK HaOIr01eHu.

Mpumep 21. Jlna wmecrtopoxnaeHus mnpumepa 15, pa3pabaThIBaeMOro I0J3€MHBIM
Croco0OM, HAMETUTh YHCIIO U pa3MeIIeHNe OCHOBHBIX BHELTHUX HAOII0IaTEIbHBIX CKBAYKUH.

B »THX yCIIOBHSX ClIeAyeT YYWTBHIBaTh, YTO MEPUAMOHAIBHOE INPOCTUPAHUE ILIACTOB
KOPEHHBIX MOPOJ HOPMAJIbHO K OCHOBHOMY BOJIOTOKY - PEKE€ M COBIAJaeT C MPUPOIHBIM
HaIpaBJIEHUEM IIO0TOKA IMOA3EMHBIX BOJA. B naHHOM ciywae nenecooOpa3HO pa3MeCTUTh
BHEIIHUE HaONIo/aTeNbHble CKBaXMHBI B OCHOBHOM IO MEPHUIMOHAIBHBIM W LIMPOTHBIM
nydam. COOTBETCTBEHHO TpeaycMarpuBaeM (dept. 83) nBa Jryda HaOJFOIaTEIbHBIX CKBAKHH
B MEPHJIMOHAIBHOM HampaBieHUH. 1 - B CTOPOHY K peke, 2 - B IPOTUBOMNOJIOKHYIO CTOPOHY,
nBa ny4a (3 u 4) B HIMPOTHOM HAIPaBJICHUH - B 00€ CTOPOHBI OT Kapbepa u JIyd 5 B CTOPOHY
BO3MOXKHOTO PAaCHOJIOXKEHHUS HAKOMUTENs, KOTOpbI Oyner HeoOXOIMM Hu3-32 BBICOKOM
MHHEpaIU3aIiK MOJA3EMHBIX BOJ (cM. mpumep 15).

HabmionarenbHble CKBaXHMHBI HAMEYAEM:

B UETHIpEX BOJOHOCHBIX CIIOSAX - B BEPXHHX MECKaX, OMOKaX, HAIPYAHBIX IECKax H
KOPEHHBIX CKaJbHBIX MOpPOJaX - Ha BOJOMOHM3UTEIbHOM KOHTYype u B 500 M oT Hero Ha
aydax 1 u 3 ¢ obeux cTOpoH peku (Ha yde 1);

B JIByX BOJOHOCHBIX CJIOSIX - B BEPXHUX HAJPYIHBIX MECKaX U B KOPEHHBIX CKaJbHBIX
MOPOJIax - Ha BOJOIIOHU3NUTEIIFHOM KOHTYpE U B KOHIlE Jiyda 3, Ha paccrosauu 1700 - 2000 m
OT BOJIOTIOHU3UTEIBHOIO KOHTYpa Ha Jiydax 1 u 3 B KoHIIe Jayuel 2 u 3;

B OJTHOM BOJIOHOCHOM CJIO€ - B HAJIPYJIHBIX MECKaX - OCTAJIbHBIE BOCEMb CKBAYKUH.

KpoMe »5Tux CKBaXHH, B COOTBETCTBHM C OYEPEIHOCTBIO OCBOCHHMS Yy4YacTKOB
MECTOPOKICHHUS, B MPOEKTE JOJDKHBI OBITH MPEIyCMOTPEHBI HAOIIOIaTEIbHBIE CKBAKUHBI B
npejenax pyAHUKa U B €ro MOJ3eMHBIX BEIpaOOTKaX.

YACTSD I1. BOJONNOHUKEHUE ITPU CTPOUTEJIBCTBE U DKCILTYATALIUU
3JIAHUM U COOPYKEHHUM (K CHulI 2.02.01-83)

6. OCOBEHHOCTH ITPOEKTUPOBAHUSA BOJOIIOHU’KEHUS B
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IMPOMBIIIVIEHHOM U I'PAXKIAHCKOM CTPOUTEJIBCTBE

6.1. HckyccTBeHHOE TIOHMDKEHHME YPOBHS IIOJ3€MHBIX BOJ[ (BOJOIOHWKCHHUE) B
IPOMBIIIJICHHOM M I'PaXKTaHCKOM CTPOUTENIBCTBE CIIEAYET MPEyCMaTPUBATh B CTPOUTEIbHBIN
U OKCIUTyaTallMOHHBIA MEPUOIBI U 3aIIUTHl KOTJIOBAHOB, OCHOBaHMH, IOJI3EMHBIX H
3ary0JeHHBIX COOPYKEHHM.

6.2. Jns CTpOUTENBHOTO TepHoaa (CTPOUTEIBHOTO  BOAOMOHIKEHHS) — CIEAYET
npeaycMaTpuBaTh HCIOJNb30BaHUE BOJOOTIIMBA W3 KOTJIOBAHOB W TPAHILICH, JpEHaXew,
UTIOGMIBTPOB U TPAaBUTAMOHHOTO, BAKYYMHOTO M 3JIEKTPOOCMOTHYECKOTO CIIOCOOOB,
OTKPBITBIX WM  TE€PMETHYECKUX (BaKyyMHBIX) BOJOIOHM3UTENBHBIX  CKB&XKWH;  JUIS
9KCIUTYyaTallMOHHOTO TIEPHO/a - TIOCTOSIHHBIE BOJIOIIOHU3UTEIbHBIE (APEHAKHBIE) CUCTEMBI C
UCTIOJIb30BAHUEM PA3IMYHBIX BHIOB JPEHAXEW, B TOM YHUCIIE C HACOCHBIMU CTaHLHUSAMH, U
BOJIOTIOHU3UTEIBHBIX CKBaYKUH BCEX BUIOB.

6.3. OCHOBOIA 17151 IPOSKTUPOBAHUS BOJOTIOHMKCHHUS SBIISIFOTCSL:

pe3yNIbTaThl MHKCHEPHO-T€OJIE3UYECKIX, WH)KCHEPHO-TEOJIOTUYECKUX W HHXCHEPHO-
THJIPOMETEOPOJIOTUICCKUX U3BICKAHHIA;

JaHHBIC, XapaKTEpU3yIOLIHMe Ha3HAUYCHHE, KOHCTPYKTUBHBIE U  TEXHOJOTMYECKUE
0COOEHHOCTH COOPY)KEHUH, YCIOBHS UX HKCIUTYaTaI[H, TEXHOJOTHS U CPOKH CTPOUTEIHHBIX
pabor;

NPOTHO3 HM3MEHEHWH pEeKMMa W COCTaBa MOA3EMHBIX BOJ M YCIIOBHI MOBEPXHOCTHOTO
CTOKa;

JTAHHBIE, TPEJICTABIIIEMbIC 3aKa3YMKOM IMPOEKTa, O MPEAyCMAaTPHBAEMOM HCIIOIb30BaHUU
OTKa4MBaCMbIX BOJ WJIM MECTaxX MX MPEIoJIiaraeMoro copoca.

[lpy mpoeKkTupoBaHMH HEOOXOTMMO YUMUTHIBATH MECTHBIC YCJIOBUS CTPOUTEIBCTBA H
UMEIOUIMICS ONBIT BOJONOHIKEHHS B AHAJIOTUYHBIX HWH)KCHEPHO-TCOJIOTHUECKHX U
THJIPOT€0JIOTUIECKHUX YCIOBHSIX.

6.4. B obmem ciyyae marepuaiabl HU3bICKAHWM JUIsl MPOEKTHPOBAHUS BOJOIIOHMKEHMS
JIOJKHBI COJIEPKATh:

o0mue JaHHBIE O TMPHUPOJHBIX YCIOBUAX W KJIMMaTe paoHa C  ONHMCAaHUEM
MECTOTIOJIOKEHUSI W penbeda CTPONIUIOMAAKH, CBEISHHs 00 WMEIOMMXCS BONM3H HeEe
OTKPBITHIX BOJJOEMaX U BOJAOTOKAX;

XapaKTEPUCTHKY HMHXEHEPHO-TEOJIOTUYECKOTO  CTPOCHHS  IUIOMAAKH W (PHU3HKO-
MEXaHUYECKUX CBOMCTB I'PYHTOB, BOJIOHOCHBIX CJIOE€B, HCTOYHMKOB M 00JIacTel MX MHUTaHUS,
B3aMMOCBSI3M MEXJy HHMH, €CTECTBEHHOTO IPEHaka IOA3EMHBIX BOJ[, UX XHMHYECKOTO
COCTaBa U TeMIIEpaTyp;

K03 unmeHTs (QUIBTPANY, MHE30MPOBOJHOCTH, YPOBHETPOBOAHOCTH M BOJOOTAAYH
IPYHTOB, OIpEJCIIEHHbIE C IMOMOIIBIO OIBITHBIX OTKA4YeK, a JJI 3JIEKTPOOCMOTHYECKOTO
BOJIOTIOHIDKEHHUSI -  JIOTIOJIHUTENFHO  KOA(PQOUIIMEHT DIIEKTPOOCMOCa W OMHYECKOE
COIIPOTHUBIJIEHUE TPYHTOB;

KapThl pPacHpOCTPaHEHUS BOJOHOCHBIX CJIOEB C HaHECEHHWEeM peibeda HX KPOBIH H
MOJIOIIBBI, & TAKXKE KapThl TUAPOU3O0TUIIC U THIPOU3O0IbE3;

TeOJIOTHYECKHE pa3pe3bl M MPOoPIIIM Ha ydacTKe paboT M B Tpejiesax pacripoCTpaHSHHs
BOJIOHOCHBIX CJIO€B 1O oOOJacTell NUTaHUS W Pa3rpy3ku Ha TIyOMHY 10 OCHOBHOIO
BOJIOYIIOPHOTO TIJIACTA.

[Tpu sTOM nOMKHO OBITH coOMOAeHO ocHOBHOe TpeboBanne CHull 2.06.14-85 B uacTu
M3bICKAHWH Ha TIYOWHY» OXBAaTBHIBAIOIIYI0 BCE BOJOHOCHBIC CIIOHM, M3 KOTOPHIX BO3MOXKHA
¢GuibTpanus BOAbI K HPOEKTHPYEMOW BOJIOMOHMU3HUTENBHOM CHCTEME MM B BBIPAOOTKY
(mo3eMHOE MTOMEIIIEHHE).

6.5. McxonHble naHHBIE O MPUPOAHBIX YCIOBHUAX paiiOHa BOJOMOHHM3UTEIBHBIX paboT
JOJDKHBI OBITh TOJYYEeHBI B TIpolecce OOMMX W3BICKAHWHA 10 HW3YYEHHIO CTPOUTEILHOU
IIOIAAKH. B  mporpaMmax WH)XEHEPHO-TEOJIOTMYECKHX W3BICKAaHUA Ha TEpPPUTOPUSX,
OTBEIICHHBIX  JJIsI  CTPOMTENBbCTBA,  CIEAYyeT MpeAyCMaTpUBaTh  COOTBETCTBYIOIINE
THJIPOT€0JIOTUYECKHUE UCCIIE0BAHUS, TIO3BOJISIIOIINE OTYYUTh JTAHHBIE JJISl IPOSKTUPOBAHUS
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CTPOUTEIILHOTO BOJOIMOHIDKEHUSI U MOCTOSHHBIX IPEHAXHBIX CHUCTEM. XapakTep, COCTaB U
00bEM TaKUX MCCIICAOBAHUI MOXKHO Ha3Ha4yaTh B COOTBETCTBHH C yKa3aHHSIMHU pa3l. 1; mpu
9TOM CJIEIYeT YYUTHIBATh MACIITA0bl MPEACTOSIINX BOAOMOHU3UTEILHBIX PabOT, KOTOPHIC B
IPOMBIIIUICHHOM U TPAXKIaHCKOM CTPOHMTENIBCTBE, B 0011IeM, MeHbIIIe (OCOOCHHO 110 IITyOHHE),
YeM Ha TOPHBIX MPEANPHUSATHUSAK, M, COOTBETCTBEHHO, TPEOOBaHUS K HM3BICKAHUSM JOJKHBI
OBITH OOJIEE YMEPECHHBIMH.

[TpupoaHbie yCIOBUS CIEAYET OCBEIIATh B TIOJHOM 00beMe HE3aBUCHMO OT YMCIIA CTAJAUN
NPOCKTHPOBaHUs. Bech 00beM M3BICKaHMIA CIICAYET BBHIIOIHSATH JI0 Havayia MPOSKTHBIX PadoT.

B mporpammax W3bICKaHUH CleayeT MpelycMaTpuBaTh U B OTYETaX OTPAXKaTh JIUIIb TE
paboThI, KOTOPHIC MO3BOJSIOT IOJYYUTh JAHHBIC, HEIOCTaTOYHO ocBerieHHbie B CHull
2.01.01-82, u HeoOXoauMBbIe AJISl MPOSKTUPOBAHMS BOJOIOHIDKEHHS C YUY€TOM KOHKPETHBIX
YCJIOBUM CTPOUTEIbHOM IIOMIAKH.

CyiiecTBeHHOE 3HAYEHHWE MMEIOT JIaHHBIC, XapaKTepU3YIOIIUE aTMOC(HEpHBIE OCAIKU H
MOBEPXHOCTHBIA CTOK, @ TaK)K€ THAPOJIOTHYECKUE XAPAKTEPUCTHKU OTKPBITBIX BOJOEMOB H
BOJIOTOKOB B paifoHe OyIyIIMX BOJOITOHU3UTEIBHBIX PaOoT.

BomoeMbl ¥ BOJAOTOKH, CITy)Kalllue J0 Havajaa BOJOMOHMKCHHUS €CTECTBEHHBIM JIPCHAXKEM
MOJI3EMHBIX BOJI, TPH CHIKEHUH UX YPOBHS CTAHOBSTCS 00JACTHIO MUTAHUS M OTPAHUIHBAIOT
pacrpocTpaHeHHe JIenpeccHu. B To e BpeMs Ipu BOJAOMOHU3UTEIILHBIX PA00TaX OHU MOTYT
CIIY’)KUTh MECTOM cOpoca OTKayMBaeMbIX BOJA (€CIIM 3TO HE MPOTHBOPEYHT CAHUTAPHBIM
TpeOOBaHUSAM) WIJIM HAOOOPOT JOJDKHBI OBITH TMPEIOXPAHEHBI OT MCIIOJIB30BAHUS WX JUIS
cOpoca Mmoa3eMHBIX BOJI. Bce 3TH BO3MOXKHOCTH JIOJKHBI OBITh M3YYCHBI IMPU U3BICKAHUSAX U
OCBCIICHBI B OTYETE.

Penved Ttepputropum nmomkeH ObITh ocBelleH Oosiee MOAPOOHO B Ipenenax
BOJIOTIOHM3UTEIBLHON CUCTEMBI, BKIIOYas MecTa cOpoca BOJBI, M B HECKOJBKO MEHBIICH
CTCTICHM Ha OCTAJIBHOW YacTH IUIONIAJKA - B TMpelernax OXUAAeMOTO Pa3BUTHA
JIETIPECCUOHHOM BOPOHKHU.

[Ipy TPOEKTHPOBAHWH BOJONOHIDKEHUS KpoMe (QIBTPAIIMOHHBIX 3a7ad  MOXET
BO3HUKHYTh HEOOXOIMMOCTh B PEIICHHUH TAaKMX BOMPOCOB, KAk, HApUMEp, OMpeielieHue
nedopMaIui TPYHTOB B CBSI3U C TIOHIDKEHUEM YPOBHSI BOJIBI B MIX TOJIIIE, NMPEIOTBPAIICHUE
cy(do3un rpyHTOB, BEIOOp CIIOCOOOB yCTPOWCTBA BOJIOMOHU3UTENBHBIX CKBAXHUH. B CcBs3U C
3TUM WHXCHEPHO-TEOJIOTHUECKAsT XapaKTepUCTHKA TPYHTOBOW TONIIM JIOJDKHA OBITH
JIOCTaTOYHO MOJAPOOHOM, (PU3UKO-MEXaHUYECKUE CBOMCTBA MOPOJ TOJKHBI ObITh OCBEIIEHBI
TaK JK€, KaK W JUISI PEHICeHHsS BOIPOCOB, KAaCAIOIIUXCSA OCHOBaHMWA H ()YHIAMEHTOB
coopyxenuil. [logpoOHast W yeTKas HMHKEHEPHO-TEOJOTHMYecKas XapaKTEepHCTHUKa JOJKHA
CTaTh OCHOBOM JIJISl THAPOT€OIOTUIECKOTO N3yUSHHS TUTOIIAKH.

B cayyae mnpuMeHeHHS Ha IUIOMIAAKE ODIEKTPOOCYIIEHUS TpU €€ HHXKEHEpPHO-
Te0JIOTUYECKOM M3yYSHHH CIIEAYET JOMOIHUTEHFHO BHIITOJHUTH:

a) otoop mpob rpyHTOB uepe3 0,5 M mo rmyOuHe Maccol 2 - 5 Kr A UCIBITaHUS Ha
BO3MOXHOCTBH 3JIEKTPOOCYIICHUS;

0) nmabopaTopHble W TOJEBBIC OMPEAETIEHUS YACIBHOTO JIEKTPHUUYECKOrO COMPOTHUBICHUS
TpyHTA.

Bo3moxHOCcTh ¥ 3(PPEKTUBHOCTh INEKTPOOCYIICHUS] TPYHTOB YCTaHABIWBAIOTCA B
7a00paTOPHBIX YCIOBHAX, TAE OMPEIENSIOTCS ONTUMAbHBIE MapaMeTphl AIEKTPHUIECKOTO
TOKa, PacXo]] SIEKTPOIHEPTUH U MPOIOJKUTEILHOCTH PaboT.

K oTderam 1o M3bICKaHUSAM JIOJDKHBI OBITh TIPUJIOKEHBI PE3YJIbTAThI UCITBITAHUNA TPYHTA HA
BO3MOXHOCTbH 3JIEKTPOOCYIIECHUS.

6.6. Eciiu Ha pa3BeayeMoil TUIOMaKe He 0KHUIAeTCs MMOHMKEHUS YPOBHS TTOJI3EMHBIX BOJI
Oornee yeM Ha 5 M, TO U3y4EHHE THIPOTEOJOTUYECKUX YCIOBHH MOXKET ObITh OrpaHUYECHO
TEPPUTOpPUEH, TPaHUIBI KOTOpoW yhameHsl ot Iutomanku Ha 200 - 300 wm. Ilpwm
HEO00XO0UMOCTH OOJIBITUX TTOHKEHUH B MporpaMMax M3bICKaHUI HE0OXOIMMO MUCXOAUThH 3
MPOTHO3a 0)KUIAEMOTO Pa3BUTHS IEPECCHH YPOBHEW TIOJ3EMHBIX BOJI.

JlanHbie 00 00JACTSIX U UCTOYHUKAX MUTAHUS M O €CTECTBEHHOM JPEHaXKEe MOI3EMHBIX BO/T
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BCEX BOJOHOCHBIX CJIOEB U B3aUMOCBSI3U MEXy HUMU HEOOXOJMMEI JIJIsi BRIOOpA PACUETHBIX
CXEM BOJIOTIOHU3UTENbHBIX cucTeM. OT TOT0, B KaKOH Mepe TOUYHBIMU OyIIyT 3TU CBEACHHUS, BO
MHOTOM 3aBHUCAT 3()()EKTHBHOCTh pEIICHUs BOAOIMOHH3UTEIBHON CHUCTEMBI W pPa3Mepbl
coKpaieHus: 3arpaT. /[l MONHONEHHOrO OCBEUICHHS ATHX BOIMPOCOB HEOOXOIUMO
UCIIOJIb30BaTh WMEIOIIUECS JIMTEPAaTypHbIE W (DOHIIOBBIE MaTEpHUAIbl IO THIPOTCOJIOTUU
pailoHa ¥ pe3yabTaThl HMHXKEHEPHO-TEOJIOrMUecKUx u3bickanuil. Kpome Ttoro, cruemyer
BHITIOJTHUTHh OMBITHBIE OTKAYKMW HM B HEOOXOJWMBIX CIlydasX IPOBECTH PEKUMHBIE
HaOJIFONEHUS.

JlocroBepHOE ompeneneHre (pUIbTPANMOHHBIX XapaKTEPUCTUK BOJOHOCHBIX CIOE€B MOXKET
OBITh JOCTUTHYTO TOJIBKO IIyTeM OOpaOOTKH pPEe3yJbTaTOB OMNBITHBIX OTKA4eK, KOTOPbIE
JIOJKHBI OBITh HEOTHEMIIEMOH U 00sI13aTEIIBHON YacThIO THAPOTEOIOTUISCKUX UCCIICAOBAHUMN.
[Tpu Takux HcclaeIOBaHUSAX CIEAYeT YYUTHIBATh MPUHUMAEMYIO B IPOEKTE CXEMaTH3aAIUIO
MPUPOJIHBIX YCIIOBHH B COOTBETCTBHHU C yKa3aHUSIMU pa3j. 14.

6.7. Crenenpb moapoOHOCTH U 00beM Tpaduueckoro Marepuaia, MpujaaraeMoro K oT4eram
M0 M3BICKAHMSIM, 3aBUCIT OT CIIO)KHOCTH TPUPOJHBIX YCIOBHH IUIOMIAIKA. B MPOCTBIX
CIIy4asiX BBIIICTIPUBEACHHBIN MepeYeHb MOKET OBbITh COKPAIIEH, a B CJIOKHBIX - I0MOJIHEH. Bo
BCEX CIIyYasX IEpPEYCHb TpapUUeCKUX IMPUIOKCHHA YCTAaHABIMBACTCS IO COTJIACOBAHHIO
MEX1y U3bICKATEeNIbCKON 1 MPOEKTHON OpraHU3aIHsIMHU.

[IpoekTHBIE  OpraHW3allid  JOJDKHBI  BBINOJIHATH  KypaTOPCKHE  OOSI3aHHOCTH U
o0ecreunBaTh ONEPATUBHOE COTTIACOBAHKE BOIIPOCOB, BOSHUKAIOIIUX MTPU U3BICKAHUSIX.

6.8. ['myOuHy MOHWXECHHSI YPOBHS MOJI3EMHBIX BOJ CIISAYeT Ha3HAYATh:

pU CHIKEHUM HAlopa B HAMOPHBIX BOJOHOCHBIX CIIOSIX, 3aJIETAIONIMX HUXKE JIHA
KOTJIOBaHA WJIM T10JIa 3ariy0JICHHOTO MOMEIICHUS, - HCXOJI 3 HeOOXOIMMOCTH HCKITFOUCHUS
IIPOPBIBOB BOJIBI M 00ECTIEUEHHS] YCTOWYMBOCTH IPYHTOB B OCHOBAHUHU COOPYKECHHIA,

IIPH 3alIUTe KOTJIIOBAHOB U 3ariyOJICHHBIX TIOMEIICHH, HE JOXOIANINX Ha 3HAYUTEIHHYIO
MIyOMHY [0 BOAOYIMOpPA, - MCXOAS M3 BO3MOXKHOTO TOBBIIIEHHS YPOBHS BOJBI 33 BpeMs
ABAPHUITHOTO OTKJIFOUEHUS BOJIOTIOHU3UTEILHOM CHCTEMBI;

IIPY BBICOKOM 3aJIETaHUH BOJOYTIOpa WM MEPECeYeHNH KOTIOBAHOM BOJIOYIIOPHBIX CIIOEB -
UCXOJS W3 TPAKTHYECKH JOCTYKHUMOHN TIIYOMHBI TOHM)KCHUS YPOBHSI TOJ3EMHBIX BOJ B
Ka)KIOM BOJIOHOCHOM CJIO€, MpeaycMaTpuBas Mpy 3TOM JOMOJHUTEIbHBIE MEPOMPUSTHUS 10
3aIUTE COOPYKEHUS WK KOTIOBaHA.

6.9. [IpoekTHbIe perieHus M0 BOJIOMOHMKEHUIO JOKHBI COCTABIATh HEOTHEMIIEMYIO YaCTh
OCHOBHOTO TIPOCKTa 3JaHUS, COOPYKCHHUs, MPEANPHUATHS, TPAKIAHCKOTO KOMILIEKCA U
COJIepXKATh:

OTMCAHNE UCXOIHBIX JIAHHBIX TI0 MPUPOJIHBIM YCIIOBHSM M COTIIACOBAHHBIM MeCTaM cOpoca
OTKA4YMBAE€MBbIX MO/I3EMHBIX BOJI;

XapaKTePUCTUKY BO3BOJMMBIX M CYIMISCTBYIOIIMX HA YYacTKe COOPYKCHUU, a IpH
MPOEKTUPOBAHUM CTPOHUTEIHHOTO BOJOMOHIKEHUSI - TAK)KE OINHMCAHUE METOJIOB U CPOKHU
CTPOUTEIIBHBIX PabOT HYJIEBOTO ITUKJIA;

000CHOBaHUE MPUHSTHIX croco6oB BOJIONIOHIKEHUS, oOrmiee pelieHue
BOJIONTOHM3UTEIILHON CHCTEMBI, N3JI0KEHUE PE3yIbTaTOB PACUETOB BOJIOTIOHMKCHHS, YEPTEIKHU
BOJIOMIOHM3UTENBHBIX ¥ BOAOOTBOJSIINX YCTPOHCTB, CIOCOOBI WX COOPYXKEHHS U
MIPOTUBOKOPPO3NOHHOM 3aIUTHI, CreNU(PHUKAINI0 HEOOXOAMMOTO 00O0PYTOBAHUS, PEIICHUS
M0 DHEProCHAOXKEHHI0, O0bEMbl U MPOJOIKUTEILHOCTh BBIMOJIHEHHUS pPa0OT; TpuU
DJIEKTPOOCYIICHUH - YKa3aHHWsS 00 MCTOYHHUKE, pabodeM HANPSIKCHUH W CHJIC MMOCTOSHHOTO
AIIEKTPUYECKOTO TOKA, MOJAaBAEMOT0 K JIEKTPOIaM;

pa3MereHre Ha0Jt0IaTeTbHBIX CKBXKHUH U TIOCTOB, a TAKXKe YKa3aHUS 110 HAOJIOICHUSIM 32
CHI)KCHHEM YpOBHS TIOJ3EMHBIX BOJ|, pabOTOW BOJOMOHU3UTENBHON CHCTEMBI, IO
TeOJIC3NICCKUM U JIPYTHUM HAOTIOACHUSM, TTPETyCMAaTPUBAECMBIM ITPOSKTOM;

XapaKTepUCTUKY M OOBEMBbI OTKAUMBAEMOU BOJBI, a TAK)KE MEPEYCHb MEPOIMPHITHHA IO
OXpaHe OKpYXaroIllei cpesibl, MPOTHO3 0KUIAEMOro yiep0a U BO3MOKHOE €ro BOCIIOJIHEHHE;

MEPONPHSTHSI 10 o0ecTieueHuIo0 OecriepeOoiHOM paboThl BOAOIIOHU3UTEILHON CHCTEMBI B



3MMHEE BpeMsi, YKa3aHHsl 110 JTUKBUAALUN YCTPOUCTB CTPOUTEIBHOTO BOAOIOHMKEHUS,

6.10. B mosicHUTENIbHOM 3aMUCKe K MPOEKTY CJIEYET MPUBOIUTH KPAaTKOE OMMCAHUE OOIIHNX
CBEJCHMM, WH)KEHEPHO-T€OJIOTUYECKUX M TUIPOr€OJIOrMUECKUX YCJIOBUM IUIOLIAJKH IO
MaTepuaiaM HU3bICKAaHUN C OCBEUICHHEM HCXOAHBIX THJIPOreOJOTHYECKHX IapaMeTpoB (C
NPUIOKEHUEM IPpapHUSCKUX MAaTEPHAIOB), IPUHSITHIX 32 OCHOBY B IIPOCKTE BOAOTIOHIKCHUSI.

Mecta cOpoca OTKauMBaeMbIX BOJ YCTAHABIMBAIOTCS OCHOBHBIM 3aKa3uMKOM U
reHepaibHON TPOEKTHOM opranu3anueil. [Ipexxae Bcero Heo0X0AUMO OIIPEIEIUTh, BO3MOKHO
JIM HEMOCPEACTBEHHOE HCIIOJIb30BAHUE OTKAYMBAEMOM BOJBI JUIsl OBITOBBIX, XO3SHCTBEHHBIX
WIM TEeXHUUYeCKUX wLeneil. Ecnu Takoe HCIonb30BaHME HEBO3MOXHO, TO CIELYET PELIUTh
BOIIPOC O cOpoce OTKauyuMBaeMOW BOJbl B KaHAIM3aIlMOHHYIO ceTb. [lpu oTBOAE BOJBI,
OTKaYMBaeMOIl IpU BOJONOHMKEHUH, B OTKPHITHIE BOJOTOKH, OBpard, pe4kH, BOJOEMBI U B
Ipyrue TOHIKEHHbIE MeCTa, 3aKa3uhK JOJDKeH corjacoBarb Mecta cOpoca ¢
CaHPIUACTAHIIUECH.

B nmosicHuTenpHON 3amuMcKe NpU  U3JI0KEHUM XapaKTEPUCTUKU CYIIECTBYIOIIUX U
BO3BOJIMMBIX COOPYKCHHH M pabOT HYJIEBOTO INHKJIA HEOOXOJMMO OTPa3UTh BIHMSIHHE
MPOEKTUPYEMOT0 BOJIOTIOHM)XEHHUS Ha COXPAHHOCTh COOPYXKEHHH W HMX OCHOBaHWHA U
B3aMMOYBSI3KH 3eMJISTHBIX, OOIIECTPOUTEIBHBIX U BOAOMOHU3UTEIBHBIX PadoT.

Jns 00OCHOBaHMS TPUHATHIX TMPOEKTHBIX PEIICHUNW JOJDKHBI  OBITh  M3JI0KEHBI
COOOpakeHHsI O BO3MOXKHBIX M PACCMOTPEHHBIX BapHaHTaX, pE3yAbTaTbl WX TEXHUKO-
SKOHOMHMYECKOTO CpPAaBHEHHUS M IMPHUBEACHBI JIOCTATOUYHO YOETUTENbHBIE TOBOJBI B MOJB3Y
NPUHSATOTO PEHICHUSI.

OO0miee pemieHHEe BOJOMOHU3UTEIBHON CHCTEMBI M €€ pPa3BUTHUS JIOJDKHO TONTYYHTh
OTpaXEHUE B MOSICHUTENLHOM 3alMCKE U Ha YepTekKax, U COAEpKaTb KOHKPETU3ALUIO 3a/1a4
BOJIOMIOHIDKEHUS TI0 3TallaM CTPOMUTENBCTBA M SKCIUTyaTalliu COOPY>KEHUM; BBIOOp, COCTaB,
pa3MelieHue, MopsioK BBOJa B JAEHCTBHE HEOOXOAMMBIX YCTPOMCTB M CPEACTB; XapakTep,
COCTaB, 00BEMBI U MOPSAIOK BHIMOJIHEHHS BOAONOHU3UTENIBHBIX padoT.

B nmnoscHuTenbHONl 3amMcke MNPUBOAMUTCA ONHMCAHWE MPHUHATOIO OOIIEr0 pelieHus
BOJIOTIOHU3UTEIBHON CUCTEMBI, @ Ha dYepTeXkax NAIOTCs IUIaHbl M pa3pes3bl, Ha KOTOPBIX
MOKAa3bIBAIOTCS BCE YCTPOMCTBA, HCIOJIb3yEeMbIE ISl BOAOIMOHMKEHHUS, U 3alIUIaeMble OT
BOJIbl KOTJIOBaHBI U cOOpykeHUs. Ha aTux ke ueprexax mpuBoasTcs oOmme TpeOoBaHUS K
MPOU3BOJCTBY paboOT, BEAOMOCTH OOOpPYIOBaHUS, HEOOXOIMMBIX MAaT€pUAIbHBIX U
HHEPreTUUECKUX PecypcoB, 00BbEMbl OCHOBHBIX paboT. Ha pa3pe3ax AOMKHO OBITH MOKa3aHO
0’KHMJJaeMO€ TOHUKEHUE YPOBHEHN MOJI3EMHBIX BOJ.

B mpoekTax CTpOMUTENBHOTO BOAONOHM)KEHHUS MPU 3HAUUTENBHOM MPOAOIKUTEIHLHOCTH
BOJIONIOHU3UTENBHBIX PA0OT JOJKHBI OBITh MPEACTABIEHBl YEPTEXKH C IOKA30M DPA3BUTHS
CHCTEMBI BOJIOIIOHM)KEHUS TI0 3TaraM CTpouTesbeTBa. Ha 3THX ueprexax cieayeT NpuBOIUTD
TE€ YacTH YCTPOWCTB CHCTEMBI BOJOMOHKEHHS, KOTOPHIE JOJDKHBI JIEHCTBOBATh B KOHEYHBIH
IEepuoJI COOTBETCTBYIOIEro sTana. Cienyer NpUBOAUTH YKa3aHHUs IO MPOU3BOJACTBY padoT,
uX 00beMbl U rpadUK BBIOJIHEHHUS HA TaHHOM 3Tare.

MeToap! 1 pe3yabTaThl pacueTOB BOJAONOHMKEHUS U3JIaraloTcs B MOSICHUTENIBHOM 3aIucKe,
a Ha yepTe)ax 3TaroB pa3BUTUA (WM, €ciid paOOThI BBIMOIHIIOTCS B OJUH 3Tall, TO Ha OOIINX
YyepTekax) CHUCTEMBbl BOJOIOHMKEHMS TPHUBOJATCS pa3Mepbl OXXUAAEMBbIX MPUTOKOB U
MMOHWKEHUH YPOBHEHN MOA3EMHBIX BOJI.

6.11. YepTexku BOAONOHU3UTENIBHBIX U BOJOOTBOIHBIX YCTPOUCTB BKIIIOYAIOT:

CTPOHTENBHBIC YEPTEIKU KOHCTPYKIIHMA U COOPYKCHUH, B TOM YHCJIE BOJOTIOHU3UTEIHHBIX
U HAOJIIOMATENbHBIX CKBAaXHH, IMMOMELICHUH Ui HACOCHBIX CTaHLUM, BOJONPHEMHHUKOB,
BOJIOOTBOJIOB U JIp.;

YepTeXKU  MEXAaHHMUECKOM, CAaHUTAPHO-TEXHUUYECKOW M  SHEpreTHYecKoM  dvacreil,
CHUTHAJIM3AIMA W aBTOMATHKH BOJOIIOHM3UTEIHHBIX HACOCHBIX CTAHIWN, YCTaHOBOK M
YCTPOMCTB; XapaKTEPUCTUKU TPeOyeMOro 000py0BaHMsI;, YePTEKU TPYyOOTIPOBOIOB.

6.12. Pemenuss o cmoco0ax COOPYKEHHUS BOJOIMOHU3ZUTEIBHBIX M  BOJOOTBOJISIINX
YCTPOMCTB, O00BEMBI M MPOAODKUTEIBHOCTh paldoT (KaleHAAapHBIA IUIaH), a TakKke



noTpeOHOCTH B HEOOXOAMMBIX YHEPTETHUECKUX, MAaTEPHATIbHBIX U JIIOJICKUX pecypcax daroTcs
B 00bEME MPOEKTA OpPraHu3aIluu CTPOUTEILCTBA B cooTBeTcTBUU co CHwmII 3.01.01-85.

Cremuduranus HEOOXOAUMOTro O0O0OpYIOBAaHUS COCTABIAETCS B COOTBETCTBHH C
YKa3aHUAMU JEHCTBYIOIIEH WHCTPYKIUU IO COCTABIICHUIO IPOEKTOB U CMET C YYETOM
TpebOBaHMUM 3aKa3yuKa.

Pemenust mo sHEprocHa0XeHUIO BOJOMOHU3UTEIbHBIX CUCTEM OMPEIENISIOTCS 3aJaHUsIMI
TeHIIPOEKTUPOBIIMKA WM OCHOBHOTO 3aKa3uyMKa IpOeKTa. B MpoekTe BOIOMOHIMKEHHS
JMOJKHBL  OBITh  JaHBl CXEMbl BHYTPHUIUIOIIAJOYHOM JJIEKTPOCETH U pa3MeIleHus
3IIEKTPOOOOPYIOBAHUS CO CTOPOHBI HU3KOT'O HANPSHKEHUS TpaHC(HOPMATOPHOH MMOACTAHIINY.

TexHonornueckas 4acTb MPOEKTa BOAOMOHIKEHUS, KpOME paboT MO CO3/IaHUI0 CHCTEMBI
BOJIOTIOHIKEHUS, JI0JDKHA OXBAaTHIBaTh COJCPKAHWE U PEMOHTBI COOPYXEHHH M YCTPOMCTB;
CoJlep’)KaHUE W PEMOHTHI 00O0pYyIOBaHUS; BOAOOTIIMB; HHXKEHEPHO-TUIPOreOI0rHUYECKHE,
reoIe3NUECKUe U APYrue HAOMIOACHUS, TPEAYCMOTPEHHBIE IIPOSKTOM.

6.13. [Ipu ompeneneHUM BUIOB M COCTaBa HMHKEHEPHBIX HAOIIOACHUN, YCTPOMCTBE H
paboTe BOJOMOHU3UTEIFHOW CHUCTEMBI MOXKHO PYKOBOJICTBOBATHCS  YKAa3aHUAMH U
PEKOMEHIAIMsAMU Pa3f. D, a B YaCTH M3BICKaHMI - . 6.5 ¢ yueToM 00bEMOB MPEJICTOSIIErO
BOJIOTIOHIKEHHUSL.

HabmroaTenbHble CKBOXKUHBI CIEIyeT pacioiaraTh Tak, YTOObI MOKHO OBLJIO OMpPEAeTUTh
TpeOyeMmbiii 3((HEeKT BOAONMOHMKECHUS W TOJYYUTHh JAHHBIC, C MOMOINBIO KOTOPHIX MOKHO
OblI0O OBl TPOBEPUTH COOTBETCTBUE PE3YJIbTATOB  BOJONOHU3HUTEIBHBIX paboT C
BBITTOJIHEHHBIM TP MPOSKTUPOBAHUH PACYETOM, ITPH HEOOXOAUMOCTH YTOYHHUTD €T0 U BHECTH
KOPPEKTUBBI B MpoekT. HabmronarenbHble CKBaXXUHBI CIEAyeT MpelycMaTpuBaTh BO BCEX
pacueTHBIX TOYKax, e TpeOyeMoe MOHMKEHHWE YPOBHS IMOJ3EMHBIX BOJ IPUHUMAETCS B
KauecTBE HUCXOJHOW BENWYHMHBI WJIM OINPEAENsSeTCs pacueToM, a TakXe BHE KOHTypa
BOJIOTIOHM3UTEIFHON CHUCTEMBI IO JIydaM, MCXOJIIIMM M3 €€ IEHTpa B HalpaBJICHUSX, IO
KOTOPBIM OXHJIaeTcs HEOJMHAKOBOE pa3BUTHE Jenpeccuu. Kpome Toro, HaOmronaTenbHbIe
CKBaXHHBI YCTPAaUBAIOTCS B OCOOBIX TOUYKAaX, IJI€ IO TEM WJIM MHBIM NPUYMHAM (HampuMmep,
13-3a OOJIBLIMX MOTEPh MPOMBIIUIEHHBIX BOJ) BO3MOXHBI AHOMAJIUH.

HabmoneHnssMu  TOIDKHBI  OBITh OXBAa4Y€HBI BCE BOJOHOCHBIE CIIOM, BOBJICYCHHBIC B
JUHAMUKY  BOJOIIOHMXKEHMs,  IOITOMY  HaOJIOJaTelbHblE  CKBOKHUHBI  JTOJDKHBI
NpeayCMaTpUBaThCs B KaXKIOM U3 HUX.

[ToscHuTenpHast 3amucka K MPOEKTY JOJDKHA COJepXkKaTh YKa3aHUS IO IPOBEJCHHIO
HaOJII0/IEHUH U UCIIOJIb30BAHUIO UX PE3YNIbTATOB.

6.14. B mpoekrax HEOONBIIUX MO OOBEMY BOJOMOHU3UTENBHBIX pPA0OT, HaMpHUMeED,
BOJIOTIOHIDKEHHSI C TIOMOIIbI0 HMIIIOGWIBTPOB JUISL 3alIUTHl HEOONBIINX KOTJIOBAHOB W
TpaHIed, 00bEM MPOEKTHBIX MAaTEpHUalOB JOJKEH OBbITh COKpAIIEH; BCE MOSICHEHUS U
yKa3aHHsI MOKHO TIPUBOJIUTH Ha YEPTEXKaX CO CCHUIKOW Ha MCXOHBIE JaHHBIE O3 OTACIBHBIX
MOSICHUTENBHBIX 3alHCOK.

6.15. [lpu AByXCTaaWIfHOM TPOEKTUPOBAHWM Ha CTaJWU padodell JTOKyMEHTAIMH IO
BOJIOTIOHIKEHHUIO CJIEyeT COCTaBJIATh JIMIIb YTOUHEHHBIE CXEMBI 3TaloB paboT U pabouue
YEepTEeKU BOJIOTIOHU3UTEIHHBIX W BOJOOTBOMAIINX YCTPONCTB, HAOMIOAATEIBHBIX CKBAKUH H
JPYTUX YCTPOMCTB JUIs HAOIIOACHUH.

6.16. PacueTamu cHCTEMBI BOJOTIOHIKESHHUS CIIEAYET OTPEICISTh:

NOHMKEHNUE YPOBHEH IOJ3EMHBIX BOJ MpPH YCTAaHOBUBIIEMCS PEXHME B PaCUETHBIX
TOYKaX, B TOM YHCJIE€ M B BOJONOHU3UTEIBHBIX YCTPOMCTBAX HA pPAa3JIMYHBIX dTarax
CTPOUTEINIbCTBA;

MPUTOKH K BOJOTIOHU3UTEIFHBIM YCTPOWCTBAM;

POU3BOIUTENBHOCTh, MPOIYCKHYIO CIIOCOOHOCTb, pa3Mephbl, YHUCIO, pa3MELIeHHE H
JpyTHUE MapaMeTpbl BOAOMOHU3UTENBHBIX, BOJOCOOPHBIX M BOJOOTBOISIINX YCTPOUCTB.

B HeoOXomuMBIX clydasiX pacueTaMH OIpeNeNsieTcs TaKkKe BpeMs JOCTHIKEHHS
TpeOyeMOoro MOHMKEHUSI YPOBHSI MOA3EMHBIX BO/I.

6.17. JIns BBIMOJHEHUS BOJOTIOHM)KEHUS HA TEPPUTOPHUSAX MPOMBIIIIICHHBIX, TPaXJaHCKHX
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U IpYyTUX OOBEKTOB CIEIyeT MpeaycMaTpUBaTh OTACIbHBIC BOIOTIOHU3UTEILHBIE YCTPOUCTBA
(CKBa)XMHBI, KOJOJIIBI, IUIACTOBBIA JAPCHAX OTIACIBHOIO COOPYKEHHS M T.I1.), a TaKXKe
BOJIOTIOHU3UTENIbHBIE CHUCTEMbI: JIMHEWHbIE (OJHO- U JIBYXPSIHBIE) - C PACHOJIOKECHUEM
BOJIOTIOHU3UTENIBHBIX YCTPOMCTB IO NPSIMBIM JIMHUSM; KOHTYPHBIE - C PaCHOJIOKEHUEM

BOJIOIIOHU3UTENIBHBIX ~ YCTPOMCTB 11O

3aMKHYTOMY (KOJBLIEBBIE) U  HE3aMKHYTOMY

(HGHOHHOKOHBHGBHG) KOHTYpaM; CUCTEMATHYCCKHUEC - C PACIIOJIOKCHHUEM BOJOIIOHU3UTEIIBHBIX
yCTpOfICTB o JIMHUAM C OHNpPCACIICHHBIM MIaroMm MCXKAY HHUMHU, TIPYIIIOBBIC - C
pacnpeaciCHucM BOJOIIOHU3UTEIIBHBIX YCTpOﬁCTB 110 IIomaau NpUMEHHUTECIBHO K MCCTHBIM
YCJI0BUSAM 0e3 IMMPUBA3KU K OIPCACICHHBIM I'COMCTPUUCCKHUM CXCMaAM; CJIOXKHBIC, COCTOAINC

N3 CUCTEM ABYX WJIM HCCKOJIBKUX THUIIOB.

CxeMbl BOJOTIOHU3HUTENIBHBIX CUCTEM MpeJICTaBIeHbI B Ta0. 11.

TaoOnuma 11

CxeMa CHCTEMBI

YcnoBus TIPUMCHCHUS

WNuauBuayaibHasi CHCTEMA: g) OTKPBITHIH BOTOOTIIHB
npH pa3pabOTKe KOTJIOBAHOB; 0) IUIACTOBBIH JIpeHax
OTZAEIBHBIX 3aTrTyOJICHHBIX 00BEKTOB

1-1 [ 0
~.

JIuHeliHAsT TroJIOBHAsT CHCTeMAa  JUIS  3alllUTHI
TEPPUTOPUH W COOPYKEHHH OT (HIBTPAIHOHHOTO
MOTOKA CO CTOPOHBI BOJOpa3fela B HAKIOHHBIX
BOJIOHOCHBIX CJIOSIX, NPU MPUMEHEHHH TPyO4aTOTro MM
raJIepefHOTO JpeHa)a, pacroyioKeHHOTO Ha BOJIOYIIOPE,
Ipy  ypOBHE BOJBI B BOJOEME HHUXKE TpeOyeMoro
IIOHM>XXCHUA ypOBH)I IOA3C€MHBIX BO HA O6'beKTe

JluHeiiHass cucTeMa VIS BBITSHYTBIX B IUIaHe
00bEKTOB, MM EIOIINX 3HAYUTEIbHYIO
NMPOTSKEHHOCTh, YAAJEHHBLIX OT BOAOEMa TIpH
OJIHOCTOPOHHEM TMPHUTOKE, MPH JOCTATOYHO TIyOOKOM
OTHOCUTEIILHO  TpeOyeMoro  TIOHMXKEHHUS  YpOBHS
MOJI3EMHBIX BOJI PACTIONIOKEHUH TIOIOIMIBHI BOAOHOCHOTO
CII0sI

Jluneiinas OeperoBasi cucTeMa Jjs BOJONOHWKECHHS
Ha TEPPUTOPUSIX MIPU MIPUTOKE CO CTOPOHBI BOAOEMA, JIJISt
3allHUThI TeppnTopm/I OT MNOATOIUICHHUA CO CTOpOHI:.I
BoJgOoEMaA HpPI OXNIJacMOM IIOABEME ypOBHH BOJbI B HEM

JByxpsigHasi cucTeMa (M3 JABYX JIMHEHHBIX CHCTEM)
Ui TPOTSDKEHHBIX  OOBEKTOB MPH  HErTyOOKOM
OTHOCHUTEIIFHO  TpeOyeMOoro  TOHIKECHHS  YPOBHS
MOJ3eMHBIX BOJ 3aJIETAHHM BOJAOYIIOpAa M OXHIAEMOM
JIByCTOPOHHEM IIPUTOKE K OOBEKTY




Cxema CHCTEMBI Vcnopus TIPUMCHCHUS
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HenosHokonbueBass cucreMa Al 3alUThl 0OBEKTOB
pa3nMyHOi KOH(QUrypauuu NpH OTCYTCTBHH IPUTOKA CO
CTOPOHBI YaCTH KOHTYpa 3alIUIIaeMOro 00beKTa

Cucremarnuyeckasi JpeHakHast cucreMa IS
MOCTOSTHHOW 3aIlUTHl OOBEKTOB, PACIIONOKEHHBIX Ha
3HAUUTCNGHOW IUIOIIAAW, TpPH HAIWYAA THTaHUSL
MIOJI3¢MHBIX BOJ BHYTPH 3aIlIHIACMOH IUTOIIAIH

I'pynnosas cHCTeMa (pacnonoxeHue
BOJIOTIOHM3UTEIbHBIX YCTPOWCTB HE TMPHUBI3aHO K
ONpENIeIEeHHOMY TeOMETPUYECKOMY  KOHTYpY) UL
BOJIOIIOHIDKEHUSI HA TEPPUTOPUM, TIE PACHOJIOKECHUE
BOJIOTIOHM3UTEIBHBIX YCTPOICTB onpenensercs
YCIOBHSAMU 3aCTPONKHU WIH 0COOCHHOCTSIMU
TUIPOT€0JIOTUYECKUX YCIOBUI

B mabn. 11:

1 - KoTNOBaH; 2 - HENOHKEHHBII YPOBEHD MOJ3EMHBIX BOJ; 3 - IUIACTOBBIN APEHAX HA OTKOCAX (JpeHa)KHas
npurpysKa); 4 - BomocOopHas KaHaBa; 5 - 3ammiiaeMoe CoopyKeHHe; 6 - IPUCTEHHBIA IPeHaX; / - TUIACTOBEIN
JpeHaXX B OCHOBaHMH COOpYXeHUs; 8 - TpyOUaras qpeHa; 9 - ocb BOAOIIOHU3NTEIBHBIX (IPEHaKHBIX) YCTPOUCTB;
10 - noHMKEHHBIN YPOBEHB MOM3eMHBIX BOJ; 11 - HacocHast ctannus; 12 - TOpU30HTAIM TOBEPXHOCTH 3EMJIH.

6.18. Ilpu BbeIOOpE CpeACTB, YCTPOMCTB, THUIIA BOJONOHU3UTEILHOW CHUCTEMBI CIEIyeT
YUUTBIBaTh NPUPOIHYIO 00CTaHOBKY, XapaKTep 3alUIaeMoro 00beKTa, IPOU3BOJICTBEHHBIE U
HKCIUTyaTal[MOHHBIE YCIOBUS, pa3Mepbl OCYIIAeMOM 30HBI, IPOJOJIKUTENBHOCTh TPEOyeMOro
BOJIONIOHMIKEHUS U IPYTUE€ MECTHBIE OCOOEHHOCTH.

[Tpexne Bcero criemayer HUCXOOUTh U3 3(PPEKTUBHOCTH MPOEKTHOTO PELICHHS B JIAHHBIX
NPUPOJIHBIX YcioBUAX. HeoOxonumMo yuyuThIBaTh UM WX H3MEHEHHs B Ipolecce padoT.
W3MeHeHHs TPOMCXOJAT BCIEACTBHE CTPOUTENBHBIX W BOJOMOHHM3UTEIBHBIX pPadoT.
W3MeHsI0TCS yCIIOBUS MUTAHUS U IBUYKEHUS MOA3EMHBIX BOJ: YXYAIIEHHUE Ha CTPOUTEIbHOMN
IUIOINAJKE YCIOBUI CTOKA OBEPXHOCTHBIX BOJ MPUBOJIUT K MOBBIIIEHHOW HHOMWIBTPALUU X
B TIpyHT. CTpPOHUTENHCTBO TMOA3EMHBIX COOPY)KEHHH BHOCHUT HW3MEHEHHUS B JIMHAMUKY
NoJ3eMHBIX BoA. KpoMe Toro, BOIOTOKHM U BOJOEMBI, 10 Hayajla CTPOUTEILCTBA CIIYKUBIINE
JpEHaXXeM ISl OA3EMHBIX BOJ, MPHU IIYOOKOM MOHMKEHHH WX YPOBHS CTAHOBATCS AJISI HUX
JIOTIOTHUTEIbHBIMUA UCTOYHUKAMU ITUTAHHUS.

B cooTBeTcTBUM € NMPUHHMAaeMbIM pEIIEHHWEM B IMPOEKTE TOJIKHBI MPEAyCMaTpUBATHCS
MEpBI MPOTUB HApYyIIEHUs NPUPOJHBIX CBOMCTB I'PYHTOB B OCHOBAHMM CYILIECTBYIOIIUX U
BHOBb BO3BOJUMBIX COOPY)XEHHH M MEphl, MPENSATCTBYIOUIME HAPYHIEHHIO YCTONYHMBOCTH
OTKOCOB U JIHa KOTJIOBAHOB.

7. CTPOUTEJIBHOE BOJOINOHU’KEHHUE



7.1. TIpOEKT CTPOUTENBHOTO BOJIOMOHIKEHHS JOJDKEH IMpeaycMaTpuBaTh 3(G(EKTUBHOE
NOHMKEHUE YPOBHS MNOJA3EMHBIX BOJ M OBITh B3aMMOYBSI3aH C MPUHATBIMH INPOEKTHBIMU
PELICHUSIMU 110 MPOU3BOJICTBY 3EMIISTHBIX M JPYTUX CTPOUTENBHBIX PadOT B 30HE JIEHCTBHA
BOJIOTIOHU3UTEIBHON CUCTEMBI.

Cucremy CTPOMTEIBHOTO BOJOIOHMKCHHUS, KaK IMPaBHIIO, CIEAYEeT HPUCIOCAOIMBATh K
HPUHATBIM METO/IaM U HOPSIKY POU3BOJCTBA paboT HyJeBoro nukia. [Ipu npoekrupoBanuu
OpraHu3allii CTPOUTEIILCTBA CIIEAYET YUUTHIBATh HEOOXOIUMOCTh CO3/IaHMsI OJIarompUsTHBIX
YCIIOBUH AJIs1 YCTPOMCTBA M SKCILTyaTalluy BOJOIIOHU3UTEIBHON CUCTEMBI.

[Tpy HEOOXOIMMOCTH BBHIOTHEHUS 3eMJISIHBIX U IPYTHX CTPOUTENIBHBIX pabOT B KOTIOBaHE
HacyXxo B IIPOEKTe JOJDKEH OBITh NpPEeAyCMOTpEH 3abjaroBpeMEHHbI BBOJ B JeiicTBHe
BOJIOTIOHM3UTEIBHBIX YCTPOWCTB, YCTAHOBOK M CPEACTB B IIENSAX 0OecreueHus: He00X0AMMOTo
OIEPEKAIOIIEr0 Pa3BUTUS BOJONOHMKEHHMsI IO OTHOILUEHHIO K 3E€MJISHBIM U JIPYT'UM
CTPOUTENBHBIM paboTam.

B nmpoekTax 3eMJISIHBIX paboOT AOJKHA NPeAycMaTpUBATLCS MOATOTOBKA B IIEPBYIO OYEpeib
O0epM ¥ IUIOIAAOK, C KOTOPBIX MPOM3BOIUTCS MOTPYXKEHHE HUTrIopuibTpoB, OypeHHe
CKBaXXMH, pa3MellEHHE HACOCHBIX YCTAaHOBOK, YCTPONCTBO 3yMII(hOB, BOJOOTBOIHBIX KaHABOK
u Jp.

BonononusutenpHble YCTAHOBKU M YCTPOMCTBA, BKJIKOYas CETh BOJOCTOKOB, 3yMI(oB U
BOJIOCOOPHHUKOB, HE JOJKHBI CO3/1aBaTh CTECHEHHBIX YCIOBHMH JUIsl paOOThl 3€MJIEPOMHOTO U
JPyroro CTpOUTEIBHOT0 000pyI0BAaHUsS U TPAHCIOPTA, HE MPENSATCTBOBATh CTPOUTENBCTBY U
AKCILTyaTal[Ml COCEHUX COOPYKEHUH.

[Ipy m1poOeKTUpOBaHMM CHE3AOB B KOTJIOBaH, TPAHCHOPTHBIX KOMMYHUKAIMH MU
pa3MEIIeHN:  CTPOMTENBHOTO  O0OpYIOBAaHWS  CIEAYEeT YYHTHIBATH HEOOXOIUMOCTh
obecnieueHus 3PPEKTUBHOTO PACIIOI0KEHUS BOJIOTIOHU3UTEIBHBIX YCTPOMCTB.

[TonnxeHue ypoBHS NOJI3EMHBIX BOJ Pa3BUBAETCS JAJIEKO 3a Mpeleibl TOro 00bEKTa, IS
KOTOpPOr0 OHO IPEIHA3HAYEHO. JTO JNOJDKHO YJIYYIIUTh YCIOBHUS CTPOMTEILCTBA COCEAHMX
MTOA3EMHBIX COOPYKEHHH.

OnHako B HEKOTOPBIX CIIy4asX TakKoe SBICHHE MOXKET U YXYIIIUTb YCJIOBHS
CTPOUTENIbCTBA, €CIIM, HampuMmep, OyAyT OCYIIEHBI TPYHTBI, KOTOpBIE IpPEIyCMaTpPUBAETCS
pa3pabaTbiBaTh MeTOAaMHu TruapoMexaHuzanuu. KoTinoBaH, pa3zpaOaTbiBaeMblil 1OIBOJHBIM
CIOCOOOM, MpPEACTaBISAIONINI €000 OTKPBITBIE BOJOEM, MOXET MOCITYKUTh MNPUYUHON
YBEJIMYEHUS MPUTOKA B COCEIHUE KOTIOBaHbI, pa3padaTbIBaeMble HACYXO.

B3aumoyBs3ka paboT Ha coceqHUX OOBEKTax HeoOXoauMa M NIpPU HPOEKTUPOBAHUU
BOJIOOTBOJIAIINX KOMMYHUKALUH, BOJOCHA0KEHUS U SHEPrOCHAOKEHHUS.

7.2. IIpu BBIOOpE CIIOCOOOB CTPOUTENLHOTO BOJOMOHMKEHUSI HEOOXOAMMO pa3pabaThIBaTh
U paccMaTpuBaTh pa3iuyHble BapuaHThl. COIOCTaBIIAA UX, CIEAYET YYUTHIBATH HE TOJBKO
COOCTBEHHBIE [IOKA3aTell BapUaHTOB BOJOMOHMKEHMS, HO M YCJIOBUS IPOU3BOJCTBA
B3aMMOCBSI3aHHBIX CTPOUTENIbHBIX paboT.

[{enecooOpa3HOCTh MPUMEHEHUS TE€X WM UHBIX CIIOCOOOB BOJIOTIOHMKEHHS 3aBUCUT TaKXkKe
U OT TEXHOJIOTUHU MTPOU3BOJICTBA CTPOUTENBHBIX padoT B KOTJIOBaHE W BONM3M Hero. Tak, mpu
TUIPOMEXaHUYECKOW pa3paloTKe TpyHTa MIMpPE HUCIHOJB3YEeTCS OTKPBITHIM BOJOOTIMB U3
KOTJIOBAaHa, YeM IPH CyXOH pa3paboTKe; MPU MEIKUX YCTyNax B KOTJIOBaHE, a TaKxke s
SAPYCHBIX BOJIOTIOHU3HUTEIBHBIX CHUCTEM I€]1ecOo00pa3HO NPHUMEHEHUE Mayo3ariyOJIeHHbIX
BOJIOTIOHU3UTEIBHBIX YCTPOUCTB M CPEACTB (MIIIOQUIBTPOB, HETIYOOKHUX OTKPBITHIX
CKB&)XWH, HH3KOHAMOPHBIX I[EHTPOOSKHBIX HACOCOB M T.N.); MPHU BBICOKUX YCTYyHax
pa3paboTKK KOTJIOBaHA 3a/a4d BOJONOHIKEHMS JIerde pelaloTcs IMpH HCHOJIb30BAHUU
IyOOKHMX CKBaYKUH M BICOKOHAIIOPHBIX HACOCOB.

[Tpu BBIGOpE CIOCOOOB HEOONBIINX M HEMPOJOJIKUTEIBHBIX BOJOMOHU3UTENBHBIX padoT
MpEIIOYTEeHUE OTIaeTCsi MOOUJIBHOCTH YCTaHOBOK, BO3MOKHOCTH OBICTPOTO BBOJAa UX B
JeiicTBUE M OBICTPOTO TOCTHKEHUS TpeOyeMoro 3dexTa, a mpu He0OXOIUMOCTH TTOHKEHHS
YPOBHSI TOJ3EMHBIX BOJ Ha JUTUTEIbHOE BpeMs Oosbinoe 3HaueHue mnpuodOperaet KII/]
BOJIOOTJIMBHBIX YCTaHOBOK. [IpM 3TOM, y4YHTbHIBasi OOBIYHO MOCTETIEHHBIH B TAKHX CIydasix



BBOJ B JlelicTBHME BOJONOHHU3UTEIBHBIX YCTPOWCTB, MPEICTABISACTCS BO3MOXHBIM
MpeaycMaTpuBaTh (€CIM 3TO BBITOJHO) W 0oJiee KamuTadbHBIE YCTPOWCTBa (HampuMmep,
rIyOOKHE CKBaXXHMHBI, JTy4eBbIe BOJI03a00PHI U JIp.).

[Tpu BbIOOpE CIOCOOOB CTPOMUTENBHOTO BOJONOHMKEHUS CIEAYeT YYMUTBHIBATH OIIBIT
MECTHBIX CTPOUTEIBHBIX OpPraHU3allMii, METOJbI 3AIIUTHI OT MOJ3EMHBIX BOJ, NMPHUHSITHIC Ha
JIpyrux 00BEKTaX JTAaHHOHN CTPOMIIIOIAIKY, BO3MOXHOCTb IPUBJICUEHUS
CHeIMATU3UPOBAHHON OpraHU3aINK, UMEIOIIEeCs] B HATMYMH 000pyI0BaHUE | JIP.

7.3. Bo3HuKamoIue Ha MPaKTUKE 3a7ayd CTPOMTEIBHOIO BOJOIOHM)KEHUS HE Bcerna
MOYKHO PEIINTh, MPUMEHSS OJWH M3 BBIIIEHICPEUYHCICHHBIX CcrocoO0oB. Bo MHOrMX ciy4asx
HEOO0X0UMO MpegycMaTpuBaTh KOMOMHHMPOBAaHHBIE BOJOIOHHU3UTEIbHBIE CUCTEMBI C
UCIIOJIB30BAHUEM MHOTJA OJHOBPEMEHHO, a MHOT/Ia Ha Pa3HbIX JTalax CTPOUTENIBCTBA JABYX
WIN HECKOJIBKUX CIIOCOOOB BOIOTIOHMKEHUS.

Ecnmu kornoBaH, pa3pabarbiBaeMblii 1OJ 3aIIMTONW BOJOIOHM3HUTENBHBIX CKBAKHH,
Ipope3aeT BOJOYNOPHbIE MPOCIOMKM MM 3ariIyOisercs 10 BOAOYNOpa, TO Uil MOJIHOTO
nepexBara MoJ3eMHBIX BOJI BHYTPH HETO JOJHKHO OBITH 3aIPOCKTHPOBAHO JIOTIOJHUTEIHFHOE
IPUMEHEHHE BOJIOOTIIMBA, IPEHAXa WK UTI0(UIBTPOB.

7.4. HapymieHusi IpupOJHBIX CBOWCTB M YCTOMUMBOCTU TpyHTOB (cM. 1. 6.12) Hambonee
BEPOSITHBl B CTPOUTENbHBIA MEpPHOA, TaK KaK BOJOINOHU3UTENIbHbIE PAaOOTHl BIMAIOT Ha
COCTOSIHWE TPYHTOB M HUX TIOBEJACHHE B KOTJIOBAaHE M B OKPYXAIOIIEM IPOCTPAHCTBE.
[ToHnxkeHue ypoBHS BOJIbl B TPYHTE NIPUBOJUT K YBEJIIMUECHUIO AABJIECHHS OT €r0 COOCTBEHHOTO
BECAa M K JIONOJIHUTEIBHBIM OCaJIKaM TEPPUTOPHM M BO3BEIACHHBIX Ha HEH COOpYyKeHHU. B
OOJIBIIMHCTBE CIIy4aeB 3TH JIOMOJHUTENIbHBIE OCAJKU JOCTATOYHO PABHOMEPHbI M HE
OKa3bIBAIOT CYIIECTBEHHOTO BIHSHHUSA Ha paboTy coopyxkeHuid. IIpm OTHOCHTENBHO
HEOOJIBIIMX TOHWKEHHUSX YPOBHS BOJABI OHM K TOMY ke HeBenuku. Ho mpu OGomibimx
NOHMKCHUSAX YPOBHA TOJA3EMHBIX BOJ JIONOJIHHUTENBHBIE OCAJAKH MOTYT OKa3aTbCs
3HAYUTEIbHBIMU U JOJDKHBI yUYUTHIBAThCS. [Ipy mpoekTHpoBaHUM INTyOOKOT0 BOIOTIOHM>KEHUS
HEOOXO/MMO COCTaBIISITh MPOTHO3BI BO3MOXKHBIX OCaJOK B pailOHE pPa3BUTHUS JETPECCHU
YPOBHSI [TOJI3EMHBIX BOJI.

MecTHOE YIJIOTHEHHE TPYHTa MOXET MPOUCXOIUTh B Tporecce OypeHHs CKBaXKHH
yIapHbIM cioco00oM. OHO MOXeET BBI3BATh JIOTMOJHUTENBHBIE OCAJIKU PSIOM PACIIONI0KEHHBIX
¢ynnamenToB. IlosTOMy He ciefyeT NPOEKTHPOBATH BOJOIOHHM3HUTEIBHBIE CKBAKUHBI B
HEMOCPECTBEHHON OJIM30CTH OT (PYyHAAMEHTOB.

BopononmxeHne MOXKeT SIBUTHCS MPUYMHON HE TOJNBKO YIUIOTHEHHsSI, HO U Pa3phIXJICHUS
IPYHTOB M HapylIeHUs HPOYHOCTHBIX CBsize B HUX. OCOOEHHO ONacHbIe HapyIIEHUS
NPUPOHBIX CBOMCTB IPYHTOB MPOMCXOIAT, €CIIH HE MPEIYyCMATPUBAIOTCS HAJJICKAIINE MEPBI
IPEJOCTOPOKHOCTH NMPU OTKPHITOM BOJOOTIMBE WJIM BO3MOKHA 3HAUMUTENbHAs (DUIbTpanus
4yepe3 OTKOCHI KOTJIOBaHa. DUIIBTPAlMOHHBIA MMOTOK CO3/1aeT JOTOJHUTENBHOE JaBJICHHE Ha
IPYHT, OCHabseT NPOYHOCTHBIE CBA3M B HEM, 4YTO MOXET BBI3BaTb BBIHOC YACTHIL
(cydbdosuto) rpynra. B cimydae dunabTpanuu mMoa3eMHBIX BOJ Y€pe3 OTKOCHI TPATUEHTHI
Haropa BOJM3M MX MOBEPXHOCTH HE JOJDKHBI IOCTUTATh 3HAUYEHUH, IPU KOTOPHIX BO3MOXKEH
BHIHOC TPYHTa B KOTJIOBaH. B CBSI3M C ITHM HeE CIIeAyeT AOMYCKAaTh PE3KUX IMOHMKCHUN
YPOBHSI BO/IbI B KOTJIOBaHE, a (GUIBTPAIIMOHHBIN MPUTOK JOJKEH ObITh paccpenoroueH. [1pu
OOHapyXeHHH COCpeAOTOUYEeHHON ¢unbTpauuu s OopeObl C cyddo3ueit cieayer
npeaycMaTpuBaTh GUIBTPYIOIIME TPU-TPY3KH; B KPYITHBIX KOTJIOBaHAX BO3MOXHO PBIXJICHHE
rpyHTa OyJbI03€pOM, YTO HaCTO JaeT MOJIOKUTEIbHBIE PE3yJbTaThl MO PacCPeOTOYCHHUIO
¢uibTpanuu U npekpaieHuo cypdoszun. B ocymeHHOM KOTIOBaHe BeCh (PHIBTPAIIMOHHBIN
NPUTOK JOJDKEH KalTHPOBATHCS KaHAaBaMU W TEPEOBBIMH TpaHIIESMH. J[JIs ATOro OHH
JIOJDKHBI OBITH 3ariyOJeHbl OTHOCUTEIBHO JHA KOTJIOBaHA, (UIbTpalus 4epe3 KOTOopoe He
JIOTTYCKaeTCsl.

[Tpu morpyxeHuu UrioQpUIBTPOB THAPABIMUYECKUM CIIOCOOOM 0€3 OOCHINKH IPYHT BOKPYT
HUX DPa3phIXJIAETCS, HEKOTOPOE JIONMOJIHUTEIBHOE Pa3phIXJIEHUE TPyHTA HMPOUCXOIUT U IPH
u3BIeueHUH UrnoguiabTpoB. [10100HBIE Pa3pBIXJIEHUS YACTO HE OKA3bIBAIOT CYLIECTBEHHOTO



BIIUSTHUS HA YCTOWYMBOCTH OTKOJIOB M HA OCHOBAHMSI COOPYKEHUH, HO BCET/1a UX HEOOXOAUMO
YUUTHIBaTh U B KAKIOM OTIEIHHOM CIIy4ae ONpeNeNsTh, JOMYCTHUMbI 11 oHU. Kak mpaBuio,
CIeyeT TMpeaycMaTpuBaTh WIIOGUIBTPEI C OOCBIIKOH. OITO CBOAUT K MHUHHUMYMY
pa3pbIxJIeHUE TPYHTAa BOKPYI CKB@XHMHBI M  MOBBIACT 3(PPeKTUBHOCTH PadOTHI
UrI0(UIBTPOB.

Pa3peixieHre rpyHTa BOKPYT BOJOIIOHU3UTENBHBIX CKBAXHH BO3MOXHO MPHU UX OypeHHH
(u3-3a BBIBAJIOB, 00pa30BaHus MPOOOK U T.M.) M OTKAa4YKe (M3-3a BRIHOCA MEJKUX YaCTHI] PU
II0X0M paboTe GHUIBTPOB), @ TAKIKE MPH JTUKBUIAIINN CKBAXKHHBI.

[TpenoTBpaTuTh MOJOOHBIE SBICHUS MOXKHO TOJIKO IIyTEM OCOOOW THIATEIBHOCTH paboT
npu OypeHUM CKBaXHH U OOOPYAOBaHMU HUX (PUIBTpaMH; B MaJOYCTOWYUBBIX TPYHTaX
CleyeT MpelycMaTpUBaTh TOJUIMBKY BOABI B CKBAXKUHBL. DHIBTPHI BOJIOTOHU3UTEIBHBIX
CKBKUH JIOJDKHBI CTPOTO COOTBETCTBOBATH I'PAaHYJIOMETPUUYECKOMY COCTaBY, OKPYXKalOUIeMy
CKBQ)KUHBI TPYHTA.

7.5. B mpoekTax CHCTEM CTPOUTEIBHOIO BOJOMOHIKEHHUS 3a HUCKIIOYCHHEM CHCTEM,
paccUMTaHHBIX Ha KpPaTKOBPEMCHHBIH TMepHoj palOTHI, JODKEH MPeayCcMaTpUBaTHCS
MO3TaIHBI BBOJ B JACWCTBHE BOJAOMOHM3UTENBHBIX yCTpOWCTB. Ilpu 3TOM nomyckaercs Ha
KQKIOM IIOCJIEAYIOIIEM STarle BHECEHHME IMPOEKTHOM OpraHu3alueil (1o corjiacoBaHUIO C
3aKa34YMKOM M CTPOMUTENBHOM OpraHu3anuell) U3MEHEHWH M JOMOJHEHHH B MPOEKT IO
JAaHHBIM, TIOJTyYECHHBIM TIOCIIC BBITOJIHCHHUS MTPEIBIYIINX 3TAIOB.

B cnoxHBIX ycOBUSX, KOT/IAa 110 MaTepuanaM U3bICKAaHUHM HE MPEACTaBISAETCS BO3MOKHBIM
IPOU3BECTH  JIOCTATOYHO OOOCHOBAaHHBIE pacyeTbl WJIM  OKOHYATEJIbHO  BbIOpaTh
BOJIOMIOHU3UTENIHYI0 CHCTEMY M THIIBI BOJIOTIOHU3UTEIBHBIX YCTPONCTB, CcIEAyeT B
coorBercTBuM ¢ mm. 1.31, 2.4, 2.5 npenycMaTpuBaTh Ha OTPAHWUYCHHOM YYaCTKE OIBITHO-
MIPOU3BOJICTBEHHOE BOJOTIOHUKEHHE, PE3YIbTAThl BHIIIOJIHEHUS KOTOPOTO UCHOIB3YIOTCS MPU
COCTaBJICHUH MTPOEKTA HA BECh OOBEKT.

7.6. Ilpu mpOEKTUPOBAHUU CTPOUTEIHHOTO BOJOMOHWKEHHS CIEAyeT MpeayCMaTpHUBaTh
UCIIOJIb30BaHUE B TEPUOJI CTPOUTEIHCTBA HAPSTYy C BPEMEHHBIMU YCTPOWCTBAMH TaKke U
YCTPOMCTBA, MPOECKTUPYEMBIE JIJISl APEHAKHBIX CHCTEM JKCIUTYaTallHOHHOTO mepuoja (CM. II.
18.5 CHull 2.02.01-83). [1pu 5TOM B IPOEKTE JTOJKHBI OBITH IPEIYCMOTPEHBI MEPOTIPHUSTHS,
UCKITIOYAIOIINE CHUKEHHE KaueCTBa IPEHAKHBIX CUCTEM, CJAaBAEMBIX B DKCILTyaTaIlHIo.

7.7. CTpoutenbHOE BOJOIIOHMKEHUE C MIOMOIIBIO0 BOJOOTINBA U3 KOTIIOBAHOB U TpPaHIIEH
BO BpPEMs UX OTPBIBKU U MPOU3BOJICTBA CTPOUTENBHBIX pabOT JOMYyCKaeTCs MpelycMaTpuBaTh
B Pa3HOOOpa3HBIX TPYHTOBBIX YCIOBUAX U Ha PA3IU4HOMN TIIyOMHE, €CIH MPU 3TOM CO3aHbI
HEOOXOJUMBIC YCIOBUS JJisi CTPOUTENHCTBA, MPEJOTBPAIICHO HapYIIeHHEe OCHOBAaHUMN
COOPYKEHHI 1 00ecrieyeHa yCTOMYMBOCTh OTKOCOB U JHA BBIPAOOTOK.

BomooTnuB u3 KOTIIOBaHOB U TpaHIiie (4epT. 84) HOCUT IIEHTPAIM30BAHHBIN XapakTep,
MO3BOJIIET MCMOJIb30BaTh HACOCHBIE YCTAHOBKM C BBICOKMM KOX(P(ULIMEHTOM IOJE€3HOTO
NEHCTBUS U MO3BOJISET CBECTH K MUHUMYMY 00BEM OTKAaYUBAEMBIX BOJ. DTOT CIIOCOO TpedyeT
HEKOTOpPOro yBeNWYeHHs] o0beMa KOTJIOBAaHA 3a CYeT KaHaBOK M 3yMmm¢oB, 4To Hauboiee
OIYyTUMO TIpHU pa3paboTke MaibIX KOTIOBaHOB. B 00mieM Takoil cmoco0® CTPOUTENHHOTO
BOJIOTTOHFDKEHUS JOCTATOYHO YKOHOMHYEH.
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Yeprt. 84. Cxema BO0OTIMBA U3 KOTJIOBAaHA

1 - BomocOopHast kKaHaBka; 2 - 3ymIid); 3 - JENPECCUOHHAS TIOBEPXHOCTb; 4 - IpeHAXKHAsI IPUIPY3Ka Ha OTKOCE; 5
- HaCOCHasl yCTaHOBKa

IIppuMeHeHre BOJOOTIMBA W3 KOTJIOBAHOB M TpPAHIIEH HE HMEET OrpaHWYCHUH B
3aBHCUMOCTH OT XapakTepa TIpPYHTOB U HMX (UIBTpallMOHHBIX CBOMCTB. OnHako B
MaJIOyCTOMYMBBIX TPYHTaX HEOOXOJMMBI JIOMOJHUTENIbHBIE MEphI 110 COXPAHEHUIO CBOMCTB
IPYHTOB B OTKOCaX W B OCHOBAHUU COOPYXEHMH U MO obecredeHuto 3>PQPpeKTUBHOCTU
3eMJISHBIX W CTPOUTENbHBIX paboT, uyTo TpeOyeT 3HAYMTENbHBIX 3aTpar. OmnacHOCThb
OCJIOXKHEHHUH BO3pAcTaeT ¢ INyOMHON KOTJIOBaHA M YBEJTMUYEHUEM MTPUTOKA MOA3EMHBIX BOJI.

Opranu3zaiys BOJOOT/IMBA U3 KOTJIOBaHa 00Jierdaercs Mpu pa3padoTKe rPyHTOB METOAAMHU
THJIPOMEXaHU3AIMH, TaK KaK OTKayka MOJ3EMHBIX BOJ OOBIYHO COBMEILAETCS C yJIAJIEHUEM U3
KOTJIOBaHA IyJIbIbI, @ B 3a00€ JOIMYCKAaeTCsl pa3pbIXJIEHHE TIPYHTOB (UIbTPALUOHHBIM
IIOTOKOM.

7.8. I1pu mpoeKTUPOBAHUN BOJIOOTIIMBA U3 TITYOOKHX KOTIOBAaHOB HEOOXOAMMO COOIIOAATH
OTIpe/IeIeHHBI TOPSIOK MPOU3BOJCTBA 3eMIISIHBIX paboT. B uactHOCTH, mpu pa3paboTke
KPYIHBIX ¥ TJIYOOKHUX KOTJIOBAaHOB C NMPUMEHEHHEM BOJOOTIMBA CJeNyeT MpelycMaTpuBaTh
YCTPOMCTBO TMEPENOBBIX TpPaHIIEH, MMEIOUMX TIIyOMHY HECKOJbKO OONBIIyI0, YeM
COOTBETCTBYIOIIMN yCTYH KOTJIOBaHa.

Pa3zpaboTky Hacyxo TiyOOKMX KOTJIOBAaHOB I€JIeCOOOpa3sHO IMPOEKTUPOBATh sSpycamH,
HauMHAas KaXabli Spyc C MPOXOJKU MHOHEPHOHU (pa3pe3Hoil) TpaHIIeu TITyOMHON, HECKOJIBKO
IIPEBBILIAIOIIEH BBICOTY spyca.

Hanpasnenue ykioHa TpaHILIEH CiIeIyeT NMPUHUMATh MPOTHUBOMOJIOXKHBIM HAINPaBICHUIO
JBIDKEHUS dKckaBaropa. llpum sToM B Havane TpaHiien (BOJNM3M Cbhe3la) JOMKEH ObITh
3aMpOEKTUPOBAH BOJOMPUEMHBIA 3ymrd mais cbopa dunasTpyromel Bomabl. Hacocel st
OTKAYKW BOJbl MOXXHO pACIOJIOKUTh Ha JHE TpaHIIed BONIM3M 3ymmda WM Ha BepxHeH
OpoBke Tpanmeu. Ilocnennee pexomeHayercs Npu OOJBIIMX NpUTOKaxX. Beicota sipyca
perinaMeHTHpyeTcsi (PakTU4YecKOH BBICOTOM BCAChHIBAaHHMsSI HACOCOB W ISl CTPOUTEIbHBIX
KOTJIOBAaHOB MOJKET OBITh paBHOU 3 - 4 M.

Ha ypoBHe nHa TpaHIien B MecTe pacroyioskeHus 3yMiiha JoKHA ObITh 3alPOEKTUPOBAaHA
HACOCHasl CTaHLUs, yCTpauBaeMmas II0 OKOHYAaHUM pPa3pabOTKU IHOHEPHOM TpaHIlen u



JEHCTBYIOMIAs B TEUCHUE BCETO MIEpro/Iia pa3padoTKu spyca.

[Tpu Oonpmioi momEaAX KOTJIOBaHAa B Ipejaeiax OJIHOT0 sfpyca MOTYT YCTpauBaThbCs
JOTIOTHUTEIbHBIE HACOCHBIE CTAaHIMU. [0 OKOHYaHWM BBIEMKH 3€MIIM M3 KOTJIOBaHA II0
KOHTYpPY JIHa YCTPauBatOTCsl BOJOCOOPHBIE TPAHILECH.

AHAJOTUYHO OCYHIECTBIISICTCS OTKPBITHIH BOJOOTJIMB HA TMOCIEIYIOMMX spycax
pa3paboTKu KOTJIOBaHAa.

B Oompmmx Mo IUIOmIagu KOTIOBaHAX, Te OOpTa 3alpOSKTUPOBAHBI C BBICOKUMH
yCcTynamu, KX/ bl yCTYI pa30duBaeTcs Ha SIPYyChl, KaK YKa3aHO BBIILIE.

7.9. BonooT/IIMB HEMOCPEJACTBEHHO W3 MEPEIOBBIX TpAHIICH WIM W3 KOTJIOBAaHOB, HE
UMEIOLINX CHEIHAIBHBIX 3yMII(OB, MOKET ObITh JOMYIIEH, KOTJla He TpeOyeTcs UX IMOJHOTO
OCYIICHHS, Hampumep, TPHU TMOABOJHONW pa3paboTKe TPYHTOB Tpeldepamu  UIu
3eMcHapsigamu. [Ipy HEOOXOOUMOCTH TMOJHOTO OCYIICHHUS KOTJIOBaHa JOJDKHBI ObITh
320771arOBPEMEHHO TIOJITOTOBJICHBI 3yMII(bl U 00ECTIeUeH OeCTIPEnsITCTBEHHBI OTBOJ BOABI K
HUM.

KoTioBaHbl B 0OBOJHEHHBIX IIIMHHUCTHIX TPYHTAX pEeKOMEHAyeTcs pa3padarsiBath Ha 20 -
40 cM HUXE IPOEKTHBIX OTMETOK W BBIMOJIHATH MO JIHY BTPAaMOOBKY II€OHS WM TpaBUs U
CIUTONTHYIO TIOJICHINKY W3 3TUX MaTEPHAJIOB.

[Tpu moaBoaHOM pa3pabOTKe TPYHTOB BMECTE C HUMHU YHANISETCs U3 KOTJIOBaHA TO WIH
uHOE (B 3aBHCHMOCTH OT INPUMEHSEMBIX CPEICTB) KOJUYECTBO BOJBI; TO MPUBOJUT K
COOTBETCTBYIOIIEMY IMPUTOKY B KOTJIOBAH MOJ3EMHBIX BOJ U HEKOTOPOMY CHUKEHHMIO HUX
ypoBHS. B riy0OKMX KOTJIOBaHAaxX Ui OOCCIICUEHUS BO3MOXKHOCTH pPa3pa0dOTKH TPYyHTa
3epKajo BOJbl B HUX MPUXOAUTCS TMOHUXKATh C MOMOIIBIO JOMOJHUTEIBHOTO BOAOOTIMBA.
HeobxomuMoCcTh B 3TOM BO3HUKAeT W MPU OCYIICHUH KOTIOBaHA IS JAIbHEHIIHX
CTpPOUTENbHBIX paboT. Takas oOTKayka JIOJDKHA COOTBETCTBOBATH TEMIIAM Pa3BUTHS
BOJIOTIOHIKEHHS B OKPY’KAIOIIEeM KOTJIOBaH TpyHTOBOM Maccuse (cMm. 1. 3.14 CHull 2.06.14-
85). IIpu He0OXOIUMOCTH YCKOPEHHUs TPOIIEcca OCYIIEHUST KOTIOBaHa (MOHMKEHHE 3epKaja
BOJBl B HEM) BO H30€KaHWE HAPYIICHHUS YCTOMYMBOCTH €r0 OTKOCOB M JHA CIIEAyeT
npelycMaTpuBaTh OJHOBPEMEHHO C OTKAYKOW M3 KOTJIOBaHAa BOJOMOHM)XEHHE C MOMOIIBIO
UTIIOUIBTPOB, BAKYYMHBIX HJIM OTKPBITBHIX BOJOIMIOHU3UTEIHHBIX CKBAKHH.

7.10. BogocOGopHukH, BOAOCOOpPHBIE M BOJOCTOYHBIE KaHAaBKH, KaK MpPaBUJIO, CIEAYeT
pacrioiaraTh 3a TIpeAeliaMd OCHOBAaHMS COOpYXKEHHUs. B ycloBusX, KOrja HEU30ekKHO
pacrosoXeHrue BOAOCOOPHHUKOB M KaHABOK B MpefeNiaXx OCHOBAaHUSA, OHU JIOJDKHBI OBITh
HAJCKHO YKperuieHbl. DWIBTPYIONME CTEHKH W JIHO BOJOCOOPHUKOB JIOJKHBI OBITH
3aIUIICHBI OT Pa3MbIBA.

7.11. B mpoekTax HAaCOCHBIX CTaHIIUH JIJIsi BOJOOTIMBA U3 KOTJIOBAHOB M TPAHILIEH CIEAyeT
npexycMaTpuBaTh pe3epBHbIe Hacockl B pasmepe 100 % mpu omHoM paboraroiieM Hacoce U
50 % npu paboTaromux Hacocax Oojee OHOTO.

7.12. Jlng BOAOOTIMBA M3 KOTJIIOBAHOB M TPaHIICH CIeAyeT MpeaycMaTphBaTh CEPUIHHO
BBIITYCKAaeMbIe IICHTPOOEKHBIC HACOCHI IS BOJBI, IPH HEOOXOJAUMOCTH - JIJISl 3arpsi3HEHHOU
BOJIBI, MJTU TIOTPY>KHBIE 3JIEKTPOHACOCHI IJIs 3arps3sHeHHON Boabl Turia [HOM.

Texandeckue nqanasie HacocoB Tuna [’ HOM npusenens! B Tadm. 12.

7.13. B mpoekTax CTPOUTENHHOTO BOJOMOHUKEHHSI MOKHO MpPEeIyCMaTpUBATh IPEHAKHU
(cm. pasa. 11) OectpyOuarpie B BHAE OTKPBITBIX MJIM 3alMOJHEHHBIX (UIBTPYIOIIAM
MaTepuajioM KaHaB U TpaHIIed U TpyOuaTele ¢ QUIBTpYIOLIEH OOCHIKON, KOTOpBIE MPHU
HEOOXOIMMOCTH CIIeyeT pa3MellaTh BHE KOTJIOBaHA UM BHYTPU HETO.

B cucremax CTpOMTENHHOTO BOJOMOHM)XEHHUS MOTYT OBITh HCIIONH30BaHBI ILIACTOBBIC
JIpeHa)X Ha OTKOCAaXx M MO JHY KOTJIOBaHOB. lcmosb3oBaHWe B TEPHOJ CTPOUTEIHCTBA
raJlepeHbIX JApeHakel IerecooOpa3Ho JIUIIL B CIydasX, KOTJa OHU MPEeIyCMOTPEHBI IS
MOCTOSTHHOM JKCIUTyaTalliy U BO3MOYKHO MX 3a0JIarOBPEMEHHOE BBITTOJTHECHHE.

7.14. TlpocredmuM BHAOM JpPEHAXEH SBIAIOTCA KAaHABKUM U IE€PENOBBIE TPAHILEH B
KOTJIOBaHAaX, yCTpauBaeMble IIPU OTKPHITOM BOJOOTJIMBE C 0OTOOPOM BOJbI U3 3yMI(OB.

B HEKOTOpBIX chnyyasx ApEHaKHBIE TPAHIICH Pa3MEIIAIOTCS BHE KOTJIOBAHOB, B KOTOPHIX
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MIPOU3BOJIATCS OCHOBHBIE CTPOUTEIbHBIC PAa0OTHI, 00pa3ys BHEIIHWUN NPEHAKHBIM KOHTYP.
[IpuMeHeHre 3TOro MeToja Ieeco00pa3HO MPU OCYHICHUH 3HAYUTENbHBIX IJIOLIajJeH, Ha
KOTOPBIX TIOJI36MHBIC PaOOTBI BEYTCS JJIUTEITHHOE BPEMS.

B ManoycToiumBBIX TpyHTaX HUXKHSS 3aTOILICHHAS YacTh KaHAB U TPaHIIEH MOXKET ObITh
3aroJyiHeHa (PUIBTPYIOUIMM MaTepuaioM (KamHeM, IieOHeM, rpaBuem). [Ipu HeoOXoauMocTH
UCIIONIb30BAaHUS IUIOIIAJM, 3aHATONM KaHaBaMHM WJIM TpaHIIESMH, OHHM IIOCNe YKIAJKU
GUIBTPYIOIIEro MaTepuaia MOTyT OBITh 3aChIIaHBl TPYHTOM C IOCTETICHHBIM IMEPEX0J0M B
MaTepuase 3achblIKh OT KPYMHBIX (pakuuil K MeIkuM (T.e. C YCTPOMCTBOM OOpaTHOIO
bunbTpa) IS MPeAOXpaHeHUs OT 3aCOPEHUS €r0 BOIOTIPOBOISIIECH YacTH.

bonee HagexxHbl TpyOuaTble [ApEHaXH, COCTOANIME W3 TPyOdaThIX BOJOBOJOB C
bunbpTpyromeld (WHOTA W3 HECKOJBKHX CJIOEB) TECUYAHO-TPABUMHON OOCBIIKOW WIH C
UCIIOJIb30BaHUEM JApPYrux GUIBTPYIOIUX MarepuanoB. Hamuuue TpyObl oOneryaer OTBOJ
BOobl. C MOMOIIBIO CMOTPOBBIX KOJIOJAIIEB TPyOa CTAHOBUTCS JOCTYITHOW IS KOHTPOJS U
YUCTKHU. B M3BeCTHOI Mepe BO3MOKHA U MPOMBbIBKa PrIbTpoB. B pe3ynbraTe obecneunBaercs
JUTHTEIILHBIA CPOK CITYKOBI TPyOUaThIX IPEHAXKEH M X BhICOKAS 3 (HEKTHBHOCTD.

B nmpoekTax cTpOUTENBHOTO BOJAONOHIKEHUS MIPU UTUTETLHOM BEIEHUU PabOT TpyOuaThIit
JIpeHaX IeJeco00pa3Ho NpeAycMaTpHBaTh Ha OTKOCAX KOTJIOBAaHA HAJ BOJOYIIOPHBIMH
npocioiikamu. Korma oTkoc mpopes3aroT mepecianBaroiiiecss BOJOHOCHBIE U BOJOYIIOPHBIE
MPOCIIOWKH, TPYOUaThIid APEHAXK CIEAYET COUETATh C IIACTOBBIM JIPEHAXKEM Ha OTKOCAX.

7.15. TInacToBbIi JApeHax cienyeT IMpeaycMaTpUBaTh TAKKE€ B OCHOBAHUSX COOPYKEHHI
pH OXKUAaeMON (QUIBTpAllMU MOA3EMHBIX BHJ Yepe3 JHO KoTioBaHa. [Ipu ykiaake Takoro
npeHaxa (depT. 85) nomkeH ObITh 0OecreueH CTOK U3 Hero BOJBI K KaHaBKaM U 3ymiidam, u3
KOTOPBIX BEACTCS BOAOOTIUB B NIEPHOJ] BO3BEACHUS COOPYKEHUI B TBEPACHUS OSTOHA.

TaOnuma 12
TTapaverpe! Mapka Hacoca
I'HOM 10-10 |THOM 16-15 |[THOM 25-20 THOM 40-18T|I’'HOM 53-10T |[THOM 100-25
TMonaua, M/u 10 16 25 40 53 100
Hamop, m 10 15 20 18 10 25
MormHOCTE 1,1 1,7 4 55 4 15
JJIEKTPOIBUTATENS,
kBT
TabGapuTel, MM 278%210x450| 500x240% |260x327x600| 327x260x600 | 295%260x600 | 530x385x820
Macca, kr 21 31 58 76 58 180
Jonyctumelii 6 5 8 6 8 5
pasMep  TBEPIBIX
BKJIFOUCHUM B
BOJIE, MM
Honyctumoe 10 10 - - - 10
coJiepKaHne B
BOJIE
MEXaHUYECKHUX
npumeceit, %
Jomycrumast 35 35 35 60 45 35
TeMIeparypa
Bobl, °C

* JlnameTp Hacoca.

Yepr. 85. [l1acToBblii ApeHax, NpUMeHsieMblii PU BO3BeIeHUH 3arIy0JIeHHOTO




COOPYIKEHHSI

1 - BogooTBOHAS KaHABKa; 2 - cioi me6Hs Tommuuoii 150 mMm; 3 - cimoii necka tommunoi 100 mm; 4 -
Kene300eToHHas nTa pyHaaMeHTa; 5 - Ba cios pyoepounaa; 6 - IpeHa)kHas IPUTPy3Ka Ha OTKOCE KOTJIOBAaHA

7.16. Ilpu BHemHUX TPyOUATHIX APEHAKAX MPUXOJUTCS OTKAYMBATH OOJBIIMA MPUTOK
NOJ3EMHBIX BOJ, YeM IPU HCIOJIH30BAHUM BHYTPHUKOTIOBAHHBIX JPEHAXEW U BOJOOTIIHMBE
HENOCPEACTBEHHO M3 KOTJIOBaHA. BHelmIHWEe JApeHaku HE 3aTpyIHSIOT MPOU3BOICTBO
3eMJISIHBIX M JIPYTUX CTPOUTENBHBIX PabOT B KOTJIOBaHE, OJHAKO HUX YCTPOMCTBO TpedyeT
3HAYUTENbHbIX 3aTpaT. [loaToMy BHelIHUE TpyOuaThle APEHAXXH TaK K€, Kak U rajepeiHsle,
1enecoo0pa3Ho MpeaycMaTpuBaTh JUIsl CTPOUTEIBHOTO BOJOIMOHMKEHUS B OCHOBHOM B
CIIy4asiX, KOTJJa OHU MOTYT OBITh MCIIOJIL30BAHBI U IS MOCTOSHHOM KCILTyaTal[iH.

JUist CTpPOUTENBHOTO BOJOIIOHIKEHHUS MOKHO IPETyCMaTpUBaTh JIMHEHHbIE U KOHTYPHBIC
(KOJIBIIEBBIC) TPAHIICHHBIC U TPYOUATHIC TPCHAKH.

Ipumep 22. KoMmIiekC MOA3EMHBIX COOPYKEHHUH, BKIIOYAIOIIANA KOpPIyca MOKPOM
MarHMTHOM cemapanuu, MyJIbIO-HACOCHON M BaKyyM-HACOCHOW, MMEET IUIONIa/lb PasMepoM
280x170 M, 3armybmnsercs Ha 6,8 - 18,4 M oT TOBEpXHOCTH M JOJHKCH OBITH BO3BEACH 3a 2,5
roja.

[Tnomaaka CTpOUTENBCTBA CIIOKEHA TPYHTAMU: CIOEM HACBHIITHOTO TPYHTA TONIIMHOMN 1 - 2
M, MOJ KOTOPBIM 3aJieTaeT HACBIIICHHAs BOJOW TOJIIA MEPECIauBaIOLIUXCS TIUHUCTBIX U
TOHKHX II€CUYaHBIX NPOCIOWKOB - 4 - 6 M, moACTHJAmascs Ha TiayomHe 6 - 7 M OT
MOBEPXHOCTHU 3€MJIM BOJIOYIOPHBIMH INIMHAMU. Y POBEHB MOJI3EMHBIX BOJ - HA TTIyOuHE 2 M OT
MOBEPXHOCTHU 3EMJIH.

TpeGyercss BbIOpaTh CHCTEMY CTPOHUTEIHLHOTO BOJOIOHUKEHHSI, IMO3BOJISIFOIIYI0 BECTH
HACyX0 pa3pabOTKy KOTJIOBaHA SKCKaBaTOPAaMH C MOTPY3KOH HAa aBTOMOOWIIBHBIN TPAHCIOPT.
B 3Tux ycnoBusix HEOOXOAMMO MPEAOTBPATUTh (DUIBTPALIMIO Yepe3 OTKOCHI KOTJIOBaHA B
BEPXHEH TOJIIIE TIepECTIaNBAIOIINXCS TIMHUCTHIX U MTECUYAaHBIX TPYHTOB.

Pemnte 3Ty 3agady MOXHO C TMOMOIIbIO BaKyyMHBIX HIVIOQHIBTPOBBIX YCTaHOBOK.
OpHaKko WX JKCIUTyaTalusl Ha MPOTsHKeHUU 2,5 jer morpedoBaiia Obl 3HAUMTENFHBIX 3aTparT.
[TosTOMy mpuHHMMaeTCsl pelieHue, odecreyrnBarolee MONHbIM mepexBaT (UIBTPALUOHHOTO
MIOTOKA 4Yepe3 OTKOCHI C TOMOIIbI0 TOPU3OHTAIBHOTO TPYOUaTOro ApEHaka HAa KOHTAKTE
BOJIOHOCHBIX TPYHTOB C MOACTHIJIAIOLIMMHU TIMHAMH B COYETAHUU C MJIACTOBBIM JPEHaKEM Ha
OTKOCax KOTJIOBaHa.

Hpenax (uept. 86,4, 6) HOMKEH OBITH MPEAYCMOTPEH 1O BCEMY MEPUMETPY KOTIOBaHA.
Jns oTBOAAa IpEHaXHBIX BOJ MPEIyCMaTPUBAaeM JIB€ aBTOMAaTH3MPOBAaHHBIE HACOCHBIE
cranuuu (uept. 87), Kakaas M3 KOTOPHIX YKOMIUIEKTOBaHA [BYMsI HAacoCaMH. 3aluBKa
HACOCOB TMPEyCMATPUBAETCS MO0 HATIOPHOMY TPYOOTIPOBOY M3 3AIMBOYHOTO OaKa.
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Yepr. 86. OcynieHue KOTJI0BaHA C MPUMEHEHHEM TPY0UATOro ApeHAaka

a - TUIaH TpyO4aToro ApeHaxa; O - KOHCTPYKIHUS TpyOdaToro ApeHaxa; 1 - npeHaXHbIe HACOCHBIE CTAHINN; 2 -
CMOTpPOBBIE KOJIOMIIBI; 3 - Tpacca TpyOUaToro ApeHaxa; 4 - pyda mox cbe3qoM; 5 - mpeHakHas Tpyoa; 6 -
rpaBuii (e6eHp); 7 - MECTHBIN MeCYaHbli TPYHT; 8 - Mecok
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‘lepT. 87. ABTOMaTH3HpOBaHHaﬂ APEHAKHAsI HACOCHAHA CTAHLMA

1 - mpueMHBIH KJ1anaH ¢ CeTKOM; 2 - HACOCHBIN arperar; 3 - HalopHbIH TPyOOnpoBO/I; 4 - 3aIMBOYHBIH 0ak; 5 -
METaTMYECKUI BO3yX0BOI; 6 - KPBIIIKA JIFOKa; 7 - JIEPEBSHHBII BO3yX0BO/I; 8 - MOABOISILINIA KOJUIEKTOD; 9 -
BcachIBaroluii Tpyoomnposox; 10 - narunku ypoBHel

Oco0oe 3HaUeHHE UMEET OPAIOK padoT MO YCTPOUCTBY ApeHa)ka. BHavane MomxKHBI OBITH
COOPYKEHBI HACOCHBIC CTAHIIMH, KOTOPBIC Pa3MEIIA0TCS HAa y4acTKaX MOHMKEHUS KPOBIH
BOJIOYTIOPHBIX TJIHH.

CoopyxaTh HACOCHBIE CTAHIIMH IIeJIecO00pa3HO CcrmocoboM omyckHoro koimoxama. Ilocie
OITYCKaHUs KOJOIA U BBIMOJTHEHUS] OCHOBHBIX BHYTPEHHUX PalOT cielyeT HadaTh OTPHIBKY
TPAHIICH IJId ApC€HAaKa C MMOJIOTMM HApPYXHBIM OTKOCOM, KOTOpBIfI 6yz[eT CymI€CTBOBAaTh BECh
Mepuoj, MPOU3BOACTBA pPabOT B KOTJIOBaHE, W 0Oojee KPYThIM BPEMEHHBIM OTKOCOM CO
CTOPOHBI KOTJIOBaHAa. Pa3paboTKy TpaHIleW i ApeHaka cIeAyeT BECTH ¢ 00eMX CTOPOH
HACOCHBIX B HAIIPABJICHWH OT HHUX K BOJOpa3jeiiaM, o0ecreunBas TAKHM 00pa3oM CTOK BOJIBI
U3 TPaHIIEH B 3yMI( HACOCHOW CTAHIIMH, KOTOpasi OyaeT CIYKUTh JUIS OTKAYKHU MOA3EMHBIX
BOJI C CaMOro Hayajlla W JI0 KOHIIA CTPOHMTEIHCTBA IOA3EMHOTO KOMIUIEKCA. YKIAIKy
TpyO4aToro ApeHaka CIeAyeT BECTH B OOpPaTHOM MOpSIKe, T.e. OT BEPXHUX OTMETOK K
HHWKHUM, YTOOBI UCKJIFOYUTE CTOK l"pS[?;HOﬁ BOJBI ITO JPCHAXKY.

OO0beM BBIEMKH TpPAHIIEH TMOJHOCTHIO BXOJIUT B O0BEM KOTJIIOBaHA, KOTOPHIH B
JATBHEHINEM pa3padaThiBaeTCs 10 Mepe TOTOBHOCTH JIpEHAXKA, 3aT€M BBITIOJNHSIOTCS IPYTHe
CTpOUTENbHBIE pabOThI B KOTIOBAHE.

JlpeHa)k KOTJIOBaHA MOXXHO OCYHIECTBISATh B TEPUOJ JKCIUTyaTAllMA CTPOSIIETOCS
COOPY KEHHS.

7.17. VrnopunbTpel, MPEACTABIAIONINE COOOH YacTO paCIONIOKEHHBIE CKBAKHHBI C
pr6‘-IaTBIMI/I BOAOIIPUEMHUKAMU MAJIOTO JUAaMETpa, COCAUMHCHHBIC O6H_II/IM BCaChIBarOIIIUM
KOJUICKTOPOM C IEHTpPaJIbHOW (i1 Tpynmbl HUTI0GUIBTPOB) HACOCHOM CTaHITUEH,



OTKAYMBAOIIEH MOCTYMAONIYI0 B HUX BOJY, WM UMEIOIINE WHAUBUIYAIbHBIE KEKTOPHBIC
BOJIOTIOJBEMHUKH W TEHTPAIbHYIO BBICOKOHAMOPHYIO HACOCHYIO CTaHIHIO JIs TIOJa4vd
paboueii BOABI K 9KEKTOpaM, SBISIOTCS BAXHEHIIMM CpPEICTBOM CTPOUTEIHHOTO
BOJIOTIOHIKEHUSI W MOTYT OBITh  NIPEIYCMOTPEHBI JJIS  CO3JaHUS  BHEIIHUX U
BHYTPHUKOTJIOBAaHHBIX JTUHEWHBIX (uepT. 88) m KOHTYypHBIX (uepT. 89) BOAONMOHU3UTEIBHBIX
CHCTEM COOTBETCTBEHHO TpeboBanusm mi. 2.20, 2.21 CHull 2.06.14-85.

Kak mpaBuio, cienyer mpeaycMaTpuBaTh TOTPYKEHHE UTIOPWIBTPOB B  TPYHT
rUApaBIdeckuM crocobom. Ilpm sTomM oOpasyercs CKBaXKHWHA, JHAMETP KOTOPOM
3HAUUTENBHO OOJIbIlie auamMeTpa HriaoGuiIbTpa, 3a30p B CKBOKWHE MEXKAY TPYHTOM U
UIOQUIBTPOM CIIEyeT, KaK IMPaBUIIO, 3aIlOJHATh TMECKOM. B BepxHEH 4YacTH CKBa)KUHBI
[[EIeCO00pa3HO MPEAYCMOTPETh TIMHSIHBIA TaMmIOH. B KpyIMHO3EpHUCTBIX TpyHTaX, HE
TpeOYIOIMUX MPUMEHEHHS OOCBHINIKH, JOMYCKACTCS 3allOJIHGHHE CKBAKHUHBI IMPOCTO
OTUTBIBAIOIIMM TPYHTOM, €CIIM 3TO HE OMACHO JUIS PSAOM PACIIOIOKEHHBIX COOPYKEHHIA.

B cmywae mpopesaHus HraoQmiIbTpaMH  TPYAHOPA3MBIBAEMOTO T'PYHTa  CIIEIYeT
peycMaTpuBaTh OYpEeHHE I HUX CIICIUATBHBIX CKBAKHH.

W3Breyenne UrnoGpuibTpoB MPOU3BOJUTCS C MOJAMBIBOM JJIsSi YMEHBIICHHS CHII TPEHUS 110
OOKOBOM TOBEPXHOCTH UIJIBI.

[Tpy HEOOXOOUMOCTH BOJOMOHUKEHHS B CIa0OMPOHHIIAEMBIX TPYHTaX, HUXKE KOTOPBIX
3ajeraeT 0oJiee BOAOMPOHHUIIAEMBIN CIIOH, HTIIOQIIBTPHI CIEIyeT 3arTyOsaTh B HIDKHUHA CIOH
(aept. 90) ¢ 00s3aTETBLHBIM BBITIOJHEHUEM OOCBINKH 10 BCEH BBICOTE CKBAYKHUHBI.

Yepr. 88. JIuneiinas cucrema uriopuibTpoB

1 - kperuieHne TpaHiuew; 2 - UrIoQUIBTPBI; 3 - COSTUHUTEbHBIN IUIAHT; 4 - BCACHIBAIOIIUI KOJUIEKTOD; 5 -
ropupoBaHHbI NUTAHT; 6 - HacocHbIH arperat JINY; 7 - HanmopHbId TPy6OIIpoBoI; 8 - cOpOCHO# TPYOOIPOBOI;
9 - MOHKCHHBIH YPOBEHB TOJ3EMHBIX BOJ
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Yepr. 89. KonTypHas cucrema HIiio(puibTpoB

1 - HacocH®BIH arperart; 2 - UTTOQHUIBTPHL; 3 - HAOPHBIH TPYOOIPOBO; 4 - cOpocHOU TpyOompoBo; 5 -
JpEHAXKHAS MPUTPY3Ka; 6 - MOHIKEHHBIH YPOBEHB ITOJ3EMHBIX BOJ
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Yepr. 90. Cxema noHm:keHus1 Mri1opuabTpaMu B IBYXCJI0iHOM cpene



1 - cOpocHoOI#i TpyOONIPOBO; 2 - HAMOPHBIN TPYOOIIPOBOI; 3 - HACOCHBIHM arperar; 4 - BCaChIBAIOIIHIA KOJJICKTOD;
5 - rMHAHBINA TaMIIOH; 6 - MecYaHo-rpaBuitHast 00CHINKA; 7 - HTIO(GUIBTP; 8 - MOHMKEHHBIN YPOBEHb
MOJI3EMHBIX BOJT

[Ipu TpeOyemMbIX 3HAYUTENBHBIX TJIYOMHAX TIOHIKEHHS YPOBHS TOA3EMHBIX BOJ
UTIIOGUIBTPBI MOTYT MPEAYCMATPUBATHCA, IPUHUMAS CTYIEHYATYIO0 CXEMY BOJAOIIOHUKEHHUS C
MOMOIIIBIO APYCHBIX cucTeM (uept. 91). Ilpu 3TOM, KaK MpaBmIIo, IEIECO00pa3CH CIEAYIONTUI
MOPSIOK MPOU3BOCTBA PalOT.

CHavana BBOJIUTCS B JCWCTBUE NEPBbIM CaMblii BepXHUH (OMKallnii K MOBEPXHOCTH
3eMin) sipyc urnopuiabTpoB. [log ero 3ammroil OTpbIBaeTCS MHEpPBbIN (BEpXHUM) YCTYI
KOTJIOBaHa M MOHTHPYETCSI BTOPOH SApyc UII0(UIBTPOB, TIOCIE BBO/A B ACHCTBUE KOTOPOTO
OTPBIBAaETCA BTOPOH yCTYyIl KOTJIOBaHa U T.A. BO MHOrux ciy4asx npu BBOJAE B JEHCTBHE
KOKIOr0 TMOCIEAYIOMEro sipyca WriaoQuiIbTpOB MPEIbIAYIIUNA SPYC MOXKET OBITh
JEMOHTHPOBAH, HO MHOTA (HampuMmep, Mpu OOJIBIINX PACCTOSHUSAX 1O TOPU3OHTAIH MEXKIY
UrIo(UIbTpaMH Pa3HBIX SPYCOB MIIM MPU HAJTHMYUU BOJOYHOPHBIX MPOCIOEK MEXIY ABYMS
ApycaMy YCTaHOBKH UTI0(UIBTPOB) IKCIUTYaTUPYIOTCS OJTHOBPEMEHHO UTTIOPUIBTPHI IBYX U
OoJiee SPycoB.

Yepr. 91. Cxema fipyCHOr0 BOAONOHUKEHHUS UTJIOPUIBTPAMU

1 - KOHEYHOE TOJI0KEHUE JICTIPECCHOHHOMN MOBEPXHOCTH MOA3EMHBIX BOI; 2 - UTIIO(GHUIBTPBI HIDKHETO spyca; 3 -
UrIo(GUIBTPBI BEPXHETO sipyca

7.18. BpiOop 00OpyJOBaHUS M 4YMCIa HACOCHBIX arperaToB ONpeAesseTcs BEIMYMHOU
OKH/IAEMOTO TIPUTOKA TIOJ3EMHBIX BOA M TpPEOOBAaHUSIMH, CBS3aHHBIMH C OTpaHHYECHHEM
JUTHHBI KOJUIEKTOPa, 00CITYyKHBAEMOT0 OJIHM HACOCHBIM arperatoM (cM. pasa. 14).

[lpy MaybIX TOHWKEHUSX YPOBHSA TMOJ3EMHBIX BOJ M HeOompmmx Kod(hduimenTax
¢GuIbTpauy peuarpmeil BeIWYMHOM Npu BbIOOpE 4YMCIAa HACOCOB SIBISETCS IpeneNbHas
JUTMHA KOJUIEKTOpa, oOCiTy)KHMBaeMasi OJHHM HacocoM. B 3ToM ciydae Hacocsl paboTaioT ¢
HEJOTpYy3Kol 1o mpou3BoauTenbHOCTH. Haobopor, mnpu OGonbiiux ko3 uUIMeHTax
¢wibTpanui ¥ OONBIIMX TIOHW)KEHUSX pPEIIaroliell SBISETCS BeIHMYMHA NpUTOKa. JlmuHa
KOJIJIGKTOPA, MPUXOAAIIAsCS Ha OAMH HACOC, B ATHX CIy4asX ObIBa€T MEHbIIIE MPEIEIbHOM.

Beibop paccrosHus (mara) Mexay UMIOQUIbTpaMH, MPUHUMAEMOIO  KPaTHBIM
PACCTOSHUIO MEXIY IITYIEPaMU KOJUIEKTOpA, NMPOU3BOAMUTCS B 3aBUCUMOCTH OT BEIMYMHBI
pacyeTHOW MPOM3BOAUTEILHOCTH OJHOTO, WUTIO(GUIbTpa W Pa3HOCTH YPOBHEH B HEM U B
LEHTpe KoTioBaHa. Bepx (uiabTpoBOro 3BeHa OMHKEH OBITh PACMOIOXKEH HUXKE PacUeTHOTO
YPOBHSI BOJIBI B CKBKHHE.

7.19. AH&JIOTMYHO MNPUMEHEHHIO UTIOPUIBTPOB MOTYT OBITh  HCIIOJIB30BaHbBI
TOPH3OHTAIbHBIE W HerayOokme (Mo 7 - 8 M) BepTHUKalbHbIE W HAKIOHHBIE OypOBEIC
CKBaXHHBI, 000pyIOBaHHbIE (HIBTPAMHU, KOTOPbIE MOKHO OOBEAMHATH B TPYIIBl U C
IOMOIIBIO  BCACBIBAIOIIETO  KOJUIGKTOpa  MOJKIIOYAaTh K  HACOCHBIM  arperaram
UTT0(UIBTPOBBIX CHCTEM.

HUrnodunbTpoBhle  YCTAaHOBKM BCEX BHUJAOB JOMYCKAaeTCS TMpEAyCMaTpUBaTh LIS
IPaBUTAIMOHHOTO BOJOMOHMKEHHUSI B Pa3HBIX I'PYHTOBBIX ycioBusx. [Ipu 3Tom HeoOXoaumo
YUUTBIBaTh, YTO YCTAHOBKM C HACOCHBIMU arperaraMmd, HWMEIOIIMMHU HEOOJIbIIYIO
NPOM3BOIUTENBHOCTh 10 BO3JYXY, 4acTO HEA(P(PEKTHUBHBI B TPyHTAX C KOAPPHUIHMEHTAMH



GwibTpaiu MeHbIle 2 M/CYT W HUX MOXHO TPEAyCMaTpPUBaTh TOJIBKO TMPH HAIWYHU
MOJIOKUTEIBHBIX OMBITHBIX JAHHbBIX.

Kak mpaBuio, B rpyHTax c KodpduuueHTamMu QHIBTpPAUN MeHee 2 M/CYT Cleayer
MPOEKTUPOBATh BaKyyMHOE BOJIONIOHM>KEHUE ycTaHOBKamu Tumna YBB, Y3BM, DU, OBBY u
ap.
7.20. OcCHOBHOW OCOOEHHOCTBHIO, OTJIMYAIOIICH BaKyyMHOE BOJOIOHI)KEHHE OT
IPaBUTAIMOHHOTO  (OOBIYHOTO), SBISETCS CO3/JaHUE HAa HAPYKHBIX IOBEPXHOCTAX
BOJIOIIPUEMHBIX YCTPOMCTB YCTOMYMBOTO BaKyyMa.

BakyymupoBanue BOJOHACHILIEHHBIX TPYHTOB MpHUMEHSETCA s ycuieHus 3¢¢ekra
0TOOpa BOABI B CIOKHBIX TUAPOTEOJIOTMYECKUX YCIOBUSX - MPU Majoi BOJAOMPOHULIAEMOCTH,
HU3KOI BOJOOTIa4€ U HEOJHOPOIHOM CIIOKEHHH IPYHTOB, B YaCTHOCTH, MPH TEepecIanBaHuN
BOJIOHOCHBIX U BOJIOYIIOPHBIX CJIOEB.

7.21. Tlpu TPOEKTUPOBAHWU BAKYyMHOTO BOJIOIOHW)XCHHSI HA JIMHEHHO MPOTSIKEHHBIX
o0BbeKkTax (KaHallax, TpaHIIESX, TOHHEISIX MEJIKOTO 3aJI0KEHUS U T.II.) UTNIOGUIBTPHI CIEAYeT
pacrnionaratb ¢ 00eux CTOpoH coopyxkenus. [lpu 3ammre KOTIOBaHOB ycTaHOBKM YBB
pa3MeIIarTcs 1Mo KOJIbLIEBOH cXeMe.

Konnekropsl u HacocHbIE arperatbl HEOOXOAMMO pacrnojaratb Ha BeICOTe He bonee 7 - 7,5
M HaJ JTHOM KOTJIOBaHa IIPU 3aJleraHUH BOAOYIOpa Ha TIIyOuHe 10 9 M OT MOBEPXHOCTH 3eMIIU
U Ha BBICOTE 6,5 - 7 M HaJ THOM KOTJIOBaHa IMpH OoJiee TITy00KOM 3aJIeTaHUH BOJIOYIIOPA.

Bokpyr urnoduiubTpoB cienyer mnpeaycMaTpuBaTh YCTPOMCTBO OOCBHIIKM W3 YHUCTOTO
necka ¢ yacturamu pazmepamu 0,5 - 2 Mmm. YkazaHus o BeICOTE OOCHIIKY - CM. pa3. 15.

7.22. MoXHO TMpenycMaTpuBaTh CTPOUTEIBHOE BOJOMOHMKEHHE C  IOMOIIBIO
UTIOPWIBTPOB B TpyHTaxX ¢ kodpdummenrom ¢unbtpanuu menee 0,1 m/cyr, mpumensis
3IEKTPOOCMOC - SIIEKTPOOCYIIEHUE, IPHU KOTOPOM OTCACBIBAHUE BOJBI U3 TPYHTA MPOUCXOUT
O] ICMCTBUEM DJIEKTPOOCMOTHYECKHUX CHJI, BO3HUKAIOMIMX IPU MPONYCKaHUU Yepe3 TPYHT
MOCTOSIHHOT'O TOKa.

CucTeMbl dJIEKTPOOCYIICHHS COCTOSAT M3 JIBYX PSAAOB 3JEKTpoaoB (uept. 92): ¢ BHENIHEH
CTOPOHBI UTTTO(GUIBTPHI (KATOABI), U3 KOTOPBIX MPOU3BOIAT OTOOP BOJBI, & C BHYTPEHHEH -
METaTMYECKUE TPYObI (aHO/BI).

Yepr. 92. Cxema 371eKTPOOCYLLIeHUsI TPYHTOB

1 - HacocHBIH arperar; 2 - ABHTaTelb-reHepaTop; 3 - BCACHIBAIOIINI KOJUIEKTOD; 4 - HTI0(QMILTPBI-KATOIBI; 5 -
TpyOBI-aHOIbI; 6 - TOHMKEHHBIH YPOBEHb MOA3EMHBIX BOJ

Urnodunbtpsl (KaToabl) cleAyeT IpeaycMaTpuUBaTh IO TMEPUMETPY KOTJIOBaHA Ha
paccrossauu 0,75 - 1,5 M onuH OT JIpyroro u Ha pacctosHUU 1,5 M OT OpOBKH KOTJIOBaHA.
['my6una norpyxeHus UriopmIbTPOB JOKHA OBITH HE MEHEe YeM Ha 3 M HUXKE MPOEKTHOTO
TIOHMKEHHOTO YPOBHS MOJI3MHBIX BOJIL.

OneKkTpoibl (aHOABI) CIEAYET MpeaycMaTpuBaTh C TEM K€ IIaroM, YTO M HUIJIO(PHIBTPHI
(kaTtoapl), B IIaXMaTHOM TMOPSAKE C HHUMH. PacCTOsSHHE MEXKAYy pAIaMH 3JIEKTPOIOB
(urnoguaeTpoB U TPYO) 10MKHO OBITH 0,8 M.

['myOuHa mOrpyXeHHs JJIEKTPOJIOB (aHOJOB) JOJDKHA COOTBETCTBOBATH TIyOHHE
HOTPY)KEHUS] UIVIOQHIBTPOB. DIEKTpoAbl OObKHBI Bbictymate Ha 0,2 - 0,4 M Hax
HOBEPXHOCTBIO 3EMIIH.

Pabouyee HampspkeHHE OJEKTPUYECKOH YCTAaHOBKM IO TpaBWiIaM  0€30MacHOCTH



npou3BoJicTBa padot cienyer npuaumMats 40 - 60 B.

BpeMst oT Hauama BKITIOYEHHUsS DJICKTPUYECKOTO TOKA JI0 Hadaida MPOXOAKH KOTJIOBaHA
COCTABJISIET OKOJIO TpeX CYTOK. JlaJIbHEMIIMI NEPHUOJ 3IIEKTPOOCYIIEHUS COOTBETCTBYET
CPOKY IIPOU3BOJICTBA CTPOUTEIBHBIX PAa0OT B KOTJIOBAHE.

DJEeKTPOOCYIICHNE AOMYCKAETCS MPeAyCMaTpiBaTh B HE3aCEIICHHBIX TPYHTAX C yEIbHBIM
3JIEKTPUUYECKUM conpoTuBiieHreM cBbiiie 500 OM-cM Ipu mHMpUHE KOTI0BaHa He Ooee 4 M.

[TepedyeHb OCHOBHOTO 000PYIOBaHMSI YCTAHOBKH 3JIEKTPOOCYIICHUS IPpUBECH B Tabm. 13.

Taonuma 13
ObopynoBanue Yucio

Jlerkast urinogunbTpoBast ycranoBka Y BB-3A-6KM, koM. 1

TpyOsI 111 aHOKOB THaMETPOM 38 MM, JJIHOH 7 M, IIT. 100
Apwmarypnas ctans guamerpom 10 - 12 mm, xr 100
I'eneparop mocrossHHOTO TOKa (Wim Beipsimutenb) Ha 200 A mpu HampspKeHUH 1

BeIxoza 10 60 B, mT.

DNEKTPOILUT YIIPABICHHUS, IIT. 1
AmMTmiepMeTp OCTOSHHOTO TOKa co mkaixoit mo 1000 A, mit. 1

BosbTMeTp mocTostHHOro TOKa co mikaioit 1o 100 B, . 1

7.23. BOJIOMOHM3HUTENBHBIE CKBAXKHUHBI - OTKPBITHIE (COCAMHSIONIIUECS ¢ arMochepoii),
000pyI0BaHHBIE HACOCAMH, CAMOM3IIMBAIOIINECS, BOAOMOTIIOMAIONINE U CKBO3HBIE (DHIIBTPEI,
a Takke BaKyyMHble (T€pPMETH3UPOBAHHBIE) C TOTPYKHBIMA HAacoCaMH  CJEeayeT
peIyCMAaTPUBATh JJII CTPOUTEIHHOTO BOJOIOHWKCHHS B YCIOBHSIX, COOTBETCTBYIOIIMX
nonoxkenusm 1. 2.10 CHull 2.06.14-85.

7.24. OTKpBITBIC W BaKyyMHBIC BOJIOIOHU3UTEIbHBIE CKBAKUHBI, OO0OPYIOBAaHHEIC
HACOCaMH, KaK MPaBUJIO, IIeeCO00pa3Hbl B JTUHEHHBIX, KOJIBLIEBBIX, HEMOIHO-KOIBIEBBIX U
TPYIIOBBIX CUCTEMaX MPH TPeOyeMOol IIyOMHE TIOHWKCHHS YPOBHSI MTOI3EMHBIX BOJ Oosee 4
M, HO B HEKOTOPBIX clydasx (Hampumep, Mpu OOJIbIIUX pa3Mepax OCyIIaeMOW TepPUTOPUH,
npu OOJBIIMX MPUTOKAX M JpP.) MOTYT MMETh TMPEHMYIIECTBA O CPABHCHHIO C JPYTUMHU
BUJIaMU 3aIIUTHI ¥ IPH MEHbIIEH T1yOrHe TpeOyeMOro BOJOTIOHUKEHHUS.

CKkBaXWHBI, 000pYIOBaHHBIC HACOCAMH, SBJISIOTCS OCHOBHBIM CPEACTBOM JUIS CO3JaHUS
CKBOKMHHBIX BOJOMOHMU3UTENBHBIX CHCTEM. Takue CKBaXHHBI MOXKHO pa3Melatb U B
KOTJIOBaHE, IPElyCMAaTPUBasi X BBHITIOJHEHHE ¢ OEPM WIH CO JTHA KOTJIOBaHA, HO B OCHOBHOM
WX CJIeyeT UCIIONb30BaTh JAJISl YCTPOMCTBA BHEIIHUX BOJOMOHU3UTEIBHBIX CUCTEM, YIOOHBIX
B DKCIUTyaTalli¥ W HE BBI3BIBAIONIUX CTECHEHWH JUISI MPOU3BOJICTBA 3EMJISTHBIX M JPYTHX
CTPOUTENBHBIX pa0OT Ha MPOMBIIIEHHBIX, TPAKIAHCKUX, TUIPOTEXHUYECKUX U
TPAHCIIOPTHBIX OO0BEKTaX pa3HbIX KOHPUTYpaluid B ITUTAHE W Pa3IUYHBIX 110 CTEICHU
3ariayOJieHds, B TOM YHCJIE€ U CHUCTEM, PACIOJIOKEHHBIX Ha TEPPUTOPHSIX EHCTBYIOIIUX
MPEANPUATHI U TOPOIOB.

7.25. Camou3NUBAKOIIMECS CKBOXHHBI C W3JIMBOM Yepe3 YCThe HKOHOMUYHBI B
9KCIUTyaTaIlH, TaK KaK BOJa OT HUX OTBOJUTCS K IIEHTPAIM30BAHHBIM HACOCHBIM CTAHIIMSIM B
OTKPBITBIX WM TMOJ3EMHBIX BBIpaOOTKaX. B cucTeMax CTpOUTENBHOTO BOAOMOHIKEHUS OHU
MPUMEHSFOTCS TJIaBHBIM O00pa30M JUIsSl CHATHS W30BITOYHOTO HAIOpa B BOJOHOCHBIX CIIOSX,
3aJIeraloIIuX HIUKE 30HBI pa0doT, U At O0pbObI ¢ punmpTpanuei uepe3 oTKockhl. Jlpyrue BUIbI
CaMOMB3JIMBAOIINXCS CKBOKWH HCIIONB3YIOTCS JUIS CTPOUTEIHLHOTO BOJOIOHIKEHHS, KOTJIa
OHHM MPEAYCMOTPEHBI B TOCTOSHHBIX APEHAXKHBIX cHUCTeMax (CM. pasll. 8) U eCTh BO3MOXXHOCTh
UX 3a0J1aTOBPEMEHHOT'O BBOJIA B JICHCTBHE.

7.26. CaMOM3IMBAIOIINECS CKBAKHUHBI JUJIsI CHATHUSL M30BITOYHOTO HANOpa B HIDKETEKAIUX
BOJIOHOCHBIX CJIOSIX HA3HAYAFOTCS JIJIS TIPEOTBPAICHHSI OMTACHBIX MPOPHIBOB HAIIOPHBIX BOJ B
KOTJIOBaH, a TakKe C LENbI0 MPEAOXPAaHEHUS OT HAPYIIEHUS yYCTOMYMBOCTH TPYHTOB U UX
pPa3yIUIOTHEHHUST B OCHOBAHUSAX COOPYXKeHHH. Takue CKBaKMHBI OypATCS C TMOBEPXHOCTH
3eMIId, ¢ OepM WJIM CO JHA KOTJIOBaHA W M3 TOPHBIX BBIPAOOTOK BEPTHKATBHO WA TOJ
HEOOJBIINUM YIJIOM K BepTuKanu. OHU MOTYT CIY>KUTh OCHOBHBIM MJIM PE3€PBHBIM CPEICTBOM
JUTSL CHATHS N30BITOYHOTO HAToOpa MoJ THOM KOTJIOBaHA WJIH TOPHOU BBIPAOOTKH.
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Yucno caMOM3IMBAIOUIMXCS CKBOKWMH M TaKUE WX IapaMeTpbl, Kak TUaMeTp, JJIMHA
(GUIBTPOBOTO 3BEHA, COCTAB (PUIBTPOBOM OOCHITIKH, OTMETKA YCThSI, OMPEACISIOTCS PACUeTOM
C Y4€TOM OTMETKH H3JIMBA BOJIBI U TUAPABIMYECKUX OTEPh HAOPa B HUX.

Pasmemienue  caMOM3IMBAIOUIMXCA  CKBOKWH  BbIOMpaeTcs €  y4e€TOM  MECTHBIX
THJIPOT€OJIOTUYECKUX YCIIOBHM, a TaKKe YCIOBUH TNPOU3BOACTBA PAa0OT (KOH(UTYpaIHH
KOTJIOBaHA, TPAHIIEH, MOA3EMHBIX BHIPA0OTOK, pa3MenieHus: 000pyA0BaHuUs, Tpacc ABHKEHUS
MEXaHHU3MOB U TPAHCIIOPTA).

CaMou3nuBaroLecs: CKBaXUHBI JOJKHBI OBITH 3arIyOJIeHbl B JOCTATOYHO BOJOOOMIBHYIO
30HY BOJJOHOCHOT'O CJI0s, [UI CHATHUS Harlopa B KOTOPOM OHH IIPEHA3HAYEHBI.

7.27. CaMmou3nuBalOlUecss TOPU3OHTANbHBIE WM cJa00 HAKJIOHHBIE K TOPHU3OHTY
CKBaXHHBI, yCTpanBaeMble ¢ OepM Ha OTKOCax, MpeAHa3Ha4yalTCs i 3a0opa BOIBI U3
[IyOMHBI TPYHTOBOTO MAacCHMBa M YCTPAHEHUS OTKPBITOM (uibTpauuu uvepe3d rpyHT. OHU
INPUMEHSIIOTCSL JUIsl 3alUThl JIOJIIO CYIIECTBYIOLIMX OTKOCOB B KOTJIOBaHaX M Kapbepax,
OTPBITHIX MO/ 3aIIUTON APYTUX CPEICTB, a TAK)KE MPUPOJHBIX CKIOHOB. MIHOTIa OHU ciy*,aT
OCHOBHBIM CpEJCTBOM BOJONOHMXEHHUS. IJTO MOXKET OKa3aTbCsl L€JIeCO00pa3sHbIM Ha
MPUPOJHBIX CKIOHAX M B pANie CIIy4aeB B KOTJIOBaHaX M Kaphepax IOCIE MX OTPHIBKU Ha
BTOPOM JTarie padoT.

YCTpOICTBO TOPU3OHTAIBHBIX CKBXKHUH B 3TOM Ciydae SIBISIETCS OJHUM U3 PEIICHUH,
CPaBHMBAEMbIX C YCTPOWCTBOM JIpe€Ha)ka, MPUTPY30K Ha OTKocax U Jp. ['opu3oHTanIbHBIE
CKBKUHBI, TPEOYIOIIHE AJI1 CBOETO COJIEP:KaHUS MEHBIIUX 3aTPaT, YeM BOJIOTIOHU3UTEIbHBIC
CKBaXXHMHBI, 000pYIOBaHHbIE TITyOWMHHBIMH HAcCOCaMH, MOTYT MX 3aMEHHUTH IIOCIIE OTPBIBKH
KOTJIOBaHA, €CJIU 3a Mepro/i pabOThl X YCTPOMCTBO OKAKETCS IKOHOMUYECKHU BBITOTHBIM.

[TpuMeHeHrne TOPU30HTAIBHBIX CKBXHH B KOTJIOBAHAX BO3MOXKHO M KaK BCIIOMOTATEIILHOE
CPEICTBO ISl ycTpaHeHus GUIbTPAIIH Yepe3 y4aCTKU OTKOCOB HaJl BOAOYIOPHBIMU CIOSMU,
B MECTaX COCPEIOTOUYECHHBIX BBIXO/IOB BOJBI HA OTKOCHI U T.II.

[TpuMeHeHHe TOPU3OHTANBHBIX CKBO)XKHWH PE3KO COKpallaeT (QUIBTPALMIO0 BOIBI uepes
OTKOCBI, a BMECT€ C HEH M BBIHOC IpyHTa (uibTpyromeics Boaoi (cyddosuro), dTo
CHOCOOCTBYET MOBBILICHNUIO YCTOWYMBOCTH OTKOCOB.

BypeHne ropu3oHTaIbHBIX CKBaKMH Ha OTKOCaX KOTJIOBAHOB 11€J1€CO00pa3HO MPOU3BOIUTD
THJIPABIMYECKUM CIIOCOOOM € OJHOBPEMEHHBIM BJIaBIMBAaHUEM (DUIBTPOBON KOJOHHBI B
TPYHT C TIOMOIIBIO CIIEIUATIBHBIX CTAaHKOB.

7.28. Boponornomarmuye CKBaKUHBI MOXHO IpelycMaTpuBaTh B TEX Cly4asX, KOrjaa
BEPXHUHI BOJOHOCHBIN CJIOW XOPOLIO OTJAET BOAY M UMEET JOCTATOYHYIO TOJIIUHY HUXKE TOU
OTMETKH, J0 KOTOpOH TpeOyeTcsi MOHU3UTh YPOBEHb IOA3EMHBIX BOJ, a HMKEJIEXKaIIHe
IPpyHTBl 00dalalT JOCTaTOYHO BBICOKOW MOTJIOLIAIONIEH CIIOCOOHOCThIO, U PAa3HOCTh
bE30METPUUYECKUX YPOBHEH BOBI B BEPXHEM M HU)KHEM CIIOSIX 3HAUUTEIbHA.

[Ipu coOmtomeHUH STUX YCIOBUM HEOOXOIMMO TPaBWUIBLHO TO0J00paTh (GUIBTPHI IS
BEPXHETro (BOAOHOCHOTO) U MOTJIOMIAIONIETO CIOEB TPYHTA C YYETOM PAa3HBIX CONPOTHUBICHUN
Ha BXO/JIE BOJIBI B CKBOKWHY M Ha BBIXOJIC M3 Hee W OOBIYHO HEOOJIBIINX TPATUCHTOB HAmopa
MOJ3EMHBIX BOJI, OTOMPAEMbIX CKBAKUHOM.

7.29. CkBO3HBIE (HUIBTPHI YCTPAWBAIOTCS TMPH HAJTHMYUU TAJEPEHHOTO JpeHaka W
NOJ3€MHBIX BBIPA0OOTOK M COOTBETCTBEHHO MOTYT IpelyCcMaTpUBaThC B CHCTEMax
CTPOUTENILHOTO BOJIOTIOHMKEHUSI, €CJIM MMEETCS] BO3MOXHOCTh HCHOJb30BaTh YKa3aHHbIE
YCTPOMCTBA.

Mpumep 23. BOmm3u ycThsi pekd HEOOXOAMMO TIOCTPOWTH THAPOTEXHUYECKOE
coopyxeHue, 3arnyonenHoe Ha 20 M HIKE TIOBEPXHOCTH 3eMJIM U Ha 16 M HIKE ypOBHS
MOJI3EMHBIX BOJI, TPAKTUYECKH COBIAAAIOIIET0 C YPOBHEM BOJIbI B PEKE.

['eonoruueckoe cTpoeHNnEe IPyHTOBOM TOJIIM HA Y4aCTKE CTPOUTENBCTBA CIIEAYIOLIEE:

BBEPXY 3aJIeTaeT CJIOH MEJKUX IMECKOB C TJIMHUCTBIMHU TPOCIOWKAMHU BBICOTOW 7 M; HUXKE
pAacIoNoKeHbl TIIMHUCTBIC WITBI, COJIEPKAIME TOHKUE MPOCIONKN IECKOB U TOICTUIIAIOIIUECS
CJIOEM TECKOB CpEeJHEl KPYMHOCTH W KPYIHBIX; BCE TPYHTHI HACBILIIEHBI BOJIOH; ypOBEHBb
MOJ3EMHBIX BOJI B HIDKHUX TECKAX, aKTUBHO THIPABINYECKU CBSI3aHHBIX C PEKOi, COBIIAJaeT



C YPOBHEM BOJIbl B PEKE U B BEPXHHX CJIOSIX ITECKOB.

Tpebyemcsa omNpenenuTh CUCTEMY BOJONOHIKEHUS M YBA3aThb €€ C IPOU3BOACTBOM
CTPOUTENBHBIX pabOT B KOTJIOBaHE, OTPHIBKA KOTOPOTO MPHHSATA IOABOAHBIM CIIOCOOOM
3eMCHaps/I0M ¢ TI1yOuHOM yepnaHus 10 6 M (pa3paboTKa TONIIU UIIOB BEIETCS YCTYIaMU 110
3 M), a COOpYKCHHUE pacIojaraeTcsi Ha MecUYaHoi Mo IyIIKe.

3ajauu 1o 3auIuTe KOTJIOBAHA OT MOJI3EMHBIX BOI!

IIpY NOHWKEHUU YPOBHS BOJbl B KOTJIOBaHE B IIpEAENiaX BEPXHErO CIIOS MEJIKHX, C
MPOCIOWKAMU HJIMCTBIX, MECKOB HEOOXOAMMO CHU3HUTH 10 MUHUMYyMa (GUIBTPAIUIO uyepe3
OTKOCHI, BO U30€KaHNE UX OTUIBIBAHUS;

HEO0OXOUMO CHHU3UThH HAIop B MOACTUJIAIONIMX MECKaX K MOMEHTY, KOrjJa Bec IrpyHTa U
BOJbI HaJ IOAOUIBOM NMPAKTUYECKH HEMPOHHUIIAEMBIX WJIOB YPaBHSETCS C HAOPOM Ha Hee
MOA3EMHBIX BOJ|, 3AKIIOYEHHBIX B HUKHUX I€CKaX, YYUTHIBas, YTO IMOHUKEHUE YPOBHS B
KOTJIOBaHE HE MOBJICYET 32 COO0I CHUKEHHUSI YPOBHS B HIDKHUX TIECKAX;

cienyer 00e30MacuTh KOTIOBAaH OT cyPpdo3uu MpHu BO3MOXKHOM (UIBTpAIK MOJ3EMHBIX
BOJ1 YepPEe3 OTKOCHI U3 NIECUAHBIX MTPOCIONUKOB, PACIIOIOKEHHBIX B TOJIIE UJIOB;

MOCTYMArOMIas B KOTJIOBAH BOJA IOJKHA ObITh yajieHa.

Jlnst peleHus 3TUX 3a/1a4 npeaycmarpusatores (uept. 93):

KOHTypHasi HWMIOQUIbTpOBas cHUCTeMa [UJIs MepexBara (UIBTPAIMOHHOTO IIOTOKAa B
BEPXHUX MIECKAX;

KOHTYpHasi CHCTEMa BOJIONIOHU3UTENbHBIX CKBAXKUH, OOOPYAOBAHHBIX MOTPYKHBIMHU
HACOCaMH, JUIsl CHATHS Haropa B HUKHUX TMECKaX, COOpykaemasi ¢ OepMbl, yCTpauBaeMoi Ha
1 M BbIIIIE KPOBIH TJIMH;

OTCBIIKA NECKa JJIsl IPUTPY3KH OTKOCOB B MJIaX, COEIMHSIONIASCS C IIECUAHOM MOAYIIKOM B
OCHOBAHUU COOPYKEHUS;

KOHTYpHasi MIJIo(QUIbTpOBas cHUCTEMa Ha JIHE KOTJIOBAaHAa JUId OTKAa4Kd BOJBI,
NPOHMKAIOIEH B MECYaHYI0 OTCHIIKY Ha OTKOCaX M B OCHOBAaHUM COOPYKEHUs (TIpH ACHCTBUM
9TOH YCTAHOBKH BEPXHHU SIPYC UTIIOPHUIBTPOB MOXKET OBITh OTKITFOUCH);

pE3epBHBIE CAMOM3IIMBAIOIIUECS CKBa)KMHBI Ul CHATHS HAlopa B HIDKHMX IIECKax B
Cllydae OTKJIIOUEHHUs (HanmpuMep U3-3a AepuinTa 3JIeKTPOIHEPT U ) OTPY>KHBIX HACOCOB.

Yepr. 93. Cucrema BOJAONOHMKEHHS C IPUMEHEHHEM pe3epBHBIX CAMOM3/IHBAIOIIUXCHA
CKBAKUH

1 - urnounbTpsel; 2 - CKBAXKUHBI, 000PYI0BaHHbBIE HACOCAMH; 3 - IPUTPY3KHU U3 MECKa; 4 - CaMOHM3IIMBAIOLIHAECS
pe3epBHbIE CKBOKHUHBI; 5 - KOHTYP CTPOSIIETOCs COOPYKEHHUsI

Crnemyer OTMETUTh, YTO paboTa OJHUX TOJBKO CaMOMW3IIMBAIOIIMUXCS CKBaXHH (0e€3
CKBQKUH C TIOTPY>KHBIMU HACOCaMH) HE TaAPAHTUPYET OT MPOPHIBOB BOJBI U3 HIKHUX MECKOB
yepe3 JAHO KOTJIOBaHA M3-3a HEIOCTATOYHON (PHIBTPAIMOHHON YCTOWYMBOCTH CJIOSI HWJIOB,
coJIepXKalInX MecyaHble MPOCIOUKH.

Camon3MBaromuecss CKBAKUHBI MOTYT OBITh BBITIOJIHEHBI CO JIHA KOTJIOBAaHA IOCJE €ro



OCYIICHHS B cydae Oecriepe0oiHON pabOThl BOJOMIOHU3UTEIBHBIX CKBAKHUH C TIOTPYKHBIMU
Hacocamu. B MpoTUBHOM citydae, CaMOU3IIMBAIOIINECS CKBAKUHBI TOJDKHBI OBITH BBITIOTHEHBI
3a0J7arOBPEMEHHO, W [0 MEpe TOHWKEHHUS YPOBHSI BOJBI B KOTJIOBaHE MX HaJ(DUIBTPOBBIC
TpyOBI Ha/IO OYIET Cpe3aTh.

8. HOCTOAHHBIE BOAONNOHU3UTEJIBHBIE (IPEHAKHBIE) CUCTEMbI

8.1. JIpeHaxkHbIE CHCTEMBbI, MpEeJIHA3HAUYEHHbIC JUIsl MOCTOSIHHOM 3allUThl OT MOA3EMHBIX
BOJI 3/1aHUI ¥ COOPY>KEHHI, MOTYT OBITh NMPETYCMOTPEHBI BCEX BUIOB, YKa3aHHBIX B 1. 6.7, C
y4EeTOM YCJIOBHI MX IPUMEHEHUsI [IPU ITPOCKTHPOBAHUH (COOTBETCTBEHHO CM. Tabu1. 12):

COOpY)KEHHH, 3armyOisieMbIX HW)KE 3alleTaHdsl TMOA3EMHBIX BOJI, C  Y4YETOM
IPOTHO3UPYEMOT0 UX YPOBHS U XMMHUYECKOI'O COCTaBa;

MEpONPHUATHIA 10 NPEAOTBPALICHUIO MOJATOIUICHUS TOA3EMHBIX TIOMEIIECHUH WM
IPOHUKHOBEHUS B  HUX BOJbl, TMpPU HU3MEHEHUM WIM IPOTHO3E  H3MEHEHMs
THJIPOT€0JIOTUYECKON 00CTAaHOBKH Ha 3aCTPOEHHBIX TEPPUTOPUSIX;

THJIPOTEXHUYECKUX COOPYKEHUI U IPOTUBOOIIOJI3HEBBIX MEPONIPHUATUH;

BO BCEX JPYIHX CIyd4asx, Korjga TpeOyeTcs CHI)KEHHE W IOCTOSHHOE MOJIep)KaHUe B
CHM)KEHHOM I10JIO)KEHUH YPOBHSI ITO/I36MHBIX BO/I.

8.2. IlpumeHeHwe i APEHAKHBIX CHCTEM TpPAHIICHHBIX JApEHAXKEH (IpeHaKHBIX
TpaHLIeH) MOXKHO IpeJycMaTpuBaTh JIMIIbL B CIIydasX, KOTJa UX pa3MelleHue, Tpelyroliee
MHOTO MeCTa U  OCJIOXHAIOIIEE TPAaHCIOPTHBIE KOMMYHHMKAIlUM, HE  BBI3BIBACT
9KCIUTYaTallMOHHBIX 3aTPYAHEHUH.

[Tpu npoekTHpOBaHNU HEOOXOAMMO TAK)KE YUUTBHIBATH, YTO OTKPBITHIC TPAHIIEH TPEOyIOT
IPY SKCIUTyaTallMy CYyLIIECTBEHHBIX 3aTpaT Ha MOJAJepkKaHue UX B pab0YeM COCTOSIHUU.

3akpeIThie OecTpyOdYaThie PEHAKW JUIIEHBI BBHINICYKA3aHHBIX HEIOCTATKOB, HO OHH
HEI0CTaTOYHO HaJIeKHbI MPH JUIMTEIBHON 3KCIUTyaTallld, TaK Kak QUIbTPYIOLIUI MaTepual
CO BpeMeHeM KoJbMmatupyercs. bectpyOuarbie qpeHaku 1enecooOpa3sHo MpeaycMaTpHBaTh
Ha OMOJI3HEBBIX CKJIOHAX Ha MEePHOJ CTaOMIM3aliU OMOJI3HS.

8.3. TpyOuarble ApeHaXXH pPa3HBIX TUIOB MOXXHO NPEAYCMAaTpPHBATh B JIMHEHHBIX W
KOHTYPHBIX JIPEHaXHBIX CUCTEMaX B PA3JIMYHBIX TPYHTOBBIX YCIOBUSX:

COBEpPILIEHHOTO TUMA (PacIOJI0KEHHBIE Ha BOJOYIOPHOM TPYHTE C IECYaHOH OOCHITKOM,
BBIBEJICHHOH BBIIIIE YPOBHS MOJA3€MHBIX BoJX Ha 0,5 M) - BO BceX BOJOHOCHBIX I'pyHTax 0e3
OTpaHUYECHUI;

HECOBEPILIEHHOT'0 THUIA - KaK MPaBWJIO B IPyHTaX ¢ KodpduureHToM punbrpanuu 2 m/cyt
U MPH MEHBIIUX 3HAUYeHUSIX Kod(hduimenta GuiabTpayy Npyu HAJTHMYUHM ONBITHBIX JTAHHBIX,
HNOATBEPXKIAIOIIMX 3()PEKTUBHOCTE MPUHUMAEMOTO TPOEKTHOTO PELICHHUS.

IMpumep 24. Ilnomanka CTPOUTENHCTBA METALTYPTHYECKOTO 3aBOJa PACIONIOKEHA Ha
Oepery Mopsi y ycThsi peku. DyHAaMEHTBHI M IOJ3EMHBIE COOPYKEHMs 3aKJIaJbIBalOTCS B
TOJIIIIE TTECKOB MEITKUX M CPEJHEH KPYITHOCTH, BOJOHOCHBIX, MOJICTHIIaeMbIX Ha riryoune 20 -
30 M OTHOCHUTENBHO BOJIOYIIOPHBIM CIIOEM NecYaHuKoB. [1o/13eMHbIe BO/IBI MIMEIOT CBOOOIHOE
3epKajJio0 Ha OTMETKE «HYJIb» y MOOEpekbs M Ha 3 M BBINIC - HA PACCTOSHUU 3 KM OT HETO C
Ce30HHBIM KosiebanueM B mpeaenax 1 - 1,5 m. Cpeauuii koappuuneHT GpuiabTpauu neckos
15 m/cyT.

Tpebyemcs onpenenuTh 3allUTy OT MOA3EMHBIX BOJ C IOMOIIBIO BOJOMOHMKEHHUS
MOJI3EMHBIX U 3ariyOJICHHBIX COOPYKEHHUH TPYIITBI MPOKATHBIX IIEXOB, 3ariyoseMbrx 10 10
M OT OBEPXHOCTH 3€MJIM U J10 8 M OT YPOBHS MOJI3EMHBIX BOJI, PACIIOJI0KEHHBIX Ha TUIOIIAH
pazmepoMm 510x550 m.

Hanuune 3HauMTeNbHOM TOMIIM XOpPOWIO (MIBTPYIOIIUX IE€CKOB IO3BOJUT IOJYYUTh
3HAYUTENBHYIO I(PQGEKTUBHOCTh HCKYCCTBEHHOTO TIOHIIKEHHSI YPOBHS TOJ3E€MHBIX BOJ
mo0bMH  cpeicTBamMH. llpuHUMas BO BHMMAaHUE, YTO B JIAHHBIX YCJIOBUSX CAMOTEYHBIN
BOJIOOTBOJI C TpeOyeMbIX IIIyOMH HEBO3MOXEH, IPEHaXHas cHcTeMa s IOCTOSHHOTO
NOHMKEHUSI YPOBHA TMOJA3EMHBIX BOJ JOJDKHA OBITh 3alPOEKTHPOBAHA C BOJOOTIMBOM,
KOTOPBI Lienecoo0pa3zHo MpeycMaTpuBaTh LIEHTPAIN30BaHHBIM.



[TocTossHHYIO 3alIMTy TOJA3EMHOIO XO3sIMiCTBa IPOKATHBIX IIEXOB I€IeCO00pa3HO
OCYIIECTBIISITH C MOMOIIBIO TPYOUaTOro ApeHa)ka B BUJE KOHTYPHBIX JAPEHAXKHBIX CUCTEM CO
CIeUATIbHBIMU JIPCHAKHBIMU HACOCHBIMU CTAHIMAMHE (depT. 94).

BBuny Oonblioii miom@aay, 3aHMMaeMou 1iexamu, CielyeT MpeaycMaTpuBaTh pa3ielieHue
CHCTEMBI Ha TPHU BOJOIOHHU3UTEIBHBIX KOHTYpA. DTO IMO3BOJUT BBHIMOIHATH CTPOUTEIHCTBO
ouepesiMU U ToTpeOyeT MeHee TITyO0KOro (4eM MpU OJTHOM KOHTYpE) 3aJI0KEHHUS JIPEH.

Kpome toro, He00X0AUMO MpeycMaTPUBATh JTOTIOTHUTEIBHBIE TTOTIEPEYHBIE TIEPEITYCKHBIC
naperbl (cM. 4ept. 94,a), 4TOOBI MPH BBIXOJAE W3 CTPOSI OTACIBHBIX YYaCTKOB JApPCHa)Xa
JpEHUpPYEeMble MM BOJABI MOXHO OBUIO BPEMEHHO Mepenyckarh (MpH MOJbeME YPOBHS B
npeHaxe Ha 50 - 70 cM) k 1pyroit HACOCHOW CTaHIIUH.

JlpeHaxHast cucTeMa TPOKATHBIX IIEXOB JIOJDKHA OBITh HCIOJNB30BaHA B CHCTEME
CTPOUTENILHOTO BOJONOHIKEHUS Ha IUIOMIAJIKE CTPOUTENbCTBA 3aBOJla U B CHUCTEME
MOCTOSTHHOM 3aIllUTHI €r0 3arIyOJIeHHBIX COOpy:KeHUI. OuepeHOCTh CTPOUTENHCTBA M BBOJIA
B JICCTBHE OTIENbHBIX YYACTKOB JAPEHAXKHON CHCTEMBI MPOKATHBIX IEXOB JOJDKHA OBITH
NPUHATA C YYETOM CPOKOB CTPOUTENILCTBA, METOAOB 3aIUTHI APYTHX 3ariayOJIEHHBIX W
MOJI3EMHBIX COOPYXEHHI 3aBojla, HEOOXOAMMOTO HJs KaXJIOTO JTafa CTPOUTEIHCTBA
apdexTa BOJOMOHIKEHHA W OOECHeueHHss MHHUMAIBHBIX CYMMAapHBIX 3aTparT IO
BOJIOMOHIKEHUIO HA CTPOUTENBHOM IJIOMIAAKE.

8.4. TpyOuaTelii JApeHaX B ONPENCICHHBIX CIy4asx (HampuMep, NpH 3amuTe OT
MOJATOIJICHUSI ~ CYIIECTBYIOIIMX TOA3€MHBIX M  3alIyOJIEHHBIX COOpPY>KEHUH  H3-3a
HETPEIBUJICHHOTO TOABEMA YPOBHSI IMOJ3EMHBIX BOJ| B CIa0OHENPOHHIIAEMBIX TPYHTAX)
MOXKHO MpeaycMaTpuBaTh TE€PMETH3UPOBAHHBIM JUIS  OCYIIECTBICHUS BaKyyMHOTO
BOJIOTIOHIKEHHUSL.

Bakyymubiii apenax (cm. paza. 11) MOXHO mpegycMaTpUBaTh U B XOPOILO MPOHUIIAEMBIX
IrPpyHTax B CIIy4asiX HEOOXOUMOCTH:

6osee TI1yOOKOTO CHUKEHHUS YPOBHS MOJ3€MHBIX BOJI;

OOJBIIIETO CHMYKEHUS BIAKHOCTH TPYHTA,

COKpAILIEHUS] BPEMEHHU OCYILIEHHUS 0 CPAaBHEHHMIO C HCIOJIb30BAaHUEM TI'PABUTALMOHHOTO
JpeHaxa.
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Yepr. 94. Cxema BOIONOHU3UTEIHLHON CHCTEMbI HA MJIOMIA[KE METAJLTYPru4ecKoro
3aB0/Ia M KOHCTPYKIHUA TPyOUATOro ApeHaxa



@ - cXeMa BOJOIIOHU3UTEIILHOW CHCTEMBI; 6 - KOHCTPYKLHS TPYO4aTOro IpeHaxa co CMOTPOBEIM KosoaueM; 1 -
IPOU3BOJCTBEHHBIE 3aHNS; 2 - IPESHAXKHbIe HACOCHBIC CTAHINY; 3 - IIepeIyCcKHast TpyOUaTas ApeHa; 4 -
TOHHEJb; 5 - TpyOuaTas npeHa; 6 - cMOTPOBOM KOJIONIEIT; 7 - MOHM)KEHHBIN YPOBEHb ITOI3EMHBIX BOX; 8 - pabodas
Kamepa CMOTPOBOTO KoJIo/I1a; 9 - pacTpyOHbIe kene306eTonnbie TpyOst d = 700 mm; 10 - uyryHHBIH mH0K; 11 -
ot 1iexa; 12 - copocHast skene306eTonHas mwmta Tommuaoi 150 Mm; 13 - uyrynHas nepopuposanHas Tpyda d
= 400 mm; 14 - mebens dpaxmueit 3 - 25 mm; 15 - mecok kpymHOCTHIO 0,6 - 3 MM

8.5. T'anepeiiHblii ApeHaX B 3aBUCHUMOCTH OT MECTHBIX YCJIOBHl B BHUJE JIPEHAKHBIX
ramepeit (cM. pa3a. 11) wiM TOA3EMHBIX TOPHBIX BBIPAOOTOK (CM. pasa. 4) cienyer
npelycMaTpuBaTh MpU TpeOOBaHUU 0CO00 HAAECKHOM MOJTOJIETHEH SKCIUTyaTalluu, €CIU MPU
BBIXOJIE JIpEHa)ka U3 CTPOS €ro IepeyCTPOMCTBO HEBO3MOXHO; TPU BO3MOXKHOCTHU
BBIMIOJTHEHHS JPEHaXka TOJBKO MOA3EMHBIM CIHOCOOOM; KOTJa MO MPHUPOAHBIM YCIOBUSIM OH
UMEET IKOHOMHUYECKHE IMPEUMYIIECTBA MO CPABHEHUIO C JIPYTUMHU BOJOIMOHU3UTEIHHBIMHU
YCTPOMCTBAMM; €CIM 10 YCJIOBHSIM 3aJleTaHMsl U [0 XapakTepy BOJOHOCHBIX CIIOEB
1es1ecoo0pa3Ho CoYeTaTh APEHAKHBIC TaIePer CO CKBO3HBIMU (HIBTPAMH, YCTPAUBAEMBIMHU C
MOBEPXHOCTH, U CO CKBAXMHAMHU, 3a0ypHUBACMBbIMU U3 MOA3EMHBIX rajepeil moja pa3inyHbIMU
yriamH.

penaxHblie ranepeu mnoiaynpoxoaHoro ceueHus (Beicotoir 0,9 - 1,2 M) nmomyckaercs
npeaycMaTpuBaTh, €CIM HMX OKCIUTyaTalust He TpeOyeT YacThIX OCMOTPOB M CIIOXKHBIX
PEMOHTOB.

Ipumep 25. TeppuTopHsi CaHATOPHOTO KOMIUIEKCAa BKIIOYAECT PAa3BUTHI HA MOPCKOM
0eperoBoM CKJIOHE aKTHBHBIN OIoI3eHb (uepT. 95).

OmnoxzueBoe Teno auHoi no ckiaony okoso 1000 m, mmpunoit ot 200 M BBepxy a0 600 M
y ype3a BoIbl U TOMmMHOW 5 - 20 M mpeAcTaBIeHO HEOJHOPOAHBIMU CYTJIMHUCTO-
11e0CHOYHBIMU TPYHTaMH.

CoBuUr MNPOMCXOAUT TO HAKJIOHHON TMOBEPXHOCTH MOJACTUIAIOIIUX OIMOJ3HEBOE TEIO
CHJIPHO JMCIOIMPOBAHHBIX APTWIUIUTOB, TPEIIMHOBATHIX M COJEPIKAIIUX IOJ3EMHBIE BOJBI,
HACBHIILAIOIIME TaKkKe M omoji3aroliue rpyHThl. Ha ydacTkax mnpeoOnafaHusi TIIMHUCTBIX
TPYHTOB B OITOJI3HEBOM TEJI€ BOJBI apTHJUIMTOB MPHOOPETAOT HAOPHBIN Xapaktep. Hapsmy ¢
3TUM B OIOJ3HE BCTPEUYAIOTCS BOJOOOMIIBHBIE APECBSIHO-IEOCHOUHBIE JHMH3BI, HMEIOIINE
HETIOCPEICTBEHHYIO THIPABIUYECKYIO CBSI3b C BOJaMH TPEIIMHOBATHIX apTUILTUTOB.

B cocraBe HamMe4eHHOro KOMILJIEKCa MEPONPHUSATHH, HANpPaBICHHBIX Ha CTAOWUIIM3AIMIO
OTIOJI3HEBOTO  TIpoOIlecca, MPEAYCMOTPEHO BOJOMOHIKeHHe. Heobxomumo  BeIOpaTh
3QGEKTUBHYIO JPEHOKHYIO CHCTEMY JJIsl CHIDKEHUS Hamopa T[OA3€MHBIX BOA H
(GMIBTPAIMOHHOTO JaBIICHHS Ha OMTOJI3HEBOE TEIIO.



Yepr. 95. 'astepeiinblii ApeHa) HA OMOJ3HEBOM CKJIOHE

1 - omon3HEBBIE CYTIIMHKY C IPeCBON U IIEOHEM; 2 - IPaBEIMCThIE MIECKH; 3 - apTHIUTUTSL; 4 - rajepeiHbli
JPeHaXX C CAMOM3IIMBAIOIIMMUCS CKBRXKUHAMHU; 5 - OTIOJI3HEBBIE MTOIBIKKH; 6 - BOOOOMIIBHBIE 30HBI; 7 -
IpaHUIa aKTUBHOT'O ONOJI3HS; 8 - HEITOHM)KEHHBIH YPOBEHB I10/I3MHBIX BOJ; 9 - MOHIKEHHBIH YPOBEHb
MTOJI3EMHBIX BOJI

AprujuiMThl, B TOM YHUCJIE U CHWIBHO JMUCIOLMPOBAHHBIE, TPEIIMHOBATHIE, KAK CIOUCTHIE
Mopo/bl Topa3fo OoJjiee MPOHUILAEMBI MO HAIJIACTOBAHUIO, YEM B MEPHEHAUKYISIPHOM K
HAIJIACTOBAHUIO HAIPABJICHUM, MOITOMY M3 HHX JIErye BCEro OTOMpPATh BOJY C MOMOILBIO
HENpPEpPHIBHOTO  JIMHEMHOro  JpeHaxa (TpaHILIEHHOro, TpyOdaroro, rajepenHoro),
IPONJEHHOIO B KPECT NMPOCTUPAHMS U CIIOUCTOCTH NOPOA. DTH aprHIIIIUTHl XapaKTePU3YHOTCS
Kak ciabonpoHuiaemsle nopoasl. Kak ciabonpoHuniaemMble XapaKTEpU3yIOTCsl B OCHOBHOM U
TPYHTBI, CIIaralolie OMOJI3HEBOE TENO0, 3a UCKIIOUEHUEM JIMH3 ¢ MpeolsialaHueM JIPECBIHO-



11e0eHOYHBIX (PPaKLIUH.

Jlns pelieHus: MOCTaBICHHOM 3a/Jaydl HEOOXOIMMO CHHKEHHE Hamopa B apruuidTax u
OCYILIEHHE OIOJI3HEBOTO Tela, a I 3TOr0 HEOOXOIUMO OTOMPATh BOJY U M3 BBINIEIEKAIIUX
TPYHTOB.

Y4uThIBas BBIIIEH3I0KEHHOE, IIPEAYCMAaTPUBACM:

rajiepeHbpli OpeHaX B BHUJAE TOPHBIX BBIPAOOTOK C BOJONPOHUIAEMOW KpPEMbIO B
apriuJUIMTax; Tpacchl TOPHBIX BBIPAOOTOK MPOBOJUM TaK, YTOOBI OHH IEpeceKatu
HAIUTACTOBAHUS apTUJUIMTOB U MPOXOJUIH ObI MO/ OMOJI3HEBBIM TEJIOM IO BCEHl €ro mupHHe,
nepeceKasi MOTOK MOJ3EMHBIX BOJ, MO BO3MOXKHOCTH, IOJI JINH3aMHU BOJOOOMIIBHBIX TPYHTOB
(cMm. gepr. 95);

NPOXOJKY TOPHBIX BBIPAaOOTOK TMpeaycMaTpUBaeM W3 JBYX INTOJEH €O COOMKOMH,
obOecrieurBasi MO TOTOBHOCTH BBIPAa0OTOK CKBO3HYIO BEHTWJISIIMIO M JBa BBIXOJA W3
BBIpaOOTOK; Ha TMEpPUOJ TPOXOJIKHA BBIPAOOTOK TPEAYCMATPUBAEM JIOTIOJHUTEIILHBIC
BEHTWISILIUOHHBIE CKBAKUHBI;

KpOME 3TOro, JJIsl YCHJICHHS BOA03a00pa W3 aprH/UIMTOB M OCYIIEHHS MOKPBIBAIOIINX
TPYHTOB TMpelycMaTpUBaeM CaMOU3IUBAIOIINECS CKBaXXUHBI, 3a0ypHBaeMbleé H3 TOPHBIX
BBIPAOOTOK, ¥ CKBO3HBIE (DUIIBTPHI.

8.6. [InactoBble ApeHa)ku cieayeT IpeaycMaTpuBaTh:

JUIS  3alIATBl TOJ3E€MHBIX U 3ariTyOJCHHBIX COOPYKEHHH B  CIA0ONPOHHUIIAEMBIX
BOJIOHOCHBIX TPYHTaX U B CYXHMX TIpYHTaX, KOTJla MMEETCS OIacHOCTh MOJbeMa YpPOBHS
MOJ3EMHBIX BOJ U TIOATOIUICHHSI MTOJI3EMHBIX TIOMEIICHUI TIPU MX SKCILTyaTaIluH;

Uit 3alUThl OT cyddo3uu rpyHTa Ha QUIBTPYIOIIUX OTKOCaX THAPOTEXHHUYECKHUX
COOpY)KEHHH, BBIEMOK (HAampuMep, AJs TPAHCIOPTHBIX KOMMYHHKAIMHA, KapbepoB U 1p.) U
OTIOJI3HEBBIX CKJIOHOB;

JUIL OCYIIEHHWsSI W YCKOPEHHs] KOHCOJHMIAIMM HAMBIBHBIX U, IPH HEOOXOIMMOCTH,
HACBIITHBIX I'PYHTOBBIX TOJIIIL.

IMpumep 26. [Tpomsinmennoe 3nanue mpmHOW 600 M MMeeT B CBOMX TOPIEBBIX HacTIX
3arny0seHHble Ha 10 M (OT MOBEPXHOCTH 3€MJIM) IOJIBAJbHBIE MOMEIIEHUS ¢ pa3MepaMu B
rane 50x80 n 50%100 M, coegrMHEHHBIE APYT € IPYTOM 3ariyOJIeHHBIM TOHHEIEM ITUPUHON
20 M. 31aHKMe TPOEKTUPYETCsl Ha TEPPUTOPHH, CIOKEHHON CIIEAYIOIIMMHU TPYHTaMHU (CBEpXY
BHHM3). HACBHIMHBIMH C TOJIIMHON CJIOS OO 2 M; IECKaMH MEJKHMH, IbUICBATBIMU C
MpoCIoHKaMu cymeceil oomeil TonuHoN cnost oT 9 M Ha OHOM KOHIIE 3AaHust 10 16 M - Ha
JIPYyroM, CO CpeIHUM 3HaueHHeM Kodddumnmenta ¢uiubTpanuu 1,8 M/CyT; CyrimHKamu C
rpaBUEM M TalbKOW, HMeroIMME KodhduireHT ¢punprparuu 0,3 M/CyT, MOACTUNAIOIIIMUCS
Ha rryoune 20 - 25 M BOIOYNOPHBIME TJIMHAMH. Y POBEHBb MOJ3EMHBIX BOJ PACIIONIOXKEH Ha
riyOuHe 2 M OT OBEPXHOCTHU 3EMIIH.

Tpebyemcs 3aipOEKTUPOBATH PAITMOHATBHYIO JPEHAKHYIO CUCTEMY 3/1aHUSI.

B 3THX ycnoBusix GOJBIIMHCTBO BUAOB JApeHa)ked ObLTH Obl HEAOCTaTOUHO (P (HEKTUBHBI.
B wacTHOCTH, mpUMEHEHHe TPyO4aToro ApeHa)ka TMO3BOJMIIO OBl MONYYUTh OOECIEYeHHYIO
3alIUTY OT MOJTOIUICHHS IMOJ3EMHBIX TMOMEIIEHUH TNpHU 3aT0KEHUU TpyOdaThIX ApeH Ha
ryoune 20 - 25 M Ha ciioe BOJOYMOPHBIX TJIMH WM Ha MEHBIIEH TIyOMHE B BHUJC
BaKyyMHOTI0 JipeHaxka. OJHaKO TaKkoi BapHaHT NMOTpeOyeT yBeTNUEHHs 3aTpar.

PangukanmpHOE pelmieHue 3aluThl JTOCTUTACTCS ITyTeM YCTPOMCTBA IUIACTOBOTO JApEHaKa B
OCHOBaHHMH COOPY)KEHUsI U TIPUCTEHHBIX apeHaxei (uepT. 96).

[InacToBBIM  JpeHaX NpPUHUMAEM B BHUJAE CIUIONIHOM JBYXCIOWHOW  ITOCTEINH,
YKJIAAbIBAEMOM 1107 IMOJABAJIOM II0 AHY KOTIoBaHA. HWKHMI CIOM OpeHaXKHOW IOCTENH
JIOJDKEH OBITh BBHIMOJIHEH W3 YUCTOTO TECKa CPeIHEW KPYIMHOCTH ToNmmHON ciost 10 cm.
Bepxuwuii BoJonpoBOasIIMiA CI0U U3 IIEOHS WK TpaBUs ¢ MUHUMAIIbHOH TommuHoi 150 mwm.

Bo n30exaHne 3acOpeHus] ¥ HapymIeHHs IJIaCTOBOTO JIpEHaXka B MpoIlecce MTPOU3BOICTBA
OOIIECTPOUTEIBHBIX PA0OT HEOOXOIUMO JPEHAXHYIO IOCTENb NPUKPBITH CBEPXY IABYMS
CJI0SIMH pyOepoua.

C HapyXHOH CTOpPOHBI CTEH TIOJBaJa, 3arIyOJCHHBIX HUXKE PACUETHOTO YpPOBHS



NOJ3EMHBIX BOJ, MPEIyCMaTpUBAaEM YCTPOWCTBO MPHUCTEHHOIO ApeHa)ka M3 (MIBTPYIOIINUX
KEPaM3UTOOETOHHBIX IUTUT.

OTBOJ KaNTHPYEMBIX JPEHAXKAMHU MOJ3EMHBIX BOJI IPUHUMAEM IO CaMOTEYHON TpyOUaToit
JpeHe M3 KepaMUYECKHUX KaHAJIM3alMOHHBIX TPYO K MPHEMHBIM KOJIOALIAM HAaCOCHBIX
cranuuii. HacocHble cTaHIIMM NIEpEeKaunBaIOT APEHAKHBIC BOJIBI B KOJIOIBI-TACUTEIH, OTKYIa
OHHU CaMOTEKOM IOCTYNAIOT B IOKAEBYIO KaHAU3ALHIO.

8.7. B npeHa)xHBIX CUCTEMaX B 3aBHCHMOCTH OT OOCTOSITENILCTB MOXKHO IPEAyCMaTpPHBATh
UCIIOJIb30BaHUE BOJAONOHU3UTEIIBHBIX CKBaXKUH BCEX BHJIOB.

BopononusurtenbHble  CKBaXKUHBI, OOOpYAyeMble  WHAMBHIYaIbHBIMH  HAcOCAMH,
1eJ1ecO00pa3HO MPUMEHATh Ul Mepuoja SKCIUTyaTallud MPOMBIIUIEHHBIX U T'Pa)XIaHCKUX
00BEKTOB:

KOrJa HeoOXOAMMOCTb 3aIUThl MOJ3EMHBIX U 3ariayOJIeHHBIX COOPY)KEHUI BBIIBUIIACH HA
YK€ 3aCTPOCHHOW TEPPUTOPUU M YCTPOMCTBO PA3JIMYHBIX BUIOB JPECHAXKEH MPEICTABISAECT
3HAYUTENbHbIE TPYIHOCTH;

Py HEOOXOIUMOCTH TTOHKEHHS YPOBHS MO3EMHBIX BOJ IO 3HAYUTENIBHBIX TITYOUH;

BO BCEX JPYTUX CIydasX, KOIrJa 3TO YCTaHABJIMBAETCSl HA OCHOBAHUU COOTBETCTBYIOIIETO
TEXHUKO-3KOHOMUYECKOTO aHaIH3a.

Bononornomaromue CKBaXXMHbI MOYKHO HMCIOJIB30BATh JIJIsl OCTOSHHOW 3KCIUTyaTalluu B
TEX )K€ YCIOBHUSX, YTO U IIPU CTPOUTEIHHOM BOJONOHMKEHHH (CM. 1. 7.25).

CkBo3HbIe (UIBTPBI, IPEAHA3HAYCHHbIE JJI1 UCIOJIb30BAHUS B COUETAHUU C MOA3EMHBIMU
JPEHAKHBIMUA BBIPA0OTKAMHU M TaJEPEHHBIMH JPEHAXaMH, TaK e KaK W ITH YCTPOWCTBa,
cllefyeT MpeycMaTpUBaTh MPU HAJIMYUM YCIOBHM, YKa3aHHBIX B II. 8.5,

Camom3nuBarommecss CKBRXHHBI —IE€JI€CO00pa3HO MpenycMaTpuBaTh B JIPCHAXKHBIX
cUcTeMax 3E€MJIHBIX COOPYK€HUM M NPUPOAHBIX CKIOHOB (cM. M. 7.24) B YCJIOBHSX,
yKa3aHHBIX B 1. 8.5, a Takke B TaK HA3bIBAEMBIX CHCTEMax JIyYeBBIX BOJ03a00pOB H
CU(OHHBIX JIpEHAXKEH.

[TpuBenem mpuMephl pelIeHu i CKBaXKUHHBIX JJPEHAKHBIX CHCTEM.

IIpumep 27. BO6mu3u TeppUTOPUN MPOMBILIUIEHHOTO 00BEKTa JIOMKHO OBITH 00pa3oBaHO
BoJOXpaHwHie. HopMmanbHBII ypOBEHb BOJBI B BOJOXPAHWJIHIIE OYIET TPEBBIIIATH
MOBEPXHOCTh TEPPUTOPHH Ha 6 - 8 M.

TeppUTOPHs MPOMBIIIICHHOTO 00BEKTA MIIOMIABI0 OKOJIO 8 KM PACIIONOKEHA Ha TIEPBOi
Ha/IMOMMEHHON Teppace JIeBOro HHU3KOro Oepera peku. EcTeCTBEHHBIMH TIpaHUIIAMU €To
SIBIISTIOTCSI C OJTHOM CTOPOHBI - PeKa, ¢ APYrol CTOPOHBI - 3a00I0UeHHAs JIONTMHA ITHPUHOH /10
100 m, oxaiimnenHas BeicokuM (10 20 - 30 M) ycTynoM BTOpOi HaiMOMMEHHON Teppachl.

[eomoruvecknuii  paspe3 TEPPUTOPUH TMPOMBIIUIEHHOTO OOBEKTa TMPEJICTAaBIEH B
CIIeAyIOIleM BHUJAE: B BEpXHEH uYacTH paszpe3a paclpoCTpaHEHbl JHUH3bl CYIJIUHKOB,
0o0pa3yromue MPEPhIBUCTBIA CYTIIMHUCTBIN TokpoB ToimmuaOoH ot 0,5 mo 2,0 M, Hmke
3aJIeraloT MecYaHble TPYHTHI, OJCTUIaeMbIe Ha ITyOuHEe 45 M KOPEHHBIMU TJIMHAMHU.

Tonma mecyaHbIX TPYHTOB CIIOXKEHA: TIE€CKAMH MEJNKHMH, TJIMHUCTBIMH, MECTaMHU
NEepeXOSIUMH B CyNeCH; KHU3Y KPYIHOCTb YacCTHIl TIECKOB BO3pAcTaeT, OHU MEPEXOIsT B
CpeIHHEe W KpPYITHBIE, a HEMOCPEICTBEHHO Ha KPOBJIE TJIMH 3aJIeTaeT CJIOW KPYITHBIX MECKOB
tommuuHou 10 - 12 M ¢ mpumechio rpaBus U TaJIbKH.

YpoBeHb MOA3EMHBIX BOJI I0 00pa30BaHUs BOJIOXPAHWIHINA HAXOAMUIICS Ha TIyonHe 2,5 - 3
M OT MOBEPXHOCTH 3€MJIH.

KoaddurmenTs! GunbTpariii BOJOHOCHON TOJIIN U3MEHSIOTCSA OT 3 - 4 B BEpXHEH 9acTh
10 70 - 90 M/cyT - B HUKHEH.



Yeprt. 96. Cxema JpeHAKHBIX YCTPOICTB MOABAJIA MPOMBIILIEHHOT0 3IaHUS
1 - cOpocHo# TpyOONPOBO; 2 - KOJNOJEI-TacHTellb; 3 - BOJONPUEMHbIH Kosojel; 4 - TpyOouaThlii ApeHax; 5 -
CMOTpPOBOIi KoJozel; 6 - IpeHa)KHasi HACOCHAsl YCTaHOBKA; 7 - TUIACTOBBIH APeHaX; 8 - NPUCTEHHBIN IPEHAX U3
KepaM3UTOOCTOHHBIX (DUABTPYIOMIKMX TWIHT; 9 - KOHCTpYKIHs nuuma; 10 - 6eTonHas moaroToska; 11 - asa cios
py6epounna; 12 - mebens; 13 - mecok; 14 - 6eton; 15 - mpeHakHas TpyOa

Jnsg  3ammrel  00BEKTa OT  3aTOIUIEHHMS TNpU  00pa3oBaHUM  BOJAOXPAaHMIIMILA
3allpOCKTUPOBaHa 3eMJIsIHas JaM0a, Orpakiarolias TEPPUTOPHIO TNpPEeANpHUsTHs B BUJE
MOJTYKOJIBIIA; 00MIasi MPOTSHKEHHOCTh 1aMObI 8 kM, BbicoTa 10 - 15 M, mmpuHa mo rpedHro 6
M, 3aJI0’K€HHE OTKOCOB 1:3.

C HU30BOM, 0OpaIIEHHOW K TEPPUTOPUU TIPEANPUSTHS CTOPOHBI 1aMObI, B €€ OCHOBAaHUU
IpPeIyCMOTPEH TpyOUaThlii JpeHax.

3arpoeKTUPOBAHHBIIN MPUIaMOOBBIN APEHAK MPEAOTBPATUT OTKPHITYIO (PMIIBTPALIUIO BOJIBI
U3 BOJIOXPAaHWIMIIA Yepe3 OTKOCHI JaMObl, HO HE YCTPaHUT BO3MOXKHOCTH MOATOIUICHHS U
3a0o0JlauMBaHMsI BCEH TEPPUTOPUU HPEIIPUATHS.

Tpebyemcs BbIOpaTh APEHAXKHYIO CUCTEMY JUISl 3alllUTHl TEPPUTOPUU OT MOJATOIUICHUS U
COXpaHEHHsI YPOBHS MOJI3EMHBIX BOJ[ Ha TIPEKHUX OTMETKaX.

Jlsis HOBOTO CTPOMTENBCTBA 3Ty 3ajauy lesnecoodpaszHee ObUIO Obl pemiaTh ¢ MOMOIIBIO
BOJIOTIOHU3UTEIBHBIX YCTPOWCTB, PACCPEIOTOYCHHBIX Ha TEPPUTOPUHU M TPUYPOUHBAEMBIX K
y4yacTKaM TMOJI3EMHBIX M 3aryIyOJ€HHBIX COOpYXEHHMH, Trie TpeOyroTcs HauOoJbIIne
MOHMKEHUS YpOBHEHN Mo 13eMHbIX BoJ. Ho mpu HacTosemM paccMOTpEHUU CIIeTyeT UCXOIUTh
U3 TOrO, 4TO Ha 3aCTPOEHHOM TEPPUTOPUHU COOPYKEHUE HOBBIX BOJOIOHU3UTEIBHBIX
YCTPOHMCTB HMMEHHO TaMm, TJ€ O3TO OCOOCHHO HEOOXOAUMO, M TIPOKJIAJKa HOBBIX
BOJIOOTBOJSIIMX ~ KOMMYHUKALMH  OKaXyTCsl  CONPSDKEHHBIMH  CO  3HAYMTENIbHBIMU
TpyaHocTssMu. [loaToMy 3amuTy OT MOATOIUIEHHS HEOOXOAMMO peliaTh C MOMOUIbIO
BOJIOTIOHU3UTEIBHBIX YCTPOHCTB, PACIIONOKEHHBIX BHE 3aIIUIIIAEMON TEPPUTOPHUH.

B cBs3u ¢ aTUM npegycmaTpuBaeM OEperoByro IPEHAKHYIO CUCTEMY BJIOJIb OTPAXKAAIOLIEH
namObel mpuMepHo B 150 - 200 m ot ocu mpuaamOoBoro apeHaxa. IloHMWKeHUE YpOBHS



MOJ3EMHBIX BOJ| Ha STOW JHMHUU JOJDKHO OBITH JOCTaTOYHO TIIYOOKHMM, YTOOBI IO BCEH
MJTOMIAAM 3AIUIIAEMON TEPPUTOPUU OH HE MOJHUMAJICS BBINIE 33JaHHBIX OTMETOK. [0 31O
OpUYMHE, a TAaKKe YUYUTHIBAS I1eJ1eco00pa3sHOCTh OTOOpa BOABI M3 HIDKHUX, Oosee
IPOHMILIAEMBIX CJOEB IE€CKA, BOJONOHU3UTEIbHBIE YCTPOUCTBA JOJDKHBI OBITH 3HAUUTEIIBHO
3arnyOsienbl. OueBUAHO, MJI1 CO3JaHMsSI HAMEUYEHHOM JApPEHAXHOW CHCTEMBI CIIEIYyeT
IIPUMEHUTDH BOAOIIOHU3UTEIBHBIE CKBA)KUHBI.

BonononusurenbHbIe CKBAKUHBI IIETIECO00PA3HO 3arIyOUTh 10 BOJIOYIIOpa U 000PYA0BaTh
JOCTaTOYHO JUIMHHBIM (PMJIBTPOBBIM 3BEHOM, YTO O0ECIEUYUT MX JOJIFOJETHIOK YCTOWYUBYIO
paborty. [Ipu 3TOM crucTemMa MOKET OBITh pelIeHa C IOMOIIbIO KaK CKBa)KUH, 000PYIOBaHHBIX
UHIUBUYaJIbHBIMA HAacoCaMH, TaK M CaMOM3JIMBAIOLIMXCS CKBAXXMH, €CJIM 00ECHeuuTh MX
U3JIMB Ha JIOCTaTOYHO HU3KYIO OTMETKY, HalpuMep, B 3ariayOJICHHBIN KOJUIEKTOP.

B npoexkre 060cHOBaHHBIN BbIOOp OJKEH OBITH C/AEIaH HAa OCHOBE COOTBETCTBYIOILEIO
TEXHUKO-3KOHOMHMYECKOT0 aHajln3a. 3JeCh K€, OT/aBas MPEANOYTEHUE LIEHTPAIN30BAHHOMY
BOJOOTIIMBY 10 CPABHEHMIO C OTKAYKOM BOJBI M3 CKBAXUH MHIMBHUAYAJIBHBIMH HACOCaMH,
BbIOMpAEM CHCTEMY CaMOU3IIMBAIOLINXCS CKBAKUH C U3JIMBOM Yepe3 CU(POH B KOJJIEKTOP.

CaMoM3IHBAIOIIMECs] CKBAXUHBI pacrojiaraeM Mo KOHTypy mnoiykonbia (uept. 97). C
NOMOIIBI0 CU(DOHHON TpPyOBl CKBaKMHBI COCIUHSIOTCS C KOJJIGKTOPOM, B KOTOPOM
nojyep)xuBaeTcss BakyyM. Koiuiektop mpencrasiser coOoil  cTanpHOW TpyOOmpoBoOA,
yKJIaJbIBaeMblii B mpoxoaHoit ranepee (uepr. 98). IlpumeneHue CUPOHHON CHUCTEMBI
MO3BOJIMT 3HAYUTENILHO YMEHBIIUTh IIYOMHY 3aJI0)KEHUSI KOJUIEKTOPOB M CO34ACT, KpOoMe
TOTO, BO3MOXHOCTb CBOOOJHOIO PEryJMpPOBAHMUSI JMHAMUYECKOIO YpPOBHS BOJABI B
MOJKJIFOUEHHBIX K HUM CKBa)KMHAX.

Ha Ttpacce rmyOokoro papeHaka Ui OTKAaYKM JPEHAKHBIX BOJ IpeaycMaTpuBaeM
HACOCHbIE CTAHIMH, 000pY10BAHHBIE IEHTPOOSKHBIMU BOASIHBIMU U BO3/1YIIHBIMU HACOCAMHU.
HacocHble craHnuy JOKHBI ObITh TOJTHOCTHIO aBTOMATU3UPOBAHBI.

C mNpOTUBOIOJIOKHOW BOAOXPAHWJIMILY CTOPOHBI JJIS 3allUThl OT 3a00JauyMBaHUS
TEPPUTOPUU TIpeyCMaTpUBaeM INIyOOKYI0 KaHaBy, COBMEUIAIONIYI0 (YHKIMH HaropHoi
KaHaBbl U IPEHAKHOW TpaHILEN.

Ipumep 28. Tepputopuss TPOMBIILICHHOTO TPEINPUATHS PACIIONOXKEHA B H3IIydUHE
BOJIOXpaHWINIIA, OOpa3yroliero o0JacTb IMUTaHUSA, CXEMaTe3UPYEMYIO JABYMS B3aUMHO
NEePIEeHIUKYJISPHBIMUA IPaHULIAMHU, OTCTOSIIIMMU OT T'PAaHUI] IPOMIUIOIIA/IKH Ha Iore - Ha 4 KM,
Ha ceBepe - Ha 5 kM (uept. 99).

Koo dumments! GuibTpanuu necyaHoi TONIM, M/CYT: B BEpXHEHW 4acTh - OKOJO 6, B
HwkHel - 50, a 3aneratomux Bbime cyrinuHkoB - 0,01 u cymeceit - 0,5. B3aumocBs3bs BoA
CYIJIMHUCTO-CYIIECUaHOM TOJIIM € BOJAaMHU MOJCTHJIAIOUIMX IIE€CKOB Obljla YCTaHOBJIEHA
ONBITHBIMA OTKAa4YKaMH, NPU IPOBEJEHUM KOTOPHIX M3 IIECKOB YPOBHHM BOJBI B BEPXHHUX
CyIecsx, XOTS U ¢ HEKOTOPBHIM OTCTaBaHMEM, HO B OOIIEM JJOCTaTOYHO aKTHUBHO CJI€JAOBAJIH 32
YPOBHSIMU BOJIbl B HHJKHUX TIECKAX.

YpoBeHb BOABI B BEpXHEH (CYIJIMHUCTO-CYNECYaHOW) TOJIIE B MPOLECCe dKCILTyaTaluu
OPEINpUATHS YCTAaHOBWICA Ha OJUHAKOBON OTMETKE - Ha IIyOMHE 8 M OT MOBEpPXHOCTH
3emuid. [Ipu 5TOM MPOMCXOAUT MOATOIUICHUE 3ariayO0JeHHBIX MmoMenieHnd. s HopMaibHOU
HKCIUTyaTallMl MPEeINpusTHs HEOOXOAUMO MOHMU3UTH YPOBEHb BOJIBI HAa BCEH IUIOIIAIKE HE
MeHee YeM Ha 3 M.

Pemras 3amauy BoOMOHMXEHUS, HEOOXOAUMO YUUTHIBATh, YTO MOA3EMHBIE BOJbI HUKHUX
CJIOEB MECKOB HCIOJIb3YIOTCA JIJIsl BOJIOCHA0KEHUS, @ BO/IbI BEpXHEN CYTIIMHUCTO-CYNECYaHON
TOJIIIM TUTAOTCSI NPOMBILUIEHHBIMH CTOKAMHM M COZAEpXaT BpeaHble mnpumecu. lloaromy
HeNb3sl JONMYCTUTh MEpeTeKaHusi 3arpsi3HEHHOW BOJbl U3 BEpPXHEW BOJOHOCHOW TOJIIM B
HWKHHE MTECKH.

Opnnako Ha 3aCTPOEHHOW TEPPUTOPUU JTOOUTHCS OCYHIEHHS CIa0ONMpPOHUIAEMBIX TPYHTOB
BEPXHEH BOJOHOCHOMN TOJIIH ITyTeM 3a00pa BOJIbI HEMOCPEACTBEHHO U3 HUX 3aTPYAHUTEIBHO.

B cBA3M ¢ 9THUM, OCHOBBIBAsCh Ha JAaHHBIX O B3aMMOCBSA3U IOJ3EMHBIX BOJ BCEX CIIOCB
rpyHTa, TpeOyeMoe OHMKEHUE YPOBHSI MOJ3EMHBIX BOJ MOXET ObITh JOCTHUTHYTO OTKAuKOH



N3 BECPXHUX CJIOCB IICCKOB.

Yepr. 97. Cxema IpeHAKHOI CHCTEMBI JJIsl 3AIUTHI OT MOATOIJIEHUSI POMBIIILIEHHOT 0
npeanpusTus

1 - 3emysHAs gaMOa; 2 - TITyOOKH ApeHax ¢ CHPOHHBIM KOJUIEKTOPOM, YIIOKEHHBIM B rayepee; 3 - HaCOCHBIC
CTAHIUH JUTS IePeKauKH IPESHAXKHBIX BOX; 4 - OTKpBITast KaHaBa; 5 - mpuaaMOOBEIi IpeHax; 6 - rajepest
rIyOOKOro IpeHaxa; 7 - BOOOIOHNU3UTEIIbHBIC CAMOHM3IMBAIOLINECS CKBAXKHHBI; 8 - ITOHIKSHHBIH YPOBEHb
nmo3eMHbBIX Bo; 9 - mecok; 10 - rpaBenucTsIit mecok; 11 - rmHa

Yepr. 98. 'astepesi cuoHHOr0 KOJLIEKTOPA

1 - komiekTOp; 2 - Tajgepest cuOHHOTO KOJJICKTOPa; 3 - CMOTPOBOM KOJIOAEI APSHaXka raiepeu; 4 -
COIYTCTBYIOIIUIA APEHAXK; 5 - BOJOMOHNU3UTEIILHAS CAMOU3IHBAIOIANCS CKBOKUHA;, 6 - OTOJIOBOK CKBa)KUHBI

B cootBercTBUM C BBIIEU3TIOKEHHBIM, IPEAYCMATPUBAEM YCTPOICTBO B OTIEIbHBIX
JOCTYITHBIX MECTaX BOJI03a00pHBIX COOPYXEHUH, KOTOphIe MOTYT OBITh BBINOJIHEHBI KaK B
BUJE JyuyeBbIX Bojao3zabopoB (uept. 100), Tak U B BUAE TPyNN BEPTUKAIBHBIX
BOJIOTIOHU3UTEIBHBIX CKBAXHH, 000PYAOBaHHBIX HACOCAMH.
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Yepr. 99. Cxema k npumepy 28

1 - 3amuniaemMplii 00BbEKT; 2 - pacuUeTHBIH KOHTYP TTHTaHUS
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Yepr. 100. /IpenakHasi cucTeMa 3aCTPOEHHOM MJIOIIAKH C HCNOJb30BAHUEM Jy4eBbIX
B0/103200pOB

1 - BoJ103a00pHBIE COOPYKEHUST; 2 - CYTIIMHOK; 3 - CYIECh; 4 - IIECKH C BKJIIOYEHHEM I'PaBusl; 5 - IInHa

YACTb I11. COOPYKEHHS H YCTPONCTBA CHCTEM 3ALMTEI TOPHBIX
BBIPABOTOK, 3JAHUI1 1 COOPYKEHUI OT MOJA3EMHBIX BO/I (K CHull
2.06.14-85 Ml CHull 2.02.01-83)

9. BOAOIIOHU3UTEJIBHBIE CKBAYKNHbI
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Buanbl ckBakKuH

9.1. BoAOmOHU3KTEbHBIE CKBAKUHBI SBISIOTCS OJHAM U3 HanOOJiee pacrmpoCTPaHCHHbIX
CPEICTB BOJOMOHMKEHHST KaK B TOPHOM, TaK M B TPOMBIIUICHHOM H TPaXKIaHCKOM
CTPOUTENBCTBE.

Bo10noHM3HUTEIbHBIE CKBAKUHBI CIICYET MPEyCMaTPUBATh Ui 00Pa30BaHUsI KOJIBIIEBBIX,
HEMOJHO-KOJIBICBBIX, JIMHEWHBIX WJIM TPYIIOBBIX BOJOIMOHU3MTEIBHBIX CHCTeM. B
HEKOTOPBIX CIYYasix TAK)KE BO3MOXKHO HCIIOJIb30BAHHUE OJMHOYHBIX CKBAKHUH.

9.2. B mpoekre cieayeT MpeAyCMaTpHBaTh  BOJOMOHHM3UTENbHBIE  CKBa)KHHBI,
3a0ypHBacMble C y4eTOM YCIIOBUI HMX YCTPOMCTBA C MOBEPXHOCTH 3E€MIIH, OepM U JHA
OTKPBITHIX BBIPAOOTOK, & TAKXKE U3 TOJ3EMHBIX BBHIPAOOTOK. B 3aBUCHMOCTH OT MPUPOJHBIX U
IKCIUTYaTAlMOHHBIX ~YCJIOBHHA CKB&KHHBI MOTYT OBITh OTKPBIThIC (COOOIIAMOMIMECS C
arMochepoii) Hin BaKyyMHBIE (C 3arepMETH3HPOBAHHBIM YCTHEM).

9.3. OTKpPBITBIC BOJOMOHU3UTEIHLHBIC CKBAXUHBI C YUSTOM THIPOTCOIIOTHYSCKUX YCIOBHIA
¥ 3a/1a4 MPOEKTHPYEMOTO BOIOMOHIKEHHsST MOTYT OBITh MPEIYCMOTPEHBI: 06OPYIOBAHHbIE
HacocaMd (WM BOJOMOABCMHUKAMHU JPYTHX THIIOB), BOIOMOTJIONIAOIINE, CKBO3HBIC
(UITBTPBI U CAMOU3ITHBAIOIIHECS (C U3ITUBOM Yepe3 YCThE).

BakyyMHbBIC CKBaXXHHBI, KaK MMPABHUIIO, CIICAYET MPOSKTHPOBATH C MOTPYKHBIMH HACOCAMH
(BaKyyM-KOHIIEHTPUYECKUE CKBAKHHBI, OOOPYIOBaHHBIC 3KEKTOPHBIMH HIIOPHIBTPAMH,
npuBeseHbl B pa3a. 10).

9.4. Tlpu mNPOEKTUPOBAHWH KOHCTPYKIUI BOJOTMOHH3UTENIbHBIX CKBAXUH CIEAYET
YUIUTBIBATh BUJA CKBRXWH, WX TJIyOHHY, THIPOTCOJOTMYECKHE YCIOBHS CTPOHUTEIBbCTBA,
IpUMEHsieMOoe 000PY/I0BaHHE U TEXHOJIOTHIO TIPOU3BO/ICTBA pabOT MPH YCTPOUCTBE CKBAXKHUH.

B mpoexTe T0KHBI OBITh MPEIyCMOTPEHBI BO3MOXXHOCTH U3MEPEHHS B CKB)KHHE YPOBHEH
¥ TEMIIEpATyp MOA3EMHbBIX BOJ] U OCYIIECTBICHHUs 0TOOPA UX MPOG IS AHAIU30B.

9.5. OTKpbITBIC W BaKyyMHbIC BOJOIMOHU3HUTEIBHBIC CKBAXHHBI, OOOPYIOBaHHBIC
HACOCaMH, BOOIMOIJIONIAIONINEG CKBAXHHBI M CKBO3HBIC (DUIIBTPBI, KaK MPABHJIO, JOJDKHBI
BKJIFOYATh: CHCTEMY COOCHBIX OOCAJHBIX KOJOHH JJIsi 3aKPEIUICHUSI CTBOJIA CKBAKHHBI U
V30JSIIMM  TIPH  HEOOXOJMMOCTH OCYIIAeMOro CJos OT JAPYTHX BOJOHOCHBIX CIIOEB,
HIepeceKaeMbIX CKBaXKUHOM; OTOJIOBOK; (PHIBTPOBYIO KOJOHHY C OTCTOWHHKOM HITH BBIITYCKOM
¥ [IeCYaHO-TPABUIHYIO OOCHINKY BOKPYT (GHIbTPA.

9.6. OTKpbITBIC W BaKyyMHbIe BOIOMOHH3HUTEIbHBIE CKBAXHWHBI, 00OPYIOBAaHHBIC
HACcOCaMH, JIOJDKHBI OBITh CHA0KEHbI MaHOMETPOM, 3aJBHIKKOH, OOpaTHBIM KIIAlaHOM,
KpaHOM Juiss 0TOOpa Tpo0 BOJABI M BOJOMEPHBIM YCTPOWCTBOM, a BaKyyMHBIE CKBa)KHHBI,
KpPOME TOT0, BAKYyyMMETPOM M YPOBHEMEPOM.

B otkpeiThix ckBaxkmHax (uept. 101) nomyckaercss mpeaycMarpuBaTh Ui 3aMEpOB
YpOBHEH BOJABL, KPOME YPOBHEMEPOB, MbE30OMETPHUECKHE TPYOKH, KOTOPBIMH B
BOJIOTIOHU3UTENIBHBIX CHCTEMaX MOTYT OBITh OOOPYIOBaHBI OT/ACIBHBIE CKBAKHHBI (HO HE
MEHEe YeM OJIHA 3 JICCSTH).
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Yepr. 101. OTKkpbiTasi BOAONOHU3UTEIbHAS CKBAXKIHHA, 000pyAyeMasi HACOCOM

1 - koHAYKTOD; 2 - HANGUILTPOBas KOJIOHHA; 3 - HanpasJsitolue hoHapy; 4 - OTCTOWHUK; 5 - HAcCOCHas
yCTaHOBKa; 6 - BOgOpreMHOe OKPBITHE (QUIbTPa; 7 - IeCYaHo-rpaBuiiHas 00ChInka; 8 - mydTa; 9 - MecTHBII
rpyHT; 10 - KOJI0OHHA BOIOTIOIBEMHBIX TPYO; 11 - mbe3oMeTpsI

[Tbe30omMeTpryeckue TpyOKH CleAyeT MpeaycMaTpuBaTh Uil 3aMepa ypOBHEH BOJIBI B
HOJIOCTH (PUIBTPOBOW KOJIOHHBI U B €€ 3aTPYOHOM MPOCTPAHCTBE.

Bakyymuble ckBakuHbl (depT. 102) repMeTHU3UPYIOTCS KPBIIIKOH, MMEIOIeH (iaHIeBoe
COCINMHEHHUE C OI'OJIOBKOM CKBa>XHUHBI. B KPBIIIKE JOJIKHBI OLITH npeayCMOTPECHBI CAJIbHUKH
JUIsl TIpOTycKa KaOeneH, jaeraneil o0OpymoBaHUS W NPUOOPOB (BaKyyMMeTpa, MaHOMETpa,
ypOBHEMEpa).
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Yepr. 102. BakyymHasi BOAONOHN3UTEIbHASI CKBAKUHA

1 - MaHOMETp; 2 - BEHTHIIB; 3 - TPyOKa BaKyyMMeTpa; 4 - TIHHSIHBIN TaMIIoH; 5 - mydra; 6 - HaadunsTpoBas
Tpy0a; 7 - HamopHbIH TpyOomnpoBo; 8 - mwibTp; 9 - Bomoymop; 10 - kabenp; 11 - crabmmu3aTop TUHAMHUYIECKOTO
ypoBHsi; 12 - oOpatHsbIi kinanaH; 13 - Hacoc; 14 - koxyx; 15 - anexTponBurarens; 16 - orcroitnuk; 17 - mydTa;
18 - TpyOka mpubopa 1 n3MepeHus BOIBI B ckBakuHe; 19 - TpyOKa Ui moKiIroueHus BakyymHacoca; 20 -
KphbIKa; 21 - BAKyyMMeTp

9.7. OroNoBKM CKBa)XWH, 000PYIOBaHHBIX HACOCAMH, JOJDKHBI 00eCIeYnBaTh OMOPY IS
MOHTAa>xXa HaCOCHOI'O 060pyI[OBaHI/IH U NOpeaoXpaHiATb OT 3aCOPCHUA CKBAXXUH TI'PYHTOM U
CJ'Iy‘-IafIHBIMH npeaMeTaMu C MOBECPXHOCTH.

OronoBoK BO,Z[OHOHI/I3I/ITCJ'ILHOI‘/’I CKBa’XHHBI, 060pyI[OB3HHOﬁ HaCcoCOM, IpHu paCdHCTHOM
CpPOKE JKCIUTyaTalluu OOoJiee OJHOTO Troja PEKOMEHJIYEeTCs pacrojiaratb B 3ariayO0JIeHHOM
KaMCpeC WM B HA3CMHOM ITaBHUJILOHC.

OWIBTPOBYIO KOJIOHHY CIEAYEeT MPOEKTUPOBATh M3 (UIBTPOBBIX 3BEHbEB M INIYXUX TPYO.
HwxHag riyxas 4acTb (UIBTPOBONH KOJIOHHBI JIOJDKHA CIIY)KUTh OTCTOHHHKOM, KOTOPBIH
ClIeIyeT TpeaycMaTpuBaTh TIYOWHOW 2 - 5 M B 3aBHCHMOCTH OT OXHJJIaeMOTo oObeMa
MOCTYIINICHHA B CKBAXXUHY YaCTUI] 'PYHTA.

B cnyuae pa3menenusi CKBa)XMHHOTO Hacoca HUKe QUIIbTpa TiyOrMHa OTCTOMHMKA JT0JKHA
OBITh yBEJINYCHA C YYCTOM BBICOTHI HACOCA.

9.8. I[J'IH OTKAQ4YKM BOJbI U3 CKBAXHWH CJICAYCT MPUMCHATH, KAaK IMPaBUJIO, CKBAXWHHBIC
HeHTpO6C}KHBIe HAaCcoCbl C TIIOIrPY>XHBIM  JJICKTPOABUTATCIIEM HWJIIM C  ABUIaTCIIEM,
YCTAHOBJICHHBIM Ha CKBOXUHOM M COCAUHCHHBIM C paGOLII/IM OpraHoM BCPTUKAJIbHBIM
TPaHCMHCCHOHHBIM BajioM (Tabi. 14, gept. 103).



[Ipu HeoOXomuMoCTH (HAampuUMeEp, NpPU OTCYTCTBUHM 3JEKTPOIHEPTHHM) MOTYT OBITh
UCIIOJIb30BAaHbl M JPyrue BOAOMONBEMHUKU (ApAUQTHL, THIPOIJIEBATOPHI, MOPIIHEBBIC

HACOCHI).
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Yepr. 103. I'padpux moJeii Q-H arperaros Tuna LB (I'OCT 10428-79)
Taonuna 14
MoIHoCTh MoHocTb JminHa
JmnHa
Mapka Hacoca JNIEKTPOJBUIATEIS, Mapka Hacoca 9NIEKTPOJBHUTATEA, | HACOCA,
Hacoca, MM
kBT kBT MM
Arperarspl 3J1eKTPOHACOCHbIE LEHTPOOEKHbIE
CKBa;KUHHBIE ISl BOABI
1311B6-4-130 2,8 1700 1311B10-63-150 45,0 2504
1311B6-4-190 4,5 2041 2011B10-63-150 45,0 2415
3911B6-6,3-85 2,8 1358 2011B10-63-180 45,0 2500
4311B6-6,3-85 2,8 1484 BLIB10-63-110XTp 32,0 1998
3011B6-6,3-125 4,5 1564 1311B10-63-270 65,0 3234
4511B6-6,3-125 4,5 1710 3211B10-120-60 32,0 1803
1311B6-10-50 2,8 1361 BLIB10-160-35I" 22,0 1764
3D11B6-10-80 4,5 1415 3O1B12-63-520X 160,0 4267
1311B6-10-110 55 1713 1311B12-160-65 45,0 1966
1311B6-10-140 8,0 1891 1311B12-160-100 65,0 2157
1311B6-10-185 8,0 2222 311B12-160-140 90,0 2619
BLB6-10-235 11,0 2799 31B12-160-140XT 125,0 2805
3911B6-16-50 4,5 1502 1311B12-210-25 22,0 1747
3011B6-16-75 55 1708 2011B12-255-30T 32,0 1602
BLIB6-16-160XTpl 16,0 2632 BLIB12-375-60XTp 90,0 2487
3011B6-16-140 11,0 1795 1311B14-120-540XTpI' 260,0 7586
13211B8-25-100 11,0 1832 1311B14-210-300X 250,0 4912
2011B8-25-100 11,0 1822 1311B16-375-175X 250,0 4301
2511B8-25-150 16,0 2128 Arperartsl BOIONOAbeMHBIE ¢ JICKTPOABUraTe1eM
HaJ CKBAKHMHOH
1311B8-25-150XTpI" 22,0 2658 20A-18X1-1 75
2011B10-63-65 22,0 1720 20A-18X1-1 250 27210
2011B10-63-110 32,0 2125 24A-18X1-1 250 83375

Ipumeuanus: 1l OcHoBHble XapakrepucTuku arperaros J1IB coorBerctBytor 'OCT 10428-79.




MomHocTb Tinsa Mo1uHOoCTb Jnuna
Mapxka Hacoca 3JIEKTPO/IBUTATEIIA, Mapka nacoca 3JIEKTPOABUTATEIA, | HACOCA,
Hacoca, MM
kBt kBt MM

2. TpeOyemsIii moxmop At HacocoB Mapok ot D1IB6-4-130 mo 1911B12-210-25 - 1 m; ms 2011B12-255-30T
n 1511B14-210-300X - 2 m; amst O1B12-375-60XTp u 131[B16-375-175X - 6 M.

3. BykBeI B Mapke o3Ha4arT: A - apre3maHckuii; B - BoxsHOM; [T - mormyckaeTcss OBBIICHHOE COACPIKaHHE
TBEPIBIX MEXaHUYECKUX IpuMmeceld B Boxae; Tp - MOmycKaeTcs TOBBINICHHAs TeMIepaTypa BOObl; X -
JOIYCKAaeTCsl XMMHYECKas aKTHBHOCTh BOIbI; L[ - meHTpoOexHBIH; D - ¢ NPUBOAOM OT MOTPY)KHOTO
SIEKTPOJBUraTeNs.

4. Yucna B MapKke 03Ha4aroT: nepsoe (ais HacocoB Tna DB - mepBoe nocie OykB) - BHyTpeHHHH JHaMeETp
(UIBTPOBON KOJOHHBI, YMEHBIIEHHHIH B 25 pa3 W OKpYIJIEHHBIA; BTOpOoe - Ui HAacocoB Tuma A -
BBICTPOXOIHOCTE, s Hacocos Tuma LB - momaua, M°/d; TpeThe - I HACOCOB THIA A - YHCIO KOPIYCOB
Hacoca, U1 HacocoB Tuna DB - mamop, m. Jlnst HacocoB tuma DIIB mepex OykBamu CTaBUTCS MOPSAKOBBIN
HOMep MojiepHHu3anuy, Hanpumep: 1211B12-160-65.

Hacocsl cnenyer ycraHaBiauBaTh BHYTPU (UIBTPOBON KOJOHHBI 110 BO3MOXHOCTH BBILIE
¢unbTpa.

[Tpy HEOOXOIMMOCTH pa3MEIleHHUs] IMOTPYNKHOIO 3JEKTPOJBUIaTeNsl HUXe (uibTpa B
IPOEKTe CledyeT MpeAycMaTpuBaTh  YCTPOMCTBO, 0OECIEUUBAIOLIEE  LUPKYISIIUIO
HOCTYMNAIONIEH B CKBRXXUHY BOJIBI BOKPYT KOpPITyca JIBUTATeINs 1)1 €10 OXJIaKICHUS.

Tumopasmep (QUIBTPOBOH KOJOHHBI PEKOMEHIYETCS TNPUHUMATh CIEAYIOMHMNA 32
MHUHHMMAJIbHO JIOITYCTUMBIM 11 BBIOPAHHOT'O HACOCHOI'O arperara.

9.9. Boponoriomarmue CKBaXUHBI JODKHBI HMMETh (QWIBTPHI B BEPXHEM  CIIOE,
OCYILIAaeMOM C MX IOMOIIbIO, M B HWKHEM - Jull cOpoca BoJbl. B HMXHEH 4acTH CKBaXKMH
CJIelyeT pacroiaraTb OTCTOMHUK, B BEPXHEH - Or0JIOBOK.

OrosioBOK JOJDKEH MPEeoXPpaHsTh OT 3aCOPEHUS CKBaXXHHBI C TOBEPXHOCTH.

9.10. CxBo3zHo#t ¢wmibTp (uept. 104) momkeH UMETh (UIBTPOBYIO KOJOHHY TOJBKO B
npezenax HEeyCTOWYMBBIX TPYHTOB HJIM CKaJIBHOW IMOPOJIBI, €CIM U3 HEe BO3MOYKEH BBIHOC
HECKaJIbHBIX TPYHTOB, 3alOTHSIONIMX TPELIUHBI.

@uUIbTPOBBIE 3BEHbS CIIEAYET NMPeAyCMaTpUBaTh B HUKHEN 4acTH Ka)J10ro Mpope3aeMoro
CKBAKMHOM BOJOHOCHOTO CJIOSI.

OrosioBOK C KpBIIMIKOW, MPEIOXPAHAIONICH OT TOMaJaHusi B CKBAXWUHY CIy4alHBIX
NPEIMETOB, JOJHKEH BO3BBIIIATHCS HAJl TOBEPXHOCTHIO 3eMiu Ha 0,5 M.

B mnoazemHoll BbIpaOOTKE, B KOTOPYIO BBIBOJUTCS CKBO3HOW (PUIBTp, HEOOXOAMMO
IPEeIyCMOTPETh BBIMTYCK (CM. pasn. 4).

9.11. Camou3nMBaroNecs CKBaXHHBI C U3JTMBOM BOJIBI Y€PE3 YCTHE MOTYT OBITH:

BEPTUKAJIbHbBIE I PACIIONOKEHHBIE MO/ HEOOBIINUM YIJIOM K BEpTHKaU, 3a0ypHUBaeMble
C MOBEPXHOCTHU B HUXKeJexalye (110 OTHOIIEHWIO K TOPU30HTY 3a0ypuBaHUs) BOJOHOCHBIE
CJIOM JUIs CHATHSI B HUX U30BITOYHOIO HAIOPa;

3a0yprBaeMble B BOJOHOCHBIE CJIOM M3 MOJA3EMHBIX BBIPAOOTOK W Tajepeil B pa3HbIX
HAIPAaBJIEHUAX JUIsl PELICHUs Pa3IMYHbIX 3a]a4 BOAOIIOHM)KEHNUS;

TOPU30HTAJIbHbIE WM  PACHOJIOKEHHBIE IMOJ HEOOJBIIMM yIJIOM K TOPU3OHTY,
3a0ypuBaeMble WM 3ajlaBiMBaeMble ¢ OepM Ha OTKOcaxX, CO JHAa KOTJOBaHA WJIM Ha
MPUPOJHBIX CKJIOHAX, KaK MpPaBUJIO, B IMOJAOIIBE BOJAOHOCHOTO CJIOSl Juid 3a0opa BOABI W3
[J1yOMHBI TPYHTOBOTO MacCHBa,

Jy4yeBble, 3a0ypuBaeMble M3 KOJOIIEB (IIaXT) B paJMalIbHBIX HaIlpaBiIeHUAX (JIydyeBble
B0OJ103a00PbI), U1 cOOpa BOJIBI C OOJIBIION IIIOMIAAN B OAHOM TOYKE.




Yeprt. 104. CkBO3HOIT GUIABTP

1 - nepdopupoBanHas Tpyda orpaxkacHus; 2 - HaAPUILTPOBBIC TPYOBI; 3 - MECTHBIH ITeCUaHbIN TPYHT; 4 -
recyaHo-TpaBuiiHast 00CHINKA; 5 - GUIBTPOBBIE 3BEHBsI; 6 - mepexonHas MydTa; 7 - 3aABHKKa

9.12. BepTHUKaJIbHBIE CAMOM3IMBAIONINECS CKBAKHHBI JIUISI CHATHS W30BITOYHOTO HAropa B
HIDKENeXKalMX BOJOHOCHBIX cioAx (uepT. 105) WMEIOT KOHCTPYKTHUBHBIE JIIEMEHTHI,
AQHAJIOTHYHBIC yKa3aHHbIM B 1. 9.5. JIHO OTCTOMHHMKA CKBa)XHUHBI JOJDKHO OBITH 3aKPBITO
poOKOIl UK 3aBapeHo.

W3nuBaronyrocst U3 3TUX CKBOKHWH BOJIY CIIEYET HAMPABIATH B BOJOOTBOJISIINE KAaHABHI,
JIOTKH WU B CU()OHHBIN KOJUIEKTOP.

9.13. CkBaxxuHbl, 3a0yprBaeMbie (WJIM 3aJIaBJIMBAacMbIe) U3 MOJI3EMHBIX BBIPAOOTOK (JUepT.
106), coctosT, B OCHOBHOM, U3 (WIBTPOBOW KOJIOHHBI C KOPOHKOH W OTOJIOBKOM,
SIBJISTFOIITUMCS BBITTYCKOM ¥ 000PYI0BAaHHBIM 3aITOPHBIM KPAHOM WJTH 33]IBHIKKOM.
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Yepr. 105. Camoun3inBammascsa CKBakKmHa

1 - BomooTBOAsAIIAs KaHaBa (Y CKBOKHHBI HA YYACTKE JAJTHHON IPHUMEPHO 2 M [ETUKOM 3aMOIHACTCS ebHeM); 2
- meOeHb; 3 - MECTHBIH MeCUaHblil TPYHT; 4 - AepeBsHHas POOKa; 5 - MECOK rpaBeNuCThIi; 6 - memny; 7 -
Harpasisonue Gonapu; 8 - My Tsl; 9 - HanGUIBTPOBBIE TPYOBI
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Yepr. 106. CamousuBamomasics CKBaKuHa, 3a0ypuBaemMas U3 rOpHbIX BHIPA0OTOK B
PAa3HBIX HAIIPABJICHUSAX

1 - wapomeyHoe 10J0TO; 2 - NEPEXOJHUK C 0OPaTHBIM KiarnaHoM; 3 - GuibTp; 4 - KOHAYKTOP; 5 - OrosoBok; 6 -
moJI3eMHast BEIpaOOTKa; 7 - CKaja; 8 - BOJOHOCHBIN CJIOM

9.14. Topu3oHTaNbHBIC WJIM C HEOOJBIIUM HAKIOHOM K TOPHU3OHTY CKBAKUHBI,
ycTpauBaeMble Ha oTkocax (uept. 107) uinm npuMeHsieMble B JIy4eBBIX BOJI03a00pax, MOXKHO



MPOEKTUPOBATh C YYETOM OYypeHHs CKBOXHUH C 0OOcagHbIMU TpyOaMu (BIIOCIIEICTBUU
U3BJICKACMBIMH) M C YCTAaHOBKOW TOJ HMX 3alIUTON KOJOHHBI C TPyOYaThIM (HIBTPOM,
UMEIOIUM BOJIONPHEMHOE TOKPHITHE U BBHIMIOJHCHHEM, IMPU HEOOXOIUMOCTH, IMECYaHO-
rpaBUitHON 0OChINKK. TakKe CKBaXHMHBI MOYKHO TPOCKTHPOBATH M C YUETOM 3aJaBJIMBAHUS
TpyO4aroro mieneBoro ¢uibTpa (IpU OTCYTCTBHHM OIIACHOCTH BBIHOCA YACTHI[ TPYHTa B
HOJIOCTh GHIIBTPA).

Yept. 107. I'opu3oHTAIbHAS CAMOU3JIMBAIONIASICA CKBAKHHA HA OTKOCE

1 - BomooTBOAAImIAs KaHABA; 2 - PIIBTPOBAs KOJIOHHA

9.15. Ilpu 3a0ypuBIINI TOPU30HTAIBHBIX CKBRKUH MOYKHO MPEIyCMaTpUBaTh (UIBTPHI U3
KEepaMHUYEeCKUX U acOECTOLEMEHTHBIX TPYO, TpyOO(DMIBTPOB U3 MOPUCTOrO OETOHA U APYrUX
MaTepHaioB ¢ nruamerpom a0 140 mm.

[Tpu 3amaBnaMBaHMU LIENEBBIX (UIBTPOB UX CIEAYET NMPOEKTUPOBATh, KaK MPaBHIIO, W3
cTanpHbIX TpyO amamerpom 10 300 mMM. J[nMHY TOPH3OHTANBHBIX CKBA)KWUH JIOITYCKAeTCs
HazHayath 10 /0 M B necyanbIX rpyHTax ¥ 10 100 M - B INIMHUCTBIX.

9.16. JlyueBble BOJOIIOHM3UTEIBHBIE YCTPOHCTBA (BOI03a00PHI) COCTOST M3 PaaHaIbHBIX
CHCTEM T'OPU30HTAIBHBIX CKBAXKUH, 3a0MPAIOLINX BOAY M3 BOJOHOCHOI'O CJIOSI U OTBOJSILUX
€e B IEHTPaIbHBII BOJOCOOPHBIA Kojozen. OTBOA BOIBI M3 HEHTPAIBHOTO BOIAOCOOPHOTO
KOJIOZILIA K YCTaHOBJIGHHBIM MECTaM cOpOca OCYILECTBIIETCS ¢ MOMOILBIO PACIOIAraeMbIX B
HEM HacOCOB: OJIHOTO - pab0Yero, APYyroro - pe3epBHOTO.

JlydyeBble BO103a00pHI 00J1a/1al0T BBICOKON MPOU3BOJAUTEIBHOCTBIO U MOTYT OO€CHEeUYUTh
3HAYUTEIHHOE MMPOCTPAHCTBEHHOE Pa3BUTHE OHMKEHUS YPOBHEH (HAIIOPOB) MOI3EMHBIX BO/I.
[Ipy COOTBETCTBYIOLIEM TEXHUKO-IKOHOMHUYECKOM OOOCHOBAHMHU JIyyeBble BOJ103a00pHI
MOTYT IIPUMEHSTHCS JIJISI KPYITHBIX M JUTHTEIBHBIX BOJOTTOHU3UTEIBHBIX PadOT.

PangnanbHble CKBaKMHBI MPUMEHMMbI 0€3 CIEeLUAIbHOTO BOAOCOOPHOTO KOJIOALA, KOTAA
JY4YM HaIpaBJISIFOTCS B CTOPOHY MOTOKA MOA3EMHBIX BOJ U3 OAHOTO MM HECKOJIBKHX MYHKTOB
B KOTJIOBaHE (HampHMep, U3 €ro YIJoB), a BOJa OT HUX OTBOJIUTCS 110 KAaHABKaM.

Jly4eBble BOJONOHU3UTENIbHBIE YCTPOICTBA 00IaJat0T CIETYIOIMMH JOCTOUHCTBAMMU:

MO3BOJISIIOT JIOCTUTHYTH TOYTH TIOJHOTO TOHFDKEHHS YPOBHS TIOJ3€MHBIX BOJA - JIO JTHA
KOTJIOBAaHA, COBEPIICHHOTO 10 CTENEHU BCKPHITHSI BOJOHOCHOTO CIIOS;

B ClIy4ae CJIIOMCTOTO CTPOCHHUS TPYHTOBOHW TOJIIM paJualibHbIe CKBAXXHHBI MOTYT OBIThH
YCTaHOBJICHBI Ha JTF0OOM YpOBHeE, i€ TpeOyeTcss 0TOOp BOABI;

JIOITYCKAIOT HCIOJB30BAaHUE DYKOHOMHUYHBIX IIEHTPOOEKHBIX HACOCOB C TOPHU3OHTAIBHBIM
BAJIOM;

(GWIBTPBl TOPU3OHTATBHBIX CKBOXWH HE3aBUCHMO OT CTENEHH CHIDKCHHS YPOBHS
MOJ3EMHBIX BOJl M €r0 CE30HHBIX KOJeOaHWH Bcerja 3aToIUIeHbl, paboTaloT 1Mo Bceil cBoei
JUIMHE C BBLICOKOI BOJ03aXBaTHOH CIIOCOOHOCTBIO.

JlydeBoit B0m03a00p ClEAyeT MPOEKTHPOBATh B BUJE TPYIIBl TOPU3OHTAIBHBIX (MM
HAKJIOHHBIX) CKBaXuH nuamerpoM oT 50 mo 300 MM, ycTpamBaeMbIXx B paJdalbHOM
HalpaBJIEHUU U3 LEHTPAIBHBIX BOJAOCOOPHBIX (IIIAXTHBIX) KOJOALEB AUaMETpoM 2,5 - 6 M, B
KoJMuecTBe OT 2 110 7 syueit (uept. 108).
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Yepr. 108. JIyueBoii Bogo3adop

1 - maxTa; 2 - Jiy4eBbIe TOPU3OHTAIBHBIC CKBAXHHEL, 3 - IEHTPOOEIKHBIE HACOCKHI

[Ipy pe3Kkoil HEOTHOPOAHOCTH CIIOEB HAa Y4YacTKe 3akKJIaJKH JIy4eBOro Bojo03abopa
HanpaBjeHWEe, YHUCIO W JUIMHA OTACIbHBIX JIydedl JIOJDKHBI OTBEYaTh TPEOOBAHHSIM
paluoOHaJIbHOI'0 pPCHICHUA MOCTaBJICHHOMN 3aJa4ud BOJOIIOHMXKCHUA. HpI/I 9TOM BO3MOXHO
HAKJIOHHOE HAIPaBJICHHE JTyYEBIX CKBKUH (BOCXO/ISIIEE ¥ HUCXO/ISIIIEE).

[Tpu monbope QUIBTPOB JTYYEBBIX CKBAXHH CIEAYET PYKOBOJCTBOBATHCS YKa3aHUSIMH,
OTHOCSIIMMKCS K (UIBTPAM BEPTHKAIBHBIX CKBOKHH, H OMOJHHUTEIHHO YYHUTHIBATH
0COOCHHOCTH MPHUMEHSIEMOr0 CrI0c00a YCTPOHCTBA CKBAKHHBI.

BbI6Op OCHOBHBIX [apaMETPOB JIYYEBBIX BOJ03a00POB OCYIIECTBISICTCS HA OCHOBE
pacyeroB (cM. pa3a. 14).

Kpensenue ckBaskuH, ycTpauBaeMbIX ¢ IOBEPXHOCTH

9.17. KperuteHne CTBOJIa CKBOKUHBI JIOJDKHO 00SCTICUUTh TEXHOJIOTHYHOCTD U HAJC)KHOCTh
B IIPOIIECCE €€ COOPYKEHHS, HOPMAIIbHYIO AKCIUTYaTallMI0 U OTCYTCTBHE HEOIarompusTHOTO
BIIMSTHUS HA OKPYXKAIOUIYIO Cpeny.

HanexxHoCcTh KperuieHus OmpeaenseTcsl MPaBWIBHBIM BBIOOPOM CHCTEMBI 00CaTHBIX
KOJIOHH TMpU JAaHHOM Ccroco0e OypeHHs, MOATOTOBKOW CTBOJIa TEpea CIYCKOM KOJIOHH,
MPAaBUJILHO BBEIOpAaHHON TEXHOJOTHEH CITyCKa U IIEMEHTUPOBAHUS 00CAIHBIX KOJIOHH, a TaKKe
KOHCTPYKIIMEH O0O0OpYyIOBaHUSI YCThS CKBAXWHBI M BO3MOXHOCTBHIO TPOBEACHHUS PadOT,
HEOOXOUMBIX B KOHKPETHBIX YCIOBHSIX.

st KperieHust CTBOJIa CKBYKUHBI TPUMEHSIOTCSI B OCHOBHOM CTaJIbHBIE 00CaTHBIE TPYOBI,
a Takke TpyObl M3 acOecTolieMeHTa U monuMepoB. Cucrema oOcaaku AOMHKKA OTIMYATHCS
MUHHUMAJIBHON METaJNIOEMKOCTBIO.

KoHcTpykiuio KperuieHus cieayeT BbIOMpaTh C y4e€TOM MECTHBIX YCIOBUH, crocoba
OypeHust u oOecledyeHHs] JUIMTENbHOM, OecrnepeOONHON OKCIIyaTallud CKBKUHBI U
MOCTOSTHHOTO XUMHUYECKOT'O0 COCTaBa KaTUPYEMBIX BO/I.

Jns KperieHus CKBaKUH PEKOMEHAYETCsl MpeaycMaTpuBaTh, B OCHOBHOM, THUIIOPa3MeEphI
o0canHbIX TpyO, IpuBeaeHHBIE B Ta0. 15.

9.18. KoHCTpyKTHBHBIC TTapaMeTpbl KPEIUICHUS CKBAKUHBI CIEAYET OMpeNesaTh, HaumHAas
¢ BbIOOpa TUTAa ¥ pa3MepoB (GUIBTPOB (MJIM OTKPBITOTO CTBOJA B Ciiydae OeCUIBTPOBBIX
CKBaxWH). JluameTp BHyTpeHHEH TMOJOCTH (GUIBTPA JOKEH O00ECHEUUTh MPOIMYCK
pacyeTHOr0 TMPUTOKA K CKBaXHHE, a B Cllydac HEOOXOJAMMOCTH M pa3MeIleHHE B HEH
BOJIONOIBEMHOTO 00OpymoBaHus. BHyTpeHHMII auamerp TpyO (UIBTPOBOM KOJOHHBI Ha
y4acTKe  pa3MelIeHuss  BOJOMOJhEMHUKA  JIOJDKEH  oOecrmeumBaTh  3a30p  MEXIY
BBICTYNAIONIMMH YacTsIMH OOOPYIOBaHUS W BHYTPEHHEHW MOBEPXHOCTHIO TPYObl HE MeEHEe
PETJIAaMEHTUPYEMOTO 3aBOJICKUM TMACTIOPTOM TPHUMEHSEMOTO arperara W TO3BOJISIONINN
MOJTYYUTh 3a/IaHHBIE CKOPOCTU OOTEKaHUS KOPITyCa AJIEKTPOABHUTaTENs MOJ3EMHBIMH BOJIaMH,
0TOMpaeMbIMU CKBa)KUHOM, YTO MOJAJIEP’KUBAET 3a/1aHHBIN TEIUIOBOM peKuUM 000pYyAOBaHUS B
mporecce Jkcruryaranun. Kpome TOro, yka3aHHBIM 3a30p JOJDKEH O0ECHeduTh MOHTAX
BOJIONOIBEMHUKA B ClTyyae HEOOJBIIOrO MCKPHUBIICHUS CTBOJIA CKBR)XMHBI MM HAJIUYUS Ha



BHYTPEHHEH NMOBEPXHOCTU TPYOBI CIy4alHBIX BBICTYMAIOIIUX JeTajeil (Kameiab 3aCTHIBIIETO
MeTajia u T.11.).

Koneunslii nuamerp (QuUIBTPOBON KOJOHHBI JOJDKEH MO3BOJUTH BECTH HEOOXOIMMBbIE
THJIPOr€OJIOTHYECKHE HAONIONEHMs, a TaKKe 3aMepbl KOHCTPYKTHBHBIX 3JIEMEHTOB
CKBa)XHMHBI, HATIPUMEDP €€ UCKPHUBIICHUSL.

[Tocne ompenenenus nuamerpa (QUIBTPOBONW KOJOHHBI BBIITOJIHACTCS IOCIENOBATEIbHBIN
BHIOOp TMAMETPOB U BEITUYMH BBIXO/1a 00CAIHBIX KOJIOHH, HAUWHAsl C MEHBIINX JHUAMETPOB B
3aBUCUMOCTH OT crocoba OypeHus. Ilpu sTom yem Oosible BBIXOJA KOJOHH, TeM OOJIbIIIE
3a30p MEXly HUMH.

[Tpy mpoeKTUPOBAHUN CKBAXXHMH C CUCTEMON 00CaJHBIX KOJIOHH CleIyeT MpeaycMaTpuBaTh
TIIATEIIbHOE 3aTpyOHOE LEMEHTHPOBAHHME, WCKIIIOYAIONIee 3arps3HeHHE MEepPeceKaeMbIX
CKBaXXMHOI BOJJOHOCHBIX CJIOEB U 00€CIeunBarollee aHTUKOPPO3HOHHYIO 3aIUTy 00CaJHbIX
TpYyoO.

9.19. Ilpu NpoeKTUPOBAaHMM CKBaKUH HEOOXOAMMO MPEAYyCMATPHUBAThH CIIEIYIOIIUE BUIbI
00CcaHBIX KOJIOHH:

1IAXTOBOE HAmNpaBJieHHWe - OTPe30K TpyObl Oosbimoro auamerpa (1020 - 1620 mm),
yCTaHaBIMBaeMbld B 1mypde riayomnor 1,5 - 2 M ¢ OeroHHpoBaHHEM 3aTpPyOHOTO
IPOCTPAHCTBA, - CIEAYyeT MPUMEHATh HpU OypeHHH TINIyOOKMX CKBaXHH C OOJBIIUM
HAYaIbHBIM JUaMETPOM JIJISl UCKITFOUEHUS Pa3MbIBa YCThS; JJIsl CKBaXHH TIyonHOo# 10 150 M
MOYKHO OTPaHUYUTHCS YCTAHOBKOM KOHAYKTOPA;

KOHAYKTOP - KOJIOHHA TPYyO, oOecreunBaroniasi KperuieHue BEPXHEr0 HEYCTOWYMBOTO CIIOS
HOPO/Ibl, U30JISILMI0 BOJOHOCHBIX CIIOEB Ui MPEAOTBPAIICHUS UX 3arpsi3HEHUs, IEPEKPhITHE
YYaCTKOB BO3MOKHOTO TIOTJIOUICHUSI MPOMBIBOYHOTO pacTBOpa MpH OypeHHH, CO3/IaHHE
OIIOPBI IIPU CITyCKEe 00CaJHBIX KOJOHH; IIPH YCTOWYMBOM BEPXHEM CJIO€ U OTCYTCTBHM B HEM
BOJIOHOCHBIX IPOCIOCK KOHAYKTOP IOMYCKAETCsl HE NMPUMEHATh HIH MPEIyCMaTpUBaTh €ro
HOCJEayIOIIee U3BIICUEHUE;

NMPOMeKYTOUYHBbIE KOJIOHHBI, M30JUPYIOIINE HHTEPBAIBI T'€OJOTHUECKOTO pa3pesa, CBS3b
KOTOPBIX C HIDKEJIEKAIUMHU CIOSMH HEJIOMyCTUMA 10 YCIOBUAM OypeHUs WM MOCIeyIoen
OKCIUTyaTallil CKBaXHWHBI. KpoMe TOro, MNpPOMEKYTOYHBIE KOJIOHHBI ~OCYIIECTBIISIOT
KpeIJIeHHe CTBOJIa B HEyCTOMUMBBIX mopojax. Ilpu ycraHoBke ¢uiabTpa «BHIOTai» WIN B
0ec@UIbTPOBBIX CKBaXXMHAX MOCIEIHSAS (MEHbIIas M0 JUaMeTpy) MPOMEXYTOUHasi KOJIOHHA
MOYET OBITh MCIIOJIb30BaHa U B KAUECTBE IKCILUTyaTallUOHHOM;

IKCIJIyaTAMOHHBIE KOJIOHHBI, PEICTABIIAIONINE COO0H OCTaBIsIEeMbIe Ha CPOK CITYXKOBI
IPOMEKYTOUHBIE KOJIOHHBI;

¢puIbTPOBasA KOJIOHHA, OOECIIEYMBAIOIIAS KPEIUIEHHE CTBOJA CKBKUHBI IO BBICOTE
JPEHUPYEMOT0 BOJOHOCHOTO CIIOS; B COCTaB 3TOW KOJIOHHBI BXOJSAT OTCTOWHUK, (QUIBTP U
HaaUIBTPOBEIE TPYObl. B ompeneneHHBIX YCIOBHSIX JKCILTyaTallMOHHAs KOJIOHHA MOXET
OBITH UCIIOJIb30BaHA KaK (PUIIbTPOBAS.

TaoOnuma 15
YcnoBHbII Tpyba Mydra YcnoBHbIN Tpyba MydTa
HApYAKHIH | Tomumsa Macca | HapyxHnbiii | Macca, Hapy:KHBI | Tonmuia Macca | Hapyxwusiit | Macca,
JUaMeTp, | CTCHKH, IUAMETp, | CTEHKH,
1 ™, kT |TMaMeTp, MM| KT 1 ™, XT |TMamMeTp, MM| KT
MM MM MM MM
114 7,4 19,4 127,0 3,7 406 11,1 108,3 431,8 35,9
127 7,5 22,1 141,3 4,6 426 11,0 112,6 451,0 37,5
140 7,7 251 153,7 52 473 11,1 1259 508,0 54,0
146 8,5 28,8 166,0 8,0 508 11,1 136,3 533,4 44,6
168 8,9 35,1 187,7 9,1 530 12,0 153,3 - -
178 9,2 38,2 194,5 8,3 630 12,0 182,9 - -
194 9,5 43,3 215,9 12,2 720 12,0 209,5 - -
219 10,2 52,3 2445 16,2 820 12,0 239,1 - -
245 10,0 58,0 269,9 17,9 920 12,0 268,7 - -
273 10,2 65,4 298,5 20,7 1020 14,0 347,3 - -
299 11,1 78,3 328,5 22,5 1120 14,0 3819 - -




YcnoBHbIi Tpyba Mydra YcnoBHbIi Tpyba Mydra
HApy KHEBIH | Tomuuia Macca | HapyxHhsiii | Macca, HApysKHbIi | Tosmuuia Macca | HapyxHnsiii | Macca,
JUAMETp, | CTEHKH, UaMETp, | CTEHKH,
1 ™, KT |THaMeTp, MM| KT 1 ™, KT |muaMeTp, MM| KT
MM MM MM MM
324 11,0 84,8 351,0 234 1220 14,0 416,4 - -
340 10,9 88,6 365,1 25,5 1320 14,0 450,9 - -
351 11,0 92,2 376,0 29,0 1420 14,0 485,4 - -
377 11,0 99,3 402,0 31,0

IIpumeganue. TpyOsl ¢ yCIOBHEIMH HapyXHbIMH nuamerpamu oT 114 no 508 mm coorBercTBytor TOCT
632-80, a ¢ qmameTpamu ot 530 mo 1420 mm - TOCT 10704-76.

9.20. /Ins KperuleHus CKBaXHH CJEAyeT NpeaycMaTpuBaTh OOCagHBbIC IENBHOTSHYTHIC
cranpabie Tpyobl (COCT 632-80, T'OCT 6238-77) unu saekrpocBapubie Tpyosr (I'OCT
10704-76, TOCT 8696-74), pekoMeHaAyeMbIe pa3Mepbl KOTOPHIX MpUBEACHBI B Tabn. 15. B
IPOEKTaxX HEOOXOJMMO IpelycMaTpUBaTh IOCIIE€ YCTAHOBKUM M ONpPOOOBaHUS (UIBTPOBON
KOJIOHHBI HW3BJIeYeHHE OOCAIHBIX TPyO, NpPEJHA3HAYCHHBIX TOJBKO JUISI BPEMEHHOTO
KPEIJICHUsI CTEHOK CKBAKUHBI.

13 xomoHH 00caHBIX TPYO, BXOAIMINX B KOHCTPYKIIMIO CKBAKUH U OCTABJISIEMBIX B TPYHTE
OpU HX OSKCIUTyaTallud, AOJDKHA OBbITh M3BJIEYEHA MX CBOOOAHAas vacTh. Bepxuuil oOpes
ydacTka 00CaJHOM KOJIOHHBI, OCTaBJISIEMO B CKBa)XHHE, OJDKEH OBITH PACIOIOKEH BBIIIC
OarMaka npeapAyIie KOJIOHHBI He MeHee ueM Ha 3 M Mpu I1yOuHe cKkBakuHbI 10 50 M 1 He
MEHee 4eM Ha 5 M - pH 0oJIbIIeH TIIyOrHE CKBAYKHHBI.

Jis riyOOKMX CKBaKMH NPUMEHSIOTCA 00cajHble TpyObl, 00J1aJaroliye MOBBIIIECHHOM
MIPOYHOCTHIO U TEPMETUYHOCTHIO Pe3b00BhIX coeanHeHuil Tuna OTTM c TpanenenaaabHbIM
npodunemM pe3pObl, a Takke TPyObl ¢ YUIMHEHHOH Hape3koil pe3nObl. st oOcagHbix TpyO
muamerpoM oT 114 no 245 mm pe3nba mmeer 8 HUTOK Ha 25,4 MM, a MIPH TUAMETPE CBBIIIE
245 MM - 6 HuToK. CoeAMHAIOTCS 3TU TPYObl My(dTamu, 4To TpeOyeT yBEIMUYEHUs AUaMeTpa
Oypenust mon oOcamHyro KoiloHHY. [loaTomy JoIyckaeTcss TpUMEHEHHE OeCIIOBHBIX
ropsiuekaranbix Tpyo (FOCT 8732-78), uMmeromuX BHYTPEHHIOK U HApYXKHYI Hape3Ky
pe3bOBbl, YTO UCKITIOYAET IPUMEHEHNE MY (DT.

B arpeccuBHBIX BOAAX HCHOJB3YIOTCSA OOCagHbIe TPYOBI ¢ (yTEPOBKOH M3 MOIMMEPHBIX
MaTepHaioB WIH CTEKIIA.

TpyObl 60NBIINX AUAMETPOB COETUHSIOTCS AIEKTPOCBAPKOH.

9.21. Jlyist xperuieHust CKBaXHH TyonHo# 10 150 M mipu poTopHOM OYpeHHH JOMyCKaeTCs
npUMeHeHHe TpyO acOECTOIIEMEHTHBIX U U3 MOJIMMEPHBIX MaTepHUajoB.

AcbecroriemenTHbie HanopHbie TPYOB! (COCT 539-80) nerde craabHBIX, HE MTOABEPTAIOTCS
KOPpPO3MH, XOpOIIO CXBaTbIBAIOTCA C I[EMEHTHBIM pacTBOPOM IMpHU  3aTpyOHOM
[IEMEHTUPOBAHHUHU U TO3BOJISIIOT CHU3UTh PACXOJ] METAJlIa Ha KaXKIbI MEeTp CKBaXKuHBI 10 50 -
60 xr. CtommocTh acbecTorieMeHTHBIX TpyO Ha 60 - 65 % Hioke, yeM cranbHBIX. CoeTUHEHUS
acOeCTOIIEMEHTHBIX TPYO OCYIIECTBIAIOTCA Ha My(Tax M3 CTald, acOecTolleMeHTa WU
ruractMaccel. [Ipu mpoekTupoBaHuHM HEOOXOAMMO TAaK)KE YUUTHIBATH XPYIKOCTb, CIOKHOCTh
MOHTaXXa, 3aTPyIHEHUS IIPU TPAHCIIOPTUPOBAHUH aCOECTOLEMEHTHBIX TPYO.

TpyObl U3 MOJMMEPHBIX MaTepHajoB, yaie Bcero u3 nomumdTwieHa (FOCT 18599-83),
00J1aJal0T BBICOKOM XMMHMYECKOW CTOMKOCTBIO, MMEIOT HEOOJBIIYI0 MacCy, OTJIMYAIOTCS
MaJIOW IIEPOXOBATOCTBHIO, UYTO CHIDKAET THAPABIMYECKHE IOTEPH TPU TPOIYCKE BOJIBI.
CoenuHsI0TCS TpYObl CBAPKOM MM CTSKHBIMU (pIIaHIIAMHU.

[Tp MpoeKTHPOBAaHUH CIEAYET Y4EeCTh, YTO TPYObI U3 MOJMMEPHBIX MATEPHAIOB UMEIOT
HU3KYIO TPOYHOCTh W OTHOCHUTEIBHO Mallblii CPOK CIYXObI, YTO CBS3aHO C Pa3pylICHHEM
TUTACTMACCHI TTOJT BO3/ICHCTBHEM COJTHEYHON pajHaIliy.

9.22. IlemeHTHpoBaHHE 3aTpyOHOrOo MPOCTpAaHCTBa O0O0CaAHBIX Tpyd  ciemxyer
npeaycMaTpuBaTh C MEJIbI0 HM30JSIIUM BOJOHOCHBIX CIIO€B OIWUH OT JAPYroro WA OT
MOBEPXHOCTH 3€MJIM, YyIEpKaHUs O0O0CaAHBIX KOJIOHH B TIOJBEIIEHHOM COCTOSHUH,
o0ecrieyeHHs 3alUThl TPYO OOCAagHBIX KOJOHH OT KOPPO3HUU U HCKJIFOUEHUS MOIJIOIIEHHS
IPOMBIBOYHOM KHMJKOCTHU B TIpoliecce OypeHus.
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LleMeHTHPOBaHHE MOKHO MPETYCMAaTPUBATEH C TIOMOILBIO LIEHTPAIBHOTO CTaBa OYPUIIBHBIX
TpyO, OOOPYIOBAaHHBIX IIEMEHTHPOBOYHOW TOJIOBKOW, WM 4YEpe3 3allMBOYHBIC TPYOHI,
NOJAroIIKe IIEMEHTHBIN pacTBOp B 3aTPpyOHOE MPOCTPAHCTBO CIEAYIOIINMH CIIOCOOAMHU:

noxbamMayHasi 3ajMBKa IEMEHTHOIO pacTBopa uepe3 CTaB OYpHIBHBIX Tpyo C
MOCIIEAYIOMIEH YCTAaHOBKOM 00CaIHOM KOJIOHHBI Ha 320014,

pOJaBIMBaHKE IEMEHTHOIO pacTBOpa dYepe3 00cagHyi0 KOJOHHY B 3aTpyOHOe
IPOCTPAHCTBO CKBAKUHBI C MPUMEHEHUEM Pa3/IeIUTEIbHbBIX MPOOOK UIIH O€3 HHX;

MPOJABIMBAHUE LIEMEHTHOI'O PACTBOPA U3 3aJMBOYHBIX TPYO M 0OCAaIHON KOJOHHBI MPHU
FEPMETUYHO 3aKPhITOM YCThE€ B 3aTPYOHOE IPOCTPAHCTBO CKBAXKHUHBI;

HarHeTaHue IIEMEHTHOT'O PacTBOPA U MIPOMBIBOYHOM JKUJKOCTH B 3aTpyOHOE MPOCTPAHCTBO
CKBRXHMHBI C BBIXOJIOM HMX B 00CaJHyI0 KOJIOHHY (TaK Ha3bIBa€MBI CIIOCOO 0OpaTHOTrO
[ICMEHTUPOBAHHS);

HarHeTaHWEe LIEMEHTHOTO PacTBOpa 4Yepe3 3aJIMBOYHbIC TPYOBI, OMyIIEHHBIE B 3aTpyOHOE
MIPOCTPAHCTBO;

MaH)XETHOE 1IEeMEHTUPOBAHUE;

JIBYXCTYIEHYATOE [IEMEHTHUPOBAHUE.

[Ipu OypeHun BOJONOHU3UTENbHBIX CKBAXHH MPEANOYTUTEIbHEE IPEIyCMaTpUBaTh
OJIHOCTYIIEHYATOEe LIEMEHTUpOBaHHWE. B 3TOM ciydae HCHOIB3YIOTCS OJHA WM JBE
pazaenurenbHble NpoOku. [lpumeHeHne nNpPoOOK MO3BONISET MCKIOYUTH CMEIIMBAHUE
[EMEHTHOTO pacTBopa C JKUIKOCTbIO, HCIOJb3YeMOW [UIS CO3[aHUs  JaBJICHHS.
[IpeamouruTenpHee IEMEHTUPOBAHUE C ABYMS pa3euTeIbHBIMU MPOOKaAMHU.

B mnpoekre crneayer mpeaycMaTpuBaTh MPOMBIBKY CTBOJIA CKBaKMHBI OT IJIaMa IeEpes
HeMeHTUpoBaHueM. [1lociie 3Toro B CKBaKMHY NOTPYKASTCsl HUKHSIS pa3feuTeIbHas MpooKa,
KOTOpasi MpoJaBIMUBaeTCs K Oammaky 0OcagHOW KOJOHHBI MYTEM HAarHeTaHUs IIEMEHTHOTO
pacTBopa LIEMEHTHPOBOYHBIM arperaToM WM HacocoMm OypoBo# ycTaHOBKH. HeoOxomumbiii
00BbeM IIEMEHTHOI'O PacTBOpa OMpeAessIeTcs 10 3aJaHHOM BBICOTE KOJBIEBOIO MPOCTPAHCTBA
3a 00cagHOM TPyOOU U MO BBICOTE ITOM TPYOBI HA YYaCTKE HUYKHETO YITOPHOTO KOJIbIIA. 3aTeM
B CTBOJI CKB@£)XHMHBI OIyCKaeTCs BEpXHssS pas3JeluTeNbHas MpoOKa, BbIMIE KOTOPOH
3aKauMBaeTcd KHUAKOCTh (BOJA WJIM TJIMHUCTBIM pacTBOpP) M C €€ IMOMOUIbIO CO3JaeTrcs
nasiienne. HwkHss npoOka oImyckaeTcst 10 yIOpHOro KoJjblia OammMaka 00caJHOM KOJIOHHBI.
B mporecce HarHeraHusi KMIKOCTH JIaBJICHHE Haja HIDKHEW mTpoOkod Bospacrtaer. [lof
BO3/CHCTBUEM 3TOTO JaBJICHUS HWXKHAS MpoOKa paspyllaercs, ¥ LEMEHTHBbIH pacTBOp U3
MOJIOCTU 00CaJHOW KOJIOHHBI IOCTYHaeT B 3aTpyOHOE NPOCTPAHCTBO CKBaXWHbI. [lpu
NocaZke BepxHeW NMpoOKM Ha HUKHIO OTMEYaeTCsl Pe3Koe MOBBIINIEHUE IaBJICHHS, UTO
CBUJIETENILCTBYET O IOJIHOM 3aKayke pacTBopa B 3aTpyOHOE MPOCTPAHCTBO CKBa)KUHBI; NPU
3TOM paboTa HacocoB Ipekpaimaerca. B mpouecce OypeHHs Mo MOCIEAYIONIYI0 00CaaHyI0
WK (UIBTPOBYIO KOJIOHHBI MPOOKH pazOypuBatorca. OHU U3rOTaBIMBAIOTCS U3 MaTepHaOB
HEOOJIBIION MPOYHOCTH - IEPEBA, PE3UHBI, TNIACTMACC U T.II.

Bo3moxxHO mpenycMaTpuBaTh IIEMEHTUPOBAHME IyTEM IPOJABIMBAHUS IEMEHTHOIO
pacTBopa uyepe3 obOcagHylo TpyOy M 0e3 pasaenuTenbHbIX HpoOoK. B sToM ciyuae
HEOOXOUMO YYUTHIBATh, YTO MOKET MMETh MECTO CMEUIMBAaHUE LIEMEHTHOTO pacTBOpa C
HarHeTaeMou KUAKOCTBIO.

[Ipy HEOOXOAMMOCTH YMEHbBILIEHUS JaBJICHHUS Ha CTEHKHM CKBAKHUHBI WM CHIKEHUS
MOIITHOCTH HACOCHOTO OOOpYAOBaHUS JIONMYCKAeTCs I[IEMEHTHPOBAaHHWE C  IOMOIIBIO
3aJIUBOYHBIX TPYO, OMYCKA€MbIX B IOJIOCTh 00CAaTHOW KOJIOHHBI. DTOT CHOCOO MTPOCT M
BBITOJIHSACTCS 0€3 CIEeUaIbHOTO TEXHOJIOTHYECKOro obopynoBaHus. s 1eMeHTHpPOBaHUS
YKa3aHHBIM CIIOCOOOM HE0O0XO0uMa repMeTU3allls yCThs 3aKperuisieMoi KOJIOHHBI 00CaIHbIX
TpyO. [Ipu 3TOM pacTBOp M >KUIKOCTB Ul CO3JAAHUS JABJICHUS 3aKauyUBaIOTCS B 3aTpyOHOE
IIPOCTPAHCTBO C MOMOIIBI CHEUATBHON T'OJIOBKM, MOHTUPYEMOM Ha YCThE CKBaXMHBI. M3
3aTpyOHOTO MPOCTPAHCTBA PACTBOP MOCTYIAET B MOJIOCTh 00CATHON KOJOHHBI.

Ecnu mpu 3HauuMTeNbHOM BBICOTE HMHTEpBala LIEMEHTHUPOBAHUS BO3HUKAET OIACHOCTD
THIpOpa3phiBa IJlacTa MWJIM  OOHApYXKEHBI 30HBI  IOIJIOMIEHHS, TO IPHUMEHSCTCS



JIBYXCTylNeHYaroe IieMeHTupoBaHue. CHayana MPOU3BOAUTCS IEMEHTAIMs 3aTpyOHOTro
IPOCTPAHCTBA KOJIOHHBI MPHOJU3UTEIBHO JI0 TIOJOBHHBI €€ BBICOTBI OOBIYHBIM CIIOCOOOM C
JIBYMsl pa3/ieiMTENbHBIME TpoOKamMHu. B cepenuHe KOJOHHBI YCTaHaBIMBaeTCs My(Ta,
obecrieunBaromasi CBA3b BHYTPEHHEH MOJOCTH KOJOHHBI ¢ 3aTpyOHBIM MpocTpancTBoM. [1pu
BTOPOW CTaJMU MPOU3BOJUTCS IEMCHTHPOBAHKHE 3aTPyOHOTO MPOCTPAHCTBA OT YKa3aHHOW
MYQTBI U JI0 YCThSl CKBOKUHBI. MaHXETHOE I[EMEHTUPOBAHUE CIICAYET MPEAyCcMaTpUBaTh B
TOM clTydae, Korja o0caaHasi KoJIoHHa obopyayercs GuabTpoM. Ha o0caaHOl KOJIOHHE BHIIIIE
GuabTpa CTaBUTCS OOpaTHBIM KJamaH C OTBEPCTUSAMH W MaH)XETaMH, 4YTO I[O3BOJISIET
OCYILIECTBHUTD BHIXO]I IPOMBIBOYHOH JKUAKOCTH U IIEMEHTHOT'O PACTBOpPA BHIIIE (PHIIBTPA.

OUIbTPbI

9.23. Jlns BOJOMOHM3HMTENBHBIX CKBAXHH CIEIyeT IMpeaycMaTpuBaTh TpyOdaTsie,
KapKacHO-CTEP)KHEBbIE, IPABUTAL[IOHHBIC, KOP3UHYAThIE, KOXKYXOBbIE U OJIOYHBIE (PHIBTPEI
(uept. 109) unm mpoeKTUPOBATH BOJONPHEMHYIO YaCTh CKBKUHBI 0€3 (HIBTPOB, UCXOIS U3
TpeboBanuit Tabd. 16.

Tabauma 16
BI/IZ[ BOI[OHpHeMHOﬁ HJaCTHu CKBaAXXHUH O6HaCTL HpI/IMeHCHI/Iﬂ
1. CxBaxkuHBI, He 000PYIOBaHHBIC PIIETPOM [Ipounble TpemIMHOBATBIE CKaJlbHbIE IOPOIBI, B

npeaciax KOTOPbIX HET OMAaCHOCTU BBIBAJIOB U BbBIHOCA
3aMOJIHAIOIIETO TPEIIMHBI MaTepuaja B  IIOJOCTb
CKBA)XUHBI; IIPU PACIOJIOKEHUU CKBAKMHHOI'O Hacoca
BBIIIC HC33Kp€l’[J’I€HHOI71 JaCcTu CKBaXXUHbI HWJIH B
CKBaXKMHe, paboTtaromieli Oe3 Hacoca; CKBaKUHBI C
YIIUPEHHOH BOJONPHEMHON MOJIOCTHIO, 00pa30BaHHOI
B PE3yJbTaTe BEIHOCA MOPOJIbI U3 BOJOHOCHOTO CIIOSI

2. TpyOuarsle ¢umbTpel - TpyObl ¢ Kpyrioil wam| TpemmHOBaTble CKalbHblE U KPYNHOOOJOMOYHBIE
meneBod  mepdopanueii  ©6e3  OOCBIMKM  ¥M| MOPOABI TNPH  OTCYTCTBHM  OIACHOCTH  BBIHOCA

BOJIOTIPUEMHOTO TIOKPBITHS TPYHTOBOT'O MaTepHaja W3 TPEIINH; NPH HaJIekKalleM
000CHOBaHHMH - TPABEIIUCTHIE TPYHTHI

3. TpyOuarsie ¢unbTpel ¢ BomompueMHbIM| [Ipm HaexameMm OOOCHOBaHMM - KpyIHHBIE U

TIOKPBITHEM n3 TIPOBOJIOYHOM 0OMOTKH,| TpaBeIHCTbIC TIECKH, KPYITHOOOJIOMOYHBIE u

IOTAMIIOBAHHOI'O JIMCTA € OTBEPCTUAMU HUJIKM CETKU, 4| TPCHIMHOBATBHIC CKaJIbHBIC HOPOAbI HNPU OTCYTCTBUU
TaK¥Xe (I)I/IJ'II)TpI)I U3 IITAMIIOBAHHOTO JIMCTa 0€3| OIacHOCTH BBIHOCA TPYHTOBOI'O marepuaia B

OTNIOPHOTO Kapkaca; 6e3 0OCBINKI CKBOKHUHY

4. To xe, C MecYaHO-TPaBUHHON 0OCHITKOI Ilecku u npyrue ropHbleé IOpPOJAbI IPU OIACHOCTH
BBIHOCA TPYHTOBOTO MaTeprasia B CKBAKHHY

5. KapkacHo-cTep:xHeBbIE GbuIBTPHI c| o mo3. 3 npu yCIOBUHU PACHOJIOKECHUS CKBAXKHHHOTO

BOJIONIPUEMHBIM MMOKPBITHEM 10 1103. 3 Hacoca Haja (GUIBTPOM, a TaKkKe B CKBOKHUHAX,
paboTaromux 0e3 Hacoca

6. To xe, c HecyaHO-TPaBUIHON OOCHIITKOM ITo mo3. 4 mpu yCIOBUHM PACHONIOKEHUS CKBAXHHHOTO

Hacoca Haa (UIBTPOM, a TakkKe B CKBaXKHHaX,
paboTaronux 6e3 Hacoca

7. TI'paBuramioHHble (GUIBTPHI KOJOKONBHOTO wiH| Ilecku cpemHeit KpynmHOCTH
30HTUYHOI'O TUIIOB

8. Kop3uHuaTsie 1 KOXKYXOBBIE (DHIBTPHI YcnoBusi, B KOTOPBIX, COTJIACHO TpeOoBaHusaM Tabi. 19,
HeoOXoIuMa JIBYXCIIOHAss OOCBIIKA W B KOTOPBIX
CO3/IaHUIO OOCKHINTKH HEMOCPECTBEHHBIM TIOTPYKECHHEM
B CKBO)XHMHY TIECKa W TPaBHs NPEISITCTBYIOT HAIIOPHBIC
BOJIBI

9. Birounsle GUILTPHI KpynHele  meckm ¥ TIpaBUHHO-TJICYHUKOBHIC
OTIIOXKEHUS TpPU OTCYTCTBHM B IOJ3EMHBIX BOJaX
KOJIbMAaTHPYIOMINX XUMHYECKUX 00pa3oBaHUH

Mpumeuganus: 1. IIpumeHenne QuibTpoB 0e3 OOCHIIIKM JIOMYCKAaeTCs, €CIM BO3MOKHBIE IPH 3TOM
0OpyIIEHUs TOPHBIX OPOJI HE BHI3BIBAIOT OCJIOXHEHUI Ha IPHUIIETAIONIeH TEPPUTOPHH.
2. B mpoekTax JOomycKaeTcsl MpeaycMaTpuBaTh UCIIOIb30BaHKe /It (PUIIBTPOB BOJOMOHU3UTEIBHBIX CKBAKUH
BOJIOKHHCTBIX MAaTEepHaliOB, CHHTETHYCCKHX TKAaHEH M APYTrMX MaTepHaliOB, OTBEYAIOIIUX TPEOOBaHMIM
HEOOXOIMMOTO CpOKa CIy)KOBI cKBaXHHBI. Kak mpaBmiio, ciemyer mpexycMaTpuBaTh (QIUIBTPHI 3aBOJCKOTO




BI/IH BO,HOHpI/ICMHOﬁ 4aCTU CKBaXXVH | O6nacTs MPUMCHCHUSA

HU3IroTOBJICHHMA.

Kaxxnoe ¢puiabTpoBOe 3B€HO JOHKHO UMETh MMAaCOPT 3aBOAA-U3TOTOBUTEIIS.

[Ipy HEBO3MOXXHOCTH TOJY4YEHUS (HIBTPOB 3aBOJICKOTO M3TOTOBJICHUS HX CIEAyeT
M3TOTaBIIMBATH 0 CHEIUAIILHOMY ITPOEKTY, pa3paboTaHHOMY NMPOEKTHON OpraHU3aIlei.

QunbTpbl JODKHBI  00JNaaTh JOCTATOYHOW MPOYHOCTBIO, OOECTIEUMBAIOMICH HX
HOpPMaJbHYI0O paboOTy B CKBaXHHE, a TaKXe COXPAaHHOCTb MpPH MOHTaxe U
TpaHcHOpTHpOBaHUU. lIpoeKTHpOBaTH WX CcHeAyeT B AHTUKOPPO3HMOHHOM HCIOJIHEHUH.
[ToxpbITUS HE TOJIKHBI BBI3bIBATH 3arPSA3HEHUS MOJI3EMHBIX BOJ.

CoenuHenne (QUIBTPOBBIX 3BEHBEB MEXKIYy CO0OH, a TakkKe C OTCTOMHHKOM H
HaA(QMIBTPOBBIMU TPYOaMHU JOHKHO OBITH MPEAYCMOTPEHO, KaK MPABUIIO, PE3bOOBHIM.

9.24. Tlepdopamuro TpyO clieqyeT MpeaycMaTpuBaTh B BUAE KPYIJIBIX OTBEPCTUN WIIH
HIEIIEN.

BoponpuemHple TOKPBITHS TpyOUaTBIX M KAapKaCHO-CTEP)KHEBBIX (MIIBTPOB CIEIyeT
BBITMIOJHATh U3 MPOBOJOKH C HABUBKON MO CIHPAIU C 33JaHHBIM TOCTOSHHBIM IIarom, 3
CETKH WJIM MTPOCEYHOTO CTATLHOTO JINCTA C PA3TUYHBIMU THIIAMU Tepopanuu (MOCT, KpyTiioe
OTBEPCTHE, LIETb U T.1.).

9.25. CKBaXXHOCTh BOJONPHUEMHON IOBEPXHOCTH TPYOUaTHIX (MIBTPOB JIOJHKHA OBITH
okono 18 - 25 %, BomONIPHEMHOTO MOKPBITHS M3 MPOBOJIOYHONH OOMOTKHM WM TPOCEYHOTO
mucta - okoJo 30 - 60 %.

Pasmep mpoxoAHBIX OTBEPCTHI BOJONPHUEMHOTO IMOKPBITUS, a MPU €ro OTCYTCTBHH -
OTBEPCTUH WM menedl (uiubTpa OMHKEH OBITh paBeH CpeAHEMY IUaMeTpy YacTHIl
MPUJIETAIOIIET0 BOAOHOCHOTO CIIOS WJIH OOCHITIKY.

9.26. CBeneHuUsI O CEpUITHO M3TOTABIMBAEMBIX 3BEHBSAX (IMHOW 1O 3,5 M) TpyOUaThIX H
KapKaCHO-CTEP>KHEBBIX (PUIBTPOB MPHUBEACHHI B Ta0I. 17.

JlaHHBIE 1S TIPOEKTUPOBAHMS CTEPKHEBOTO KapKaca KapKaCHO-CTEPIKHEBBIX (HIIBTPOB
npuBefeHbl B Tabn. 18. Jlns KoXyXoB IenecooOpa3HO NMPHUMEHSTh CETKH C KBaJApPAaTHBIMH
s4YeKaMH, COOTBETCTBYIOIIUE KPYIMHOCTH OTCBHIIAHHOTO B KOXKyX€ I€CUYaHO-TpaBUITHOTrO
Marepuaa.

Tab6auna 17
TI/Inopa31\\'/1ep Huamerp, Mm Macea, Tnnopami/[ep Huamerp, Mm Macea,
CEeKITUIA N . CEKITHA . .
buIsTpoB HApPYXXHBIH | BHYTPCHHUI KT U TPOB HAPYXXHBIA | BHYTPEHHHIA KT
Qunvmpsl mpyouamsie neppopuposartule
T-501B 168 132 69 T-1201 325 307 195
T-601B 188 152 91 T-14®1 377 359 227
T-801B 245 203 118 T-16D1 426 408 259
T-1001B 299 255 168
Qurbmpul mpybouamoie ¢ NPOBOIOYHOU 0OMOMKOU U3 Hepicageioueli Cmaiu
TII-502B 168 132 82 TII-1202 341 307 229
TII-602B 188 152 106 TII-14D2 393 359 226
TII-8®2B 245 203 136 Tr-1602 442 408 304
TII-1002B 299 255 203
Qunbmpsl mpyduamsie ¢ NPOCEYHbIM JUCHOM U3 HepAcaserowel cmaiu
TJI-504B 168 132 82 TJI-1204B 339 307 223
TJI-604B 188 152 107 TJI-14D4 391 359 259
TJI-8D4B 245 203 137 TJI-16D4 440 408 294
TJI-1004B 299 255 190
Qunemper cmeparchesvie (Kapracwl)

C-505B 174 132 69 C-14@5B 405 359 178
C-605B 196 152 77 C-1605B 454 408 202
C-805B 247 203 88

C-1005B 301 255 105

C-1205B 352 307 161

Quabmpuvl cmepaicHesvle ¢ NPOBOJOUHOU 0OMOMKOU




TI/Inopas’li/[ep Juametp, MM Macca, THnopa3{\'4ep Juametp, MM Macca,
CEeKIHNi N . CeKInit . .
rETPOB HapyXHBIH | BHYTPEHHHH KT bHIBTPOB HapyXHBI | BHYTpPEHHHH KT
CII-5®7B 178 132 80 CII-1207B 359 307 158
CII-6D7B 200 152 89 CII-1497B 411 359 180
CII-8®7B 251 203 103 CII-16D7B 460 408 200
CII-1097B 307 255 136
Dunempbi cmepiCcHesble C NPOCEUHbIM JUCHIOM U3 Hepoicaseiowel cmanu
CJI-5011B 176 132 81 CJI-12911B 355 307 189
CJI-6D11B 198 152 90 CJI-14911B 407 359 210
CJI-8011B 249 203 104 CJI-1611B 456 408 237
CJI-10011B 303 255 122
TaOnuma 18
JuameTp matpyOka, MM CrepxHH Juametp matpyOxa, MM CrepxHH
Hapy>KHbIA | BHYTPEHHUHN Jlnavetp, Huezo no HapyXHbI{ | BHYTPEHHUN Hnavetp, Hucro no
MM oOpasyromiend, MM MM oOpasyromiei, MM
219 210 14 12 377 355 16 24
273 255 14 12 426 402 16 32
325 305 16 20
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Yeprt. 109. ®uiabTpbl BOAONOHU3UTEIBHBIX CKBAKHH

a - TpyO4aThIil ¢ MPOBOJIOYHONH OOMOTKOM; O - KapKaCHO-CTEPIKHEBOH; 6 - KOXKYXOBBIH C ITeCUaHO-TpaBUHHON
o0cpInkoif; 1 - mepdopupoBanHas TpyOa; 2 - mpoBoIOYHast 00MOTKa; 3 - METAJUTMUECKHE CTEPKHU; 4 - OIIOPHBIE
Tosica KECTKOCTH; 5 - HIKHUI COeMHUTENBHBII MaTpyOoK; 6 - BepXHUI COeNMHUTENbHBIN aTpyOoK; 7 -
coenuHMTENBHAs My(Ta; 8 - mecyaHo-TpaBuitHas oOckInKa; 9 - ceTka nannupHas; 10 - MITEIpH AT KpeTIeHUs
cetky; 11 - cTanpHbIe 00pYYH JUT KPEIUICHHS CETKU

IHecuano-rpaBuiiHasi 00cbINKA

9.27. B xauecTBe MaTepuana oOCBHIKUA (QUIBTPOB CIEAYET NMPUMEHATh OTMBITHIN MECOK U
TpaBUil WIN TECYaHO-TPABUITHBIE CMECH, a TaK)Ke MPOIYKTHI APOOJICHUS U3BEPKEHHBIX HITH
MPOYHBIX OCAHOYHBIX TOPOA IUIOTHOCThIO He Menee 20 «xH/M® u  BpemeHHEIM
COIIPOTHBIIEHUEM CkaThio He MeHee 60 MITa.

Marepuan OOCBINKH JTOJKEH OBITh IJIOTHBIM, HEPACTBOPUMBIM B BOJIE, CBOOOJHBIM OT
COJIEBBIX IIPUMECE.

9.28. I'panynoMeTpHYECKHI COCTaB TECUAHO-TPABUITHONW OOCHIMKH, YHCIO CJIOEB U WX
TOJIIIIUHY CJIEYET MOA0UPATh UCXOs U3 TpeboBaHmii Tabm. 19.

Vknanky oOCBHIIKM clenyeT npenycMmarpuBath Ha 2 - 10 M Bbllle BepxHEW KPOMKH



(GuIbTpa B 3aBUCHMOCTH OT TJIYOMHBI CKBRKMHBI M BBICOTBI y4acTKa (HIBTPOBOW KOJOHHBHI,
MEePEKPHIBAEMOTO OOCHITTKOM.

9.29.  TIlecuaHo-rpaBuiiHple = OOCBHIIKM  YHIMPEHHOTO  KOHTypa  JIOIyCKaeTcs
IpeycMaTpUBaTh B MEJNKHX HECKaX ISl BOAOHMOHU3UTEIBHBIX CKBAKHH, OypeHHE KOTOPBIX
HPOCKTUPYETCSI yIapHO-KaHATHBIM MJIH BPAIIATEIILHBIM CIIOCOOAMH.

YCTpoicTBO OJHOCIOWHON OOCHINIKM YIIMPEHHOTO KOHTYpa CiedyeT IMpeaycMaTpuBaTh
OJIHUM U3 CIICIYIOIIHUX CIIOCOOO0B:

YKJIQJIKOM TeCUaHO-TPaBUHHOrO MaTepuajga C OJHOBPEMEHHOW NPOKAYKOW CKBa)KUHBI
HpIU(PTOM U TOABEMOM 00CaTHON KOJIOHHBI,

HOrpyXeHUEeM (HIBTPOB C KOHYCOM;

C MOMOIIBIO BCIIOMOTATEIbHBIX CKBaXKHH;

C MPUMEHEHUEM /ISl OypeHUsI PaCIIMPUTEICH.

Pacxox oOceinku criemyeT onpeaensaTs mo tabdi. 20.

TaoOnuma 19
ITapameTpsl 0OCHITTKH YcnoBus npuMeHEeHUs!
CoOTHOIIICHHE 3HAYCHHWN CpPEAHMX JUAMETPOB YACTHI[ MaTepuania, de dyoe dan
IPUIIETAIOMEro K TMOpOJe CNOA OOCHIIKM H CaMoi MOpOABl, WaH| O< d = d — = d —<10
MOCJIEIYIOMIETO U IPEABIAYIIETO CI0EB OOCHITIKH y.mt 1,mt 2,mt
Pa3HO3epHUCTOCTh MaTepuana KaXIoro CJos OOCHIIKH MpH  ee
YCTpPOMCTBE:
THIPABJIMYECKUM CIOCOOOM WM YKJIAJIKOW B KOXYyX MyTeM cOpoca d,
10 3a30pY MEXIY QHUIBTPOM U CTCHKAMH CKBAXKHUHBI d. <5
inf
4 3
dinf
TonmmHa OJHOTO CHOS  OOCHIIKK  (UIBTPA  BOAOMOHHU3UTEIHHOM tim > 30dgyp 1 tim > 0,25ds;
CKBQKUHBI

IMpumeuanue. [Ipu mepeceueHnr QUILTPOM HECKOIBKHAX BOJOHOCHBIX CIIOEB WM TPOCIOEK MaTephai
OJHOCJIOMHONW OOCBINIKK ClefyeT IMOAOUpaTh MO HAaUMEHbIIEMY 3HaueHHIo Oyn, OIpEeAeIeHHOMY IIpU
IPaHyJOMETPUYECKOM aHaJIM3€ BCEX OTOOPAHHBIX OOPa3lOB MOPOJBI, HO C COOJIOJEHHUEM JUIA KaXIO0ro
nepecekaeMoro ciaos ycnoBust Uyp < Ogme. Ecnu 3HaueHust dgp pa3iM4HBIX BOJOHOCHBIX CIIOEB HACTOJIBKO
OTJIMYAIOTCS MEXIy CO0O0#, YTO 3TO YCIIOBHE HEBBINOJHUMO, TO CJEAYET MPEeLyCMaTpPUBATh OHOCIONHHYIO
OOCBITIKY C Pa3INYHBIMH 3HAYCHUSAMHU 1 e IO BBICOTE (PUIIBTPA WIIH IBYXCIIOWHYIO.

Ta6auma 20
YCIOBHBIN THaMeTp, MM Pacxom 0OCHITIKH, Y COBHBIN TnaMeTp, MM Pacxop oOchInky,
oOcagHOMi MiHa 1M oOcagHon MiHa 1M
KOJIOHHBI purepa CKBa)KMHBI KOJIOHHBI puubTpa CKBa)KHHBI
400 200 0,110 300 100 0,075
250 0,091 150 0,068
300 0,065 200 0,048
350 150 0,094 250 100 0,049
200 0,077 150 0,038
250 0,056

O0padoTKa CKBaKUH

9.30. OOpaboTKy CKBaXMH JJS  YBEJIMYEHUS  IPOU3BOAMUTEIBHOCTH  CIIEIyeT
npeayCMaTpuBaTh C IEJIbI0 TOBBIIICHUS BOJONPOHUIIAEMOCTH BOJIOBMEIIAIONINX CKATBHBIX
nopoJ, npuUIBTPOBOM  30HBI, I TPOBEACHUS pa3rJIMHHU3AMM, ecld OypeHue
NPOM3BOMMIIOCH C TPHUMEHEHHEM TJIMHUCTOTO pacTBOpa, W I BOCCTaHOBJICHUS
IPOU3BOUTENBHOCTH CKBRXHMH TPH NPOSKTHUPOBAHWUU PA3BUTHUA WIM PEKOHCTPYKLIUHU
BOJIOTIOHU3UTEIHLHBIX CUCTEM, €CITH OTMEUYCHO 3HAUYUTEIHFHOE CHIDKEHHE IeONTOB CKBaXKHH.

9.31. [l 0oOpabOTKM CKB&KUH CIEAYyeT NpeaycMaTpuBaTh METOMAbI: B3PBIBHOM,
peareHTHbBIN, TUIPABINYECKUIN, FIEKTPOTrUAPABINYECKUN, THEBMOYAAPHBIN, YIbTPa3BYKOBOM
U MEXaHUYECKUH.




9.32. «TopnenupoBanue» (B3phIB B MOJOCTH CKBAXKUHBI OJHOW WM HECKOJIBKHUX HHUTEH
JETOHUPYIOLETO IIHypa) cJeayeT MpeaycMaTpuBaTh s Ppa3TIMHHU3AINN  CKBaKUH,
BBINOJIHSAEMBIX B BOJJOHOCHBIX CJIOSIX, TIPEICTABICHHBIX HEYCTOWYMBBIMHU MTOPOJIAMH, a TaKXKe
JUISL YBEJIMYEHHS] WM BOCCTAHOBJICHHUS NMPOHUIIAEMOCTHU TPEUIMHOBATHIX CKaJIbHBIX IMOPOJ.
OTOT METOA AOMYCTHMMO NMPHUMEHAThH JUIS CKBAXHH C TUaMETPOM (DUIBTPOBOI KOJOHHBI HE
MeHee 146 mm.

O6usacte mpuMeHeHus Topnea u3 aeroHupymomero muypa (T/II) B 3aBucMMOCTH OT
KOHCTPYKUUHU (UIbTPA U FEOJOTUYECKUX YCIOBUI npuBeaeHa B Tabu. 21.

B3pbIBBI COCPEIOTOUEHHBIX 3apsiIOB CIEAYET NpeAyCMaTpHBaTh JJIsl YBEIHUCHHS WU
BOCCTAHOBJICHHSI IPOHUIIAEMOCTH BOJOHOCHBIX TPEIIMHOBATHIX CKAIbHBIX ITOPOJI.

9.33. O6pabOTKy peareHTHBIM METOJIOM CKBaXXUH ISl YBEIMYCHHUS MU BOCCTAHOBJICHHSI
UX MPOU3BOJUTEIBHOCTH CJENyeT MPOEKTHPOBaTh C NPUMEHEHHWEM pEareHTHBIX BaHH U
3aKayKy MO/ IaBJICHUEM PacTBOPOB B MPUQPHIETPOBYIO 30HY.

PearentHble BaHHBI ClleqyeT MpelycMaTpuBaTh MJIi OUYMCTKU ITOBEPXHOCTEH CTBOJIA
CKBa)XHMHBI U 320051 OT TIIMHUCTON KOPKH, MPOTYKTOB KOPPO3UH U APYTHX 3arpsi3HEHHH.

3akauky MOJ JaBJICHHEM PAcCTBOPOB PEAreHTOB CIIEAYET BBIMOJIHATH JJIS MOBBIMICHHUS
NPOHHUIIAEMOCTH CaMHX (PUIBTPOB M TOPHBIX MOPOA B HPUDUIBTPOBOI 30HE, AJISI YETro
pPacTBOP JIOJDKEH 3a1aBIUBATHCS B TPEIIMHBI U TTOPBI TOPOJ.

9.34. T'mapaBnudeckyro o0paOOTKy JuIsi yHajeHHsS TJIMHUCTOTO pacTBOpa W3 IMOJIOCTH
CKB&KUH CIIEIyeT IMpelycMaTpuBaTh J0 Hadaiaa paboT MO BOCCTAHOBICHHUIO MPOHUIIAEMOCTH
BOJIOHOCHOTO CJIOS. DTOT BUJA pabOT AODKEH OBITh BBIMOJHEH MPSIMON NMPOMBIBKOW BOJIOM
3aTpyOHOr0 MPOCTPAHCTBA, OOPATHOM MPOMBIBKOM € OTKaukoW 3piudTom, cBaOMPOBAHHUEM.
[MUHUCTYIO0 KOPKY MOXHO yJIAJISITh Pa3MBIBOM.

9.35. DnekTporuapaBIuvecKuii, THEBMOYAAPHBIM U yIbTPa3BYKOBOM METOIbI 00paOOTKH
CKBRXHH CJIEIyeT MPEeAyCMaTPUBATh Ui BOCCTAHOBJICHHS MPOHHUIIAEMOCTH BOJOIPHEMHOM
MOBEpXHOCTH (UIbTpa U MarTepuala TMEeCYaHO-TPaBUIHONW OOCHIIKM (WM TOPOIBI
npuUIBTPOBOM 30HBI) JONTONEHCTBYIOMIMX CKBAXKHH, IIOJBEPTralOMIUXCs 3apacTaHUIO
(KompMaTAIH ) XUMHUYECKUMHU OCaIKaMH, OCAKIAOIIMMCS U3 MOA3EMHBIX BO/I.

9.36. Mexanuveckyro 00pabOTKy BHYTPEHHEH MOJIOCTH (PUIBTpa U HAAPWIBTPOBBIX TPYO
CJeyeT MPOU3BOIUTH MPOBOJIOYHBIMH €pIIaMU, CKPEOKaMH U IIapOIIKAMH.

Tabnauma 21
MaxkcumanbHOe
. | Yucno B3pbIBOB
YHCIIO HUTEH
Kouctpykuust ¢puiibTpa BononocHas nopona T B oo B OJIHOM
UHTEpBaJe
TopIese
TpyOuatsrii c BogonpueMusIM (Ilecok menkuit 1 1
MOKPBITHEM M3 CETKH, 0€3 00CHIKU
To xe, c mecuaHo-TpaBuiHOM oOchIKON |[leckn  Menkwme W cpemHei 1 1-2
KPYIHOCTH
TpyOuarsrii c BoponpueMHbIM|[lecku OT rpaBeIUCThIX 10 MEIKUX 2 1-2
MPOBOJIOYHBIM TIOKPEITHEM 0€3 00CHINKA
To ke, ¢ mecyano-rpaBuitHoit 00chImKoit |To e 2 1-2
KapkacHo-cTep:kHEBOI € HPOBOJOYHBIM| « 1-2 1-2
BOJIONIPUEMHBIM TIOKPBITHEM 6e3
0OCHITIKH
To ke, ¢ mecyaHo-TpaBUHHON OOCBIIKOW | « 1-2 1-2
TpyOuatsrii 6€3 MOKPHITHSA I'paBuifHO-TaIeYHUKOBHIE u 2-3 1
TPELINHOBATHIE CKaJIbHBIE TIOPOJIbI

9.37. Kpome 06paboTku ckBaxuH coryacHo mm. 9.33 - 9.36, cinenyer mpeaycMaTrpuBaTth
YHCTKY CKBOXWH OT OCAJIKOB, OTCTAMBAOIINXCS B NIX BHYTPEHHEH MOJIOCTH.

B mpoekre crnexyer npenycMaTpuBaTh PErYISIPHYIO YUCTKY U 00pabOTKy CKBa)KHUH depe3 6
- 12 mec. B 3aBUCHMOCTH OT MHTEHCUBHOCTH 3apacTaHus (PUIBTPOB CKBa)KHH.

Pacuer 00cagHbIX TPYO




9.38. OGcannble KOJOHHBI TPYO BOJONOHU3UTENBHBIX CKBKUH OOJBIION TyOMHBI Ha
MECTOPOXACHUSIX TIOJIC3HBIX HCKOIMAEMBIX IOJBEPraloTCsS 3HAYUTEILHOMY BO3CHCTBHUIO
FOPHOTO M THAPOCTATUYECKOrO JaBleHW. BenuuumHa 3TOro BO3JAEHCTBUS 3aBUCUT OT
ITYOMHBI CKBOKHHBI, €€ KOHCTPYKIIMH U T€0JIOTHYECKUX 0COOCHHOCTEH MPOXOAMMBIX TTOPOJ.

C uenp0 JOCTHXKEHUS HAJIEKHOCTH U JOJTOBEUHOCTH MPOCKTUPYEMOI'O KpEIUICHUS
CKBOXMHBI IIPY HAaWMEHBIIMX 3aTpaTax MeTajia 00CajHbIE KOJOHHBI TPYO MOJDKHBI OBITh
paccuMTaHbl Ha HECYIIYIO CIIOCOOHOCTb.

9.39. Pacuer 0O6caaHBIX KOJOHH Ha HECYIIYIO CIIOCOOHOCTD CIICYET BBIMOIHATh UCXOJIS U3
YCIIOBHS

p< N
Ym¥n (13)

rae P - pacuetHoe ropusoHTanbHOE (paguaibHOE) JaBlIEHHE MOPOJ M BOABI Ha 00CAaTHYIO
KOJIOHHY TpyO, MIla;

N - npenensHOE cOMpOTHBIIEHHE 00CaHOM KOIOHHBI TpYyO, Mlla;

Yc - KOO PUIMEHT ycoBUil paboThl, IpruHUMaeMblil paBHbIM 0,9;

Ym - KOO GUIMEHT HAIEKHOCTHU 110 MaTepHaiy, IpuHIMaeMblii paBHbIM 1,05;

Yn - KOO GUIMEHT HAJICKHOCTH 110 HA3HAYCHUIO, MIPUHUMAEeMbIid paBHbIM 1,1.

9.40. IlpenennHOE compoTHBIIeHHE 00cagHoi KosoHHBI TpyO N, MIla, cnexyer BeIUUCIATH
o popmyse

2 2 2 2
N =E Ryn+1,lE 6] 1+3€Dj_ Ryn—l,lE 8] 1—3ED] -44E 8) Ryn
D D 20 \ D 26 D

rre 0 - MHUHMMaibHas TOJNIIMHA CTEHKH TpyO 0OCaJHOM KOJOHHBI, ompesensemas Kak
pa3HOCTh MEXJy HOMHHAJIHHON TOJIIWHOW CTEHKH W MPEJENIbHBIM €€ OTKIIOHEHHUEM
OT IPUHATOIO COPTAMEHTA, MM;
D - HapyxHbIif tuameTp TpyO 006caIHOM KOJOHHBI, MM;
Ryn - IIpeien TeKydecTu CTald, MIPUHUMAEMBIN PaBHBIM 3HAYEHUIO MpeAeaa TEKYy4eCTH I10
rOCYJapCTBEHHBIM CTaH/IapTaM MJIM TEXHHUECKUM YCIOBHIM Ha ctanb, Mlla;
E - Monyne ynpyroctu ctanu, npuHUMaeMblil paBHbIM 2,06 10° MITa;
€ - OBaJBHOCTH TPYO 00CaTHON KOJOHHBI, BBIPAKCHHAs OTHOIICHHEM HOMHHAJIBHOTO
3Ha4YeHUs OBAJIbHOCTH K HOMUHAJIBHOMY 3HAUEHUIO HAPYKHOT'O IUaMeTpa.
3Ha4YeHUs MPENETbHBIX COMPOTUBICHNN CTAIBHBIX AJIEKTPOCBAPHBIX MPSMOIIOBHBIX TPYO
(I'OCT 10704-76), npuMeHsieMbIX JJIsl KPEIJIeHNs] BOJOIIOHU3UTEIbHBIX CKBAXXUH OOJBIIOTO
JiaMeTpa, PUBE/ICHBI B Ta0I. 22.
Ipumep 29. Tpebyemcs 3anpOeKTUPOBATH KOHCTPYKIIMIO BOJIOTIOHU3UTEIBHON CKBAKHHBI
JUTSL CHCTEMBI 3alllUTHI Kapbepa, MpeaycMOTpeHHO! B ipuMepe 11, ¢ ydeToM HeoOX0IUMOCTH
YCTAaHOBKM B CKBaXkMHe Hacoca Mapku OIlIB14-120-540XTpl, BeIOpaHHOrO HCXOIS U3

pPacyeTHOM MPOM3BOANUTEIEHOCTH CKBAXUHBI U TpeOyeMoro moabemMa Bojabl Ha BeicoTy 480 -
500 m.

Tabnuma 22
O6cannas Tpyoa IIpenen comporuneHus oocaausix Tpyo, Mlla, mpu oBanbsHOCTH, %
Hapy >XHBIM N 1,0 | 15 | 2,0
o 7
MAMETPOM, TOJIIIMHON u npezene Tekydectu, MITa (krc/mm?)

crenxu, | 216 | 225 | 235 | 245 | 216 | 225 | 235 | 245 | 216 | 225 | 235 | 245

w | (22) | (23) | @a) | @5) | 22) | (23) | @4) | 25) | (22) | (23) | (24) | (25)
426 7 1,09 | 1,10 | 1,11 | 1,13 | 0,99 | 1,00 | 1,02 | 1,03 | 0,91 | 0,92 | 0,94 | 0,95
8 1,63 | 1,65 | 1,67 | 1,63 | 1,46 | 1,48 | 1,50 | 1,53 | 1,33 | 1,35 | 1,37 | 1,40
9 228 | 2,31 | 2,35 | 2,38 [ 2,02 | 2,05 | 2,09 | 213 | 1,82 | 1,86 | 1,89 | 1,93
10 | 303309 314|319 |266|272|277|283 238|244 | 249 | 255

MM




OO0cannas TpybOa

[Ipenen conporusienns obcaansix Tpyo, MIla, npu oBaneHOCTH, %

c | 1,5 | 2,0
;I;:BZ;KHI;I;; TOJILUHON u npegene tekydecru, Mlla (KFC/MMZ)

M;p ’| crenkm, | 216 | 225 | 235 | 245 | 216 | 225 | 235 | 245 | 216 | 225 | 235 | 245
MM (22) | (23) | (24) | (25) | (22) | (23) | (24) | (25) | (22) | (23) | (24) | (25)
11 3,88 | 3,96 | 404 | 411 | 3,38 | 3,46 | 3,54 | 3,61 | 3,01 | 3,10 | 3,17 | 3,24
12 4,80 | 490 | 502 | 513 | 416 | 426 | 437 | 448 | 3,70 | 3,79 | 3,90 | 4,00
480 7 0,79 | 0,80 | 0,80 | 0,81 | 0,72 | 0,73 | 0,74 | 0,75 | 0,67 | 0,68 | 0,69 | 0,70
8 1,19 1120 | 1,21 | 122|107 | 109 | 1,10 | 1,22 | 0,98 | 1,01 | 1,01 | 1,03
9 168 | 1,70 | 1,72 | 1,74 | 1,50 | 1,52 | 1,55 | 1,57 | 1,36 | 1,39 | 1,41 | 1,44
10 2251229 (232235200 |203)|207|211 180|184 188 | 191
11 2,92 | 297 | 3,02 | 3,06 | 256 | 2,61 | 2,67 | 2,72 | 2,30 | 235 | 2,40 | 2,45
12 3,65 3721379 386|319 |326 333|340 |284]291]298] 3,05
530 7 0,60 | 0,60 | 0,61 | 0,61 | 0,55 | 0,56 | 0,56 | 0,57 | 0,51 | 0,52 | 0,53 | 0,53
8 0911091092 |09|083|084 085|086 | 076 | 077|078 | 0,79
9 1,29 1130132133 |116| 118 | 1,20 | 121 | 106 | 1,08 | 1,10 | 1,11
10 1,75 177 {179 | 181 | 156 | 1,59 | 1,61 | 164 | 1,42 | 1,44 | 1,47 | 1,49
11 228 1231235238 |202|205)|209]|213|182| 186|189 | 193
12 2,88 1292 1298 | 302 | 253|258 |263]|268 227|232 237|242
630 7 0,37 037 )037|038|034|03|03|03]032]|033]033]|0,33
8 0,56 | 0,57 | 0,57 | 0,57 | 0,52 | 0,52 | 0,53 | 0,53 | 0,48 | 0,49 | 0,49 | 0,50
9 081,081)082]|083]|074|079|075|0,76 | 068 | 0,69 | 070|071
10 110111 113|114 | 100 | 101|103 | 104|092 093|095 | 0,96
11 145|147 149|150 | 131|133 |135 137|119 | 121|123 | 1,25
12 186 1188 191 193|166 | 168 | 171|174 150 ] 153|156 | 159
720 7 025|025|025| 0,26 | 0,24 | 024 | 0,24 | 0,24 | 0,22 | 0,23 | 0,23 | 0,23
8 039039039039 |036|036|037|037]|034| 034034035
9 0,56 | 0,56 | 0,56 | 0,57 | 0,51 | 0,52 | 0,52 | 0,53 | 0,48 | 0,48 | 0,49 | 0,68
10 0,77 | 0,77 {078 |0,78|0,70 | 0,71 | 0,72 | 0,73 | 0,65 | 0,68 | 0,67 | 0,68
11 101|103 | 104 | 104|092 |094 |09 |09 |085|086|087| 0,89
12 131132134 |135| 118 | 120|121 | 123|108 | 1,09 | 1,11 | 1,13
14 201|204 |207 209|179 |182|185|188|162 165|168 | 1,71
820 7 o1r|o0,17 | 0,18 | 0,18 | 0,26 | 0,26 | 0,27 | 0,17 | 0,16 | 0,16 | 0,16 | 0,16
8 0,27 | 0,27 | 0,27 | 0,27 | 0,25 | 0,25 | 0,25 | 0,26 | 0,24 | 0,24 | 0,24 | 0,24
9 0,39 1039 |039|039]|036|036|037|037|034]|034]| 034|035
10 053|054 |054|05|049|050 050|051 |046 | 047|047 | 0,48
11 o,71072|072|073| 065|066 067|067 | 060|061 062| 0,63
12 092 093|094 |09 |084|08 086|087 0,77 078|079 ]| 081
14 143 1145|146 | 148|129 |131 (133|134 |117|119]| 121 | 1,23
920 7 0,12 | 0,22 | 0,23 | 0,23 | 0,22 | 0,12 | 0,22 | 0,22 | 0,21 | 0,21 | 0,11 | 0,12
8 019019019019 | 0,128 | 0,18 | 0,18 | 0,18 | 0,17 | 0,17 | 0,27 | 0,18
9 0,28 | 0,28 | 0,28 | 0,28 | 0,26 | 0,26 | 0,27 | 0,27 | 0,25 | 0,25 | 0,25 | 0,25
10 0,39 (039|039|039|036 0,36 |037]|037]|034]|034|034|0,35
11 052|052 |052]|053|048|048 |049 | 049|045 | 0,45 | 0,46 | 0,46
12 0,67 | 0,67 | 0,68 | 0,69 | 0,62 | 0,62 | 0,63 | 0,64 | 0,58 | 0,58 | 0,59 | 0,59
14 1,06 | 106 | 107 | 108 | 0,97 | 097098 099|089 | 0,89 | 0,90 | 0,92
1020 8 0,14 | 0,14 | 0,24 | 0,24 | 0,24 | 0,14 | 0,14 | 0,24 | 0,13 | 0,13 | 0,13 | 0,13
9 021021021021 ]|020 | 0,20 | 0,20 | 0,20 | 0,19 | 0,19 | 0,19 | 0,19
10 0,29 | 0,29 | 0,29 | 0,29 | 0,27 | 0,27 | 0,27 | 0,28 | 0,25 | 0,26 | 0,26 | 0,26
11 0,39(039|039|039|036 036 |037]|037|034]|034|034|0,35
12 051|051|051|051|047|047 | 047|048 | 044 | 0,44 | 0,44 | 0,45
14 0800800808073 |0,73]0,74]075|068) 0,68 0,69 |0,70
1120 8 0,11 0,11 | 0,11 | 0,21 | 0,20 | 0,10 | 0,10 | 0,10 | 0,10 | 0,20 | 0,10 | 0,10
9 0,16 | 0,16 | 0,16 | 0,26 | 0,15 | 0,15 | 0,15 | 0,15 | 0,14 | 0,14 | 0,14 | 0,15
10 0,22 | 0,22 | 0,22 | 0,22 | 0,21 | 0,21 | 0,21 | 0,21 | 0,20 | 0,20 | 0,20 | 0,20
11 0,30 | 0,30 | 0,30 | 0,30 | 0,28 | 0,28 | 0,28 | 0,28 | 0,26 | 0,26 | 0,27 | 0,27
12 0,39(039|039|039|0,36 0,36 |037]|037|034]|034)|034|0,35
14 0,61 | 0,62 | 0,62 | 0,63 | 0,5 | 0,57 | 0,58 | 0,58 | 0,52 | 0,53 | 0,54 | 0,54
1220 9 0,12 0,12 )| 0,12 | 0,22 | 0,22 | 0,22 | 0,12 | 0,12 | 0,11 | 0,11 | 0,11 | 0,11
10 0,17 | 017|017 | 0,17 | 0,26 | 0,16 | 0,16 | 0,17 | 0,15 | 0,16 | 0,16 | 0,16




OO0cannas TpybOa [Ipenen conporusienns obcaansix Tpyo, MIla, npu oBaneHOCTH, %

c 1,0 | 1,5 | 2,0
H;:J;KHI;I;I TOJIIMHON u nipezene tekyyectu, Mlla (KFC/MMZ)
n M:/Ip ’| crenkm, | 216 | 225 | 235 | 245 | 216 | 225 | 235 | 245 | 216 | 225 | 235 | 245

MM (22) | (23) | (24 | (25 | 22) | (23) | (24) | (25) | 22) | (23) | (24) | (25)

11 023023023 |023|022]|022)022|022|021]021]|021]0,21
12 0,30 { 0,30 | 0,31 | 0,31 | 0,28 | 0,29 | 0,29 | 0,29 | 0,27 | 0,27 | 0,27 | 0,27
14 0,48 | 0,48 | 0,48 | 039 | 045 | 0,45 | 0,46 | 0,46 | 0,42 | 0,42 | 0,43 | 0,43
16 o,71,0721073|073| 066|066 067 |068]|061]|061]|062]| 0,63
17 085|086 |087|087|078|079|080|080]|0,72]|073]| 074|075
18 100101 102|103 (09109209409 084 |085]| 0,85 | 0,86

1320 9 0,10 | 0,10 | 0,10 | 0,10 | 0,09 | 0,09 | 0,09 | 0,20 | 0,09 | 0,09 | 0,09 | 0,09
10 0,14 | 0,14 | 0,14 | 0,24 | 0,23 | 0,23 | 0,43 | 0,13 | 0,12 | 0,13 | 0,13 | 0,13
11 0,18 |0,19 019|019 | 017|018 | 0,18 | 0,18 | 0,17 | 0,17 | 0,17 | 0,17
12 0,24 | 0,24 | 0,24 | 0,25 | 0,23 | 0,23 | 0,23 | 0,23 | 0,21 | 0,22 | 0,22 | 0,22
14 039039 039|039]|036|036|037|037|034]|034]| 034|035
16 0,57 | 0,58 | 0,58 | 0,59 | 0,53 | 0,54 | 0,54 | 0,55 | 0,49 | 0,50 | 0,51 | 0,51
17 0,68 | 0,69 | 0,70 | 0,70 | 0,63 | 0,64 | 0,64 | 0,65 | 0,58 | 0,59 | 0,60 | 0,61
18 081,081]082]083|074]|075)|0,76 |0,77 | 068 | 0,69 | 0,70 | 0,71

1420 10 011,011 011011 | 021|021 0,11 | 0,11 | 0,10 | 0,10 | 0,20 | 0,10
11 015015015 015| 0,24 | 0,24 | 0,14 | 0,24 | 0,13 | 0,14 | 0,214 | 0,14
12 0,20 | 0,20 | 0,20 | 0,20 | 0,19 | 0,29 | 0,29 | 0,29 | 0,18 | 0,18 | 0,18 | 0,18
14 031(032]032|032|029|030|030|0,30|0,28 | 028|028 ] 0,28
16 0,47 | 0,47 | 0,47 | 048 | 0,43 | 0,44 | 0,44 | 0,45 | 0,41 | 0,41 | 0,41 | 0,42
17 0,56 | 0,56 | 0,57 | 0,57 | 0,52 | 0,52 | 0,53 | 0,53 | 0,48 | 0,49 | 0,49 | 0,50
18 0,66 | 0,67 | 0,67 | 0,68 | 0,61 | 0,61 | 0,62 | 0,63 | 0,56 | 0,57 | 0,58 | 0,59
19 o,7r 078|079 |079|071|071|0,72|0,73 | 0,65 | 0,66 | 0,67 | 0,68
20 089,09 ]091]092]082)082)084|085|0,75]076]|077]0,78

Ha ocHoBanuu pemenus npuMepa 11 ycranaBnuBaeM, YTO CHH)KEHUE YPOBHS IOJ3E€MHBIX
BOJI HUKE FOPU30HTA FOPHBIX pabOT MOKET ObITh JOCTUTHYTO C TIOMOIIbIO CHCTEM CKBAaXKUH
OpU  pa3MEUIEHUMM CKBRXMHHOIO JJIEKTPOHACOCHOIO —arperara B  HWKHEM  4acTH
MIOAMEP3JIOTHON BOJOHOCHOM TOJIIIIH.

Jns  obecneueHWst ~ HOPMaJbHOM  OSKCIUTyaTallkd  HAcOCHOIO  000OpyIOBaHMS
IpelycCMaTpUBAaEM KpEIJICHUE MOAMEP3IOTHON BOJOHOCHOW TONIIM (HIBTPOBON KOJOHHOMN
nraMeTpoM 426 MM, BBIBOAMMOI Ha IOBEPXHOCTh 3€MJIH.

Hcxons ux NUTOJIOTHYECKOIO COCTaBa APEHUPYEMOTO BOJOHOCHOIO CJIOS BOJOIPUEMHAs
4acTh (UIBTPOBOW KOJOHHBI 00OpyAyeTcs WIeNeBbIM (UIBTPOM, YCTaHABIMBAaEMbIM Ha
y4yacTKax C HauOoJblIe BOJONPOHUIIAEMOCTbIO TMOPOJ (3TH YYacTKU OIpPEAEISIoTCs
AIIEKTPOKAPTAKEM).

Kpennenue 30HbI MHOTOJIETHEH Mep3JIOTHI (M3-32 BO3MOXKHOW MOTEpU YCTOWYMBOCTH
TOPHBIX TMOPOJ TpU OTTAaUBaHUHM) MPEIyCMATPUBACTCS IMPOMEKYTOYHOM KOJIOHHOMU
nuamerpoM 830 MM, Tak)ke BBIBOAMMOM Ha MOBEPXHOCTh 3E€MJTH.

Kpenuienrne HeyCTOWYHMBBIX MOPOJ, 3ajJeralluX B BEepXHEH yacTu paspesa (10 TITyOUHBI
okoj0 20 M OT MOBEPXHOCTH 3E€MJIM), U MEPEKPHITHE 30H IOIJIOUICHUS MPOMBIBOUYHON
KHJIKOCTH TIPEAYCMATPUBAIOTCS KOHAYKTOpaMu auaMeTpoM 920 mm.

VYCTpoiicTBO 1IAXTOBOTO HAIpPABICHUS IMpeaycMaTpuBaeTcsl U3 TpyObl aumamerpom 1220
MM, YyCTaHaBIMBaeMOd B mypde ¢ pa3MepamMH B IDIaHe 2X2 M W TIIyOMHOH 3 M C
0EeTOHMPOBAHUEM 3aTPYOHOTO MMPOCTPAHCTBA.

Jns npenynpexaeHusi CMSATHSI TPOMEKYTOYHOM KOJIOHHBI 3aMEp3arolleil KUJIKOCThIO B
NEPUOJ ~ BOCCTAHOBJIEHUS  MEP3JIOTHl  IOCIE  OTTAuBaHUS  CTEHOK  CKBa)KMHBI
MpelycMaTpUBaeTCsl HEMEHTHUPOBAHUE €€ 3aTPYOHOr0 U MEKTPYOHOTO MPOCTPAHCTB A0 YCThs
C LIEJIBIO NTOJIHOM 3aMEHBI IPOMBIBOYHON KHUJAKOCTU LIEMEHTHBIM KAMHEM.

KoHcTpykTuBHAs cxema CKBaXXKHHBI NpescTaBieHa Ha yept. 110.

TexHoorus ycTpoiicTBa CKBaXXMHbI IIpHUBeieHa B puMepe 11.

IIpumep 30. Tpedyemcs 3anpOEKTUPOBATH KOHCTPYKIIMIO BOJONIOHU3UTEIBHON CKBaXKHHBI




B PYJAOHOCHOM 30HE JIJIsl MPEAYCMOTPEHHOM B mpumepe 13 crucTeMbl 3alUThHI pyIHUKA.

[IpenycmarpuBaeTcss ycTaHOoBKa B CkBaxxmHe Hacoca wmapku OB 12-63-520XTpI,
BBEIOPAHHOTO UCXOJSI U3 PACYCTHOMN MPOU3BOUTEIBHOCTH CKBOKUHBI U TPeOyeMOro moapemMa
BoIbI Ha BbICOTY 470 - 480 M.

W3 3agannbix ycnoBuid npumepa 13 ciemyer, 4To CHIDKEHUE HAropa B PyIOHOCHOM 30HE C
MTOMOIIBIO MMPOEKTUPYEMBIX CKBaKUH MOJKET OBITh JIOCTUTHYTO Ha TIIYOMHY HE 0oJiee 4eM 0
KPOBJIM H3BECTHSAKOB. JTO O0OYCIaBIMBAET 11€JIECOOOPA3HOCTh pPa3MEIICHUSI CKBAXXUHHOTO
3JIEKTPOHACOCHOT'O arperara B HWKHEH TOJIIE U3BECTHIKOB.

Jns  obecriedeHHss ~ HOPMaJdbHOW  DKCIUTyaTalli  HACOCHOTO obopynoBaHus
MpeaycMaTpuBaeM KpeIJIEHHE CTBOJIa CKBOKHHBI B HMHTEpBAJIC 3aJleTaHUS  TOJIIIH
U3BECTHIKOB IKCILUTYaTallMOHHOW KOJIOHHOH TuameTpom 377 MM.

Kpernnenne HEYCTOMYMBBIX  MOPOJ, 3aJCralOIIMX HAJ  KPOBJIEH  W3BECTHSKOB,

IpeayCcMaTpUBaeTCsl MPOMEXYTOYHON KOJIOHHOM TpyO nuamerpoM 530 MM ¢ BBIBOJIOM €€ J10
YCTbsl CKBaXKHHBI.
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Yepr. 110. KoHncTpyKuusi BOAONOHU3UTETbHOI CKBAKHHBI

1 - maxToBoe HampasieHue; 2 - KOHAYKTOP; 3 - obcanHas Tpy0a; 4 - 3aTpyOHas nemeHTanus; 5 - punbrposas
TpyOa; 6 - unbTp; 7 - oTCTOMHUK; | - 30Ha MHOTONIETHEH Mep3710THI; || - BooHOCHBII ci1oit

CHmKeHre Haropa B PyJOHOCHOM 30HE OKaXeT ciiaboe BIMSHHUE Ha MOHKEHUE YPOBHS
BOJbl B HEYCTOWYMBBIX MOPOAAX, 3aJETAIONIMX BBIIE KPOBJIM HU3BECTHAKOB. Iloaromy s
o0OecrieueHHs Hecylled CHOCOOHOCTM HI)KHEW 4YacTH TPOMEXKYTOYHOW KOJOHHBI TpYyoO,
IpeaycMaTpuBaeTCss Ha 3TOM y4acTKe KOJIOHHBI LIEMEHTALUsI MEXTPYyOHOTO MTPOCTPAHCTBA.

KperieHne HEyCTOMYMBBIX TOPOJ W TMEPEKPBITHE 30H IMOIVIOIEHHUS TPOMBIBOYHOM
KHUJIKOCTH, 3aJeTalollUX B BEpXHEH uyacTu paspesa (1o riyounsl ~ 80 M OT HMOBEPXHOCTH



3eMJIM) IpeAyCMaTpUBaeTCss KOHIYKTOpoM auamerpom 820 mm.

VYCeTpoiicTBO MIAXTOBOTO HANpPABJICHHS TpeaycMarpuBaercs 3 TpyOosl auamerpom 1020
MM, yCTaHaBiIMBaeMoW B mypde c pazmepamu B tuiaHe 1,5x15 M u raoybmnoit 2 M, c
OeTOHMPOBaHUEM 3aTPYOHOTO NMPOCTPAHCTBA.

BoponpuemHas 4acTb CKBaXHMHBI PACIIONAracTcs B PYJOHOCHOM TOJIE. YUYHUTHIBAs, 4TO
PYIOHOCHAsl TOJIA IMPEICTaBlIeHa B OCHOBHOM PBIXJIBIMH M TOJYPBIXJBIMH IOPOAAMH,
MpeyCMAaTPUBACTCS KPETUICHHE BOJONPHUEMHON YacTH CKBaXHHBI (DUIBTPOBON KOJIOHHOMN
muamerpoM 219 MM, ycTaHaBiaMBaeMOW BIOTalk B HIDKHEH 4YacTH OSKCIUTyaTallHOHHOM
KOJIOHHBI (BbIIIE ee¢ Oammaka Ha 5 ™). PaGouas dactb QUIBTPOBOW KOJIOHHBI
npeaycMarpuBaercsa u3 Tpyouateix GpribTpoB Mapku TII 8D2B ¢ npoBoouHO 00MOTKON 13
HEp>KaBEIOLEH CTalH.

bypenue ckBaxuHBI IIpeaycMaTpuBaeM OypoBoi yctaHoBkod BY-75bpD ¢ nmpuMmenennem
3a00MHOI0 HUHCTPYMEHTA:

JUISL TIPOXOJAKHU TIOpOJI, 3ajieralollluX B HHTEpBaje YCTAaHOBKU KOHIYKTOpa, - JOJIOT-
pacmmpuTteneii auamerpom 960 mm;

JUIsL TPOXOJAKH B TOpOJAX, 3aJeTalOlIMX B MHTEPBAJIEC YCTAHOBKH MPOMEKYTOUHOU
KOJIOHHBI (OT OamMaka KOHAYKTOpa A0 KpOBIM H3BECTHSKOB) - arperata PTB-760 c
TpexiapoiieynbiMu gojiotamu 11320C-I'B;

JUI TIDOXOJKM B TOJNIIE H3BECTHAKOB - TypOoOypa A9I'TII c¢ TtpeximmapomeyHbIMU
nponoramu 45]1-490C;

JUIsL TIPOXOJIKM B IOPOJax pyAOHOCHOM Tou - Typ6ooypa A9I'TLI ¢ TpexiapomieyHbiMu
nponoramu 111349.2T-11B.

[TpuBox TypO0OypOB mpemycMaTpruBaeM OT IByX HacocoB Mapku BHP-1.

Jns 3amuThl CKBaKMHBI OT MPOHUKAHHUS B HEE BOJbI U3 BBIMIEIEKAIINX BOJOHOCHBIX
CJIOEB JIOJDKHA OBITH BBINIOJIHEHA 3aTpyOHAasl IIEMEHTAIHsi KOJOHH TpyO. Bricora mombpema
[IEMEHTHOI'O pacTBOpa B 3aTpyOHOM IPOCTPAHCTBE NPUHUMAETCS B 3aBUCUMOCTH OT
TpeOOBaHUI K U30JIALMN BBILIEIEKAIINX BOJOHOCHBIX CIOEB.

KoHcTpykTHBHAs cxema CKBaXXHHBI Ipe/icTaBlieHa Ha yepT. 111
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Yepr. 111. KoHcTpyKIusi BOAONOHU3UTEIbHON CKBAKUHBI

1 - maxToBOE HanpasieHue; 2 - KOHAYKTOP; 3 - 00caHbIe TPYObI; 4 - 3aTpyOHast IEeMEHTAIHS; 5 - Pa3KUMBI
CalIbHUK; 6 - GUIBTP; 7 - OTCTOWHHK

10. UTJIOPUJTBTPOBBIE YCTAHOBKU U CKBA’KNHbI, ObOPYIOBAHHBIE
IKEKTOPAMU

10.1. UrnodunbTpoBble BOAOMOHU3UTENBHBIE YCTAHOBKH MPEICTABISIOT COOOH KOMIUIEKT
000pyI0BaHus, MPEAHA3HAYEHHOTO JUIsl 0TOOPa U OTBOJIA MOJI3EMHBIX BOJ IIPU CPABHUTEIHLHO
HEOOJIBIINX TTIyOMHAX MOHMKEHUS UX YPOBHSI.

Jis  BOmOMOHM)XKEHUsT Ha TiayomHy no0 4 - 7 M cheayer MPUMEHATh JIeTKUe
UrOQUIbTPOBBIE, 10 15 M, - KEKTOpHBbIE UITO(PHUIBTPOBBIE YCTAHOBKH, a Ha OOJBIIYIO
IIIyOUHY - CKBaKUHBI, 000pyI0BaHHbBIE KEKTOPAMHU.

B cocraB serkux urioguiabTpoBbIX YCTAHOBOK BXOJAT HACOCHBIN arperat (LeHTpOOeKHbIH
HAacoC M BaKyyM-HacoC MWJIM 3XKEKTOp), CHUCTeMa KOJUIEKTOPOB M Ha0op HUIiIo(uibTpoB
(uabTpsI ¢ HAAGUIETPOBBIMU TPYOAMH).



DXKEKTOpHbIE UTTO(UIBTPOBbIE YCTAHOBKH HMEIOT CIEAYIOIMIMNA COCTaB 00OpYIOBAaHUS:
IEHTPOOEKHBIN HACOC, MUPKYJISAIMOHHBIN Oak, HAOPHBIA M COOPHBIN KOJUIEKTOPHI, HA0OD
urnouabTpoB (GUIBTP, BOJOIPHEMHAS i BOAONIOAbEMHAs KOJIOHHBI TPYO, 3KEKTOP).

10.2. UrnodunbTpoBbI€ YCTAHOBKH OBICTPO M JIETKO MOHTHPYIOTCS W JEMOHTHPYIOTCS, HE
TpeOYIOT JUIsI CBOEr0 YCTPOMCTBA CIIOKHBIX OIEpaluid, MO3BOJSIOT JOCTaTOYHO TOYHO
MOBTOPUTH OUYEPTAHUS OCYIIAEMBIX 3EMJISTHBIX BBIPAOOTOK, TOMYCKAIOT U3MEHEHUS IJIMHBI
B0J103a00pHOr0 (PpOHTAa YCTAaHOBOK B TMpeneiNax HHBEHTAPHOM [UIMHBI KOJJICKTOPOB B
3aBUCHUMOCTH OT KOHKPETHBIX THUIPOTr€OJOrMYECKUX YCIOBUH U TpeOyeMbIX TIIyOuH
NOHMKCHUS, M3MEHEHUS Kak IIara pacrhojOKeHUs HUriIoQuiIbTpOB, TaK M TIYOMH UX
MOTPYXEHHsI, 00ECIeUunBalOT MHOIOPa30BOE HCIIOJIb30BaHHE OO0OPYIOBaHUS Ha PA3IUYHBIX
CTPOMILIONIAIKAX, OTJIMYAIOTCA TMPOCTOTOM OOCITY)KUBAHHS, MOTYT JJIUTEIBHBIA IEPUOJ
paboTaTh 0€3 OCTAaHOBKH Ha TEXHUYECKOE 00CITy>KUBaHUE.

10.3. B Hacrosimiee BpeMsi OCYLIECTBISETCS MPOMBIIUIEHHOE M3TOTOBJICHHE HECKOIBKUX
TUIIOB UTIO(UIBTPOBBIX YCTAHOBOK.

JUiss TOHWKEHWsI YpPOBHSI IOJ3EMHBIX BOA Ha riyomHy a0 4 - 5 M B cpemHe- u
CHWJIBHONIPOHUIIAEMBIX TpyHTax ¢ koddduumentamu ¢unbrpanuun 2 - 50 m/cyr criemyer
NpUMEHSTH ycTaHOBKY JINY-6b.

Ocyierre ciabonpoOHUIIaeMbIX IPYHTOB ¢ Kod(hdurmentamu puiaprpamuun 0,1 - 2 m/cyt
Ha rIyOuHy 70 6 - 7 M cieayeT BBIOMHATH yecraHoBKamu Y BB-3A-6KM.

Haxonsat npuMmeHeHue jerkue UrioQuibTpoBbIE YCTaHOBKU 3a00HHOT0O BOJOMOHMKEHUS,
pa3paboraHHble XapbKOBCKUM HWHKEHEPHO-CTPOUTEIHHBIM WHCTHTYTOM, H3TOTOBJISIEMBIC 110
WHAMBUAYAIbHBIM 3aKa3aM B MEXaHHYECKHUX MAaCTEPCKUX CTPOUTENBHBIX OpraHu3aluil.
Haubonbiiee pacipocTpaneHue Moaydiv ycTaHOBKH Tuna Y 3BM, koTopsie npeHa3HaueHbl
JUTSL OCYIIeHHsI cIab0NMpPOHUIIAEMBIX TPYHTOB ¢ Koadurmentamu dunbtpanuu 0,3 - 3 M/cyt
Ipu I1yOMHE MOHMKeHus 10 4 - 4,5 M.

10.4. Urno¢punbTpoBble YCTAaHOBKU CJEIyeT NPUMEHATh IMPH pPa3paboTKe OTKPBITHIX
BHIEMOK U TIOJI3EMHBIX BBIPA0OTOK B TPOMBIIUICHHOM, TPa)XIaHCKOM, TPaHCIOPTHOM,
THJIPOTEXHUYECKOM CTPOUTENBCTBE M TPH J0OBIYE TMOJE3HBIX HMCKOMAEMBIX OTKPBITBIM HU
3aKPBITHIM CITOCOOAMH.

[Ipy HEOOXOIMMOCTH OCYIIEHUS 3HAUUTENBHBIX 10 TJIyOMHE OTKPBITBIX BBIEMOK
(KOTJIOBaHBI, Kaphephl) CIEAYET MpeAycCMaTpuBaTh MHOTOSPYCHBIE CHCTEMBI HIIIOQUIBTPOB
(cm. pasn. 7).

HUrnodunabTpoBhle yCTAaHOBKH MOTYT MPOEKTHPOBATHCS KaK B BUAE CAMOCTOSTEIHHBIX
CHUCTE€M, TaK M BXOJUTb B KOMOWHHPOBAHHBIE CHCTEMBI, HAllpUMEp, B COYETAHHH CO
CKBaXHHAMU HJTH BOJJOOTIIHBOM.

Cucrtembl, oOpa3yemble HUIIO(UIBTPOBBIMH YCTaHOBKaMHM, MOTYT OBITh JIMHEHHBIMH,
KOJIBLIEBBIMHA W HETIOJIHOKOJIBIIEBBIMU. B crnabompoHHIIaeMbIX TPYHTaxX sl 3alIUThl OT
NOJ3€MHBIX BOJ TpaHIIEH M JPYrUX MPOTSHKEHHBIX OOBEKTOB HITIO(GUIBTPHI JOIKHBI
pa3Memarbes ¢ 00EUX CTOPOH COOPYKEHHSL.

10.5. Jlerkas urno¢unsrpoBas ycraHoBka JIMY-6b (uept. 112) xommiekTyercss AByMs
HACOCHBIMH arperaTamu, B COCTaB KOTOPBIX BXOJST COOTBETCTBEHHO IIEHTPOOCKHBIE HACOCHI
nByxcroponnero Bxona CT/I-761/1 u CTA-761/2 u MoHTUpYeMBbIe C HUIMH Ha OJJHOM Bally
BOJIOKOJIbIICBBIC BakyyM-Hacochl Ta KBH-8. Yka3anHble HacOCHBIC arperatbl OTIHYAI0TCS
OJITHU OT JIPYTuX IO MPOU3BOAUTENLHOCTH M Hamopy. VX BBIOOp JOJKEH COOTBETCTBOBATH
pacyeTHOMY TPHUTOKY TIOJA3E€MHBIX BOJ K YcTaHOBKe. llemecooOpa3zHo miIsi DKOHOMHH
AIIEKTPO’HEPTUU B XOPOIIO TMPOHUIAEMBIX TpPYHTaX MCIOIB30BaTh JUIs 0Opa3oBaHUs
JIETIPECCHOHHON BOPOHKHM 00Jiee MOIIHBIA HACOC, a JJIS TOAJIEPKAHHUS YPOBHS TMOJ3EMHBIX
BO/JI Ha 3aJJaHHOM OTMETKE - MEHEEe MOIIHBIM.

B cocraB ycranoBkm Bxoaut Habop w3 100 wurinodmibTpoB, MpeacTaBiSIONIMX COOOMH
KOJIOHHBI HaA(UIBTPOBBIX TPYO nuamerpoM 48 MM C NPUCOCAMHEHHBIMH K HX HU)KHEMY
KOHIy (UIBTPOBBIMH 3BEHbIMH. MakcumanbHas JAJIMHA UTIOQUILTPOB  (BKIIOYAs
¢mieTpoBoe 3BeHO) - 8,5 M. HandunsrpoBbie TpyObl mocraBistorcs miauHOM 1,5 u 3 M.



CoenuHSI0TCSI OHM ITPU MOHTa)KE KOJIOHHBI CTAJIbHBIMU MY(TaMH.

§ 7 8 9 10

J.
:

I

Yepr. 112. lIpunnunuaibHas cxeMa Jerkoi urioguiabTpoBoii ycranosku JINY-6b

1 - urnopmnpTp; 2 - KOIJIEKTOP; 3 - COCANHUTEIBHEIN PyKaB; 4 - BaKyyMHBII Hacoc; 5 - BEIOpOcHas 1
BCachIBaIOIAs TPYOKH; 6 - IpenoXpaHUTENbHBIN KiIanaH; / - KaMepa OXJIaKACHHUS BOJBI H OTACICHHS BO3IyXa; 8
- kianas; 9 - HanopHas kamepa; 10 - HanopHsIil TpyOonpoBox; 11 - neHTpobexHsIii Hacoc; 12 - TpyOka
nepenuBanust; 13 - npuemMHblil narpy0ok; 14 - npuemHas kamepa

@OubTPOBBIC 3BEHBS IPUMEHSIOTCS ABYX TUIIOB: C METAIUIMYECKOMN ceTkoit (uept. 113,a) u
CEeTKOM U3 MOJMMEpHBIX MaTepuanoB (uept. 113,6). Matepuanom aisi METaNTMYECKUX CETOK
MOTYT CIIY’KUTb JIATYHb M HEP)KaBEIOLIasi CTajlb, a JUI CETOK W3 MOJIMMEPHBIX MaTepUalIOB -
Yarie BCero KampoH.

KoHcTpyKius 3BeHa ¢ METAIIMUECKOW CETKOM COCTOUT M3 OMOPHOHM TpyObl, HA KOTOPOIi
KpeIsITCs CeTKa, HAKOHEYHUK C 3y0YaToll KOPOHKOW M IIApOBBIM KIJIAMIAaHOM, My(QTa s
NpUCOENIMHEHUST K HaapuiabTpoBeIM Tpybam. OmopHas TpyO0a B HIDKHEH YacTu
nepdopupoBaHa.

3BEHO C MOJMMEPHOM CETKOM OTIMYaeTcs JMIIb KOHCTPYKIMEH KperyeHus 3TOM CeTKH,
3KUMAEMON MEXTy JBYMSI IPOBOJIOYHBIMH CITUPAIISIMH.

WUrnodunabTpel MOACOETUHSIOTCS K BCACBIBAIOLIEMY KOJUIEKTOPY PE3MHOTKAHEBBIMU
ropupoBaHHBIMA pyKaBaMHu. KOJJIEKTOpP COCTOMT W3 3BEHBEB DIIEKTPOCBAPHBIX TpPYO
nramerpoM 152 mm. Kaxknoe 3BeHo nmeer qyuHy 6 M. Ha 3BeHe pacrnosoxeHo 8 maTpyOKoB ¢
mraroM 0,75 M [T IPUCOCMHEHUST PE3MHOTKAHEBBIX PYKaBOB.

CoenuHeHMe 3BEHBEB KOJUIEKTOpAa MeEXJIy CO0OH, a Takxke MpHUCOeAUHEHHE
ro)pUpPOBAHHBIX PYKAaBOB K KOJUIEKTOPY M HTIIOQHIBTPAM OCYIIECTBISIETCS C MOMOIIBIO
(I1aHIIEBBIX COCIMHEHHI C PE3MHOBBIMHU TIPOKJIAIKAMH.

10.6. VYcraHoBka BakyyMHOro BojomnoHmkeHHs YBB-3A-6KM BrirodaeT HaCOCHBIH
arperaT ¥ BCachIBalOLIyl0 cucTeMy. HacocHbIf arperaT COCTOUT W3 IEHTPOOEKHOTO
MOHOOJIOYHOTO  KOHCOJNbHOTO  Hacoca  6KM-160-20, 9xekTOpHOH  KacceThl W
HUPKYJISALMOHHOTO 0aka. DJKEKTOpHas Kaccera MMEeT TpH 9IKEKTOpa: HIKHUHA -
BOJIOOTBOJISIIIIAN ¥ TBA BEPXHUX - BOJJOBO3/TYIIIHBIX.

[Tpu momaye BOABI HEHTPOOESKHBIM HACOCOM M3 LUPKYISAIMOHHOTO 0aka B 3’KEKTOPHYIO
KacceTy B TPUEMHON Kamepe 3KEeKTOPHOTO OJIOKa CO3MaeTcs BaKyyM, MOJ JCHCTBHEM
KOTOPOTO B Hee IOCTyMaeT BOJA M3 BCACBIBAIOLIEH CHUCTEMBbI, COAeprKallas, Kak MpaBHilo,
0OJIBIIIOE KOJIMYECTBO BO3/IyXa.
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Yepr. 113. Koncrpykuus GpujibTPOBOro 38eHa HIVI0(PHIbTPA

a - ¢ epopupoBaHHOI TPYOOH, MOKPHITOH CETKOH; O - CO CTANEHON MPOBOJIOYHOI 0OMOTKOH; 1 - HAKOHEYHHK;
2 - mapoBOH Kiamnax; 3 - BHYTpeHH: Tpy0a; 4 - HapyxHas nepdopupoBaHHas Tpyda; 5 - punpTpoBas cetka; 6 -
CTaNIFHON KPEeTeKHBIH KOJMaYoK; 7 - Mydra; 8 - mepexomanas mydra; 9 - HaadunsTpoBas tpyda; 10 -
CIHpajbHas TPOBOJIOYHAS OOMOTKA

W3 npueMHOI Kamephl BOAA MOCTYMAeT B LUPKYISIIMOHHBIM 0ak, U3 KOTOPOro 4acTh €€
HacoC MOJAeT Ha IMUTAHUE PKEKTOPHOM KacCeThl, a M3JIUIIKA OTBOJIATCS CaMOTEKOM WIIH
cOpacChIBAFOTCS 110 HATIOPHOMY TPYOOTIPOBOIY ¢ MAKCHMAIILHBIM Haropom 20 M.

Boznyx otaensieTcss OT BOABI B IIUPKYJISIIMOHHOM Oake M 4Yepe3 OTBEPCTHE B KPBIIIKE
OTBOJUTCS B aTMOC]eEpYy.

[Ipu mnepenonHeHnn Oaka BOJON pETyNUPYIONIMN KialmaH 3aHUMaeT caMoe BepxHee
MOJIOKEHNE U aBTOMATHUECKH OTKPBIBACT BO3YIIHBIN KJIallaH, YTO BEJET K CPHIBY BaKyyMa B
0ake W B MPUEMHOHN KaMmepe, TeM CaMbIM CHUXKas MPHUTOK BOJBI K ycTaHOBKe. lIpu sTom
YPOBEHB BOJIBI B 0aKe MOHMKAETCS, PETYIUPYIOIMINIA KiIarmaH OIMyCKaeTcs, 4TO 00ecreuynBaeT
3aKpBITHE BO3AYLIHOTO KJalMaHa C OJHOBPEMEHHBIM IMOBBIIICHHEM BEIUYMHBI Bakyyma M
YBEJIUYEHUEM IIPUTOKA BOJIbI K YCTAHOBKE.

[IpuntMnuanpHas cxeMa yCTaHOBKH IpHUBEeHa Ha uepT. 114.

s yctanoBku YBB-3A-6KM mpumensieTcs Takas e BCaChIBAIOIas CHCTEMa, YTO M JJIs
ycranoBku JINY-65.

10.7. VYcranoBka Tumna Y3BM komIuiekTyeTcss IeHTpoOekHbIM HacocoM 4K-8,
UPKYISIIAOHHBIM 0akoM, HAMOPHBIM KOJUIEKTOPOM, BOIOCTpYHHBIM Hacocom BH-8 wu
BOJIOCOOPHBIM ~ KOJUIGKTOPOM  (3aKpBITBIM 0akoM) ¢ marpyOkamMu JJsi TMOAKIIOUEHUS
urnoduaeTpoB (uept. 115). B mporecce mpoxoaku BBIPAOOTKH OOBEAWHCHHBIC B CIUHBIN
OJIOK HIEHTPOOEKHBIN HACOC U UPKYIALUOHHBINA OaK ClieyeT pacroyaraTh Ha ONpeleIeHHOM
ynajgeHuu oT 3a00s, HO He OoJee MpeaeabHOM JaTbHOCTH OTKAYKH 110 TOPU30HTANIN, PaBHON
250 m.

ITo mepe pa3pabOTKH BBIEMKH OCYIIECTBISCTCS MEPEHOC UTIIO(DHIBTPOB B CTOPOHY 320041,



a TpyOOIpOBO/BI, 10 KOTOPBIM BOJIa OT LIEHTPOOEKHOTO HACOCA MOAAETCS K BOIOCTPYHHOMY

Hacocy, NepHOANIECKU HapaIINBAIOTCS.
[Ipu HermyOOKOW BbIEMKE M HEOONBLIOW JJIMHE MPOXOJKH BO3MOXHO pa3MelleHue

HACOCHOTO 0JI0Ka Ha TIOBEPXHOCTH OKOJIO YCThSI IAXTHI.
YcranoBka obciyxuBaet 10 17 urnopunsTpoB. Beicota mogauun Boasl qocturaet 20 m.
DxekropHble ycTaHOoBKH DM-70 mpumeHstoTcs npu TpeOyeMoi IiiyOuHEe NOHMKEHHS 10

12 M, a Ipu COOTBETCTBYIOIIEM TEXHUKO-3KOHOMHUYECKOM 000CHOBaHUH - 10 20 M B TpyHTax

¢ koo purmenrom puaprpanun 0,1 - 5 m/cyT.
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Yepr. 114, lIpunnunuaiabHas cxeMa ycTaHoBKH muia YBB-3A-6KM

1 - snekTpoABHIaTENb; 2 - HACOC LIEHTPOOESXKHBIH; 3 - KaMepa HanopHasi; 4 - kaMepa pUeMHasi; 5 - 3KEKTOPBI
BOJIOBO3/1yLIIHbIE; 6 - JIMHKS HarlOpHasi cOpocHast; 7 - MPUEMHHK MOTOKa; 8 - KiianaH BO3AyLIHbIH; 9 - kinanaH
perymupyromuii; 10 - 6ak mupKynsauoHHbH; 11 - pacmmputens; 12 - urmodgunsTp; 13 - BcachBaromumit
KoJuIeKTop; 14 - matpybok

Yepr. 115. YceranoBka 3a00iiHOr0 Bogononn;xenus Y3BM-3y

1 - urnouIbTpPLL; 2 - COEMHUTENBHBIE PYKaBa; 3 - BOZOCOOPHBIN KOJJIEKTOP; 4 - BCACHIBAIOIIUI pyKaB; 5 -
BOJIOCTPYHHBII Hacoc; 6 - AIEKTPOABHUIaTellb; / - IEHTPOOEKHBIN HACOC; 8 - IMPKYJIAHOHHBIN Oak; 9 -



cOpocHoii pykas; 10 - pykaB aj1st 101B01a BOABI K JOIOJIHATEIEHOMY IIECKOBOMY BOAOCTPYHHOMY Hacocy; 11 -
pyKaB HarmopHsIif; 12 - 3aaBmkky; 13 - marpyOoOK ¢ BEHTHIEM

Momuduxamueir ycranoBku OM-70 sBisercst ycranoBka tuna OBBY, npennaznaueHHast
JUIs OCYILLIEHHSI C1a00NPOHUIIAEMBIX CIIOMCTBIX TPYHTOB.

DXEeKTOpHbIE UTIIOGMIBTPOBEIE ycTaHOBKH DUY-15, pekoMeH0BaHHBIE K MPOU3BOICTBY
BMecTO ycTaHoBOK DM-70, cnenyer npuMeHsATh Ipu TpeOyeMoil IiyOuHe MOHM)KEHUS! YPOBHS
MOJI3EMHBIX BOJ 710 15 M, a Ipu COOTBETCTBYIOIIEM TEXHUKO-3KOHOMHUYECKOM 0OOCHOBAHMH -
10 30 M B cirabonpoHUIIaeMbIX TpyHTax ¢ kKoddduruentom ¢unbtpanuu 0,1 - 5 m/cyrT.

Jns ocymieHus cinabONpOHUIIAEMBIX (B TOM YHCIIE CIOMCTBIX) FPYHTOB IpPU TpeOyeMoMm
noHwxkenuu He Oonee 40 m cinexyer mpumeHsATh U-oOpasHble KEKTOpPHbIE CKBAKHHHBIC
ycranoBku DCY-20.

10.8. IlpuHnunuanpHas cxeMa 3KeKTOpHOH HriaopuiabTpoBod yctaHoBku (OM-70, DUY-
15) npencrasnena Ha uept. 116. Ilo TpeOGoBanuio 3aka3umka ycraHoBka DUY-15 moxer
HOCTABJIATHCS C JFOOBIM U3 HACOCHBIX arperaToB, yKa3aHHbIX B Ta01. 23.

KoHcTpykiust 3ekTopHOro wuriouiabTpa MpeacTaBiseT co0oil JBe KOJOHHBI TpYyoO:
HApYKHYIO (BOJIOIPUEMHYIO) ¢ (DUIIBTPOBBIM 3BEHOM M BHYTPEHHIOI (BOIOIOIBEMHYIO), K
HIDKHEMY KOHIly KOTOpPOW TojcoequHseTcss »kekTop (uept. 117). braromapss Hanmuduio
IIapOBOr0 KJalaHa B HAKOHEYHMKE (WIBTPOBOIO 3BEHAa BO3MOXHO IOIpYXEHHE
urnouiIbTpa THIPABIUYECKUM criocobom. Ilorpykaercst TOIbKO BOAOIpPHUEMHAs KOJIOHHA
TpyO ¢ (UIBTPOBBIM 3BEHOM, a 3aTeéM B HeEe BCTaBJSIETCS BOJOINOIbEMHAs KOJIOHHA C
9KEKTOPOM.

B mponecce oTkauky 1o KoJIbLEBOMY 3a30pY MEXy HapyKHOM M BHYTpEHHEW KOJOHHAMHU
TpyO LEeHTPOOEKHBIM HACOC HarHeTaeT pado4yro BOAY K KeKTopy. CTpys BOIBI, UCTEKAs C
OO0JIBIIONH CKOPOCTBIO M3 COIUIA KEKTOpa, 00eCHeuMBaeT MOJCachlBaHWE U3 (UIBTPOBOTO
3BeHa MOoJA3eMHOM BoOJbl. Cmech paboueld M MOJA3EMHON BOJbI (MM BOJBI C BO3JYyXOM)
MOJJHUMAETCsI Ha TIOBEPXHOCTH U 110 CIMBHOMY TPYOONPOBOAY MOCTYHAET B IIUPKYIAIUOHHBIN
Oax. U3 Oaka yacTb Boabl («paboyas» BOjAA) MOCTYyMAET Ha MUTaHHE LEHTPOOEKHOTO HAcoCa,
a OCTaJIbHasl YacTh OTBOJIUTCSI CAMOTEKOM MJIM MPUHYIUTEIBHO K MecTaM copoca.

3a30p MeXAYy CTEHKaMM TUIPABINYECKH MPOOYPEHHOW CKBaXXMHBI M BOJOINPHUEMHOM
KOJIOHHOM 3’KEKTOPHOIO HIVIOQHUIBTpa CJEAyeT 3aloJIHUTh IIeCYaHOH WM IecyaHo-
IpaBUMHON OOCBINKOW, a B BEpPXHEH YaCTH CKBAXXUHBI HEOOXOIUMO BBIIOJHUTH TIMHSIHBIN
TaMIIOH BBICOTOM OKOJI0 1 M /7151 MpeioTBpallleHus IpOphIBa BO3AyXa B IPU(UILTPOBYIO 30HY
UTIOQUIbTPa HETIOCPEICTBEHHO Yepe3 OOCHINKY. B IIIOTHBIX TpyHTaX BO3MOXHa YCTaHOBKA
9’KEKTOPHBIX UIVIOQHIBTPOB B 3apaHee NPOOYypEeHHbIE CKBAKUHBI.

10.9. DOskekropHas BaKyyMHas  BOJONIOHM3UTENbHass ycTaHOBKa Tuna OBBY
IIpeHa3HaueHa JJIs OCYIIEHHUS MaJOIPOHUIAEMBIX CIOUCTBIX TpyHTOB. OHA OoTiIMYaeTcs OT
ycraHoBkH DM-70 KoHCTpYKIHEH UTIoQpuiIbTpoOB.

VYcranoska  tuna  OBBY obopynyercs BAKyyMHBIMH KOHIIEHTPUYECKUMHU
BoJONTpUeMHUKaMHK (depT. 118), KoTopbIe 10 CPAaBHEHHUIO C HKEKTOPHBIMU UTIIOPHIHTPAMHU HE
UMEIOT BOJIONIPUEMHOTO TMOKPBITHS Ha (HIBTPOBOM 3BEHE, a KOJOHHA HIIIOQUIBTPA
3aKJII0YEHA Ha BCIO BHICOTY B (DUIIBTPOBYIO 000JI0UYKY U3 Y3KOU MPOPUINPOBAHHON CTAIbHON
neHThbl. CKBa)KHOCTH 000J104KH He TpeBbimaet 12 - 15 %.

BakyymHble =~ KOHIIEHTpHYECKHE  BOJONPUEMHUKH  YCTAaHABIMBAIOTCA  TOJBKO B
IpeBapUTENbHO MPOOYPEHHBIE CKBaXKUHBL. BOKpYT BOJIOTIPHEMHUKOB YCTpauBaeTCs IO BCEH
BBICOTE TeCUaHO-TPaBUIfHAsI OOCHINIKA, @ B BEPXHEH YacCTH - TIMHSAHBIM TaMIIOH.

[Ipu pabote oKekTopa B TOJOCTH (UIBTPOBOM OOOJMOYKM CO3TAETCS  BAKYYM,
pacpoCTpaHsIOMHMICT B NpUPUIHTPOBOM 30HE HA BCIO BBICOTY BOJOINpHEMHHUKa. JleOut
BAaKyyMHOI'O KOHLEHTPUYHOT'O BOJONPHUEMHHUKA HE JOJKEH MPEBHIIIATh 5 M/d, B IIPOTUBHOM
CiTy4ae KEKTOp HEe 00ECTICUUT BaKyyM.

10.10. DOskekropHas CckBakmHHas ycraHoBka OCVY-20 Bkmowaer B cebs 1Ba
ICHTPOOCIKHBIX Hacoca (OAMH PE3epPBHBIN), HUPKYIAIHOHHBIH Oak u 30 3KEKTOPHBIX
BOJIONIOIbeMHHKOB U-00pa3zHoro tuma. B cocraB BomomonbeMHHKa BXxomsT (uept. 119)



BOJIOTIOABOSAIIAS U BOJOOTBOJSAIIAS KOJOHHBI TPyO, KOPIYC, KOHIIEBHMK, COCIMHSIOIIUI
BOJIOTIOABO/SAILYIO KOJIOHHY C COIUIOM, U KOXKYX, IPUKPEIUICHHBbIN K BEPXHEH yacTu KopIryca.
BuyTpu comna pasmenieHa BuTas acTUHa. B UIMHIPUYECKON YacTH KOpITyca BbBIIIOJIHEHBI
OKHa I IIpUeMa »KEKTUpyeMoro notoka. Koxyx uMmeer npopesb, OOpallleHHYIO B CTOPOHY
BOJOOTBOJAIIEH  KOJOHHBI. BuTas 1uiacTuHa  IIpeiHa3HayeHa s I[OBBILLICHUS
IPOM3BOUTENBHOCTH KEKTOpa MO BO3JIYyXY, a KOXYX - Ul YMEHBIIEHUS KOJUYECTBa
TBEPABIX YaCTHUL, IOCTYIAOLIUX B 3KEKTOP ¢ OTKAYMBAEMOM BOJIOM.
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Yepr. 116. Cxema 3:keKTOPHOH UTJIO(PHILTPOBON YCTAHOBKHU

1,

1 - urnounbTp; 2 - TAMHSAHBIM TAMIOH; 3 - TPOOKOBBIE KPaHbl; 4 - pacnpeieuTebHbIA HAOPHBINA
TpyOOmIpoBO; 5 - COPOCHOI KOJUTEKTOP; 6 - IEHTPOOSIKHBIN HACOC; 7 - 3aJABMIKKH; 8 - MIUPKYIISAIUOHHBIN 0aK; 9 -
MOHMKEHHBIN YPOBEHB MMOI3EMHBIX BOJT
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Yepr. 117. JskekTOpHBIH UTJI0pUALTP yeTaHOBKH DU-70

a - GuIbTPOBOE 3BEHO; 6 - 00IMIA BUJ; 1 - HAKOHEUHUK; 2 - IIApOBOH KianaH; 3 - CeJUI0 IIapoBOro KJarnaHa; 4 -
BHYTpPEHHsIs TpyOa QUILTPOBOTO 3BeHA; 5 - mepdopupoBanHas Tpy6a; 6 - GuIbTpOBast ceTka; 7 - MPOBOJIOYHAS
crimpans; 8 - celyto akekTopa; 9 - Hacazaka 3xkekropa; 10 - HanduibTposas Tpy6a; 11 - muddysop; 12 -
BOJIONIOIbeMHas TpY0a; 13 - huiibTpoBoE 3BEHO

VYcranoBka obciyxuBaet 10 17 urnopunasTpoB. BeicoTa mogauu Bonbl nocturaet 20 m.
TexHUYECKHE TMapaMeTphbl JIETKUX W KEKTOPHBIX UTIOPWIBTPOBBIX YCTAaHOBOK W
ycranoBku DCY-20 npuBeneHs! B Tabm. 23.
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Yepr. 118. BakyyMHasi KOHIEHTPUYeCKasi CKBAKMHA

1 - BogonpreMHoOe 3BEHO; 2 - 3keKTop ¢ nuddy3opom; 3 - mecuaHo-rpaBuitHast 00CHINKa; 4 - COeIMHUTENbHbIE
MyQTBI 0007104KH; 5 - GHIIBTpOBast 000104Ka; 6 - Hanpapistonye GoHapH; 7 - TIIMHIHBINA TaMIIOH; 8 - CaJIbHHUK;
9 - HandunbTpoBEIe TPYOHI; 10 - Bakyymmerp
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Yept. 119. DkeKTOPHBIN BOAONOIbEeMHHK ycTaHOBOK JDCY-20

1 - mydra coequnutenbHast; 2 - nuddysop; 3 - kamepa cMemieHus; 4 - comwno; 5 - BuTas macTuHa (BUHT); 6 -
Kamepa npueMHast; 7 - KoXyX; 8 - KoH1eBuk; 9 - kosoHHa noaBoasux Tpyo; 10 - kojoHHA OTBOAAIIMX TPYO

TaoOnuma 23



JINY-6b
Texmmeckne e N THacoe Ne| Do -oA” V3BM SU-70 | DUY-15 | BCY-20
mapamMeTpsl 1 5 6KM
MaxkcuMmabHast 100 50 43 35 150 74 176
MPOU3BOTUTENEHOCTD
YCTAaHOBKH 1O BOJE,
Mg
Hanop =Ha BeIXOzE, M 28 20 20 20 - - -
Tum macocroro| CT/] CTO |6KM-160-20 4K-8 6MC-6 | ITHC60- |ITHC180-
arperara 761/1 761/2 66 85
ITHC60-
99
Macca HacocHoro| 650 470 790 1040 639 470 1382
arperaTta, KT 573
TlabGaputel  HacocHOTO
arperata (c
AJIEKTPOJABUTATEIIEM),
MM:
B IUIAHE 1845x945|1680x735| 1800x780 1500x690(1540%410|2105x778
1620410
BBICOTA 1250 1234 1400 715 656 980
656
MomnrHocTh 22 11 15 22 75 22 75
SJeKTPOABHUraTens, KBT 30
JmmHA KOJIIeKTOpa, M: 105 105 5-10 - - -
BCACBIBAIOIIEr0
HAIIOPHOTO - - 15 - 480 48 37 185
cOOpHOTO - - - 42 36 183
JmmHa omHOTO MeETpa 6 6 He 6 6 6
3BEHA KOJJIGKTOpa periaMeHTHpOBaHa
Yucno urnoGuibTpos, 100 100 17 30 12 30
IIIT.
Pa3smepsl QHUIBTPOBOTO
3BEHa:
Hapy»XHbI{ AUaMETp - 68,5 68,5 68,5 70 70 -
(o cetke), MM
o01as JyiMHa, M - 0,98 0,98 0,98 1,12 1,12 -
JUIMHA - 0,8 0,8 0,8 0,8 0,8 -
BOJIOIIPUEMHOU
4acTH, M
MakcumanbHas IJIdHa 8,5 8,5 55 12 16 36
urnouibTpa WA 28
BOJIONIOILEMHHKA, M
Pazmepsl
HaJHIBTPOBBIX TPYO:
JIuaMeTp, MM 48 48 48 48 48 48
JIJIMHA 3BE€HBEB, M 15;3 15;3 15;3 1,5:3 1,5:3 15:3
Macca ycTaHOBKH, T 7,1 6,86 1,55 10,5 10,5 26
11. TJPEHAKUAN

11.1. [lpeHaxku - 3TO TakMe KalTHPYIOLIUE MOA3EMHBIE BOJbl YCTPOICTBA, U3 KOTOPBIX
BO/Ia CaMOTEKOM MOCTYHaeT K BOJOOTBOSIIUM KOJIJIEKTOpaM, COPOCHBIM JIMHUSM WIH K

BOZ[OC60pHI/IKaM HACOCHBIX CTaHIIHIA.

[Ipumensrorcs

CJICAYIOIIUC

BHUJIBI

TpaHILIeHHbIE, 3aKpbIThie Oe3TpyOUaTsie, TpyOUaThle, rajiepeiiHbie U MI1acTOBbIE.

11.2 TpanumieiiHple OpEeHAXXHW - OTKPHITHIE TPAHIIEH MOXXHO MpPEAyCMaTpUBaTh TaKOW
[IIyOMHBI, KaKyl IO3BOJIIET CTENEHb 3aCTPONMKU TEPPUTOPUU C YYETOM HEOoOXOIUMOro
pa3Hoca oTkocoB. llluprHa TpaHIEn MO AHY ONpPENESAETCs IMUPUHON MPEeayCMaTpUBAEMOI0
3eMJIEpOTHOTO CHapsiia, HO He MeHee 40 cm.

OTKOCHI

JPEHAXKHBIX

TpaHILEeH

AO0IMYCKAaCTCA

MNpUHHUMATH

B

COOTBCTCTBHUH

pexoMenyembiM npuitokenrem 15 CHull 2.06.03-85 unu onpenensiTe pacueToM.

JPEHAXKEM

C
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Yepr. 120. 3akprbiThie OecTpydUaTHIE APEHAKH

@ - KaMCHHO-TIIEOCHOYHBIN; O - XBOPOCTSAHOH; 1 - mepH KOpHAMH BHU3; 2 - YIUIOTHEHHAS TTIUHA; 3 - IEPH
KOPHSIMH BBepX; 4 - MECTHBIC TICCUaHBIH TPYHT; 5 - meOeHb; 6 - KaMeHHas KJIaaKa, / - TNIHHOOCTOHHAS MOIYIIKA;
8 - 3achllika MECTHBIM IPYHTOM; 9 - XBOPOCT

a3
- 'y - N
o s'!.... LT

Yepr. 121. TpyOGuaThlii 1peHax

a - ¢ TIeCYaHO-TPaBUHHOM OOCHIITKOM COBEPIIEHHOTO THIIA; O - TO XK€, HECOBEPIICHHOTO THIIA; 6 - C (PHIIBTPOBBIM

TIOKPBITHEM 13 MUHEPAJIBHBIX BOJOKHHUCTBIX MaTepHasoB; 1 - oOpaTHast 3aChbIlIKa MECTHBIM IT€CYaHbIM TPYHTOM,;

2 - IecoK cpeiHelt KpynHocTH; 3 - mebensb,; 4 - TpyOa; 5 - Bogoynop; 6 - MUHEpaJIbHBIH BOJIOKHUCTBIN MaTepHal;
7 - XOMYTBI U3 )KI'YTOB CTEKJIOBOJIOKHA WJIM IIITIarat

[Tpu mpoekTHpoBaHUM HEOOXOAMMO YYHUTHIBATh, YTO TpaHIIeH TpeOyeTcs MepUOAMYECKU
YUCTUTH U TOJJEPKUBATH B IPOTOYHOM COCTOSHUMU.



3aloTHeHHAs:  (PUIIBTPYIOLINM

11.3. 3axpeiTeiii OecTpyOHBIH ApeHax -
MaTepHaJioM OT JHA J0 YPOBHS MOJ3EMHBIX BOI.

B kauectBe (QuIBTpyOIIEro mMarepuaia MOXHO HCIOJb30BATh IECOK, I'paBUH, IIEOEHB,
KaMeHb, XBOPOCT H JIp. CEYCHUE PEKOMEHIyeTCsl PUHUMATh 110 uept. 120.

11.4. TpyOuarelii apeHaxk - jAplpyatas TpyOa ¢ OOCBHIIKOW NecyaHO-TPaBHIHBIM
MaTeprualioM WM ¢ (PUIBTPOBBIM MOKPHITUEM M3 BOJIOKHHUCTOrO Matepuana (dept. 121). s
TpyOUaThIX IpeHakel cIenyeT MperycMaTpUBaTh TPYObI: KepaMHUYECKHE KaHAJTU3AI[MOHHBIC
o 'OCT 286-82 (tabma. 24); acbecrouemenTHbie - 6e3namopubie mo TOCT 1839-80 (tab:.
25); nanopubie o 'OCT 539-85 (ta6i. 26); Oeronnsie mo [OCT 20054-82 (taba. 27);
yyryHHslie - kKanaausanuoHabie 10 [OCT 6942.3-80 (ta6a. 28), namopusie mo 'OCT 9583-75
(tabm. 29); tpybodmnetpel u3 nopucroro derona (BCH 13-77 Munsuepro CCCP), TpyOs!
xenezoberonnsie auamerpoM 400 mm (TOCT 6482.0-79) m KepaMUYecKHe APCHAKHBIC
TpyObI tuamerpom 100 - 250 mm (TOCT 8411-74).

11.5. Jlna mnpuemMa mMOM3EMHBIX BOJ B acOECTOIIEMEHTHBIX W YYI'YHHBIX TpybOax
YCTPauBaKOTCs Kpyriible WM miejeBbie orBepctust (uepr. 122,a, 6, 2), B OCTOHHBIX U
Kene300eTOHHBIX - Kpyrible (duepr. 122,2). B kepamuueckhe KaHAIH3AIMOHHBIC TPYOBI
HOJI3€MHBIC BOJIbI MOCTYIMAOT 4Yepe3 HE IMOJHOCTHIO 3a/ICNIaHHBIC 3a30pbl B CTHIKAX (4epT.
122,6), B TpyOODUIBTPEI - Yyepe3 MOPhI B MaTepuase ux CTeHOK. Martepuain TpyO BeIOHpaeTcs
B 3aBHCHUMOCTH OT €€ TIyOMHBI 3aJI0)KEHUSI U arpecCUBHOCTH Cpefbl. B arpeccuBHOM aist
IIEMEHTa Cpelie CIeNyeT NpeAyCcMaTpuBaTh KepaMUYecKHe M YyryHHble TpyObl. [lpu
HEearpecCUBHON Cpefie MOTYT NMPUMEHSATHCS TPYOBI U3 THOOOT0 YKa3aHHOTO BBIIIE MaTepHala C
Y4ETOM UX TIyOuHbI 3anokerus (tadm. 30).

TpaHIIes,

Tabnuma 24
CTtBOJI TPYOBI Pactpyb TpyOBI ToumuHa CTEHOK
BnyTtpennuit Tmsa, M JnvuHa Hapes3ky, | BuyrpenuHwmit TyGuna, M CTBOJIA U
JIMaMETpP, MM MM JMaMeTp, MM pactpy6a, MM
150 224 19
Ot 1000 mo 1500
200 ( 100 60 282 60 20
250 gepe3 K;I)\I/Slble 340 22
300 398 27
[Ipumeganue. Bee pazmepsl TpyO HOMHUHAJIbHEIE.
Tabnauma 25
TpyOsr Myt
YcnoBHslit Huamerp, Mm Tonuuia Macca | Y cnoBHbII Huamerp, Mm Tonuuia Macea
TPOXOL, CTEHKH Jomna, 1w | mpoxox, CTEHKHU Hnmsa, My(ThI
MM |Hapyx#slii| BEyTpeHHII MM >| MM |TpyOBI, MM Hapyx#e1ii| BHyTpeHHUIH MM "l MM r ’
KT
100 118 100 9 2950 6 100 160 140 10 150 1
150 161 141 10 2950 9 150 212 188 12 150 2
200 211 189 11 3950 | 13 200 262 234 14 150 3
300 307 279 14 3950 | 25 300 366 334 16 150 5
Tabauma 26
YcnoBHbII v Tpy6et My(?TBI
Hapy>xHbrit Macca 1 m TonmuHa Hapy>xHblii Macca my¢TH,
poXoJ, JmuHa, Hnuna,
MM Jamerp, M TpyOBI, KT CTEHKH, MM M JIHaMETp, MM KT
MM BT-6 | BT-9 | BT-6 | BT-9 CAM-6 | CAM-9 | CAM-6 |CAM-9
100 122 2950 7,8 9,2 9,0 11,0 | 140 171 175 3,5 3,8
3950
150 168 2950 129 | 152 | 11,0 | 13,5 | 140 219 225 4,6 5,2
3950
200 224 3950 22,1 | 26,4 | 140 | 175 | 150 277 287 6,9 8,2
250 274 3950 28,4 | 359 | 150 | 19,5 | 150 329 341 8,7 10,6
300 324 3950 40,2 | 494 | 175 | 22,5 | 150 383 397 11,1 13,8
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N Tpy0Os1 MydThl
VYcnoBHeIH " "
Hapy>xHbrit Macca 1 m Tonmuna Hapy>xHbrit Macca My¢THI,
poxoJ, JlmvHa, JmHa,
MM JraMeTp, M TpyOBI, KT CTEHKH, MM . JIMaMeTp, MM KT
MM BT-6 | BT-9 | BT-6 | BT-9 CAM-6 | CAM-9 | CAM-6 [CAM-9

[Tpumeuanue. Tpydam tuna BT-6 coorBerctBytoT My(dhThl THIIa CAM-6, a Tpybam tuna BT-9 - mydrs

tuna CAM-9.
TabOnuma 27
Y CI0BHBIN IPOXOJ, MM ToJyMHA CTEHKH, MM Jnuna, MM I'my6una pactpyba, MM
150 35, 30, 25 1000 50
200 40, 35, 30 1500 50
300 55, 50, 45 1500 80
400 75, 65, 55 1500 100
TaOnuma 28
o N Macca TpyOBl, KT, IIpU JUIMHE, M
VYcnossbii npoxon, MM | Hapyxnsiit auamerp, MM | Tonmusa cTeHKH, MM 075 125 >
100 118 4,5 10,5 16,3 25
150 168 50 - - 40
Tabnauma 29
VYenossbii npoxon, MM | HapyskHslil tuametp, mm | Tonmuza cTeHKH, MM Mazca TPYOEL I;r’ 1pHL z[nmée, ¥
150 170 8,3 132 163 193
200 222 9,2 193 238 282
250 274 10,0 260 320 381
300 325 10,8 336 414 492

11.6. OOchInKy apeHaxHBIX TpyO cienyer moadupars mo tadm. 31.

TpeboBanusi k MaTepuanaMm OOCBHINKU JIPEHAKHBIX TPyO aHaJOTHYHBI TPEOOBAaHUSAM K
MartepHany 0OChINKU (UIBTPOBBIX TPYO BOJONOHH3UTEIBHBIX CKBOXHH (CM. pasi. 9).

QOuUIBTPOBBIE TTOKPHITUSI IPUMEHSIOTCS IBYX BUIOB: HETKAHBIE BOJIOKHHCTHIC MaTepHAIIBI
(MaThl, MIMTHI, BOMIOK) TommuHOW 10 CM B HEC)KATOM COCTOSHHUH;, CETKH W TKAHU W3
cunTernueckux MarepuanoB TunoB BBI', BBT, BBK - B uetsipe cnosi, BIIM - B nBa, CCT2-6
u CC-1 - B o1MH CIIOiA.

TpybodunbTpbl U ApeHaxu ¢ (GUIBTPOBBIMU TMOKPBITUSMHU OOCBHINAIOTCSA IE€CYaAHBIMU
rpyHTamH, 60jiee MPOHHUIIAEMBIMH, YEM JIPEHUPYEMBIH TPYHT.

11.7. JlomyckaeTrcs 3akiaabiBaTh TpyOdareie apeHaxu Ha 0,3 M Bbime TITyOHUHBI
npomep3aHusi. MUHUMabHBIE YKJIOHBI ApeHaXHBIX TpyO auamerpom ao 150 mm - 0,005,
muamerpom 200 mm u Beime - 0,003.

[Ipu mnepecedeHnu TpyOuyaTbIMM JApeHa)KaMH JAPYrMX KOMMYHUKAaLUUH HE0O0XO0AUMO
cobmonate TpedoBanuss CHull 11-89-80.

11.8. Cmotpogsie konoanbl (TOCT 8020-80 mnu TUHNIOBBIC KOHCTPYKITUH M JICTATU 3JaHHIA
u coopyxenuit - cepus 3.900-3 Bbin. 7, wactTu 1 u 2) pacmonararoTcs Ha BCEX MOBOPOTaX,
nepenajax, a Takyke Ha IpSMOJIMHEMHBIX y4acTKax Tpacchl ¢ marom He 6osee 50 M.
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Yepr. 122. BononpueMHbie 0TBEPCTHS B APEHAKHBIX TPyDdax

a - B BepXHell yacTH acOECTOIIEMEHTHBIX U YyTyHHBIX TPY0; 6 - B G0KOBOI yacTH acOECTOIIEMEHTHBIX TPYO; 6 - B
BHUJIE 3230POB B CTHIKAX KEPAMUUECKUX U YYTYHHBIX TPYO; 2 - B OETOHHBIX U JKeJIe300€TOHHBIX TpyOax; 1 -
MydTa; 2 - pe3uHOBOE KOJIb1I0; 3 - TpyOa; 4 - oTBepcTHsl; 5 - mpocMoieHas nakis; 6 - acanabproBas MACTHKA HITH

JKUpHad IriInHa

Taonuma 30

I'pynTBI OCHOBaHUSA

JpenaxxHsie TPyOBI

MakcumanbHas rryOuHa
3aJI0’KEHHUS IPEHaKHBIX TPYO,
M, THaMETPOM, MM

150 | 200 | 250 | 300

Ilecku rpaBenucTble, KpyHHBIE U
CpeqHel KPYMHOCTH, TJHHBI H
CYTJINHKU MOy TBEPIBIE,
TYTOTIIIACTUYHBIC

beronnrlie
Kepamuueckue kananuzaluroHHbIE
Kepammaeckue JpEHaKHBIC

aC6€CTOHeM€HTHHC 663HaH0pHLIG
AC6CCTOHGMGHTHH€ HaIllOpHBbIC:
BT-6

- 4,0 - 3,5
7,3 5,7 4,7 4,9
ul 3,5 3,0 2,6 -

93 8,4 6,8 6,5

BT-9 16,9 | 149 | 12,3 | 125
Ileckn MeJikHe ¥ MBLIEBATHIE beronnrie - 4.1 - 3,6
Kepamuueckue kanannzauroHHbIE 7,6 59 49 51

Kepammyeckue JpECHaKHBIC ul 3,6 3,7 3,1 -

aC6€CTOHeMeHTHHC 663HaH0pHLIG
AC6CCTOHGMGHTHH€ HAIIOPHBIC:
BT-6

9,7 93 7,1 6,8

BT-9 175 | 155 | 12,8 | 13,0
Tpybodumsrper no BCH 13-77 6,5 7,0 7,0 8,0
Taonuma 31

ITapameTpbl 0OCHITIKH

| Ycnosus IpUMeHEHHs
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ITapameTpbl 00CHITKH YcioBus MpUMEHCHHUS
CoOOTHOIIICHHE  3HAYCHWH  CpPEIHMX  JHAMETPOB  4YacTUI] MaTepuaia, d.. d,.
NPWIETAIOIIET0 K TPYHTY CJOsA OOCHIIKH, W CaMOro TPyHTa WA 5< d —=——<10
MOCJIEIYOMIETO W MPEABIAYIIETO CI0eB OOCHITKA g.mt 1,mt
COOTHOIIICHHE TUAMETPOB YaCTH OJHOTO CJIOS OOCBHINKH, XapaKTepU3yIoliee d,
€ro OIHOPOIHOCTE a4 <10

inf

TodmmHaa 0HOr0 CJI0SI OOCHIIKA tim = 100 - 150 MM

11.9. Tanepeiinble IpeHaXH, YCTpAaUBaeMble OTKPBITHIM, LIUTOBBIM HJIM IITOJIEHEBBIM
crocobamu, mpoxoaHoro (BeicoToi 1,6 - 1,8 M) mau moaymnpoxoanoro (Beicoroit 0,9 - 1,2 m)
CEUEHMsI, pAaCCUMTAHbI HA BBHIMOJHEHUE UX C IMPUMEHEHHUEM CPEJCTB MaJlOl MEeXaHHW3allud B
HECKAIIbHBIX HJIH MOJIyCKAJBHBIX TPYHTAX.

[Ipu ycTpoiicTBE ApPEHAXHBIX Tajllepeld OTKPBITHIM CIOCOOOM (QHIBTPYIOIIAs OOCHINKa
No0MpacTCsl ¥ YKIIAbIBACTCs, KaK U IPU TPyOUaTOM JpeHaxKe.

[Tpu ycTpoiicTBe ranepen MmoI3eMHBIM CIIOCOOOM 3aKPErHOE MPOCTPAHCTBO JOKHO OBITH
IUIOTHO 3allOJHEHO (WIBTPYIOIIMM MaTepUAIOM M HE3alleMEHTHPOBAHO IIPU YCTPOHCTBE
obnenku. [lns mpuema BOABI B OOJENIKE Tajeped YCTPAHBAIOTCS OTBEPCTHUS PA3IUUHOM
(bOpMBI, KOTOpPbIE TODKHBI UMETh JIOCTATOYHYIO CKBaKHOCTH. O01enKky (Kperb) BbIPaOOTKH
JUIS JPEHaKHOW Tajieped MOXKHO BBINIOJHATh M3 IOPUCTOro OeToHa, W3 OeToHa WM
xKene3o0eTona ¢ orBepetusamMu (dept. 123,a), u3 Keae300€TOHHBIX MM OCTOHHBIX OJOKOB
(uept. 123,06, 2), u3 coopHoro xenezoderona (uept. 123,6), nepeBa u kaMeHHOHN Kiaaaku. [Ipu
9TOM JIOJDKHA OBITH 0OECIIeUYeHa MPOYHOCTh KPEIUICHUS TaIePEH.

Jpenaxusie ranepen yctpaumBarotcs ¢ ykioHom He meHee 0,003 B cTopoHy BhITyCKa
(moprama mTONBHH, IIaXThl). B ramepee nomKeH OBITH YCTPOEH OCTOHHBIA JIOTOK HIIN
BOJIOOTBOJTHASI KAHABKA.

[Tpy1 HEOOXOIUMOCTH YCHUIICHHUE BOJI03a00PHOM CITIOCOOHOCTH JIPCHAXHBIX Talepeil MOXKET
OBITh JJOCTUTHYTO C TIOMOIIBIO CKBO3HBIX (HJIBTPOB M CAMOM3JIMBAIONINXCS CKBaKHH,
3a0ypHBaeMbIX U3 CaMUX rajepe.

JlpeHaxHBIE Talleper YCTPAaWBAIOTCS, Kak TPABWIO, B BOJOHOCHBIX TpPYHTaX, II0
BO3MOXHOCTH B MX BOJOOOMJIBHOW 30HE, HW)KE pacueTHOro IOHWKEHHOTO YpPOBHS
MOJI3eMHBIX BOA. [Ipu MpeHWpOBaHWM TOJIIM KPYTOMAJAIOIIAX IOPOJ TaJepeH CIEAYyeT
NPOBOJUTH B KPECT MPOCTHpaHHs mopoJ. B cimyuae 3a6opa Bojbl U3 BOJOOOUIBHBIX 30H C
MIOMOIIIFI0 CKBO3HBIX (MJIBTPOB W CKBAXHH, 3a0ypHBAaeMbIX W3 JIPEHAXHBIX Traliepe,
NOoCJEeIHUE MOTYT OBITh 3alPOEKTUPOBaHbBI M BHE 30H, €CIM 3TO BBI3BAHO YCIOBUSAMH
IPOM3BOJICTBA.

11.10. IMnacroBeiii ApeHax (pa3BUTHIA MO IUIOIMIAMU CIIOH (DUIBTPYIONIETO MaTepuana,
IIPEAyCMaTpUBAEMbIIl B OCHOBAHUN COOPYXKEHUH U 32 UX CTEHAMU - IPUCTEHHBIN JIPEHaX, Ha
OTKOCaX OTKPBITBIX BBIPAOOTOK, 3EMIIIHBIX COOPYKE€HHM M TNPUPOAHBIX CKJIOHOB, B
OCHOBaHHMH HACBITICH) CJeyeT MPOEKTUPOBATh W3 TECKa, TpaBHs WIM MICOHS, IUIMT U3
MOPUCTOTr0 OETOHA M JIPYTUX MaTepHAIOB, YIOBIETBOPSIOMIMX TPEOOBAHUSAM HEOOXOIMMOIL
NPOYHOCTH, HEPa3MOKAEMOCTH W YCTOMYMBOCTH TIPOTHB arpeCCHBHOTO BO3ICHCTBUS
MOJ3€MHBIX BOJI.
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Yepr. 123. /IpenaxHble rajgepen

a - obnenka u3 0eToHAa U MOHOJIMTHOTO JKeJie300€ToHa; O - 001eJIKa U3 OTAENIbHBIX OJIOKOB; 6 - 00I€NIKa U3
COOPHBIX JKeJIe300eTOHHBIX 3J1eMEHTOB; 1 - 00nenka; 2 - npeHakHas 3aCBIKa; 3 - OTBEPCTHS AJIS BHIITYCKA BOJIBI;
4 - BOZOOTBOIHBIN OETOHHBIN JTOTOK

11.11. TInacToBbIil ApeHa)k B OCHOBAaHHUU COOPY)KEHHUH CleqyeT MpeaycMaTpuBaTh W3
OJTHOTO CJIOSI TpaBHs WM HIEOHS MHHUMAJIbHOW TONImHOW 15 cM (Ha TpenmMHOBaTHIX
CKaJbHBIX M TIOJNYCKAIBHBIX MOPOJAx) M M3 JBYX CIIOEB: MECKa CPEIHEH KpyIMHOCTH
TomuHOM He MeHee 10 ¢cM U rpaBus WM 1mEOHS TONIIMHON He MeHee 15 cM (Ha mbIIeBaThIX
NIECKaX U TIIMHUCTBIX MTOPOAX)

JlpeHaXHbII CIIOH M3 TIeCKa 3a CTEHAMU COOPY)KEHHH (MPUCTEHHBIA IPEHax) CleayeT
npeaycMarpuBarh TonmmMHoi He MeHee 20 cM Ha BbIcOTy He MeHee yeM Ha 0,5 M Bbime
YPOBHS TIOJI3EMHBIX BOJI.

[TpucTeHHbIH qpeHax 1enecoo0pa3Ho NPOEKTUPOBATH U3 MOPUCTHIX IIJIHT.

Ecnu 3aceinka ma3yXx KOTJIOBaHA OCYIIECTBIISIETCS MECYaHbIM TPYHTOM WM II€CUaHO-
IpaBUIHON cMeChiO ¢ KO (UIIMEHTOM (HIBTPALMN CBBIIIE 5 M/CYT, MPUCTEHHBIH JApeHaX
MO’KHO HE IpeycMaTpuBaTh.

[TnacToBbIe APEHAXU COOPYKEHUIl CleqyeT coueTaTb ¢ TPyOUaThIMU JIpeHaMH, KOTOpbIE
KalTHPYIOT BOJIY U3 JIPCHAXKHBIX CIIOCB U OTBOJIST €€ B KOJUIEKTOPHI (depT. 124).
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Yept. 124. IlnaHoBBIN ApeHAK 3ar1y0JI€eHHOT0 COOPY KEeHHUs

1 - 3amumaemoe 3aryOJIeHHOE COOPY)KEHHE; 2 - IPUCTCHHBIA APeHaX; 3 - IeCYaHbIi CIIOH; 4 - 3aIUTHOE
MTOKPHITHE IMEOEHOYHOTO CII0s; 5 - mebeHouHbIH cioil; 6 - TpyOa

11.12. [1nacToBBIi ApeHaX HA OTKOCAX CIEAYET MPOEKTHPOBATH OJHOCIOWHBIM TOJIIWHON
ciost ot 0,3 (B XOpOIIIO MPOHHUIIAEMBIX IPYHTAX) 70 2 M.

B kauecTBe QMIBTPYIOIIMX MaTEPHAJIOB JOIMYCKAETCS MPEIyCMaTPUBATh, B 3aBHCUMOCTH
OT TPaHYJIOMETPHUYECKOTO COCTaBa BOJOHOCHBIX I'PYHTOB, CPEIHHI WM KPYITHBIH IECOK, a
TaKXe MMecuaHo-TpaBuitHbIC cMecH ¢ K03 dunuentom pasnosepuucroctu dy/dins He 601ee 20.

BepxHsisi rpaHuIla IUIaCTOBOTO JpEHaXka JIOJDKHA INPEBbINIATh HE MeHee yeM Ha 0,5 M
YPOBEHBb BHICAYMBAHUS BOJIBI HA OTKOCHI BEIPAOOTKH.

Bonia u3 miuactoBoro apeHaka MOXKET ObITh BBINYIIEHA B KaHaBY HAa OepMe OTKPBITOM
BBIpaOOTKH. [IJI1 OTKOCOB, PAacCUMTAHHBIX Ha JUIMTEIBHYIO JKCILTyaTallHIo, LEIeco00pa3Ho
COYETaHHUE MIACTOBOTO JApeHaxa ¢ Tpyduarsim (dept. 125).

Yepr. 125. IlnacToBbIi IpeHax HA 0TKOCe

1 - necyaHo-TpaBuitHbIN CIIOH; 2 - TpyOa; 3 - medeHouHast 00ChINKa

Jlnis mpeioTBpalleHus IpOMep3aHus IPEHAKHOM OTCBHINKU U TPYOBI 1O BEpXy ILUIACTOBOTO
JIpeHaka cleyeT YKIJIaAbIBaTh 3aIIUTHBIN CIION IPyHTA.

11.13. [InacToBbIil ApeHa)X HAMBIBHBIX,  MIPH HEOOXOAUMOCTH U HACBHIMHBIX COOPYXEHUN
U OTBAJIOB B BHJE CIIOS BOAOIPOHHUIIAEMOTO TPYHTA, CIEAyeT HpeaycMaTpuBaTh IO BCEH
IUIOIAJAM OCHOBAHUSl HACBIIUM IO BEPXY CHUCTEMATHYECKHU PACIOJIOKEHHBIX pEH-KaHaB
IUIOMA/BI0 TIOMEPEUHOro CedeHns Kaxaoii He Menee 0,1 M ¢ 3arlONHEHHEM KaMEHHBIM,
111e0CHOYHBIM, U3 CIUIOIIHBIX HIIH ITyCTOTENBIX OJOKOB (TUTUT), KPYITHOIIOPHCTOTO OETOHA JUIS
OTBO/Ia BOJIbI B KaHABY BI0JIb (hPOHTA HACKIH, oTBasa (4epT. 126).




Yepr. 126. /Ipenax orBaja

1 - mopoas! 0TBaNa; 2 - BOJOIPOHUIAEMBIN CIIOH; 3 - ApeHaXHbIC KaHaBbI (IPeHbI); 4 - BOMOOTBOHAS KAaHABA

[Ipu OTCyTCTBHMM CaMOTEYHOrO OTBOJA BOJABI M3 IUIACTOBOrO JpEHa)ka B OCHOBAHUU
Hachli (WJIM HAMBITBIX TPYHTOB) KANTUPYEMYyKHO HM BOAY PEKOMEHIYETCS YAAIATh C
MOMOIIbIO CKBAXKUH, 000PYTyeMbIX HACOCAMH.

11.14. Boay, mocTymnaroulylo B BOJOCOOpPHBIE KOJUIEKTOPBI M3 JpEHaka BCEX BHJIOB,
OTBOJAT Jlajiee MO BHEUIHMM BOJOOTBOISALIMM KaHaBaM WM TPYyOOINpoBOJaM K MecTaM
cOpoca miM ee HCIONB30BaHMA. B ciiyuae HEBO3MOXXHOCTH CaMOTEYHOT'O BOJOOTBOJA B
NPOEKTE JIOJDKHA OBITh MPEIyCMOTpEHa NpeHaXKHas HacocHas craHuus (uept. 127), mpu
IPOCKTHPOBAHUU KOTOPOE CIEAYET, KaK MPaBUIIO, IPUMEHSTH TUIIOBBIE TPOCKTHI.

11.15. BakyyMHBIH JOpeHaXX MpECTaBIseT cOOOW TPyO4yaThId JpEHaX ¢ IepMETHUYHBIMU
CMOTPOBBIMHU KOJIOJIIAMH U C 00S3aTENbHBIM YCTPOMCTBOM HACOCHOW CTAaHIIUH, B KOTOPOM
KpOM€ BOJSIHBIX HACOCOB /ISl IPUHYAUTEIBHOIO OTBOJA BOABI HIMEETCA U BaKyyM-HacocC s
OTKA4YKH{ BO3/1yXa M3 BCCH CUCTEMBI.

BakyymHbIii cMOTpoBO#i Komozen (uept. 128,a) oTiauyaercss OT OOBIYHOTO TIIATEIBHOM
3a[IeIKON HEIUIOTHOCTEH MEXAY >KeJIe300€TOHHBIMU KOJIBIIAMH CTEHOK KOJIOJIA, MEXIY
KOJBIIOM HIDKHEH YacTH CTEHKM M JHUILNEM, BEPXHHUM KOJIBLIOM CTEHKH M KPBIIIKOH U
CMOTPOBBIM JIFOKOM.



sy,
l—-
00010000
@
-
-

pa L] » I

. '
4! T .’o v
4 'o :E.:-..’- l é‘

U=

P 2

P gy

g IR . R 4

eAA — - “‘ ! r"(

4000 - 5600

Yepr. 127. JIpeHakHasi HACOCHAS CTAHIHSA

1 - Bo3ayx0BO; 2 - TPY30BOii JIIOK; 3 - CMOTPOBOH JIFOK; 4 - mepexoqHas IIommaaKa; 5 - HarmopHsIid
TpyOoIpoBo; 6 - MalIMHHOE OT/ENIeHHE; / - HACOCHBI arperar; 8 - mpueMHbIi pe3epByap; 9 - 1aT4UKH
ypoBHaeii; 10 - moxBosimii KosuiekTop; 11 - mkad snexkrponuranus; 12 - npusiMok [uist cbopa Bosl; 13 -
repMETHIYCCKHH JIIOK; 14 - cTaHIMA yrpaBlieHUs] HacocaMy; 15 - BRITSDKHON BeHTWISATOP; 16 - ecTHHIa

bonee HagexHas repMeTH3ands AOCTUTAETCS YCTPOMCTBOM CMOTPOBOTO KOJOALIA C
BaKyyMHOH KaMepoil. 31eCh MT0J1 BAKyyMOM HaXOAUTCsI HE BCS MOJIOCTh KOJOALA, a JIMIIb €ro
HIDKHSISL 4acTh (B Tpesienax BaKyyM-KaMephl), YTO TO3BOJISICT M30ekaTh HEOOXOAUMOCTH
JOCTH>KEHMSI KAUECTBEHHOM I'e€pMETHU3alUU BCEX CTBIKOBBIX YY4aCTKOB KOJIOALA, @ BAKYYMHYIO
KaMepy, UMEIOIYI0 CPaBHUTEIBHO HEOOJIBIION 00bEM, BBINOIHATE U3 MOHOJIMTHOTO O€TOHA.

KoHCTpyKIIMs CMOTPOBOIO KOJIOJIA C BaKyyM-KaMepoill MOXET OBbITh NPUMEHHMA IpH



TH000M YHCIe, TUaMEeTPEe U PACTIONOKCHHUH MOAXOIAIINX K KOJOIY IPEHAXKHBIX TPYO.

XapakTepHOH OCOOCHHOCTBIO HACOCHBIX CTAHIIMHA CHCTEM BaKyyM-IpeHa)ka SBIISICTCS
HAIMYUE B WX COCTaBE HAXOJIICHCS IMOJ Pa3peKCHHEM EMKOCTH W IOCTOSHHOW WIN
NIEPUOINICCKOI OTKAYKH U3 HEe BO3/yXa.

[lenecooOpa3Hee MPUMEHSATh HACOCHBIE CTAHIIUU C TIOTPYKHBIM IIEHTPOOEKHBIM HACOCOM
(uept. 128,6), HO MOXKHO BMECTO MOTPYNKHOTO HACOCA HCIOJIH30BaTh M OOBIYHBIA HACOC C
TOPU30HTAILHBIM BaJIOM.

[lpy TPOEKTHPOBAHWU BAKYYMHOTO JIpCHa)ka LEJIecOO0pa3HO  IMpeaycMaTpUBaTh
MPOKIAAKY JAPEHAXKHBIX TPyO C MOABEMOM B CTOPOHY HACOCHOHM CTaHIIMM, YTO CO3JacT
JYYIIUE YCIOBHSI VIS TPAHCIIOPTUPOBAHUS IIOTOKOB BOJIBI M BO3.IyXa.

C moMoImIp0 BaKyyMHOTO JpEHaka U3 TPYHTA OTCACHIBAETCS HE TOJIHKO T'PaBUTAI[MOHHAS
BOJIa, HO M YaCTh KalWJUISAPHOM, YTO OOecrednBaeT Oosiee IIyOOKOe TMOHWKEHUE YPOBHS
MOJI3EMHBIX BOJ. BakyyMHBIE TPEHAXKU 1ETECO00pa3HO MPUMEHSATH B CYTJIMHUCTBIX TPYHTAX,
CyMecsiX M MEJIKO3EPHHUCTHIX Teckax ¢ Koaddumuertom rbrpanuu 0,01 - 1 m/cyT.
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Yeprt. 128. KoHCTPYKTHBHBIE CXeMbI CMOTPOBOI0 KOJIOLIA ¢ BAKYYMHOH KamMepoii u
HACOCHOM CTAHIMH € MOTPY’KHBIM HEHTPOOEKHBIM HACOCOM

a - CMOTPOBOM KOJIOJICII; O - HACOCHAs CTaHIMs; 1 - Kamepa BaKyyMHasi C TPyOaMu IPCHAXHOM CUCTEMBI; 2 -
BaKyyMHBIU KOJIOJIEI] CMOTPOBO#1 KaMepbl; 3 - KPBIIIKa BAKYYMHOM KaMephl; 4 - BaKyyMMeTp; 5 - mpoKiIaka
pe3uHOBast; 6 - BAKYYMHBIN KOJIOCI] HACOCHOM CTaHIwms; 7 - Tpy0a IpeHaKHOM CUCTEMBI; 8 - 6a4oK CIMBHOM; 9 -
BakyyMHBIH Hacoc; 10 - THMHMS NOANMUTKYA BaKyyMHOTo Hacoca; 11 - TuHus BaKyyMHpOBaHus; 12 - OTKPBITHII



MaBWILOH; 13 - HAOPHBIH BOAOIPOBOM; 14 - MOrpyKHOM [EHTPOOCKHBIN Hacoc; 15 - meezomerp; 16 - knamas ¢
MOTUIABKOM

12. BOJOOTBO/L

12.1. BogooTBoA OT HAaCOCHBIX CTAHIMH 10 MecTa cOpoca cienyeT MpelycMaTpuBaTh IO
HAMOPHBIM MM O€3HAIOpHBIM (CaMOTEYHBIM) TPYOONPOBOJAM WM OTKPHITBIM KaHaBaM WU
JIOTKaM, MPOXOSIIUM 10 TOBEPXHOCTH 3EMJIH.

12.2. Tpaccy BOAOOTBOAHBIX YCTPOWCTB CJEAyeT MPOKIAAbIBATh BOJM3U JOPOT H
IPOE3/10B; IIepeceyeHre JOPOr U IPOE3/10B CIAEAYET BBINOIHATh MO MPSIMBIM YTJIOM.

12.3. Jns HamopHBIX TPYyOOIPOBOJIOB CJENyeT NMPUMEHSATh, KaK IPaBHJIO, HAIOpPHBIC
HeMeTaJuindeckue (Kele300eTOHHbIe, acOSCTOLEMEHTHBIC M IIIACTMACCOBBIC) M YyI'YHHBIC
TpyObI. [IpMeHeHne CTanbHBIX TPYO JOIMyCKaeTCs:

Ha yJacTKaX C pacueTHBIM BHYTPEHHHUM JaBieHuemM cBoime 1,5 MIla (15 KFC/CMZ);

IpU TPOKIAJAKE B TPYAHOAOCTYIHBIX IYHKTaX CTPOMTENBCTBA, a TAKKE B MeCTax, IJe
BO3MOYKHBI MEXaHUUECKUE MTOBPEXKICHUS,

IIPY IPOKJIAJIKE TI0 OIOpaM CTaKa/l.

12.4. Ha nanopHsIx TpyOOMNpoOBOAaX B HEOOXOIUMBIX CIIy4asx CIEAyeT MpeayCMaTpHBATh
YCTaHOBKY 3aJIBI)KEK, BAHTY30B, BBIITYCKOB U KOMIICHCATOPOB.

TpyOGonpoBoabl HEOOXOIUMO MPOBEPATH HA IOBBIIIEHUE JABJICHUS IPU I'MJIPABINYECKOM
ynape. Ilpu HeoOXoauMocTH clieyeT TpeayCMaTpUBaTh YCTAaHOBKY IPOTHUBOYIAPHOM
apMaTypbl. BeiOOp TuIa apMaTyphl U MecTa €€ YCTaHOBKH ONPEAEIISIOTCS PacyeToOM.

12.5. Tlpu moBopoTE HAMOPHBIX TPYOONPOBOAOB B BEPTHKAIBHOW WIIM TOPH3OHTAILHOU
IUIOCKOCTH, KOI'JIJa BO3HUKAIOLIUE YCHUJIMS HE MOTYT OBITh BOCHPHMHATBHI CTBIKAMHU TpPYO,
JIOJDKHBI TTPEyCMAaTPUBATHCS YIIOPbI, KOHCTPYKIUS KOTOPBIX ONPENENIeTCs paCueTOM.

12.6. HanopHblie TpyOOIIPOBO/IBI CIIE€YeT pacCUMTHIBATh Ha MPOIYCK PacyeTHOIO pacxoja
C y4eToM MaTepHuaiia TpyO0 1 MecTHbBIX motepb Hanopa mo CHull 2.04.02-84.

12.7. lns caMOTEeYHBIX TPYOONPOBOJOB CIEAYyeT MPUMEHATh, KaK MpPaBUIIO, Oe3HAIOPHbIE
HeMeTa/UTn4eckue (JKene300eTOHHbIe, OCTOHHbBIC, KepaMHUYeCKhue, acOeCTOIEMEHTHBIE,
IIaCTMAcCcoBbIe) TpyObl. [lpuMeHeHHe YYTyHHBIX TPYO JOMyCKaeTcsi B MeCTax, TJe
BO3MOYKHBI MEXaHHUECKUE TTOBPEKICHUS TPYO.

12.8. YkJI0HBI cCaMOTEUHBIX TPYyOOIIPOBOIOB CleNyeT MPUHUMATh, KaK MPaBUIIO, HE MEHEe
0,002 mpu qrametpe 1o 200 mm u He MeHee 0,0005 mpu auametpe Gonee 200 M.

12.9. lnameTpsl caMOTEYHBIX TpPyOONpPOBOAOB CIEAYET OMPEAEIATh THAPABINYECKUM
pacueTom 1o GopMyiIaM paBHOMEPHOTO ABMKEHUS MPH ITOJIHOM 3aITOJTHEHUH UX BOJIOM.

12.10. MuHUMaIBHYI0O pacYeTHYI0 CKOPOCTb JIBUKEHHMS BOJAbI B CaMOTEYHBIX
TpyOoIpoBoaax nomyckaercs npuaumMath 0,4 m/c.

12.11. HauGonplryl0 pacueTHyl0 CKOpPOCTb JBIJKEHHMs BOABI B  CAaMOTEYHBIX
TpyOOIIPOBOJAX CECAyeT MPUHUMATE, M/C: U MeTaJTHYeckuX Tpyo - 10, HemeTayun4eckux -
7.

12.12. OTKpBITHIE KaHABHI CIIEAYET MPOSKTHPOBATh, KaK MPABHIIO, TPANCIEHIATBHOTO WIIH
IPSMOYTOJILHOTO CEUYEHUSI.

KanaBpl TparmeneniaipbHOTO CEYEeHUs B 3aBUCHMOCTH OT BHA TPYHTA, B KOTOPBIX OHHU
NPOKJIA/IBIBAIOTCS, U CKOPOCTHU JABHIKCHUS BOJIbI B HUX CJIEIYeT YCTpauBaTh Oe3 OOJUIIOBKH (B
MaJiopa3MbIBaEMbIX TPYHTaX) WM C OOJIMIIOBKOW M3 MOHOJMTHOTO OETOHA WM COOPHOTO
xKene300eToHa.

KanaBbl TIPSIMOYTOJNBHOTO CEYEHHUsI CIIEAYeT BBHIMONHATH B CIHa0BIX TPYHTax WU B
CTECHCHHBIX YCJOBUSX B BHJE JIOTKa M3 OETOHAa WiM jkene300eToHa (MOHOJMTHOTO WIIH
cOOpHOTO).

12.13. CkopocTh IBWKEHHUS BOJBI B KaHaBaxX 0e3 OONWIIOBKM MIOJDKHA OBITh HE MEHEe

0,5,/R, m/c (rme R - ruapaBanyuecKuii paanyc, M) u He 0ojice 3HAUYEHUH, yKa3aHHBIX B TaOII.
32.

Tadbnuuma 32
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Bun rpynTa HaunGoplias CKOPOCTh JBHKEHHS BOJIBI, M/C
ITecox Menkwuii u cpenHell KPyMHOCTH, CyIeCh 0,4
[ecok kpynHbIi 0,8
CyTIMHOK TBUTIEBATHIN 0,7
CyramHOK 1,0
I'nmaa 1,2

[Tpu crkopocTH ABMKECHHS BOJBI OoJiee yKa3aHHOU B Ta0i. 32 cienyeT ycTpauBaTh KaHABBI
¢ obymoBkoi. [Ipu 3TOM HanOoJIbIIast CKOPOCTh ABMKCHHS BOBI HE JIOJIKHA MPEBBINIATH 8
Mm/c.

C o0JMIIOBKOH BO BCEX TOPHBIX IMOPOJax CJCAyeT YCTpPaWBaTh KaHaBbl Ha ydacTKax,
NPUMBIKAIOIIUX K COPOCHBIM JIMHUAM (Ha JuinHE 3 - 5 M).

12.14. 3anoxxeHne O0TKOCOB HEOOJUITOBAHHBIX Tpamnelen albHbIX KaHaB IITyOMHON 10 2 M
JOITYCKAeTCsl MPUHUMATh MO Tabn. 33 B 3aBUCUMOCTH OT BHAA TPyHTa, B KOTOPOM OHH
BBITTOJTHSIOTCS.

Tabnauma 33
Bun rpynra 3asi0’keHHe OTKOCOB

Ilecok cpenHeit KpyImHOCTH, KPYITHBIN U IPaBEIUCTHII 2,0
Cymech 15
IInoTHBIE CYTIMHKY, [IMHBI, TPAaBUMHO-TAICYHUKOBBIN TPYHT 1,0
ITonyckanbHbIE BOXOCTOMKME MOPOIBI 0,5
CkasnbHBbIC TTOPOIBI:

MIPOYHBIC 0,1

cirabvle 0,25

HaumensbIie pa3mepsl Tpanenen albHbIX KaHaB CIeIyeT IPUHUMATh, M: IIUPUHY 10 JHY
- 0,3, rnyGuny - 0,4.

[[IupuHy KaHABHI IO JHY CJIEIYET COXPAHATh HA BCEM €€ MPOTHKSHUH, H3MCHSIS TIyOuHY 1
VKJIOHBI Ha OTAENBHBIX Y4acTKaX B COOTBETCTBUU C YKIIOHAMH OEpM M pacueTHBIM PacXo0M
BOJIBI.

Paguyc 3akpyrieHusi kaHaBbl Ha yIilax MOBOPOTA HAUICKUT NPUHUMATh paBHbIM 20-
KpaTHOW MIMPUHE KaHABKI 10 JIHY.

12.15. PacueTHO€ HamoJHEHHE KaHaB JIF0OOTO CEYeHHs JOIMycKaeTcss MpUHUMATh He Ooee
0,7 BBICOTEL.

MuHKUManbHbIE TPOAOIBHBIE YKIOHBI KaHaB ciexy npuHumats 0,002.

JlormyckaeTcst IpUHUMATh TTPOI0bHBIC YKIOHBI KaHaB MeHee 0,002, ecru ruipaBiImdecKuM
pacueToM MOATBEPKAACTCSA HE3AUIIEMOCTh KaHaB.

12.16. VkJIOHBI W CEYEHUsS KaHaB CIEAyeT MOJAOUpaTh W3 pacueTa MPOITYCKHOM
cocooHoctu. Ilpm 3ToM MOTyT OBITH HCHONB30BaHBI Tabm. 34 - 35 jansg KaHaB
TpanenenJaTbHOTO ceueHus, Tabi. 36 - 37 s KaHaB MPSIMOYTOJIBHOTO CEYCHUS.

s ompeneneHUs pacxoAOB M CKOPOCTEH MpH APYTrUX 3HAYEHHUSIX KOIPPHUIMEHTOB
[IEpOXOBAaTOCTEN ClleyeT TOJIb30BaThCS 3HAUYEHUSMH MOMPABOYHBIX KO3 (UIMEHTOB,
MPUHUMAEMBIX 10 Tabu. 35 u 37.

Tadonuuna 34

Pacxoj g, j1/c, ¥ CKOPOCTh V, M/C, BOJIBI TIPH CTEIIEHHU 3aIIOJHEHHUS KaHAB

VYki0H 0,2 0,4 0,6 0,8 1,0

g [ v [ g | v | a [ v [ ag | v | g [|v

Kanapa mmmpunoii no auy, 0,4 M ¢ 3aj10:keHueM oTkoca 1:1
0,001 32,2 0,28 124,0 0,39 302,0 0,51 563,0 0,59 941,0 |0,68
0,002 453 0,38 176,1 0,56 428,5 0,72 802,0 0,84 1328,0 0,90
0,003 55,5 0,46 215,0 0,68 522,0 0,87 980,0 1,18 1640,0 |1,17
0,004 64,7 0,54 250,0 0,78 606,0 1,01 1140,0 1,32 1890,0 |1,35
0,005 71,8 0,60 279,0 0,87 672,0 1,12 1265,0 1,32 21150 (1,51
0,006 78,5 0,66 305,0 0,95 740,0 1,23 1390,0 1,45 2320,0 |1,66
0,008 90,0 0,76 352,0 1,10 857,0 1,43 1610,0 1,67 2660,0 (1,91
0,010 101,8 0,84 395,0 1,23 960,0 1,59 1800,0 1,87 3000,0 |2,14




Pacxon (, s1/c, ¥ CKOPOCTb V, M/C, BOJIbI P CTEHICHH 3AIIOJHCHHUS KaHAB

VkiioH 0,2 0,4 0,6 0,8 1,0
q v q v q v q v q v

0,030 175,0 1,46 683,0 2,12 1660,0 2,75 3090,0 3,22 5140,0 |3,69
0,050 465,0 2,11 1790,0 3,20 4150,0 4,06 7720,0 4,83 12750,0 |5,52

KanaBa mmpunoii no any 0,4 m ¢ 3a;10:keHuemM oTkoca 1:1,5
0,001 37,7 0,27 162,0 0,40 414,0 0,53 803,0 0,63 1380,0 (0,73
0,002 53,3 0,38 230,0 0,57 581,0 0,75 1130,0 0,89 1970,0 (1,04
0,003 65,4 0,47 282,0 0,70 712,0 0,91 1388,0 1,08 2400,0 |1,26
0,004 75,3 0,54 327,0 0,81 828,0 1,06 1660,0 1,25 2770,0 |1,46
0,005 84,0 0,61 363,0 0,91 922,0 1,18 17970 1,40 3075,0 |1,62
0,006 92,5 0,66 400,0 1,00 1020,0 1,30 1970,0 1,54 3390,0 |1,79
0,008 106,0 0,76 458,0 1,15 1162,0 1,50 2260,0 1,77 3930,0 (2,07
0,010 129,0 0,85 514,0 1,28 1300,0 1,67 2540,0 1,97 4380,0 |2,30
0,030 207,0 1,47 885,0 2,21 2250,0 2,88 4390,0 3,42 7590,0 |3,98
0,050 267,5 1,90 1143,0 2,87 2910,0 3,75 5700,0 4,43 9800,0 |5,00

KanaBa mmmpunoii mo any 0,8 M ¢ 3aj0:xeHuem oTkoca 1:1
0,001 60,5 0,30 2140 0,45 472,0 0,56 850,0 0,66 1360,0 (0,75
0,002 85,4 0,43 302,5 0,63 670,0 0,80 1200,0 0,93 1910,0 (1,06
0,003 104,2 0,52 372,0 0,77 815,0 0,98 1462,0 1,14 2350,0 |1,29
0,004 121,0 0,62 430,0 0,89 949,5 1,13 1700,0 1,32 2705,0 |1,50
0,005 135,0 0,68 482,0 1,00 1055,0 1,26 1900,0 1,48 3020,0 |1,67
0,006 148,4 0,74 528,0 1,10 1162,0 1,38 2080,0 1,62 33350 |1,84
0,008 171,0 0,85 610,0 1,27 1340,0 1,60 2400,0 1,87 3830,0 |2,13
0,010 189,0 0,96 680,0 1,41 1500,0 1,79 2680,0 2,09 4280,0 |2,38
0,030 330,0 1,65 1180,0 2,45 2600,0 3,09 4660,0 3,63 7400,0 |4,13
0,050 427,0 2,13 1520,0 3,17 3360,0 4,00 5995,0 4,68 9500,0 |5,32

KanaBa mmmpunoii no auny 0,8 m ¢ 3ay0:keHnem orkoca 1:1,5
0,001 65,8 0,30 252,0 0,45 584,0 0,57 1095,0 0,69 1800,0 (0,78
0,002 93,0 0,42 357,0 0,64 830,0 0,81 1545,0 0,97 2550,0 |1,10
0,003 122,0 0,51 440,0 0,78 1018,0 0,99 1910,0 1,18 3110,0 |1,45
0,004 131,7 0,60 503,0 0,90 1165,5 1,14 2200,0 1,37 3600,0 |1,56
0,005 146,5 0,67 566,0 1,00 1300,0 1,28 2450,0 1,52 4020,0 |1,76
0,006 162,0 0,73 619,0 1,12 1430,0 1,40 2700,0 1,68 4420,0 |1,91
0,008 186,0 0,84 7140 1,28 1660,0 1,62 3100,0 1,93 5110,0 (2,22
0,010 207,0 0,94 795,0 1,42 18440 1,81 3475,0 2,16 5700,0 (2,48
0,030 358,0 1,02 1380,0 2,47 3220,0 3,14 6000,0 3,75 9850,0 [4,29
0,050 465,0 2,11 1790,0 3,20 4150,0 4,06 7720,0 4,83 12750,0 |5,52

Ilpumeuanue.

VYkazaHHble B Tabaume pacxoibl

mepoxosatoctu N = 0,025.

U  CKOPOCTU MNOACUUTAHBI

npu  kodduuneHTe

Ta6aunma 35
I'unpaBanyeckuii 3HaueHns K03 PHUIMEHTa NIEPOXOBATOCTH
pamuyc, R, m 0,013 0,017 0,02 0,025 0,03 0,035
0,1 2,37 1,68 1,39 1,0 0,77 0,63
0,2 2,25 1,63 1,33 1,0 0,79 0,65
0,3 2,15 1,58 1,30 1,0 0,80 0,66
0,4 2,10 1,45 1,29 1,0 0,81 0,67
0,5 2,04 1,42 1,27 1,0 0,81 0,68
0,6 2,00 1,41 1,27 1,0 0,82 0,69
0,7 1,97 1,48 1,27 1,0 0,83 0,70
0,8 1,96 1,48 1,26 1,0 0,83 0,71
0,9 1,94 1,49 1,25 1,0 0,83 0,71
1,0 1,92 1,46 1,25 1,0 0,83 0,71
1,1 1,90 1,46 1,24 1,0 0,83 0,71
1,2 1,90 1,45 1,24 1,0 0,84 0,72
1,3 1,90 1,45 1,24 1,0 0,84 0,72
1.4 1,87 1,44 1,24 1,0 0,84 0,72
1,7 1,86 1,44 1,23 1,0 0,84 0,73
2,0 1,84 1,43 1,23 1,0 0,85 0,74
2,4 1,82 1,42 1,22 1,0 0,85 0,74
3,0 1,81 1,42 1,22 1,0 0,85 0,74




I'mapaBnuueckuit
pamuyc, R, m

3HaueHHs K0 PHUIMECHTA NIEPOXOBATOCTH

0,013

| 0,017

| 0,02 |

0,025

003 | 0,035

[Mpumedyanue. YKazaHHbIC B TAOJUIIC MOMPABOYHBIC KOI(PQPHUIMCHTHI CICAYeT YMHOXATh HA 3HAYCHUS
pacxojia ¥ CKOPOCTH, OJYYCHHBIC 10 Tab. 34.

TaOnuma 36
Pacxon (, ji/c, ¥ CKOPOCTH V, M/C, BOJIBI TIPH CTETICHH 3aIIOJHEHNS KaHaB
Vkion 0,2 0,4 0,6 0,8 1,0
q | v g | v g [ v g | v g [ v
KanaBa mmpunoi no gy 0,2 m
0,001 15,00 0,37 34,00 0,42 62,60 0,44 - - - -
0,002 21,31 0,52 47,87 0,60 75,00 0,62 - - - -
0,003 25,55 0,64 58,88 0,73 92,20 0,76 - - - -
0,004 30,30 0,74 68,07 0,85 106,50 0,88 - - - -
0,005 33,53 0,83 75,75 0,94 119,10 0,99 - - - -
0,006 36,86 0,91 83,83 1,03 130,40 1,08 - - - -
0,007 39,90 0,98 89,50 1,13 140,00 1,17 - - - -
0,008 42,52 1,06 95,95 1,20 150,40 1,25 - - - -
0,010 47,47 1,19 107,50 1,34 168,10 1,41 - - - -
0,030 82,82 2,07 185,80 2,32 292,90 2,42 - - - -
0,050 105,40 2,64 237,30 2,97 379,20 3,14 - - - -
0,070 125,00 3,13 284,30 3,53 445,90 3,81 - - - -
0,100 149,40 3,74 340,00 4,24 533,00 4,44 - - - -
Kanapa mmpunoii mo quy 0,25 m
0,001 20,70 0,41 47,67 0,48 75,44 0,50 104,00 0,51 - -
0,002 29,29 0,58 67,46 0,67 107,00 0,72 147,40 0,73 - -
0,004 41,51 0,83 94,94 0,96 150,40 1,00 208,00 1,04 - -
0,006 50,60 1,01 117,10 1,17 185,00 1,23 254,50 1,27 - -
0,008 58,58 1,17 135,00 1,35 214,60 1,42 293,90 1,47 - -
0,010 65,39 1,31 150,40 1,51 237,80 1,59 328,20 1,65 - -
0,020 92,92 1,86 213,20 2,12 338,30 2,27 462,50 2,32 - -
0,040 130,70 2,61 300,40 2,92 478,70 3,18 656,50 3,28 - -
0,060 160,50 3,20 368,60 3,70 585,80 3,89 905,90 4,04 - -
0,080 185,40 3,70 428,20 4,28 676,70 4,50 931,20 4,65 - -
0,100 207,00 4,15 476,70 4,75 755,40 5,05 [1035,00| 5,19 - -
Kanara mmmpunoi no aay 0,3 m
0,001 26,71 0,44 62,62 0,53 100,00 0,56 138,30 0,58 - -
0,002 37,47 0,63 88,37 0,74 141,40 0,79 194,90 0,82 - -
0,004 53,32 0,89 125,20 1,04 198,90 1,11 276,70 1,15 - -
0,006 65,39 1,09 153,50 1,27 244,90 1,36 339,80 1,41 - -
0,008 75,75 1,25 177,70 1,47 282,00 1,57 390,80 1,63 - -
0,010 84,53 1,41 197,90 1,55 318,10 1,76 439,30 1,82 - -
0,020 119,10 1,98 279,70 2,32 447,40 2,47 616,10 2,54 - -
0,040 168,60 2,83 396,10 3,30 634,20 3,54 981,60 3,65 - -
0,060 206,00 3,44 484,80 4,04 775,60 4,34 |1070,00| 4,45 - -
0,080 237,80 3,98 562,50 4,69 893,80 499 |1233,00| 5,15 - -
0,100 267,10 4,44 626,20 5,21 |1000,00| 5,55 [1383,00| 5,78 - -
Kanapa mmpunoii mo auy 0,35 m
0,001 32,94 0,47 78,67 0,57 126,20 0,60 175,70 0,63 - -
0,002 46,56 0,67 111,60 0,80 178,20 0,85 247,40 0,88 - -
0,004 66,05 0,94 157,10 1,13 252,50 1,20 351,40 1,25 - -
0,006 81,00 1,15 192,90 1,38 309,00 1,47 429,70 1,54 - -
0,008 93,32 1,33 222,20 1,60 358,50 1,71 496,90 1,77 - -
0,010 104,00 1,48 247,90 1,77 390,90 1,90 556,50 1,98 - -
0,020 147,40 2,10 351,40 2,50 565,60 2,69 781,90 2,81 - -
0,040 209,00 2,98 497,40 3,55 799,90 3,82 |1111,00| 3,96 - -
0,060 252,50 3,65 609,00 4,36 981,70 4,68 |1363,00| 4,85 - -
0,080 293,90 4,22 704,90 5,03 |1133,00| 5,40 |1570,00| 5,63 - -
0,100 328,70 4,70 786,70 5,64 |1262,00| 6,04 |1757,00| 6,26 - -
Kanapa mmpunoii nmo guy 0,4 m
0,001 39,39 0,49 94,03 0,59 155,5 0,65 216,6 0,68 - -
0,002 55,75 0,70 134,30 0,83 219,6 0,91 307,0 0,96 - -




PaCXOH g, J'I/C, 1 CKOPOCTL V, M/C, BOJIbl IpU CTCTICHU 3aIl10JIHCHUS KaHaB

VkiioH 0,2 0,4 0,6 0,8 1,0
q v q v q v q v q v
0,003 67,87 0,85 164,60 1,03 269,6 1,12 373,7 1,16 - -
0,004 78,78 0,99 189,80 1,19 310,0 1,29 435,8 1,36 - -
0,005 87,87 1,10 213,10 1,33 348,4 1,44 4827 1,51 - -
0,006 96,96 1,20 233,30 1,45 381,2 1,58 531,2 1,66 - -
0,007 104,00 1,30 252,50 1,57 412,0 1,71 573,6 1,79 - -
0,008 111,30 1,39 269,60 1,69 439,5 1,84 606,4 1,91 - -
0,010 125,20 1,56 301,40 1,88 492,8 2,05 681,7 2,14 - -
0,030 216,60 2,69 518,10 3,25 853,4 3,56 1186,0 3,70 - -
0,050 278,20 3,48 668,60 4,20 1100,0 4,59 1515,0 4,75 - -
0,070 328,00 4,10 790,80 4,95 1292,0 5,42 1800,0 5,65 - -
0,100 393,90 4,93 939,30 5,95 1555,0 6,46 2166,0 6,77 - -
KanaBa mmpunoii o any 0,5 m
0,001 53,02 0,52 131,3 0,65 216,6 0,72 262,6 0,75 391,3 0,78
0,002 74,74 0,75 185,6 0,93 306,0 1,01 371,1 1,07 553,4 1,11
0,004 105,90 1,06 262,6 1,31 434,3 1,43 525,2 1,51 781,7 1,56
0,006 129,70 1,29 320,6 1,61 529,2 1,77 644,3 1,85 959,5 1,92
0,008 149,60 1,50 3711 1,86 610,0 2,04 742,3 2,14 1107,0 2,20
0,010 167,60 1,68 416,3 2,07 684,7 2,27 831,2 2,39 1232,0 2,46
0,020 235,80 2,36 586,8 2,93 964,5 3,20 1171,0 3,37 1752,0 3,50
0,040 335,30 3,35 830,2 4,14 1358,0 4,59 1658,0 4,77 2464,0 492
0,060 412,00 412 1020,0 5,09 1676,0 5,19 2088,0 5,86 3030,0 6,06
0,080 474,70 4,75 1173,0 5,89 1939,0 6,42 2348,0 6,77 3509,0 7,00
0,100 530,20 5,30 1313,0 6,56 2166,0 7,20 2626,0 7,50 3908,0 7,80
Kanapa mmmpunoii mo a1ay 0,6 m
0,001 66,81 0,56 169,8 0,71 282,8 0,78 395,9 0,83 516,6 0,87
0,002 93,93 0,79 240,8 1,00 397,9 1,10 562,5 1,16 734,7 1,22
0,003 115,10 0,96 2954 1,23 484.,8 1,34 686,8 1,43 891,3 1,48
0,004 134,30 1,12 340,8 1,42 565,6 1,47 795,8 146 1030,0 1,72
0,005 148,40 1,23 378,7 1,58 627,2 1,75 885,7 1,83 1153,0 1,92
0,006 163,60 1,36 418,1 1,74 688,8 1,90 976,1 2,02 1262,0 2,14
0,007 176,70 1,46 4494 1,88 742,3 2,06 1050,0 2,19 1373,0 2,28
0,008 187,80 1,57 482,7 2,00 795,8 2,20 1128,0 2,32 1464,0 2,43
0,010 210,50 1,76 540,3 2,24 888,8 2,44 1254,0 2,60 1636,0 2,73
0,030 366,10 3,05 929,2 3,85 1537,0 4,30 2181,0 4,59 28220 470
0,050 472,10 3,92 1201,0 5,01 1989,0 5,50 2797,0 5,84 3610,0 6,07
0,070 557,50 4,63 1415,0 5,88 2348,0 6,48 3307,0 6,90 4292,0 7,18
0,100 667,60 5,56 1696,0 7,09 2828,0 7,80 3964,0 8,28 5171,0 8,60
Kanasa mmmpunoi no gy 0,8 m
0,001 94,68 0,59 2479 0,78 424,2 0,88 606,0 0,95 794,8 0,99
0,002 134,30 0,84 353,5 1,10 598,4 1,25 853,9 1,33 1123,0 1,40
0,004 188,80 1,18 500,4 1,56 851,4 1,77 1220,0 1,90 1595,0 1,99
0,006 234,30 1,47 609,0 1,90 1070,0 2,22 1494,0 2,32 1949,0 2,42
0,008 268,60 1,69 707,0 2,20 1206,0 2,50 1717,0 2,68 2252,0 2,81
0,010 309,00 1,88 787,8 2,46 1343,0 2,80 1908,0 2,98 2504,0 3,13
0,020 424,20 2,63 1112,0 3,48 1878,0 3,92 2696,0 4,21 3535,0 441
0,040 601,40 3,76 1575,0 4,95 2686,0 5,59 3812,0 5,96 5019,0 6,26
0,060 732,70 4,59 1949,0 6,06 3262,0 6,81 4696,0 7,32 6135,0 7,67
0,080 851,40 5,33 22420 7,00 3807,0 7,90 5454,0 8,48 7312,0 911
0,100 949,40 5,92 2479,0 7,77 42420 8,78 6060,0 9,49 7948,0 9,89
Kanasa mmpunoii mo gay 1,0 m
0,001 125,7 0,63 335,3 0,84 580,7 0,97 843,3 1,05 1103,0 1,10
0,002 177,5 0,88 470,6 1,18 818,1 1,36 1171,0 1,46 1555,0 1,55
0,004 251,4 1,25 670,6 1,68 1161,0 1,94 1671,0 2,09 2206,0 2,20
0,006 308,0 1,54 821,1 2,05 1416,0 2,36 2040,0 2,55 2706,0 2,71
0,008 354,5 1,77 939,3 2,36 1638,0 2,73 2363,0 2,94 3090,0 3,09
0,010 395,9 1,98 1054,0 2,65 1828,0 3,05 2636,0 3,28 3565,0 3,49
0,020 558,5 2,75 1492,0 3,72 2575,0 4,30 3711,0 4,65 4873,0 4,87
0,040 791,8 3,96 2138,0 5,29 3661,0 6,08 5272,0 6,57 6969,0 6,97
0,060 971,6 4,85 2595,0 6,48 4484,0 7,48 6453,0 8,08 8534,0 843
0,080 1121,0 5,62 2989,0 7,48 5161,0 8,63 74540 9,31 9797,0 9,79




PaCXOH g, J'I/C, 1 CKOPOCTL V, M/C, BOJIbl IpU CTCTICHU 3aIl10JIHCHUS KaHaB

VkiioH 0,2 0,4 0,6 0,8 1,0

q_ | | v q v q v q v

v q
0,100 12530 | 6,26 | 33530 | 8738 | 57920 | 9,64 | 84130 | 10,50 [11000,0| 11,00

[Mpumedyanue. VYkazaHHble B TaOJMIIE pPACXOABI W CKOPOCTH TOACYUTAHBI MPH KOA(DPUIMEHTE
mepoxosatoctu N = 0,014,

TaoOnuma 37
I'mapaBnugeckuit 3HaveHns K03 HUIMeHTa IIEPOXOBATOCTH N
pamuyc R, m 0,011 0,013 0,014 | 0,017 0,020 0,025 0,030 | 0,035 | 0,040
0,05 1,41 1,12 1,0 0,76 0,60 0,42 0,32 0,25 0,15
0,10 1,37 1,11 1,0 0,78 0,62 0,46 0,353 0,28 0,22
0,15 1,34 1,10 1,0 0,79 0,64 0,48 0,371 0,29 0,25
0,20 1,33 1,10 1,0 0,79 0,65 0,49 0,39 0,31 0,26
0,25 1,33 1,10 1,0 0,80 0,66 0,50 0,40 0,32 0,27
0,30 1,32 1,10 1,0 0,80 0,66 0,51 0,41 0,34 0,28
0,40 1,31 1,08 1,0 0,81 0,67 0,52 0,42 0,35 0,30
0,50 1,30 1,09 1,0 0,81 0,68 0,53 0,435 0,36 0,31
0,60 1,30 1,09 1,0 0,81 0,68 0,54 0,442 0,37 0,32
0,70 1,28 1,08 1,0 0,85 0,69 0,55 0,450 0,38 0,33

IIpumeuyaHnue. Yka3aHHble B TaOmuue KOd()OUUMEHTHI CIEIyeT yMHOXAaTh Ha 3HAYCHUS pacxona
CKOPOCTH, MTOITyYeHHBIE 1o Tab. 36.

12.17. B cmydasx OTCYTCTBUSI B TaONUIAX JAHHBIX IPOCKTHPYEMBIX CEUYEHUI KaHaB
pacyeTbl BBINOJMHAIOTCA 1O ¢opmynaM. CpenHIO CKOPOCTb TEYEHHUs BOJbl B KaHaBax
JOXKICBON ceTH, v, M/c, pabOTalOUIMX B YCIOBUSIX OC3HANIOPHOTO YCTAHOBHMBIIETOCS MOTOKA,
clleflyeT onpeAesaTh 1o Gpopmyiie

v=C+/Ri, (15)

rne C - kodpduummeHT, 3aBUCANIMIA OT THUIPABIMYECKOTO pagyca M HIEPOXOBATOCTH
MOBEPXHOCTH KaHaBbl WM TPYyOONpOBOAA U OINpeneiseMblil mo Tadn. 38 uinu mo

dbopmyie
C=Ry/n, (16)

31eck Y = 2,5Vn - 0,13 - 0,75R(Vn - 0,1);

N - KO3GGUIMEHT MIePOXOBATOCTH, MPHHUMACMBIH ISl CAMOTEYHBIX TPYOOIPOBOJIOB
0,014, a musa xamaB 0Oe3 oOmunoBku - 0,0275, ¢ 00MMIIOBKON M3 OEeTOHA WIH
acdanbroberona - 0,017, u3 cOOpHBIX Kene300€TOHHBIX JOTKOB - 0,15;

R - rugpaBnudeckuii paauyc, M, 3HAaUEHUE KOTOPOTO OTpeeIisseTcs o Gopmyrie

R =oly, 17)

371€Ch © - IUIOMIAIb CEUCHHS [TOTOKA, M;
X - JUIMHA CAMOTEYHOTO NIEPUMETPA, M;
| - THIPaBIMYECKUI YKJIOH, NPHHAMACMbIH PAaBHBIM YKIOHY JHA KaHaBbl MU
TpyOonpoBoa.
Jlns kaHaB ¢ TpaneuenJalbHON GOpMOii MONEPEeYHOro CeUeHUS

® = (2b + h-ctga)h
y = 2b + 2hV(1+ctg?a), (18)
roe h - FJ'Iy6I/IHa BOJKBI B KAHABE, M,

0. - KpyTH3HA OTKOCOB KaHaBBbI, TPa/I.
. 3
[TpomnyckHy! CIIOCOOHOCTh KaHaB JOXJEBOW ceTH (|, M/c, CIeIyeT OmpeaessTh 0

dbopmyie
q=ov. (19)




[Tpu noadope ceueHuii CaMOTEUHBIX TPYOOIIPOBOIOB MOKHO IMOJIb30BaThes Tabm. 39.

TaOnuma 38
T'uppaBanueckuii 3nayenune kod¢¢urpienta C npu KoAQPUIEEHTE MIEPOXOBATOCTH N
pamuyc R, m 0,011 | 0,012 | 0,013 | 0,014 | 0,017 0,02 | 0,0225 | 0,025 | 0,0275 | 0,03
0,10 67,2 60,3 54,3 49,3 38,1 30,6 26,0 22,4 19,6 17,3
0,12 68,8 61,9 55,8 50,8 39,5 32,6 27,2 23,5 20,6 18,3
0,14 70,3 63,3 57,2 52,2 40,7 33,0 28,2 24,5 21,6 19,1
0,16 71,5 64,5 58,4 53,3 41,8 34,0 29,2 25,4 22,4 19,9
0,18 72,6 65,6 59,5 54,3 42,7 34,8 30,0 26,2 23,2 20,6
0,20 73,7 66,6 60,4 55,3 43,6 35,7 30,8 26,9 23,8 21,3
0,22 74,6 67,5 61,3 56,2 44,4 36,4 31,5 27,6 24,5 21,9
0,24 75,5 68,3 62,1 57,0 45,2 37,1 32,2 28,3 25,1 22,5
0,26 76,3 69,1 62,9 57,7 45,9 37,8 32,8 28,8 25,7 23,0
0,28 77,0 69,8 63,6 58,4 46,5 38,4 334 29,4 26,2 23,5
0,30 77 70,5 64,3 59,1 47,2 39,0 33,9 29,9 26,7 24,0
0,32 78,3 71,1 65,0 59,7 47,8 39,5 34,4 30,3 27,1 24,4
0,34 79,0 71,8 65,7 60,3 48,3 40,0 34,9 30,8 27,6 24,9
0,36 79,6 72,4 66,1 60,9 48,8 40,5 354 31,3 28,0 25,3
0,38 80,1 72,9 66,7 61,4 49,3 41,0 35,9 31,7 28,4 25,6
0,40 80,7 73,4 67,1 61,9 49,8 415 36,3 32,2 28,8 26,0
0,42 81,3 73,9 67,7 62,4 50,2 41,9 36,7 32,6 29,2 26,4
0,44 81,8 74,4 68,2 62,9 50,7 42,3 37,1 32,9 29,6 26,7
0,46 82,3 74,8 68,6 63,3 51,1 42,7 37,5 33,3 29,9 27,1
0,48 82,7 75,3 69,1 63,7 51,5 43,1 37,8 33,6 30,2 27,4
0,50 83,1 75,7 69,5 64,1 51,9 43,5 38,2 34,0 30,4 27,8
0,55 84,1 76,7 70,4 65,2 52,8 444 39,0 34,8 31,4 28,5
0,60 85,0 71,7 71,4 66,0 53,7 45,2 39,8 35,5 32,1 29,2
0,65 86,0 78,7 72,2 66,9 54,5 45,9 40,6 36,2 32,8 29,8
0,70 86,8 79,4 73,0 67,6 55,2 46,6 41,2 36,9 33,4 30,4
0,75 87,5 80,2 73,8 68,4 55,9 47,3 41,8 37,5 34,0 31,0
0,80 88,3 80,8 74,5 69,0 56,5 47,9 42,4 38,0 34,5 31,5
0,85 89,0 81,6 75,1 69,7 57,2 48,4 43,0 38,6 35,0 32,0
0,90 89,4 82,1 75,5 69,9 57,5 48,8 43,2 38,9 35,5 32,3
0,95 90,3 82,8 76,5 70,9 58,3 49,5 43,9 39,5 35,9 32,9
1,00 90,9 83,3 76,9 71,4 58,8 50,0 44,4 40,0 36,4 33,3
1,10 92,0 84,4 78,0 72,5 59,8 50,9 45,3 40,9 37,3 34,1
1,20 93,1 85,4 79,0 73,4 60,7 51,8 46,1 41,6 38,0 34,8
1,30 94,0 86,3 79,9 74,3 61,5 52,5 46,9 42,3 38,7 35,5
1,40 94,8 87,1 80,7 75,1 62,2 53,2 47,5 43,0 39,3 36,1
1,50 95,7 88,0 81,5 75,9 62,9 53,9 48,2 43,6 39,8 36,7
1,60 96,5 88,7 82,2 76,5 63,6 54,5 48,7 441 40,4 37,2
1,70 97,3 89,5 82,9 77,2 64,3 55,1 49,3 44,7 41,0 37,7
1,80 98,0 90,1 83,5 77,8 64,8 55,6 49,8 45,1 41,4 38,1
1,90 98,6 90,8 84,2 78,4 65,4 56,1 50,3 45,6 41,8 38,4
2,00 99,3 91,4 84,8 79,0 65,9 56,6 50,8 46,0 42,3 38,9
2,20 100,4 92,4 85,9 80,0 66,8 57,4 51,6 46,8 43,0 396
2,40 101,5 93,5 86,9 81,0 67,7 58,3 52,3 47,5 43,7 40,3
2,60 102,5 94,5 88,1 81,9 68,4 59,0 53,0 48,2 44,2 40,9
2,80 103,5 95,3 88,7 82,6 69,1 59,7 53,6 48,7 44,8 41,4
3,00 104,4 96,2 89,4 83,4 69,8 60,3 54,2 49,3 45,3 41,9
Ta6auma 39

PacxoJ g, 11/c, 1 cKOpocTh v, M/C, B 6€3HAMOPHBIX TPYOONPOBOIAX TUAMETPOM, MM

VKII0H 100 150 200 250 300 350 400

q v q v q v q v q v q v q v
0,002 - - - - - - - - - - 61,2 | 0,64 | 87,3 | 0,70
0,003 - - - - - - 30,6 | 0,62 | 49,8 | 0,70 | 75,0 | 0,78 |107,1| 0,85
0,004 - - - - 195 | 0,62 | 353 | 0,72 | 57,4 | 0,81 | 86,5 | 0,90 |123,5| 0,98
0,005 - - - - 21,8 | 0,69 | 395|080 | 64,2 | 0,91 | 96,8 | 1,01 |138,1| 1,10
0,007 - - 12,0 | 0,68 | 25,8 | 0,82 | 46,7 | 0,95 | 76,0 | 1,08 |114,6| 1,19 |163,5| 1,30
001 | 48 | 062 | 143|081 | 308|098 | 558|114 | 908 | 1,29 |1369| 1,42 |1954| 1,56




PacxoJ g, 11/c, 1 CKOpocTh v, M/C, B 6€3HAMOPHBIX TPYOOIPOBOIAX TUAMETPOM, MM
Vkiaon 100 150 200 250 300 350 400

q v q v q v q v q v q v q v

0,012 | 53 | 0,67 | 157 | 0,89 | 33,7 | 1,07 | 61,1 | 1,24 | 99,5 | 1,41 |149,9| 1,56 |214,0| 1,70
0,014 | 57 | 0,73 | 170 | 09 | 36,4 | 1,16 | 66,0 | 1,35 | 107,5| 1,52 [162,0| 1,68 |231,2| 1,84
0,016 | 6,1 | 0,78 | 181 | 1,02 | 38,9 | 1,24 | 70,6 | 1,44 | 1149 | 1,63 |173,2| 1,80 |247,2| 1,97
002 | 68 | 087|203 | 115|435 | 139|789 | 161 |128,4| 1,82 |193,6| 2,01 |276,3| 2,20
0025 | 76 | 097 | 22,7 | 1,28 | 48,7 | 1,55 - - |143,0] 2,03 |216,4| 2,25 | 308,9| 2,46
003 | 84 | 107 | 248 | 1,40 | 53,3 | 1,70 | 96,7 | 1,97 |157,3| 2,23 | 237,1| 2,46 | 338,4| 2,69
004 | 97 | 1,23 | 28,7 | 162 | 61,6 | 1,96 |111,6| 2,27 |181,7| 2,57 |273,8| 2,85 |390,8 | 3,11
005 | 108 | 138 | 321 | 181 | 688 | 2,19 |124,8| 2,54 |203,1| 2,87 |306,1| 3,18 - -

006 | - - 351|198 754|240 |1255]| 2,56 [222,5| 3,15 | 3353 | 3,48 | - -
007 | - - | 379|214 | 815 | 259 |147,7| 3,01 [240,4| 3,40 | - - - -
008 | - - | 405|229 | 871|277 |157,8| 322 | - - - - - -
0,09 430 | 243 | 924 | 2,94 | - - - - - - - -

010 | 153 | 1,95 | 453 | 2,56 | 97,4 | 310 | - - . - ; ; ] ]
012 | - - | 49,7 | 281 |106,7| 339 | - - - - - - - -
015 | 18,7 | 239 | 555 | 3,14 | - ; - ; ] ) ] ]

IHpumeuanue. [lpuBeneHHble B Talnuie 3HAYEHHsS pPacxoja M CKOPOCTH BOJBI ONpPEACNICHBI MPU
koadunmente mepoxoBaroctu N = 0,014 1 moTHOM 3am0THEHHN TPYOOTIPOBOJIOB.

13. HAKOIIUTEJIU-PETI'YJATOPBI U HAKOIIUTEJIU-UCITAPUTEJIN
OO0mIue moJI0:KeHus

13.1. CoopyxeHust Uil aKKyMYJISIIAA U PETYITHPOBAHUS cOPOCa BOJBI OT CUCTEM 3aIlUTHI
HOCAT Ha3BaHMsI HAKOMUTENIU-PErYJIATOPhl U HAKOMUTETU-UCIIAPUTEIIH.

Jlnst 0Opa3oBaHusi HAKOIIMTEIICH CleyeT MpelyCMaTpHBaTh HACKHIITHBIC UIOTUHBI (1aMOBI),
o0pa3yrolye MyTeM OrpaXKACHUS TEPPUTOPUH 3EMIIIHbIE €MKOCTH, MpeAHAa3HAYEHHbIEC JUIS
MIOCTOSIHHOT'O UJIM BPEMEHHOT'0 aKKyMYJIUPOBaHUS COpachIBa€MbIX BOJI.

B cocraBe HakonwmTeneil, Kpome IOTHH (1amMb 00BaNOBaHUsL), CIEIyeT MPEeIyCMaTPHBATh
IPOTUBOQMIBTPALIIOHHBIE YCTPOICTBA, APEHAXKH, BOJOCOPOCHBIE COOPYKEHUS.

13.2. HakomnuTenu B 3aBUCUMOCTH OT peibeda MECTHOCTH, Ha KOTOPOW MX COOPYXaroT,
MOTYT OBITH 0aJOYHO-OBPAKHOTO, KOCOTOPHOTO, PAaBHUHHOTO, TOMMEHHOT0, KOTJIOBAaHHOTO,
KOTJIOBUHHOTO WJIM K€ CMEIIaHHOro (Hampumep, OalOYHO-PABHUHHBINA, MONMEHHO-
KOCOTOPHBIH U JIp.) THUIIOB.

Hakomnutenp 6anouHo-oBpaxkHoro Tumna (4ept. 129,a) o0pa3yroT myTeM neperopaxuBaHusl
oBpara B HM30BOW €ro 4acTu IUIOTUHOM MU COOPYKEHHS B IPYIMX MECTax IO HNEPUMETPY
CIUTOIIHBIX UJIM MPEPBIBUCTHIX JamO.

Haxomutens kocoropHoro tuna (uept. 129,6) oOpa3yroT Ha CKIOHAX BOJOpa3Jelia MyTeM
OTPaXX/IEHUS Y4acTKa TEPPUTOPUH TaMOaMH C TPEX CTOPOH.

Hakonurens paBHuuHOrO THma (uept. 129,6) 00pasyioT MmyTeM Orpa)iJIeHUS ydacTKa
pPaBHMHBI JaMOaMH.

[Moiimennbiit HakomuTenb (depT. 129,2) 00pa3yroT MyTeM OrpakKIACHUS IaMOaMHU YacTH
MOWMBI PEKH - IIPU HAJIMYUH BBICOKOH Teppachl OrpakIaroIine JaMObl CTPOST C TPEX CTOPOH.

KoTnoBaHHBIM HakoNmUTENb pacIoyiaraloT B KOTJIOBAaHAX CTapbIX KapbepoB MIIM PE3EPBOB.
[Tpu 3TOM BO3MOXKHO €ro COOpYyKeHHE 0e3 BO3BEICHHsI JaMOBl.

KoTnoBrHHBIM HakoOMWTENh pacrnojaraloT B €CTECTBEHHBIX KOTJIoBHHax. Ilpu »ToM
BO3MOYHO €r0 COOpYKeHue 0e3 BO3BEACHHUS JaMOBbl MU ke TpebyeTcs 1amMba Majoi BBICOTHI.

Pemennie o BbIOOpEe TUIA HAKOMUTENS CIEAYeT NMPUHUMATh Ha OCHOBAaHUHM TEXHHUKO-
HKOHOMHUYECKOTO COMOCTABICHUS BO3MOXKHBIX BAPHAHTOB.

13.3. HakomuTenu-perynasTopsl IMpenHa3HaueHbl IS PErylIHpoBaHUs cOpoca BOA OT
CHCTEM 3alllUTHl B €CTECTBEHHBIC ITOBEPXHOCTHHIE BOJOTOKM TaKuM 00pa3oM, dYTOObI
o0ecreynTh HOPMAaTUBHOE KA4e€CTBO BOJIbI B CTBOPE OJMIKANIIIEro BOJOMOIb30BAHUS.

Hakonurenu-ucnapurenu mpeaHa3HAYeHbl A 00€3BPEKMBAHUS COJECOACPIKAIINX BOJ,
cOpachIBaeMbIX OT CUCTEM 3alIUTHL.




Haxonurtenaun-peryasTopbl

13.4. PerynupoBanue cOpoca BOJbI OT CHUCTEM 3alllUTHl JOJDKHO IPOU3BOIUTHCS
ONEPATUBHO TPHUCIIOCOOIICHUEM MAaCcCOOTBEIECHUSI K XOJy CBOOOAHON acCHMMIMPYIOLICH
crocobHocTH. B perynupoBanuu ydyacTByeT 00be€M CTOYHBIX BOJ|, HAXOJSIIUXCS B MOJIE3HOU
eMKocTH HakonuTels (00beM MEXKIy YPOBHEM MEPTBOTO 00beMa U HOPMAJIbHBIM O IITOPHBIM
YPOBHEM).

13.5. HopmaTuBHOE€ KadecTBO BOJbI  JIOJDKHO COOTBETCTBOBAaTh  COJICPIKAHUIO
3arps3HSAIOLIMX BEIIECTB B HEM, paBHOMY OJHOM no3e. [yl eAMHMYHOro BELIECTB 3Ta 1032
COOTBETCTBYET IPEICIBHO JOMYyCTUMON KOHIeHTpaiuu nanHoro BemtectBa (ITIK), r/m. s
HECKOJIBKHAX BEIIECTB OJHOIO JIMMHUTUpYOMIero mokasarens BpenHoctu (JI[IB) ogna mo3a
COOTBETCTBYET

st (20)

rae Kr - hoHOBOE coliepikaHKe BEIIECTBA B PEYHOM BOJIE;

Kst - ipe/ieNnbHO JonyCcTUMast KOHIICHTPAIIMs BEIECTRA.

13.6. Ilo uymcay conepkaluxcs NpUMeced € y4yeToM JIMMMUTUPYIOIIMX IOKa3areien
BPEIHOCTH COPAChIBAEMBIE OT CUCTEM 3aLUTHI BOJBI CIEAYET MOAPA3ICIATh HA CIEIYIOLIHE
THUIIBI:

C OJTHOM IIpuMecChIo onpeaeneHHoro JIIB;

C IBYMs - TPEMS pa3InNYHbIMU IPUMECAMH, OTHOCSIIMMHUCA K pa3HbIM JITIB;

C HECKOJIbKMMHM PA3JIMYHBIMU IIpUMeECIMU oauHakoBoro JIIIB;

C IBYMs - TpeMsi TpynnaMu npumeceii paznnunsix JIIB (4ucio npumeceii B rpyImine MOXeT
OBITH JIFOOBIM, HO BHYTPH T'PYIIIIBI - IpUMecH ¢ oguHaKkoBeiM JIIIB).

2)

e s e B A B

Yepr. 129. Tunsl HakonuTeJIei
a - 6aI04YHO-0BPAXKHBII; 6 - KOCOTOPHBIN; 6 - PABHUHHBIN; 2 - MOMMEHHBII

13.7. Pacder HakoOmUTENEH-PEryIsSTOPOB 3aKIIOYAETCSI B ONPEACICHUU BEIHUUHBI
MOJIE3HOW €MKOCTH, TOCTAaTOYHOW JIJIsi 00ecredeHus: HOpPMAaTUBHOTO Ka4eCTBA BOJIBI B CTBOPE
OnvKaiIiero BOJOMOIB30BAHUS IMYyTEM PEryIHpOBaHUS cOpoca CTOYHBIX BOJ OT CHCTEM
3amuThl. Pacuer ciaeayer BBIMOIHATH IO BEMIECTBY WM IpyIIe BenlecTB oguHakosoro JIIIB,
CoJIep’KaHHe KOTOPBIX B COpAChIBa€MBIX OT CHCTEM 3aIIMTHI BOJAaX, U3MEPEHHOE B €IUHUIAX
KOHIIGHTpalui Ju00 B J03aX, TpeOyeT HauOOJbIIeH KpaTHOCTH pa30aBiIeHUS 0
HOPMAaTHBHBIX BEJIMYUH.

KpaTtHocTh pa3baBiienust copacsiBaeMbIX BOJ, Ny, ONpenensiercs no popmyie

ks — kr
n=-°*-",
kst - kr (21)

rne Ks - KoHIleHTpalust BenecTsa B cOpachiBAMOM OT CUCTEM 3alllUThI BOJIE, /1.

13.8. Copoc BOJ OT CHUCTEM 3alMTHI CJACIYET OCYIIECTBIATh BECh IO (KPYIIOrOJHYHBIH
cOpocC) Wi MPUYpPOUUBATh K OMPEACICHHOMY MEPHOY WM CE30HY - Yallle BCEro K BECHE, a
JUTSL TIEPEMEP3AIOIINX PEK - K TeIIoMy Tepruoay (Ce30HHBINH cOpOC).



13.9. Ilo rnyOuHe peryiaupoBaHUsi cOpoca CTOYHBIX BOJ CIEIYET pa3NuvaTh HAKOIUTEIH
TOJMYHOTO U MHOTOJICTHETO PETYIHPOBAHUS.

[ogudHOE perynupoBaHKe 3aKII0YACTCS B TIEpepacipeielieHuH O IeKaIIIX cOpoCy BOJ
OT CHCTEM 3aIlUThI U3 MAJIOBOIHBIX CE30HOB T'0JIa HA MHOTOBO/IHEIC.

[Tpr MHOTOJNIETHEM PETYJIUPOBAHUH TPeOyeTcs mepepacipeielicHne 00beMa CTOYHBIX BOJT
0 TOJIaM - aKKyMYJIUPOBAaHHE €r0 YaCTH B MaJOBOJHBIC TOJbI C MOCIEAYIOIIUM OTBEICHUEM
B MHOTOBO/JIHBIC.

13.10. COpoc BOA OT CHUCTEM 3alIUTHI B BOJHBIE OOBEKTHI OCHOBAaH Ha MCIOJIb30BAHUU MX
ACCUMUJIUPYIOIIEH CTIOCOOHOCTH.

[Ton accuMuupyrome CrIOCOOHOCTBIO BOJHOTO OOBEKTa CJEIyeT IOHHMATh €ro
CIIOCOOHOCTh TMPUHUMATHh ONPEICIICHHYID MacCy BEIISCTB B EIMHUIYY BpeMEHH 0e3
HapYIICHUSI HOPM Ka4eCTBa BOBI B KOHTPOJIMPYEMOM CTBOPE WJIM ITYHKTE BOJIOTIOJIb30BAHHUS.

CrnemgyeT pasnuyarth TMOJHYK AaCCUMUIUPYIONIYIO CIIOCOOHOCTh, COOTBETCTBYIOIIYIO
MaKCHUMaJIbHON CIIOCOOHOCTH BOJHOTO OOBEKTa K MPUEMY MacChl BENIECTBAa 0€3 HapyIICHHS
HOPM KavecTBa BOJIbI, MCIOJB3YEMYI €€ YacTh M CBOOOJHYIO, PAaBHYIO Pa3HOCTH MEXIY
TIOJTHOM M UCIIOJIh3yeMOW aCCHMUIMPYIOMIEH CITOCOOHOCTBIO.

PerynmupoBanue cOpoca BOjA yBEITUYHBACT HCIIOIH30BAHUE CBOOOIHON aCCHMWIMPYOIICH
CHOCOOHOCTH BOJIOTOKA.

CBOOOIHYIO ACCUMIIIMPYIOIIYI0 CIHOCOOHOCTh BOJIOTOKAa A, CleayeT OIpeAesiaTh IO

dbopmyre

A= (kst - kr)'YrQrtra (22)
rae Vr - KoOOQGUIMEHT CMENIEHHUS, BBIUMCIIAEMBIN 110 (hopMyIte
1-e il
1+ @QUQe (23)

Qr - cpenHuil pacxo/1 BOJIbI B peKe B pacCMaTpHUBaeMOM MHTEpPBaje BPEMEHH, Ml
tr - pacyeTHBIN UHTEPBAJI BPEMEHH, C;
or - K03(pPULIMEHT, yIUTHIBAIOIMI TUAPABINYECKUE YCIOBUS B PEKE, BBIYMCISEMBIH IO

dbopmyie
a, = ¢r<t33'\/ D/Qst > (24)

I, - paccTostHre OT cTBOpa cO cOPOCOM BOABI OT CHCTEM 3aIIUTHI JJO PACCMaTPHBAEMOTO
CTBOpa 1o (hapBaTepy peKH, KM;
o 3 o
Qst - COPOCHBIH Pacxo] BOJIBI OT CHCTEM 3alIUThI, M /C, ONpeAeNsIeMblii 1o Gopmyie

vQr
n, -1 (25)

@r - K03(pPUIMEHT U3BUIUCTOCTU PEKH, BEIYUCIIAEMBIH IO opmyIie

Qu =

L (26)

31ech lj - paccTosiHue OT CTBOpa CO COPOCOM BOJIBI OT CHCTEM 3aIMTHI JI0 PACCMATPHUBACMOTO
CTBOpA MO MPSAMOM, KM;
& - kod(pPUIHMEHT, YYUTHIBAOIINNA MECTOIMOJNIOKEHHE cOpoca BOJ OT CHCTEM 3allUThI
OTHOCHUTEIIEHO O€peroB peKH: TPU COCPENOTOUYEHHOM cOpoce BOJ OT CHCTEM
3amuThl y 0epero & = 1, mpu copoce Boa Ha cepenune peku & = 1,5;
D - xoadurment TypOynenTHON uddy3un, BEIYUCISIEMBIN 110 hopmyIie



D= gvd, s
37r.]r,rCch (27)

371€Ch ( - YCKOPEHHE CHITBI TSHKECTH, M/
V - CpeIHSs CKOPOCTh TCUCHHS BOJBI HA YYaCTKE CMEUICHUS PEYHBIX U COPAChIBAEMBIX
OT CHCTEM 3aILLUTHI BOI, M/C;
dy - cpemHsisi TyOMHA PEKH HA y4acTKE CMELICHHUS PEYHBIX M COPAChIBAEMBIX OT CHCTEM
3aIUTHI BOA, M;
Nrr - KO3 GUIUEHT MEPOXOBATOCTH PyCia PEKH, MPUHUMAEMbIH 110 TabJ1. 40;
Cech - KO3 puLHEHT, TPUHUMAEMBIH 110 (popmyre

1
Cch i R: /6’
Mer (28)
R - runpaBandeckuii paauyc, M, OrpeaesieMblil 10 (bopMyne
R -5,
u (29)
2.

Sy - mI0IIa1b )KUBOTO CEYEHUS PEKU, M,
U - CMOYEHHBIN [IEPUMETP CEUEHUS PEKH, M.
JUis IIMPOKUX peK BEIMUYMHY T'MIPABIMUYECKOr0 pajuyca J0MYyCKaeTcs IPUHUMATh paBHON
cpenHel TaIyOuHe peKH.
JUis 3UMHUX ycIOBHH pa30aBieHHs cOpachlBaeMbIX OT CHCTEM 3aIlUThl BOJ BBIYHUCICHUE
Koo uIreHTa mepoxoBaToCTH pycha pekH, kodhduumenta Cgn U THIPABINYECKOTO
pajuyca cieayeT BhIIOJHATh C Y4€TOM BIMSHHUSA JIEJOBOTO MIOKPOBA MO (GOopMyIaM:

15 0,67

n.o=n |1+ "
r,w r,r n >
r,r (30)
1
Cch,w = 7er/v€’
rlr,w (31)
Rrw = 0,50, (32)
rae Ny - KO3 PUIMEHT MEepOX0BATOCTH HUKHEH TOBEPXHOCTH JIbJIa, ONPEACIIIEMBIN 1O Ta0JI.
41,
Ta6numa 40
XapaKTepHuCcTUKa pycer U oM Kospguument
[IEPOXOBATOCTH Ny
Pycna ecrecTBeHHbIE B OJArONMpPUATHBIX YCIOBHX (YHUCTOE, NPSIMOE, HE3ACOPEHHOE, 0,025 - 0,033
3eMJISTHOE, CO CBOOOIHBIM TEUEHHEM)
To ke, ¢ KaMHIMU 0,03 -0,04
Pycna meprogudecKux MOTOKOB (GONBIINX W MAaibIX) IPH OYEHb XOPOIIEM COCTOSHHH 0,033
MOBEPXHOCTH U MPABUILHON (OopMe JI0XKa
To ke, ¢ KPYIHOTaJICYHUKOBBIM MIIH MOKPBITHIM PACTUTEIBLHOCTBIO JIOXKEM, HECYIIUX BO 0,05
BpeMsi MaBOJKA 3aMETHOE KOJMYECTBO HAHOCOB, a TAKXe CHJIBHO 3aCOPEHHBIX WU
M3BMIIACTBIX
Pycna 3eMiisiHbIe CyXUX JIOTOB B OTHOCHUTENIHHO OJIArOTPHUSATHBIX YCIOBUAX 0,04
Jloxe yrcToe U3BMIIMCTOE C HEOOIBIINM YHCIOM IIPOMOMH U OTMEIICH 0,033 - 0,045
To e, clierka 3apociiee 1 ¢ KaMHsIMH 0,035-0,05
Pycrma yd4acTKOB pPEK, 3HAYMTEIBHO 3apOCIIAX, C OYEHb MEMUICHHBIM TCYCHHEM U 0,05 -0,08
IyOOKUMH IIPOMOUHAMH
To ke, GOJIOTHOrO THIIA (3apOCIIH, KOYKH, BO MHOTHMX MECTaX MOYTH CTOsSYast BOAA U Jp.) 0,075-0,15
ITofiMmpl  OONIBIIMX H CPEAHMX PEK, CPaBHHUTEIBHO pa3paboTaHHBIE, TOKPHITHIE 0,05




. Koadpunment
XapaKkTepUCTHKA PYCEIT U MOM
IICPOXOBATOCTH Ny
PacTHTENLHOCTHIO (TpaBa, KyCTapHHUK)
[ToiMbI, 3HAYMTENBFHO 3apoCIINe, CO CIabbIM TedeHHEeM M OOJBIIUMH TIyOOKHMH 0,08
MPOMOHMHAMU
To ke, C CHIIbHO HENPaBIWIIEHBIM KOCOCTPYWHBIM TEUCHHUEM, 3aBOSIMH U JIP. 0,10
[loitmMbI necucThIe, C OYCHb OONBIIUMH MEPTBBIMH IIPOCTPAHCTBAMH, MECTHBIMHU 0,133
yriTyOIeHHIMH, 03€paMu | JIp.
TToiMBI TITyXWe, CITIONTHBIE 3aPOCTH (JIECHBIE, TACKHOTO THTIA) 0,2
Tabnuma 41
[epuonsr ntegocTaBa Koaguuuenr
LIEPOXOBATOCTH Ny
1. Mepeoie 10 an. nocie nenocrasa (mepsas - BTopas AeKaasl 1ekadpsi) 0,15-0,05
2. 10 - 20 mu. moce nenocrasa (MOCIIEMHS IeKaa eKabps - Hadaso sHBapsi) 0,1-0,04
3. 20 - 60 mu. mocie menocrasa (cepemuHa THBaps - TepBast Aekana GheBpais) 0,05-0,03
4. 60 - 80 au. mocrne nemocraBa (KoHel GpeBpaist - HAYAI0 MapTa) 0,04 - 0,015
5. 80 - 100 aH. mocne nemocrasa (Mapr) 0,025 -0,01

IMpumevanue. [ng moanepTeix pedHbix ObedoOB HaHHBIC M03. 1 U 2, OTBEYAIOIINE PEKaM B OBITOBBIX
YCIIOBHSAX, CIeIyeT YMeHbIIATh Ha 15 %, a manHsle 103. 3 11 4 - Ha 35 %.

13.11. Ilpu upoekTupoBaHWM cOpoca BOJ OT CHCTEM 3alIUTHl B BOJHBIC OOBEKTHI
HEOOXOUMO MPeAyCMaTPUBATh MEPONPUATHS 110 UHTCHCU(PHUKAIIUN TIEPEMEITNBAHUS PEUHBIX
U cOpacblBaeéMbIX OT CHCTEM 3allUThl BOJA (COOPYKEHHE pAacCCEHBAIOIIMX BBIMTYCKOB,
CTPYCHAIPABJSIOMIMX 1aM0 U JIp.) ¢ TeM, 4To0bl KO3(DDHUIIMEHT CMEIIeH s MPHOIMKAICT K
enunune. Takue MeEpONpHATHS 10 HSKOHOMHYECKUM COOOpaKEHUSM, Kak IIPaBHIIO,
MPEOYTUTENbHEE ATbTEPHATUBHOTO BapUAHTa YBEIMUCHUS MOJIE3HON €MKOCTH HAKOITUTEIIS.

13.12. B pe3ynbraTe CONOCTABICHUS MAacChl MPHUMECEH, HaMEUYEHHBIX K OTBEJCHUIO B
BOJIOTOK, C €ro CBOOOJHOW acCCHUMWIMPYIOUIEH CHOCOOHOCTBIO JOJKHA OBITh BBISBIICHA
HEOOXOMMOCTh PETYIUPOBAHMS COPACHIBAEMBIX BOJ, YCTPOWCTBAa HAKOIMUTEINS TOIUYHOTO
VI MHOTOJIETHETO PETyJTUPOBAHUS.

13.13. Ilpm KpyraoroJuYHOM OTBEACHHUU COPAachIBAEMBIX OT CHCTEM 3allUTHl BOJ
YCTPOMCTBO HAKOMHTENsT HE TpeOyeTcs, eciu MecsyHas macca mpumeceil B cOpachiBaeMbIX
BOJIaX HE TIPEBBINIAET CBOOOJHYIO ACCHMUJIMPYIONIYIO CIIOCOOHOCTh PEKH B MECSIE
HauMeHbIIed BoaHOCTU roaa 95 %-Hoil oOecrieueHHOCTH. B MpOTHBHOM ciy4yae BO3HUKAET
HEOOXOMMOCTh B TOJIMYHOM WJIM MHOTOJIETHEM PETyIUPOBAHHH.

['ogudHOTO perynupoBaHus HOCTAaTOYHO, €CIIM TO/I0Basi Macca MpUMecei B cOpachIBaeMBbIX
OT CHCTEM 3allIUTHI BOJIaX HE MPEBHIIACT TOJ0BYIO BETMYMHY CBOOOJIHON aCCHMUIHPYIOMIECH
criocoOHOCTH B Toay 95 %-Hoil o0OecrnedyeHHOCTH; pU OOpaTHOM COOTHOIIEHUH TpedyeTcs
MHOTOJIETHEE PETYIUPOBAHHE.

13.14. Tlpu Ce30HHOM OTBEJCHWU COPACHIBAEMBIX OT CHCTEM 3allUThI BOJI HAKOIUTEIb
AKKyMYyJIUPYeT BOJABI B MEPUOJABI OT OKOHYAHHUS MPEABIAYIIETr0 J0 Havala MOCIEAYIOIIEro
cOpPOCOB M OCYHIECTBISIET PEeryaupyromue GyHKIUNA B COPOCHBIE TEpUObl. B cBs3H ¢ ATHM
IPY CE30HHOM OTBEJCHUU YCTPONCTBO HAKOMUTES 00513aTENBHO.

[opnyHOE peryiaupoBaHuEe MPH CE30HHOM OTBEACHWU HEOOXOAMMO, €CIM TOAOBask Macca
npruMeceil He MPEeBbIIaeT CBOOOIHON aCCUMHUIUPYIOIIEH CIIOCOOHOCTH PEKH, PAaCCUUTAHHOM
0 BOJHOCTH cOpocHoro mepuojma B roxy 95 %-HOW 00eCIeYeHHOCTH, MHOTOJICTHEE
pEryIUpOBaHUE - IPU HEBBIMIOJTHEHUH ITOTO YCIOBUSI.

13.15. TlpubOnmkeHHOE OIpeIecHUe IT0JIe3HOW BMECTUMOCTH HakomuTels Vo, M3,
TOJUYHOTO PEryJIHpPOBAHUS CIEAYyeT MPOU3BOIUTH MO ManoBOoAHOMY Tronay 95 %-Hoii
00€CTIeYeHHOCTH TTyTEM TIOMHTEPBATLHOTO PEIICHUsT OaJTaHCOBOTO YPaBHEHUST HAKOITATEIIS:

V2 = V1 + (Qs - Qst)tr - NieApm - (Vig+ Va), (33)

rae Vi, Vs, - HalloTHeHNEe HAKOTUTEIs B HavaJle M KOHIIE pacCMaTpPUBAEMOTO TIEPHO/Ia, MS;
hje - cioii Buaumoro wucnapeHust (pPasHOCTh CJIOS HMCIAPCHUS C TOBEPXHOCTH




HAKOIIUTEIIS U CJIOSL OCAIKOB Ha 3Ty MOBEPXHOCTD) 32 HHTEPBAJ, M;
Qs - MPUTOK cOpACHIBAEMBIX BOJ OT CUCTEM 3aIIUTHI B HAKOITUTEb, Mlc;
Apm - TIOIA/b 3epKajia HAKONUTEN, CPEAHASA B PACCMaTpUBAaEMOM IIEPUOJIE, M7
V|t - GUIbTpaIlMOHHBIC TTOTEPU U3 HAKOIUTEIS 32 HHTEPBAJ, M,
Vap - 00beM 3a0upaeMoii BOABI U3 HAKOMHUTEIS 32 HMHTEPBA, M,

Ornpenenenne COPOCHOTO pacxoia BOJbI OT CHUCTEM 3allUTHI CIEAYeT BBINOJHATH I10
UTEPATUBHOHN cXeMe, MPUHUMAsi B Ka4eCTBE MEPBOTO MPUOIMIKEHUS COPOCHBIN pacXo] BOJIBI
OT CHCTEM 3aIlUThl, COOTBETCTBYIOIIHMK MOJHOMY MEPEMEIIMBAHUIO PEUHBIX M COPOCHBIX BO/I,
T.€. yr = 1.

Pacuer Ganmanca HakONUTENS CIEAyeT BECTH ¢ KOHIIA COPOCHOTO MEeproaa, KOraa moje3Hast
BMECTUMOCTb cpaboTaHa A0 HyJs. B mepBblil pacyeTHbIN MHTEPBAJ HA4YaJbHOE HAIOJIHEHUE
cienyeT NMPUHUMATh PaBHBIM MEPTBOMY OOBEMY, B TOCIEAYIOIIHME WHTEPBaIbl KOHEYHOE
HATIOJTHEHUE TPEIBIAYIIEr0 WHTepPBaTa NMPUHUMACTCS 32 HAYaIbHOE IS IOCIETYOIIEro.
PacueTsl ciemyer BeCTH MO MecsiaM, a B MEPUOJBI PE3KOT0 M3MEHEHUS aCCHMUIIMPYIOMEH
CIIOCOOHOCTH BOJIOTOKA - 110 IIATHIHEBKAM UJIU JCKaJaaM.

Haubonpiiee HamonHeHUE, MOCTHUTHYTOE B KaKOM-THOO WHTEpBalie, COOTBETCTBYET
HCKOMOI BMECTUMOCTH HAKOITUTEIIS.

13.16. ITpubnmkeHHOE ONMpe/eIeHUe TOJIe3HOM BMECTUMOCTH HAKOIUTEIS MHOTOJIETHETO
perymupoBaHus Vi, M, CJIETyeT BBITIOJHSATE TI0 (hopMyIie

Va = Van + Vho (34)

r1e Van - CE30HHAS COCTABIISONAsE BMECTHMOCTH HAKOIIUTENS, M,

Vho! - MHOTOJIETHSIS COCTABIISIOLLAsS BMECTHMOCTH HAKOIIUTEIIS, M-,

Ce30HHYIO COCTaBIJIAIONIYI0 BMECTUMOCTH HaKOmUTENs Vg CIEAyeT OmpeaessTh 10
dbopmynam:

npu ce30HHOM copoce

Van = ters,y1 (35)

rze tyr - 10JIs meproia HU3KOTO PEYHOTO CTOKA 33 TOJ;
3.
Qs - IPUTOK COPOCHBIX BOJ OT CUCTEM 3aILUTHI 38 FOA, M,
npu Kpy2n0200UdHoM copoce

n,
Van = (1_ mdr)tdr - (1_tdr) X mdr n 2 Qs,y’
ra (36)

/1€ Mgy - JOJIS HU3KOTO CTOKA B TOJJOBOM CTOKE PEKH;
hr1 - KpaTHOCTH pa30aBjeHHS COPOCHBIX BOJ OT CHCTEM 3alllUThl 0 HOPMATHBHBIX
BEJIMYMH B TIEPHUOJ] HU3KOTO CTOKA PEKH;
Ny2 - KpaTHOCTh pa30aBlieHUs] cOPACHIBAEMBIX OT CHUCTEM 3alllUThl BOA IO HOPMATHBHBIX
BEJIMYMH B TIEPHO]] TIOJIOBOIBSI.
JIist HaXOXKACHUSI MHOTOJIETHEH COCTaBISIONICH BMECTUMOCTH HEOOXOAUMO OIPENCTUTh:
KpaTHOCTh Pa30aBIIeHUs Ny COPACKIBAEMBIX OT CHCTEM 3alIUTHI BOJ;
00BeM BoabI Vg, M, HeoOXOMMBII TS pazbaBieHHs TOAOBOTO 00beMa COpaChIBaEMbIX OT
CHUCTEM 3alllUThl BOJ, PH 3aJaHHON KPAaTHOCTH UX pa3daBiieHus o popmyre

Vst = (nr _l) Qs,y 5

Y (37)

TpeOyemblil KOAPGUIUEHT PEryIMpPOBaHUS PEYHOIO CTOKA O 10 popMyie

TV, (38)



rzae Vy - cpeTHEMHOTOJIETHUHM 00BEM PEUHOTr0 CTOKA 32 COPOCHBIN MEpUO, M,
koa(durmeHT Bapuaiuu peunoro croka C, 3a cOPOCHBIN EPHOT;
no rpadpukam yept. 130 ans HalIEHHBIX 3HAYCHWNA KOX(P(UIMEHTOB PETYyIUPOBAHHS H
BapHalil PEYHOTO CTOKa KOX(PQUIMEHT MHOTOJETHEH COCTABIIIONICH EMKOCTH
BOJIOXPaHUIMIIA Phol, COOTBETCTBYIOLIMI 0OecrieueHHOCTH BojonoTpediuenus Py = 95 %;
MHOT'OJICTHIOIO COCTAaBJISIFOIYI0O BMECTUMOCTH BOJOXPaHHIIUINA 110 GOpMyIIe

Vhol = BrolVr. (39)
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Yepr. 130. I'padpuxn pyunxumn Py = f(acC,)
MHOTOJIETHIOIO COCTABIISIFOLIYI0 BMECTUMOCTH HAKOIHTENS CJIEAYEeT ONpeNeNsaTbh o
bopmyne

Vh _Vhol,r .

ol —
& (40)

13.17. VYTOouyHEHHBIH CMOCOO OMNpeHeeHUS IOJe3HOM BMECTUMOCTH HAKOIHTEIs-
peryastTopa 0a3upyercsi Ha METOJle CTaTHMCTUYECKUX ucnbiTanuii (Metone Moute-Kapio) u
BKJIIOYAET:

MOJICIIMPOBAHKUE Psijia PEYHOTO CTOKA JIOCTATOYHO OOJBIION JTUTEIbHOCTH (HE MEHee
1000 ner);

pelieHrne ypaBHEHHUs OamaHca cOpachlBaeMbIX OT CHCTEM 3alllUThI BOJ B HAKOIUTENIE U
pacyer IMoka3aTeleil KayecTBa BOJbl B CTBOPE BOJOINOJIB30BaHMS, T.€. PETYIHPOBAHHE
cOpachIBaeMbIX BOJI [0 MHTEPBaAIaM 3a BECh CMOJICITUPOBAHHBIN PSJI;

CTaTHCTUYECKYIO O0pPabOTKY PE3ybTaTOB PEryInpoBaHus copoca.

MonenupoBanue psiia peyHOro CTOKa B BHUJE CPEIHE-MHTEPBAIbHBIX PACXOJIOB BOIbI
CIIETyeT OCYIIECTBISTh METOJAMHU, pPa3paOOTAaHHBIMH B TEOPHH PETYITUPOBAHUS PEUYHOTO
CTOKa.



Pacuer Gananca cOpachiBaeMbIX OT CHCTEM 3aIUTHI BOJ M MOKA3aTelieil KauecTBa BOJbI B
CTBOpE BOJIOTIOJIL30BaHHMSI CIICYET BBITONIHSITH IIOMHTEPBAIBHO 110 (HOpMYyJIaM:
a1t 00beMa cOpackIBaGMbIX OT CUCTEM 3alIUTHI BOA Yj 3a |- HHTepBa

Vs,st,j npnu Vs,st,j < Qst,j

Yj = Qst,j " Qst,j <Vs,st,j SQst,j +Va
Vs,st,j _Va " Vs,st,j > Qst,j +Va’ (41)

rac Vs,st - paciojiaracMabIC 3ar1aCbl CGpaCLIBaeMBIX OT CHCTEM 3alIUThI BOA, M3;
Va - IMOJIE3HAasA BMECTUMOCTDH HAKOIIUTEIA-PErYyJIATOpA, M3;
JJIA HAITOJIHCHHU S HAKOIIUTCIIA Zj+1 Ha KOHEIL j-I‘O HHTCpBAJIa
0 1pr Vs,st,j SQst,j
Zj+l = Vs,st,j _Qst,j " Qst,j < Qs,st,j < Qst,j +Va
Va " Vs,st,j > Qst,j +Va; (42)

JUISl KOHIICHTPAIIMM BEIIECTBA B PEUYHOM BOJE B CTBOPE BOIOIOJIL30BAHUS C YYETOM
cOpacbeIBaeMOii BOIBI OT CHCTEM 3aIlUTHI K;j 3a j-if ”HTEepBa

o ijs,j + ﬁ{rerjkr
J .
Yi+v.Q (43)

Pacrionaraemble 3anachl BoJ Vsstj, COPAChIBAEMBIX OT CHCTEM 3alUTHI, ONPEIEIAIOTCS MO
dbopmyie
Vsstj = Zj + Qsj - Vigj - Viej - Vab, (44)

rje Zj - HallOJIHeHHEe HAaKOIUTEA-PEryIIITOpa Ha KOHEII J-T0 MHTEepBaa,

Vi - 00BEM MOTEph BOJIBI M3 HAKOIUTENIS HA HCIIAPEHHE, M .

Cratuctuueckyto 0o0pabOTKy pe3yibTaToB CIEAyeT MPOBOAMTH IOCIE pPEryIupOBaHUs
cOpoca Boa oT cucteM 3amuThl. [locneansist ctpoka B ypaBHeHusxX (41) u (42) cooTBeTCTBYET
NPEBBILIEHUIO KOHIIEHTpalMu npuMecu B peuHoil Bonxe Haxa IIJIK, T.e. cmyuato mepebost B
COOJIIOJIEHH HOPM KauecTBa BOJIBI.

OGecreueHHOCTh COOIIOICHUST HOPM KadecTBa BOAbI (10 uucity OecrepeOoiHbIX JeT) Py
clleflyeT onpeAesaTh 1o Gpopmyie

P = N=Niyg,
N (45)
rae N - UMTensHOCTh CMOICTTMPOBAHHOTO Psijia PEYHOTO CTOKA, JIET;
N1 - 9ncIIO JIeT ¢ HapyIIeHneM HOPM KadyecTBa BOJBI (HE3aBHCUMO OT YHCIIa MepeOOHBIX
WHTEPBAJIOB BHYTPH TOJIA).

Pacuer oGecrnieyeHHOCTH HEOOXOAMMO BBIOJHATH MPH HECKOJIBKUX 3HAUCHHSIX MOJIE3HOMN
BMeCTUMOCTH.  OKOHYATeIbHO  WCKOMasi  TIOJIe3HAass ~ BMECTUMOCTh  OIPEIeINseTCs
MHTEPIOJISIKEH 1o paccuuTaHHON 3aBucUMocTH Va(Pp) mpu Py = 95 %.

Mpumep 31. Onpedenumsv MONE3HYIO BMECTUMOCTh HAKOMUTEISA-PETYIATOPA TOTUIHOTO
pEryaMpoBaHUs TPU CIEAYIOIINX HMCXOAHBIX JAaHHBIX. TOJOBOH 00BEM cOpachIBa€MbIX OT
CHCTEM 3alUTHl BOX COCTABNSET 6 MIH. M° C pPABHOMEPHBIM BHYTPHTOIOBBIM
pacripenenenueM. KoHIIEHTpalusi pacyeTHOro BELIeCTBA B COPACHIBAEMBIX OT CUCTEM 3alllUThI
Bojax pasHa 43 r/n, ITJIK storo Bemectsa - 0,35 r/i1. OTBeneHe cOpachIBAEMbIX OT CHCTEM
3alUTHl BOJ OCYLIECTBISETCS HENPEPBIBHO, KPYIIIOTOIUYHO. 3a00p cOpachiBaeMbIX BOJ HE
npexycmatpuBaercs. CpemHss B pacdeTHOM roay (OHOBas KOHIICHTPALUS BEIIECTBA
cocraisier 0,07 r/m, a B Mecslle HaUMEHBIICH BOJHOCTH pacueTHoro roma - 0,18 r/m.



CpenerozoBoii pacxon Bombl 95 %-HoW obecredeHHOCTH coctaBuser 50,5 wm/c,
pacnpejienieHie BOMHOCTH U MOTEPh U3 HAKOMHUTEISI IO MeCsIlaM MPUBEICHBI B Ta0. 42,
HakomuTes IpoeKTHpyeM IIPH3MATHIeCKoil (GOPMBI C IUIOIA b0 3epKana 1 MiIH. M.
Kosdunment cmemieHnss MPUHAMAEM pPAaBHBIM CIHHUIE HCXOIS U3 3HAYUTEIHHOTO
yIoaJieHus CTBOPOB cOpoca BOJ OT CHUCTEM 3allUThl W BOJOINOJIb30BAHUS, & TaKKe
UHTEHCU(HUKAIIMHU TIPOIecca MEPEMEIIUBAHUS C TOMOIIBIO PACCEHBAIOIIETO BBIMYCKA.
I'omoBoe xonuuecTBo BemecTBa Gy B BOAax, cOPachIBAGMBIX OT CHCTEM 3aIl[UThI, COCTABUT:

Gy = 6,0-10%-43 = 258-10° xr/rox.

Mecsiyroe konmdecTBO BemectBa Gy B BoJaxX, cOpachkIBAaEMBIX OT CHCTEM 3alllUThI,
COCTaBHT:

Gp = 0,5-10%43 = 21,5-10° kr/mec.

Bennuuna ¢cBOOOHON acCCUMUIMPYIOIIEH CIIOCOOHOCTH PEKH 3a pacueTHbIi rox 95 %-Hoit
obecnieueHHOCTH Ayy TIO hopMmyrte (22) COCTaBHT:

Aay = (0,35 - 0,07)50,5-31,56-10° = 446-10° kr/rox.
Tabnuua 42

Boanocts u notepu u3 Mecsupl

HAaKOIIHTEIS \ VI | VI | Vv IX X Xl Xl | I I [\

Hauampuwiii - o6wem, | 5010197 0,360 | 0,563 | 0,800 | 1,190 | 1,592 | 1,967 | 2,333 | 2,584 | 2,387 | 1,440

MJIH. M3

donosas
KOHIICHTPAIUS 0,115|0,109 (0,126 | 0,137 | 0,178 0,160 | 0,144 | 0,140 {0,115 (0,075 | 0,056 | 0,027
BEILECTBa, I/1

Pacxon Bogel B peke,

A 188 | 21,2 | 157 | 133 | 79 | 97 | 12,1 | 12,7 | 188 | 44,2 | 80,0 |352,0

Heo0Oxoaumas
KpPaTHOCTh
pazbaBieHus
cOpachIBaeMbIX BOJI

182 | 177 | 190 | 200 | 248 | 224 | 207 | 203 | 181 | 155 | 145 | 132

PacquHvLIe NOTEPH: 97 26 75 83 27 A7 | 28 | 35 | -30 | -47 | -42 3
CJIOH, MM

o6wem, mutn. M° 0,027 [ 0,026 [ 0,075 | 0,083 | 0,027 [-0,017]-0,028]-0,035/-0,030/-0,047[-0,042| 0,003

Pacxon
copaceiBaembix Boa ot| 0,104 | 0,120 | 0,083 | 0,067 | 0,032 | 0,043 | 0,059 | 0,063 | 0,104 | 0,287 | 0,556 | 2,687
CHCTEM 3allHTHI, m/c

O0BeM cOpackIBaeMBIX

BOJ oT cucrem| 0,276 | 0,311 | 0,222 | 0,180 | 0,083|0,115| 0,153 | 0,169 | 0,279 | 0,744 | 1,489 | 6,965

3
3aIUTHI, MIH. M

ﬁﬁie‘;‘i"m 00BeM,| 197 0,360 | 0,563 | 0,800 | 1,190 | 1,592 | 1,967 | 2,333 | 2,584 | 2,387 | 1,440 | 0,000

Benmnuuna cBOOOTHON acCHMIUTMPYIOMIEH CHOCOOHOCTH PEKH B MECSI] HaMMEHBIIECH
BOJTHOCTH 3TOTO Tojia Ay m 1o popmyiie (22) COCTaBHUT:

Aam = (0,35 - 0,18)7,87-2,63-10° = 3,52-10° kr/mec.

U3 ycnoBust Agm = 3,52-106 kr/mMec < Gy, = 21,5-106 Kr/Mec CliefyeT, 4TO HEe0OXOAUMO
perynupoBaHue cOpacbIBaEMbIX OT CHCTEM 3alllUTHI BOJ, a U3 YCIOBHA Ay = 446 108 kr/rox >
Gy = 258-10° KI/TO/I JOCTATOYHOCTh TOJAMYHOTO PEryJIMPOBAHUS.

Pacdyer HakomwmTens HauMHAeM C Mas, TaK Kak 3a (eBpaib - amnpeinb OH IOJHOCTHIO
cpabaThIBaeTCA.

Jlist onipe/ieNieHrsT HAallOJTHEHUST HAKOTTUTE IS Ha KOHEI[ Masl OIpe/iesIsieM:

no ¢opmyie (21) KpaTHOCTh pa30aBieHHs COPACHIBAEMBIX OT CUCTEM 3aIlIMUThI BOA Ny




. 43-0,115
" 035-0,115

>

10 (hopmyiie (25) cOpOCHBIH pacxo/] BOJABI OT CHCTEM 3aruThl Qs

_1-188
o182 -1

Hanonuenune nakomutens mo dopmyne (33) Ha xomen Mast cocrasur 0,197 wmm. M,
[TpuiHMMast 3TO HAIMOJHEHHE 3a HAYaJbHOE IS MIOHS, PacueT BBINOJHSAEM ]IS MIOHS M TaK
JIISL BCEX MECSILIEB [0 KOHIIA IoJIa.

Pe3ynbTarhl onpeeneH s Mojae3Hol BMECTUMOCTH HAKOITUTEIIS CBEJCHBI B Ta0J. 42.

OKOHYATENHLHO II0JIE3HASI BMECTHMMOCTh HAKOIUTENS cocraBister 2,584 wmiH. M® Kak
HauOO0JIbIIIee HATIOJHCHHE, TPUXOISIIESECS Ha SHBAPD.

Mpumep 32. Onpederums  TONE3HYIHO  BMECTUMOCTh  HAKOMHUTEIS-PErysiTopa
MHOTOJICTHETO PETYJIUPOBAHUS MIPH CICTYIONINX UCXOMHBIX TAHHBIX.

['onoBoii 00beM cOpachiBaeMbIX OT CHUCTEM 3amuThl Boj coctaBiser 0,9 MiH. M C
PaBHOMEPHBIM BHYTPHUTOJOBBIM pacrpesieiicHrueM. KOHIIGHTpalusi pacyeTHOro BEIECTBA B
cOpacbiBaembix Boaax paBHa 50 r/m, TIJIK storo BemectBa - 0,35 r/m. OtBenenue BOJ
HAMEUCHO OCYIIECTBIISTh HENPEPhIBHO, Kpyrioroauyno. Hopma peunoro croka - 9,15 Mc
(289 mun. M/rox), Ko3(hULEEHT BapHaLuu ToX0BOro croka 0,574, CpeHEroI0BoH Pacxox
roga 95 %-Hoil obGecrieyeHHOCTH - 2,55 M3/C, JUIUTENBHOCTh MEPHOJia HU3KOTO CTOKA B TOAY -
0,75, nonst MEXKEHHOTO CTOKa B TofoBoM cToke - 0,40, cpemHsisi BOMHOCTh MEKEHU M BECHBI
paBHa cootBercTBeHHO 4,90 m 21,9 Mlc ¢ koHnenrpanueii Bemecrsa 0,184 u 0,096 r/x;
(dboHOBasI KOHIICHTPAIIKS BEIIECTBA ISl CPETHETO0 U MaJIOBOAHOTO Toja paBHa 0,165 r/i.

OmpezenseM rooBoe KOIWYECTBO pacueTHOro BemectBa Gy B cOpacklBaeMbIX BOJAx, a
TaKK€ BEJIUYMHY CBOOOJHOW AaCCHUMUJIMPYIOIIEW CIOCOOHOCTM pPEKH B CpPeIHUH U
MaJIOBOJIHBIN rofbl Ay, M Agy:

Q =0,103 M’/c.

Gy =0,9-50-10° = 45-10° kr/rox;
Aa, = (0,35 - 0,165)9,15:31,56-10° = 53,4-10° kr/rox;
Aay = (0,35 - 0,165)2,55:31,56:10° = 14,9-10° xr/rox.

PerynupoBanue copoca ¢ cobmogenueM I1JIK B peuHoif Boje OCyIIeCTBUTh MOXKHO, Tak
kak As, > Gy,. HepaBenctBo Ay < Gy ykasblBaeT Ha HEOOXOIUMOCTb MHOT'OJETHETO
perynaupoBaHus copoca.

Onpenensiem mo dopmyie (21) kpaTHOCTh pa3daBiaCHHUS CTOYHBIX BOJ Np1, Nr2 g0 TTJIK B
MEXEHb U BECHY

noo 00184
0,35 — 0,184
500096 _ oo

" 035009
Onpenensiem mo popmyiie (36) Ce30HHYIO COCTABIISIONIYIO MOJE3HOW BMECTUMOCTH Vap
Van = [(1 - 0,4)0,75 - (1 - 0,75)0,4%197/301]0,9:10° = 0,346-10° m®.
OrnpenensieM KpaTHOCTh pa30aBiieHHs1 COpachIBA€MbIX OT CUCTEM 3amuThl Boa Ny 1o TTJK

n, = 0-0165 _ 269.
0,35 - 0,165
[TorpeOHOCTH B BOme Vs NpU HAWIEHHOW KPaTHOCTH pa30aBieHUs COpachIBAEMBIX BOJI
COCTaBUT,;



Vgt = 269-:0,9 = 242 M. M.
Onpenensiem mo popmyiie (38) k03D HUIUEHT PEryITUPOBAHUSI PEYHOTO CTOKA O
o, = 242:289 = 0,837.

Omnpenensem no 3aBucuMocty Ha ueptT. 129 npu o, = 0,837 u Cy = 0,574 xoaddunuent Bhol
MHOTOJIETHEH COCTABJISIFOIICH BMECTUMOCTH BOJAOXPAHMIIHINA

Bhot = 1,8.

Onpenensiem 1o ¢opmyne (39) MHOTONETHIOW  COCTABJISIONIYI0  BMECTHMOCTH
BOJOXpaHKIHIIA Vio| r

Vhotr = 1,8:289 = 520 murm. .

Omnpenensem 1o hopmyie (40) MHOTONETHIOI COCTABIISIONIYI0 BMECTUMOCTH HAKOIUTENIS
Vhol

Vio = 520:269 = 1,933 M. M°.
[Tone3Has BMECTUMOCTh HaKonmuTesI-perynsaropa Va o popmyie (34) cocTaBut:
V, = 0,346-10° + 1,933-10° = 2,279-10° M°.

Ipumep 33. OnpeneauTh MOIE3HYI0 BMECTUMOCTD HAKOITUTEISI METOJIOM CTaTHCTUYECKIX
ucnbitanuii (MeTogom MonTe-Kapiio) npu ciaeayonmx nCXOIHbIX JaHHbIX.

Koaddunuent Bapuanuu ucxogHoro (HaOJIOIEHHOIO) psijaa rogoBoro croka pasen 0,3,
HOpMa rojoBoro croka - 206 MiH. M3, roJIoBOi 00beM COPAChIBAEMBIX OT CHUCTEMbI 3aIlMThI
Box - 0,6 murH. M3, ITJK pacuernoro BemiectBa - 0,35 r/i1, KOHIIEHTpAIHSI STOTO BEIIECTBA B
cOpachIBaeMbIX OT CHCTEM 3aIlIUThl BoAax - 60 r/i1, IIUTENbHOCTh HCKYCCTBEHHOT'O CTOKOBOTO
psina npunsta pasHor 1000 rogam.

CMozienupoBaHHBIA CTOKOBBIN psiJl XapakTepusyercs: kodgduurenToM Bapuanuu - 0,296 u
HOPMOI1 roj1oBOTO cToKa - 206,6 MITH. M.

PerynupoBanue cOpachiBaeMbIX OT CHUCTEM 3alllUThI BOJ BBITIOJHEHO MO MecslaMm Mpu
NIECTH 3HAYCHUSX MMOJIC3HOW BMECTUMOCTH HAKOIUTEISA-PETYISITOPA, B PE3YJIBTATE IMOTYICHO
[IeCTh BETMYUH 00€CIIEYeHHOCTH HOPM KadyecTBa BOJIbI:

V,, MIH. M° 0,24 0,27 0,30 0,33 0,36 0,39

Py, % 79,9 81,5 91,4 95,5 96,1 97,1

Nurepnonsauueil Haxoaum, uto npu Pp = 95 % uckoMslil nosne3Hblit 00beM HAKONUTEN -
perymstopa pasex 0,326 MiH. M.

HalconuTe.nn-ncnapnTe.}m

13.18. HakonuTenu-ucmapuTeld CIEeAyeT COOpYX aTh B 30HaX C YKAPKUM 3aCyNUIHBBIM
KJINMATOM, TJI€ UCTIapeHre C BOAHOU MOBEPXHOCTH 3HAYUTEIILHO MIPEBBIIIAET OCAIKH.

B HakomuTensIX-ucnapuTeNsX JOKATU3YIOTCS COJIEHBbIE BOJBI, cOpachIBaeMbIe OT CHUCTEM
3aIUATHI, TPEICTABIAIONINE COOOM PACTBOPHI JITKOPACTBOPUMBIX COJICH, HE COJIEpKalne
MOBEPXHOCTHO-aKTHBHBIX BEIIECTB, Macel, He(PTEempoayKTOB W APYTrUX MpPUMECEH B BHIE
MJIaBAOIIUX HA TTOBEPXHOCTH TUICHOK.

13.19. Pacuer HakomuTeseH-UCapuTeNneil 3aKII04aeTCs B YCTAaHOBIECHUU JUISI 33JaHHOTO
Mepro/ia SKCILUTyaTaIlMH TIJIOMIAIN 3epKajia M BEICOTHI OTPAXKIAFOIINX 1aMO ISl ICKYCCTBEHHO
CO3/7aBacMON EMKOCTH TyTeM OOBallOBaHUS, BBICOTHI IIOTHHBI JJIsi €MKOCTH 3aJaHHON
KoHpurypanuu (eperopokeHHble MIOTHHAMK OAJKM M OBpard, €CTeCTBECHHBIC OECCTOYHBIC
TIOHMKEHUS ).

13.20. Ilpu pacuere HaKONUTEIS-UCHAPUTENST PEaTbHBII MHOTOKOMIIOHEHTHBI pPacTBOP
cOpaceIBacMbIX OT CHUCTEM 3aIlUTHI BOJ CIEAYEeT 3aMEHSITh MOJEIBHOU COJIEBOW CHCTEMOH,
COCTOSIIEH W3 pacTBOpa OJHON COJIM WJIM JABYX cojieid ¢ oOmuM noHOoM. OcCTajbHBIE COJIU
CIIeTyeT CYMMHUPOBATh C IPEOOIATAIOIIMMHU COJIIMH C YI€TOM CXOJICTBA (DU3UKO-XUMUIECKUX




CBOMCTB (pacTBOPMMOCTH, aKTUBHOCTH BOJIbI B PACTBOPE, ILIOTHOCTH PacTBOpa U JIp.).

JI1 Oy4eHHOW COJIEBON CHCTEMBI JOJKHBI ObITh YCTAHOBJICHBI CIEAYIOIINE JaHHBIE:

KOHIICHTPALUS KQKIOU COJIM B BOJIAaX, COPACHIBAEMBIX OT CUCTEM 3aIIUTHI;

Macca YACTOW BOJIbI M KaXKJOW M3 PACTBOPEHHBIX COJIEH, MOCTYNAIOIUX B HAKOIUTEIb 3a
UHTEPBAL;

MOp(hOMETpHUYECKHE XapaKTePUCTUKH Yallld HAKOIIUTEJIS,

YIPYTOCTh BOJSHBIX MApOB B Bo3ayxe Ha BeicoTe 200 cM Haj BOAHOM MOBEPXHOCTHIO;

MaKCHUMaJIbHasl YIPYTOCTh BOJSHBIX IAPOB, BBHIUMCIIEHHAs IO TEMIEpaType MOBEPXHOCTH
IPECHO BOJIBI (TeMIIepaTypa pacCUMTHIBACTCS WIM IPUHUMACTCS 110 BOJOEMY-aHAJIOTY);

KOJINYECTBO OCAJKOB HA 3€PKaJIO HAKOIUTEIS;

00BbeM UCTIAPEHHS ITPECHON BOJIBI C TIOBEPXHOCTH HAKOIUTEIS;

JarpaMma B3aMHOM pacTBOPUMOCTH COJIEH;

3aBHCUMOCTH TNIOTHOCTH PAacTBOPA KaXI0i COJIM OT KOHLIEHTPAIMH COJIH;

3aBUCUMOCTb AKTHBHOCTH BOJbl B OMHAapHOM DPACTBOpPE KaKIOW COJM OT KOHLIEHTpPALUH
COJIH;

KOHIIGHTPALUs COJIA B IBTOHHKE;

IUIOTHOCTB KaXK/I0H COJIM B CYXOM COCTOSIHHH.

['mapomereopoaoruuecKkue XapakTepUCTUKH ClIeIyeT IPUHUMATh CPEJHEMHOTOJIETHUMH.

13.21. Pacuer HakomWTeNEU-UCIIAPUTENCH CIEAYEeT BBIIOIHATh IOWHTEPBAIBHBIM
peLIeHUEM BOJIHO-COJIe-0alaHCOBBIX YPAaBHEHUH, B pe3y/ibTaTe KOTOPOro IMOMHTEPBAIBHO,
HApaCTAIONIMM HTOTOM OIPENENIETCS OCTATOK COPAachIBAEMBIX OT CHCTEM 3allUTHl BOJA B
HaKoIuTelNe. YKa3aHHbIe ypaBHEHUS PELIAoTCs B TAKOW MOCIIE0BATEIbLHOCTH.

JIOIyCTHM, 4YTO HEM3BECTHBIC 3apaHee KOHEUHbIC KOHILEHTpaimu mepBoil comu Kie u
Bropoii comn kpe, %, mmomans 3epkana Ap,e(l) M?, PaBHBI COOTBETCTBYIOUIMM HAYaIbHBIM
KOHIIEHTpanusiM 1epBoii comu Kip u BTOpoit comu Kpp, %, mmomamm 3epkama App, M, a
nanonsenne Hakormrens Voo = 0.

[lpr mocTaToOYHO KOPOTKOM pAcueTHOM HHTEpBAje NOIMYyCKAeTCs MPUHUMATh M3MEHEHUE
KOHIIGHTpaluil cosieil W IUolmaauM 3epkaja B HUHTepBaje JuHeiHbIM. Torma cpenHue
KOHIIEHTpauH TepBoit conu Ki n Bropoit comu Ky, %, u cpenHss miomans 3epkana Apm, M2,
OTIpesieNAoTCs o (GopMyIam:

k, = 0,5(ky, +k);
k, = 0,5(K,, +k{);

Ay =05(A,, +AD). (46)

3areM CJICAYCT OIPEACIINTL AKTHUBHOCTH BOJbI, T.C. KOB(I)(i)I/H_[I/IeHT, HOKa3BIBaI-OIJ_II/II\/'I
OTHOCUTCIIBHOC CHWIKCHUC YIPYTIOCTH BOJAAHBIX ITApOB HAaA pPaCTBOPOM II0 CPaBHCHUIO C
YOpPYTroCTbO UX Hal YHUCTOMN BOI[Oﬁ. Ecmn pacuCTHad MOACIIbHAasA CUCTEMa MNPCACTABJIACT
co00i1 pacTBOp OJHON COJM, TO aKTUBHOCTH BOJbI CIEAYET ONpEeAeNsiTh UHTEPHOJSAIHUe 1o
3aBUCUMOCTU dg = f(kl) I[JBI TPECXKOMIIOHCHTHBIX CHUCTEM AKTUBHOCTb BOJbI CJICAYCT
OIIPEICTISTh rpapHUeCKUM CIIOCOOOM € UCIONIb30BaHUEM ceMeiicTBa u3onbeT (uept. 131), rae
HCKOMast aKTHUBHOCTb COOTBETCTBYCT TOYKC C KOOpAHWHATAMH k1 n kz, niIn 4YUCICHHBIM
Crocooom.
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Yepr. 131. M30nbeThl B TPEXKOMIIOHEHTHOI COJ1€BOM cucTEMe

IIpu yuciIeHHOM CrOCOOe CHavajga MPUHHUMAETCS NPUOIMIKCHHOE 3HAUYCHHE aKTHBHOCTH
a'a, COOTBETCTBYIOIICH CyMMapHOW KOHIIEHTpaluu cosieil K; 1 Ky B IpernonoKeH|u, 4To 3TO
OWHApHBIA pAcTBOp KOMIIOHEHTa C OoJbllici KOHIEHTpamueir B pactBope. Ilo
npuOJIMKEHHOMY 3HAueHHIO @'y MO TabnuiaMm 3aBucUMOCTH @4 = f(ki) m aa = f(ky) mns
OMHApPHBIX PACTBOPOB COJiCH HaxomsTcs KoHieHTpauuu K'iog u K'pp a 3aremM BbIYHCIACTCS
cymma

A

kl,O kz,o (47)
1 3HaueHus Ky o 1 Ko o:

k1,0 = K'1,0A", Koo = K'2,0A". (48)

3arem 1o TabauiaM 3aBUCUMOCTH 8, = f(K1) u a; = f(K,) s OuHApPHBIX PacTBOPOB COJICH
JUT 3HAYCHUN KOHIECHTpauii Kio ¥ Kpo HAXOMATCS 3HAYEHUS Qa1 M a2. OKOHUYATETBHO
HCKOMasi aKTHBHOCTh BOIbI OIIPECIIAETCS 1Mo (hopmyiie
k k
B
k
1,0 2,0 (49)

[Tepexonubiii k0d(hPUIMEHT OT UCHApEHUs YHCTOM BOJBI K HCIAPEHHUIO pacTBopa Ie
BBIYHCIISIETCS IO (hopmyIie

a, =a,

— aaq)max - cI)200
2

e
CDmax - CI)200 (50)
rae @max - MaKCHUMallbHas YIPYrOCThb BOASHBIX IAPOB, COOTBETCTBYIOLIAS TEMIIEPATYpE
MMOBEPXHOCTHU MPECHOU BObI, Kl1a;
Dy0p - yOpyrocTb BOASHBIX MapoB B Bozayxe Ha BbeicoTe 200 cM Haja ucmapsromien
MOBEPXHOCTHIO, Kl]a.

OObeMbl ucnapusiieicss Boabl Vie U ocaakoB Vo, M°, BBINANAIOLMX HA MOBEPXHOCTh
HAKOMUTEJsl, ONPEAETSIOTCS 0 (hopMynam:



Vi.=rA .h

p,m''e
Vp = Ap’mhp, (51)
rie he - BbICOTA CII0S1 KCTIAPCHUS TIPECHOM BOJIBI, M;
hp - BeMuMHA €105 0CaAKOB, BHIAJAIOIINX HA HOBEPXHOCTh HAKOIUTENS, M.
3 .
O6beM noteps Ha QUIIbTpaLMIo U3 Hakonutens Vi, M°, onpeaensercs no Ggopmysiam:
npu GUIBTPALMOHHBIX MOTEPSX B BUIE CIIOS

Vis = Apmhis, (52)

rae hy s - BenuuuHa cios, M;
npyd  GUIBTPAIMOHHBIX IMOTEPSAX B IPOLEHTaX OT HMMEIOMIErocs OO0beMa JKUIAKOCTH B
HAKOIIUTEIIE

Vi = 0,005P¢(Vy + Vo), (53)

rae Ps - punpTpanroHHble NOTEPH B MPOLIEHTAX.
O06beM uncToit BoIbl Ve, M3, u Macca Kaxaou comu Gie, Gy, KT, B HAKOMHUTENE K KOHILY
WHTEpBaJIa ONPEACIIIOTCS 10 popmynam:

Ve = Vuwp + Vs + Vp + Vi, - Vie - Vig; (54)
G, =G, +G, -0,01 klv,yf

G, =G,, +G, - 0,01kyV, ¢, (55)
rae Vi, - 00beM BOJIBI B HAKOMIUTENE-UCTIApUTENe B Hayalle MHTepBaa, M

Vs - 00beM YUCTOM BOJIbI, MOCTYUBIIEH B HAKOTTUTEIb CO COPOCHBIMU BOJIAMU OT CUCTEM
3AIIUTEL, M,

Vw,| - 00beM IIPUTOKA B HAKOMUTEIH C MECTHOT'O BOJIOCOOpA 32 pacCMaTpUBAEMBIN TIEPHO/I,
M

Gip - Macca mepBOil CONIM B HAKONMUTENC-UCTIAPUTENIC B Havalie pPaccMaTpUBAEMOTO
Nepuoa, Kr;

Gy - Macca BTOpPOWM CONMM B HAKOMWTENE-WCIAPUTENIE B HAadYaje pPaccMaTpUBAEMOTO
nepuo/a, Kr;

G1e - Macca TIepBOi COJIM B HAKOMUTEIIC-UCTIAPUTENE B KOHIIE PACCMAaTPUBAEMOTO TIEPHO/IA,
KT,

Gge - Macca BTOPOH COJTU B HAKOIUTEIE-UCIIAPUTEIIe B KOHIIE PacCCMAaTPHUBAEMOTO IEPHO/Ia,
KT,

G1 - Macca repBoi COJIM TTOCTYIHUBIICH B HAKOMTUTEIb-UCIIAPUTENh 3a TICPUOI, KT

G, - Macca BTOPO# COJM TMOCTYIUBIIEH B HAKOTIMTEIIb-MCIIAPUTEITH 32 MIEPHOJI, KT.

B ciydae pacxomoBanusi o0bemMa YHCTON BOJBI MTOJHOCTHIO HA UCTApEHUE U (DUIIBTPAIIUIO
(Vwe < 0) comu maxomsatcsi B cyxoM BHIE (C HEKOTOPBIM JOMYyIICHHEM - B HACBITHOM
COCTOSIHMH), 00BEM, 3aHUMaeMbIl Kaxaouh coibio Vi, Vi, M, clelyeT ONpeAeNaTh Mo
dbopmynam:

Vlc - %;
P
Voo = %a
P2t (56)

TJ€ Pif U P2f - INIOTHOCTH IEPBOM U BTOPOM COJIM B HACBIITHOM COCTOSIHUH, KT/,
2
Hamnonnenue HakomuTest Vz( ) paBHO:

V@ = Vi + V. (57)



Konnenrpanuto kaxxaou conu, %, caenyeT onpeneisTh mo GopMynam:

(@ _ 100G,
. Gle + GZe ’
K® _ 100G,,
2e T .
Gle + GZe (58)

O06bem BOABI Vg, MS, pacxoayeMblil Ha UCIIAPEHUE, COCTABHT;
Vie=Vwp+ Vs + Vp + Vw1 - Vig (59)

®opmyiet (57) u (58) naroT BTOpOE NMPHOIMIKEHHE KOHEYHOTO HATIOJTHEHUS! HAKOTIUTEIS U
KOHIIEHTPAIIUH COJICH TPH IOJIHOM YChIXalOT pacTBOpa.

B ciyuae pacxonmoBaHus oObeMa UYUCTOH BOABI Ha HCHApeHUE W (QHIBTPALUIO HE
noHOCTIO (Vi > 0) KOHIIEHTPAILIUIO COJICH BO BTOPOM HPHUOJMIKCHUHU CIIEAYET ONpPEAesTh
1o hopmyram:

(@ = 105
Gt
=,
Gy (60)
riae G - o01mas Macca BOJIbI M COJICH B HAKOTHTEIE, KT, onpeaeissemMas o gpopmyse
Gt = Gie + Goe + Vie. (61)

Konmenrparust  coneit, ompenensiemas o ¢opmyiaam (60), mpexacrasiser coboit
KOOPJMHATHI TOYKU COCTOSIHHSI CHCTEMBI Ha JHarpaMMe COBMECTHOU PacTBOPHUMOCTH.

[TocTpoeHne quarpaMMbl pACTBOPUMOCTH CJICTYET BBIOIHITH TAKUM 00pa30M, YTOOBI Ty4
OP wucnapenuss naHHOro pacTBopa Haxomwics Bbime yyda OL, coeauHSIONIero Hayalio
KOOPJMHAT C 3BTOHHYECKOW TOukod (uepr. 132), 9TO JOCTHraeTcss COOTBETCTBYIOIIMM
BBIOOPOM Ocell KOOpIWHAT A TOW Wiu Apyroil comu. IIpu TakoM MOCTPOEHUU JUarpammbl
COCTOSTHUE HACHIIICHUS BCeraa OyIeT HacTylaTh CHadaja 1o BTOPOH COJH, PacIoIOKEHHOU
M0 OCH OpJUHAT U, CIEJ0BaTENbHO, €CITH PACTBOP HACHIIIEH MEPBON CONBIO, TO OH HACHIIIECH
Tak)Ke ¥ BTOPOH, T.€. TOUYKA COCTaBa CUCTEMBI HAXOJUTCS B SBTOHHUKE.

OmnpenensieM pacTBOPUMOCTh Kps MO JaHHBIM O COBMECTHOM pPacTBOPUMOCTH JBYX
paccMaTpuBaeMbIX COJIEH IPU KOHLEHTpAalMy IEPBOM COJHM, paBHOU kie®. Bo3MOXHBI TpU
COCTOSTHUSI CHCTEMBI K KOHITY HHTepBaa:

kle(z) > Kieyt - pacTBOp HACHIIIEH 00CUMU CONSIMHU (IBTOHHUYCSCKHI);

kle(z) < Kieut 11 Koe 2) > Kos - pacTBOp HACBIIIEH TOJBKO 110 BTOPO# COJH;

kle(z) < Kieut 1 kZe(z) < Kps - pacTBOp HEHACHIIIEH HU 110 OHOM U3 COJICH.

3nech Kieyt - KOHIIEHTpAIHS TIEPBOW COJIM B BBTOHUYECKOM TOUKE.

[TopsiIOK YCTAaHOBJICHUS KOHEYHOTO HAIOJIHEHUS HAKOIHTENS JUIS KaKIOTO COCTOSHUS
CUCTEMBI CIICIYOLIUN!

a) IPH HACBHIIIIEHUH PaCTBOPa OOCHMH COJISIMH:

OTIpeNeNsIeTcsl Macca KaJIoW coiu B ocanake (kpucramiax) u mMacca pactBopa Cs, KT, 1O
dbopmymnam:

Gle = 0’01( kl(eZ) - kleut)Gt;
GZe = 0901( kéi) - kZeut)Gt;

Gs = Gt - Gle - GZe; (62)

3 . .
OTIpeeNsIeTCs TUIOTHOCTh PacTBOpa ps, KI/M”, ABYX COJIel MO IIIOTHOCTH PacTBOpa Kax 1o
coyin 1o hopmyIe



4 et

Yepr. 132. Cxembl (pa30BbIX COCTOSIHHI TPEXKOMIIOHEHTHOM COJIEBOH CHCTEMBI

@ - HaCBIIIIEHNE PACTBOPA ABYMS COJISIMH; O - HACBHIIIIEHUE PAacTBOPA BTOPOH COJBIO; 6 - IPU OTCYTCTBHA
HACBIIICHUSI PACTBOPA COJISIMH

_ (kleut + k2eut)
ps - k k s

leut + 2eut

P1 3 (63)

rie Koeyt - KOHIIEHTpALUs BTOPOM COJIM B 9BTOHHYECKOM TouKe, %0;
p1 M P2 - COOTBETCTBEHHO TUIOTHOCTH PACTBOPOB COJICH, orpenessiemMasi Py KOHIICHTPAIUN
Kieut + Koeut 11O 3aBUCHMOCTH IUIOTHOCTH PAacTBOpa KayKIOH COJIM OT KOHICHTPAIIHH,
Kr/MS;
OMpeIeIIeTCss BTOPOE MPHUOIMKCHHE pacueTa HAIOJHEHUS HAKOIUTENsA Vo@, B KOHITY
paccMmaTrpuBaeMoro rnepuoja mo gopmyse
plc p2c ps (64)

V2(2) —

TJI€ Pic U P2c - COOTBETCTBEHHO IUIOTHOCTH IEPBOM M BTOPOHM COJM B KPHUCTALTHICCKOM
COCTOSIHUH, KT/M;
Ps - TNIOTHOCTH PacTBOpa 00EUX COJICH MOICITHLHOU CUCTEMBI, Kkr/Me;
0) MpH HACBIIIEHHH PACTBOpPA TOJHKO BTOPOM COJIBIO OMPEICISACTCS Macca BTOPOU COJH
Gy, KT, B KpUCTAIIaX U Macca pactBopa Gs, KT, 1o hopMyiam:

~
G2e = 0’01 (éi) - k23 S;t;

Gs = Gt - GZe; (65)
OIpeAEIIICTCS INIOTHOCTE pacTBOPa Ps, KF/M3, o opmyie
ke + Ky
Ps =@
Pre | Mos
P1 P2 (66)

r/ie IJIOTHOCTh PACTBOPOB KAXIOU CONH P1, P2 IPUHUMAETCS MO KOHIEHTPALIMHI kie® + kos;
2
OTIpEIeTISIETCSI BTOPOE MPUOIIIKEHNE pacuyeTa HAIOTHEHUST HAKOITUTEIsS V2@ ® KOHITY
paccMaTpuBaEMOTro UHTEpBaIa BpeMEHH 1o (opMyIie

@ _ G | G
VI
p 2c p S (67)
B) IIPH OTCYTCTBHMH HACBIILIEHUS PACTBOPA COJISIMHU: YCTAHABIMBAETCS Macca pacTBopa
Gs =Gy

OTIpeNieNsIeTcs INIOTHOCTh PacTBopa Mo hopmyie



@) 4 @
Kie” + Kz

Ps=To
P1 P2 (68)

/i€ TNIOTHOCTh PaCTBOPOB KaXIOU COJH P1, P2 TPUHUMAETCS 11O KOHIIEHTPAIIMHI kle(z) + kZe(Z);
OTIPE/ICNIACTCS BTOPOE MPUOIMKCHHE pacueTa HAMOJTHCHHUSI HAKOMUTENS K KOHILY
paccMaTpuBaeMoOro meproa 1o Gopmysie

G,
P (69)

[Monyyennoe mo omuoit u3 dopmyn (57), (64), (67), (69) Bropoe mpubIMKEHHE
HATIOJTHEHUS HAKOMHUTEJIS MPOBEPSCTCS HA TOYHOCTh pacyeTa:

mpu [V,@ - VU] < €, THe € - IOIycKaeMas TOYHOCTb pacdeTa, ClefyeT IepelTu K
OTIPE/ICIICHUIO HAIOJIHEHUSI HAKOMUTENsl B CIICAYIONIEM IePHOJIe, NMPUHSAB IMPU ITOM 32
HayaJbHbIC 3HAYCHHMS KOHICHTPAIMM COJCH W IUIOMIA[bh 3€pKaja, IMOJyYCHHBIC IPH
MOCIICAHECH UTEPAIMK Ha TIPEBITYIEM HHTEPBaJIC BpEMEHH,

mpu [Vo@ -V, > €p CJIElyeT BBIIOJIHUTH MOCIEAYIOIIYI0 HUTEpaluio, IPeIBapUTEIbHO
ONPEAEIIUB MO BEJINYHHE V2(2) TUIOIIAAb Ap,e(z) ¥ 3aMCHUB 3HAUCHUS BEIUIHH kle(l), kge(l), Vg(l)
u Ap,e(l) 3HAYCHUSIMU kle(z), kZe(Z), V2(2) u Ap,e(z).

Pacuer 3akaHuMBaeTCs TpPH WCUSPIAHMHM 3aJaHHOTO YHCIIA PACUETHBIX IEPHOJIOB,
COOTBETCTBYIOIIIETO JUIUTCILHOCTH TEPUOJIa DKCIUTyaTallid  HAKONUTENs WIH  IpH
JOCTYKEHUH 33IaHHOTO MaKCUMAJIBHO JOMYCTUMOTO HATIOJTHEHHS.

I[Ipumep 34. Onpederums 00beM U IUIOTHOCTh PAaCTBOpa M TIIYOMHY S>KUIKOCTH B
HAKONUTEIIC-UCITIApUTENIe K KOHIYy 25-TIETHEr0 Iepuoja ero JKCIuryatamwd. [liomank
HAKOIIUTEIS-HCIIAPUTENIS cOCTaBisieT 25 kM’ KOIM4ecTBo M COCTaB BOX, cOPAChIBACMBIX OT
CUCTEM 3alllUThl B HAKOMUTEIb-UCTIAPUTENh, TIPUBEICHBI B Ta0J. 43, cpeJlHHEe MHOTOJICTHHE
THAPOMETEOPOIOTMUECKHE TTOKA3aTeNH JIJIsl pallOHa PACTIONOXKEHHS HAKOMUTES - B Ta0I. 44.

V2(2) —

Tab6numa 43
PacuertHbiii epHozL, JIeT O0BeM C6p0§)HBIX BOJI, MJIH. Konrnenrpanus coseit, r/i
’ M°frox NaCl CaCl,,
1 3,26 8,3 -
2 6,05 6,4 6,8
3 8,84 6,4 6,8
4 11,90 6,4 6,8
5-25 14,70 6,4 6,8
Tabnuna 44
T'uapomereoposornyecKue moKa3aTeiIn Honyroane
temioe (IV - IX) | xomomuoe (X - I11)
Temneparypa Bo3ayxa, °C 21,70 4,40
AOCOTIOTHAS BJIAYKHOCTH BO3YXa, /v’ 6,80 6,20
CkopocTh Betpa (MpHBeAEHHAs K BHICOTE 2 M HaJ IMOBEPXHOCTHIO 1,23 1,44
3eMItn), M/¢
TemmepaTypa MOBEPXHOCTH BOIBI ([0 JAHHBIM LIS OJMKAWIIETO 20,30 7,20
MEJIKOBOHOTO 03¢epa), °C
MakcuManbHast yrpyrocts mapa (1o Temreparype Bojsl), klla 2,38 1,02
Hcnapenue U3 npecHOro BOAoeMa, MM 820,00 323,00
Ocankn, MM 75,00 207,00

PacueT BEIMONHSIEM T 000MX TONYTOMUH KaXXIOTO Tof[a CIIOCOOOM IOCIIEI0BATEIBHBIX
npubmmKeHuit (6e3 yuera GpuiabTpanum).

AKTHBHOCTH BOZBI B PacTBOpPE 8z ONPEAEIIEM IO CPEAHUM 32 CE30H KOHILEHTPALMSIM B
HAKOIUTENE OTaeNIbHO it kKaxnoi comu - NaCl u CaCl,.

N3 pacueToB, pe3ynabpTaThl KOTOPBIX CBEACHBI B Tabm. 45, cieayeT, YTO B HAaKOIHTEIE-



ucrapurese K KOHIy 25-JIe€THEro mepruoia ero dKCIIyaTaluy TUIOTHOCTh PacTBOPa COCTABUT
1,13 T/M3, 00BbeM, 3aHMMAEMBbI pacTBOPOM, - 24,3~106 M3, a TIyOMHA )KUJIKOCTA B HAKOTTUTEIIE
- 1M

TaOnuma 45
CpenHsis 3a ce30H u Ocratok unctoii| Hapacraroiiee KoIHMYeCTBO
. criapeHue o

Ceson KOHIIEHTPAITHS COJICH B s BOJBI B coJIell B HAKOIIMTENE, MIIH. T
Ton (momyromme) HakomTene, % HAKOIUTEII, HAKOTIHTEIC K Cymma
NaCl cacl, T, M KOH]I/I_IJ}IIHCBI\S/‘I(B)HEL, NaCl CaCl, coneil

1972 Terublit - - - 0,00 0,014 - 0,014
X 00 JHBIH - - - 0,00 0,028 - 0,028

1973 Terublit 8,45 3,51 4,89 0,00 0,048 0,020 0,068
XonoaHslit 7,38 4,33 6,55 1,63 0,068 0,040 0,108

1974 Terublit 9,80 7,15 7,92 0,00 0,096 0,070 0,166
XO0JI0JHBIN 6,73 5,43 6,35 3,23 0,124 0,100 0,224

1975 Tennbii 8,46 7,31 11,05 0,00 0,162 0,140 0,302
XonoaHelit 7,02 6,32 6,15 4,95 0,200 0,180 0,380

1976 Tennbii 8,37 7,80 14,17 0,00 0,247 0,230 0,477
XonoaHelit 7,54 7,18 5,85 6,66 0,294 0,280 0,574

1977 Tennbii 8,51 8,25 15,88 0,00 0,341 0,330 0,671
XonaoaHslit 8,82 8,64 5,25 7,26 0,388 0,380 0,768

1978 Terublit 9,33 9,23 16,16 0,32 0,435 0,430 0,865
XonaoaHslit 9,34 9,30 4,94 7,89 0,482 0,480 0,962

1979 Terublit 9,40 9,40 16,05 1,25 0,529 0,530 1,059
XonaoaHslit 9,34 9,40 4,85 8,80 0,576 0,580 1,156

1980 Tennbii 9,40 9,52 16,10 1,92 0,623 0,630 1,253
XonoaHeli 9,44 9,58 4,85 9,58 0,670 0,680 1,350

1981 Tennwri 9,45 9,62 16,10 2,70 0,717 0,730 1,447
XoJI0AHbBI} 9,45 9,65 4,82 10,40 0,764 0,780 1,544

1982 Terubii 9,38 9,60 16,00 3,62 0,811 0,830 1,641
XonoaHslit 9,35 9,57 4,85 11,28 0,858 0,880 1,738

1983 Terublii 9,31 9,56 16,00 4,50 0,905 0,930 1,835
XonoaHslit 9,30 9,55 4,87 12,14 0,952 0,980 1,932

1984 Terublii 9,26 9,56 16,00 5,36 0,999 1,030 2,029
XonaoaHslit 9,25 9,56 4,87 13,00 1,046 1,080 2,126

1985 Terublit 9,22 9,54 16,00 6,22 1,093 1,130 2,223
XonaoaHslit 9,21 9,53 4,87 13,90 1,140 1,180 2,320

1986 Tennwri 9,20 9,53 16,00 7,12 1,187 1,230 2,417
X0JI0aHBIH 9,20 9,54 491 14,72 1,234 1,280 2,514

1987 Terubii 9,22 9,60 16,15 7,79 1,281 1,330 2,611
XonoaHslit 9,29 9,65 4,85 15,40 1,328 1,380 2,708

1988 Terubii 9,29 9,65 16,00 8,62 1,375 1,430 2,805
XonaoaHslit 9,25 9,65 4,85 16,28 1,422 1,480 2,902

1989 Terublii 9,26 9,65 16,04 9,46 1,469 1,530 2,999
XonaoaHslit 9,25 9,65 4,85 17,12 1,516 1,580 3,096

1990 Terublii 9,25 9,64 16,04 10,30 1,563 1,630 3,193
XonaoaHslit 9,25 9,65 4,85 17,96 1,610 1,680 3,290

1991 Terubli 9,24 9,65 16,04 11,14 1,657 1,730 3,387
XonoaHslit 9,23 9,65 4,85 18,80 1,704 1,780 3,484

1992 Terublit 9,22 9,65 16,04 11,98 1,751 1,830 3,581
XonoaHslit 9,23 9,65 4,85 19,64 1,798 1,880 3,678

1993 Terublit 9,22 9,65 16,04 12,82 1,845 1,930 3,775
XonoaHslit 9,22 9,65 4,85 20,48 1,892 1,980 3,872

1994 Terublit 9,22 9,65 16,04 13,66 1,939 2,030 3,969
XonaoaHslit 9,21 9,65 4,85 21,32 1,986 2,080 4,066

1995 Terublii 9,20 9,64 16,04 14,50 2,033 2,130 4,163
XonaoaHslit 9,20 9,65 4,85 22,16 2,080 2,180 4,260

1996 Terubli 9,20 9,65 16,04 15,34 2,127 2,230 4,357
XonoaHslit 9,20 9,65 4,85 23,00 2,174 2,280 4,454

YACTbD IV. PACYHET BOAOINOHU3UTEJIbHBIX (IPEHAKHBIX) CUCTEM (x




CHull 2.06.14-85 u CHull 2.02.01-83)
14. TPABUTAIIMOHHOE BOJOINIOHU’>KEHUE

O0mme ykazanus

14.1. JIns pacueta BOAOMOHMKEHUS HEOOXOJUMO CXeMaTU3UPOBATh MPUPOHBIE YCIOBUS U
BOJIOTIOHU3UTENIBHYIO CHCTEMY. TOJIIy TOPHBIX MOPOJ CIEAYeT pa3JeiIuTh Ha YCJIOBHO-
OJTHOPOJIHBIC BOJIOHOCHBIC M BOJIOYIOpPHBIC (MM YCIOBHO-BOIOYIIOPHbIE) CI0M. BOTOHOCHBIIM
CJION MOXKET OBbITh MPHUHAT HEOIPAHMYCHHBIM, OTPAHUYCHHBIM (TIOJTHOCTHIO WMJIM YaCTUYHO)
KOHTYpPOM IIMTaHUs WM BOJOHENPOHULAEMBIM KOHTYpoM. lIuTaHume BOJAOHOCHBIX CIIOEB
MOXET OBITh MPEIYCMOTPEHO 3a CYET MPUTOKA MOA3EMHBIX BOJ W3 BOJOEMAa WJIM BOAOTOKA,
UHOUIBTPAUU aTMOC(EPHBIX OCAIKOB, MEPETeKaHHs W3 OJHOTO BOJOHOCHOTO CIIOS B
JIPYrOM.

BonononusurenbHas cucTeMa CXEeMaTU3UPYETCs MO 3TAllaM Pa3BUTHUS U MPUBOIUTCS, KaK
MPaBWIO, K OJHOW W3 CIEAYIOIIMX CXEM: KOJbLEBOW, HEMOJHOKOJBIEBOH, JIUHEHHON WIIH
IpyIoBoii (He MPUBEICHHOM K CXeMe KPyra MM MPSIMOU JINHKHN ).

14.2. Pacyerbl  BOJONOHIDKEHUS  INPOU3BOIATCS  JUIS ~ YCTAHOBHBIIECTOCS |
HEYCTAHOBUBIIETOCS PEXUMOB (uinbTpanuu. PacdeTsl [71s1 YCTaHOBHBILETOCS pPEXHUMa
JIOJDKHBI BBITTOJTHATHCS, KaK MPABUIIO, BO BCEX Cydasx (3a HCKIIIOUCHHEM BOJOITOHMIKCHHS B
3aKpPBITHIX BOJIOHOCHBIX CJIOSIX, HE MMEIOIIMX MHUTaHWA). PacdeTsl MO HEyCTaHOBUBIIEMYCS
pEeXuUMY BBITIOJIHSIIOTCS JIJIsl TIEpUOAa C Hadala OTKAYKU JI0 HACTYIUICHHS YCTaHOBUBIIETOCA
peXuMa, ONpPEeAeNsIeMOro B 3aBUCMMOCTH OT YCJIOBUM MUTAHUS BOJIOHOCHBIX CJIOEB.

B 3aKkpbITBIX BOJIOHOCHBIX CIJIOSIX, HE MMEIOIIMX NUTAHUsS, pPacdeT BEAETCS TOJBKO I10
HEYCTAaHOBUBLIEMYCS PEXKUMY.

14.3. O6umii mopsa0K pacyeTa BOIOMOHU3UTEIBHOMN (IpEeHAKHOM) CHCTEMBI CIICTYIOIIHA:

yCTaHaBJIMBaeTCsA TpeOyeMoe MOHMKEHHUE YPOBHS TMOA3EMHBIX BOJ (B 3aBHCHMOCTH OT
MOCTaBJIEHHOW 3a/1a4ll BOJOTIOHUKEHHUS);

MPOU3BOAUTCS PAcUeT MPUTOKA K BOJOMOHU3UTEIbHON (peHaKHOMN) CHCTEME;

OTIPENIENIAIOTCS MapaMeTPhl BOJOIMOHU3UTEIBHON CUCTEMBI (YHUCIIO CKBaKHMH, WX TIIyOWHa,
MIPOU3BOJUTENBHOCTh, AMAMETP, MOJIOKEHUE TWHAMUYECKHX YPOBHEW BOABI B CKBAKHUHAX,
IUaMeTp M TIPOIYCKHas CIOCOOHOCTh TpyOUaThIX JpeHaxxed, MmapaMeTpbl JAPYyrux
BOJIOMIOHM3UTENBHBIX YCTPOUCTB), UCXOJS M3 OOIIEro MPUTOKA OMPEAETSIOTCS OPAMHATHI U
MIPOU3BOUTCS TOCTPOEHHUE JCTIPECCUOHHBIX MOBEPXHOCTEH MO3EMHOT0O IMOTOKA,;

noxoupaercs 000pyI0BaHUE U PACCUUTHIBAIOTCS BOJIOOTBOSIINE YCTPOUCTBA.

14.4. TIpuTOK MOA3EMHBIX BOJ K BOJOIOHU3ZUTEIHLHOW CHUCTEME CIEAyeT ONpPENesiTh B
3aBUCHUMOCTH OT TpeOyeMOro MOHWKEHHsI YPOBHS MOA3EMHBIX BOJ B PacdyeTHOH TOYKE IO

dbopmyie
_kns
d (70)

Cpenssis rimyonHa QuIbTpaliOHHOTO MOTOKA N, M, onpeaessieTcs:
[P HaMlOPHOM QuIIbTpanuu

Q

h=hy; (71)

npu Oe3HaNoOpHOM QHIbTpaluu

2 (72)
P HAMOPHO-0E3HAMOPHOM HUIBTPAIMN
_2Hh, - ho —y?

h :
25 (73)
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JlomyckaeTcsi IpyU COOTBETCTBYIOIIEM OOOCHOBAaHMHM BMECTO BelWYMH K W h BBOIUTH B
dopmyny (70) Bemmumny Kkh, wmP/cyr, - BOZONPOBOAMMOCTH, 3HAYCHHE KOTOPOIl
HEMOCPEICTBEHHO ONPEIEISIETCS M0 PE3yJIbTaTaM OINBITHBIX OTKAaYeK.

14.5. OOGmMii MPHUTOK IMOA3EMHBIX BOJ K BOJOIOHU3UTEIHHBIM CHCTEMaM W TOPHBIM
BBIPA0OTKAM OMpENeNseTCsl Kak CymMMa IPHTOKOB U3 K&XIOTO0 BOJOHOCHOTO — CJIOS,
JPEHUPYEMOTO BOJIOIIOHU3UTEIBHON CHCTEMOM HJIH HEITOCPEICTBEHHO BBIPA0OTKAMH.

Onpe}IeﬂeHne NMPUTOKA NIPHA YCTAHOBUBIIEMCH PEKUME (l)I/IJILTpaIII/II/I

14.6. Tlpu onpeaencauu 1o Qopmyne (70) mpuToKa MOA3EMHBIX BOJX K KOJBIIEBBIM,
HETOJIHOKOJIBIICBBIM W JIMHEHHBIM BOJOMOHU3UTEIBHBIM CHCTEMaM, a TaKXe TOPHBIM
BbIpAa0OTKAM TPU OTCYTCTBUU WM HAJIMYUH MPOTUBOPHIBTPAIIMIOHHON 3aBechl 3HaueHue D
CJIeZyeT BBIYUCIIATH 10 (hopMyam Tabdi. 46.

14.7. TlpuBeeHHbBIN paaryC BOJOIMOHU3UTEIBHOM CUCTEMBI I, M, (BBIPaOOTKH O TPaHUIIC
BBICAUMBAHMUS MTOJI3EMHBIX BOJI, IPOTUBO(MIBTPAIIMOHHOM 3aBECHI [0 €€ BHYTPEHHEH TpaHH)
CJIeAyeT ONpeAesaTh 1Mo Gopmynam:

JUIs. KOHTYPHO#M BOJIOTIOHU3UTEIBHON CHCTEMbI (BBIPAOOTKM WM KOHTYPHOW 3aBEChI) C
OTHOILIEHHEM CTOPOH, PaBHBIM miu MeHee 10

r(r) = \/K;
i (74)

Tl KOHTYPHOH BOJIOMTOHU3UTEIBHON CHCTEMbI (BBIPAOOTKHM WM KOHTYPHOW 3aBEChI) C
oTHouIeHueM ctopoH cBbiime 10 u aust kopotkux (I < 2L) nMMHEHHBIX BOJAOMOHH3UTEIBHBIX
CUCTEM

r=0,25l; (75)
st maaHO# (I > 2L) nuHeiHOM BOIOTTOHU3UTEIBHOM CHCTEMBI (TPaHIIICH)
r=0. (76)

14.8. 3nauyenue paguyca JeNpeccuH Iq, M, AJIs KOHTYPHBIX M KOPOTKHX JIMHEHHBIX
BOJIONIOHU3UTENBHBIX CHUCTEM M YCTPOMCTB CJEIyeT NMPUHUMATh PaBHBIM paguycy olnactu
(GuIbTpaluy, KOTAa ee rpaHulia - KOHTYp MUTaHHUS - MOXKET OBITh MPUHATA KPYroBOil (hopMbI
C LIGHTPOM B LIEHTPE CUCTEMBI, a ISl APYTUX TPAaHUYHBIX YCIOBUH - 0 hopmynam Tadi. 47;

JUISL JJTUHHBIX JIMHEHHBIX BOJOIOHU3UTENbHBIX CUCTEM U YCTPOUCTB - 10 hopmyie

re=L. (77)
Tab6auma 46
Pacuernas cxema Pacuernas ¢popmyna
Cxema 1
Konbsnesas cucrema
I
In—4
o= o
. i 27
- Xeg . H HemnoHokoJbIIEBas cHCTEMA
r
TP IPLrr i airise rin a4
q) = XCS

CoBeplieHHasT WM HECOBEPIICHHAS KOHTYypHas I,

cuctema. [IpUTOK B 3aBUCAMOCTH OT TIOHINKEHNUS BI[[py pacrionoKeHHH PACUCTHON TOUKH HA KOHTYPE WM B
3a]1aHHOIi TOUKE NpH 0E3HANOPHOI MM HANOPHOM jjenrpe cHCTEMBI Xgs = I

(ubTpanun

Cxema 2 q):rd_x
|

CS




Pacuernas cxema

Pacuernas popmyna

CoBeplleHHass WJIM HECOBEPIICHHAs JMHEHHas
cucrema. 1IpuTox B 3aBUCHUMOCTH OT IIOHHXKCHUS B
3aJlaHHOIN Touke Npu Oe3HANOPHOM MM HANOPHOM
¢$ubTpannn

KosnbueBoit npeHak B KPOBJIE BOIOHOCHOTO CIIOS,
CONEpIKAICr0  HANOpPHBIE  BOABL  IIpHTOK B
3aBUCHUMOCTU OT FJ'IyGI/IHI)I 3aJIOKCHUA JPCHAXKa,
paBHoOI S

Konbuesoii apenax
I h, 8r

4 4+ " In—

r+h ar r,

27
Henonnoxonb1ieBoil ApeHax

r, h, 8r

In +—In—|r
r+h ar

D= .

c

In
@:

Cxema 4

-’-"i.[ . .,yl )

. .
YWITii77, r/lf/l{[(/l’l[(’?: . iy

Konbuesoil HecoBepLIEHHBIA JPEHAX B BOJIOHOCHOM

Konbuesoii apeHax
r 8r

_d 4 Y In—

r+y, ar

2r
HenonnoxonbLieBoil apeHax

(Inr"+y'ln8rjr
r+y, ot

In
q):

JluHeHbI peHaXk B KpOBIE CIIOSs, COJEPKALIEro
HanopHele BOJbL. IIpUTOK B 3aBUCHUMOCTH OT
TyOWHBI 3JI0)KEHUS IPESHAXKa, paBHOU S

cioe, conep)kamieM Oe3HarmopHbIe BOABI. [IpuTok B D= |
3aBHCHUMOCTH OT TJIYOWHBI 3aJIOKCHUS ApCHaXKa, €
paBHoOI S
Cxema 5
2h
D =
IR red I;IIIII”{( Yy S 1
o X Il —+
H rd rd _,’_lln yl
2y, 7

Cxema 6

Il‘x_’l‘l 7

JIuHeWHbIH HECOBEpIIEHHBIN JpeHaxx B CJOE,
cojepxamiem Oe3HamopHBle BOABL. [IpuTOK B

3aBUCHMOCTH OT TJIyOWHBI 3aJIOKEHUs JpeHaxa,
paBHOM S

T,

D =(2hlnh+ rdjl

Cxema 7

Ipu r/h > 0,5




Pacuernas cxema

Pacuernas popmyna

S

R

npu r’h < 0,5

s
r
2

0,44h
+ —
r

In
q):

2€ - b}

r, —b+0,638yIn Y
b

2@]

2 /4 . r r I
Z 42arcsin———+0,515—In-% |h
5 5 (2 h++/h? +r? h 4h
KotnoBan (IIacToBBI JApEeHak), BCKPHIBAOLIMI = 2
HAaIIOPHBIE BOJBI <l
Cxema 8 Mpurly>0,5
o = h ;
S 2y
7
In ri In ri + w
r r
. mpu rly <0,5
KotnoBan (muacToBelif IpeHak) B O€3HAIIOPHOM
BOJIOHOCHOM CIIO€ D= h
S 2r
& r r, r
In< Z42arcsin———+0,515—In-%
r y+/y?+r? y 4y
CxeMma 9
Ipu b/h > 0,5
O r,—b+044h
h * . L : e ..i |
TR B npu b/h < 0,5
&7 z_,b teg gas !
-b+0,638hlIn ﬁ
. D= b
Tpanmres (IIacTOBBIM  ApeHax), BCKPbIBAKOIIAS I
HAIlOpHBIE BOJIBI
Cxema 10 Ipu bly > 0,5
1:p % O = h ;
Y l : p2S2 b yo ayl
R R 26, b ~b+044y
fg-b G-b2 2€¢,-b_
npu bly <0,5
Tpanmres (I1acTOBBIM JpeHax) B O€3HANOPHOM h
BOJOHOCHOM CJIO€ D=
S + y |

Ilputox

KOTJIOBaHY
COBEPIIECHHYIO IPOTHBO(QHIBTPAIIIOHHYIO 3aBECY

4yepe3  KOHTYPHYIO




Pacuernas cxema Pacuernas popmyna

Cxema 12

ry —b+t{k—1j
Ly k
(D —
fa |

IIputok K TpaHIIee Yepe3 COBEPIICHHYIO JIMHEHHYIO
NPOTUBO(UIBTPALIMOHHYIO 3aBECY

[lpy nWTaHUM TOA3EMHBIX BOJA M3 OJU3KO PACIOJIOKEHHOTO K BOJOIIOHH3HTEIBHOM
cucrteMe BojpoeMa (peKH), He MPOPEe3alolIero IOJHOCThIO BOJOHOCHBIM CIIOW, pacueTHOE
3HAYCHUE PACCTOSHHS 10 BojtoeMa L¢, M, JomycKaeTcsi IpUHUMATh

Le=L +AL, (78)

rIe:
MIPU OJTHOPOJTHOM CTPOEHUU JHA BOJOEMA

2 I.h
AL=044h+ 208N LM
b 2, +h, (79)
npu b/h > 1
AL = 0,5H; (80)

IIpu ﬂBYXCHOﬁHOM CTPOCHHUU N MCHCC ITPOHUIIACMOM BCPXHEM CJIOC

(81)

B popmynax (79) - (81):

h u k - Tommmua, M, u ko3pduieHT GuIbTpaMu, M/CYT, OCHOBHOIO PACUETHOTO
BOJIOHOCHOTO CJIOS Y KOHTYpa MUTaHMUS;

hi u K; - Tonmuaa, M, 1 k03D UIMEHT GUABTPALUK M/CYT, BEpXHETO CIa0O0MPOHHUIIAEMOTO
CIIOs Y KOHTYpa NMUTaHUS,

b - mosoBMHA MUPUHBI BOJOEMA, M;

|, - mpoeKuus cMOYEHHOM YacTH OEperoBOro 0TKOCa Ha TOPH30HTANb, M;

hy - TyOuHa Bojibl B Bojoeme (peke), M.

[Ipu cpaBHUTENFHO HEMPOJODKUTEIBHBIX M HEOONBIINX MIOHMKECHUSIX YPOBHS MOJA3EMHBIX
Boa (10 5 - 10 M) ¥ OTCYTCTBHM JaHHBIX 00 MCTOYHHKAX U YCIOBUSAX MUTAHUS MOA3EMHBIX
BOJI, HO NIPU XOPOIIO M3YYEHHBIX (MIBTPAIIMOHHBIX CBOWCTBAaX TPYHTOB, 3HAUCHHE pajHyca
JICTIPECCHHU JIOTTYCKAETCSI OMPEEIATh Mo (HopMyliam:

npu 6e3HanopHON QUIBTPALUU

ry =r+2S. kHc,; (82)

IpY HaMopHOM puibTpanun

r, =r+10S./kg,. 83)
TaoOnuma 47
Pacuernas cxema PacuerHas popmyna
Cxema 1 BonoHocHBIH  ciI0H, OrpaHWYEHHBIH  OJXHON r=2L
JUHEHHON TpaHuIe 00JIaCTH TUTAHUS




PacuerHas cxema Pacuernast popmyina
CxeMma 2 JluneiiHple  B3aWMHbBIE  MEPICHIUKYISPHBIC JUnst rpannu a,a
rpaHUIBl BOJOHOCHOTO cJOsi: & - o00macth oLL
Lr a nuTanust; b - BogoHenpoHUacMast r=_54—2 .
——m d 2 2’
N JE+L
JUTst TpaHuIl a,b
L] - 2
L] L] L1
) r,=2L, L—2+l
a L
[MapannensHbie JINHEWHBIE TPaHUIIBI
BOJIOHOCHOTO CJIOS. @ - 00JacTe MUTaHUS, D - Jlns rpanun a,a
BOJIOHETIpOHHIIaeMast o= 2 SinﬂLz'
)= SLsin 2
V4 L,
JUTst TpaHuIl a,b
4 7l
ry = —Lictg %
T 2L
HeorpanuueHHbld BOJOHOCHBIN CJIOM, NMUTaHUE
KOTOpPOrO MPOUCXOJHUT 3a CYET MHOUIbTpAIUU
MOBEPXHOCTHBIX BOJ HHTEHCUBHOCTBIO P
k
rhL=r+H 55
p
Cxema 5 HeorpannuenHsiii BOZIOHOCHBIN CJIOH,
CONICpKAI[MA  HAMOpPHBIC  BOMABI, IMHUTAHHE
KOTOPOIO TMPOUCXOAUT 3a CYET IMepPeTeKaHUs
7 (27 BOJIbI U3 BBILIENIEKAIIETO CII0S khh
1 4 h=r+ —=
ot Kq
h S M AN
BonoHocHbIl CllOM, OrpaHUYE€HHBIA KPYroBOM
00/1aCTBIO ITUTAHUS
1 - ckBakuHa (KOTJIOBaH, CHCTEMA) 2
y=r —-=<"
I

14.9. Tlpm nJBYCTOPOHHEM NPUTOKE K [UIMHHBIM JIMHEWHBIM BOJOMOHU3UTEIBHBIM
cucteMaM (ycTpoicTBaM) TPUTOK TMOA3EMHBIX BOJ OMPEACISCTCS pa3leibHO C KakKIOoi
CTOPOHBI (B 3aBUCHMOCTH OT COOTBETCTBYIOLIMX PAcCCTOSIHUH JO O0NacTH THTaHHA) H
CYMMUPYETCSI.

Ipumep 35. Onpederums TPUTOK TPU YCTAaHOBUBLIEMCS pPEKUME K KOHTYPHOM
BOJIOTIOHU3UTEIBHONW CHCTEME IPU MOHIKEHUH YPOBHS IOJ3EMHBIX BOJ B PACIIOJIOKEHHOM
BOJM3M yCThsl peku KoTiioBaHe (uept. 133) pasmepamu 1o Bepxy 72x62 M, o any 22x12 M,



riyouHoit 14 m. PaccrostHue ot peku a0 1eHtpa komioBaHa Li = 400 m; paccrosiHHE OT
BOJIOEMa, B KOTOPBIM BIIalaeT peka, J0 IEHTpa KOoTioBaHa L, 700 M; xoaddummeHT
¢GubTpanuy nepBoro BogoHOocHOro ciosi K1 = 10 m/cyt; ynenbHbIid Bec rpyHTa v1 = 17,65
KH/M3; ko3 unmeHt uabTparu BTOPOro BomoHocHoro ciosi K, = 20 m/cyr; obmacth
NUTaHHUS BTOPOT'O BOJIOHOCHOTO CJIosl (BOJI0eM) HaxoauTcs Ha paccrostuuu Ly = 700 M; Hamop
Ha KPOBIIIO pazzenstomiero ciod Hy = 24 M; ynenbHblii Bec TpyHTa pa3ieisiomero cios yq =
19,61 kH/™,

BonononusutenpHble CKBaXXHHBI pacliojlaraéM Ha pacCTOSIHUM 2 M OT OpOBKHM KOTJIOBaHA
10 TPSIMOYTOJILHOMY KOHTYPY CO cTopoHamu 66 u 76 M (B KaXJ0M BOZOHOCHOM CJIOE€ CBOU
CKBQ)KMHBI).

[IpuBeneHHBIH pagryc BOJOIIOHU3UTEIBHOM CHCTEMBI I oripeesnsieM 1o gpopmyie (74)

r= 7% _4om.
3,14

3HaueHue paauyca JeNpPecCud KOHTYPHOW CHCTEMbl B IEPBOM BOJOHOCHOM CJO€
ompezernseM o Gpopmyne cxemsr 2 Tadm. 47

_ 2:400-700 _ oo

r. =
/4002 + 7002

Tpebyemoe MOHMKEHHE YPOBHS MOI3EMHBIX BOJ B IIEPBOM BOJOHOCHOM CJIO€ MPHUHUMACM
Ha 1 M HIDKE IHA KOTJIOBaHa, T.e. S; = 13 M.

CpenHioo TiayouHy Oe3HAmoOpHOro (HIBTPAIMOHHOTO MOTOKAa h; B MepBOM BOJOHOCHOM
cioe omnpezaessieM 1o Gopmysie (72)

218013

h, =115 m.

3Havenne GyHKIIUM TTOHKEHUSI B TIEPBOM BOJIOHOCHOM ciioe D ompeaernsem no ¢popmyse
cxeMsbl 1 Tabu. 46

695
In——

=30 _04ss.
2-3,14

Yepr. 133. PacueTHas cxema (K mpumepy)

1 - ypoBeHb OA3eMHBIX BOI | BOMOHOCHOTO Ci10sT; 2 - ypoBeHb moa3eMHubIx Box |1 BomoHocHoro ciost; 3 -
MTOHIKEHHBIH YPOBEHB NOI3eMHBIX BoA || BomoHOCHOTO ¢1105T; 4 - MOHMKEHHBIN YPOBEHb MOI3EMHBIX BOJ |
BOJIOHOCHOT'O CIIOS

[TpuTOK M3 MEPBOrO BOJOHOCHOTO cos Q1 ompeaensiem mo hopmyie (70)



10-11,5-13

= = 3286 m’/cyr.
Q=045 .

3HaueHue paauyca JACNPEecCHH KOHTYPHOH CHCTEMBI BO BTOPOM BOJOHOCHOM CcliO€ Iy
ompexenseM o popmyne cxemsr 1 Tadm. 47

a2 = 2-700 = 1400 m.

TpeOyemMoe MOHMXKEHHE HAOpa BO BTOPOM BOJOHOCHOM CJIO€ MPHUHHMAEM U3 YCIIOBUS,
YTOOBI OCTATOYHBIM HAINOP Ha KPOBIIO CJIOS YPAaBHOBEIIMBAJICSA JaBIICHUEM TPYHTa,
cocrapmsitonuM 17,65-6 + 19,61-4 = 184,3 kIla, uro sxBuBaneHTHO Hanopy 184,3:9,81 = 18,8
M. Orcrona S, =24 -18,8 =5,2 m.

CpenHroo ri1yOrHY HaloOpHOTO (DUIBTPAMOHHOTO IMOTOKAa BO BTOPOM BOJOHOCHOM CJIOE
onpenenseM 1o dpopmysie (71) - hy = 8 m.

3HadyeHrne (YHKIMM TOHIKEHUS BO BTOPOM BOJOHOCHOM cioe D ompenensem 1o
dopmyne k cxeme 1 Tabin.. 46

1400
In

,=— 0 0566
23,14

[TpuTOK M3 BTOPOTO BOAOHOCHOTO CJIOS onpezessieM o Gopmyiie (70)

_20,0-80-52

=1470 m’/cyr.
0,566 et

Q

OO0yt NpUTOK MOJI3EMHBIX BOJ K KOHTYPHON BOJOIOHU3UTEIBHON CUCTEME COCTaBUT:
Q =3286 + 1470 = 4756 M3/cyT.

IMpumep 36. Onpedenums pacyeTHBIN MPUTOK MOJ3EMHBIX BOJ K IICHTPaIbHOMN (TJIaBHOM)
TIOJI3€MHOW HACOCHOH CTaHIIMK B YCIOBUAX mpumMepa 15.

[Toa3emMHast HaCOCHas CTAHIMS JO0JDKHA OBITh pacCYMTaHA Ha MaKCHMAJbHBIN MPUTOK MPH
YCTaHOBHBIIIEMCS PEXHUME, T.e. TPU TOHIKEHHH B PYJOHOCHOH TOJINE - HAa KOHTYpE
MOJI3EMHBIX BBIPAOOTOK PYAHHKA - 10 BOJOYIOpAa W JI0 MOJOMIBBI MECKOB - Ha KOHTYpE
BHEIITHEH KOJIBIICBON BOJJOMIOHU3UTEIILHOW CUCTEMBI.
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Yepr. 134. PacueTHslii ruaporeosornyeckuii paspes (k npumepy 36)

PacdetHpie THAPOrEOJIOTMYECKUH pa3pe3 M CcXeMma BOJONOHU3ZUTEIBHONW CHCTEMBI
npuBeneHbI Ha yepT. 134, 135.

PacdeTHbIi TPUTOK K HACOCHOW CTaHIIUM OMPENENIeM KaK CYMMY MPUTOKOB U3 HAIPYAHOMN
Y PYAOHOCHOH TOJIL.

[IpuBeneHHbIN paaryc BOJOMOHU3UTEIHLHOTO KOHTYpA Il HAJIPyIHOW TOJIIH OMPEIEIsieM

o popmyie (74)
3,141
n= =1x&m
3,14
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Yepr. 135. Pacuernas cxema (k npumepy 36)

a - TaH; 6 - pa3pes; 1 - KOHTYp BHEUIHEH BOJIOTIOHU3UTEIEHON CUCTEMBI; 2 - IPUBE/ICHHBIN KOHTYp BHEIIHEH
BOJIOTIOHM3HUTEIBHOM CUCTEMBI; 3 - YCPETHCHHBIH KOHTYD MO3EMHBIX BRIPAOOTOK PYAHUKA; 4 - MPUBEICHHBIH
KOHTYP MOJ3EMHBIX BBIPAOOTOK PYIHHKA; 5 - peka (KOHTYp MUTaHus); 6 - MOHUKEHHBIH yPOBEHb MOA3EMHbBIX
BOJI B HaJIPYAHOH TOJIIIE; 7 - IIOHMXCHHBIA YPOBEHB TIOA3EMHBIX BOJI B PyIOHOCHOH Toe; 8 -
BOJIONIOHU3UTENbHBIE CKBAXKUHBI (CKBO3HBIE QUIBTPHI); 9 - MOA3eMHbIC ApeHaxHbIe BhipaboTk; 10 -
BOCCTAIOIINE CKBAXUHEI; 11 - mo3eMHbIe BRIPaOOTKH pyIHUKA

3HaueHue pajnyca JCTPECCUU BOJOIIOHU3UTEIBHON CHCTEMBI Iy onpenersieM o Gopmyie
K cxeMe 1 tabun. 47

rq=27=14 xm.

3HavyeHue QYHKIMU OHWKEeHUsT @ B HAIPYAHOM TOJIIE OnpeessieM 1Mo GopMysie K cXeme
1 Tabmn. 46

14

In
=1 —o04
2-3,14

CpenHioro Ti1yOHHY O€3HAIOPHOTO (GHUIBTPAIIMOHHOTO MOTOKA N1 B HAJAPYAHOW TOIMIIIE MPH
TOHV>)KEHHUHU B HEHl /10 TIO/IONIBBI TIECKOB orpeelisieM o ¢hopmyiie (72)

2.55-55

h, =275 M.

[MpuTok u3 HaapyaHoii Tonmwm Qi onpenensiem o Gpopmyae (70)

Q = 10-275-55 _ 1500 m*/u.
24042

HpI/IBC,Z[CHHBII‘/’I paauyC BOJONOHHU3UTCIBHOIO KOHTypa [ B py,Z[OHOCHOfI TOJIIC

ompezensieM 1o Gpopmyie (74)
r, = 0,39 = 0,355 k™.
3,14

Cpenuuii K03pPUIMEHT GUIBTPAIUH Kyt PYTOHOCHOW TOJIIN PaBeH

- 0,2 -10 +O,73:515 +0,1-290 — 0,181 M/cyr.

k




Cpensoor riyOHHY (QUIBTPAllMOHHOTO HANOPHO-O0E3HAIIOPHOTO MOTOKAa Ny B pymaHOM
TOJIIIIE MPH TMOHIKEHUH B HEH 10 Bogoymopa omnpeenseM mo ¢popmyie (73) npu S=Huy =
0.

(2410 -345) -345
2-410

3nadyeHrne (yHKIHMH MOHIKCHHS Py B PYIOHOCHOH TOJIIIE OmpenaenseM mo Gopmyie K
cxeme 1 Tabma. 46

h, =199,85 M.

14
In——

_ 0355

2 2.314

[puTok U3 pynoHocHo# Tommu Q; onpenensiem mo ¢popmyie (70)

0,181 -199,85 -410
24-0,585

OO0t MPUTOK MOJ3EMHBIX BOJI K TTOJI3EMHON HACOCHOM CTAHIIUU COCTABUT:
Q = 1500 + 1056 = 2556 m*/u.

IMpumep 37. Onpedenums NOHWKEHUE HA JIMHUW CKBOKWUH U MPHUTOK MOJ3EMHBIX BOJ K
JIMHEWHON BOJOTOHU3HUTEIIBHON CUCTEME MJIA 3alUThl JJIMHHON TPAaHIIEH, PACIOJIOKEHHOU
Ha paccrosaun 180 m ot peku (ueprt. 136).

Koaddunuent punprpamnmu BogorocHoro ciost K = 10 m/cyT.

OmnpenensieM 3Ha4eHHE paguyca JIENPECCUU CHCTEMBI I4, MPUHIB TpeOyemMoe MOHMKEHUE
YPOBHS TIOJI3EMHBIX BOJ Ha 1 M HIKe JTHA TPaHIICH:

CO CTOPOHBI pekH 1o popmye (77)

g1 =180+ 16 =196 m;

=0,585.

=1056 m’/u.

Q

C MPOTUBOMOJIOKHOW CTOPOHBI TpaHmien o (opmyne (82), 3amaBasch MpeIBAPUTEIHHO
MOHWKEHUEM TIO JIMHUM CKBAXWH Sp, = 7,5 M C COONIOZEHUEM YCIIOBUS g2 > 41, KOTOPOE
OCHOBBIBAETCS HA TOM, YTO B MOJOOHBIX YCJIOBHUSX MPHUTOK CO CTOPOHBI, TPOTHBOMOIOKHOM
peke, He MOXKET OBbITh OOJIbIIIE TPUTOKA CO CTOPOHBI PEKU

r,=2-7,5/10-181=202 m.
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Yepr. 136. Pacuernas cxema (k npumepy 37)



1 - HeMOHM)XKEHHBIN YPOBEHD ITOA3EMHBIX BOJ; 2 - MOHIKCHHBIN YPOBCHD MOI3EMHBIX BOJI

Tak KaK Igp JHIIb HE3HAYUTEIBHO OOJIBIIE Iy, U PACICTOB MPUHUMAEM [gy = g = 196 wm.
[Tpu cpenneii riryouHe GUIBTPAIMOHHOTO MOTOKA 1m0 dopmyite (72) h = (2:18 - 7)/2 = 14,5
M U 3HaueHHH (YHKIWU MOHIKEHHs 1o Gopmyiie K cxeme 2 Tabm. 46 @ =196 - 17 = 179 m
yICIbHBIN MPUTOK MOJ3EMHBIX BOJ K BOJOMOHHM3UTEIBHON CUCTEME ( IPU YCTAaHOBUBILEMCS
pexxume punbTparu onpeaessieM o popmyie (70)
10-14,5 -7
179

[ToHKkeHWe Ha JIMHUM CKBaXUH ompenenuM u3 dopmynbl (70), mpuBens ee ¢ ydeTom
dopmyibl (72) u cxembr 2 Tabi1. 46 k BULY:

S =H- H?-Iu
| \ k

ITonmxeHne Ha TUHUN CKBAKWH COCTABUT.

q=2 =11,34 m’/cyr.

5, =18 /lgz_w-l%:7,9M
\ 10

IIpumep 38. B ycnoBusix npumepa 3 onpedenums TPUTOK BOJBI B Kapbep MPH BCKPHITHH
HUKHETO cJI0s 1eckoB Ha otMeTke -70,0.

CxemaTu3upysi [HpUPOAHBIE  YCIOBHUS, M  Kapbep, MPUXOAUM K pacyeTHOMY
THJIPOre0JIOTNYeCKOMY IpOQHII0, IPUBEAEHHOMY Ha uepT. 137.

[TpuHMMaeM ycOBHO O€3HANIOPHBIN MOTOK.

Omnpenensiem cpegHee 3HaueHHe K03 duuuenTa pubTpanuu

_0,1-31+02-65+2-38
mt 134

3HaueHue pajanyca JACTPECCUU BOJOIIOHU3UTEIBHON CHCTEMBI Iy onpenersieM o Ghopmyiie
K cxeme 4 tabm. 47 - mpu r = 560 M, H = 134 M, p = 260/365 = 0,712 mm/cyT = 0,712-10'3

m/cyT
r=560+134 | 2% _3510m.
12-0712 10

CpenHioro riyOuHy GuIBTpalioHHOrO TOoTOKa h ompenensem mo dopmyne (72) npu
MOHMKCHUH YPOBHS TIOA3EMHBIX BOJI B Kapbepe Ha 124 m

_2-134-124

k =0,69 m/cyr.

h =72 M

3nauenue (pyHKUUM noHmwxeHus @ onpenensieM no ¢popmyiie k cxeme 8 Tadin. 46 npu rly =
560/10 =56 > 0,5

O 2 — 0.998.
124 210
3.14 +
L3510 7351004410
560 560 560
[Iputok Bozsl B Kapbep Q onpenensem no popmyne (70).
Q=00 72124 o019 v,

0,998 -24



Ipumep 39. Onpederums TPUTOK TMOA3EMHBIX BOJA K HECOBEPIIEHHOMY KOJBIIEBOMY
JIpeHaXxy, 3ariay0jaeHHOMY Ha 4 M B O€3HAmOpPHBIN BOAOHOCHBIN CJION, TUTAIONTUNACS 34 CUET

UH()UIBTPAIMH TOBEPXHOCTHBIX BOJI.
Bamano: H =10 m, k = 12 m/cyT, p = 0,002 m/cyT, S) = 4 M, pa3sMepbl APCHAKHONU CHCTEMBI

B miane 40x60 M, r, = 0,5 M.

K= 1rpcym

K+Q2mycum

K=02 mjcym

K2 0mscym

<a
' L)

T
~ NN NN
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Yepr. 137. PacueTHbI rHAPOre0JIOTHYECKHIl pa3pe3 u pacueTHas cxeMa K npumepy 38

a - THIPOTEOJIOTHYECKUH pa3pes; 6 - pacueTHas cxema; 1 - ypoBeHb MOJ3EMHBIX BOJ| /10 Havyaja pa3paboTKH
Kapbepa; 2 - ypOBEeHb I0/I3MHBIX BOJ HA MOMEHT BCKPBITHSI HIXKHETO CJIOS IECKOB

OnpenensieM MPUBEICHHBIN pagnyc APEHAKHOM CUCTEMBI I 110 hopmyie (74)

r= 9040 _ 26w
1 3,14

CpenHioro riyOuHy (GHIBTpallMOHHOTO oToKa h onpenensem mo gpopmye (72)

2.10-4
2

Pannyc nenpeccun it ApEHAXKHON CUCTEMBI Iy ompeenseM 1o Gopmyie k cxeme 4 tabi.

h &M

47

r, =276 +10 L:S% M.
20,002

5

Oynknus nonmwkenus O mo popmye k cxeme 4 tadi. 46



575 6 8276
In + In
276 +6 3,14 -276 0,5
2-3,14

[TpuTtok BojbI K ApeHaXHOM cucteme Q ompenernsem o dpopmysie (70)

D= =0,52.

12-8-4 3
=———— =738 Mm’/cyT.
Q=05 .
Ipumep 40. Onpederums TNPUTOK TOM3EMHBIX BOJI K IUIACTOBOMY JPEHAXY,
BCKPBIBAIOIIEMY HAIIOPHBIH TIJIACT.
3anano: mwiomaab ApeHaxka 14x20 m; H=18 M, S=6 m, h =12 m, k = 8 m/cyT, g = 360 m.
[IpuBeneHHBINH paaryc IIACTOBOTO ApeHaxa I onpeaesnseM o dpopmyie (74)

r= 420 g5y
\ 3,14
Hns onpenenenust BenmumuuHbel @ npumensem gopmyny k cxeme 7 Tabn. 46 s ciydas,
cooTBeTcTBYOMIero otHomrexuto r/h =9,5/12 =0,8 > 0,5

360 044 -12
In —+ >
9,5 95  _ 067,
2-3,14
OmnpepensieM MPUTOK MOA3eMHBIX Boa Q K ApeHaxHO# cucteme mo Gopmyie (70)
8 * 12 * 6 3
=~ =860 m”/cyr.
Q=067 ne

IMpumep 41. [ ycrnouii npumepa 10 onpedenums TPUTOK MOA3EMHBIX BOJA K Kapbepy
npH ero 3arnyoneHnn 10 otMetku -115,0 m (1-s1 ouepenp) B ciiydasx HaIUYUSI U OTCYTCTBHUS
NPOTHBO(MMIBTPALIMOHHBIX 3aBEC, Kak MPHUHATO B ipuMmepe 10.

Hcxonnple naHHbIE: Jamba, oOrpakiamomias Kapbep OT pPEeKH, HMEeT BBICOTY,
00eCTIeYNBAIOIIYIO 3alIUTY MPH MAKCHMAaJIbHOM PAacYeTHOM YPOBHE BOJIBI B PEKE Ha OTMETKE
+10 M, ocHOBaHue JamMObl MMEET HYJIEBYIO OTMETKY. PaccrosHue oT ocu namObl 10 ypesa
BOJIBI ITPH MaKCUMAaJIbHOM ypoBHE -20 M.

[TpoTuBOGUIBTPALIMOHHBIE 3aBECHI, COOpPY)KaeMble Ha OOOMX YdYacTKaxX IOBBIIICHHOM
TPEIIMHOBATOCTH C TOBEPXHOCTH 3emim (HyJeBas oTMeTka) 10 rinyounsl 220 M,
NpeJHa3HAYeHbl JUIsl MEPeKPBITUS BEPXHUX BOJOHOCHBIX TOPHBIX MOPOJA C HamOOJIbILIEH
MIPOHHIIAEMOCTBIO C LIETBbI0 YMEHBIICHHUSI IPUTOKA BOJIBI B Kaphep.

TonmuHa KaxJ 10 NpoTUBO(PUIBTPALIMOHHON 3aBecHl ts = 5 M, K03 unmenT punpTpauu
marepuaia 3aBec K = 0,05 m/cyT.

Takolf pacdyer HEOOXOAWM TNpPU PEIIEHWH BOIpOca O IeNEeCOO0Pa3HOCTH YCTPOWCTBA
NPOTHBOQMIBTPAIIMOHHBIX 3aBeC. B 9acTHOCTH, HEOOXOAWMO COIIOCTAaBIICHHE 3aTpaT Ha
OTKAauKy TOBBIIIEHHBIX PAcX0J0B BOJAbI NpU OTCYTCTBUM 3aBeC C 3aTpaTaMd Ha HX
YCTPOMCTBO.

Cxemarusupysi NPUPOJHBIE YCIOBUS, NMPUHHMAEM B COOTBETCTBUU C 4EpT. 22 CXEMy
pa3OMBKH (PUIBTPALMOHHOTO TMOJII HAa pacueTHbie y4acTku (4uept. 138,6) u pacueTHbIe

THIPOTe0IoTHIecKue pa3pessl Ha yyacTkax | - I (gept. 139).
Pacuer Begem no yuactkam. Ha yuactkax | u |l - B 30Hax MoBbIIIEHHOW MPOHUIIAEMOCTH:
NOTOK IJIOCKUH, 00JIaCTh MUTAHUsA - ype3 BoJbl y naMObl; Ha ydacTke |l - moTok cioxHbIi,

0o0JacTb MUTAHUS CXEMATH3UPYETCS] B3aUMHO MEPIEHIUKYISAPHBIMU JIMHUSIMH, a KOHTYpP
BBICAUMBAHMUS - HETIOJHOKOJIBIIEBBIM KOHTYPOM (BBIYMUTACTCS YaCTh KOHTYpa MO IIUPUHE 30H
HOBBIIIEHHON MPOHUIIAEMOCTH).

[Ipu ompeneneHny MPUTOKA HA YY4ACTKaX 30H MOBBINICHHOH MpoHHIaeMoctH (ydacTtku | u



1) koaddummenTsl QuibTpamuu onpeaenasieM pa3ienbHO A8 ABYX (IO BBICOTE) TOJIII:
BEPXHEH - OT OTMETKH BOJIBI B BEpXHEM Obede orpaxkaarorieii 1aMObl (IpH OTCYTCTBHUHU 3aBEC)
JI0 TIOJIOLIBBI Kapbepa, (Y HAJIIMYUU 3aBEC) - 10 HU3a 3aBEChl M HIDKHEW - OT HHU3a BEpXHEH

30HBI JIO BOJOYIIOPA.
Cpennee 3HaueHne kodpduurenTa GuabTpanuy B BEpXHEH TOIIE!
npu otcyrcTBHH 3aBec (dept. 138,a u 139,6)
~30-80+12-45
mhup 125

npu Hanmuuuu 3asec (uept. 138,6 u 139,6)

~30-80+12-70+5-80
mkup 230

B HIDKHEH TOJIIIIE - IpU oTcyTcTBHH 3aBec (uept. 138,a u 139,6)

12.25+5-80+0,5 - 180
mtl = 285

[Ipu ompeneneHUM pacyeTHOrO paccTOSHUSA 10 obOsacTu nuTaHus L. yduTbiBaeM
HECOBEPILICHCTBO BooeMa 1o ¢opmyiie (80) mpu b/H > 1.

[pu ompeneneHnK MPUTOKA MEKAY 30HAMH MOBBIIICHHOH TpermunHoBaTocTu (yuactok Il1)
OPUHUMAEM TOJIIIYy IOPOJ YCIOBHO OJHOPOAHOW W HAXOIUM CpedHH KOd(PPHUIHEHT
(GUIBTPAIUH 110 TUTOIIAIA MECTOPOXKICHUS U3 3HAUCHUH, PUBEICHHBIX HA YepT. 22

_08+029 +04
mt

3

Onpeneﬂelme NPUTOKA MOA3EMHBIX BO/I IIPA OTCYTCTBUH 3aBeEC.

k = 23,5 m/cyT;

k =15,83 m/cyr;

k =277 m/cyr.

k ~ 0,5 mM/cyT.

VYuactok | - pacuetnas cxema - uept. 138,a, 6; | =250 m;L = 620 m.
Tpebyemoe MoHKEHUE IO OTMETKH JIHA Kapbepa

S=10-(-115) =125 m.
B BepxHel Toue:
paanyc IenpecCuu
g = Leyp =620 + 0,5:125 = 682,5 M; X¢s = 0;

cpenHsis rryouHa GpuibTpanmoHHoro notoka h mo gpopmyse (72)

2.125-125

h 62,5 m;

HPHUTOK K Kapbepy Qup o hopmymnam (70) u cxemsr 2 Tadi. 46

_23,5-625-125-250
682,5

Qup =67250,5 m’/cyT =2802,1 m’/u.
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Yepr. 138. PacueTHble cxembl (kK mpumepy 41)

a - cxema IS OIpeaeNeHHs IPUTOKA MOJI3EMHBIX BOJ Yepe3 30HbI TEKTOHNYECKUX HapyIIeHUI Ipu OTCYTCTBUI
POTUBO(QUIIBTPALIMOHHOM 3aBECHI; 6 - TO XK€, IPH HATMYUH NPOTUBO(GMILTPALIMOHHOI 3aBECHI; 6 - CXeMa JIIs
OIpeZieIeHUsI IPUTOKA MTO3EMHBIX BOJI Yepe3 30HY MEX/1y TEeKTOHHYECKUMHU HapyleHusmHy; | - 3anaanas 30Ha
MOBBILIEHHO TpoHuIaeMocTH; |l - BocTouHast 30Ha NoBbIIEHHOH poHunaemocty; |11 - 30Ha HKU3KOI
npoHHIaeMocTtH; 1 - och orpaxnarorieit 1aMobl; 2 - MPOTHBOQUIBTPALOHHAS 3aBeca, (C pa3BUTHEM B CTOPOHY
MaJeHUs TIACTOB); 3 - KOHTYP JHA Kapbepa (KOHTYp BbICAUMBaHMS MOJ3EMHBIX BON); 4 - IPUBEICHHBIH KOHTYP
BBICAUYMBAHUS MTOJ3EMHBIX BOJI; 5 - IPUBEJCHHBII KOHTYP MUTAHUS MOIA3EMHBIX BOJ

B HmwxkHei# Tonmie (HUKe OTMETKH JTHA Kapbepa):
paanyc IenpeccHu

rq-b=~Lc =620 +0,5-410 = 825 m.
[Tpurok moazeMubIX Bo Qint - Mo hopmyiam (70) u cxemsr 9 Tabi. 46 npu b/h > 0,5

Q = 2128512520 _ 559578 wicyr = 10816 v
825 + 044 - 285

[TonHbIif pUTOK Ha yyacTke |
Qi = Qup + Q=2802,1 + 1081,6 = 3883,7 m°/u.

Vuactok Il - pacuetnas cxema - uept. 138,a, 6; | = 100 M, a L onpenensercss HCXOAs H3

CJICTYFOIIIETO:

paccTossHME OT ype3a BOABI JIO TMEPECEYCHUsT C OChI0 YYacTKa IOBBIIICHHON
TpeurHoBaTOCTH | - 1270 M, 1 paccTosiHEE OT TOYKHU MEPECEYCHUsI OCe 000MX YYaCTKOB JI0
KOHTYypa BbIcauuBaHus - Y (IOJOMIBBI Kapbepa MepBoi ouepenu) - 525 M; mpu onpeaeneHun
paccrosiHus L oT Bomoema 10 KOHTypa BBICAUMBAHHS TMPUBOAMM IS YCJIOBHH TUIOCKOM
3aj1a4M BECh y4acTOK K omuHakoBoi mupune | = 100 m.

[TpuBeeHHOE pacCTOSIHUE OT ype3a BOBI 0 KOHTYPa BHICAYMBAHUS

L =1270 + 525-100/250 = 1480 wm;
B BEpXHEH TOJIIIE
g = Leup = 1480 + 0,5-125 = 1542,5; X5 = 0;
B HWDKHEH TOJIIIE
rg-b=1L¢ =1480 + 0,5-410 = 1685 m.
BrImonHsIs pacyeT aHATOTUIHO TIPEIBIAYIIEeMY IS ydacTka |, momyaum
Qu=735,2 My,

VYuactok Il - pacuetnas cxema - uept. 138,6; L1 = 1050 m; L, =950 m

Lic=1050 + 0,5-410 = 1255 m; Ly =950 + 0,5x410 = 1155 m.
Pannyc nenpeccuu ry mo popmyse k cxeme 2 Tabn. 47 nis TpaHuIl a,a
_2-1255-1155
12557 +1155°

[Tnomane, orpaHudeHHas KOHTYpOM BbicauuBanus, A = 197750 M2,
[TpuBecHHBINM paguyc KOHTYpa BbicaunBaHus I 1o popmyiie (74)

r= @ =251 m.
3,14

Cpenuss BennurHa GUIBTPAIIMOHHOTO MOTOKA 1Mo Gopmyiie (72)

=1700 m.

d



_2-410-125

h =347,5 m.

[lpuTOoK TOA3EMHBIX BOJA K Kapbepy Ha ydYacTKaX MEXIy 30HAMH ITOBBIIICHHOM
IPOHMIIAEMOCTH TOPHBIX HOpoA ompenaensercs mo Gopmynam (70) u cxembr 1 Taba. 46 mo
CXEME KOJIbIIEBOM CHCTEMBI 32 BBIYETOM ILIOCKOro moToka (o ¢opmymnam (70) u cxemsr 2
Tabn. 46 ¢ OBYX CTOPOH Kaphepa IO IMIUPUHE 30HBI MOBBIIICHHOW MPOHUIIAEMOCTH IMOPO/I,
TepeceKaromeil Kapbep ¢ CeBepO-3aMaa Ha 0ro-BOCTOK)

! B manHom ciydae ObLIIO OBI HCIPaBUJIIbHO PACCUYUTHIBATH IO CXEME HEIOJHOM KOJIbLICBOM CHCTEMBI, TaK KaK
IIpX 5TOM PACYET HE OXBATbIBAJI OBI BCIO 00J1aCTh q)nanpauI/m.

053475 125-2-3,14 05-347,5-125-250 -2
e i 1700 1700
251

[TonHbIH IPUTOK K Kapbepy |-oif ouepenu npu OTCYTCTBUH 3aBEC PaBEH
Q=Qi+ Qu+ Qi =3883,7 + 735,2 + 2706,2 ~ 7325 m*/u.

Onpeuenelme IMPUTOKA MOA3EMHBIX BOA IIPU HAJUYUH 3aBEC.

= 64949 M’/cyT = 27062 M /4.

Pacronoxxenne 3aBec B IuiaHe (uepr. 148,6) ompenerseHo TPU  MPOCKTHPOBAHUH
orpaxkjaromieii 1amMObl M3 YCIIOBHS IPOXOXKICHUS KPHBOH JEHPECCHU HIDKE IOIOIIBBI
HH30BOT'0 OTKOCA J1aMOBI.

OnpeneneHnne TPUTOKOB depe3 3aBeckl Qp m Q) Tpow3BoauM, MNpPUHUMAS WX
cosepiireHHbIME (cM. uepT. 148,6) no hopmynam (70) u cxemsr 12 tabi. 46.

Cpennioo rryouHy (GUIBTPAIIMOHHOTO MOTOKA N OTHOCHUTENILHO IMOJOIIBBI 3aBECHI (UEpT.
148,6) onpenensem o hopmyite (72)

2.230-125

h =167,5 m.

[Mputok Q), Qi k Kapbepy yepes 3aBecy Ha y4actke |, Il onpenensiem mo dpopmymnam (70) u
cxeMbl 12 tabi. 46.

PacuetrHOE paccTosiHMEe MKy KOHTypaMU TUTaHUS M BhICAUMBaHUS Ha ydacTke | paBHO L
=rg-b =620+ 0,5230 =735 m.

15,83 -167.5 -125 - 250
Q= 15.83
735 +5{ o —1}

>

=35900 M’/cyT = 1493 m’/u.

PacuetHOe paccTosiHUE MEX/1y KOHTYpaMy MUTAaHUS U BhICAauMBaHMs Ha ydactke ||
Lc=rq-b=1480-100/250 + 0,5-230 = 1595 m.
_ 15,83 -167,5 -125-100

Q=
1505 + 5 253
0,05

=10446 v’ /cyT = 435 m/u.

9

[Mputox Qi K Kapeepy Ha ydacTKaxX MEXIY 30HAMH MOBBIIICHHOW TPOHHUIIAEMOCTH
omnpeznensieM o popmynam (70) u cxemsl 1 Tabm. 46, a BBIYMTaEM BETMYMHY IJIOCKOTO MOTOKA
JIMIIB B MIpe/iesaX BHICOTHI MPOTUBO(UIBTPALIMOHHON 3aBECHI

Q. = 0,5-3475 -125-2-3,14 3 0,5-167,5 -125-250 -2
= n 1700 1700
251

[Tonusrit nputok Q K Kapbepy | ouepean nMpu HAIUMYUU 3aBEC COCTABMUT:

= 68256 M°/cyT = 2844 M /4.




Q = 1493 + 435 + 2844 = 4772 M°/4,

T.€. HHTEHCUBHOCTh OTKAYKH IPH HAJTHMYUH MPOTUBO(UIBTPALIMOHHBIX 3aBec Ha (7376 - 4772)
3
2604 m°/4 MeHbIIIe, YeM MPH UX OTCYTCTBHUH.
Koaddumument 3¢ hekTHBHOCTH 3aBeC paBeH:

K¢ = 477z = 0,65.
7325

14.10. dns ycioBHid NOBBIIICHHOW CIIOXKHOCTU (KPYMHBIC BOJONOHU3UTEIBHBIC CHCTEMBI,
HEOJTHOPOAHBIN (PUIBTPALIMOHHBIA TOTOK, CJOXKHBIE OYEPTAHHUS KOHTYPOB NUTAHUS U
BOJIOTIOHM)KEHHSI M T.II.) pacyeT BOJONOHU3UTEIBHBIX CHCTEM II€JIeCO00pa3HO MPOBOJIHUTH C
ucnonp3oBanuem Metoga DI'JIA (37eKTpOruapOJMHAMUYECKUX aHATIOTHA).

Meton OI'JIA ocHOBaH Ha aHaJIOIMM MEXAY SIBJICHUSMHU YCTAaHOBMBILEHCS JIaMUHApHOU
bunbTpaM U IPOXOXKACHUS TOKA B AJIEKTPONPOBOAHOIN cpene. AHAOTU HapaMeTpoB U
OCHOBHBIX 3aKOHOB JIBYX IIOTOKOB IPUBE/ICHBI B Ta01. 48.

TaOnuma 48
DuibTpanus BoJbl DJIEKTPUUECKUNA TOK
Hanop DnexTpuuecKuil moTeHuan
[ToBepXHOCTH paBHBIX HAIIOPOB DKBHITOTCHIINABHAS IOBEPXHOCTh
Koadpduument punprpannn Y aenpHas 2IEKTPOIPOBOJHOCTD
CkopocTh pUIBTpanuu IIitoTHOCTE TOKA
OUIbTpallMOHHBIN pacxos Cuna Toka
3akon [apcu 3akoH Oma

Anmaparypa Juid pelleHus 3aJad METOJOM 3JIEKTPOrMIpPOJUHAMHYECKUX aHaJIOTUH
BbIlTycKaeTcs cepuitio (mpudopsr DI JIA 9/60, cerounbie anekrpounterparopsl DM-12 u ap.).
Jns  ueneil  BOJONOHMKEHHSI  WCIONB3YIOTCSl  CIUIONIHBIC —IUIAHOBbIE Mojenn (w3
3IIEKTPONPOBOAHON OyMmar), a Takke ceTouHble Mojenu (cM. pasn. 16)

Mopnens OI'JIA nomxHa yIOBIETBOPSTH YCIOBUSAM MOJ00US: T€OMETPUUECKOMY MOJO0UIO0
obyiacTu GUIIBTPAIMH; TOJJOOMIO0 TPAHHYHBIX YCIOBUH (KOHTYPBI MUTAHUS U BOJOTOHMKEHHS
MOJICIIUPYIOTCS ~ DJIEKTPUYECKOW  IIMHOW,  HENPOHHUIIAEMBI  KOHTYp -  0oOpe3om
3JIEKTPONPOBOIHON OyMaru); MpOHOPHHOHAIBHOCTH MEXKIY 3JIEKTPOIPOBOJIHOCTBIO MOIEIH
Y BOJIOIPOBOIUMOCTBIO CIIOSI.

M3MepeHuss Ha MOJENN 3JIEKTPUUYECKUX MOTEHLUANOB OMNPEAEISIOT MPONOpLUOHATIbHbIE
BEJIMYMHBI HAMOpa B Pa3IMYHBIX TOYKAX U TMO3BOJSIOT MOCTPOMTH SKBUIOTCHIMAIH (JIMHUH
pPaBHOTO Hamopa). 3aTeM yxe MPOBOJAT OPTOrOHAJIbHbIE UM JIMHUU TOKOB M, TAKUM 00pa3oM,
Ha MOJEJIU CTPOUTCS TUIApPOAMHAMMYECKas ceTka. M3MepstoTcs u npyrue sJaeKTpuuecKue
mapameTpsl (CHia Toka, HampsbkeHue). Pacder mputoka Q, MP/CYT, MOXKHO MPOBOIHTH IO
JIEHTaM TOKa WJIM C UCIOIb30BAHUEM MU3MEPEHUH AIIEKTPUUYECKHX ITapaMeTpoB Mo (opmyIie

_ IpkhS

Q u (84)

rae | - cuma Toka, A;
p - YZICIBbHOE CONPOTHUBIICHHUE JIEKTPONPOBOIHON Oymaru, OM (compoTHBICHHE KBapaTa
OyMaru Mexay ero NpOTHBOIMOJIOXKHBIMUA CTOPOHAMHU );
U - HanpspKeHue, B;
S - MOHMXKEHWEe YPOBHS TPYHTOBBIX BOJ, COOTBETCTBYIOIIEEC PA3HOCTH TOTEHIIMATIOB Ha
mozenu B 100 %, m.

14.11. [Ipu Gonpunx pazMepax BOAOIMOHU3UTEIBHON CUCTEMBI B IJIaHe, OONbILION r1yOnHe
MOHMKEHUS U JJINTEIBHOM CPOKE BOAOOTJIMBA, HECKOJIIBKUX B3aUMOCBSI3aHHBIX BOJOHOCHBIX
CJIOSIX, CJIOXKHOM CMEHE BOJOYNOPHBIX M BOJOHOCHBIX CJIOEB II0 TOPU30HTAIN M BEPTHKAIN
cXeMaTH3alMs MPUPOAHBIX YCIOBHH ISl MCIOJIB30BAHUS OOBIUHBIX THIPOAMHAMHYECKUX
METO0B MOXET OBITh BBIIIOJHEHA TOJbKO OPUEHTHPOBOYHO M PE3YJIbTATHI PACUETOB HEIb3s




CUMTATh HAJCKHBIMHU. B TakuX CiIy4asx MOXKHO HCIIOJIb30BaTh MPUOIMKEHHBIE METOIBI
pacdera, B 4aCTHOCTH, METOJT BOJHOTO OajlaHCa B 30HE BOJIOTIOHIKCHHS.

[Tpu pacderax 1mo 3TOMy METO/IY MPUTOK K BOJAOIIOHU3UTEIILHON CHCTEME YCIIOBHO JICIUTCS
Ha JBE YacTHU. MPUTOKA 3a CUYET CPaOOTKH CTAaTUYECKHX 3arlacoB IMOJ3EMHBIX BOJ U
JUHAMHUYECKHE MPUTOKU. K cTarmueckuM pecypcam OTHOCHTCS Ta 4acTh BOJBI, KOTOpPas
MOXET ObITh OTOOpaHa U3 TPYHTA B MpeJieax ACMPECCHOHHON BOPOHKH.

K muHamMu4ecknM MPUTOKaM OTHOCUTCS Ta YaCTh OTKAYMBAEMOU BOJIbI, KOTOpAs MOCTYIAeT
K BOJIOIOHU3UTEIBLHON CHCTEME BCJICACTBHE HWHQPWIBTpAUM aTMOC(HEPHBIX OCAIKOB,
BBINAJAIOIINX B 30HE BOIOIIOHIKEHM, a TAK)KE UX 00JIACTH ITUTAHMUSL.

[TpuToku 3a cueT cpaboTku cratudeckux Qs M3/CYT, 3aracoB OMPEACIIIOTCS 1Mo hopmyIie

Q="M
st (85)
rae V - 00beM TpyHTa B ACTIPECCHOHHON BOPOHKE, M

t - 3aaHHOE BpeMs cpabOTKU CTATHYECKUX 3aMacoB, CYT;

WL - CPeIHsSI BEIMYKMHA BOJOOTIaYHM OCYIICHHBIX CJI0€B IpyHTa (M3MEHSETCS B Ipeieax
0,008 - 0,35 mns pa3nUYHBIX BOJOHOCHBIX TPYHTOB), MPUHHUMAETCS IO JaHHBIM
N3LICKAHU.

JlmHamuueckue 3amachl ONpenesstoTCs CIeayomuM 00pa3oMm:

JUHAMHUYECKHE TPHUTOKH 3a CYeT HHQPWIbTpamuu aTtMochepHbIx ocaakoB Qi M3/cyT,
OTIPECIISAIOT MO (hopMmyie

Qin = Fo, (86)

rae F - oOmas miomaas pacnpocTpaHeHU BOAOIIOHUKEHUS, KM%
® - TIONOJHEHHE 3aIacoB BOJ 3a CYET MH(PHIbTPAIMK aTMOC(HEPHBIX OCAIKOB (MOIYIIb
MOA3EMHOTI0 CTOKA JUIsl IAaHHOT'O pailoHa, M3/CyT Ha 1 KMZ);
TuHamMudeckue mputoku Qy, MS/CYT, u3 obiacT muTaHusA (COCETHUX BOIHBIX 0ACCEHHOB,
BOJIOOOHIIBHBIX BOJIOHOCHBIX CJIOEB H JIp.)

Qr = Bkizh, (87)

r7e B - cpenHss MMprHa MOTOKA MOI3EMHBIX BOJ] Ha TPaHuIle 00JacTU MUTAHUS, M;
>hj - cyMMa TOJIIHH BOJAOHOCHBIX CJIOEB, M;
| - [paJIueHT TIOTOKA MOI3EMHBIX BOJ] B IPUPOTHOM COCTOSIHUH.
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Yept. 139. PacueTHble rHAPOreooruyeckKne paspesbl (k npumepy 41)

a - pa3pe3 BHE 30H TEeKTOHHYECKUX HapYIICHHA; O - B 30HAX TEKTOHUYECKUX HapyIICHHHA



OGumii putok Q, MY/CYT, K BOIONOHH3UTEILHON CHCTEME OIPE/IeTSIETCs 10 hopMyIIe
Q= Qst + Qin + Qr. (88)

14.12. B cny4asix HEpaBHOMEPHOCTH MPUTOKA IMOJ3EMHBIX BOJ K Pa3IMYHBIM y4acTKaM
BOJIOTIOHU3UTEIIPHOW CHCTEMBI, HAmpUMeEp, MPU €€ PACIOJOKCHHH B HEMOCPEICTBEHHOU
OlM30CTH  OT BOJOEMa, IIeliecoO0pa3Ha COOTBETCTBYIONIAS  pPACCTAaHOBKA  CPEJNICTB
BOJIOTIOHIKEHHUS. [l pacueTa MpuTOKa CTOPOHBI KOTJIOBaHA UM CHCTEMY CKBKHH CIEIYET
pa3enTh Ha YY4acTKH, U MPUTOK K KaKJIOMY y4acTKy ompenenats mo ¢Gopmynaam (70) u k
cxeme 2 T1abm. 46 (mpu X = 0, rg = L¢) ¢ npeaBapuTeabHBIM IOCTPOCHHUEM
THJIPOAMHAMUYECKOM CETKH (JICHT TOKA).

>

A

Yepr. 140. I'uapoannaMuyeckas ceTka puaIbTPaAHOHHOIO MOTOKA

1 - KOHTYp NUTaHMs; 2 - JIEHTBI TOKA; 3 - JINHUHU TOKa; 4 - KOHTYDP BOJIOTIOHM)KEHHS

T'unponunamudeckas cetka (dept. 140) oOpasyercst cucTeMOW 3KBUNOTEHIMaNEH (TMHMIT
pPaBHOTO HAIOpa WM PaBHOW IIyOMHBI MOTOKa) M HOPMAIbHBIX K HUM JIMHUHA Toka. YacTh
o0acTi GWIBTPALUY, 3aKITI0UEHHAsE MY ABYMS JIMHUSMHU TOKA, HAa3bIBAETCS JICHTON TOKa,
KOTOpas MojpasJieNsieTcs SKBUIIOTEHIINAISAMU Ha OTceKu. Vcxoas U3 MOCTOSHCTBA pacxoaa B
npeenax JEHThl TOKa OTCEK MPU MOCTOSHHOM (M0 HAMOpY) LIare SKBUIMOTEHIUANICH TOKCH
YIIOBJIETBOPSATH YCIOBUIO

[
i (89)
rae b, li - cooTBeTcTBEeHHO MIMpPHHA U JUTHHA I-TO OTCEKA,;
kihj - BOompoBOAMMOCTb BOJIOHOCHOTO CJIOSI B OTCEKE.
Jlnst 0THOPOAHOTO BOJIOHOCHOTO CJIOSI ¢ HAIIOPHOW M O€3HAMOpHOUW (PruibTparuen ciaemayeT
UCXOJIUTh U3 YCIOBHS

k-h. ?‘ = const,

b
T = const.

i (90)

Jlnst yenoBui Mayioi CIIOKHOCTH (HECIIOKHBIE OYepTaHUsI KOHTYpa MUTAHUS, OJHOPOIHAS
BOJIONIPOHHUIIAEMOCTH U T.I1.) THAPOJIUHAMUYECKYIO CETKY WJIM PACUETHBIEC JICHTHI TOKA MOXKHO
CTpouTh TrpadudecKkd, a B Oo0Jiee CIOXKHBIX clydasx - ¢ mnomombio mpudopa DIJIA.
['paduueckoe moCTpoeHHE JIEHT TOKA IMPOU3BOJUTCS B CIEAYIOIIEM HOPSIIKE:

Ha pacyeTHOM Yy4YacTKe B IEPBOM MPHUOIMKEHMHM HAMEYaloT AKBUIIOTCHLIMATH MEXKIY
KOHTYpaMH MUTaHUA ¥ BOJONOHM)XEHUS, HAapuMep, yeTbipe s3kBunoreHuuan - 20, 40, 60 u
80 % pa3HOoCTH HAIOPOB HA KOHTYpaxX MUTaHUS U BOAOIIOHWIKEHUS, pa30uBas UMM JICHTY TOKa



HAa IIITh OTCEKOB;

HOPMAaJIbHO K 3KBUIOTEHLUAIAM MPOBOJAT JBE JIMHUM TOKA, 00pa3yrolue Mexay coOoi
JICHTY TOKa,

o

ONPEACIAIOT BETUYUHBI i WIA i IS KQXJIO0T'O OTCEKa;

KOPPEKTHPYIOT PACHOJI0KEHNE SKBUIIOTCHIMAICH M JIMHUN TOKA, JOOMBAsICh MOCTOSHCTBA
yKa3aHHbIX COOTHOIIEHUH ¢ TOYHOCTHIO 5 - 10 %; aHANOTMYHO CTPOST CIEAYIOIIHUE JIEHTbHI
TOKAa II0 BCEM [UIMHE pacyYeTHOro ydacTKa. UHMCIIO BBIAEISAEMBIX JIEHT TOKAa 3aBUCUT OT
JKEJIaeMOM  JeTalM3allid B ONPEACICHUM  IPUTOKAa K  Pa3iIMYHBIM  y4acTKaM
BOJIOIIOHU3UTEIBHOTO KOHTYpa.

[Tocne mocTpoeHMs JEHT TOKAa MOTOK B KaXAOH M3 HUX NMPHUBOJUTCS K SKBUBAJICHTHOMY
IUIOCKOMY TMOTOKY LIMPHHOHN Dp ¢ HEKOTOpOI BHIOPAHHOW PACYETHOW BOIOIPOBOIUMOCTBIO
kh. TIpu 3TOM B pacuere MOXKET pacCMaTPHBAThCs WM IMOJHAS JJIMHA JICHTBI TOKA MEXIY ¢
rPaHULAMU - KOHTYpaMH IMTAHWS M BOJOIOHWKECHUS, WIM YYaCTOK JJIMHBI MEXKIY IBYMs
BbIOPaHHBIMU TPAaHUYHBIMH SKBUIIOTCHLUAIIIMHU.

IIpn pacyere moO NOJHOM JUIMHE JIEHTHI TOKAa 32 IIMPUHY OSKBUBAJICHTHOI'O ITOTOKA
IPUHUMACTCSl IIUPUHA JICHTHI HAa KOHTYype BojomoHmkenus by = B (cm. uept. 140), a
NpUBEJCHHAsS JIINHA Ly, M, 5KBUBAJICHTHOTO TIOTOKA OTIPEIENISAETCs 10 popmyIie

L => 17 +AL,
1 (91)
jo_ Kkh 1B
TIe ihi bi
=Bl
(1 OTHOPOTHOTO BOJJOHOCHOTO CJIOS b );

N - YUCJIO OTCEKOB B JIEHTE TOKA.

[Tputok Ha neHte onpenensercs mo ¢popmyaam (70) u k cxeme 2 Tab. 46, monaras ryg = Ly,
| = B, Xes =0,y =y (rae Y| - Hanlop Ha KOHTYpe BoJonOHIKeHHs1) U Kh, paBHOE BBIOpaHHOI
pacyeTHOM BOJAOIPOBOJIUMOCTH CJIOS.

IIpu pacyere Mo yyacTKy JUTMHBI JICHTHI TOKa 3a Do MPHUHUMAETCS ee MIMPUHA 110 HUXKHEH
(Grmmskaiiieit K KOHTYPY BOJOIOHMIKEHHMSI) TPAHUYIHOM SKBUIIOTEHIIUAIIH, BEPXHSS TPAaHUIHAS
SKBHUIOTEHIMATb MPUHUMAETCS 32 KOHTYp MHUTaHWS; MPHUBEACHHAs IMHA SKBUBAICHTHOTO
noToka Ls, M, 17151 yuactka Oyaet

LS bk
1 b. kihi (92)
rje N - Y9KCI0 OTCEKOB Ha PAacYeTHOM ydacTke (I OJHOPOIHOIO CJIOs, KaKk M IPEXJe,
kh 4
k;h; ).

2
Harmops! Ha TpaHUYHBIX SKBUTIOTEHITUATSAX Yp, Yb*, M, OTIPEIEISIOTCS 110 (hopMyiaM:
JUIS HAIIOPHOT'O MOTOKA

Yo=(H-y)P +yj; (93)

IS 6e3HaHOpHOFO IIOTOKAa
Yoo = (H? - )P + 7, (94)

rac P- IIOTCHIMAI Ha rpaHHquﬁ SKBUIIOTCHIMAJIH, Bprﬂ.)KGHHBIfI B JOJISIX CAUHULIBI.



P:yb_yl.
H-y,

[Mputok onpenensiercs no popmynam (70) k cxeme 2 Tabi. 46, B KOTOPBIX IPUHUMAETCS [
=L, 1 =Bg, Xes =0, S=H - Y| = Vp1 - Vb2 (T€ Yp1 ¥ Yp2 - COOTBETCTBEHHO HAIIOPHI HA BEPXHEMH
U HIDKHEW TpaHMYHBIX SKBHIIOTCHIIHANAX) U KN - BeIOpaHHast pacueTHasi BOJOIPOBOIMMOCTD
(8

Ipumep 42. Onpeoderums HEOOXOAUMYIO MPOU3BOIUTEILHOCTh M 11€JIECO00PA3HBIN IIar
BOJIOMIOHM3UTEIILHBIX CKBOKHWH Ha OTHACIBHBIX Y4YacTKaX BOJOTIOHU3UTEIHHOW CHCTEMBI
kotioBaHa (uept. 141), pacrnoioKEHHOTO y PEKH B Meckax, ¢ KoddduimenTom GuiabTpamnuu K
= 15 M/cyT pu yCTAaHOBUBIIEMCS PEKUME.

I'uaponuHamMuveckas ceTka (UIbTpaIlMu MojiydeHa ¢ moMorisio mpuodopa DI A. Tlpu
MOJICIIMPOBAHNKM KOHTYp HHTaHUs (peKa) OTOABHHYT OT KOTJIOBaHA Ha BEJIUYHUHY TOTEPb
Hanopa AL Ha BX0oA (pUIBTPALIMOHHOTO MOTOKA, KOTOPAsi OMpEeNsaeTcsl Al JaHHOTO ciydas
o ¢opmysie (80)

AL =0,525=12,5Mm.

Ha ocHOBaHMH THIAPOJMHAMHYECKON CETKH IOCTpoeHa pacyeTHas cxema (depr. 142).
BBuay CHMMETPUYHOCTH NPUTOKA HAa HEH IMOKa3aHa IMOJOBHMHA 00JacTH (GHUIBTPAILIUH, B
KOTOpOU BbIZE€IeHBI BoceMb (No 1 - 8) JieHT TOKa: OJHa CO CTOPOHBI PEKH - 31€Ch IOTOK
OJIM30K K IJIOCKO-TIApaLICIbHOMY; 110 OJIHOM - Ha yrjlaX KOHTYpA; 10 JBE - TPH - Ha OOKOBOM
1 OeperoBOM ydacTkax KOTJIOBaHa.

JlenTa Toka Ne 1, BBUay ee OIM30CTH K IUIOCKOH, He pa3duBaeTcs Ha oTceku. [l Hee B
KauectBe Dy npuHMMaeM B, a MpHUBEAEHHYIO JUIMHY onpeesieM 1o Gopmysae (91), ¢ yaerom
0HOPOIHOCTH ¢j10s 1pH | = 1 u |;, orcunTeiBaeMbIM ¢ yueToM AL (Tabi. 49).

Pacuernast BogonpoBogumocth Kh st mertsr Ne 1

ch K (—|2+ y_ 15025 +10)

Ha nentax Toka Ne 2 - 8 mo ueTelpe OTCEKa; MOCKOIBKY OHHU 3aKIIFOUEHBI MEXIY
skBunoTeHuaIssMu 10 1 90 % ¢ paBHBIM mIarom Mo HAMOPy, TO JJIS HUX B Ka)JOH JICHTE

=262,5 M°/cyT.

1 = const.
[ [Mpunumaem 3a by mmny skeunorennuanu 10 % u BemeM pacdeT IO Y4acTKy
JUIMHEL JIEHTBI Mexay skBunoreHmmanavu 10 u 90 %. Hamopsl Ha rpaHMIaX pacyeTHBIX

y4acTKOB onpeessieM mo hopmyite (94)
Yoo© = (257 - 10%):0,9 + 10% = 572 M (Ya0 = 23,9 m);
y10° = (257 - 10%)0,1 + 10% = 152,5 M? (Y10 = 12,4 m).

w0
TITTITTE

1.
o

Yepr. 141. PacueTHas cxema (k mpumepy 42)



1 - nuHus ype3a BObI B peke; 2 - Tpacca BOJOMOHU3UTENbHBIX CKBOXHUH; 3 - BOJIOIIOHU3UTENIbHAS CKBAXUHA,; 4 -
HETIOHIDKEHHBIN YPOBEHB MTO3EMHBIX BOJ; 5 - MOHIDKEHHBIN YPOBEHb MOJ3EMHBIX BOJI Ha KOHTYpE CKBaXHH, 6 -
TTOHMKCHHBIA YPOBEHB HA yJaCTKE MEXy CKBaXHHAMHU

P 100%
) OO @ /
el . 20 . y
S| \ _./ﬂ
1 A . . i
i o

. -\/ﬂ @ s
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Yeprt. 142. Cxema JIeHT TOKa B ipumepe 42

1 - 8 - nenThI TOKA; 9 - Tpacca BOJAOMOHM3UTEIbHBIX CKBaXHH, (KOHTYp cToKa); 10 - peka (kouTyp mutanus); 11 -
TPaHUIIBI ICHT TOKa (JINHUK TOKA); 12 - THHUK PaBHBIX HATIOPOB (IKBUTIOTCHIIHAIIBI)

Pacuetnas BogonpoBoauMocTb ciiost Kh st ment Ne 2 - 8
Koo+ Yio . 15239 +124)
2 2

HpI/IBeI[eHHaH AJINHA paCuYC€THOI'0 y4aCTKa Ls JUIS Ka)KI0M JIEHTHI BBIPA3UTCAd B BUJIC

kh =27225 m’/cyr.

JlanbHelmmii pacuer cBeqeH B Ta01. 49

Tab6numa 49
Homep l Qr 9
JIEHTBI TOKa B bio b Lo Ls Qr =5 n My
i Iar ckBaxxuH q
1 254 - 0,38 107 9800 38,6 960 25,0
2 26 30 0,43 52 1790 69,0 960 14,0
3 59 65 0,53 138 1480 25,0 960 38,4
4 88 105 0,56 235 1400 15,9 600 37,7
5 52 65 0,73 190 1075 20,6 600 29,0
6 92 105 0,94 394 840 9,1 384 42,0
7 130 143 0,85 486 925 7,1 384 54,0
8 39 41 3,72 610 210 54 384 71,0

14.13. B cnyyasx, Korja cxeMaTH3alMs MPUPOJHBIX YCIOBUH MpEACTaBIsAeTCS
3aTPYJHUTENBbHOM, IMOATAIHOE BBIOJIHEHNWE BOJOMOHU3UTEIBHBIX PadOT M TOCTENEHHBIN
BBO/JI B JICWCTBUE BOJOMIOHU3UTENBHBIX YCTPOICTB 0COOEHHO HeoOXoauMbl. CucTemMaTniyeckas
KOPPEKTHPOBKA pAacd4eTOB M IPOEKTHBIX DPEIICHUM Ha KaXKIOM IIOCJIEOYIOIIEM 3Tare I0
JAHHBIM, TIOJYYEHHBIM Ha NPEABLAYIIMX JTarnax padoTbl BOJOMOHU3UTEIBHBIX CHCTEM,




MO3BOJIIET B KOHEYHOM CUETE HAXOJUTh MPABWIbHBIC PENICHHS, M30eraTh KaK H3JIUITHUX
3aTpar, TaK U aBapUHUHBIX CUTYaIH.

AHAJOTUYHBI METOJ, OCHOBAaHHBIM Ha WCIIOJIB30BAHUA W OSKCTPAIOJSIUU JTaHHBIX,
MOJIYYEHHBIX NPU CTPOUTENHCTBE M SKCILTyaTalldd TOPHOTO MPEANpPUATHS, MOXET OBITh
MPUMEHEH ISl PaCUYeTOB BOJOTIOHIIKEHUS TIPU PEKOHCTPYKIIMHM M PA3BUTHUHU CYIIECTBYOIICH
CUCTEMBI 3alIUThl TOPHBIX BHIPAOOTOK.

IIpumep 43. Tlocne BBRINOTHEHUS TOTOTHUTEIBLHBIX U3bICKAHUI, HAMEUCHHBIX B MPUMEPE
2, YTOUYHEHHUS MTPOCKTa 3aIUThl Kapbepa IMepBOM ouepean U pa3pabOTKH €ro A0 OTMETKH 452
M, TOHM)XEHHUS YpPOBHS BOJbI B TOKPOBHOM TOJIIE 0 OTMETKH 445 M U TNpOBeICHUs
HAOMIO/IEHUI 3a JIeCATh JIET MO CETH HaONIOJaTeNbHBIX CKBAXXHMH, NPEIyCMOTPEHHBIX B
npuMepe, MOTYICHBI CIICTYIOIINe JaHHbIE.

[ToxkpoBHas BOJOHOCHAs TOJINA [EPECIAUBAIOIINXCS TIECKOB M CYIJIMHKOB HMEET
pacmpocTpaHeHHEe B BHJE TOJOCHI, MPOCTHPAIOMIEHCS C BOCTOKA Ha 3amaji, ¢ BBIXOJaMH
MIECKOB Ha MOBEPXHOCTh B 18 KM I0ro-BOCTOYHEE MECTOPOXKICHHS U B / KM 3alajHee €ro;
mprHa motoka B 310t Tosime 400 - 7500 M, nonHas rimyouna h = 250 M, cpeaHee 3HaueHHE
koadp¢unumenta ¢unptpaumun K = 0,94 m/cyr, Bomoornmaua - 0,016; cpenHee 3HaueHue
Kod(duimeHTa GUIbTpaK OTACIBLHO MeckoB - 3,18 M/CyT; mUTaHHe MOA3EMHBIX BOJ ATOU
TOJIIIM MPOUCXOJUT 32 CUET aTMOC(HEPHBIX OCAAKOB, TTIABHBIM 00pa3oM, CTEKAIOIIUX C Top -
4yepe3 MEIKHUE PEUKH U PYIbH M UX KOHYCa BBIHOCA, a TAKIKE Yepe3 BOJOHOCHBIC U3BECTHSIKH U
MECYaHUKH IMyTeM (UIbTpalUd W3 HUX BOJIBI 4Yepe3 pa3Aeisionluil MmiacT U B MecTax
KOHTAKTa 3TUX BOJOHOCHBIX CKAJBHBIX MOPOJI C MIECYaHO-CYTIIMHUCTOMN TOJIIICH Ha BOCTOKE U
ceBepo-3amajZie OT PYAHOro Tela, a TaKKe HEMOCPEICTBEHHO B MECTE BbIXOJa IECKOB Ha
MOBEPXHOCTh B 18 KM I0r0-BOCTOYHEE MECTOPOXAeHHS (r/ie mpoTeKaeT HEOOJBIION pydeh);
pas3rpys3Kka MoJI3eMHbBIX BOJ MPOUCXOTUT B PEKE MPUMEPHO B / KM 3alaJHEEe MECTOPOKACHUS
Ha oTMETKe 425 M.

PynonocHas tomma (B cpeanem 100 M) COmEpKHT B OCHOBHOM CTATHUECKHE 3aIlachl
MOJI3EMHBIX BOJI, COOONIAOIINXCS C BOJAMH TOKPOBHOHM MMECYaHO-CYTJIMHUCTOW TOJIIM Ha
y4acTKax COMPHUKOCHOBEHHUs HAKJIOHHOW KpPOBJIM PYAOHOCHOW TOJIIM HEMOCPEICTBEHHO C
neckamM. Bce Takume ydYacTKM pacIioIOKEHBI BhImie OTMETKH 360 M; KoaddummeHT
GuabTpau MOPOa PYAOHOCHOH Tommm B cpeanem 27 wm/cyrt, Bomootmada 0,02 - 0,045;
YPOBEHB BOJIbI TAKOM K€, KAK U B IOKPOBHOM TOJIILIE.

Paznensromiue MOPO/JIBI, MO/ICTUJIAIOIIINE MECYaHO-CYTTTUHUCTYIO TOJIILY,
CJIa0ONPOHHIIAEMBI - UMEIOT cpenHuit Kodpdurment dpuibrpanuu 0,05 m/cyT.

HuxHue, moacTuiaronre BOJOHOCHBIE M3BECTHSKU W TECUAHUKH, MPOCTUPAIOIINECS Ha
OOJIbIIIyI0 TJIYOMHY, B OCHOBHOM NPHHHMAIONIME BOJbI, CTEKAIOIMEe C TOp uepe3
pa3fensomui MIacT, a Ha Yy4acTKaX HEMOCPEICTBEHHBIX KOHTAaKTOB C MECKaMH MUTAIOIIHIE
MOKPOBHYIO TMECUYAHO-CYTJIMHUCTYIO TOJIY (SBISIONIYIOCS U HUX OOJACThIO pasrpys3Ku),
XapaKTepU3YIOTCs CpeiHel BOIONPOBOAMMOCTHIO - 62,4 MZ/CYT, a ypoBeHb BOJIbI B HUX Ha 15
- 20 M BbIIIIE, YEM B IIOKPOBHOM TOJIIIIE.

[Tomyuensl U apyrue AaHHbIE. B 4acTHOCTH, MOJY4€HO MOATBEpXkAeHUE d(PPEeKTUBHOCTU
MIEPBOOYCPETHON BOJIOTIOHU3UTEILHOW CHCTEMBI, BKIIOYAIOIICH ITOA3EMHBIC JPECHAXHBIC
BBIPA0OTKHM B PYIOHOCHOM TOJIIIE C MOA3EMHONM HACOCHOW CTAHIMEW M MIAXTHBIM CTBOJIOM,
pacIoIOKEHHBIMA B CEBEPHOW YaCTH pailOHAa MECTOPOXKJICHUS, CIICIUATBHYIO BBIPAOOTKY B
HUOKHHX, TOACTUJIAIONIMX MECTOPOXKJIEHUE, BOJOHOCHBIX HW3BECTHSAKAX M TIECUAaHUKAX H
OTJICIbHBIC CKBOXHWHBI B HUX Ha YYacTKax, TJIe MPOHMCXOJUT MUTAHUE U3 ITUX BOJOHOCHBIX
CIOEB  BEPXHUX TIECKOB, a TakkKe TMOJIYKOJIbI[0 BOJOMOHMU3UTENBHBIX  CKBAXKHH,
000pY/IOBaHHBIX CKBRKHHHBIMU HACOCAMH JUIsI 3a00pa BOJBI M3 IMOKPOBHOW TOJIIH. B 3TOi
cUCTeMe OBLIO UCIOJIb30BAHO:

HAKJIOHHOE 3aJIeTaHWe IeCKOB TOKPOBHOW TOJIIIM C ITaJICHUEM Ha IOT, ITO3BOJIMBIICE
0oTOMpaTh BOJY M3 HUX C OOJNBIICH TITyOWHBI, YeM Ta, IJIe UMETU MECTO BBIXOJbI IECKOB Ha
OTKOCHI Kapbepa,

BBICOKAsi BOJIOTIPOBOJMMOCTh PYIOHOCHOH TONMIMM WU yHOOCTBO 3abopa BOABI U3 HEe



MOJI3EMHBIM JIPEHAKEM;

3¢ ()EKTUBHOCTh CHWKCHHSI HAIoOpa B TOJCTHJIAIONIUX MECTOPOXKJICHUE BOJIOHOCHBIX
M3BECTHSAKAX U MECYaHMKAX HA ydacTKaxX HanboJiee HHTCHCUBHON (QMIBTPAIH BOJIBI U3 HUX B
MTOKPOBHYIO ¥ PYJIOHOCHBIC TOJIIIIH.

[Tocnenauii TOJ OTKa4yKa MPOMCXOJWJIA MPAKTUYECKH MPH yCTAaHOBUBIIEMCS PEKHUME B
MIOKPOBHOM TOJIIIE M B TOJCTHIIAIONIMX M3BECTHAKAX W IMECYAHHWKAX; B PYJAOHOCHOW TOJIIIE
UMEJI0 MECTO HEKOTOPOe CHW)KCHHE YpPOBHS, MO JaHHBIM HAOIOJIEHUH MOCTpOEHA KapTta
THIPOM3OTUIIC B IMOKpOBHOM Ttommie (cMm. depr. 143); B MOACTHIAIONIMX BOJOHOCHBIX
W3BECTHSAKAX, KaK M MMECYAHUKAX, COXPAHWJIOCH MPEBBINICHNE YPOBHEH B HUX HAJ YPOBHSIMU
MOJA3EMHBIX BOJ TOKpoBHOW Toymmu Ha 15 - 20 M; 3a 3TOT roa OBLIO OTKA4eHO BOJBI
HEIMOCPEICTBEHHO U3 MOKPOBHOM TOJIIU 1,4-106 M3, U3 PYJOHOCHOM TOJIIH - ZI.,6-ZI.O6 MS, B
TOM YHCJIE 3a CUET ¢ OCYIICHHS 0,3-10° M°, ¥ U3 MOJCTHIIAONINX M3BECTHIKOB M MIECYAHHKOB
2,4 10° M°,

i

Yepr. 143. CxemaTH4YeCKasi THAPOre0IOTHYECKAsi KAPTA paiioHa MecTopoxaenusi (K
npumepy 43)
1 - rpanuma 00IaCTH PaCIPOCTPAHCHUS BOIOHOCHBIX TIOPOJ MOKPOBHOM TOJIIIH; 2 - BBIXOBI IECKOB Ha
MOBEPXHOCTH (MUTaHKE MOI3EMHBIX BOJ] TOKPOBHOM TOMIIN); 3 - THAPOU3OTHIICHI TIO3EMHBIX BOJI TIOKPOBHO

ToJmH; 4 - Bogopaszen; 5 - BBIXO/IBI IIECKOB Ha MOBEPXHOCTH (pasrpysKa MOI3eMHBIX BOJI IIOKPOBHOM TOJIIH B
peke); 6 - 3a1eKb MOJIE3HOTO UCKOIIAeMOro; 7 - 001aCTh MUTAHKS MOACTHIIAIONINX N3BECTHIKOB U IECYAHUKOB

bbulo Takke yCTaHOBIIEHO, 4YTO TpuUpalleHue o0beMa JETNPEeCCHOHHON BOPOHKH B
MOKPOBHOM ToJIIle BHayaje ObLJIO MHTEHCHUBHOE, a B JalbHEHIIeM CHUXajiock. Mcxoas w3
TOr0 M IpPHUHUMAs C HEKOTOPhIM 3allaCOM 3a OCHOBY JaHHBIE IIOCIEAHEro Iepuoja
NEepBOOYEPEIHBIX PA0OT, MOJIYYEHO YIENbHOE TMpHpalleHue o0beMa, y JIENpPecCHHHOM
BOPOHKH B ITOKPOBHOM TOJIIIIE

V= 5,5-106 M Ha 1 M nonmxenus YIIB.

[IpuToK W3 PYAOHOCHOW TOJIIM JOJDKEH OMPENCISIThCS HCXOJsS HCKIIOUUTEIBRHO W3
COJIepIKaINXCs B HEM CTAaTMUECKUX 3alacoB BOJBI; MPU STOM OCTATOYHBIN 00beM V; TOpHBIX
MOPOJT PYAOHOCHOM TOJIIIH, MOAJIEKAIUX OCYIIEHUIO, COCTaBIISIET

V, =50,3-10° M.

VaenpHbli 00BEM CTAaTHYECKUX 3alacoB TOJ3EMHBIX BOJX V3 B TOACTHIIAIOIINAX



M3BECTHSIKAX U [IECUAHUKAX COCTABIISIET:
_ 3
Vst3 = 60000 m” Ha 1 M monmxenus YIIB.

B otux  ycnoBusx  TpeOyeTrcs — ONpPEACIHUTh  MPUTOKH  TOA3EMHBIX  BOJ K
BOJIOTIOHU3UTEIILHBIM YCTPOHCTBAM TPU PEKOHCTPYKIIMH Kapbepa JJIsl YBEIUYCHUS JOOBIYH C
1,5 miuH. MY/t 0 5 - 6 MuH. MP/T, €ro COOTBETCTBYIOLIEM DACLIMPEHHN U YIIyOICHHH 0
otMeTkH +240 M.

[lpyHuMaeM TOPUHIMIKAIBHYIO CXEMYy  BOJOIIOHHU3UTEIBHOM  CHUCTEMBI  Kapbepa
AQHAJIOTUYHYI0  TNPHHATOW  paHee, OCYHICCTBICHHOH ©  OmpaBAaBIIed cedst  IpH
HepBOOUEPEIHBIX paboTax, T.e. mpeaycMarpuBaeM (cM. uept. 144):

NOJI3¢MHBIC BBIPAOOTKH ISl KAPhEPHOT'O BOJOOTIIMBA H JPEHAXKA PYIOHOCHON 30HBI,

BOJIOTIOHU3UTEIIbHBIC CKBRKUHBI Ha BOCTOKE, FOTO-BOCTOKE M CEBEPO-3aIiajie sl OTKAYKH
BOJIbI U3 MOJICTHJIAIOIINX U3BECTHSIKOB M IECUAHUKOB;

HO/I3E€MHBIC JIPEHAXHBIC BEIPAOOTKH B PYJAOHOCHOH 30HE U B MOJICTUJIAIOIINX BOJOHOCHBIX
U3BECTHSIKAX U MECYaHUKAX.

Yepr. 144. O61masi cxema pa3BUTHS BOJONOHM3UTEIbHOM cucTeMbl (K mpumepy 43)

1 - noa3eMHBII BOJOOTIMBHON KOMILIEKC; 2 - ApeHaxkHble BeIpaboTku ropuzorTa 400 (I ouepens); 3 -
npenaxknsie BeipadoTku ropuzonta 240 (11 ouepens); 4 - c6oiika ropuszonta 400 ¢ ropuzontom 240; 5 -
BOJIONTOHU3HUTENBHBIE CKBAXKHHBI | 0Yepeu B IOKPOBHOM TOIIIE; 6 - BOJONOHU3UTENLHBIE CKBAKUHBI B

MOJICTUJIAFONIMX CKaJbHBIX TPYHTAX; 7 - BOJOMOHU3UTEIbHBIE CKBaXXHHBI || ouepenn B MOKPOBHOH ToJIIIE; 8 -
KOHTYp pyAHOro Tena; 9 - KOHTyp Kapbepa | ouepenu; 10 - mpoMexyTOUHBIH KOHTYp Kapbepa K MOMEHTY
MOJIHOTO OTKJIIOYEHUS BOJIOTIOHU3UTENBHBIX CKBaXKUH | ouepenu; 11 - koHEUHBIN KOHTYp Kapbepa; 12 -
BOJIOOTBO/ISIIIIUE YCTPOUCTBA

Hcxons W3 IIOCTaBIEHHOM  NPOM3BOJACTBEHHOW  3a7a4d, TEOJIOTMYECKUX U
THJIPOT€OJIOTUYECKUX YCIOBUIM TNPEABSABISIOTCS Cleaylole TpeOOBaHUS K CUCTEME U
pacyeTram BOJOIOHMKCHHUS:

HeoOXxouMas TIyOMHa MOHMKEHUS YPOBHS MOA3EMHBIX BOJ B PYAOHOCHOW TOJIIE - JI0



orMeTkH +240 M (COOTBETCTBEHHO MPUHSTOH TITyOHHE Kapbepa);

B TOKPOBHOM MECYAHO-CYIJIMHUCTOW TOJImEe - 10 OTMeTKH +285 M (COOTBETCTBEHHO
HaHM3IIUM OTMETKAaM BBIXOJAa II€CKOB Ha OTKOCHI Kapbepa U CONPHUKOCHOBEHHUS C
PYJIOHOCHOM 30HOM);

B TIOJICTUJIAIOIIUX BOJIOHOCHBIX M3BECTHIKAX U MECYAHUKAX !

B pailoHe IaXTHOTO CTBOJIa Ha CEBEpPE MECTOPOXKACHHS - JI0 OTMETKH IOJ3€MHBIX
BbIpaboTOK +240 M™;

Ha OCTAJIbHBIX Y4acTKax, IJie 3alpOCKTUPOBAHBI BOJAOIOHU3UTEIIbHBIE CKBAKUHBI - HIKE
OTMETOK KOHTAKTa CKaJIbHBIX BOJIOHOCHBIX IOPO/] C IECKaMH MOKPOBHOM TOJIIIH.

TpeGyemoe NONMOTHUTEIBHOE MOHUKEHHE YPOBHS MOJ3EMHBIX BOJ| Sad [0 CPABHEHUIO C
JOCTUTHYTHIM IIPY IEPBOOYEPETHBIX paboTax

Sad = 445 - 285 =160 m.

Tpebyemoe noHmxeHue ypoBHs MoA3eMHbIX BoA Sy 3a 1 rox - 1o 10 m.

Bpems i1 JOCTHIKEHHS TTOJTHOTO IOHMKEHUST YPOBHS No13eMHbIX Boa t = 20 ner.

W3 npuBenennoit Ha depT. 143 kapTel BugHO, uTo 60 % BCero moToka MOA3EMHBIX BOJ
HaNpaBJICHO K Kapbepy. [Ipw manpHeWieM pa3BUTHM Kapbepa M CHIDKCHUS YPOBHSI
MOJI3EMHBIX BOJ HM)KE OTMETKH MX 3epKaja B 00J1aCTH pa3rpy3KH peka, MPOTEKAronasi B TOM
paiioHe, MOXKET CTaTh JOMOJHUTEIbHBIM UCTOYHUKOM MTHUTAHUS TTOJ3EMHBIX BOJ] M, OYEBUIHO,
BECh WX TIOTOK OyJeT HampaBieH K Kapbepy. [Ipu 3ToM He MpON30iIeT MPUPAIICHUS TUTAHUS
MOJI3EMHBIX BOJI M3 HEOOJBIIOTO Py4bs, MPOTEKAIOMIET0 Ha yyacTke B 18 kM roro-BocrouHee
MECTOPOKICHHUS.

He u3MeHSIIOTCS Tak)Ke YCJIOBUS MUTAHUS MOJ3EMHBIX BOJ aTMOC(HEPHBIMH OCAaJIKaMU Ha
IpYTHX  ydacTkax. [Ipu MakCHMMaJlbHOM pPa3BUTUU  BOJOIOHIDKCHHS TPUTOK K
BOJIOTIOHU3UTEIILHON CHCTEME Kapbepa OyIeT ciiarathbCsi M3 COBPEMEHHBIX JIHHAMUYECKUX
PECYpPCOB TOJ3EMHBIX BOJ W JIOMOJHHUTEIHLHOTO MPHUTOKA M3 PEKH, MPOTEKAMImeld B 7 KM
3amajiHee MECTOpPOXACHHs. B mporecce pa3BUTHS BOJOMOHIKEHUS OYAET TOMOTHUTENbHBIN
MPUTOK 3a CUYET CpPabOTKM CTATHYECKUX 3alacoB IMOA3EMHBIX BOJ M3 IOKPOBHOH H
PYJIOHOCHOM TOJII ¥ MOACTUIAIOIINX CKaIbHBIX MTOPOJ.

VHTEHCUBHOCTh OTKAYKH JHHAMHYECKUX PECYPCOB (1 TIOJ3EMHBIX BOJI IIOKPOBHOW TOJIIIIN
cocTaBMiia

o - (14 +1,6 -03) -10°
' 8760

[TpuarMast BO BHUMaHHE, YTO MPH 3TOM NepexBaThiBagochk 60 % moroka, AMHAMHYECKHE
pecypchbl NOA3EMHBIX BOJI (1 gr HOKPOBHOM TOJIIIM COCTABSAT:
308

=" =513 M /u.
ql,dr 0,6

=308 M’/u.

AHaNOTMYHO JWHAMUYECKUE PECYPChI MOJ3EMHBIX BOJ MOACTHIIAOIINX CKAIBHBIX MOPO/T
(momoHUTENbHBIC, TAK KaK YaCTHYHO OHU BOILIM B IUHAMUYECKUE PECYPCHI MOJ3EMHBIX BOJ
MOKPOBHOM TOJIIIN) COCTABSIT:

6. = 24-10°
29178760 - 0,6

[Tputok k Kapbepy 3a c4eT cpaboTKU CTAaTHUECKUX 3aMacoB MoA3eMHBIX BoJ 3a 20 ser:
B MOKPOBHOM TOJIIIIE

=457 M>/u.

55-10°-160-0,016

= 81 M’ /u;
Gt 208760 M

B PYZAOHOCHOM TOJIIIE



503-10°-0043

= 12 ™’ /u;
%2 =50 8760 w
B MOACTHJIAOIIINX CKAJIBHBIX l'IOpOI[aX
g, = Q000160 _ 5 sy
2~ 78760 - 20

OnpenensieM NPUTOK U3 PEKU B 7 KM Ha 3ama/ie OT MECTOPOKICHUS.

[IupuHa moToka 3anaanee Mectopoxaenus b = 4000 m.

[Tonoxxenue Bopoymopa mpuHuMaeM Ha 20 M Hibke TpeOyemMod OTMETKH TOHMKEHHOTO
YPOBHS IOJI3EMHBIX BOJ Y Kapbepa Y = 20 M.

Hamnop y pexu

H=425-285+ 20 = 160 m.

Cpennsist riryOrHa oToKa

160+20

h 0 m
2
OYHKIMS TOHUKEHUS 110 popmyTie cxeMbl 2 Tabi. 46
o= 7000 _ 1,75.
4000

Tpebyemoe MoHMKEHNE YPOBHSI ITOI3EMHBIX BOJI Y Kapbepa
S=425-285=140 m.
[TpuTOK M3 PEeKHU K BOJOMMOHU3HUTEIBHOM cucTeMe Kapbepa mo popmyie (70)

~0,94-90-140

- =282 M’/u.
Qu =175 2 M

[TonHbIM TPUTOK B Kapbep:
B Hayaje paboT Mo PEKOHCTPYKINH U YTIyOKe Kapbepa

Q, = 308 + 81 + 12 + 457-0,6 + 55 = 730 m*/cyT;
MaxkcumanbHbBIN
Qumax = 513 + 81 + 12 + 457 + 55 + 282 = 1400 m*/u.
Onpenenenne NPUTOKa NPH HEYCTAHOBUBILEMCH pPexKUMe GUIbTPALMHA

14.14. JInst Ha4aapHOTO MEPHO/Ia HEYCTAaHOBHMBIIETOCS PEKUMa (IETpPECCHsi He TOCTHraeT
o0yiacT nHTaHMs) 3HaYeHUe (QyHKUMM TMoHmkKeHus @ cremyer ompenenarts mo QGopmyrnam
cxemMbl 1 Tabm. 50 WM TpPUHWMATH PAaBHBIM 3HAYCHUIO BEIWUYUHBI D, MOITYy4EHHOMY IO
dopMynam ycraHOBUBIIErocs pexxuma (tabum. 46) ucxonas M3 3HaYCHWH pamuyca JeHpeccuu
l'd, M, BBIYUCIIEHHBIX JUISI COOTBETCTBYIOIINX MOMEHTOB BPEMEHHU 10 opMysiam:

npu 6e3HanopHON QUIBTpALUU

n=r+2/a.Ut;
IpY HaNopHOU puibTpanun
rp=r+15 ja,t. (96)

3HaueHHE BEJIMYUHEI a OMPCACIIACTCA ONBITHBIM ITYTEM UJIU 110 (I)OpMYHaMZ



_kh,
TP

_kh
e

aIc pc

(97)

B nanpHeiimem, Korja Jempeccusi JOCTHTHET OO0JacTH TUTAaHWS, 3HAYCHHs (DyHKIHUU
IOHMKEHUA JUIsL ONpPEACIICHUS IIPUTOKA IIOA3EMHBIX BOJX K KOHTYPHBIM M KOPOTKUM
JMHEWHBIM BOJIOMOHU3UTENIbHBIM cHucTeMaM 10 (opmyne (70) crieayeT OpUHUMATH TI0

dbopmyrnam cxem 2 - 7 tabm. 50.

3HaveHus NpUMeHeHHO# B Ta0u1. 50 ¢pynkiuu Ei(-u), npuBeneHusie B Tadm. 51.

cJIOH
MPSAMOJMHEWHBIM KOHTYPOM ITHTaHHS
WA HETIPOHUIIAEMBIM KOHTYPOM

BogoHocHbIH orpaHuyeH

Taonuma 50
PacueTHas cxema Pacuernas gopmyna
Cxema 1 1 ( «x czs
M O=—-—~F|-—|
ar 4at
_\_{,‘? s neHTpa cucTeMsl X = I.
J71s1 0OTMHOYHOM CKBAYKUHBI X¢g = Iy
HeorpanuueHHb1il BONOHOCHBIN CION
Cxema 2
1 [ %2 [ x*+€+2L°
O=-—|E|--%|tE-———"—"—
A 4at 4at

3HaK «IIJII0C» COOTBETCTBYET HENPOHUIIAEMOMY KOHTYPY, 3HAK «MHHYCH
- KOHTYPY HHUTaHUSL.

Jliist tieHTpa cucTeMsbl X = F, X =0,2=0

Cnoit orpaHuyeH JBYMsl B3aUMHO
NePIeHIUKYISIPHBIMU KOHTYypaMmH,
KaXIblii W3 KOTOPBIX MOXET OBITh

Cxema 3 st neHTpa cucTeMsl
X 1 (e (), a2 (L
O=—-——/|+Ei| - +Ei| -— |tE| -——= |+ E| —-—=
A 4at at at at
La 3uaku QyHkuuu £Ei cOOTBETCTBYIOT BHIaM I'PAHUI] BOJIOHOCHOTO CJIOS:
[+-+-] - X, Z - KOHTYpBI IUTAHUS;
[++++] - X, Z - HempOHHIIAeMBbIe KOHTYPHI;
Ly [++--] - X - KOHTYp MHUTaHUS; Z - HEIPOHUIAEMBIH KOHTYP
Z

napajiicJibHbIMU KOHTYpaMH IMUTAHUA

KOHTYpOM MUTaHUS I
HENPOHUIAEMbIM
Cxema 4 Jlis eHTpa cucTeMBl
1. r N S I
®=-"|Ei - g5 |sE| -
4r 4at at at
Hust dyskimu +Ei 3HaK «MHHYC» COOTBETCTBYET KOHTYPY IHTAHHS,
3HAK «IUTIOC) - HEMPOHHUIIAEMOMY KOHTYPY
Croit OTrpaHHUYEH JABYMS

Wi OJHUM KOHTYPOM TUTAHMUA,




Pacuernas cxema

Pacuertnas ¢popmyna

APYTUM - HCIPOHUIACMbIM

CxeMma 5

HeorpannueHHbIi BONOHOCHBIN CION

1 & . Xﬁi Qi
qD:——ZSiEl - N 3, — hi
4 4= 4at e Q

[ paBHOIEOUTHBIX CKBAXKUH

2
q)z—i Ei_h’
ar 4at

rae Xmt = A/ Xns Xnz - Xpn

Cxema 6

BonoHocHbIH clIoi OorpaHuyeH
IPSAMOJIMHEWHBIM KOHTYPOM ITHTaHHS
WA HETIPOHUIIAEMBIM KOHTYPOM

1L X2 X2
®=—""5| Bi| - |+ i -S|
4 & 4at 4at

Jnst ¢pysxumm £Ei 3HaK «IUTIOC» COOTBETCTBYET HENPOHUIIAEMOMY
KOHTYpY, 3HaK «MHHYC» - KOHTYpY IHTaHus. {11 paBHOAEOMTHBIX
CKB@)XUH IIPHU TPAaHUIE - KOHTYp IHUTaHMSA NPH YCTAHOBUBIIEMCS
pexIMe

@=L |nXmn

2r X
e th = n\ Xhlth oo th 5

th,m = Q thlxmhz e thn

mt

BonoHoCHBIH clloil orpaHuyeH ABYMsI
MEePICHANKYISIPHBIME ~ KOHTypaM# -
MUTaHUs WM HENPOHUILIAEMBIMHU

i=n 2 2 2 2
Y [ T P Bk S (i Y 7R
Ar & 4at 4at 4at 4at

3naku ¢QyHkipu +Ei cOOTBETCTBYIOT BHMIaM TIpaHWI[ BOJOHOCHOTO
CIIost:

a) [+--+] - X, Z - KOHTYpBI IUTAHHS;

6) [++++] - X, Z - HeMpOHHUIIAeMBbIE KOHTYPHI;

B) [+-+-] - X - KOHTYp NUTaHUsI; Z - HEMPOHUI[AEMBIN KOHTYD.

st paBHOMEOUTHBIX CKBRXHH TPH YCTAHOBHBIIEMCS PEKHME IS
CXeM:

a) 6)
IR oo L inSonnoune
27 XpXmimo 2 XXtz
rae Kmtmx = Q/thlxxmhzx < Xinhnx 5

th,mz =1 thlz th22 ce thnz;

X =r{/x X X

mt,mo mhlo*mh2o ***
Xmt - CM. CXeMy 6.

mhno »

IIpumeuyanue.

IIpu onpezneneHun ypoBHS B OJHOM U3 NEHCTBYIOIIMX CKBa)XMH BEIMYMHA Xp AJI 3TOM

CKBA)KMHBI IPUHUMAETCSI paBHOM ee panuycy Iy.

Ta6auma 51
U Ei(-u) W(u,v) mpu v

0,05 0,10 0,20 0,40 0,60 0,80 1,00 2,00 5,00
0,00 o 6,228 4,854 3,505 - - 1,131 0,842 0,228 0,007
0,01 -4,038 4,043 3,815 3,288 2,225 1,555 1,131 0,841 0,228 0,007
0,02 -3,355 3,326 3,244 2,952 2,181 1,553 1,131 0,841 0,228 0,007
0,03 -2,959 3,037 2,887 2,690 2,103 1,542 1,130 0,841 0,228 0,007
0,04 -2,681 2,748 2,629 2,482 2,016 1,521 1,127 0,841 0,228 0,007
0,05 -2,468 2,458 2,427 2,311 1,928 1,493 1,121 0,841 0,228 0,007




U Ei(-u) W(u,v) mpu v

0,05 0,10 0,20 0,40 0,60 0,80 1,00 2,00 5,00
0,06 -2,295 2,312 2,262 2,167 1,845 1,459 1,117 0,839 0,228 0,007
0,07 -2,151 2,166 2,123 2,044 1,767 1,423 1,099 0,836 0,228 0,007
0,08 -2,027 2,021 2,003 1,935 1,695 1,386 1,085 0,832 0,228 0,007
0,09 -1,919 1,754 1,898 1,839 1,627 1,349 1,068 0,826 0,228 0,007
0,10 -1,823 1,487 1,805 1,753 1,564 1,312 1,050 0,819 0,228 0,007
0,20 -1,233 1,221 1,216 1,194 1,114 0,996 0,858 0,715 0,227 0,007
0,30 -0,906 1,000 0,902 0,890 0,846 0,778 0,693 0,601 0,216 0,007
0,40 -0,702 0,779 0,700 0,693 0,665 0,621 0,565 0,502 0,205 0,007
0,50 -0,560 0,559 0,558 0,553 0,534 0,504 0,465 0,421 0,194 0,007
0,60 -0,454 0,476 0,453 0,450 0,436 0,415 0,387 0,354 0,177 0,007
0,70 -0,374 0,393 0,373 0,370 0,361 0,345 0,324 0,300 0,161 0,007
0,80 -0,311 0,310 0,310 0,308 0,301 0,289 0,273 0,254 0,144 0,007
0,90 -0,260 0,223 0,260 0,258 0,253 0,244 0,231 0,217 0,128 0,007
1,00 -0,219 0,136 0,219 0,218 0,214 0,206 0,197 0,186 0,114 0,007
1,10 -0,186 - - - - - - - - -
1,20 -0,158 - - - - - - - - -
1,30 -0,135 - - - - - - - - -
1,40 -0,116 - - - - - - - - -
1,50 -0,100 - - - - - - - - -
1,60 -0,086 - - - - - - - - -
1,70 | -0,0746 - - - - - - - - -
1,80 | -0,0647 - - - - - - - - -
1,90 | -0,0562 - - - - - - - - -
2,00 | -0,0489 | 0,049 0,049 0,049 0,048 0,047 0,046 0,044 0,034 0,005
2,20 | -0,0372 - - - - - - - - -
2,40 | -0,0284 - - - - - - - - -
2,60 | -0,0219 - - - - - - - - -
2,80 | -0,0169 - - - - - - - - -
3,00 | -0,0130 | 0,013 0,013 0,013 0,013 0,013 0,012 0,012
3,50 | -0,0070 - - - - - - - - -
4,00 | -0,0038 | 0,004 0,004 0,004 0,004 0,004 0,004 0,004 - -
5,00 | -0,0010 | 0,001 0,001 0,001 0,001 0,001 0,001 0,001 0,001 0,000

_x Fi(-u) = In 22230

IIpumeganmue. 4at ; mpu U < 0,1 MOKHO IPUHSTH - X

14.15. [Ipu onpeneneHny NpUTOKa MOA3EMHBIX BOJI K KOHTYPHOM HJIM KOPOTKOM JIMHEWHOM
BOJIOIIOHM3UTENIBHON CUCTEME B TOJIAX, CIOKEHHBIX U3 HECKOJIBKUX HEOJHOPOAHBIX CIIOEB,
HEOTPAHUYCHHBIX WIIK OIPAHUYCHHBIX C OJHOW CTOPOHBI (MMEIONIMX OJHY MPSIMOJUHEHHYIO
rpaHuily), 3HaYeHUe (PYHKLIUH TMOHWXEHHUS AJISI CJIOs, U3 KOTOPOTO MPOU3BOJUTCS OTKAUKa,

cleyeT NpUHUMATh 1o Gpopmysam:

AJIL HCOTPaHUYCHHOT'O CJI0A

W(azt;
(D — XCS

D =

W a—zt;
XCS

XCS ]
JJa/hy ).

2

4 (98)

AJId CJIOsL, OTPaHUYCHHOI'O C OJHOM CTOPOHBI,

XCS

iW azt ; XmCS ]
chs xa/bd

4r ' (99)

311eCh 3HaKU £ COOTBETCTBYIOT: «IUIIOC» - HEIIPOHUIIAEMOMY KOHTYPY, «(MUHYC» - KOHTYpPY

NUTaHUA.

3nauenus ¢pynkuun W(U,V) onpenenstorces mo Tabsm. 51:




u= o
2 2
XCS mcs
X chs

v=—2"_ wm
\Ja/by \Ja/b (100)

by ompeznensiercst Al COOTBETCTBYIOIIMX pacyeTHBIX cxeM 1o (opmymnam tabdn. 52. s

LEHTPa U KOHTYpPa CUCTEMBI X¢s = I.
14.16. Tlpm omnpemeneHUM TPHUTOKA TOM3EMHBIX BOJ K JUIMHHBIM JIMHEHHBIM

BOJIONIOHU3UTEIbHBIM cucTeMaMm 10 (opmyne (70) 3Hauenus (yHKIMKM MOHMWKEHHS @
BBIUUCIISIIOTCS TI0 (hopmyIie

D = Xes I: (cs/z\/a:_ F QL_ Xcs/z\/a;
21, /2+/at (101)

3naveHus ¢pyukimit F(U) onpeaesnsirores mo rpaduky uept. 145.
Tab6numa 52

PacueTtHas cxema Pacuetnas ¢popmyna

Cxema 1

1(k k
bd = (hdl_}_hdz]
He \ Mgz a2




0 0204050511214 1618 201~ g e 1+ 552k

Yepr. 145. I'padpux pynxmun F(u)

14.17. 3nauenue (QyHKIMM NOHMKEHHUS NPU PA3HOBPEMEHHOM IIYCKE WM OCTAHOBKE
3JIEMEHTOB BOJIOTIOHU3UTEIILHOM CUCTEMBI, KOT/Ia Ha KaXIOM I-M MPOMEXYyTKe BpemeHH Qi =
const u rpadpuk pacxoma Q(t) m3oOpakaercs cryneHdaTou yuuuer (ueprt. 146), crmemyer
OIpeseNATh A1 N-TO MPOMEXYTKa BpeMeHHU 1o (hopmyIie

<Q -Q.
D= '7'lq3(—ti,l/
le Q (102)

Q
85
403

a

t, t, t,

Yeprt. 146. Ctynenuarslii rpa)uK 0TKAYKH

14.18. TIpomOMmKHUTENBHOCTh HEYCTAHOBUBIIETOCS pEXHMa JOMYCKAaeTCs MPUHUMATH
PaBHO¥ 3HAYCHUIO BPEMEHH {, IPU KOTOPOM BhIYHUCIIsieMast 110 Tabi. 50 GyHKIMS MTOHUKESHUS
@ nmocTUTHET 3HAYEHHH, ONPEACTIEMBIX U COOTBETCTBYIOIIMX CXEM M YCIOBUH MHUTAHHUS MO
Tao1. 46.

IIpumep 44. Onpederumv HEOOXOIUMYIO MPOU3BOAUTENBHOCTh BOJOIOHU3UTEIBHOM
CHCTEMBI B YCIIOBHUSX MpuMepa 35 MpHU HEYCTAHOBHUBILEMCS PEKUME HCXO/s U3 00ecTeueHHs
NIOHVDKEHHST YPOBHS TTO/I3MHBIX BOJ /ISl O€3HAIOPHOTO BOAOHOCHOTO CJIOS HA TIyOHUHY 5,5 M
JUTSL Pa3pabOTKH MIEPBOT0 YCTyIa KoTioBaHa - 3a 10 cyr, moHmwkeHnus Ha 13 M - B TeueHue 25
CYT U TpeOyeMOro MOHWKEHHS YPOBHSI MOJ3EMHBIX BOJI HAIOPHOTO BOJOHOCHOTO ciiost (Sp =
5,2 M) K Hagay pa3paboTKH 2-TO YCTyla KOTJIOBaHa - yepe3 25 CYyTOK Mmociie Hadajaa OTKAuKH.

Bonmootnaua mis 6esnanopHoro BojgoHocHoro cios = 0,08, mbe3ompoBogHOCTH aist
HAIlOPHOTO BOJOHOCHOT'O CJIOA 8y = 0,4-104 MZ/C}/T.

OmnpenenseM paguyc IENPECCUH BOJOIIOHM3UTENBHON CHUCTEMBI lgy Al OE3HAIIOPHOTO
BOJIOHOCHOTO cJ1ost 1o popmyite (95) mput; =10 cyru S; =55 m

042 108 —05-5,5 510
0,08

=316 m.

Oynkuuio noHmwkenus O onpenensem no gpopmyne k cxeme 1 Tadn. 46



316
In—

o= _0329.
27

HCO6XOI[I/IMYI-O IMPOU3BOAUTECIIBHOCTG BOJOINOHU3UTCIIBHBIX CPEACTB Ql HaxoauMm IIO
(popmyxe (70)
10€8 —0,5-5,5 25,5
0,329

Q= = 2550 m’/cyT.

HeobxonmuMyro MpOU3BOAUTEIHHOCTh BOJOTIOHU3UTEIBHBIX CPEIICTB JJISl TOHWKCHUS
YPOBHSI MOJA3eMHBIX BOA Ha BeiamuuHy S; = 13 M (Q) 3a t; = 25 - 10 = 15 cyr Haxomum
UCXOJS U3 MPEINONIOKEHHUsS, YTO 3TH CPEJCTBA BKJIIOYAIOTCS C Hadala OTKayku. J[is sToro
onpezensieM Bpems t', B TeueHHUE KOTOPOIO CPEACTBAMHU C MPOU3BOIUTEIBHOCTHIO Q2 MOIJIO
ObI OBITH JOCTUTHYTO MOHMXKEHUE S = 5,5 M. Ucnonb3ys ¢popmyny (70) u popmyny cxemsr 1
Tabi1. 46, cOCTaBUM ypaBHEHUE!

S S
ik n-s

In

r+2./a.t i’ 2./, G-t
r r

[Tocne moaCTaHOBKHM MCXOJHBIX JAaHHBIX U COOTBETCTBYIOIIKX MPeoOpa3oBaHUil MOTydaeM:

9388.6|h €0+2./1906,23" =369 =5267.35|h €0+ 2./1437,5¢5—t 3,69 ,

0TKyza noadoopom onpenensiem t' = 1 cyT.
Omnpenensiem o ¢popmysie (72) cpeantoro riayouHy GUIbTPAIMOHHOTO MOTOKA

2.18-13

h =11,5 m.

Panguyc nenpeccuu g 3a Bpems tp +t' = 15 + 1 = = 16 cyr onpenensiem o popmyinam (95)

u (97)
fy, = 40 +2\/10'(1)1(;§'16 _343 .

HeobxomuMyro TpOU3BOIUTEILHOCTh BOJOIMIOHU3UTENBHBIX CPEJCTB HAa BTOPOM ITarle
pabot onpenensem mo hopmynam (70) u k cxeme 1 tabi. 46

n 3%
=0 _0342;
2n
10-11,5 -13 ,
= 2 4370 Mey.
Q=034 wer

JIyis HAmOpHOTO BOJOHOCHOTO cjos mo (opmyne (96) Haxomum Bpems t3, B TedeHHe
KOTOPOTO PAIUYC JCTPECCUU I43 JJIS BOJOIMOHM3UTEIBHON CHCTEMBI JOCTHUTHET 3HAUCHUS,
OTBEUAIOIIETO YCIOBHIO YCTAHOBHBIIIETOCS pekuMa gz = Ry, = 340 m

r; =10+1,5,/04-10%t, =340 m,

t3 =12 cyr.

CHGHOB&TGHBHO, JJISL BBIGOpa CpCaACTB BOAOIMOHMIKCHNA B HAITOPHOM CJIOC MOJKHO IIPUHSATH
Qs = 1470 M3/cyT, OTIPENICTICHHOMY TI0 YCTAHOBUBIIEMYCSI PEXKHMY, C BKIIOUEHHUEM ATHX



cpencts uepes 25 - 12 = 13 cyt nociie Havalia OTKauyKu B O€3HAIIOPHOM BOJIOHOCHOM CJIOE.

CymMapHasi TpOU3BOUTEILHOCTh BOJOITOHU3UTENBHBIX CPEICTB MPU HEYCTaHOBHBIIEMCS
pEeKUME COCTABUT:

mpu t <10 cyr Q = Q1 = 2550 M3/CyT,

mpu 10 <t < 13 cyr Q = Q2 = 4370 m°/cyr,

mput> 13 cyr Q = Q, + Q3 =4370 + 1470 = 5870 M3/CYT
C TIOCTCTICHHBIM CHIDKEHUEM JI0 JOCTIIKEHHUS OMNpPENIeICHHOH B mpumepe 35 oOmmein
MIPOM3BOIUTEIILHOCTH CUCTEMBI JUISl YCTAHOBHBILIETOCS PEKUMA.

Ipumep 45. Onpeoderums TPUTOKU TOA3EMHBIX BOJA Ha KaXKIOM JTarne pa3paboTKu
KOTJIOBaHA, BBIMOJIHSIEMON TOJABOJHBIM CIIOCOOOM IUIABYYHUM 3E€MCHAPSAOM C TIIyOMHOM
MOTPYXKEHHUSI TPYHTO3a00pHOTO ycTporcTBa M0 12 M, M yCTaHOBUTH MOPSIOK OCYIICHUS
koTiioBaHa. OOnacTe mHTaHUS OE3HATIOPHOTO M HATIOPHOTO (PHIIBTPAIMOHHBIX IMMOTOKOB B
BOJIOHOCHBIX CJIOSIX HE YCTaHOBJICHA.

Jlns  Oe3HarmopHOro BOAOHOCHOrO ciosi kod(h¢umuent ¢unprpanun K = 10 wm/cyr,
BogooTAaua pg = 0,1.
JIns  HAMoOpHOTO BOJOHOCHOTO c¢josi  kKodddumument ¢unptpammu kK = 20 w/cyr,

IbE30IPOBOAHOCTD apc = 0,5 10* MZ/CYT.

Jlpyrue ucxoaHble JaHHbIE IPUBEIEHBI Ha YepT. 147.

[Tpunumaem pa3paboTky 1-ro ycryna KOTjaoBaHa Ha MIyOMHY / M OT MOBEPXHOCTH 3€MIIU
(5 M HmKe YpOBHS IMOJ3EMHBIX BOJ) C IOCTCHICHHBIM MOHIKCHHEM 3epKajia BOJBI CO
ckopoctsio 0,5 mM/cyT.

Bpems ocymienus 1-ro ycryna koTiioBaHa

t; =5/0,5=10 cyr.
[puBenenHslii paauyc 1-ro ycrymna ri KotjaoBaHa onpeaesseM o dpopmyie (74)

78 -108
r;l. =
3,14

—51.8 M.

Cpennioro TayouHy (QUIbTpalMoHHOrO moToka h (6e3HamopHoro) B | BOJOHOCHOM Clioe
omnpeensieM 1o Gopmyne (72)

_2:10-5

h 75 M

3HaueHue paauyca Jenpeccuu lq4; B | BOJOHOCHOM ciioe mpy MoHMKeHnn S; =5 mu tp = 10
cyT BbruucisieM 1o ¢popmyiam (95) u (97)

r=518+2 1007510 o5
0,1

[TpuTok mom3eMHBIX BOA Tpu paspaborke 1-ro ycryma kotimoBana Qp ompenernsem o

L S8 > 0.5.

popmynam (70) u x cxeme 8 Tabi. 46 mpu Y

®, = 10-05-5 =0.238;

5 2-5
3,14 +
In 225 In 225 N 044 -5

S8 51,8 SI8

10-75-5

= =1576 v’/cyr.
Q=" .
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Yepr. 147. PacueTHasi cxema K npumepy 45

1 - ypoBeHb IOA3eMHBIX BOXI | BOTOHOCHOTO cJ10s, 2 - YPOBEHb OA3eMHBIX Bo || BomoHOCHOTO cios1, 3 -
TIEPBEI ATAI pa3paboTKH KOTJIOBaHa, 4 - BTOPO 3Tall pa3paboTKH KOTIOBAHA, 5 - TPETHIH ATaIl pa3paboTKH
KOTJIOBaHa

Hamop B HamopHOM BOJIOHOCHOM CJIO€ MOXHO HE CHHXAaThb C IOMOIIBIO Pa3rpy304HbIX
CKBaXXMH, €CIIM JaJIbHEeHIyl0 pa3paboTKy BeCTH 0e3 MOHMKEHUs 3epKajia BOJbl B KOTJIOBaHE
JI0 YCTAaHOBJICHUS TUAPABINYECKON CBSI3M JIBYX BOAOHOCHBIX cioeB. [loaTomy paspaborka 2-
ro ycTyna KOTJIOBaHa Ha TiIyOMHY 12 M OT MOBEpXHOCTH 3€MJIM M pa3pe3HOM TpaHILEH B
pa3leNsionieM CJI0€ IPOU3BOJIUTCS B TEUEHUE O CyT 0e3 MOHM)KEHHS YpPOBHS BOJbI,
JOCTUTHYTOTO IpH pa3padotke 1-ro ycryna.

K xoH1y 3TOro nepuona paauyc Aenpeccuu Igz JOCTUTHET BETUYUHBI

oo [V

Omnpenensiem mo dopmymnam cxembl 10 Tabm. 46 u (70) m0 Kakoif BENWYHMHBI yHaaeT
MIPUTOK:

D, = 75 = 0,264,
5 2-5
3,14 +
n 264 n 264 N 044 -5
51,8 518 518
Q, = 10-7.5-5 _ 1420 m’/cyr.

>

[Tocne BBIMONHEHUS Pa3pe3HON TpaHIIeH Ha TTyOUHY Pa3AeNsIONIero Clos U COeIMHEHUS
BOJ JIBYX BOJIOHOCHBIX CJIOCB JaJIbHEWIIas pa3paboTka MPOU3BOIAUTCS C IOHWKCHHEM
3epkajia BoAbl B KOTJIOBaHe. Ha nmaHHOM »Tame paboT MPUHHUMAEM CKOPOCTh TOHUKEHHS,
paBuymo 0,4 M/cyT.

Bpemst ocymienust 2-ro ycTymna KOTJIOBaHA COCTABUT:

t, = 5/0,4 = 13 cyr.

[TpuBeneHHsbIi paguyc A1 2-T0 yCTyna COCTaBUT:

r, = 50-80 =357 m.
\ 3,14

[Ipn mOHMXEHUH YpPOBHS IMOJ3EMHBIX BOJ JO TOAOMIBHI | BOJTOHOCHOTO CIOS paguyc
Jerpeccuu fq3 B HeM 1o popmyste (97) cocraBur:



r,, =357 +2\/10'051'28 =272 M.

[Tputok u3 | BOMOHOCHOTO cIosl TPU pa3paboTke 2-ro ycryna KoTiaoBaHa Qs ompexernsem
o hopmysam cxembl 1 Tabi1. 46 u (70)

72
ni
=T 0303,
2.3.14
10-5-10
=~ "7 —1548 m’/cyT.
Q=033 yr

[TpuBenenHsblit paauyc ans 3-ro ycrymna KoTjaoBaHa

r,= 22:52 _ 19,1 m.
3,14

Pamuyc nenpeccun Bo |l BOZOHOCHOM CJI0€ I44 IPH OCYLICHHH 2-TO YCTYyIa KOTJIOBaHa 3a t)
= 13 cyt HaxomuMm 1o popmyie (96)

r, =191 +1,5./0,5-10* -13 =402 m.

ITputok u3 |l BOMOHOCHOTO CIIOS MPH OCYILIEHUH 2-TO yCTyma KoTioBaHa Q4 ompenernsem
o hopmysaam cxembl 1 Tadi. 46 u (70)

402
Inlg—1
=2 o485,
2314
20-8-5 .
= =1649 m’/cyrT.
Qu =485 .

PazpaboTtka 3-ro ycTyma KOTJIOBaHa TPOU3BOJHMTCS C OJHOBPEMEHHBIM IOHIKCHHEM
3epKana BOJAbl B KOTJIOBaHE J0 €ro npoekTHoil ormerku. [Ipu paspabGorke 3-ro ycrymna
KOTJIOBaHA MIPUTOK BOABI U3 | BOJOHOCHOTO CJI0sI IPUHUMAEM TIpH Iq = 272 M

Qs = 1548 m%/cyr.

VYuurtsiBas, 4TO BCIEICTBHE HAIOPHOTO XapakTepa moja3eMHbIX BoJ || BogoHOoCHOTO cios
pa3BUTHE BOPOHKH B HEM OyIeT MPOXOAUTH Oojiee MHTEHCUBHO, 4eM B | BOJJOHOCHOM ciioe,
NPUHUMAEM CKOPOCTH TOHFDKEHHs YPOBHS BOJBI NP pazpaboTke 3-To ycTyma KoTioBaHa 1
Mm/cyT. Bpems ocymienus 3-ro ycTymna COCTaBHUT:

t3=4/1=4cyT.

OmnpenenseM paanyc aenpeccu rgs Bo |1 BOTOHOCHOM Ciioe IpH OCYIICHUH KOTJIOBaHa JI0
POCKTHOMN oTMeTKH 110 (hopmyiie (96)

I, =19,1 +1,5:/0,5-10* -17 = 456 m.

[Mputok u3 |l BOAOHOCHOTO C€JI0s MpHU OCYyIICHHH 3-TO yCTyma KoTiaoBaHa Qs ompesensiem
no hopmysam cxembl 1 Tadi. 46 u (70)

456
In >
19,1

D, =
23,14

=0,505;



Q. = 20:8-9_ 2851 m’/cyT.
0,505

Pe3ynbrarhl pacueToB cBOAUM B Tabi. 53.

Ipumep 46. Tpebyemcs ompeAenuTh YHCIO, PACIOJIOKEHUE U TMPOU3BOJAUTEIHLHOCTH
BOJIONIOHM3UTEIILHBIX CKBXUH JUIS CHMXKCeHHMS B TedeHune 30 cyT Hamopa B OCHOBAaHHHU
PaCIOIOKEHHOTO Yy PEKU 00BEAMHEHHOTO KoTioBaHa 31aHus [ DC ¥ BOJOCTUBHON MJIOTHHBI
(aepr. 148).

B cBs3u c HenocTaTo4yHOH (HIBTPAMOHHOW YCTOMUMBOCTBIO pa3AesIOIIEro CIos
IbE30METPUYCCKUN YPOBEHD HAIIOPHBIX BOJI IOJDKEH OBITh PACIOI0KEH HIDKE JHA KOTJIOBaHA.
VcxonHble MaHHBIC: TONIIMHA HAMOPHOTO BOJOHOCHOTO ciosi Ny = 15 M, koaddummeHt
¢unpTpanum K = 5 M/cyT, KO3GOUIHUEHT MBE30IPOBOTHOCTH 8y = 10* MZ/CYT, HaJl II0JOIIBOMI
BOJIOHOCHOTO cJiost Harop H = 40 M, paccTosiHUE OT IEHTpa KOTJIOBaHA JI0 KOHTypa MUTaHUS
L = 1000 M, HeoOXxomumoe TOHWXKeHUE Hamopa Ha ydactke 3naHus [9C Sp = 20 M, Ha
y4dacTke mioTuHbl Sy = 10 m.

Taonuma 53
IToumxkenue YIIB, M, PacuetHble puTOKH, M3/cyT, u3
Oramnsl paboT, IIponomxuTENEHOCTD
0TKa pabor, cyT BOJIOHOCHOTO CJIOSI BOJIOHOCHOTO CJIOSI
paspa | I | I Beero
1-it yeryn 10 5 - 1576 - 1576
Paspesnas tpanmes 5 5 - 1420 - 1420
2-ro ycTyma
2-it yeryn 13 10 5 1548 1649 3197
3-it yeryn 4 10 9 1548 2851 4399
1000 . ﬂ 1000 .
5 368 ,
b 2 3 4 | im  gm 2m
) [ *
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Yepr. 148. PacueTHas cxema Kk npumepy 46

1 - 10 - BOIOTIOHN3UTEIbHBIE CKBaXHHBI; 11 - MOHWKEHHBIH YPOBEHb MMOJ3EMHBIX BOJI

qu/ITBIBaH pasﬂoe 3arny6neHHe y‘{aCTKOB KOTJIOBaAHA, BOIOIIOHU3UTCIIbBHBIC CKBAXXHWHBI
11eJIECO00pa3HO pacrmojarath TOJbKO Ha ydacTke 3manus ['DC, ummeroniemM HauOoJbIee




3arnyOsieHue. Pacyer mpoBoIMM MOCIEOBATEIBHBIM MPUOIMKCHHEM JIJISi PACUETHBIX TOUYEK
A, b v oHOW W3 CKBaXWH, B KOTOPOH 0XKHIAeTCsI HanOoJIbIllee MOHMKEHNE, 3a/1aBasi CHaJasa
MIPOM3BOJIBHOE YHCIIO CKBAKHH U YTOYHSISI €T0 JI0 MOJYYCHUS ONTUMAILHOTO PEIICHHMSI.

[TpuHMMaeM MEepBOHAYATIBHO YHCIIO PABHOJACOMTHBIX CKBAKHH N = 3, pacroJyiaras ux y
Tpex cTopoH yuyactka komioBaHa ['DC, - ckBaxuubl Ne 2, 6, 9 (ma uepr. 148 moka3zano
OKOHYATEIHbHOE YMCIIO CKBAXKHH, U X PACIIOI0KEHHUE).

H3mepsieM paccTosTHUE OT TOUKHA A 0 CKBXKHH Xpj U 10 UX 3EPKATBHBIX OTOOPAXKEHUH Xpjii
(oTHOCHTENBHO KOHTYPA MUTAHHUSA).

Onpenensiem 3Hayenue ¢pynkuuu Ei(-u), roe u = xi2/4at.

Brruuciaenus ceoauM B Ta0I1. 54

Omnpenensiem BennuuHy (GyHKIUU noHMKeHus1 Oa o Gpopmyiie k cxeme 6 Tadm. 50

®p== 31 0 ; K386 +001 F €276 +0,02 ¥ €331 +001 _=0263.

QL

| =
B sT0it popmyie Q 3
OmnpenensieM cyMMapHbiil 1e0uT Q cucTeMsl CKBaXkuH 1o hopmysie (70)
o 5-15-20
0,263
HawuOomnbiiee MOHMKEHUE YPOBHS BOJBI OXHUAAeTCs B CKBaxuHe Ne 6; i ero
OTIpE/ICIICHUST U3MEPSIEM PACCTOSIHUS Xhi H Xmhi OT CKBOKUHBI Ne 6 10 OCTaIbHBIX CKBAXHUH U

UX 3epKaJbHBIX OTOOpakeHUH M HaxoiuMm BenuuuHy Dg mo Gopmyne k cxeme 6 tadm. 50,
CBOJI BXOJISIINE B Hee BEUYHUHEI B Ta0J1. 5b.

= 5700 M’/cyT.

Tabnuma 54
2
Howmep ckBa>kuHBI X, M u= 7 Ei(-u)
4.10%-30
2 120 1,2:10° -3,86
2m 1940 3,14 -0,01
6 210 3,7-10% -2,76
6m 1800 2,70 -0,02
9 160 2,1-10° -3,31
9m 1920 3,05 -0,01
Tab6auma 55
2
Homep ckBa)KHHBI X, M U= ——F— Ei(-u)
4.10%-30
2 200 3,3:107 -2,87
2m 1760 2,58 -0,02
6 0,2 3,3-107 -16,62
6m 1600 2,13 -0,04
9 190 3,0-1072 -2,96
9m 1730 2,50 -0,02
1 1 s
D, =— — K287 +002 F €16,62 +004 + €296 +002 _=0,59%.
4.314 3
[MTonmxkenne B ckBaxkune Ne 6 mo popmye (70)
5700 - 0,594
Sy="—— 7" —451 m.
5-15

Pesynbrar pacuera HeyHOBJIETBOPUTENBHBIN, TaK KakK MOHM)KEHUE YPOBHS B CKBa)KHUHE



npesbimaet Hanop (Sg > H), T.e. ypoBEeHb B CKBOKHUHE JIOJDKCH OMYCTUTHCS HIIKE MOOIIBHI
BOJIOHOCHOT'O CJIOSl. Y BEJIMYMBAEM YHCIIO CKBAXKHH M BHOBb IPOBOJIUM PACUET B AaHAJIOTUYHON
nocienoBarenbHOCTU. [IpuOmmkeHne MOKa3bIBaeT, YTO YAOBJICTBOPUTENBLHBIA pe3yJabTar
noJryyaeTcs npu yuciie ckBaxxuH N = 10, pacnonokeHHbIX, Kak MOKa3aHo Ha yepT. 148.

[Tpu TakOM YHCIIE ¥ PACTIONOKEHUU CKBAXKUH TTOTYIHM:

(GUIBTPAIIMOHHOE CONPOTUBIICHUE ISl TOUKH A - ©p = 0,247,

CYMMAapHBII PacxoJ CUCTEMBI CKBaKUH - Q = 6100 M3/cyT;

IIPOM3BOIUTEILHOCTh KaKI0H CKBaKHMHBI - ( = Q/n = 610 M3/cyT;

(GUIBTPAITMOHHOE COMTPOTUBIICHHE JIsI CKBAXHHBI No 6 - Dg = 0,382;

MMOHWKEHUE YPOBHS B CKBaKuHE - Sg = 31,1 m.

[TomryunB yIOBIETBOPUTEIBHBIA PpE3YJbTAT IO 3aJaHHOMY IIOHM)KCHHUIO YpPOBHS B
pacuetnoit Touke A (Sp = 20 M), mpoBepsieM BeJIMUYUHY IOHHKEHHS YPOBHS B PacUCTHOM
Touyke b Ha JpyroM ydacTke KOTioBaHa. Pacuer mpoBomumM mo TeM ke (opmyiaam B
CJIETYIOIEM MOPSIKE:

HAXOJMM PACCTOSIHUS OT TOYKH b JI0 CKBOKUH M UX 3€PKATBHBIX OTOOPAKEHUH;

onpezenseM Bennuuny @ = 0,167;

HAXOJIUM MOHIKEHUE B Touke b 1o dpopmyste (70)

s= 01001 _y36 10w,
2-3,14-5-15

Pesynbrar ynoBineTBOpuTeneH, ¢ HEKOTOPBIM 3aI1acoOM.

Takum oOpa3om, TpeOyemoe moHMkeHHe Hamopa 3a 30 cyT [gaer cucreMa U3
PACTIONIOKEHHBIX C TPEX CTOPOH KOTIOBaHAa y Hamboiiee 3arimybieHHoro ero ydvactka 10
CKBQ)XMH TIPOU3BOIUTEILHOCTHIO 110 610 M3/CYT KaXKIas.

IMpumep 47. s ycnoBuid npumepoB 15 u 36 onpedenums pesKuM OTKAYKU U3 CKBAKUH U
YCTPOMCTB BHEIIHEW NPEHAKHON CUCTEMBI U BpeMsl TOCTHKEHUS TPeOyeMOro MOHUKCHHUS
YPOBHSI TIOZ3EMHBIX BOJI IO OCTaTOYHOTO CTOJI0A BOJBI HAJ TIOJOIIBON HAAPYTHBIX TIECKOB Y,
=5-7Twm.

OnHOBpEeMEHHO C JIEHCTBUEM BHEIIHEH JPEHAKHOM CHUCTEMBI OCYILECTBISETCS cpaboTKa
CTaTMYECKUX 3alacoB IMOA3EMHBIX BOJ B KOHTYpPE BHEIIHEH APEHAXKHOW CUCTEMBI IyTeM
OTKAQ4YKM W3  BOJOIOHW3UTEIBHBIX CKBAXKHH, PACIOJOKEHHBIX HAJl PYIHUYHBIMU
BbIpaboTkamu. BHauane oTkauka W3 CKBaXXUH MPOU3BOJUTCS MOTPYXHBIMU Hacocamu. [lo
Mepe MPOXOJKH TOJ3EMHBIX BBIPAOOTOK BOJIOTIOHU3HUTEIBHBIE CKBOKUHBI TIEPEOOOPYAYIOTCS
B CKBO3HBIE (WIBTPHI, TakKe 3a0ypUBAIOTCS W BKIIOUYAIOTCS B pabOTy IOMOIHHUTEThHBIC
BOCCTAOIINE CKBKWHBI, IMMOA3EMHBIC BOJIBI COPACHIBAIOTCS B TOJ3EMHBIC BBIPAOOTKH H
OTKQYMBAIOTCSI MOA3EMHBIMU HACOCHBIMH CTaHIUSIMHU; HEKOTOPOE BpEMsI OTKadKa BEAETCS
MOTPYKHBIMA HAcOCAaMH W HAJA3€MHBIMH HACOCHBIMH CTaHIUSAMH, 3aT€M - TOJIBKO
MOJ36MHBIMU HACOCHBIMU cTaHIUsAMUA. CyMMapHBIH pacxoJ HE JJOJDKEH TPEeBHIIIATh
BO3MOXKHOCTEH MOJ3EMHBIX HACOCHBIX CTAHIIMK, KOTOpHIE, KaK OMpeAeseHo B mpumMepe 36,
PACCUMTHIBAIOTCH HA MaKCHMaibHbII pacxogq Q = 2556 m°fu. Cunmraem, 4TO 3a Cuer
WCTIOJIB30BaHUST PE3E€PBOB B CTPOUTENLHBIN TIEPHOJ CyMMapHas Mojjada MOA3EeMHBIX HAaCOCOB
MOJKET OBITh HECKOJBKO IMOBBINIEHA, HO JIJISi OTKAYKU W3 BHEIIHEW JPEHAKHON CHUCTEMBI HE
6ouee gem 10 3000 m*/u.

[IpuarMaeM, 4YTO OTKayKka HayMHAeTCd TPU TOTOBHOCTH HEKOTOPOTO  dYHCIa
BOJIOTIOHU3UTEIBHBIX CKBOKUH C CyMMapHOH mojadeii HacocoB Q = 1200 m°/4, 3areMm ux
YHCJI0, a CJIEJIOBATENILHO U T0J]aua HacocoB, B TeueHue 18 mec (mectsh pas yepes Kaxibie 3
Mec) HapacTaeT [0 HOCTIDKCHNS YKa3aHHOTo MakcumyMa (3000 m>/w).

[TpoaomKUTETFHOCT OTKAYKH C MAKCUMAIbHOW MHTEHCUBHOCTBIO OIpeiesieM Moa00poM.

B naapynHoil Tone moTok Oe3HANOpHBIM, U 3HaYCHHE YPOBHENPOBOAHOCTH BCE BpeMs
MeHsieTcs1 (COOTBETCTBEHHO M3MEHECHHUIO CPEIHEH IIyOHUHBI MOTOKA); TSl YIPOIIECHHS pacueTa
py  ONpenesieHHd (YHKIMKA TOHMKCHUS TPHUHUMAEM 3HAYCHHUE YPOBHEMPOBOMHOCTH (M
COOTBETCTBEHHO TIIyOWHBI TIOTOKA) TOCTOSHHBIM, PaBHBIM CpEJIHEMY 3HAUCHUIO, B



PYAOHOCHOM TOJIIIIE TTOTOK HAOPHBIN M 3HAYCHUE MTHE30MPOBOTHOCTH MOCTOSIHHOE.

OmnpenernsieM cpeHee 3HAUCHHE YPOBHETPOBOIHOCTH Qe mt B HAAPYIHOM TOJIIIE UCXOIS U3
cpenHed ToyOWMHBI MOTOKA B HanapyaHOW Tommie 55 M - B Hauwane pabor m 30 M - mpu
JOCTHXEHUH TPeOyeMOro MoHmWKeHus 1o Gpopmyie (72) B KOHIIE epHOa

h=(2:55-50)/2=30m

~

10 €5 + 30 )
a,...=————==7083 m/cyr.
Ic,mt 2. 0,06 M yT

Omnpenensem 3Ha4E€HHE E30IPOBOAHOCTH 8, B PyJIOHOCHOM TOJIIIE

0,181 -345
o 2:107

HeoOxomuMoe BpeMsi AOCTHOKEHHsI TPeOyeMOro MOHMKEHHS 10 OCTAaTOYHOTO Haropa Ha
o 101mBYy 1eckoB 5 - 7 M (S = 48 - 50 M) onpenenseM moa00poMm.

OnpenensieM 3Ha4YeHUsT (YHKIUW TIOHM)KEHUS B COOTBETCTBMU C TpaduKOM BBOJA B
JICUCTBHE BOJOIOHU3UTENBHBIX CKBaXHH (uepT. 149) u o0OmMM CpPOKOM OTKayKH,
NpUHUMaeMbIM BHadasie 24 mec, 3ateM 32 Mec |, ToJy4asi yIOBICTBOPUTEIbHBIN PEe3yiIbTaT,
36 mec. [IpuBOAUM pe3yNIbTATHI MTOCICIHETO PACUETa.

=31,22 -10° M°/cyT.

A ' L '} '

J &6 9 1215 8 2% 0 It

Yepr. 149. CtyneHuarblii rpadguk 0TKa4KHU N03eMHBIX BOJ K mpumMepy 47

3HaveHuss (GYHKIMK TOHWKEHHS I HaapyaHou toimu ®; u pymoHocHOW Tommm D
omnpenenseM 1o dpopmysie (98)

1200 1500 —1200 1800 —1500 2100 —-1800
12~ 7®t=36MCC + 7®t=33MCC + 7®t=30MCC + 7®I:Z7Mec +
3000 3000 3000 3000
,280-210, 0 200-240, 0 3000-200,
3000 3000 3000
3nauenuss @; BbUHCIHAIOTCS 1O ¢opmyne cxembl 1 T1abmn. 50. Beiuucnenus mno
onpezaenenuto O; ceoauM B TabI. 56
®; =0,4-0,229 + 0,1(0,222 + 0,216 + 0,207 + 0,198 + 0,188 + 0,177) = 0,213;
@, =0,4-0,895 + 0,1(0,888 + 0,880 + 0,872 + 0,862 + 0352 + 0,839) = 0,877.

JHocturaemoe nmonmxenue S npu 3rom 1o Gopmysie (70) cocrapisier:

3 Q 3 3000 - 24

~ kh N k,h, — 10-30 N 0,181 -345
o, O, 0213 0,877

S = 48,66 M.

PacueTr cKBa:KMHHBIX BOJONMOHU3UTEIbLHBIX CHCTEM



14.19. PacmionoxeHne BOJONMOHU3UTENBHBIX CKBAXKHUH, UX YHCIO U 3arIyOJIeHUE CIeIyeT
MPUHUMATDH UCXOJS U3 IPUTOKA MOJ3EMHBIX BOA U HEOOXOJUMOTO MOHM)KEHUS UX YPOBHS.

PacueTHyt0 MpoOU3BOAUTENBHOCTh CKBAKUH CIEAYET OMPENEIATh C YU4E€TOM IOJYYCHHBIX
OTIBITHBIX JIaHHBIX.

[Ipu OTCYTCTBUM ONBITHBIX JAHHBIX TMPOU3BOJUTEIBLHOCTh CKBAaXXUHBI JOIYCKACTCS
OTIPEEIIATh MO SMIMPHUUECKON Ppopmyrie

ay < 400|f I %/E (103)

14.20. Tlpum pacyere BOJONMOHMU3HUTENBHBIX CKBOKWH, 33JaBasch HX IapamMeTpaMu
(rmyOuHOM, MHMaMETpOM W JUIMHOW CMOYEHHOW YacTh (pUiabTpa) M HAa OCHOBE OIBITHBIX
JaHHBIX, a TNpd uX OTcyrcTBUH - 10 ¢opmyrne (103) HEOOXOAMMO OIpEACIUTh
MPOU3BOUTEIILHOCTh OHON CKBaXXUHBI. MICXOMAs U3 MPOU3BOAUTEIBHOCTH OJHON CKBaYKUHBI
U 00IIEero MPUTOKA MOJ3EMHBIX BOJ K BOJONOHU3UTEILHOW CHCTEME HEOOXOIMMO HAMETHUTh
YHUCIIO CKBAKWUH W WX PACIOJIOKCHHE, TpEAroyiaras KXyl W3 HUX IPUMEPHO PaBHOM
Harpy3ku. [lpy  3TOM  HEOOXOOUMO  TNpPHHMMATh BO  BHHMaHUE  OCOOCHHOCTH
THIPOTEOJIOTUYECKUX YCIOBHM, a TaK)Ke YMEHBIICHHE MPOU3BOAMTEIBHOCTH CKBAXKHUH I10
Mepe CpabOTKH YPOBHEH MOA3EMHBIX BOJ U B PE3YJIbTaTe MPOIECCOB KOJIbMATAIUU, KOPPO3UH
U XUMHYECKOTO 3apacTaHusi (GUIbTPOB.

14.21. Tlpu npUHATBHIX PACHOJIOKEHUU H IPOU3BOJAMTEIBHOCTH CKBAKHUH HEOOXOIMMO
MIPOBEPUTH BEIIMYUHBI MIOHM)KCHUS YPOBHS IMOJ3EMHBIX BOJ B PACUYCTHBIX TOYKAX, HA JIMHUU
BOJIOTIOHU3UTEIBHBIX CKBAKHH U B CAMUX CKBOKUHAX.

[ToHrkeHUsT B pacUETHBIX TOYKAX NPU KOHTYPHBIX W JIMHEWHBIX BOJIOMOHH3UTEIBHBIX
cUCTEeMax CJIeIYeT BBIYUCIISITh HCXO/S U3 3HAUCHUN (PYHKIMK TOHWKeHus O, onpeaensieMbIx
o opmyaam cxem 1 u 2 Tabi1. 46, a Taxxe popmysam (70) - (73).

14.22. TloHmwkeHHe YpPOBHS IOJ3EMHBIX BOJ Ha JIMHUM CKBaXHH ONpPEICISAETCS II0
dopmyite (70) o 3uaueHusIM D TIPH X¢s = I TSI KOHTYPHBIX M Xcs = O JU151 IMHEHHBIX CUCTEM.

CBs13b MeX1y MOHMKEHUSIMH YPOBHEH BOJIbI B COBEPIICHHBIX CKBAXXMHAX U HA MX JIMHUU
JUTSL HAITOPHOTO TIOTOKA BRIpaXkaeTcs (GopMyrnoi

S, =5+ b
Ky (104)

CBs3b MCXKAY YPOBHAMH BOJbl B COBCPHICHHBIX CKBAXHMHAX W HAa WX JIMHUA A
663HaHOpHOFO IIOTOKa UMECT BH [

29
2 .2 h
Yo =Y —— Dy,
k (105)
OpnavHaTta ypOBHSI BOJIbI HA JIMHUW CKBAKUH OIpeaemsieTcs mo ¢popMmyie
Vyi=H- Sp. (106)
Tab6auma 56
Haupyzu{aﬂ TOJIIa Py,HOHOCHaH TOJa
2 2 . 106
t, cyT Uz 1000 Ei(-u) @, U= 1000 i Ei(-u) = In 2,25 31,23 10°t @,
4.7083t 4.31,22-10°t 1000
1080 0,033 -2,876 0,229 <0,01 -11,24 0,895
990 0,036 -2,792 0,222 <0,01 -11,15 0,888
900 0,039 -2,709 0,216 <0,01 -11,05 0,880
810 0,044 -2,596 0,207 <0,01 -10,95 0,872
720 0,049 -2,489 0,198 <0,01 -10,83 0,862
630 0,056 -2,364 0,188 <0,01 -10,70 0,852
540 0,065 -2,223 0,177 <0,01 -10,54 0,839

J1s1 COBEpIICHHBIX CKBAXXHH MOKa3aTeIb BHYTPEHHETO (PMIBTPALIMOHHOTO CONPOTUBIICHUS




(Din = (DC (107)

J1s1 HECOBEpIIEHHBIX IO CTENEHH BCKPBITHUS BOJOHOCHOTO CJIOSI CKBXKHUH I1OKa3aTesb
BHYTpEHHEr0  (DUIBTPAMOHHOTO  CONPOTHBIIEHHUS C  Y4€TOM  JOIMOJHUTEIHHOTO
TUAPOJUHAMUYECKOTO COMPOTUBIICHUS H3-32 HEMOJHOIO BCKPBITHUS BOJOHOCHOTO CJIOA
omnpezensercs no Gopmyse

Dimp = D¢ + Deom; (109)

B HAIIOPHBIX YCIIOBHUAX

h—If( | )
D, = In——¢|,
27Z'|f I (110)

rze € onpenensercs mno rpaguky uept. 150
B Ge3nanopubix ycinoBusix B Gopmyse (110) u npu onpenesieHUy 3Ha4eHHs € 110 TpaQuKy
uept. 150 cienyer BMecto 3HaueHus |t moxcraisaTe br 1 BMecTo 3HaueHus h moacTaBisTh Yh.

a)

) 2

Y £ L a3 4
1.2 % “) of . § N e
1 b - = 10

0 Ay ’ o
08 vara A N 0,8
0'5 CWaADd 71 A - 1 Qﬁ
a4 2 4 rans a4
g' 2 - A Al - 012

0 Hyt ~ a
0,2 : -02

AR TR TY T 0102 030445 06 G105 4T hg;f"'

Yepr. 150. K pacuery conpoTuBjIeHHs] CKBAKHH HA THAPOTe0J10rH4ecKoe
HECOBEPILICHCTBO

a, 0 - CXeMBI HECOBCPIICHHBIX CKBA’KMH B HAIIOPHOM U 6C3HaH0pHLIX IiacTrax, 6, e - Fpa(bHKI/I JJIs OTIPEACJIICHUSL
€

[Tpu pacuere CHCTEMHO HECOBEpPIICHHBIX CKBaXUH B (opmyssl (101) u (104) crmemyer
BMeCTO 3HaueHU Djp moACTaBIATE Dipp.

14.23. Tlpu BBIOpaHHBIX YHCIIE, PACYCTHOM NPOUZBOAUTEIBHOCTH M PACIIOIOKEHUU
BOJIOMIOHM3UTENFHBIX CKBOKUH TPYIIOBOH CHUCTEMBI CIIEyeT IPOBEPUTH JOCTHKCHHE



Tpe6yeM0ro MOHMWKCHHUA YPOBHA IOA3CMHLIX BO/J S B PaCUYCTHBIX TOYKaX W B CaMHX
CKBAXXHMHaX IMYTEM CYMMHPOBAHUA HGI;'ICTBI/II;'I 1<a>1<z[0171 CKBA)XHHBI B OTACIIBHOCTH.

1
5= 2 (111)

3HavyeHus1 GYHKIUN TIOHMKEHUS JUISI PACUETHBIX TOYEK BHE CKBKHHBI OTPEACIISIOTCS 110
dbopmynam Tabi. 57, a B COBEpIICHHOW CKBaXXHHE OT €€ COOCTBEHHOTO JCWUCTBHUS - IO

bopmyie

f, =0,159 In .
h (112)

[Tpu pacyere cHCTEM U3 HECOBEPIICHHBIX CKBaKHH 1Mo ¢Gopmynam (110), (112) 3nauenue
¢ynkuun nonmwkeHuss @jnpy BXOAUT B BBIPAXKEHHE PACUCTHOTO PAnUyca lhe COBEPLICHHOM
CKB@KHMHBI, DKBUBAJIEHTHOM 110 I€OHUTY JCHCTBUTEIBHON HECOBEPIICHHON CKBAKUHE!

lhe = 0l 0= e-ZniDimp. (133)

PacueTr npou3BOAUTCS KaK JJIsl COBEPLICHHBIX CKBAXKHH C ITOJCTaHOBKOH B popmyiy (112)
BMECTO I'h BEIMUUHBI PACYETHOTO PATNYCa Ihe.

14.24. OxonuarenbHas ryOMHA CKBaXXUH U INIyOMHA MOIPYXEHUs CKBaKMHHOI'O Hacoca, a
TaKXKe JAUaMeTp W JUIMHA (PUIbTpa YCTAHABIMBAIOTCS HA OCHOBAHHMM OMNPEICICHHBIX IO IIII.
14.22 w 14.23 noHuXeHui 1 OTMETOK YPOBHEH BOJIbI B CAMUX CKBa)KMHAX.

Jis UIMTensHOTO CpoKa CIy:KObl (MIIBTP, Kak MpPaBWIIO, CIEAYeT pacroyiaraTh HUKE
YPOBHSI BOAIBI B CKBakuHe. [Ipy cooTBeTCTBYIOIIEM 000CHOBAaHUHM JIOITYCKAETCS UCII0JIb30BaTh
BOJIOTIOHM3UTEIIbHBIE CKBAXXHHBI C HE3aTOIUICHHBIM (HIBTPOM, HAIlpUMEP, Ha KOHEYHOM
JTane NpU MOHM)KEHUM YPOBHSI BOJABI O Bojxoymnopa. B 3Tom ciywyae mpu onpeneneHun
Jnunbl  neiictByromied  (CMOYeHHOW) YacTH  (QUIbTpa CJIEAYeT YUYUTHIBATH BBICOTY
BbICAUMBAHUS, OIPEICNSAIONIYI0 YPOBEHb BOJABI 32 CKBOKWHOW, M BBIYUCIATH [UIMHY
JICUCTBYIOICH YacTH He3aToluieHHoro ¢uibtpa li, M, 1O QopMmyne s COBEpIICHHBIX
CKBaXXHH

2
yha

I, =

032 1n 1%k g5 ?(h+
rh

(114)

ISl HECOBEPIICHHBIX CKBXHH B (opmyny (114) BMecTo 3Ha4YCHHs BETHYHHBI Y, CICIYET
[IOJCTaBIISATH Dy

IIpumep 48. Jlnsa nuHeiHO# cuctembl npumepa 37 onpedenums OCHOBHBIE MapaMeTphI
HECOBEPIICHHBIX CKBaXKHH.

OpauHaTy ypOBHS IOA3EMHBIX BOJI Ha JIMHUH CKBaKUH Y| onpeaesieM 1o gopmyse (106)

yi=18-7,9=10,1m.

3anmaBasch marom ckBaxkuH S = 20 M, ompexpensieM TpeOyemyro MPOU3BOAUTEIHHOCTH
OJTHOM CKBa)KUHEI

gh = 20-11,34 = 227 M%[cyr.

s oTkavku BoJbI mpuHEMaeM Hacoc 1D1IB-6-10-50. /lnamerp CKBaXUHBI C YyIETOM
npumenenus ¢puibTpa CI1-8D7B 6e3 00chinku paBeH (¢ okpyrieHueM) 250 M.

OmnpenensieM MoOKa3aTellb BHYTPEHHETO (DUIBTPAIIMOHHOTO COMPOTHBIICHHSI COBEPIICHHOM
ckBakuHbl O, o Gopmyie (108)

1 20
D, = In
2-3,14 2-3,14-0,125

=0,516.

Tadonuuma 57



Pacuernas cxema

Pacuernas popmyna

Cxema 1

N

™

B monyorpanndyenHom cioe (¢ OAHUM
KOHTYPOM ITHTAHHS)
1 - ckBakuHa, 2 - 00J1aCTh IUTAHUS

& i e
f =059 In !
Xh
B ci10€ ¢ KpyroBeIM KOHTYPOM MUTaHUSA
1 - ckBakuHa
Cxema 2
X
M 2 2
1|2 ly f :0,159|n\—/4|h_4|hx+xh-

2
Xy,
X UMEET MOJIOKUTEIbHOE 3HAUCHHE, €CIIU TOUKa M HaXOJUTCSA MEXIY
CKBaKMHOMN M 00JIaCTHIO ITUTaHUS

B cnoe mexay o0macTeio TUTaHHA U
HENpOHULAeMON TpaHULEe
1 - ckBaxkuHa; 2 - 00IaCTH MUTAHUSA

CxeMma 3
. .2
*M{(x.2) T 2|h+zj_9(x; z }
o 1 X bst bst bst bst
= u= Xyt 2, -z
-~ ) - =
2 bst bst WJIN bst
B nonocoobpasHOM ciloe ¢ ABYMS Dynukuus 0(u,v) onpenensercs mo uept. 151
KOHTYPaMHU [TUTAHUSI
1 - ckBaxxyHa; 2 - 007aCTh MUTAHUSA
Cxema 4
= | |
Z X +2Z X A
"Mlx2) f=6|—; : j+91(; h j
L L — X bst bst st bst
o = X I, +z I, -z
Y iiiddiiia u= b75 V= b V= b

1701031
Oynukims 0,(U,V) onpenensiercs mo 4ept. 151

OpnuHaTy ypoBHS BOIBI B COBEPIICHHOM CKBaXXUHE Yhp onpesiernsieM 1o Gopmyite (105)

yh,p :‘\10712_

ﬂ-0,516 =89 m.
10

MuHHMaNBHYIO [UTHHY AeiicTBYyIoIIel YacTi GuiabTpa lf onpenenum mo Gpopmyse (103)

I

. 227
400 -0,1253/10

1 m.

b

PaccTosiHMe OT CHM)KEHHOTO YPOBHS BOJbl B CKBa)XHMHE 10 HU3a (PUIBTpAa HUCXOIS U3
TpeGyeMoro moAnopa Jyist BBIOpaHHOTO Hacoca 1 M, pacCTOSHUS OT NEPBOM CTYNEHHU 10 HU3a
anekTpoaBuratesnis 1 M M OpUHATOTO pacrnojokeHuss Hu3a ¢GuiabTpa Ha 1 M HUXe
AIIEKTPOJBHUrATENs COCTaBUT D = 3 M.

YuuThiBas, 4TO YpPOBEHb BO/IbI

B HCCOBepHICHHOI;'I CKBA’XXHHE OOJIDKCH OBITE HECKOJIBKO

HMKE, YEM B COBEPIIEHHOMN, IPEABAPUTENBHO IPUHUMAEM Yhymp = 7,2 M.
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Yepr. 151. I'papuxn ¢pynxuuii 0(u,v) u 0;(u,v)
|
L= 732 =042
Ipu Ynump 1> no rpaduky udept. 150 Haxomum € = 0,6, otkyna no dopmyie
(110)
=22 0> 06 |=057s.
2-3,14 -3 0125

[Toka3aTenb MOJHOTO BHYTPEHHErO (DMIIBTPAI[HOHHOTO COMPOTHBICHUS HECOBEPIICHHOM
BOJIOTIOHU3UTEIBHON CKBaKHUHBI ornpeiensieM 1o ¢popmysie (109)

®imp = 0,516 + 0,575 = 1,091.

a OpJIMHATY YPOBHS BOJIbI B HECOBEPIIICHHOMN CKBaXXHHE - 10 popmysie (105)

2-227

2
yh,ump = \/10,1 10 —1 091 = 72 M

(coBmazaet ¢ nmpeaBapuUTEIbHO MPUHSATHIM YPOBHEM).
JimuHy neicTByromiel YacTH HE3aTOIJICHHOTO (MIBTPa HECOBEPIIEHHOW CKBa)KUHBI

ompezensieM o Gpopmyse (114)

I, = J[O,ﬂ In- 227/51 051}21207 +3 =49 m.

2

O6uyro JuMHY GWIbTpa MNpPUHMMaeM 9,5 M HCXOAd U3 pa3MelleHHs Bepxa
He3aToruieHHoro (uibTpa Ha 0,6 M BBIIE pacueTHOTO YPOBHS BOJABI 32 CTEHKOH CKBaKHHBI
(meticTByromas 4acTh (PUIBTPA OTCUUTHIBACTCS BHHU3 OT ATOTO YPOBHS), JUTMHY OTCTOWHUKA |g
= 2 m. CrieioBatelibHO, TITyOMHA CKBOKHUHBI COCTABUT (CM. uepT. 146)

lw=2+108+3+2=17,8m.
Ilpumep 49. B ycnoBwsax mnpumepa [ onpedeiums  TPOU3BOJIUTEIHLHOCTH

BOJIOMTOHU3UTENLHBIX PaBHOJACOUTHBIX CKBKUH, 00ECIIEUHBAIOIINX TPEeOyeMOoe TTOHMKEHUE B
TEUEHHE TpEX MECSIEB Ha YYacTKe MHOHEPHOrO0 KOTJIOBAaHA, PACIOJNIONKEHHOIO B YIIIy



Oynayliero kapbepa nepBoi ouepeu U MpeIHa3HauYeHHOT0 JJIi MOHTaXa 3€MCHaps/Ia.

Yeprt. 152. PacyeTHas cxema K npuMepy
1-9- BOJONOHU3UTEIIbHBIC CKBAKUHBI, 10 - noHMKEeHHBIH YPOBEHDb IMOJA3EMHBIX BO/]

Hcxoanple naHHbIe: Hamop noa3eMHbIx Box H = 60 M, koaddurment ¢punbTpanuu K

M/CyT, TpaBUTallMOHHas BojpooTnaauda g = 0,06; 4yucino paBHONEOUTHBIX CKBAXKHH N =
Pacrnonoskenne KOoTii0BaHA M CKBa)KHMH MOKa3aHO Ha 4epT. 152.

Tpebyemcs TOHU3UTH YPOBEHb MOJ3EMHBIX BOJ B pacueTHoU Touke M Ha 11 M, T.e. Ha 1 M
HUKE THA KOTJIOBaHa.



OmnpenensieM CpeqHIO TNIyOMHY (HIBTPAIMOHHOTO TMOTOKAa N MpU MOHIKEHHUU YPOBHSI
MOJI3€MHBIX BOJ B pacyeTHO# Touke M Ha 11 M o popmyie (72)

_2.60-11

h =545 m.

3HayeHUE BEIMYMHBI & onpezessiem o Gopmyie (97)

12545

10900 m/eyr.
0,06 Mt

N3mepsieM paccTOSIHUS OT TOYKM M 110 CKBAXKHH Xpj U IO MX 3€PKAIBbHBIX OTOOpaKeHUit
Xmhi (OTHOCHTEIILHO KOHTYpa IIUTAHUS).

Jnis ompeneneHus CyMMapHOTO JeOHUTa CHUCTEMbl PAcCUMTHIBAEM BEIMYUHY (PYHKIUU
noHmxeHuss Oy no gpopmysie k cxeme 6 Tadu. 50. [Tpu 3TOM yunuThIBaeM, 4TO IpPU 3HAYECHUSAX
u < 0,01 ¢yukuus Ei(-u) moxkeT ObITH 3aMeHEHAa OOpPAaTHOW IO OTHONICHHIO K HEH

E{ X2 ] . 225at.
AN s
norapumMuueckoil  QyHKIIHEH: 4at X npu U > 0,01 wucnonaszyem
3aBrcuMocTh GyHkiuu Ei(-u) mo tadm. 51.
Brrunciaenus ceoguM B Ta0i1. 58.
Tab6numa 58
2
Howmep X, M U=~ Ei(-u)
CKBAXXHWHBI 4 . 1090 . 90
1 165 0,69:107 -4,395*
1 1161 0,34 -0,824*
2 160 0,65-107 -4,457*
2' 1160 0,34 -0,824
3 171 0,75107 -4,324*
3 1162 0,34 -0,824
4 194 0,96:10" -4,072*
4 1165 0,35 -0,804
5 226 0,13-10™ -3,833
5 1171 0,35 -0,804
6 194 0,96-107 4,072*
6' 1221 0,38 -0,743
7 171 0,7510% -4,324*
7 1270 0,41 -0,688
8 160 0,65-107 -4,457*
8' 1320 0,44 -0,645
9 165 0,69-107 -4,395*
9 1369 0,48 -0,588
* 3HaueHNe IPUHSTO 10 JIOTapU(YMUIECKOH 3aBHCHUMOCTH.
1 1 ~ ~ ™~ ~
D, = —4—- 5[(— 4,395 +0,824 + € 4,457 +0.824 P € 4324 +0.824 P € 4,072 +0,.804 P
V4

+ €3,833 +0,804 3+ €4,072 +0,743 F € 4324 +0688 + € 4457 +0,645 +
+ € 4395 +0,588 J=0.279.
Omnpenensem cyMMapHbIil 1eOUT cuctemMsl Q ckBaxkuH 1o ¢opmyiie (70)

12-54,5 -11

= 25785 M’ /cyT.
0279 yr

Q=

Jebut Kaxaou CKBa>KUHBI (Jc COCTABUT:




q. = 275 _ 119w,
9.24

OmnpenensieM HEOOXOAUMYIO JUIMHY JCUCTBYIOIIEH dvactu ¢uibrpa ki B CKBaKMHE IO
dopmyite (103)

120 - 24
- 157 M
400 -023/12

Juny dunbrpa npuaumMaeM Iy = 18 M ¥ MPOSKTHPYEM €ro 3aTOIICHHBIM.

st onpenienenus TIyOMHBI PACcOIOKEHUS (UIBTPA HAXOANM TOHUKCHHUS B CKBKUHAX
(pacuetnbie ckBakuHbl Ne 1 u 9). M3MepsieM pacCTOSHUS Xpj U Xmpi OT CKBakuHbI No 1 70
OCTaJIbHBIX CKBAXHWH M UX 3€PKATBHBIX OTOOPaKCHUM, TO K€ JeliaeM | JUisl CKBaXHHBI No 9.
Haxoaum Benuumnnsl @1 u @g 1o Gpopmysie cxemsbl 6 Tadm. 50 a1 ycTaHOBUBIIETOCS pexuMa

f

D = 1 In %/thlxththS te th9
1= —

279Xy Xn2Xng -+ Xig

_ 1, %/1000-1001 1005 - 1011 -1020 -1069 - 1118 -1167 1217 _ .o
2” ?\/0’2 .50'100 '150 ~200 -206 .224 ,250 '283 s .

1 In 2/1217 -1209 -1204 -1201 - 1200 - 1250 -1300 - 1350 - 1400

Dy =~
.y 9/28,3 -250 - 224 - 206 - 200 - 15010050 -0,2

=0,445.

[Moumxkenus B ckBaxkuaax Ne 1 u 9 o popmye (70) cocrassirt:

S,=H- H2 - 2Q%: _gp

!
225785 -0445

=18 m;

/602 _2-25785 -0418

S, =60 — /602— 19 M

!

@unpTp pacnonaraeM Hwke ryouHsl 30 M oT mosepxHocTu. IlomHast HeoOXxomumas
riyOMHa CKBKUH OT MIOBEPXHOCTH 3eMJIH HE MeHee 48 M.

[Tpyr HEOOXOIMMOCTH UCMOIB30BAHUS CKBAKUH B JaJbHEUIIEM B CUCTEME CTPOUTEIBHOTO
BOJIOTIOHIKEHHSI Kapbepa OHU JIOJKHBI OBITH 3ariy0JIeHBI 10 BOJOYIIOPA.

IIpumep 50. Bopr OypoyrombHoro paspe3a Bbicotor 80 - 100 M mnpubamsmics k
PYyCI00TBOTHOMY KaHalTy peku Ha pacctossare oT 100 mo 200 M. MUHUMAITBHBII pacxoJ peKu
2 m%c, makcumanbmbiii ~ 200 m*/c. Ha 00pTy BO3HUKJIM W Pa3BUBAIOTCS OIOJI3HEBBIE
MPOIIECCH, KOTOPBIE MOTYT MPHUBECTH K Pa3pyLICHUIO KaHaja W TPOXOJIIICH BIOJb HETO
JKEJIE3HOH JOPOTH.

Tpebyercs nanbHeiiee noaBuranue pabovero 6opra paspesa, Mpu KOTOPOM K MOMEHTY
TOTOBHOCTH HOBBIX KOMMYHHUKAIMH, MO3BOJSIOMINX JIMKBUAMPOBATH CYIIECTBYIOLIUE
00BOJIHOM KaHaJ U JKEJIE3HYI0 JI0pOTry, pacCTOSHUE OT OPOBKHM OTKOCA /10 KaHaja JOCTHUTHET
100 M, o muHe 1,5 kM.

Jns obecriedeHus yCTOWYMBOCTH OTKOCOB palouero OopTa Kapbepa 3alpOeKTHPOBaH
KOMIUIEKC MPOTUBOOMOI3HEBBIX MEPONPUITHI: palMOHAIbHBIN Mpoduib pabodero OopTa,
JpEeHaKHbIE MPUTPY3KH OTKOCOB B MECTaxX BBICAUMBAHUS IOA3EMHBIX BOJ, OpraHU3aIMs Ha
0OpTy MOBEPXHOCTHOTO CTOKA ¥ JIMHEHHAsI CKBXMHHASI BOJJOTIOHU3UTENbHASI CHCTEMA BIOJb
OpOBKH Kapbepa Ha MOMEHT JIMKBUJIAIIMU CYIIECTBYIOIUX KOMMYHUKAIUH.

Tpebyemcs paccuuTaTh 3apPOCKTHPOBAHHYIO JTHHEHHYIO BOJONMOHU3UTEIHFHYIO CHCTEMY,
YYUTBIBAsi, YTO HAa OCHOBAaHUHM pACUETOB YCTOMYMBOCTU OTKOCOB IO JIMHUU CKBaKUH
HEO0OXOIMMO IMOHMYKEHNE YPOBHS MMOJ3EMHBIX BOJ Ha 15 M.

CuTyalliOHHBIA TUIaH TpEACTaBIeH Ha 4epT. 153, Teosorndyeckuid paspe3 U
reoMeTpUYEcKUe MapaMmeTpsl GUIBTPALMOHHOIO MIOTOKA - Ha 4epT. 154.



3HaueHUs] WUCXOJHBIX BEJIWYUH, BXOMIMMX B (opMmysnsl s pacdera JTUHEHHOU
BOJIOTIOHU3UTEIHHON CHCTEMBI U3 HECOBEPIICHHBIX cKBaxuH: H =30 M, §; = 15 M, | = 1500 Mm,
rg =L =90 M, Xs =0; k=2 m/cyr.

OmnpezensieM MPUTOK MOA3EMHBIX BoJ 110 (hopmyiiam (70) u cxemsl 2 Tabi. 46

@ =90/1500 = 0,06;

2€0-7,55 15

=11250 m’/cyT.
0.06 .

Q=

[IpuTtox Ha 1 M JIMHBI BOJOTOHU3UTEIHHOM CUCTEMBbI

11250

=17,5 M*/cyT.

1500

™
-

Yepr. 153. CuryaunoHHsblii NJ1aH BOAOMIOHU3UTENBHON cucTeMbl (K mpumepy 50)

1 - cymectByronme 00pTa Kapbepa; 2 - 60pT Ha KOHEIll 0TpabOTKH Kapbepa; 3 - BOZOOTBOASIINE YCTPOIHCTBa
(xaHaBbl); 4 - OMOJI3HEBBIE TPELIMHEL, 5 - BOJONOHM3UTEILHBIE CKBAKUHBI
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Yepr. 154. Pa3zpes 1-1 (x npumepy 50)

1 - ranpKa ¥ TPaBUi C IECUYaHO-CYTIIMHHUCTBIM 3aII0JIHATEIICM; 2 - U3BECTHAKH; 3 - IECYaHUKH N3BECTKOBHUCTHIC;
4 - ruHEL; 5 - yroib; 6 - KBapueBble MOPGUPUTHI; 7 - HEMOHWKEHHBIA YPOBEHB ITOI3EMHBIX BOJ; 8 -
NOHM)KCHHBII yPOBEHb MOA3EMHBIX BOZ; 9 - OCh BOJOIIOHM3UTEIBHOM cucTeMbl; 10 - npeHaxHble npurpys3ky; 11
- IepBOHAYANIBHBIN 00PT Kapbepa; 12 - GopT kapbepa Ha MOMEHT IIEpEeHOCa KaHala

CunTas CKBOKUHBI CUCTEMbI PaBHOJICOUTHBIMU U MIPHHUAMAS PACCTOSIHUE MEXKIY HUMH S =
30 M, onpenensieM HEOOXOIUMYIO TIPOU3BOTUTEIIEHOCTh CKBAYKHHBI:

gn = 7,5-30 = 225 m/cyT.
Yucino CKBaXXHUH B CHCTEME
n = 11250/225 = 50.

[Mpunumas muametp ¢unpTpa mo obceimke 0,426 M, MUHUMANBHYIO JUTUHY ACUCTBYIOLICH
vactu (unbTpa lf onpenensiem mo popmysie (103)

225

e SV
400 -02133/2

I

[Mpuaumaem ls = 3 m.

OmpenenseM MoKas3arellb BHYTPEHHETO (DMIIBTPAIHOHHOTO COMPOTHBIEHUS Dj, CHCTEMBI
COBEPIIIEHHBIX BOJOMOHU3UTEIBHBIX CKBaXHH 110 (hopmysam (107) u (108)

(Din = i]n 30 - =
27  27-0213

OpauHaTa ypoBHSI BOJIBI Ha JIMHUH CKBaXXHH 110 opmye (102)
y1=30-15=15m.

YpoBeHb BOJBI B COBEPLICHHOW CKBaKUHE 10 popmyre (105)

Y, = J152 -~ 2222505 =10,6 m.

YuuteiBas, 4TO YpOBEHb B HECOBEPIIEHHOW CKBaXMHE JOJDKEH OBITh HUXKE, YeM B
COBEpUICHHOH, MPEIBAPUTEIHLHO IPUHIMAEM

0.5.

yh’_ump = 6,2 M.



b, 3 a 3,2

=—=048 = =
[Tpu Yump 6.2 u Ynump —b; 62-3 no rpaduky deprt. 150 Haxomum & =
0,7, orkyna o popmyae (110)
on = 62 =30f, 30 -0,7 |=033.
27 -3,0 0,213

CreioBatebHO, CyMMapHOE COIPOTHBIEHHE C YYETOM HECOBEPIIEHCTBA CKBAKHHBI
coctaBut 1o hopmyie (109)

®imp = 0,5+ 0,33 =0,83.

YpoBeHb B HECOBEPIICHHO ckBaxkuHe 110 Gopmyre (105)

2-225-0,83 —62 M

yh,ump = \/152 -

(coBmazmaet ¢ npeaBapuUTEIbHO MIPUHSITHIM).

['nybuna ckBaxkuH cocrasur ly = 38,8 wm.

Mpumep 51. JIns paspaboTku 1-ro ycTyna KOTJIOBaHA mpeOyemcsi OHU3UTH YPOBEHb
MOJI3eMHBIX BOJ B Touke M Ha 5 M. Onpedenums, NOCTATOUYHO JIM JJIS JAOCTHXKEHUS ITOTO
YPOBHSI BKIIIOYCHHS B PAOOTY MEPBBIX YETHIPEX CKBAXKHH C IPOM3BOIMTENLHOCTBIO 10 50 M>/4
CTposiIIelics BOJAOMOHU3UTEILHON CUCTEMBI, 1711 00ecTieueHs] KOTOPO# NEHCTBYIOMIAs 4acTh
¢GubTpa KoinkHA ObITh JuHOW He MeHee 7 M (I > 7 m). Hamop mon3eMHbBIX BOJ Ha KOHTYpeE
nutanus H = 23 M, kosbounment ¢uaprpanuu K = 10 m/cyt. PacmonoxeHne CKBaXUH U
KOTJIOBaHa MIOKa3aHo Ha yepT. 155.

Jns ompeneneHus MOHIKEHHUS B Touke M, yduTbiBas paBHYIO NPOH3BOAMTEIHLHOCTH
CKBa)XWH M Oe3HAmopHbII Xapaktep moroka, Gopmyny (111) npeobpasdyeM ¢ MoJCTaHOBKOM
snauenust h = 0,5(2H - S) k Buxy

S=H—\H2—2E“'Zfi.

BorurcisieM QyHKIMHA TOHMXXEHUS OT JACHCTBUS OAMHOYHBIX CKBRXHMH JUIs TOYKH M 10
dbopmyie cxemsl 2 Tabi. 55
or ckBaxkuH Ne 1 1 2 (X = 20 m, | = 110 M, Xn = 54 M)

2 . . 2
£ —f 0519 Irl\/4 110 4541110 0454 (o

ot ckBaxkuH Ne 3 u 4 (X =50 m, |y = 140 m, X, = 54 M)

2 2
f —f—0519n \/4-140> — 4140 -50 + 54 oot
54
Cymma QyHKIMI MTOHUKEHUS OT NeHCTBUs CKBaKUH Ne 1 - 4 myist Touku M
>f; = 2(0,214 + 0,231) = 0,89.

OTKy,Z[a MOHM)KEHHUE B TOM TOUKE COCTABUT.

2-1200

Sy =23- \/232 - 0,89 =525 m.

OmnpenensieM MOHMW)KEHUE B CKBakMHaX. [Ipu paBHON MPOM3BOAUTENHHOCTH HAaWOOJbIICE
MOHWXEHUE OyAeT B HanOoJee ylaJeHHbIX OT peKu ckBakuHax Ne 3 u 4.
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Yepr. 155. Pacuernas cxema (k mpumepy 51)

OyHKIMSA TOHWKEHUS 1151 CKBakuH Ne 4 0T ee coOCcTBeHHOTO eicTBus 1Mo Gopmyste (108)
(rd =2L=280wm, r,=0,15 M)

f., =0,519 In 282 =12.

DYHKIMN TTOHWXKEHUS T CKBaKUHBI Ne 4 oT meiictBus ckBaku Ne 1, 2, 3 ompenensem
o opmyse cxemsl 2 Tadi. 55:
ot ckBaKUHBI Ne 1 (X =30 M, I, = 110 ™M, Xp = 76 M)

2_ 3 . 2
£ Z0519 i /4110 47é10 30+76° s

ot ckBaXMHBI Ne 2 (X = 30 m, I =110 M, X, = 42 m)

2 . . 2
£ ~0519In J4-110 44;10 30+42° (o

ot ckBaxxuHbI Ne 3 (X = 0 m, |y = 140 m, X, = 40 M)

/4140 + 40

f,=0,519 In =0311.
40

Cymma QyHKIUI TOHUKESHUS IS CKBaXKHHBI Ne 4
>f, = 1,20 + 0,156 + 0,242 + 0,311 = 1,900.

[Tonmxkenue B ckBaxkuHe Ne 4

2-1200

S, =23—[23° -

! 1,909 =14,55 M.

YpoBeHb BOJBI B CKBAXKUHE
Yh=H-S4=23-1455=8,45m.



Tak xak, Yyp = 8,45 > =7 mu Sy = 5,25 M > 5 M, To npu BBOJIE B JICHCTBHE MEPBBIX
YETBIPEX CKBAKUH pa3padOTKa KOTJIOBaHA Ha TITyOWHY ITEPBOr0 YCTYIa BO3MOXKHA.

Pacuer 1ydeBbIX Bog03200pOB

14.25. TIpuToK K OJUHOYHOMY JIY4EBOMY B0/103200pYy B 3aBUCUMOCTH OT MOHMYKEHUS B €T0
LEHTPE ClieayeT onpeaeiats mo Gopmysie (70), onpenenss 3HaYeHUs QYHKIHMH TOHMKECHHUS

o ¢popmye
| [1? + 4h?
|n1'rR+2xlnf+\2rh+R h

o= ,
27,An (115)

i€ TapaMeTp MUTAHUS TY4eBOW CKBAKHHBI OIIpeIeseTcs mo hopMyie

R ZQ—M
\2r +1, (116)

KO3 GUIIMEHTHI ) U A onpeAenstoTes mo Tadmi. 59

Tabonuma 59
I/m

" 02 | o5 | 10 [ 20 | 40 | 60 | 80 | 10,0
Koadduruent A

3 0,57 0,60 0,61 0,63 0,67 0,70 0,71 0,72

4 0,39 0,43 0,45 0,48 0,52 0,57 0,60 0,63

6 0,22 0,27 0,30 0,33 0,38 0,40 0,45 0,47

8 0,13 0,17 0,22 0,28 0,33 0,36 0,42 0,45
Koaddumuent y

- | 32 | 36 | 40 | 45 | 50 | 62 | 70 | 8,0

14.26. TIpuToK K OIMHOYHOMY JIy4€BOMY BOJ103200py B 3aBUCHUMOCTH OT IOHIKCHHS B
Touke Ha paccrosiuuun He meHee 1,75 (I, + ry) oT LeHTpa KoOJOAIA ClIeAyeT ONpPEeNelsITh IO
dopmymnam (70) u cxembl 1 Tabi1. 46, a cHCTEMBI JTy4eBBIX BOA03a00POB - 10 GopMysiaM cxeM
6 m 7 Tabn. 50 wmaM MO JOPYTMM COOTBETCTBYIOIIMM (OpMYyJIaM IpH CXeMax HHUTaHus,
OTJIIMYAIOMIUXCS OT cxeM 6 u 7 Tabn. 50, paccMaTpuBas JTy4eBoil BO/103a00p KaK CKBAXKHHY
Oomnbioro quamerpa (OOIbIION KOIOIEI).

14.27. B ciiyyae pacnosiokeHHsl pacueTHON Touku Oimxke, yeM Ha paccrosauu 1,75 (I +
fw) K KakoMy-HHOYAb B0J03a00py, Jy4eBble CKBaXHHBI JTOT0 BOJ03a00pa IpU pacyere
pa3dmBarOTCS Ha PABHOACOMTHBIC YYAaCTKH M KaXKIBIH YY4aCTOK 3aMEHSETCS IKBHUBAICHTHON
€My M0 TPHUTOKY BEPTUKAIbHON CKBAKMHON. DKBHBAJCHTHbIE BEPTHUKAIbHbBIE CKBAKUHBI
pacrioyaratoTcsi B IIeHTpe TSDKECTH TPEYroJbHOW WM TpamelenJaIbHON SITIOPBI MPUTOKA K
y4acTKy JIyueBOW CKBaXHHBI (4epT. 156), W mMoOHMKEHWEe B pacdyeTHOH Touke S;, M, (mpu
CHCTEME PaBHOJCONTHBIX BOI03a00POB) BBHIUUCIISIETCS 110 (hopMyIIe

n-1 1
Si = Q( ch—l + 7q)1 )
kh\ n n

(117)

rae ®Opq - QyHKIMS MOHUWKEHHS] B paCYETHOM TOUYKE OT JIEHCTBUSI CUCTEMBI BOJ03a00pOB 32
BBIYCTOM TOTI'O Bon03a6opa, B 30HC KOTOPOT'O pacCIlOJIOKEHA paCcuCTHAA TOYKaA,

(I)l - (I)YHKI_[I/I}I IIOHM>XCHHUA B pacquHoﬁ TOYKEC OT DKBUBAJICHTHLBIX BCpTI/IKaJIBHLIX
CKBa’>XHUH TOTI'O Bon03a6opa, B 30HC KOTOPOT'O pacCIlOJIOKEHA pacucTHAA TOYKaA,

N - 41CJ10 paBHO,Z[C6I/ITHBIX BOI[033.60pOB.
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Chewa ka1oaya
Yeprt. 156. Jniopa npuToKa K ropu30HTAJILHOI JIy4eBOii CKBasKUHe B IpuMepe 52

14.28. I1pu 3a7aHHOM WJIH BBIYHCICHHOM 110 (hopMyJie OOIBIIOTO KOJIOAIA HITH TPYITOBOM
CHUCTEMbl 3HAUEHUHU IPHUTOKA K JIy4€BOMY BOJI03a00py MOXHO OIPEAECNIUTh MapaMmeTpsbl,
3a/1aBasACh pa3HbIMHU 3HAYEHUSIMH AMAMETpa U JJIMHBI CKBaXXUHBI U HaX0JI COOTBETCTBYIOIIEE
UM YHUCIIO CKBAXKUH, IOJ00POM BBIOMpaeM IprUeMIIeMble 3HAaUECHUS.

Mpumep 52. Jns ycnoBuwit mpumepa 28 onpedenums UYUCIO CKBAXUH B JIyY€BOM
BOJl03a00pe, MX JAMaMeTp U JUIMHY, NOHMXXEHHE B TOuKe Mj, PACHOJIOXKEHHON BOIM3H

BOj103a00pa Ne 4, mpuHuMast 3a UCXOAHOE TpeOyeMoe MmoHmKeHue Sy = 4 M B Touke M (4epT.
157).

Yeprt. 157. PacueTHas cxema 1Jis onpeaeieHust pyHKuus noHu:kenuss @ B rouxke M ot
AeiicTBYIOLIEl cucTeMbl BO103a60poB 1 - 5 B npumepe 52

Breruucisiem mo dopmynam k cxeme 7 Tabm. 50 cpemHee paccTossHME OT TOuku M 1o
BO/JI03a00pOB M [0 WX 3E€PKAIBHBIX OTOOpPaKEHWW OTHOCHUTENBHO OCe X, Z W Hayana
koopauHat (gept. 157):



X =2%/1000-1200- 2100-1700- 2400 = 1594 m;

Xt me = 2/14800 -14000 - 13700 -13600 - 12800 =13765 w;

X 2/9400 - 9500 - 9600 -10000 -12000 =10057 M;

Il

mt,mz

Xt mo = 2/17500 - 16900 - 16100 -16800 - 16100 = 16672 m.

Onpenensem 3HadeHue (QyHKIUU TMOHWXKeHUsS @ B Touke M OT JEUCTBUS CHUCTEMBI
B07103a00pOB 110 opMyie Kk cxeme 7 Tadi. 50

1 In 13765 -10157
2-3,14 1594 -16672

= 0,26.

[TpuTOK MOA3EMHBIX BOJ K CHCTEME JTy4eBBIX BOJ103a00poB Q mpu TpeOyeMOM MOHMKEHUH
B Touke M - Sy = 4 M 1 cpetHeM KoddunreHTe GUIbTpaIiui BOJJOHOCHOW IPYHTOBOH TOJIIN

6-20+50-60
Ky=————=39 m/cyr
80 o popmyie (70) paBen
Q= 39(32'4 — 48000 w’/cyT.

Torma MMPONU3BOAUTCIIBHOCTb OAHOI'O BOI[O3a60pa COCTaBMUT.

48000

Qnr = 9600 m’/cyT.

Omnpenensiem 1o cxeme 2 Tadi. 47 pagnyc Aenpeccuun

2483560445
T 48357 + 6044,5°

=7552 m.

Onpenensiem no dopmyiie (116) mapameTp NMUTaHWs JIydeBOW CKBaKHHBI R, MpHHUMAs
JUTHHY JTy4eBO# CKBaXUHBI |y = 40 M

27552 —40
R=.]-———=1m
2-7552 +40
Ompenensiem mo ¢opmysne (115) u tadn. 59 TpeOyemoe YHCIO Ty4eBbIX CKBaXUH N MpPH
NPUHSTOMN BbIlIE UX JuTHHE U auamerpe dpr = 0,3 M

9600 (In 40-1 40+/407+4-807 |

n: +2'3,4|n
2-3,14-4-39-40-0,24 14-0,15 2-80

HpOI/ISBO,Z[I/ITC.HBHOCTB OJIHOM J'Iy‘-ICBOfI CKBa’>XHHbI

0y, = 9?0 =1371,5 M’/cyT.

Beramcnsiem cpeaHee paccrosHHE OT TOYKM M; g0 Bomo3abopoB Ne 1, 2, 3 m 5
BOJIOTIOHU3UTEILHON CUCTEMBI U JIO UX 3€PKAIbHOTO OTOOPAKEHUSI OTHOCHUTENIBHO OCeH X, Z U
Havasa koopauHar (uept. 158):

X =*4/1350- 750- 700- 795 = 866 m;

Xt = 2/13050 12250 - 11500 -11500 = 11965 m;



Yepr. 158. PacueTHas cxema 115 onpeaesneHnst GyHKUMU noHukeHusi ® B rouxke M; ot
AeiicTByIOLIEl cucTeMbl Bo03adopos Ne 1, 2, 3, 5 B npumepe 52

Omnpenensiem no ¢gopmyne kK cxeme / Tabn. 50 3HaueHue QyHKUMHM MOHMKeHUs D1 B
pacyeTHOM Touke M1 OT IEUCTBUSI CUCTEMBI BOJ103a00POB

_ 1 |n11965 -9148 — 032,
2-3,14 866 -17006

3aMeHssT KOKAYIO JIydeBYIO CKBaXHHY Boj03abopa No 4 nByMst SKBUBAJICHTHBIMH €H IO
MPUTOKY BEPTUKATBHBIMU CKBa)KMHAMH, PACMOJIaraeéMbIX B IEHTPE TSHKECTH PaBHOJAEOUTHBIX
YYaCTKOB SIIOPHI MPUTOKOB K JIy4eBOM CKBaXKHHE (dMIOpa TMPHUTOKA K JIyUYeBOW CKBaKHWHE
YBEJIMYMBACTCS 1O JIMHEWHOM 3aBUCHUMOCTH C YAAJE€HHEM OT €€ YCThs), BBIYMUCISIEM I10
dbopmynam k cxeme [/ Tabm. 50 cpemHee pacCcTOsHHE OT pacdeTHOW Touku Mjp 1o
HKBUBAJICHTHBIX BEPTUKAIBHBIX CKBAXHUH U J0 UX 3€PKATBLHOTO OTOOPaKEHUSI OTHOCUTEIHHO
oceif X, Z n Havasa koopauHat (4ept. 159):

ch—l

X =4176-24-17,6-24-46,4-42-69-58-75-64-67,2-59,2-48-42 = 42 m;

=%J12040 -12725 -12802 -13106 -14097 -13868 -15240 -14631 15240 -14630 x
x 14173 -13945 12954 -13106 =13721 m;

X

mt, mx

Xntmz = 148949 - 9044 -10567 -10091 -11424 -10567 -10853 -10186 - 9234 - 9139 x
x 7616 - 8282 - 7616 - 8283 = 9344 wm;




X =*J14819 -15379 -16020 -17622 -17382 -16981 -18023 -17382 -17382 x

x16981 -15860 -15940 -14819 -15459 =16399 M.

Onpenensem no Gopmysie k cxeme 7/ Taba. GyHKIMIO MOHWKeHNUS D1 B pacueTHON TOUYKE
M; nelicTBHS SKBUBAJICHTHBIX BEPTHUKAJIBHBIX CKBAXUH J03a00pa Ne 4

S S 1< LT
2314 4216399

mt,mo

[Monmxkenue B pacyetHOM Touke M; o popmyie (117) cocraBut:

4800 (5-1 1
39-80

—0,32 +-0,83 |=6,5 m.
5 5

Pacuer uriiopuabTpOBBIX CHCTEM

14.29. TIlpu  pa3paboTke  OOIMMX  MPOEKTHBIX  PEIICHHMH  WIIIO(QHUIBTPOBBIX
BOJIOTIOHM3UTEIBHBIX CHCTEM M UX CXEMAaTH3alUH JIOIYCTUMO PyKOBOJICTBOBATHCS JTAHHBIMH,
npuBeJCHHBIMU B Tabn. 66 (cMm. pasn. 15). Ipu mocneayromieM MpOeKTUPOBAHUU OCHOBHBIC
napamMeTpsl BOJIOTIOHU3UTEIBHBIX CUCTEM JOJDKHBI YTOUHITHCS HA OCHOBAaHUH PACcUETOB.

[Ipu mose3oBanum Tabda. 66 TpedGyemMoe MOHMKEHUE OTCYMTHIBACTCS JJISl YCTAaHOBOK THIA
JINY ot ocu Hacoca, Thuma YBB - oT ocu KomiekTopa, A 3KEKTOPHBIX UTIIOQHIBTPOB - OT
CTaTHYECKOTO YPOBHS MOJ3EMHBIX BOJI.

14.30. Ilpm pacuere HrIOPWIBTPOBBIX YCTAHOBOK HEOOXOJMMO YYHTHIBATh BBICOTY
BCAChIBaHUS HACOCA M BEJIMYMHY CYMMapHBIX THAPABIMYECKHX IOTEPh B OTICIBHBIX Y3IIaX,
YTO OIpeneNsieT BO3MOXHOE IIOHM)KEHHE YPOBHS IMOJ3EMHBIX BOJA. B cBs3m c 3TuUM
OIpeJIeJICHNEe MapaMeTPOB BOJOMOHU3UTEIBHON HUIIOQHIBTPOBOH CHCTEMBI CBOAMTCS K
COBMECTHOMY DEIICHHIO JBYX YPaBHEHWH, OIHO W3 KOTOPBIX OINpENeNsieT TUIAPaBIHMYECKHUE
napameTpsl UriIo(UIBTPOBON YCTaHOBKM, a JpPYroe BbIpAXaeT YCIOBUE (QUIbTPAILIH
MOJ3eMHBIX BOJ K OTOH YCTaHOBKE Tpu ee pabore. Pacyer cucrteMsl, BKIIOYAOIIEH
HECKOJIbKO YCTaHOBOK, CBOJMTCS K PAcUYeTy OJHOM YCTaHOBKH.
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Yepr. 159. PacueTHas cxema 115 onpeaeneHuss GyHKUMU NoHu:keHusi ® B Touke M; ot
NeHCTBYIOIIEH CHCTEMBI JIy4eBbIX CKBAKMH B mpuMepe 52

IlepBoe pacueTHOE YpaBHEHHE UMEET BUJ



Q )
Yho = yp - hvac +§ P+ 1,34 -10 7C_;Q;

kny, (118)
IIpuTok moA3eMHbIX BOJ K OHOH ycTaHOBKe Qp, M3/cyT, ompezensercs no Gpopmyse
Q
Qp =
Ny (119)

Koaddumnuent dpunprparuu B npuduaIbTPOBON 30HE TPUHUMACTCS

MIPH OTCYTCTBUU OOCBHINIKH UTIIO(UIBTPOB - I10 TPYHTY;

npy HaIH4YuK OOCHIIKH - Kf = 15 - 25 mM/CyT - B 3aBUCHMOCTH OT I'paHyJIOMETPHUUIECKOTO
coCTaBa OOCHIIIKH;

napamerp & TpUHUMAETCS TPH MPOAODKUTEIBHOCTH OKCIUTyaTallil yCTAHOBKH Ha
npoekTupyeMoM oowsekte 10 1 mec, oT 1 1o 6 mec u Gonee - coorBercTBenHo 0,3; 0,4 u 0,5.
[Tapamerp { onpenensercs no rpaduky uept. 160.

T CYmipe5
5 7
N
201N
L "
12 AN\
N\ N\
g - AY p%
7 \\ \“-:‘
5 A \I{d‘o ‘\1\\
NN

J
78910 15 208530 40 5060 Ly, M

Yepr. 160. I'padpuxn pynxmmii { = f(le)

Btopoe ypaBHeHHEe ¢ y4yeToM (UIBTPAIMOHHOTO COTMPOTHUBICHUS HUTIOPUIBTPOB UMEET
BU/T JUISI CHCTEMBL:

KOHTYPHOHU
(thhl
Y, =H -S| 1+ o ;
MpMn (120)
JIMHEHOMN
y —H —S( r,+0,55, . h )
hr — .
@ (121)

3navenus D UIA CTAaHAAPTHOTO UTIODWIBTPA TPUHUMAIOTCS MPU PACCTOSIHUU MEXKITY
urnopminerpamu 0,75; 1,5; 2,25 u 3 m cootBerctBenno 1; 0,8; 0,7 u 0,65 m.

3nauyenue @, Bxoxsimee B popmyinsr (120) u (121), Beruucnsercs mo cxemam 1 u 2 Tadi.
46.

3nauenue Qu/Nm, ompezpensioiee MPOU3BOAUTEIBHOCTh OJHOTO HIVIO(UIBTPA, JOJDKHO
ObITH HE OoJiee IPeIebHO AOMYCTUMOTO, IPUHUMAEMOTrO Mo rpaguky yept. 161.

[Ipu pacuere CTPOUTEIHFHOTO BOJOMOHMKEHHS C MOMOIIBIO MIIIO(PUIBTPOBBIX YCTaHOBOK
JIOMYCKAeTCsl ONpeNeNATh 3HaueHue ry mo dopmymnam (95) u (96) mpu t = 5 cyr, ecnu mo
YCJIOBUSIM MTUTAHUS BOJOHOCHBIX CJIOEB Iy KIMEET OOJIbIIee 3HaYCHUE.
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Yepr. 161. I'padpux pyuxuuu g, = (k)

14.31. TTopsamok pacyera Cie YOI IA:
Hcxons u3 3a1aHHOTO TIOHKMKEHUS YPOBHSI TIOJJ3€MHBIX BOJI CIIEyeT OMPEeIUTh MPUTOK K
cucreme 1o Gopmynam (70) u k cxemam 1, 2 Ta6:1. 46.
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Yepr. 162. I'paduku npeaebHOH TJIMHBI BCACHIBAIOIIET0 KOJLUIEKTOPA HA OANH
HACOCHBII arperat ycranoBku JIMY-6

ITo rpadukam uveprt. 162 HaiiTH NpeAeNbHYIO IJIUHY KOJJIEKTOPA, UCXOMAs M3 KOTOpPOM
OTIPENICIIUTh YMCIIO YCTAHOBOK (HACOCOB) B CHCTEME M MPUTOK K OJTHOW yCTaHOBKE (K OJTHOMY



Hacocy). s 3Toro 3agaauMcs ocieA0BaTeNbHO 3HaAUCHUSIMU T1ara uriaodunstpos S = 0,75;
1,5; 2,25, 3 M ¥ COOTBETCTBEHHO 3HAYECHUSM Nipy. 3aTeM HEOOXOIUMO OMPENETUTh MPUTOK K
OJTHOMY UTTIO(PHUIIBTPY.

Jist KayKa0ro 3Ha4eHust Nip, KOTOPOMY COOTBETCTBYET MPUTOK K OJHOMY UTIODUIBTPY, HE
MPEBOCXOIAIIMN IPEICIBLHO JOMYCKAEMOT0, BEIUMCIIAIOT 3HAYCHHUS Yhr 110 hopmyiie (120) miu
(121) u crpost rpaduk 3HaueHuit Ynr = f(Sf); aHamOrMuHOE MOCTPOCHHME BBHIMOJHSAIOT IO
dopmyie (116); monyuaroT 1Be KPUBBIC, B IEPECEUCHUN KOTOPBIX OMPEICIIAIOTCS TpeOyeMbIe
3HA4YEHUs Yhr ¥ Ny (cM. ipuMep 53).

[Tpu BBIMOJIHEHUH JAHHOTO pacyeTa HEOOXOAUMO YUUTHIBATH CIICIYIOIICE:

€CIIU KPHBBIE Ypr MEPECEKYTCS B WHTEPBAIC MEXIY JABYMS 3HAUYCHUSIMH Ngp, TO CIEIYET
OpUHUMATh OOJblliee M3 O3TUX JBYX 3HaueHHWH (COOTBETCTBYIOIIEE MEHBIIEMY IIary
urnoGuiabTpoB), a 3HAUCHHE Yhr TPUHUMATH COOTBETCTBYIOIIEE NPUHATOMY IIary
urnoduiabTpoB o Gopmysie (120) wiu (121);

€CIIM KPUBBIC Yhr HE MEPECEKyTCs B MHTEPBAJC IMOCTPOCHUS M IPU 3TOM OKAKETCS, YTO
3HaveHus Ypr 10 popmysie (118) Beiie Bcex 3HaueHuit Ynr o Gopmysie (120) wm (121), To u3
9TOTO CJIEAYET, YTO HACOC YCTAHOBJICH CJIMIIKOM BBICOKO M JUIS JOCTHOKEHHS TPeOyeMoro
MOHMKCHHUS YPOBHS MOI3EMHBIX BOJ[ OH JIOJIKCH OBITh IEPEMEIICH Ha 00Jiee HU3KYI0 OTMETKY
(n11 MOKET OBITH IPUHSTO PEIICHUE 00 YCTPOUCTBE APYCHOM CHCTEMbI BOJIOTIOHMKECHUS);

€CITM 3HAYCHUS Yy, BRIYKMCIACHHBIC 110 (popmyie (118), Hmke Bcex 3HadYeHUi 1O GopmyIie
(120) mnum (121), TO W3 3TOrO BBITEKAET, YTO BBHICOTA BCACHIBAHUS HACOCA HCIIOJIB3YETCS
HEMOJIHOCThIO W MPH BHIOOpE MapaMeTpoB HIIIOGUIBTPOBOM  YCTAHOBKH  CIIEIAYET
PYKOBOJICTBOBAThCS pacyeTHbIMH JaHHBIMU 10 (opmynam (120) u (121) Ge3 orpaHHYeHH,
HaKJIaIbIBaeMbIX (opmyiioii (118).

Onpenenus Yy, MOJHYIO NIyOUHY OTPY>KEHUS! HIJIOPHIBTPOB CIIEAYeT IPUHUMATh

lhe > Yp - Y + 11+ 0,5 (122)

1t cragaptHoro urimopuistpa Iy = 1,20 m.

IMpumep 53. Onpeoderumsv Tpedyemoe KOJIMYECTBO HACOCHBIX ycTaHOBOK JIMY-6, miar
UTTIOPUIBTPOB U TIYOUHY MX MOTPYKEHHUS MPU OCYIIEHHH KOTJIOBaHA B OE3HAIIOPHOM CJIOE C
UCXOJHBIMU JIAHHBIMH, IMOKAa3aHHBIMU Ha uepT. 163. Cpok 3KCIuTyaTanuud UTiIo(QHIETPOBBIX
YCTaHOBOK - 7 Mec.

OmnpenensieM NMPUBEACHHBIN PaglyC CHCTEMBI HTIO0(DHUIBTPOBEIX YCTAaHOBOK MO (opMylie

(74)
o (82°105 =466 M.
| 3.14

cpenHsis T1yOrHa (GUIBTPAIIMOHHOTO MOTOKA Mo Gopmyrie (72)

2:10-35

h =825 m;

YPOBHENIPOBOAHOCTH 110 hopmyie (97)

30-825

. = 1237,5;
02

paauyc aenpeccuu npu ts = 5 cyt

r, =46,6+2./1237,5-5 =204 m.
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Yepr. 163. PacueTrHasi cxema Kk npumepy 53
1 - nonosxeHue ocu Hacoca; 2 - UrI0QUIBTPHI

3HaueHue QYHKIMH MOHKEHUS JUISl CUCTEMBI TT0 (popmyre cxembl 1 Tabin. 46

204
In—
o= 5 _oo35,
27
[TpuToK K MTIIOGHILTPOBON BOIOMIOHU3UTEIBHON crucTeme o (hopmyie (70)
30 * 8,25 ‘ 3,5 3 3

=" 7 " =36862 m/cyr ~ 154 m/u.
Q=" MR

Ilo rpaduky uept. 162 npu Q = 154 Mm%/ u 061meit mne komiekropa 2(105 + 65) = 340 M
JUTMHA KOJUJIEKTOPa OJTHOTO HACOCHOTO arperaTa He JoJhkHa ObITh 6onee 105 m.

ITpu wersipex HacocHbIX arperatax JIMY-6 (np, = 4) mnimHa KOIIEKTOpa OJHOTO arperara
coctaBuT |, = 340/4 = 85 m < 105 M, a quHa oxHOM BeTBH |p = |,/2 = 45 M.

[IpenenbHyt0 Harpy3Ky Ha OAMH UTTOPMIBTP (i OnpenaesnseM o rpaduky uept. 171 npu
k =30 m/cyT

Qiny = 2,55 M4,
OmnpezaensieM 4KCI0 UTTOQUIBTPOB U HArPY3Ky HA OJUH UIIIOQMIBTp MPHU IIare:
s¢= 0,75 m; ng, = 85/0,75 = 110;
Qi = 154/(4-110) = 0,35 m%/u;
st = 1,5 M; N = 55; Qy = 0,7 M/u;
St = 2,25 M; N = 37; G = 1,04 M3/ < 2,25 M¥/u.

[To ¢popmyse (118) BorumcisieM 3HAUYEHHUS BBICOTHI OT BOJOYIOpPA J0 CHHXKEHHOTO YPOBHS
BOJIbI y uriioGuinbTpoB nipu S = 0,75; 1,5; 2,25 m. B pacuerax npunumaem: hyae = 6,0 M, ki = k
=30 m/cyr, £=0,5, Qp = 3686,2:4 = 922 M3/CyT, 3HaueHue Koddunuenta { mpu | = 45 m mo
rpa¢uxy yept. 160. PesynbraTsl pacueToB cBoauM B Tabu. 60.



[Mpunumast 3nauenuss @ no cxeme Tadi. 46, O no m. 14.30, hh=H-s=10-35=6,5Mm,
In(rg/r) = In(204/46,6) = 1,476, BorunciseMm Ypr mo Gopmyne (120). PesymbraThl pacueroB
CBOJMM B TabO:. 61.

Taonuma 60
) Q, 107 A 2
Sy, M Nin C Yoo M Nyac, M £ K 1,34-10 z;Qp Ybrs M
N
0,75 110 3,5 11,0 6,0 0,14 0,399 5,54
1,50 55 3,7 11,0 6,0 0,28 0,421 5,70
2,25 37 4,2 11,0 6,0 0,41 0,478 5,89
3,00 28 45 11,0 6,0 0,50 0,513 6,01

Ha ocHOBaHMM BBIYMCIICHHBIX 3HAYEHUU CTPOUM KpUBBIC Yor = F(5) yepT. 164. Tak kak
KpPUBBIC MTEPECEKIINCh B MHTEpBasie Mexay S = 2,25 M u S = 3,0 M, mpuaumaem S = 2,25 M u 1o
BepxHe# kpuBol (hopmyina 120) Vi = 6,04 M.
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Yepr. 164. K onpenesieHn0 BbICOTHI Yy, B ipuMepe 53
['yOuHa morpyeHus uriioGuIbTPOB B IPYHT OT OcH Hacoca o Gopmyite (122)
lhy>11-6,04 +1,2+0,5=6,66 m.

14.32. I1pu ucnonb30BaHUM JUIsl TPABUTALIMOHHOTO BOJIOTIOHIKEHHSI YCTaHOBOK Tuma Y BB
UX TapaMeTphl JOMYCKAETCs OMPENENATh MO TOH K€ METOIUKE, YTO M JIJISl YyCTAaHOBOK THUIIA
JIAY (cm. mm. 14.29, 14.30).

Beicoty BcachiBanus Ny mpuHUMAIOT B pazmepe 9 - 8,5 M npu BOJONOHMKEHUH B IPYHTax
¢ ko3 dunuentom ¢unbTpanuu MeHee 1 m/cyt u B pasmepe 8,5 - 8 M - B rpyHTax ¢
k03 purmentom ¢uibrpanuu 1 - 2 m/cyt. [Ipu 3TOM TIyOMHY MOTPYKEHHS UTIOQHIBLTPOB
yCcTaHOBOK YBB MOXHO TpHHHMMAaTh HECKOJIBKO MEHbIIyIo, 4eM 1o ¢opmyne (120) mpu
YCIIOBHH, YTO BEPX (MIBTPOBBIX 3BEHHEB OY/IET PACIIONIAraThCs HE BHIIIE YPOBHS Y + €.

Bricota xanuuisipHOro MOAHATHS e, M, Juid TpyHTOB ¢ K = 0,1 - 2 m/cyt mMoxeTr OBbITh
ompeneneHa o npudImKeHHon Gopmyrie

_ 1
Jk (123)

e

ITocne ompeneneHus mapaMeTpoB BOJAOMOHU3HUTENIBHON CHCTEMBI C ycTaHOBKamu Y BB

MOJKHO OMpPENETUTh BpeMs I, CyT, JOCTHKEHHs TPeOyeMOoro MOHMKEHUS YPOBHS TO3€MHBIX
BOJ 110 (hopmyiie

Tab6auma 61




2n® , hl
S, M Ny (O Np S, M H, m S 1+7r Yhrs M
NNy, In%
0,75 110 1 4 3,5 10 3,72 6,28
1,50 55 0,8 4 3,5 10 3,85 6,15
2,25 37 0,7 4 3,5 10 3,96 6,04
3,00 28 0,65 4 3,5 10 4,06 5,94
2
r
t="",
a (124)

rZe I' - IOJIOBUHA PACCTOSHUSA MEXIY JBYMs JIMHEHHBIMUA BOJOIOHU3UTEIbHBIMA CUCTEMAMHU
WU IIPUBEICHHBIA PauyC KOHTYPHOU CUCTEMBI, M;

T - BeNMYMHA, ONpeAeiseMas B ciiydae, Korga S (TpeOyemoe MOHMKCHHE) 3alaHO B

cepeinHe MEKIY ABYMS JIMHEHHBIMHU YCTaHOBKAaMHU 110 Tpadukam yepT. 165, a korja 3a1aHo B

LEHTPe KOHTYPHOM cHucTeMbl - 1Mo rpadukam uyepT. 166 B 3aBUCMMOCTH OT mapamerpa

B S
HNOHWKEHHss B (B HAallOPHOM BOJOHOCHOM  CIIO€ H-Y. g Oe3HAIIOpHOM
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Yepr. 165. I'padpukn ¢pynxuuii T = f(B) ayist 1uHeHBIX BOTONOHU3UTEIbHBIX CHCTEM

IIpumep 54. Onpedenums HEOOX0IUMOE BpeMsI ISl JOCTHKEHHS TPeOyeMOTO MOHIKEHUS
YPOBHSI TOJ3€MHBIX BOJI JJIsi TIPOM3BOJCTBA pabOT B TpaHIiee B O0€3HATIOPHOM BOJIOHOCHOM
CJIO€ C UCXOHBIMH JJAHHBIMH, TIOKa3aHHBIMU Ha 4epT. 167.

{151 BOIONIOHMKEHUS TPUHATHI ycTaHOBKH Y BB-3A-6KM, pacnosiaraemelie o JUHEHHON
cxeMme ¢ 00erX CTOPOH TpaHIIEeH; IPH PACCTOSIHUH MEXy UTIopuibTpamMu S¢ = 1,5 M, 1uinHe
xoitekropa |, = 54 M, BeicoTe BcachBaHUA hyae = 8,8 M u kodpdunnenta ¢punbTpanun
oOceimku  urnopmwibtpoB K, = 15 wm/cyr, BbIcOTa OT BOJOYIOpa IO YPOBHS BOJBI Yy
urinoduiIbTpa onpeneneHa Ynr = 5,55 m.
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Yepr. 166. I'padpuxn ¢pyukuuii T = f(B) st KOHTYPHBIX BOJONMOHU3UTEIbLHBIX CHCTEM

ITo popmyie (97) naxoaum 3HadeHHE KOIDDUIIUCHTA YPOBHEIPOBOTHOCTH
~

L 05 Q+555 10
e 2.0,1 o

OnpenensieM 3HaueHUWE NapaMeTpa B, COOTBETCTBYyIoIee TpeOyeMOMY MOHMKEHUIO
YPOBHS IMOJI3EMHBIX BOJI:

~

5 4’4¢;'12_42’4/=0,761.
127 -5,55
§CI)fhhI = £0,8 276 =13
Ipu B=0,761mu r 7 (h=H-S=12-4,4 =7,6 m) no rpaduky

geprt. 165 1 =5,0.

Bpemst gocTikeHUs TpeOyeMOro MOHKEHUs YPOBHsI OA3EMHBIX BOJ 10 opmysie (124)

2
t:u:5,6 = 6 CyT.
43,9

14.33. @OunbTpalMOHHBII pacyeT BOJOIMOHU3UTEIBHBIX CHCTEM TI'PABUTAIIHOHHOTO
BOJIOTIOHIMKEHHSI C UCTIOJIb30BAHUEM KEKTOPHBIX YCTAHOBOK aHAJIOIMYEH pacueTy CUCTEM CO
CKBaXHMHaMH, 000PY/IOBaHHBIMH WHIMBHyaTbHBIMH CKBOKUHHBIMH HACOCAMH.

OH T03BOJISIET ONPECTUTh BEIIMYUHBI IPUTOKA BOJBI K OJHOH CKBaKHHE (MrIO(GUIBTPY)
(w ¥ TMHAMHMYECKUI YPOBEHBb BOJBI B HEH Yh.

JlanpHeWmnii pacueT NPOU3BOAMTCA MO TOW KE CXeMe, YTO M pacyeT IKEKTOPHBIX
BaKyyMHBIX YCTaHOBOK (cMm. mm. 15.11).

14.34. Pacuer »1eKTpOOCYIIeHUs BeAeTCs B cleayromieM mnopske. Ooiiee dIeKTpUIecKoe
COINPOTHUBIIEHUE OPTOroHaNbHOU cxeMbl R, OM, onpenensiercs no gpopmyine

b 1, s,
p—+—|n2
R S 7 7rr’
l.n, (125)

IJIe p - YAETbHOE JIEKTPUIECKOE COMPOTUBIICHHE TPyHTa, OM*CM;
b - paccTosiHue MeX Iy pAAaMHU dJIEKTPOIOB, CM;
Se - PACCTOSIHHE MEXY DJICKTPOIAAMH, M;
|, - TIyOMHa 37IEKTPOIOB, CM;
N, - YUCIIO DJIEKTPOAOB B PALY.



E?lgu

12.0

Yepr. 167. PacueTHas cxema Kk npumepy 54

1 - npupoaHBIA YPOBEHb KaWJUISIPHOTO MOJHATHS; 2 - yPOBEHb KAITMJUIIPHOTO TIOAHSTHS TIPH yCTAHOBHUBIIEMCS
PEKUME OTKAauKH; 3 - CHIDKCHHBIH YPOBEHb ITOJ3€MHBIX BOJ

DNEKTPUUECKOE COIIPOTUBIICHHUE 1IaXMATHOM CXeMBbI onpeensercs no popmyse

R = p(bc +2|nsej’

Se T 27Zfex C (126)

riae C - 6e3pa3MepHbIil mapameTp;,
le - paayc dIEKTPOJIOB, CM;

C=1+ [Sej
2b (127)

oTpebHass MomHocTh P, kBT, ycTaHOBKM TMOCTOSHHOTO JJIEKTPUYECKOTO TOKa
IT 0 P, xB
BBIYHCIISIETCS 10 (popmyIie
_uU?.10°
=
R (128)

rae U - pa3HOCTh MOTEHINAIOB MEXY IEKTpoAaMH, B.
Tok Ha equHMIlY JUTHHBI 3aBechl |, A/M, onpenensercs mo Gpopmyiie

100U
SeneR (129)

[MpenensHBINA TOK HA AUHMITY JUTHHBI 3aBeckl ||, A/M, onpeensercs mo Gopmyiie

3,681, 11000
= P

b 10
S, In—

Te (130)
3amanHas pa3HOCTh MOTEHIIMAJIOB JOMMyCTUMA, ecid | > I.
Pacxon anektposnepruu Ha snekrpoocymienue W, kB4, moacuuteiBaeTcs mo hopmyie

W = 24Pt, (131)

rze t - IpoIoIKUTEIBHOCTD Pa0OThI YCTAHOBKH, CYT.
Ipumep 55. Tlepumerp kormoBana 100 m; riyomHa smektpoaoB |, = 6 M; paccTosHue
MEKIY JCKTpoaaMu Se = 1,2 M; paccrosiHre MEKIy psaaamu 3aektpoaoB b = 80 cMm; paanyc

P




anekTpona r, = 2,5 cM; yaenbHOe 3MeKTpudeckoe conpoTuBieHue rpyHta p = 1200 Om-cwm;
cxema - oproroHanbHas. OnpeeuTh MOIIHOCTh TEHEPATOPa MMOCTOSTHHOTO TOKA, CHITY TOKa H
pacxo] 3JIEKTPOIHEPrun mpu padore cpokoM 1 mecs.

OmnpezensieM 4KCIIO Tap JIEKTPOIOB

ne = 100/1,2 = 83.
Omnpepensiem o0I1ee COMPOTUBIEHUE CHCTEMBI 3JICKTPOI0B 10 Gopmyite (126)

_ 100 (80 1 120
©600-83(120 3,14 2-314-25

j =0,0315 Om.
MOIIHOCTh T€HEPATOPa MOCTOSHHOIO AJIEKTPHYECKOrO TOKA MPH PA3HOCTH IOTEHIMATIOB
40 B onpenensieM 1o dpopmysie (128)

40%-10°°
0,0315

=51 xBr.

Tok Ha eqUHMITY JUTMHBI 3aBeChI onpeensieM mo hopmyse (129)

40 100

| = . =12,7 A/m.
0,0315 120-83

[MpenensHBINA TOK HA €AUHMITY JUIMHBI 3aBEChI onpeessieM o popmyie (130)

368 - 600 1000
| = 1200 _ 151 A/

=
120|n£

>

[Tonyunnu | uyth Gonbie ||, ciemoBaTensHO, B paboTe pa3HOCTh MOTEHIIMATOB JOJDKHA
OBITH HEMHOT'O ITOHMKEHA.

Pacxon 2mekTposHepruu 3a CyTKd Ha anekrpoocmoc 1o ¢opmyne (131) W = 24-51-1 =
1224 xBt-u.

Ha 83 urnodunstpa nocrarouna ycranoBka 4BB-3A-6KM momHuocTeio 15 kBt. Pacxon
AJIEKTPOIHEPTHHU 33 CYTKH

W =24-55=132 kBru.

OO6muii cyrounsrit pacxon sueprun W, = 1224 + 132 = 1356 kB1-u.
[Ipu pabore cpokom 1 mMec BMecTe ¢ BpeMEHEM aKTHBHOTO OCYIIEHHS pPacxo[l
AIIEKTPOIHEPTUU COCTABHUT

Wi, = 1356-30 = 40680 kBTu.
Pacyer TpyO4aTBIX M rajiepeHbIX ApeHaKel

14.35. Tlpu npuHATON riTyOMHE 3aJ0KEHHUS KOJBIEBOIO JIpeHa)Xka MPUTOK MOJI3EMHBIX BOJI
K HEMY ClieiyeT BeIIuCATh 1o Gopmysie (70) u popmynam cxem 3 u 4 tadi. 46.

370 k€ 3HAYCHHE BEJTMYMHBI PUTOKA CIIeyeT MPUHUMATh IPU ONpPEIeTIeHIH TTOHKEHUS
YPOBHEW TOA3EMHBIX BOJ COTJacHO M. 14.22 B TOYKaX, SBISIONIMXCS BHEUIHHMHU TI0
OTHOILIEHHIO K KOHTYPY JpeHaXa.

14.36. TTonmxeHre YpOBHS MOJ3EMHBIX BOJ] B IIEHTPE KOJBIIEBOTO JAPEHAXA TPU 3aTaHHOM
rIIyOMHE ero 3aJI0KEeHHs, a TaKKe TpeOyeMyto IMIyOUHY 3a/I0’KEeHHsI KOJIBIIEBOTO ApeHaXka Mpu
3aJJaHHOM TTOHIKEHHHU B €T0 IEHTPE CIIEYET ONPENENATh U3 YPaBHEHUS

{ Zr{[r_rd] [rﬂ} [ 8r 2r (r.rdﬂ
Sim+—|o| — = |—@| — ||t =S| IN—+—¢| —; = ||
Y Yi Y Yi L Y Y Y (132)



Jlns cxemsl 3 Tabi1. 46 ) = h; aus cxemsl 4 Toi ke Tabnuel Y = H - S);
r r r I
co(; “J = %(J - (/’{d}
Yi Y Yi Y (133)

o 1) efk) efl]
3HaueHus: QYHKIHHA Yi ) i) u Y OIIPEACIAIOTCSI COOTBETCTBEHHO IIO
rpadukam uept. 168.

VYpasuenue (133) ciemyer perath METOAOM MO00pA HITH IPapHUIECKU.
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Yepr. 168. I'paduxn ¢pynknmii a - ¢1(U); 6 - ¢2(U); 6 - ¢3(U)

14.37. Tlpu 3aiaHHOM TITyOWHE 3aI0KESHHS JIMHEWHOTO JAPEHaXka MPUTOK MOI3EMHBIX BOJI K
HeMy ciefyer, onpeaenste no ¢popmyne (70) u popmynam cxem 5 u 6 Tabn. 46, a ypoBeHb
MOJ3EMHBIX BOJ B TOYKaxX HA PACCTOSHUHU X OT OCH JIMHEHHOTO JIpeHaXka - 10 yKa3aHUsM II.
14.21 ucxos U3 BEIMYMHBI IPUTOKA, BEIYHCIEHHOH 110 hopmye (70).

14.38. Ilpu TpeOyeMOM MOHMKEHHH B TOYKE Ha PACCTOSIHUU X OT OCH JIMHEHHOTO JpeHaxa
Clle/lyeT BHavalle ONPEICIUTh MPUTOK IOI3EMHBIX B0 K Hemy 1o (opmyie (70) u popmynam
cxembl 2 Taba. 46 3ateMm, UCTOIB3YsT GOPMYJBI CXeM S W 6 Toi ke TaOJuIlbl, ONpeneTuTh
no100poM HEOOXOAMMYIO TIIYOUHY 3aJI0’KEHHsI TMHEHHOTO JpeHaxa.

IMpumep 56. Onpeoderums TIIyOUHY 3aJI0KEHUS KOJIBIIEBOTO JIPSHAXKA M TIPUTOK K HeMy Q
npu pazMepax koHtypa 20x20 M, TpeOyeMOM MOHMKEHUH YPOBHS IMOA3EMHBIX BOJI B LIEHTPE
ocymaeMoi miomaaku Sgs = 6 M, kodpdunmente puaprpanmu K = 10 m/cyt, BogoHOCHOM
cioe H = 14 wm, paauyce apensl (o HapyxHOMY ciior0 o0ckinku) 0,5 M ¥ MOHMKEHUEM
YPOBHS BOJIbI HAJl BOJIOYTIOPOM



y=H-Ss=14-6=8wm.

[IpuBeneHHBIH pagryc KOJIBIIEBOTO ApeHaXa onpeaesseM o popmyie (74)

20-20
r= |~ =1lm
1| 3,14

Panguyc nenpeccun onpenaesnsiem mo hopmyie (82)

r,=11+2-6-/10-14 ~150 m.

['yOuHy 3a10)keHHsl IpeHaka HaXOJUM IyTeM rpadudeckoro peuieHus ypapaenus (132).
Jns aToro, 3amaBasch IMOCIEAOBATENILHO TpeMsl 3HAYSHUSIMU S|, paBHBIMU 6,25; 6,5 u 7 M,
BBIYHCIISIEM COOTBETCTBYIOIIME WM 3HAYEHHUsS OTIEIbHO JieBoW F; u mpaBoit F, uacreit
ypaBuenus (132); touke mepecedenuii rpadpuxoB GyHkuuii F; u F, Gyaer cooTBETCTBOBATH
HUCKOMOE 3HaueHUE 3.

Brrunciaenus ceoguM B Ta0i1. 63.

[Tonygaem rinyOouny 3ajoxenus S = 6,71 M myreM rpaduyeckoro pemeHus ABYX
ypasuenwuii: F1(S)) u Fy(Scs) (ueprt. 169).

Jlyist omipeienieHust MPUTOKA K KOJNBIICBOMY JPEHAXY BhIUUCIsIeM (DyHKINIO OHMKeHUs D
1o ¢popmyiie k cxeme 4 tabi. 46 npu cpeaneit rnyoune motoka h mo gopmyie (74)

_2-14-671

h ~10,6 m;

150 7,29 8-11
In + In
_11+729 3]14-11 05
2-3,14

=0,5.

L~

- /]
78
6}
74—

7
1 a7t
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62 65 §% G5 66 87 63 69 10 S m

Yepr. 169. K onpenesieHHI0 BeJIMYMHBI S| B mpuMepe 56

[TpuTok mom3eMHbIX BoJ Q Kk KOJIBIIEBOMY JIpEHAXY ompeneinsem 1o dpopmysie (70)

10-10,6 - 6,71
0,5

IIpumep 57. Onpedenums NPUTOK K JIUHEHHOMY JpPEHAXy U BBIUYUCIUTH TMOHMKEHUS B
TOYKaxX MO HOPMaJU K OCH JIpEHa)ka MPH €ro 3aJI0KEHUW Ha IriIyOmHe S| = 5 M B HaloOpHOM
BoJoHOCHOM cioe mpu h = 10 m, k = 12 m/cyr, H = 15 ™, I, = 0,1 m. McrouHuku nutaHus
BOJIOHOCHOTO CJIOSI HE OTIPEICIICHBI.

Q= =1430 m’/cyr.



Pannyc nenpeccun npeHaxHOW CHCTEMBI orpesernsieM 1o ¢popmyie (83)
rg=10-5V12 = 175 m.

OWIBTPAIMOHHBIE COMPOTHBIICHUS OTpeelisieM 1o Gopmyre k cxeme 5 Tadir. 46

o210, 10

= +175 =197.
3,14 3,14-0,1

[IpuTox moa3eMHbIX BOJ HA 1 M JIMHEWHOTO JApEHa)Xka ¢ OJHOW CTOPOHBI OMPEILISIEM IO
dopmye (70)

12-10-5

q==""_

_ 3oy,
197 Myt



Ta6numa 63

2r r r r 8r 2r r r
St | i=H-=S; | rlyy | rayr | ou(rly)) | @aAralyi) | @s(rfyy) | In(8r/ry) Fi=57+— w{j - (p{“] - %[j F,=SeqIn—+— co{] - %(“J
Yi Y| Yi Y LY Y| Yi
6,25 7,75 1,42 | 19,35 5,00 2,20 -0,190 5,17 72,7 78,7
6,50 7,50 1,47 | 20,00 4,95 2,15 -0,195 5,17 77,6 80,4
7,00 7,00 1,57 | 21,43 4,90 2,10 -0,200 5,17 87,9 83,8




[onmublit mpuTok Ha 1 M JpeHaxa ¢ AByX cTopoH Q = 6 M3/0yT. IloHmkeHue ypoBHs
MOJI3€MHBIX BOJ B 33JaHHBIX TOYKaX Ha JIMHWUU, HOPMAJbHOM K OCH JpeHa)a, Mojay4daeMm M3
dbopmyibl k cxeme 2 Tab. 46 u (70). Beruucnenus npu g/(kh) = 3/(12-10) = 0,025 cBeneHbl B

Taou. 64.

Tab6numa 64
Xesy M Iy - Xesy M S =0,025(rg - Xc5), M Xesy M g - Xess M S =0,025(rg - Xs), M
5 170 4,25 100 75 1,87
10 165 4,13 150 25 0,62
20 155 3,88 175 0 0,00

Ipumep 58. [{nsa ycnouit npumepa 40 svibOpams TPOAOIBHBIN YKIOH M Onpeodeiums
IraMeTp TpyOdaToil qpeHsl, pacIOI0KEHHOHN BJIOTb JUTMHHOW CTOPOHBI IUIACTOBOTO JPEHAXA.

[IpuTOK MOA3EMHBIX BOJI K ITACTOBOMY ApeHaxy Q = 860 M3/CYT = 9,95 nlc.

VYiion TpyouaToit npensl npuHuMaem | = 0,004 u3 yciaoBUS MUHHMAIBHOTO OOBeMa
3eMJISIHBIX padOT B TpaHIllee ¥ MHUHHMAJIBLHOTO 3arfayOseHHsl IPeHbl HIDKE JHAa KOTJIOBaHA.
Juamerp TpyO4aToil IpeHBI BHIOMpaeM IO TaOy. 65 MCXO0IsM M3 MAaKCHMAIBLHOTO MPUTOKA K
IJIACTOBOMY JPEHAXKY, IPUHATOTO YKIOHA U HANOJIHEHUs TpyOomnpoBoaa, pasuoro 0,6.

Ipu Qmax = 9,95 ni/c, i = 0,004, h = 0,6d muruManbHbIH quamerp Tpyos! coctaBut d = 200
MM.

15. BAKYYMHOE BOJOINOHU)KEHUE
OO01ue moI0:KeHNus

15.1. BakyymMHOE BOJONOHM)KEHUE XapaKTEPU3yeTCSd HAJIWYHUEM B INPUEMHBIX 3BEHBAX
UMIOQUIBTPOB WM B (UIBTPAX BOJOMOHU3HMTEIBHBIX CKBOKHH pa3peeHus (Bakyyma),
MHTCHCU(UIMPYIONIETO IBI)KEHUE BOABI Yepe3 TPYHT M NPUBOMAALICTO HAa ONPEACICHHOM
CTaguu pabOThl BOJONOHM3UTEIbHON YCTAaHOBKM K TPUTOKY K HEW uepe3 4YacTUYHO
OCYILIEHHYIO TOJIIILY TPyHTa aTMOC(epHOro Bo31yXa.

15.2. BakyymMHOE BOJONOHM)XEHHE CcJelyeT NpeAycMaTpuBaTb C I[PUMEHEHUEM
BAaKYyMHBIX CKB&)XMH, OOOpY/IOBaHHBIX IOTIPYKEHHBIMH LEHTPOOEKHBIMM HAcOCaMu WU
PKEKTOpaMH, JIETKUX WJIH 3KEKTOPHBIX HIJIO(UIBTPOBBIX YCTAHOBOK BaKyyMHOTO
BOJIOIIOHMKEHUS.

15.3. JInst 3amnThl TOPHBIX BBIPAOOTOK B CIa0OMPOHULIAEMBIX TPYHTAX OT MOA3EMHBIX BOJ
HauOoJblllee MPUMEHEHHE [JOJIKHBI IOJIYYUTh BAaKyyMHbIE CKBa)XKMHBI, OOOpYy/IOBaHHBIE
HOTPY)KEHHBIMH ~ HAaCOCaMH, CIIOCOOHBIE C€O3[1aTh TpeOyemble TMOHWKEHHs (mpuueM
3HAYUTEIbHBIC) B YCIOBUIX OJM3KOTO 3ajeraHusi BOJOYIIOPa K MOJIOLIBE TOPHOW BBHIPAOOTKH
U TOJHOCTBIO TEPEeXBAaTUTh IPHUTOK IMOA3EMHBIX BOJ K COBEPUICHHBIM (TOXOSIIMM [0
BOJIOYIIOpa) BBIPAOOTKaM.

15.4. TIpu mpoeKTHPOBAHUU TOJHOTO IMEpexBaTa MPUTOKA MOJ3EMHBIX BOJ HEOOXOAUMO
MpelycMaTpuBaTh pPACIONIOKEHHE (UIBTPOB BaKyyMHBIX BOJOIOHU3UTENbHBIX CKBaXHH
HETOCPEICTBEHHO HaJ BOJOYIIOPOM, a pa3Mepbl OTCTOWHUKOB (IMaMETp M TIIyOHHY)
JOCTaTOYHBIMU I Pa3MEIeHUsT B HHUX IMOTPY)KHBIX HAcCOCOB C MPHUCIIOCOOJIEHHEM IJIs
o0TeKaHMs JIBUTATEISI BOJOM.

Tabnuma 65
Huametp 3navenus pacxonaa Q, alc, n CKOPOCTH JIBIDKEHUS BOJBI B TpyDax V, Mm/c, IIPU CTEIICHU
YCIIOBHOTO | YKIIOH, HaTIOJTHEHUs TpyOompoBoaa
poOX0/a, % 0,5 0,8
MM Q Vv Q Vv Q v Q v Q Vv
150 0,5 3,69 0,56 5,39 0,61 7,19 0,65 10,3 0,69 10,5 0,58
0,6 3,75 0,57 5,56 0,63 7,46 0,67 10,9 0,72 111 0,63
0,8 4,32 0,65 6,41 0,72 8,61 0,78 12,5 0,83 12,8 0,72
1,0 433 0,73 7,17 0,81 9,63 0,87 14,0 0,92 14,3 0,81
200 0,4 6,56 0,56 9,73 0,62 | 13,10 | 0,66 19,0 0,71 19,5 0,62
0,6 8,04 0,69 | 11,90 | 0,76 | 16,00 | 0,81 23,3 0,87 23,9 0,76




Huamerp 3nauenus pacxona Q, ji/c, ¥ CKOPOCTH ABHKCHUSI BOABI B Tpybax V, M/c, MU CTENCHH

YCIIOBHOTO | YKIIOH, HANOJIHEHNUsI TPYOOIpoBoIa
poxoja, % 0,4 0,5 0,6 0,8 1,0
MM Q v Q v Q v Q v Q v

0,8 9,28 0,79 | 13,80 | 0,88 | 18,50 | 0,94 26,9 1,00 27,5 0,88
1,0 10,40 | 0,88 | 15,40 | 0,98 | 20,70 | 1,05 30,1 1,12 30,8 0,98
250 0,3 10,30 | 0,56 | 1530 | 0,62 | 20,50 | 0,67 29,9 0,71 30,6 0,62
0,6 1460 | 0,80 | 21,60 | 0,88 | 29,00 | 0,94 42,3 1,00 43,2 0,88
0,8 16,80 | 0,92 | 25,00 | 1,02 | 33,50 | 1,09 48,8 1,16 49,9 1,02
1,0 18,80 | 1,03 | 27,90 | 1,14 | 37,50 | 1,22 54,5 1,30 55,8 1,14
300 03 16,80 | 0,64 | 2490 | 0,70 | 33,40 | 0,76 48,6 0,80 49,8 0,70
0,6 23,70 | 0,90 | 3520 | 1,00 | 47,30 | 1,07 68,8 1,14 70,4 1,00
0,8 27,40 | 1,04 | 40,60 | 1,15 | 5450 | 1,23 79,4 1,31 81,2 1,15
1,0 30,60 | 1,16 | 4540 | 1,29 | 6100 | 1,38 88,8 1,47 90,8 1,29

IIpumevanue. s OpUBENCHHBIX B TAaONMIE AWAMETPOB MHHHUMAIBHBIC YKIOHBI TaHBl HMCXOMS M3
o0ecrieueH sl He3auIsieMOCTH TpyO.

KoHcTpyKins ckBaXMHBI JOKHA OOECIeYMBaTh BO3MOXHOCTh WX JKCIUTyaTallMd MpU
JTUHAMHYECKUX YPOBHSX BOJIbI, CHIDKCHHBIX TI0J] HIDKHUE 00pe3bl GmibTpoB. Tpedyembrii
BAKYyM B HAJIBOJJHOM IPOCTPAHCTBE CKBAXUH JOJKEH CO3[aBaThCA U IMOJJAECPKUBATHCS 3a
CYeT OTKAaYKM BO3JyXa BaKyyM-HacOCaMHM U3 TPYNIbl CKBaXHWH, OOBEAMHEHHBIX
BO3yXOMpoBoaMu. J{Jisi 3TON 1enu MOTyT ObITh MCHOJIb30BaHbl TAK)KE€ HACOCHBIE arperaThl
tina YBB.

OuabTPANMOHHBIN pacyeT ABYXPS/AHOI CHCTeMbl BAKYYMHBIX CKBa:KHH

15.5. Pacuer BakyyMHOT'O BOJOMOHMKEHHUS CIIETyET BHIMOIHATH C YI€TOM BCeX (DaKTOpOB,
OKa3bIBaIOLIMX CYLIECTBEHHOE BIMSHUE HA CHUKEHUE YPOBHS MIOJ3EMHBIX BOJ.

Jnst ynporieHus: priIbTPalliOHHBIX PacyeTOB YPOBEHb BOJBI B CKBOKHWHAX Yh U BaKyyM B
UX HaJBOJHOM IPOCTPAHCTBE Nyac MPHHUMAIOTCS HEU3MEHHBIMU B TEUCHUE BCETO BPEMEHH UX
AKCILTyaTaluu.

Bakyym B HaZBOZHOM IPOCTPAHCTBE CKBAKUHBI [OJDKEH ONPEIENATHCS HCXOId U3
HEO0OXOIMMOCTH O0ecTeyeHus] pacyeTHOW IIIyOMHBI MOTOKA B 3aJaHHOW TOYKE IUIacTa K
KOHEYHOMY MOMEHTY Iepuoja IpeaBapuTelibHOi oTkauku t; (uept. 170), T.e. k Hauamy
BCKPBITHSI BBIPAOOTKHU.

Gun 9 M ey7

-

Jw 9a

¢, cyr

Yepr. 170. I'padpuku pyuxuuii gy, = f(t) u g, = ()

B coorBercTBHM C TpadukamMu W3MEHEHHs BO BpPEMEHHM IPHUTOKA ITOJ3EMHBIX BOJ M
Bo3ayxa (depr. 170) pacdeT MAaKCHMAIBHOTO TPHTOKA TOX3EMHBIX BOX Gy, M /CYT, IOIDKCH
NPOM3BOAMUTECS MO YCJIOBUSM HAYaIBHOIO MOMEHTa palboThl yCTaHOBKM lp, CyT,
MaKCUMaJIBHOTO TPHUTOKA BO3AyXa (a, JI/C, IO YCIIOBUSIM KOHEYHOI'O MOMEHTA €€ padoTHI ty,
CyT.

Pacyer cBoauTCs K TOCIEIOBATENbHOMY ONPENCICHUIO TpPeOyeMbIX —BEITHYUHBI
HEOOXOJMMOT0 Bakyyma Nyac, MaKCHMAaJIILHOTO TPUTOKA BOABI M BO3/AyXa H MOA0OpY MO
HOJYYCHHBIM JIAaHHBIM HAaCOCHOTO 00OpYHOBaHHS (CXeMy IBMKCHHS BOJBI M BO3IyXa B




npuUIBTPOBOI 30HE BAKYyMHON CKBaKHHBI CM. Ha 4epT. 171).
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Yepr. 171. Cxema ABUKeHHS BOABI M BO31yXa B NIPU(PUILTPOBOIl 30He BAKYYMHOI
CKBa’KHHBI

1 - nenpeccruoHHas TOBEPXHOCTH MOJA3EMHBIX BOJ; 2 - INHUM TOKA BOJBI, 3 - BOAOymop; 4 - uibTp Bakyym-
CKB&)XUHBI; 5 - IMHUH TOKA BO3yXa; 6 - MTOBEPXHOCTh KAMIUIIPHOH 30HBI

15.6. Bennunny BakyyMa B HaJ(UIBTPOBOM IPOCTPAHCTBE CKBAXKUHBI Nyac, M, BXOSIICH B
COCTaB JIBYXPSAHOM BaKyyMHOM BOJONOHU3UTEIBHOM CHUCTEMbI, MpPU OTCYTCTBUH
HEO0OXOIMMOCTH B TIOJIHOM IIEPEXBATE CICIYET OMPEALIIATh 1o Gopmyre

‘[1+ —D &mj

h.. =Y, +08h +(—T2—72 b —H +Ah

vae = Y ¥ 00 oay > HD €, 0,1, (134)
H 1

a IIpu HeOOXOIMMOCTH TIOJIHOTO TIEpEXBaTa - o GopmyJie
S -
1+ -, G,

h.. =y, +08h_ +H] b -~ —1|+Ah
vac yh cap D (,(12’51 D

(135)

rac Hu y - COOTBETCTBECHHO PAaCYCTHEBIC IICPBOHAYAIbHAA FJ'Iy6I/IHa IIOTOKa IMMOJA3€MHBIX BO/J
u FJ'IY6I/IHa IIOTOKa B pacquHoﬁ TOYKE B MOMEHT 11, M, OIMPEACIIACMBIC TI0
COOTHOIICHUAM

H=H +038h

y=y+08h,; (136)
Ncap - BBICOTA KaNMIUIAPHOTO MOJHSTHUS TPYHTA, M, NPUHUMaeMas, KaKk MpaBuiio, 110
JaHHBIM J'Ia60paTOpHBIX HNIJIN TIOJIEBBIX OHpe)IeJ'IeHPIfI; nIpru HUX OTCYTCTBUU
JIOMYCKAETCs OMPEIENATH 10 rpaduKy uept. 172;
o(0uT) - yHKIUS pacxo/a, 3HAYEHHUS KOTOPOU CIEAYeT ONPENesaTh M0 rpadukam depr.
173;
D(&,0p1) - Gynknus Hamopa (MOHUKEHHS), 3HAUEHHS KOTOPOW CIEAYET OIMPEACNIATh I10
rpadukam uept. 174,
T - mapaMeTp BPEMEHH, BETMUUHY KOTOPOTO CIIEAYET ONMPEICSTh 0 GopMyJie

cap?



o = Kl
Kgb

(137)

01 ¥ 02 - KOOQPHUIHUEHTHI, 3HAYCHHUS KOTOPBIX CIEAYEeT ONpPeAesaTh 1o rpaduky uept. 175;
& - mapameTp UIMHBI, ompeeseMslii o popmysie & = X/b;
X - pacCTOSIHUE OT OCH 00JacTH (PMIBTPALIUH JI0 PACYETHON TOUKH, M;

Neal - pacuerHas royOuHa MOTOKA, M, ompeesiemMas Mo Gopmyie

R H +3y
cal = .
4 (138)
é;’o
=
h
4r 02 iy 1A
- \J’
M, e
J [~ . N r/
- - ]
ot a1 —
T ,_Lbrap
ot 5 1
a0 qQo¥ 7H 850 ) 2 3 5 0 20 35 50 w0
K, MiCyr
Yepr. 172. I'paduxn pynxmmii heap = f(K) 1 pg = (k)
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Yepr. 173. I'padpuxn pynkuuii o(o47)
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Yepr. 174. I'padpuxn pynxuuii @ (&,a,1)
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Yepr. 175. I'paduxu 115 onpeaeneHust Ko3¢GpPUIUEHTOB 01 H 0

B ycnoBusix nosHoro nepexsara
y = O’8 hcap; (139)

b - monoBMHA paccTOSHUS MEXY PAAaMU CKBaXKHH, M;
Ug - K03(GOHUINEHT BOJOOTIAYH, ONPEAEIAEMBIN 0 JaHHBIM ITIOJIEBBIX HCCIIENO0BAHUM;
IIPU UX OTCYTCTBUH JIOITYCKAETCsl ONPENeNIATh 0 rpaduKy yept. 172;
Ahyqac - 3am1ac B BeJIMYMHE BaKyyMa, M, OTIpeIeiieMblil 1o hopmyie

Ahyac = 0,2S; (140)

@imp - MOKa3aTenb IOJIHOTO BHYTPCHHEIO CONPOTHMBIIEHHS CHCTEMBI HECOBEPIIEHHBIX
CKBaXKUH, OIpeesieMbli 1o Gopmyrie



CDimp = @i + Deom - Dint + D, (141)

®j, - moKaszaTenb BHYTPEHHEro  (WIBTPALMOHHOIO  CONPOTHBICHUS  CHCTEMBI
COBEPIICHHBIX CKBaXKUH, orpeaessieMbii mo gpopmymnam (107) u (108);
@, - TOKazaTenb JONOJIHUTEIBHOTO (WIBTPAIIMOHHOTO CONPOTHBICHHUS H3-32

HEMOJIHOTO BCKPBITHS OJMHOYHON CKBRXMHOW BOJOHOCHOTO CJIOS, OMPEICIISIeMbIi
o ¢hopmyse

D, = i L (Inlw—s}
272' I w rh (142)
31ech |y - uHa yyactka GuiIbTpa, MPUHUMAIOIIETO BOAY, M, OnpeeiseMas mo Gopmyiie
ly = 0,8l; (143)
rw = Il,
Y (144)
Yo =05€ +a+l,_ (145)
— a
a=——;
Yo = (146)

@iyt - MOKa3aTeNb JOMOIHATEIBHOTO (PUIBTPAIIMOHHOTO COPOTHUBIICHHS, 00YCIOBICHHBIH
B3aMMOJICHICTBEM HECOBEPIIEHHBIX CKBAXKHUH, ONpeAeNseMblil 0 rpagukam 4depr.

176;
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Yepr. 176. I'padpuku ajst onpenenenuss Djy

@s - mokazarenb JTOMOJHUTEIHLHOTO (UIBTPALIMOHHOTO COMPOTHBIICHUS, 00YCIOBIECHHbII
HECOBEPUIEHCTBOM CKBAJKHH I10 XapaKTepPy BCKPBITHS

— ymgf
2z l,, (147)

f



3nech (f - mapameTp, 3HAUYCHHUE KOTOPOTO 3aBHUCHT OT KOHCTPYKIMH (uiabTpa (mpu
OTCYTCTBUHM OTBITHBIX JAaHHBIX J0OIyckaeTcs nmpuHumarh (s = 0,04 m).

a

Benmuunna € onpenensercs no rpadgukam depT. 160, Ha KOTOPBIX BMECTO h-1 u li/h
clelyeT COOTBETCTBEHHO NpUHUMATh & u lw.

PacueTHerii Hamop Nh B CKBaXkMHE cliefyeT BBIYHCIATH KCXOAS U3 BEIMUMHBI
HEO0OXO0MMOTO Bakyyma 1o ¢popMyiie

cap- (148)

Ecii unciieHHOe 3HaueHue BemuurHbl Nh oKkaskeTcst 60Ible Hyls, TO HY/KHOE MOHMKEHHE
B PACUCTHON TOYKE MOXKET OBITh JJOCTHTHYTO M C MOMOIIBIO OOBIYHBIX (OTKPBITHIX) CKBaXKUH.
Bonpoc 0 npuMeHeHMM OOBIYHBIX WJIM BAKYYMHBIX CKBA)KMH DPELIAETCS B 3TOM ClIydae Ha
OCHOBE TEXHUKO-3KOHOMHYECKUX CONOCTAaBJIEHUH BapUaHTOB.

Pacuernas BennuuHa t; NMpUHUMAETCS MCXOAS M3 IPOEKTHOro Ipaduka IMPOU3BOJCTBA
pabot, Ho He menee 10 cyT.

15.7. MakcuManbHbIi IPUTOK MOA3EMHBIX BOJ Cw, MS/CyT, B OJJHY CKBAXXHHY psijia ClIeayeT
OIpeNeIATh 10 popMyIie

k€ -h H
w s
20, (149)
rJie rnokasareib conpotusieHus Piyy cinenyer onpenenats no popmyie (141), npunumMas ynm

15.8. TlonHblii mPUTOK BO3AyXa B OJHY BaKyyM-CKBRXHHY (g, M3/cyT, B pPaCUYEeTHbBIN
MOMEHT BpeMeHHU 1, onpenensercs no Gopmyre

Ga = Cat + a2, (150)

rne (a1 - TPUTOK BO3AyXa dYepe3 HEIUIOTHOCTH KOHCTPYKIMH, KOTOPBIA JOMYCKaeTCs
npuHUMaTh paBHbIM 10 M3/CYT;
Qa2 - MPUTOK BO3NYXA HEPES IPYHT JIETIPECCUOHHON BOPOHKH M (MIIBTP CKBAKHHHI,
M“/cyT, onpeaesieMslii mo Gpopmyie

PZ _ PZ
Qoo =T "
@, (151)
N1 - K03 dUIMEHT, onpenesieMblil o popMyie
n — gaS .
1= A~
Ma2Pu (152)

Patm - abcosroTHOE aTMOochepHoe naBneHue, [1a (momyckaercst npuHUMATh Pagm = 10° I1a)
Pa - abcontoTHOe AaBiieHHME B MOTOKE BO3JyXa Ha €ro MOJIXO0Je K BEpXHEMY Y4acTKy
¢ubTpa BeIcOTOI |4 (cM. wept. 183), [a;
®, - mokaszareidb QWIBTPAIMOHHOTO CONPOTHUBIICHUS psa CKBAXHH B O0JacTH
(GUIbTpaluyU BO3IyXa, 3aBUCAIIETO OT ly;
€a - KOd(ppurmeHT Ha3oBoil MPOHUIIAEMOCTH TPYHTA ISl BO3/yXa, oM’ ompeesieMbIi 10
yept. 177,
Wa - aOCONFOTHAS IMHAMHYECKas! BSI3KOCTh BO3/yXa, [la-c.
JlaBnenue P, u BenuuuHa |, onpenensorces myTeM COBMECTHOTO TpadUuecKoro perieHus
YpaBHEHUN:



> ~
— T]ZF)hIacDa + \/ (]thlaq)a - + 4(]2|aq)a + Th ﬂlpaztm .

P < ;
: 2 (IZIaCDa + Th A
P, = k€ -hy H - +P, +08h, v, —05€ 1, 3.,
2"3 (1 - Ia Eq)imp + %
S0y, (153)
rae
1,87t ¢,
=7
GtHa Patm (154)
2k
N = 5
St Vw (155)
Ph - maByieHre B HaJBOJIHOM IPOCTPAHCTBE CKBaXHH, [1a, onpenensemoe mo hopmysie
Ph = Patm - hvach; (156)
Yw - YACTbHBINA BEC BOIHI, H/m® (momyckaercst IPUHUMATH 10* H/M3);
®, =024 In2min . S pHe oy )
7S 21, 24,

(157)

amin - KpaTyaiilliee pacCTOSIHUE OT Bepxa (UIbTPa CKBAXKUHBI JI0 TTOBEPXHOCTH 3EMIIH, M,
WJIM JIO TOBEPXHOCTH OTKOCA TpaHIIeu (KOTIOBaHa, Kapbepa).

Pacuer 0)1H0pﬂ[ll-l0]71 M KOJIbIIeBOH BaAKYYMHBIX BOAOIMOHU3UTEC/IbHBIX CUCTEM

15.9. Ilpu pacyere OIHOPSAHON BaKyyMHOH BOJONOHU3UTEIHLHOW CHUCTEMBI Ha OOpTy
OTKPBITOH BBIPaOOTKH (Kapbepa) WM Ha OTKOCE OTBajla B BBIMICIPUBEICHHBIX (OpPMYyIax
cienyet npunath b = | (I - paccrosHue OT psga CKBaXHH 1O OCHOBAHUS BHIPAOOTKH HJIH
otkoca), X = 0 u H = Hy, roe Hy, - pacyetnas rmyOuHa MOTOKA HA JIMHUW CKBAXKHH B MOMEHT
Hayajia paboThl BAKYyMHOM BOJOTIOHU3UTEIBHON CUCTEMBI, M.
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Yepr. 177. I'padpukn pynxuuii &, = f(K)
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Yepr. 178. I'padpukn pyukuuii o, (0;7)

15.10. IIpu pacuere KoOJNbIEBOW OaTaper BaKyyMHBIX CKBRXHH B BBIIICTIPHBEICHHBIX
dopmynax ciaexyer npunaTh b = R (R - paguyc kosblieBoii 6atapen); X = r (I - paguanbHas
KoopauHaTa), a GpyHKIM pacxona m(oyt) u Hanopa P(&,0,T) 3aMEHUTH COOTBETCTBECHHO Ha
or(0t) 1 Dr(p,0,2T), 3HAYCHUSA KOTOPBIX CIIEAYET ONpeaAesarTs mo uept. 178 u 179, p = r/R.

15.11. Tlogbop oOTBEYAIOUIMX MECTHBIM YCJIOBHMSIM CKBaXXMHHBIX HAcCOCOB CJENYET
MPOU3BOJIUTh OOBIYHBIM ITYTEM II0 PACUYETHOMY PAcXOay OTKAYMBa€MOW BOIBI C YYETOM
TpeOyeMoii TeOMETPUIECKON BBICOTHI MOABEMA BOJBI M THAPABINYECKHUX MOTEPh B HAIIOPHOM
TpyOoIpoBoIE.

Jlist oTipenienieHust TOro YKciia BaKyyMHBIX CKBa)XHUH, KOTOPOE MOXKET OBITh IPUCOETUHEHO
K OJIHOMY BaKyyM-HacoCy WJIM K OJIHOMY HacocHOMY arperary tumna ¥YBB (manpumep, YBB-
3A-6KM), cienyer mo xapakTepHUCTHKE BaKyyM-Hacoca (HACOCHOTO arperara) ONpeaeiuTh
€ro MpOM3BOAUTENBHOCTh MPU BaKyyMe Ha BCACBHIBAIOLIEH CTOPOHE, KOTOPBIH MOXKET ObITh
HPUHST PaBHBIM Nyac, U pa3AeIUTh 3Ty MPOU3BOAUTEIHLHOCTh HA PACUETHBIN MPUTOK BO3IyXa K
OJIHOM BaKyyMHOH CKBa)KMHE.

Ipumep 59. TpebOyemcs paccuuTaTh TOMHBIA MEepexBaT (PUIBTPAMMOHHOTO MMOTOKA HAJl
BOJIOYIIOPOM  OJHOPSAJHON BOJONOHU3UTEILHOW CHCTEMOM W3 BaKyyMHBIX CKBa)KHH,
pacrnosioxeHHo# Ha 0opTy kapbepa (uept. 180), mpu clienyronmx TaHHbIX

H=15m k=2wm/cyr, | =20M,S=5M,yy=a=05m, =2 m, r,=0,15m, t; =30 cyr =
= 2592000 c, t, = 120 cyr = 10368000 c, amin = 14 M, ahcap = 0,4 M.

ITo rpaduky uept. 172 npu K = 2 mM/cyT HaxoauM BBICOTY KalMJULSIPHOTO MOAHATHS IPYHTA
Neap = 0,5 M.

I[lo ¢opmyne (136) ompenenseM pacyeTHYI NEpBOHAYAIBHYIO TIYOMHY IOTOKA
MOJI3EMHBIX BOJ

H=15+0,8-0,5=154Mm.
ITo hopmyne (139) onpenernsem riayOrHyY MOTOKA B PACUETHON TOUKE
y=0,8-0,5=0,4 M.
[To dpopmyne (138) onpenensiem pacyeTHyIO IITyOUHY TIOTOKa

Reat =0,25€5,4+3-0,4 =4,15m.
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Yepr. 179. I'padpuku pynkuuii O (p,a,t)
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Yepr. 180. Cxema BakyyMHOI0 BOJONIOHMKEHHUsI K MpuMepy 59

BeruncisieM 3HaueHUs BETHUUH ly. Y, lwna o dbopmynam:
(143) 1, =0,82=1,6 m;

(145) yn =0,5(15,4 + 0,5+ 1,6) = 8,75 m;
a=_ % _o07
(146) 8,75 —-1,6

a
h—1,

ITo rpadukam uept. 150, mpuHUMas BMECTO u l/h coorsercteenno 8 u lw,

HaxoJIUM TpU lw=0,18 y @=0,07 3pauyenne penuuunbI £ = 0,46.
ITo dopmynam (107) u (108) mpu ry = 0,15 M BeIUHCIASEM MOKa3aTelb BHYTPEHHETO
(WIBTPAIMOHHOTO COTMPOTUBIICHHUSI CHCTEMBI COBEPIICHHBIX BOJOTIOHU3UTEIBHBIX CKBOKUH



(Din = 1 In 5 =
2-314  2-3,14-0,15

>

ITo dopmyne (142) BbIUKMCIsIeM 3HAYCHUS BEJIMYMHBI IMOKA3aTeNs OMOJHUTEIHLHOIO
(UIBTPAIMOHHOTO COMPOTHUBIICHUS W3-3a HEMOJHOTO BCKPBITHS CKBaXHHOW BOIOHOCHOTO
ciost

1-0,18 ( 1,6
In

o = —046 |=1383.
2-3,14-018 0,15

Ilo rpaduxam uepr. 176 npu lw=018 y S/y. = 5/875 = 0,57 Haxomum 3HaucHHe
BEJIMYMHBI  TOKa3arelisi  JIONMOJHUTENBFHOr0  (QMIBTPALIOHHOIO  CONPOTUBIICHUS  IIPH
B3aUMOJICHCTBUU CUCTEMbI HECOBEPILICHHBIX BOAOMOHH3UTEIILHBIX CKBAKUH

Dj = 0,15.

[Mo ¢dopmyne (147) npu § = 0,04 M BbuHCISIEM 3HAUCHHE BEIUYMHBI ITOKA3aTeIIs
JTOTOJHUTEIBHOTO (DMIIBTPAIIMOHHOTO COIPOTHBICHUS, OO0YCIOBICHHOTO HECOBEPIICHCTBOM
CHCTEMBI TI0 XapaKTepy BCKPBITHS

8,75 -0,04

- ~0.23.
" 2.314.0,15-16 2

[TokazaTenb TOJHOTO  BHYTPEHHEIO  COMPOTHBJICHUS  CHUCTEMBI  HECOBEPIICHHBIX
BOJIOTTOHU3UTEIBHBIX CKBAXHH, OnpeiensemMblii mo Gopmyste (141), cocraBur:

®imp = 0,27 +1,383 + 0,15 + 0,23 = 2,03.

[To rpaduxy uept. 172 ompenensieM 3Haue€HUE BEIMYMHBI KO3 (dulMeHTa BOIOOTIAYU
TpyHTa

ug = 0,174,
ITo hopmyne (137) onpeeriseM 3HaUeHHE BEJIMUHNHBI TapaMeTpa BpEMEHH
T= M = 3’58’
0,174 -20

ITo rpadukam uept. 175 HaXOIUM 3HAUCHUS BEIMUHH KO3(DOHUIIMEHTOB 01 U 0 IpU SDjpy/|
=5-2,03/20 = 0,508:

a1 = 0,46 u o = 0,62.

ITo rpadukam dept. 173 u 174 naxoaum 3HaueHus GpyHkiwid o(oqt) u O(&,01) npu oq71 =
0,46x3,58 = 1,65, apt; = 0,62-3,58 = 2,22 u £ =0:

o(oy11) = 0,47 u D(&,0211) = 0,99.
ITo popmyne (140) 3amac B BeMYHHE BaKyyMa COCTABIISCT:
Ahyae =0,2°5 =1 m.
ITo hopmyne (135) ompenenseM HEOOXOIUMBIN BaKyyM

1+ 203047
N =05 +04 +154| 20 —1|+1=577 m.
0.99

HJ’IH OMpeACIICHNA MAaKCUMaJbHOI'O IMPUTOKA IMOA3CMHBIX BOJ B CKBaXXHWHY BBIYHCIICHHC
S3HAYCHUA  BCJIMYWHBI IMOKA3aTCJIsI IMOJHOI'O BHYTPCHHECIO  CONPOTHUBJICHUSA  CHCTCMBI



HECOBEPIICHHBIX BOJOMOHH3UTEIBHBIX CKBAKHH BBITOTHAECM TIpH Ym = H lw = lf mo Tem xe
dbopMynaM u TpaduKaM, 4TO U IMPHU ONPEACTICHIUH HEOOXOMMOM BEIMYMHBI BaKyyMa:

2
1o popmyae (144) 154
— 0,5
a=-——"——
no popmyne (146) 154 -20

no rpa¢uxy yept. 150 € = 0,29;
o hopmyie (108) @i, = 0,27,

0,13;

= 0,037,

1-0,13 ( 2,0
In

com = -029 |=246;
2-3,14-0,13 0,15

o opmye (142)
o rpaduky yept. 176 npu lw=0,13 y Slym =5/15,4 = 0,32
@i = 0,53;
154 -0,04

f — —
1o popuyre (147) 2-3,14-0,15 -2
no opmyne (141) iy = 0,27 + 2,46 + 0,53 + 0,33 = 3,59.
PacyeTHbI HalIOp B CKBaXKHHE, OnpeessieMblii o Gopmyite (148), cocraBut:

b b

h=0,5-5,77+0,4=-4,87m.
MakcumalbHbIi IPUTOK BOJIBI B CKBAXHHY, OnpeaessieMbiid o Gpopmysie (149), cocraBut:

_ 254 - €487 J54

=86,95 m’/cyr = 1,01 /c.
w 2.359 eyt ¢

JInst ompenenieHus TOJIHOTO MPHUTOKA BO3/lyXa B CKBXHHY B pacyeTHbId MOMeHT tp = 120
CYT:

HaxoauMm 1o rpaduky uept. 177 KOS(})@)HHI/ICHT ($a30BOIl MPOHMIIAEMOCTHU TPYHTA IS
Bo3ayxa mpu K = 2,0 m/cyT €, = 0,4-10°8 cm?;

BeIyKCIsieM 110 Gpopmysie (152) 3HaueHue BenuduHbl Koddduipenta ng npu S = 500 oM, pa
=1,75:10° H-clem” 1 Payn = 1,03-9,81 Hiem” = 101 kITa,

04 -107° - 500

n, = — =56,6 cMm'/H? - c;
1,75-107-2-1,03 - 9,81

BeIYHCIsIeM 10 popmysie (154) 3HaueHne BeTUUUHBI Ko duiinenta 1 mpu § = 4 cm
_ 1,8:314-04-10°-15
"= 4175107 1,03 981

BeIYHCIsIEM 1o Gopmyne (155) 3HayeHne BenmuunHBI KOdXPPUIIEHTA 13 TIPU Yy = 9,81-107
H/em®

48 cm®/H? -c;

_2-3,14-15-0,00232

=558 em*/H-c;
s 4.981-10° .

BbruuciisieM mo ¢opmyne (157) mokazarens GUIBTPAIIMOHHOIO COMPOTHUBIICHUS CHCTEMBI
CKBa)XHMH B 00JIaCTH (DUIBTpAIMK BO3AyXa MPHU POU3BOIBHO MPUHATHIX 3HAUCHUSX |4

@, :0,24(In 2:1400 S0 4150 cth3’14'2000j =1,62;

I, = 150 ou: 3,14-500 2-150 15 21400



@, =024/ In 2:1400 - S00 | 4-170 ) gy 31420001 e,
.= 170 o 3,14-500 2170 15 2-1400

BeIyHCIIsieM 110 popmysie (156) naBieHue B HaIBOJHOM MIPOCTPAHCTBE CKBAKUH
P, =1,03-9,81 - 577-10%10°:9,81 = 4,46 H/cm® = 44,6 xl1a.

Berauciisiem no gopmyste (153) naBineHue B MOTOKE BO3AyXa Ha €ro MOAX0JC K BEPXHEMY
y4acTKy (pUiIbTpa B 3aBUCUMOCTH OT MPHHSATOM BBIIIIE €r0 BHICOTHI |,

b _ 1, 150 AB:446-150-162
28150162 +566
\/48 444 150 -1,62 2 +4€,8-150 -1,62 +566566(03 9812

248 150.1,62 +566
=517 H/cm? =517 KHa

P = f ‘a=170/_ 48 -446 -170 -1,487
2€,79 -170 -1487 +56,6 _
\/48 446 -170 -1,487 +4¢8 170 -1,487 +566566(03 981

248 170 - 1487 +566
=515 H/cm? =515 KHa

BBIUHUCIIICM 3HAUCHUC II0KA34aTCJId IIOJIHOTO BHYTPCHHEI'O COIPOTHUBJIICHUA CHUCTCMBI
HCCOBCPHICHHBIX BOAOIIOHU3UTCIIBHBIX CKBAKHWH ITPH NPUHATHIX BBIIIC 3HAYCHHUAX |a =150 cm

(Iw =200 - 150 = 50 cm) o popmynam:
(145) yn =0,5(15,4+ 0,5+ 0,5) = 8,2 m;

Lo = 22— 0061;
(144) 82
a=_ " _0065;
(146) 82 -05
a

o rpadukam uvept. 160 (mpuHMMas BMeCTO h=1r l/h coorBerctBenHo @ m lw) g =

0,25 mpu a=0065 y lw=0061 ypo dbopmynam:
(108) @ir = 0,27;

1-0,061 [ 0,5
In

LOJE -025 j =234
(142) 2-3,14 -0,061 0,15

rpadukam uept. 176 @iy = 0,13 mpu = Sly, =5/8,2 = 0,61 u lw =0,061;
82 -0,04

o hopmyie (147) ' 2:314-015-05 npu (= 0,04 wm;
no popmyne (141) iy = 0,27 +2,34+ 0,13 + 0,7 = 3,44
la=170 cm (I, = 200 - 170 = 30 cm);
o popmyine (145) yn = 0,5(15,4 + 0,5+ 0,3) = 8,1 m;
. 0,3

lw = ’ =0,037;
no gopmyne (144) 8103




g 05
no dopmyne (146) 8103

= 0,064;

a
h—I

o rpadukam yept. 150 (mpuHHMas BMECTO t u ly/h coorercrBenno @ u lw) e =0,2

o popmye (108) ®jy = 0,27;

o, - L 1-0037 (In 03 _0’2):2’04;
1o dopmyste (142) 2-3,14 0037 0,15
rpadukam ueprt. 176 @iy = 0,13 npwu S/yy, = 5/8,1 = 0,62 u I, = 0,037;
81004

no popmyne (147) | 2-3,14-0,15-03
no opmyne (141) imp = 0,27 + 2,04 + 0,13 + 1,15 = 3,59.

Borunciasiem mo dopmysne (137) 3uauenuwe mapamertpa Bpemenu mpu t; = 120 cyr =
10368000 ¢ u ug = 0,174

2 3

_0,00232 -415 -10368000

= 14,34,
0,174 - 2000

T,

Haxomum 1o rpadukam dept. 175 3HaueHuss KodQPUIMEHTa 0y I MPUHITHIX 3HAYCHUN
la:
I, =150 cm
o1 = 0,41 mpu S®imy/l = 5-3,44/20 = 0,86;
l,=170 c™m
a1 = 0,408 mpu S®jyy/l = 5-3,59/20 = 0,898.
Haxomum no rpadukam yept. 173 3HaueHue GpyHKImMU ©(01T2) IS IPUHSITHIX 3HAYCHUI 4!
l, =150 c™m
o(ay12) = 0,232 ipu oyt = 0,41-14,34 = 5,88;
I, =170 cMm;
o(0yt2) = 0,236 mpu oy = 0,408-14,34 = 5,85.
Berauciissem mo gopmyite (153) naBineHue B MOTOKE BO3/AyXa HA €r0 MOIX0JE K BEPXHEMY
y4acTKy (QUIBTPa B 3aBUCUMOCTH OT MPHHATON €10 BBICOTHI |
0,0023 540 - €485 1540 .
2000 j
500 - 0,232
+4,46 +0,004 —0,5-50-9,81-107° =4,85 H/em® = 48,5 kI1A;

P,=1f,{ =150 =
2-5,58 .50(3,44 +

0,0023 [540 - €485 1540

P +
2000 j

a

=f,{ =170 =

500 - 0,236
+4,46 +0,004 —0,5-30-9,81-107° = 5,37 H/em® = 53,7 kIIA.

2-5,58 -30(3,59 +

Crpoum rpaduxu P, = fi(l) u Py = fy(l), u3 xoropeix (uepr. 181) ycranaBmmBaem
Tpebyembie BoICOTY |, 1 maBieHme Py:

l, = 162 cm, P, = 5,26 H/cm? = 52,6 kI1a.



ITo popmysne (157) onpenensieM 3HaYeHUE MTOKA3aTeNs PHIBTPALMOHHOTO COMPOTHUBIICHUS
@, npu Tpedyemoii Bricote |, = 162 cm

@, =024|In 2:1400 500 4-162 |, g 3142000 =1,536.
3,14-500 2-162 15 :
By xlla
60
Rflla)
I I O A S LN,
sol_|_1P-526 :
1
[‘155152
4
!
|
l {
4 1 [w )
Y 150 200"

Yepr. 181. I'paduku onpenesieHust BbICOTHI |, M 1aBjienus P, B npumepe 60

Omnpenensiem o popmyinie (151) mpuTok BO3ayXa K BaKyyMHON CKBa)XKHHE Yepe3 TPYHT
JIETIPECCHOHHOM BOPOHKHU M (QDUIIBTP CKBAYKHHBI

€03-9.81 - €526 -981 "

=56,6
Bz 1,536

=2780,99 cm’/c =2.78 wc.

[TosHBII TPUTOK K OJHOW BaKyyMHOW CKBakuHe 1o ¢popmyie (150) cocraBut
ga=2,78 +0,1 =2,88 ni/c.

BeimosnaseM o00p 000py10BaHUS BAKYYMHBIX CKBa)KHH:

JUIS. OTKQUKM MaKCHMaJbHOTO MPHUTOKA TMOJ3EMHBIX BOJ K OJHOW BaKyyMHOH CKBa)XKHMHE,
cocrapisromiero gy = 1,01 ni/c, mpemycmarpuBaeM HCHOJIb30BaHHE CKBAKHHHOTO arperara
BOIB-6,3-85 c snekTpoaBuraresemM MOIIHOCTEIO 2,8 KBT;

JUISL OTKA4YKH BO3JyXa W3 BAKYyMHBIX CKBXKHUH IMPEIyCMATPHUBAEM HCIOJIb30BAaHUE
HacocHbIX arperatoB  YBB-3A-6KM. Ilpu pacyetHom Bakyyme hye = 575 ™
MIPOM3BOIUTEIILHOCTH IO BO3yXY OAHOTO arperata coctasisieT 11,4 n/c. Mcxozst U3 mputoka
BO3/yXa K OJIHOW CKBaxuHe Oy = 2,88 n/c, omun HacocHblli arperar YBB-3A-6KM moxer
00CITYXHUTh YETHIPE BAKYYMHBIX CKBOKUHBI, T.€. 20 M BOJIONIOHU3UTEILHOW JTUHUH.
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Yepr. 182. I'paduxn pynxoun i = f(qy + quw,d'a)

PacueT 3:keKTOPHBIX HTJI0PUIBTPOBBIX YCTAHOBOK U CKBAKHH, 000PYI0BAHHBIX
kekTopamu (ICY)

15.12. GunpTpalliOHHBIN pacueT BaKyyMHBIX BOJIOMOHU3UTEIbHBIX CUCTEM, BKIIOYAIOIINX
MKEKTOpHBIE UTITOPUIBTPEl U ycTaHOBKM DCY, BeAeTCS aHAJOTHYHO (PHIBTPAIOHHOMY
pacyeTy BaKyyMHBIX CKBaKHH, 00OPYIOBaHHBIX MOrpyKHbIMH Hacocamu (mm. 15.5 - 15.10).
IIpu 3TOM pacueTHbI BakyyM, KOTOpBIM JOJDKEH ObITH OOecliedeH B NPUEMHOM Kamepe
MKEKTOpa JUIsl JOCTHIKEHUS 33JaHHOTO MOHWKEHHsI B 33JJaHHOW TOYKEe IuIacTa 3a Bpems i,
creayet onpenaenats mo Gopmynam (134) u (135), npuHrMas 3a BEITUYUHBI Y PACCTOSHUE 110
BEPTUKAJIM OT BOAOYIIOpA JI0 COTLIA IKEKTOPA.

AOConI0THOE J/aBlieHWE B BEpXHEM 4YacTu (UIbTpa 3KEKTOPHOTO HUIIOPHIbTpa WIH
BaKyyMHOW CKBaXXHMHBI CJIEIyET ONpeNeNaTh o popmyIe

Pa = Patm - (hvac - e)'YW, (158)

IJe € - IPEBBIIICHNE COIUIA 3KEKTOopa HaJl BEpXHUM 00pe3oM (uibTpa.

Hna ycranoBku OCY ¢ 3KEeKTOpaMH, YCTAHOBIIEHHBIMM B Ipefenax (UIbTPOB MWIN
OTCTOMHUKOB, € = 0.

JlanbHENIINI pacyeT CIeyeT BBIIOJIHATD 11 MOMEHTAa BPEMEHU 5.

IIpu 5TOM NPUTOK MOA3EMHBIX BOX (we, M3/cyT, CIIeZIyeT ONpeAesaTh 1o Gpopmyie

@-h |

b
o+ 2
{ i Swﬁﬂzj (159)

[TpuTok mMoOCTyMarMmEero K 3»KEKTOPHOMY HUIIOGUIBTPY Bo3ayxa (WM K CKBaXHHE,
0GOpYIOBAaHHOI MKEKTOPOM) Oa, M/CyT, mist tp, ciexyer ompenensts mo dopmyne (150),
MPUHUMAS (a1 PABHBIM HYJIIO.

JanpHelmmit mopsioK pacyeTa BeIETCs B MOCIEA0BATEIbHOCTH:

1. Tlo xapakTepuCTHKaM HWCIOIB3YEeMONH KOHCTPYKIUU B)KCKTOpal JUISL  pacdeTHBIX
3HaYeHUN Quw2, Qa2 ¥ hyac Ompenmessiercs maBienue 3a auddyszopom Hp, coorBercTByromiee
nasnenuro nepen comioM Hy = 80; 100 u 120 m (Bce BeMMYMHBI JaBICHHUS BBIPAKCHBI B
MeTpax BOJASHOTO cT0JI0a) U cTpouTcs kpuBas Hy = f(Hy).

qu =

! Xapakteprcrukn 2kektopoB ycranoBok DU-70 u CY-20 s pasHbX 3HadeHuid H; u hye MoryTt GbITh
nosryaenst Bo BHUI BOJIT'EO.

2. J1na ykazaHHBIX 3HaueHUH Hi ompenernstorcess pacxoasl paboueit Boabl Qw, 0JaBacMOil



K COTLTY 2KEKTopa, o hopmyrie

G = Mo+ /20 €, + e (160)

riae | - koddduueHT pacxoaa, npuHUMaeMblid paBabM 0,92;
o - MIom@ams ceueHus coria, (B ycranoBke DCVY-20 mumamerp comia - 7,2 MM, B
ycranoBke DM-70 - 7,0 mm).
3. BHoBb ompepensercs nasiacHue 3a auddy3opoM Ui yKazaHHBIX 3HadyeHud Hi, HO Ha
OCHOBE TMOJICUeTa MAaJCHUS JABJICHHS Ha IMYTH 1O IUPKYISAIMOHHOTO 0Oaka yCTAaHOBKHU IO

dbopmyne
N 12
Hy =il + 037 GO Bl - Ve
G, +0,,+0,0, 29 (161)

rae | - Ibe30METPUYCCKUil TPpaueHT, ONpeAeICHHBIN 1m0 rpadukam 4epT. 182 kak GyHKIus
NPOTEKAIOMUX 0 BOAOIMOABEMHOW TpyOe pacxomoB BOABI Oy + Cww U BO3AyXa (',
MIPUBEJCHHOTO K CPEIHEMY JaBIeHHIO P 10 1utnHE TpYOHI, T.€.

! Patm
0, =4, P’
m (162)

I, - AnMHA BOAOIOABEMHOM TPYOBI OT COILIA 0 OCH COOPHOTO KOJUIEKTOPA, M;
I, - momoBWHA UIMHBI COOpPHOrO KoJulekTOopa (MPUHSITO, YTO IIEHTPOOEIKHBIA HACOC
00CITy»KMBaET JIBC BETBH KOJJICKTOpPA PABHOM JJTHHBI), M;
V'wa - TPUBEJICHHAs] CKOPOCTH JIBMKEHHSI BOJOBO3AYIIHOM CMECH B YCThE KaXKJIOM BETBH
cOOpHOT0 KOJIIEKTOPa, M/C, onpeneisemas mo popmyiie

_ G+ 0+ G, D

9
20, (163)
2.
34€Ch 2 - MJIOMAaAb IMONICPEYHOI'0 CEUCHU A C60pHOFO KOJUICKTOpa, M ,
N - 9ucio I/IFJ'IO(i)I/IJ'II)TpOB NIn BaKYYM-CKBa)KI/IH, BXOOAIIUX B COCTAaB YCTaHOBKI/I, HIT.;
A - KO3 OUIMEHT CONPOTUBICHUS TPEHUS MO JJIMHE TPYO KOJUIEKTOpa, MPUHUMAEMbIi

1o yuciy PeiHonbca 1t BOJOBO3AYIIHONW cMmecu. BenmnunHa uncna PeitHoubica
Rewa BbramcnsieTcs mo popmyie

V

wa

v, v
=| 42 d,,

Y Va (164)
31ech V'y U V'y - IPUBEICHHBIE CKOPOCTH BOJIBI M BO3[yXa B YCThSIX BETBEH KOJUIEKTOpPA, M/C,
OTpeeNAoTCs 1Mo popMysiam:

,_ €D

w

Re

wa

4.n .
Vo=t

2(02 : 20)2 (165)

Vw U Va - KHHEMATHYeCKHE KOX(PQHUIIMEHTHI BSI3KOCTH COOTBETCTBEHHO JUISI BOJBI U
BO3/1yXa, M2lc;
d, - nmaMeTp cOOPHOTO KOJLIEKTOPA, M;
1,0 - BenmuwmHa, TPUOIMHKEHHO YYUTHIBAIOIIAs MECTHBIE TIOTEpU B COOpHOM
TpyOONPOBOJIC HA IMYTH OT €ro YCThsl 10 IHUPKYJIAIMOHHOTO Oaka H
NPEBBINICHIE YPOBHS BOJBI B 0aKe HaJ OChIO KOJUIEKTOPA, M.
[To BeIuMCIIEeHHBIM 3HaUeHUsIM H'; ctpoutes kpuBas H'; = f(Hy).
Touka nepecedenns kpusbix Hy = (H1) u H', = f(H1) onpenensier pacuerHsie 3Hauerus H;°
)41 Hzo.
4. st Hy® onpenensiercs o popmyie (160) pacxox paGoueii Boast 0w, J1/¢, Mo1aBaeMoii

\Y



K COTLTY 3)KEKTOpA.
5. Tpebyemslii Hanop LeHTpoOexkHOrO Hacoca Hp, M, onpenensercs no Gopmysne
2

M+Eg V—1+1 + Ah+0,5,
dl 29 3 d329 (166)

2
_HO 7‘3'3\/3
H,=H -1+ 333

e lo - mpeBblleHre 0TMETKH OCH LIEHTPOOEKHOTO HAcOCa HaJl OTMETKOM COILIa, M;
M ® A3 - KOOQQUIMEHTHl TUIAPABIMYECKOTO COMPOTUBICHUS COOTBETCTBEHHO IS

BOJIONOIBOASAIIEH TPYObI M pacpeeIUTeIbHOr0 KOJUIEKTOPA;

i m |3 - [IMHA COOTBETCTBEHHO BOJOINOABOJSINECH TPYObl M pacCIpeneTUTEIBHOTO
KOJJIEKTOPA, M,

d; m d; - nuameTp, COOTBETCTBEHHO BOJONOIBOASIICH TPYObl M pacHpeACIHTEILHOTO
KOJJIEKTOPA, M,

V'1 ¥ V'2 - CKOPOCTh JIBMYKCHHUS BOJIBI, M/C, COOTBETCTBEHHO IO BOJOIOABOMAIICH TPyOe H
pacnpesenuTeTbHOMY KOUIEKTOPY (V3 - OTHOCHUTCS K HAYalbHOMY CEUYCHHUIO
MIOCIICHETO), ONpeAeIsieMbIe 10 GPopMyIam:

0 0
qWW ) qun .

V3 = ’
" 2.0,785d2 (167)

V; = ’
' 0,785d2

> - cyMMapHbIid K03((HUIMEHT MECTHOTO CONPOTUBIICHHUS B BOJOIOIBOSAIICH TPYyOe
(g DCY-20 2L =7);
Ah - TipeBbIIIEHHE OCH HACOCa Ha/l yPOBHEM BOJIbI B IUPKYJIAHOHHOM OaKe;

0,5 - BenmuuuHa, TPUOIMKCHHO  XapakTepU3YIONlass MECTHBIC IOTEpH B
pacIpeeIuTeIbHOM ~KOJUIEKTOPE, Ha y4YacTKe OT HAaloOpHOro mnaTpyOka
[EHTPOOSIKHOTO Hacoca JO pacHpeleNIUTEIBbHOIO  KOJUIGKTOpa M BO
BCaChIBAIOIIICH JINHUU HACOCA, M.

Touka, coorBerctBytomas Hp u Qp = ng’w, HAHOCHTCS HAa XapaKTEPHCTHKY
EeHTPOoOEeKHOTO Hacoca. Eciiu oHa pacronoxkeHa HUXKE KPUBOH, TO K HACOCY MOXKET OBITh
MPUCOSAMHEHO OoJbIliee, YeM N, YHCIO KCKTOPHBIX BOJOMOIBEMHHUKOB, OIPEACIAEMOC
pacueTom.

B Tom ciydae, xorja Touka pacroiaraeTcsl HaJl XapaKTepUCTHKOW Hacoca, CIeIyeT JTu0o
YMEHBIIUTh YHCJIO KEKTOPHBIX BOJOMOJABEMHHKOB, OOCITY)XMBAaEMBIX CTaHIAPTHBIM
(BxomsmmMM B COCTaB YCTAaHOBKM) HAcocoM, JHOO WCIOJNB30BaTh JAPYroi, Ooee
BBICOKOHAITOPHBIN HACOC.

IManpaBnuyuecknii pacdeT BaKyyMHOTO BOJIOTIOHMIKEHHS KEKTOPHBIMH YCTAHOBKAMH TIPU
OTCYTCTBHM TPHUTOKA BO3AyXa WIA TPHU TPABUTAIMOHHOM BOJOMOHMKCHHH IPOBOIUTCS
aHAJIOTHYHO, HO C MUCIOJIb30BaHHEM TpapuKoB 4epT. 183 mpu MCXOAHBIX 3HAUCHHSX Cly U Nyac
(nmm Hs).

Ipumep 61. Tpebyemcsa onpenenuTh YUCIO CKBAXKHH KEKTOPHOH ycraHoBKH DCVY-20,
KOTOpPOE MOXKET OBITh 00CTY)KEHO BXOJSIINM B €e cocTaB HacocHbIM arperarom [THC 180-85
TIPH CIISTYIONINX JaHHBIX:

Qw =0,51/c; ga2 = 0,8 a/c, hyac =4 M; 1o =20,5m; I3 =20 m; I, = 13=90 M; N = 30 1r. dy =
0,04 m; d, = 0,2 m; d3 = 0,15 m; Ah =0.

ITo rpadukam gept. 184 (hyac = 4 M Boa. cT.) omnpeaenseM aaBienue 3a auddysopom, Hy,
cootBercTBytomiee Hy; = 80, 100 u 120 m myist Que = 0,5 51/c u a2 = 0,8 n/c.

Wx 3HaveHwus, cOOTBETCTBeHHO paBHbIe Hy = 12,21 u 33 M, Ucnonb3yeM JijIsi TIOCTPOCHUS
rpaduka H; = f(H;) (cm. gept. 185).

Beruncisiem o popmysie (160) pacxomsl paboueit BobI:

mpu H; =80 m

O = 0,92-0,785-0,072°/2-98,1€00+40 _=1,52 n/c;
pu Hy = 100 m



Oy = 0,054./1040 =1,7 n/c;
mpu Hy =120 m

Beraucisem o popmyie (162) pacxon Bo3ayxa, MPOXOIAINEro 0 BOJAOIOALEMHOMN TpyOe,
npuHuMas nasicHue 3a auddyszopom 0,3 MIla (coorBercTByeT naBiaeHuto Hy mpu mimHe
TpyOsI |1 = 20 M) 1 aGCONMIOTHOE JaBJIeHHE B COOPHOM KOJUIEKTOPE PaBHBIM aTMOC(HEPHOMY:

' 0,1

q, =08 = 0,40 n/c.

05€.1+03

Haxoaum 1o rpadukam yept. 182 BearunHy Mbe30METPUYECKOrO TPaIUCHTA:
npu H; =80 ™ 1=0,92,
« H; =100« i=0,95,
« Hy=120« i=0,975.
Ompenensiem mo ¢dopmyse (163) mpuBeIcHHYIO CKOPOCTh IBH)KEHHS BOJIOBO3IYIIHOM
CMECH B YCThE KaXI0i BETBU COOPHOTO KOJIJIEKTOpA:

s - 05+152+08 30107

wa B = 1,35 M/C;
npu Hl =80wm 2- 0,785 . 0,2
3 -3
v = Q5 +1,70 +08 /3(3 107 _ A4 wies
pu Hy = 100 M 2.0,785 -02
QS I8 087 o

mpu Hy = 120 m " 2-0,785-0.2°
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Yepr. 183. Xapakrepucruku 3:kekropa ICY-20 (¢ BHHTOM) NPH 0TKAYKE BOJbI

a - nasnenne Hy = 80 m; 6 - gaBnenue Hy = 100 M; 6 - naBnenne Hy = 120 m

Ompenensiem o (opmynaam (165) mpuBemeHHBIE CKOPOCTH BOJBI M BO3AyXa B YCThAX
BETBEH KOJUIEKTOpA!

s €512 30-107
mpu H =80 m 2-0,785-02°
o — 08-30-107
°2.0,785-02°
s Q5+17 30-10°
mpuH =100m  2-0785-02°
yoo Q5 +184 30-10°
npu H; =120 m ! 20,785 -02°

=096 Mm/c;

=038 m/c;

=1,05 m/c; v, =038 m/c;

=111 m/c; v, =0,38 m/c.
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Yept. 184. Xapakrepucruku 3kekropa ICY-20 ¢ pacueTHBIM BaKyyMoM hy,c = 4 M nipu
0TKAa4Ke BOJOBO3YIIHOI cMecH

a - nasinenne Hy = 80 M; 6 - naBnenue Hy = 100 M; 6 - naBinenne Hy = 120 m

Omnpenensiem 1o ¢opmyse (164) uuncno PeliHonmbaca uisi BOMOBO3IYHNIHOH CMECH,
npuHEMas Vy, = 1,2-10° M%/c vy = 14-10° M%/c:
Re,. :( 0,96 - 0,38_6
nprt Hy = 80 m 12-10° 14-10
Re,. :( 1,05 - 0,38_6
nprt Hy = 100 M 12-10° 14-10

jo,z =1,7-10°;

jO,Z =19-10%



1,11 0,38

Re,, :( <t <
mpu Hy = 120 m 1,2 -10 14-10

KoadduuueHT compoTHBIEHUsI TPEHUS MO JJIMHE IIEPOXOBATHIX TPYO KOJJIEKTOpa IS
BBIUUCIICHHBIX 3HA4YeHUi uwcen PeiiHosbaca MokHO npuHATh (cM. muarpammy 2-4 U. E.
Wnenpunk «CripaBOYHUKA 110 THIPABIMYESCKUM CONPOTHBICHUAMY. M., 1976): A = 0,04.

Omnpenensiem o popmyne (161) naBnenue 3a muddy30poM Mpu UIMHE BOJOMOIBEMHOM
TPYOBI OT COILIa JIO OCH COOpHOTo KoJutekTopa |3 = 20 m:

j0,2 =2,1-10°.

”21”
40,
30 szﬁ”f} f
L’
20 et et
7,//1 Hy =f/”r)
10 al !
[
l
60 60 100 120 M

Yepr. 185. K onpenesieHu10 1aBjaeHu i H'uH's npumepe 61
npu H; =80 m
05+152  004-90 135°

H, =092 -20+ 037
0,5 +1,52 +08 0,2 1-9,81

mpu Hy =100 m

+1,0 =19,7 M;

05+170  004-90 144°
05+17+08 02 2981

H, =095 -20+037 +1,0 =203 m;

npu Hy =120 m
05+184  004-90 1,5°
05+1,7+08 02 2-981
Ctpoum rpadpuk H'; = f(H;) (cm. gept. 185).
Touka nepeceuenus rpapuko Hy = f(H1) u H'; = f(H1) (cm. gept. 185) cooTBercTByeT
sHauermnaM Hi° = 99 m u Hy’ = 20 m.
PacuetHblii pacxox pabodei BOJbI, MOAaBaeMOM K COILTY 3%kekTopa, 1o ¢opmyne (160)
npu H.° = 99 M cocrasur:

H, =0,975 -20 + 037 +1,0 =20,9 m.

ww = 1,68 1/c = 6,05 M%/u.
[To popmynam (167):

v = 0,00168 -32 ~133 we:
0,785 - 0,04
, 0,00168 -30 — 142 wle.

V =
> 2.0,785 -0,15>

TpeOyemblii Hamop IeHTPOOE)HOTO Hacoca mo ¢opmyrne (166) mpu Ay = Az = 0,04
COCTaBHT:

+0,5 =82 m.

2 2
Hp :99_20’5 +(0’04 2O+7j 1’33 l0904 90 1,42

+
0,04 2-981 3 015 2-981



Tak xak pacyeTHas Touka, cooTBeTcTBYIOmaAs Hy = 82 mu Qp = anW =50,4 n/c = 181 Mg
pacrioyiaraeTcsi HECKOJIbKO Hibke Xapaktepuctuku Hacoca ITHC 180-85 (uepr. 186), To Hacoc
YKa3aHHON MapKH MOXeT 00CIyx)uTh ycTaHOBKYy DCVY-20, a 4rcio BaKyyM-CKBaKHH MOXKET
OBITH YBEITUYCHO 10 32.

IIpoexkTHpOBaHNE BAKYYMHOI'0 BOJOTIOHHKEHHUS JIETKUMHU UTJI0PUWIBTPOBBIMHU
YCTAaHOBKAMH

15.13. IIpu mnpoeKTHpOBaHMHM BOJOMOHIKEHHsS YCTaHOBKaMu Tuma YBB nomyctumo
PYKOBOJICTBOBAThCS JaHHBIMH Ta0J1. 66.

H oM
00 1 | |#
L“"r-\‘
50
g 50 100 150 200 awd
Yepr. 186. Xapakrepucruka nacoca I[HC 180-85
Tabnuma 66
Koaddpunment Paccrosaue Tpebyemoe
. Ionusle . noumwxkenue | PaccrosiHue
bubTpanuu ITpoexTHbIH cpok Lenecoobpa3Hbrit oT
XapaxkTepHucTHKa . JUIMHBI . OT OTMETKH MEXKTY
0CyIIaeMOro MpeABapUTETHHOM THII TIECYaHON | IPUEMHBIX
miacTa UTJIOQUIBTPOB, ocu UTIIOQUIBTPAMH,
rpynTa K, OTKa4KH, CyT 00CBINKH 3BEHBLEB JI0
M KOJUTEKTOPA, M
Mm/cyT 0TKOCa, M "
0,1-0,5 |Hamopubrit 10-5 7,5 Bricokas He menee (<45 2,25
be3HanopHbIi 15-7 1,5 >6,0 0,75
0,5-2,0 |Hamopubrit 5-3 75 Bricokas IMpu k =0,5|< 4,5 2,25
Be3HanopHblit 7-5 Huzkas m/cyr  He|4,5-6,5 1,50
meHee 1,5;|>6,5 0,75
npu k = 20
m/cyr  He
MeHee 3
2,0-10,0 |HamopHsrii 3-1 9,0 Ipu k = 2 - 5| Jlioboe [<4,5 1,50
Be3HanopHblii 5-2 M/CYT € HHU3KOU >45 0,75
o6ceInkoit; npu K
= 5 - 10 mfcyr
0e3 00CHINKH

IMMpumeuganus. 1. Beicokoil cumrtaeTcs mecuanas OOCHINKa, OKpYyXKarolias WrIOQWILTP MO Bceil ero Beicote (10
MOBEPXHOCTH 3eMJIM). BBICOTa HH3KO#M OOCHIIKH JOJDKHA COCTAaBIATH (CUMTAas OT HaKOHeuHWKa wriaoduistpa) 1,5 - 3 M. Ot
BBICOKOW OOCBINIKM CJIEIyeT OTKAa3bIBaThCS B TEX CIy4asx, KOT/Ia BCACBHIBAIOIIAs CHCTEMa BOJOMOHU3WUTENFHOW YCTaHOBKHU
BKITIOYAET UIIIOQIIBTPEI, 000PYJOBaHHBIE BO3TYITHBIMHU TPYOKaMH.

2. Ilpu ocylIeHUH BOJOHOCHBIX TOJIII, CJIOKEHHBIX YepPeIyIOUIMMHUCS CJIOSIMH XOPOIIO M IUIOXO IPOHHIAEMBIX TPYHTOB, BEpX
OOCBINKH CllelyeT Ha3HayaTh Ha YpOBHE KPOBIIM CAMOI'0 BEPXHET0, MOJIEKAIIETO OCYIIEHHIO XOPOIIO IIPOHUIIAEMOTO CJIOS.

3. [Ipn MaybIX paccTOSHHUAX OT MOBEPXHOCTH 3€MJIM WIIM JHA BBIEMKH J0 HOJACTHIIAIONIET0 BOJOHOCHYIO TOJIILY BOAOYIOpa
(menee 7,5 M) UrMOQUIBTPBI AOHKHBI JOBOAUTHCS A0 BOJOYIOPA.

16. MOAEJIUMPOBAHUME BOJOINIOHW/XEHUSA




AHaJI0roBO€ MO/IeJIMPOBAHUE

16.1. Jlng  BBINOJHEHMs  MOJEIUPOBAHMS  BOJOIOHMXKEHHMS  Ha  CETOYHBIX
anekTpounterparopax (COU) HenpepbiBHBIA (QUIBTPAMOHHBIA MOTOK CIEIyeT 3aMEHSTh
KOHEUHBbIM YMCJIOM 3JIEMEHTapHbIX OJIOKOB, a HECTAalMOHAPHBIM IMpolecc, KpoMme TOoro, -
pa3duTh Ha KOHEYHbIE MHTEpBajJbl MO BpemeHH Al [lyis mocTpoeHHst CeTOYHOH MOoJenn
00y1acTh (WIBTPALUK IOKPBIBACTCA CETKOW MapajuleNbHbIX OCSAM KOOPAMHAT IPSAMBIX,
paccTosiHuEe MEXIy KOTOpbIMH (IIar CeTKH) BBHIOMPACTCS MCXOJAS M3 KOHCTPYKTHBHBIX
0COOEHHOCTEH MOJenupyoIero npubopa, HEOOXOAUMONH TOYHOCTH PELICHUs 3aladyu
THJIPOTEOIOTUIECKUX OCOOCHHOCTEH MOIeTHPYyeMOi 00IaCTH.

OunbTpaMOHHOE CONPOTUBJIEHUE OJI0KOB ceTOYHOI Mojenn @ B o01ieM ciaydae cieayer
OTIpeNeNIATh 10 (opMyIie

I
AP’ (168)
rae | - uHa nyTi QuIIbTpauy Wik JTUTEIBHOCTD MPOIIECcCa;
A - utomaap ceyeHus 0J0Ka, HOPMAIBHOTO K ITyTH (pUIIBTpaIny,;
P - bunsTpanimoHHBIN MTapamMeTp.

['paHruHBIC YCIIOBUS HAa KOHTYpaxX MOJEIH JODKHBI ObITh aHAJIOTHYHBIMH [TPUMEHSICMBIM
MIPU aHATMTHYECKUX pacyeTax BOJOMOHIKEHHS. [Ipy 3aJaHUK TPaHUYHBIX YCIIOBHH CIIOXKHbBIE
3aBHCUMOCTH CJIEIyeT yIpOUIaTh.

16.2. B oqHOMEpHOM TIOTOKE MPU CTAIIHOHAPHOW HAIOPHOW (UIIBTPALIMU MOJI3EMHBIX BOJI
obmacte (UIBTpaMU CJIEIyeT TMPENCTaBIATh B BUAE IEMOYKH IIOCIEAOBATEIHHO
COCJIMHEHHBIX (DMIBTPAIMOHHBIX conpoTuBieHud @j. UMCIo 3TUX CONMPOTHBIICHUI JOKHO
ObiTh He MeHee 3 - 5. s omHOpoAHOTO TuTacTa (GHIBTpAMOHHOE compoTuBieHHe D
OIpeneIseTcs mo GopmyIie

D= Ail,
khAb (169)
rae Al - paccTosgHuE MEXKIY y3/1aMH, M,

h - TommmHA BOLZOHOCHOTO CIIOS, M;
Ab - mmpuHa GoKa, KOTOpas B JalbHEHIIEM Ui OJHOMEPHBIX MOTOKOB MPHHUMAETCS

paBHO# 1 M.
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Yepr. 187. PacueTHast Moge/ b 0e3HANOPHOI (UIbLTPaALMK

1 - rpanuBI 6JI0KOB; 2 - y3JI0BBIE CEUCHHUS CO CpeHEH IIIyOHHON OTOKa B OJI0Ke

[Ipy KycO4YHO-OJHOPOJHOM CTPOCHHH IUIacTa (UIBTPAIIMOHHOE cOmpoTuBieHue @
JOJDKHO PacCUMTHIBATHCS 1O (hopMmyIie



Al Al

. Al + Al = Al
klhl kzhz (170)

16.3. B ogHOMEpHOM TOTOKE NpPU HECTAMOHAPHOM (HIBTPAIUU TIOA3EMHBIX BOJ
pa3buBka obOnmactu (UIbTpanMM, TOMUMO (WIBTPALIMOHHOM HEOIHOPOJHOCTH, TOJDKHA
YUUTHIBATh XapakTep MOTOKa. B 30HE pe3koil nedopmammu AUCKPETHOCTH SBIsETCS Ooiee
napoOHoii. Kpome Toro, pacueTHsle y3ibl HEOOXOAUMO MPUYPOUYMBATH K MECTaM 3aJI0KEHUS
JAPCHAXHBIX YCTPOWCTB, HAONIONATENBbHBIX CKBAXHH W JAPYTUM XapaKTEpHBIM TOUYKaM.
Ilenmoyka (WIBTPALMOHHBIX  CONPOTUBICHUH  JIOJDKHA  JIOTIONHATHCS ~ BPEMEHHBIMHU
conportusneHusiMu @r. Conporusnenust Ot BEIUUCISIOTCS 110 popMmyIie

At

Y
HA, (171)

rzae | - Koa(hGUIUeHT BOI0OTIauH;

A, - IIomaab rOpU30HTAILHOTO CeueHus 0J10Ka, M

At - mar BBIYMCICHUM 110 BPEMEHH, CYT.

[Ipu MopenupoBaHUU TO 3TOM CXEME CIIEYeT 3a7aBaThCi HAYaJbHBIM PACIPEICICHHEM
HanmopoB B oOnactu ¢unpTpauuu. I[logkarOYMB K  y3J0BBIM TOYKaM BpPEMEHHBIE
COTPOTHUBIICHUS M 33JlaB Ha UX CBOOOJHBIX KOHIIAX HAMOpPbl B MOMEHT BpemeHH t - At u Ha
rpaHuIlaX B MOMEHT BpeMeHHM {, BBIYHCISAIOT HAmopbl B Y3JIOBbIX Toukax. [lomyueHHBIE
3HAQUYEHMS SBJSIOTCS HAYalIbHBIMH TIPU TIOACYETE HAMOPOB JJIsi CIEIYIOLIEr0O MOMEHTa
BpeMeHHU. Takol Mmporecc MpoaoKaeTCs J0 3aIaHHOTO MOMEHTA BPEMEHH.

16.4. B oxHOMEpHOM MOTOKE MPH HECTAI[MOHAPHOW Oe3HanopHo# (uibTpanuu (0e3 yuera
BOJOOOMEHA B  KamWUIAPHOHW  30HE)  MOJEIMPOBAHHME  BBHIMOJHAETCS  METOAOM
MOCJICIOBATENbHBIX MNPUOTMAKEHUHN, TA€ HAa KaXJIOM BPEMEHHOM IIare MpPOU3BOJUTCA
nepepacuer (GUIbTPALMOHHBIX cOnpoTHBIeHu @ mo dhopmyre

2Al
ch—Z =4 . >

k th,l N (172)

rae hpe - cpenHsas BO BpeMeHHM M MPOCTPAHCTBE IIyOHMHA OE3HAMOPHOTO MOTOKa B OJIOKE, M
(uept. 187).
[Ipn 3HauMTEeNbHOW HENWHEHHOCTH TOTOKA HEOOXOJUMO MPOU3BOJIUTH HECKOIBKO
MepepacyeToB CONPOTUBICHUN P Ha KaXJ0M BPEMEHHOM IIIare.
16.5. B ogHOMEpPHOM TMOTOKE MpPU HAIWYUH WHGHUIBTpaluu (MCHApeHus) Ha CETOYHOM
MOJICJIA B HAYAJIbHBIX YCIOBHUAX JOJKHA YUUTHIBATHCS JOTIOTHUTENbHAS BETMYMHA Hanopa H,
BbIUKCIseMas o opmyrie

5 (173)

rae P - HHTEHCHBHOCTh HHPHUIBTPAIUK (MCTIApEHHs), M/CYT.

HpI/I IMUTAaHUX BOJOHOCHOI'0O TOPHU30HTA BCJIMYMHA H saBisercsa HOHO)KHTGHBHOﬁ, npu
HCITapEHUH C TIOBEPXHOCTH MO3EMHBIX BOJI - OTPHIIATEIHHOM.

16.6. B oxmHOoMepHOM IOTOKE Ha HaKJIOHHOM Bojoymope (uept. 188) ompenenenwue
NPUTOKOB M YPOBHEH B YCIOBHSAX YCTaHOBHUBIIEHCS Oe3HAMOpHOW (GUIBTPAIMH CIEIyeT
OCYIIECTBIIATH MOJEIMPOBAHMEM HAIOPHOIO IBIKEHHS B CJIOE IEPEMEHHON TOJIIMHBI
SKBUBAJICHTHOTO Oe3HamopHoMy. JIJisi 3TOro HEOOXOIMMO TMOATOTOBUTH CETOYHYIO MOJIENb
Tak, 4YTOOBI BJOJIb KOoOpAWHATHOM ocu OX, coBmajarmed ¢ HampaBlIeHUEM MaICHUS,
(GHIBTPAIIMOHHBIE COMPOTHBIICHUS COCTABIISLITH

2Al

D =0
k 61 + h2 P (174)



rae hy u hy - rryOnHa Ge3HAIOPHOTO MOTOKA B y3JIaX COCEAHHUX OJIOKOB, M.
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Yepr. 188. PacueTnast moaeab GuIbTpPaALMH NPU HAKJIOHHOM BooyNope

1 - y3n0BBIe ceueHus ¢ rTyOUHOM NOTOKa B OJIOKE

B ycnoBusIX IOCTENEHHOTO UCTOLEHUS! OE€3HAIOPHOTO BOJIOHOCHOTO IIACTa ¢ HAKJIOHHBIM
BOJIOYIIOPOM HEOOXOJIMMO YYMTHIBATh IEpEeMELICHHEe KOHTypa OOBOJAHEHHOCTH IIjjacTa B
I1aHe. Y4eT ABW)KEHMSI I'PAHULbI OOBOJHEHHOCTU IPOU3BOJUTCS HM3MEHEHHEM BEJIUYMH
BPEMEHHBIX CONPOTHUBICHUNH OOpPAaTHO MPONOPLMOHAIBHO W3MEHEHMIO IJIOMIA TPAHUYHOTO
0J0Ka W OJHOBPEMEHHBIM HM3MEHEHHEM CONPOTHBICHUH @ MpOonopuroOHAIHLHO U3MEHEHHIO
ryOuHbl TOTOKA Nyt 11 utnHe Al rpanmynoro 6yoka. COnpOTHBICHUS [Tl TPAHUYHON TOYKH,
a TaKoKe /Ui BceX OJIOKOB MOJEN OJI0MPatOTCs Ha KaX/10M BPEMEHHOM IlIare.

16.7. B OIHOMEpPHOM HOTOKE CO CJOXHBIMM BHEIIHHUMHM T'PAHUYHBIMU YCIOBHSIMU
(bunpTpanms U3 BOJOEMOB) ISl y4eTa TMIPOJMHAMHYECKOTO HECOBEPIICHCTBAa BOJOEMA U
OTOOpa)KeHHMsI €ro Ha MOJENM HEOoO0XOAWMO BBOJHUTH JIOTOJHUTEIbHBIE (UIBTPALUOHHBIE
COIPOTHBIIEHUS 0 MOJTHON WK MO YIPOUIEHHON cxeMe. PUibTpaluOHHbIE COMPOTUBIICHHUS,
npecTaBIeHHbIC Ha cxemax (uepT. 189), onpenenstores o Gpopmynam:

D, =D, +20,,; D,, =D,, 2+% :
Dy, (175)
_ (Dﬁ . _ chCDOn .
n 20+, »ooa 20+, ’ (176)
D, =05, 177)

B cimydyae 0qHOpPOIHOTO COCTaBa JIOKa BOJOEMAa CONMPOTHBIICHUS HAa HECOBEPIIEHCTBO Dy,
Dop 1 Dpg OIpEaENAIOTCS MO GOPMYyTIaM:

By= T D=
khh, khh, (178)
chd — Lnd ,
khb, (179)
rac bst - paCCTOAHUC MCXKAY ABYMS MMapaJICIIbHBIMU I'PpaHULIAMHU BOAOHOCHOT'O CJI04, M;

Ln, Lon, Lnd - 9KBUBaJIEHTHBIE JJIMHBI TTOTOKA, ONPEACIIAIONINE BEIUYMHBI COOTBETCTBYIOIINX
COIIPOTHUBIICHHUI, M.



Yeprt. 189. CxeMbl cONpOTHBIIEHHI JI0Ka BOI0eMA

a, 6 - mosHbie (TPEyroNbHHUK, 3B€3/1a); ¢ - YIPOIIEHHBIC; B - BoJoeM; [ - TPaHHUIIBI BOJOEMA

8,

X
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N
N
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bﬂ' AZ hd

N
N
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Yeprt. 190. CeTounast MoJeJib CIIOUCTOM Cpeibl

a - IOCTPOCHUE CETKM IO OCSM X, Z; 6 - pacquHmﬁ y3eia CETOYHOM MOJEIIN

16.8. B naByxmepHoM B paspe3e HectanuoHapHoM moTtoke (uepr. 190) ocHOBHEBIE
¢bunbTpanuonnsie conpotuBieHus Oy, @, Dyq, O oNpPeAETAIOTCS CIAESITYIOIIIM 00pa3oM:

®X = AX N ®Z = ﬁ’ ®Zd = hd ;
kmtAZ kAX kd AX (180)
o M
HAX (181)

rae Ny - ToNIIIHA pa3IessIFoIIero CIosl, M.
16.9. B aByXMepHOM B IJJaHE HECTALIMOHAPHOM MOTOKE (PMIIBTPALMOHHBIC U BPEMEHHBIC
COIPOTHUBIICHHSI ONIPEEISAIOTCS IO (POpMyIaMm:

o - X
© khay’ (182)
o -
Y khax® (183)
q)t:ﬂ;
HA (184)

Vuer ocnoxkusronmx GaxropoB (MHOUIBTPALMs, YKIOH BOJOYIIOPa, HETHHEHHOCTD H JIp.)
MPOU3BOIMTCS KaK JUIs OJIHOMEPHOTO TIOTOKA.

JIns 067acTH ¢ KyCOYHO-TIOCTOSIHHBIMH (DMJIBTPAIIMOHHBIME CBOWCTBAMH, B CIydae
PacIOIOKEHHsT CMEKHBIX Y3JI0B CETKH B 30HAX C Pa3sHbIMU KO3(D(DHUIMEHTaMHU (HIbTPAIIUH,
(GUIBTPAIMOHHBIC COMTPOTUBIICHHUS ONpeAeIoTes Mo Gopmyite (165).

Y

Yeprt. 191. ®dparmeHT ceTOYHOI MOI€eTU MJIAHOBO-NIPOCTPAHCTBEHHOT0 MOTOKA

16.10. [dns MonenupoBaHUS IUIAHOBO-TIPOCTPAHCTBEHHOTO HECTAI[MOHAPHOTO TOTOKA
(aept. 191) HeoOXOAMMO ONpeneNaTh (PUIBTPAIIMOHHBIC W BPEMEHHBIC compoTHBIcHUS Dy,
Oy, O;, D Ilpy 5TOM KaxXAbBIH BOIAOHOCHBIA CJIOM MOJEIUPYETCS Kak IUIAHOBBIN
HECTAllMOHAPHBIM IOTOK, a PA3JEJSIIOIME UM MOKPOBHBIM CIIOM - TOJBKO BEPTUKAIBHBIMU
COIPOTUBIICHUAMHU. B pa3aensromeM ci1oe BEPTUKAIBHBIE COIPOTUBIICHUS MEXKY CMEXHBIMU
0JIOKaMH OTIPEEISIFOTCS 110 hopMyJIe



TokeA (185)

"pA (186)

rae Ahg - paccTosiHME MEXIy LEHTpaMH OJOKOB, PACHOJIOKEHHBIX B CMEXHBIX 3TaKax
pa3OMBKH PA3IEIAIOIIETO CIOS, M.

IIpu wmoaenupoBanuu IiaHoBoro motoka A = 0,25%(Xis1 - Xi1)(Yjr1 - Yj1), a mpu
MOJIEIMPOBAaHMH TIOCKO-PaMaibHOTIO B CEKTOPE Iyroif, paBHoii 1 paj

2 (187)

16.11. B npoduiabHO-paIiaIbHOM TOTOKE COMPOTHUBIICHUE TOTOKA MEXIY OiokaMu i u | -
1 o Topu30HTAIHN ONpEAETSeTCs CISAYIONM 00pa3oM:
1 I
®="In-
kh™r, (188)

Beprukanbabie conpotusieaus O, onpeaenstorcs mo oomuiei Gopmyie (180).

16.12. Jns wmoaenupoBaHHUs MPOCTPAHCTBEHHOTO TIOTOKA HCIONb3YeTCsd OOBbeMHAas
ceroyHasi mMozelib. OCHOBHbBIE (WIBTPAIIMOHHBIC COMPOTHBIICHHUS CICAYET ONPEICISThH I10
dbopmynam:

AX

D, = ;
kAyAz (189)
_ Ay
Y kAXAZ (190)
o, - Az ;
kKAXAyY (191)
q)tzﬂ;
HA (192)

16.13. Ilpu MoAenMpoBaHUM APEHAKHBIX YCTPOWCTB Ha CETOYHBIX MOJENAX B cCilydae
3alaHusl WX Je0uTa B KaXKIOM OJIOKEe, BKJIIOYAIONIEM JPEHAXXHBIE YCTPOWCTBA, 3aMaeTcCs
pacxo/l, COOTBETCTBYIOIIUN CYMMapHOMY pacxo/ly B 3TOM OJIOKe.

Ecmu mozenupoBaHWe IpEHAKHBIX YCTPOWCTB MPOU3BOAUTCS TOCPEACTBOM 3aaHUS
COOTBETCTBYIOLIETO YPOBHS, TO B Y3JIOBYIO TOUKY JOJDKHO BKJIIOYAThCS JOMOJHHUTEIBHOE
(GWIBTPAIMOHHOE COTTPOTHBIICHHE.

16.14. Ilpu  MOAeNUpOBAaHMM  CKBaXUH  JIOTIOJIHUTENbHBIE  (MIBTPALMOHHBIE
COTIPOTHBIICHUS, OOYCIIOBICHHBIE HECOOTBETCTBHEM (PAKTHUECKUX Pa3MEPOB CKBAXKHH H
OJIOKOB CETOYHOM MOJIENH, ONPEEIIAIOTCS 10 hopMmyie

D, = 1In(AX—1,6 J

27kh | 1, (193)

re ' - painyc CKBaKMHBI, M.
broku co ckBaknHaMU JIOJKHBI UMETh KBaIpaTHYIO opmy.
[lpu MopmenupoBaHMM TOPU3OHTAIBHBIX JApeH (TpaHIIeH, TOPHBIX BBIPAOOTOK W T.X.)



JIOTIOJTHUTEIbHBIE (UIBTPAIIIOHHBIE COMPOTHBIICHUS 32 CYET HECOOTBETCTBHSI ILIOMIAICH
pacueTHBIX OJIOKOB ¥ TOPU3OHTANIBHBIX JPEH B IUIaHE ONPEAEIAIoTCS 1Mo popmyie

1 In 0,2./AXAy

" 2akm A (194)

16.15. ®uibTpalOHHbBIE CONMPOTUBIICHUS, YUUTHIBAOIINE HECOBEPIICHCTBO CKBAXHH I10
XapaKTepy U CTEICHH BCKPBITHS, YUUThIBatOTCs 110 hopmysam (110) u (113).

16.16. JlomosHuWTENnbHBIE conpoTHBICHUS @3 TIpU 3a7aHUU  OOOOIIEHHBIX CHCTEM
JPEHAXHBIX YCTPOUCTB JUIS IUIOCKOTO B TUIaHE TIOTOKA, IPU HAJMYWU B PacueTHOM OJoKe N
ckBakuH (N > 3), pacmooKEeHHBIX HAa PACCTOSHMHM S OJHA OT APYIrOi, ONMPEICISIOTCS II0

dbopmyiie

= iq)in'
nkh (195)

[Ipu wmopenupoBaHuu OECKOHEYHOTO psla CKBOKWH, KOTJa MOTOK MPHBOJIUTCS K
JTUHEHHOMY B IUIaHe MUPHHON 1 M - o popmye

@,

= LCD”]’
khAX (196)

rae Oj, - BHyTpEeHHEE CONMPOTUBIICHUE KOHTYpa CKBaXKUH, onpeneinsiemoe o ¢popmyiie (108).
16.17. JlonoaHuTeNbHBIC (PUIBTPAIIMOHHBIC COMTPOTHBIICHUS PU 3aMEHE TPYIIIBI CKBAKHH
OOJIBLITMM KOJIOIEM ompeenstores mo Gopmyie (188) ¢ 3ameHoit B Hell BETUYMHBI pajryca
CKB@KHUHBI Iy IPUBEICHHBIM PAJNyCOM CHCTEMBI, onpeeasieMbiM 1o Gopmysie (74) wim Kak
CPEAHErEOMETPUYECKOE U3 PACCTOSHUS OT PACUETHOM TOUKHU 1O KaXKIOM CKBaYKHHBI.
16.18. [Ilepexon oOT (UIBTPAlMOHHOM CETOYHOM MoJeNM K  AJIEKTPHUYECKOM
OCYILIECTBIISETCA UCXOAS U3 MacIITA0OHBIX KO (UIIEHTOB 0, O U 0lQ

@,

AH () Q
(X’H:i’ (xq):i’ U’Q :7’
Au R I (297)
rae R - anekTpuyeckoe CONpOTUBICHUE, M;
| - cuna >reKTpUUecKoro Toka, A;
U - DIIEKTPUYECKOE HaIpsKEeHue, B.
[Tpu 3TOM TOJI>KEH BBITIOJIHATHCS CIEAYIOUTUN KpUTEPU TTO100HS
alt — 1
Uolq (198)

YucseHHoe MoaeMpoBanue Ha IBM

16.19. lns1 BBIMONHEHUS YUCICHHOTO MOJIETUPOBaHMS BOJOMOHIKeHU Ha DBM cnenyer,
KaK MPaBIJIO, IPUMEHSTH TPOTPaMMBI, TOCTPOSHHBIE Ha OCHOBE METOJIa KOHEUHBIX pa3HOCTEH
(MKP). TIlpm HanuuuM  COOTBETCTBYIOIIETO OOOCHOBAaHHMS JUIS  MOJCIUPOBAHUS
BOJIOTIOHIDKEHUS 11eJIeco00pa3Ho MPUMEHEHHE MPOrpaMM, ITOCTPOCHHBIX HAa OCHOBE METOJa
KOHEUYHBIX 37eMeHTOB (MKD).

16.20. Ilpu YWCIEHHOM MOJETUPOBAHWM BOAONOHWKEHUsT Ha ocHoBe MKP momxna
INPUMEHATHCSI OPTOTOHAIbHAS TNPSAMOJMHENWHAsT CeTKa, aHAJIOTWYHAs HCIOJIb3YeMON IpU
aHaJIOTOBOM MO/ICJTMPOBAHNHU HA CETOYHBIX HHTETPATOPAX.

16.21. Cpennue pazMepbl pacueTHBIX OJOKOB U IlIara 1o BPeMEHH CIelyeT BHIOUpaTh U3
yCIIOBUS

AX° +AY +At<e (199)



Ai:&, Ay:AI_y’ A’[:%’

L L2 (200)

rae AX, Ay - cpenHue pasmepsl 0J10Ka, M;
L - xapakTepHsIif pa3mep o6sacT GUIbTpaInH, M,
a - K03 QUIMEHT MHE30MTPOBOIHOCTH (YPOBHEIIPOBOIHOCTH) IJ1ACTA, M [eyT;
Al - mIar no BpeMeHH, CyT;
€ - JIONyCTUMAasi OTHOCUTEIIbHAS MTOTPEIIHOCTh B OMPEICIICHUH BETUYHH HAIIOPOB.
16.22. [Ins ymporieHus MpONEeAYyphl pealu3aliid Ha YHUCICHHOW MOJENH CII0KHOU
reoMeTpur o00JIacTH (UIBTPAlMU €€ CJIEAyeT BIHCHIBATh B MPSMOYTOJIBHUK. 30HBI,
JOTOJHSAIOIINE 00JacTh (PHIBTPALUU 10 MPSIMOYTOJbHHKA, SBIAIOTCS (DUKTUBHBIMH (YepT.
192).

P > 1
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Yepr. 192. Cxema pa3ouBku 0daacTu GuabTpauuu HA 0JIOKH

1 - rpanuna GUKTUBHOI 00acTH; 2 - AeHCTBUTENbHAs IpaHuIa 001acTH GUIBTPALMH; 3 - TPAHUIIA CETOYHOM
obnactu punabTpanuu; 4 - neHTPsl GUKTUBHBIX OJIOKOB; 5 - IIEHTpPHI OJIOKOB B 001aCTH (DUIBTpAIIMA

B HHMX IOMKHBI 3amaBaThCsi HyJeBble ((QUKTHBHBIC) 3HAYCHUS] MPOBOAMMOCTH ILIACTA.
Haugano oceit koopamuat XOY coBMemaercs, HampuMmep, C JIEBBIM HHKHHM YTIIOM
OpsSMOYTONbHOW o0nacTu. MHaekcoM | 0003Ha4aeTcsi HOMEp CTPOKH, WHICKCOM | - HOMEp
croJona.

16.23. BcromorarenpbHOE W MaIlIMHHOE BpPEMsSI YUCIEHHOTO pelleHus 3amaun Ha DBM
OpsIMO IPOMOPLUOHATBHBI YUCITY Y3JIOBBIX TOYEK IIOJI CETKH, MOATOMY HE CleAyeT
JOMyCKaTh HEOOOCHOBAHHOTO YBEJIMUEHHSI YHMCIIa PACUETHBIX OJIOKOB.

16.24. JIn KOHEYHO-PA3HOCTHOW aNMPOKCHUMAIMM HCXOTHBIX JTU(PepeHIINaTbHBIX
ypaBHEHHWW  HECTAIIMOHAPHOW  IJIAHOBOW  (UIBTpAIMKM,  ONHCHIBAIOIIMX  3a7a4d
BOJIOTIOHIDKEHUS, 11€71€cO00pa3HO  HCIOJb30BaTh CXEMy IMEPEMEHHBIX HaIpaBJeHUH,
MOCTPOSHHYIO Ha OCHOBE MHTETPO-MHTEPIIOJISIIIMOHHOTO METO/Ia B BUJIC

1 MR L Ao

X ,, - Ty b TR
0,5 (j+1—xj_1j\ 7 Xj = X; L} X; = Xy
HY _—HEkK HY —Hk. .
i 1 T i+y i+1,] i,] _TYi_y]j ] i-1,] +(Di,y —
05 ‘/i+1 —Yia 2 Yiu—Yi 2 Yi—VYia
:“‘vi(H.“f%_H.k.)
05At\ " b (201)



+

k+1 k+1 k+1 k+1
1 TY Hij —Hij _TY Hij —Hiy, n
yl 1 i+y’1 - -

0,5 (/i+1 - Yiaa =i -yl Yi—Yia
1 H k+{ H / k+/ H k+{
+ X - X —'J +o =
0,5(<j+1—xjflj; Vel X, - X Yl X - X, g
— l"li,j (Hk+l_Hk+%)
05AatL M T (202)

rae H - Harnop noa3eMHbIX BOA, M
I, ], K- COOTBETCTBEHHO HOMEpa CTPOKH, CTOJIOIA U [Iara 1o BPeMEHH;
At - miar 1o BpeMeHu, CyT;
U - K03 GUIUEHT BOJOOTAAYH,
® - UWHTCHCHBHOCTh IUIOIIAJHOTO MNUTaHUS (pasrpy3ku)
HOJ3EMHBIX BOJ, M/CYT;
TXij+vsr TXijos TYienjs TYiasj - HeKOTOpbIe KOI(Q(PUIMEHTH], SKBUBAJICHTHbIE IIPOBOJUMOCTH
MEXJY COCeIHUMH OJOKaMH, pacCUUThIBAEMbIE  I10

3aBUCUMOCTAM
21X, X
X
Wit T TX, (+HTX
ZTX TX
b= / TX + TX ’ (203)
YT
Yy = T Ty, (HTY
2TYi CTY
TV, = o
2 TYi,j + TYi—l,j (204)

rae TXij, TYij - ko3pPUIMEHTH BOZONPOBOJUMOCTH B TOYKE i, | MO HANpPaBICHHUSIM OCeH
KOOpPJIMHAT, M2/CYT.
16.25. Vcxoanbie KOHEYHO-pa3sHOCTHBIE cooTHOIIeHus (201), (202) m0mKHBI TPUBOAUTHCS
K ceyloniel cucrtemMe JIMHEWHBIX anredpandeckux ypaBHEHUN:

GX, | HI T2 = 6X, , ,+GX,  +V, T2 46X, H T2 =Xk,

I,jll]l ij i, j i,j+1
k+1 k+1 k+1 _ k+%
GY, ., HY - €Y,y +GY, | +v,J/H,J +GY, H =-FY, |72 (205)
k k ko kO
FX{; =W, ;+V, ;H;; +GY;; I+lj -H;; +GYiy; ,ll -H;; .

FY. =W +V. H %+GX. (H<h H'“/ +GX. . (R _pen)
1] 1] (] ] (] IJ+1 i,j-1 i,j-1 i,j ) (206)

rac



GX. . = 0,5 (/i+1 B yi_l’TX_

ij Xj+l _ Xj |,j+%,
ox, =%V,
y X — X, ity
05 €., X, .
GY”:(J”HTY. 5
’ Yia =Y ]
05€,..—%
Y,y =" Y,
Y=V, 7 (207)
HoA .
Wi =0 A, 0;5AtJ =G
~ ~
A;=025€..—x_, §..-Vi,. (208)

ITo cBoeMy (pH3HUECKOMY CMBICTY:
Aij - momane 0710Ka;
GXu GY - BennunHbI, 0OpaTHBIC (PHUIBTPAIIMOHHBIM CONMPOTUBJICHUSM IT0JIS - CETKH,
GTi; - BennuuuHa, 0OpaTHas OJOBHHE BPEMEHHOI'O COIPOTHUBIIEHUS OJI0Ka,
Wi - GuIbTpanMoOHHBIA pacXo]l 3a CYeT BHEIIHUX MCTOYHHMKOB (CTOKOB) B Hpejesax
pacyeTHOro OJI0Ka.
16.26. Pemenue cucremsl ypaBHenuit (205) ciaemyeT oCymiecTBIATH METOIOM IPOTOHKHU B
J[BA JTaIa.
MepsBoiii 3Tan. i kaxaoi ctpoku i (i =1, 2 ... NY) BBIIOIHSETCS IPOrOHKA BAOIb OCH
OX, B pe3ysbTare KOTOPOH MOJIy4aeTCsl IPOMEKYTOUHOE Hi,jk”/2
a) TpsMast IPOTrOHKa

BX:;
O je1 = ' )
‘ GX; j—a; ;AX;
k
B = AX; B+ X
UGX e AX
k+1
o, =0, By = Hik,l; Hi,NXA = Hik,NX; (209)
0) oOpaTHast MPOroHKa
k+1 k+1
Hi,jé :ai,j+1Hi,jé+Bi,j+lﬂ
AX;; =GX BX;; =GX,,

i,j-1
GXi,jzAXi,j+BXi,j+Vi,j' (210)
Bropoii 3tan. [[yis kaxaoro cron6ona j (j = 1, 2 ... NX) BBINONHSETCS MPOTOHKA BJIOJIb OCH
OY, B pe3ynbraTe MOIydaroTcsl 3HAYSHHS HAIIOPOB Ha Bpemst t + At, Hi,jk”:
a) mpsiMasi TIPOTOHKA



BY

i

O, = ,
FHOGY o AY,
5 AY, B +FY,,

i+1 = b
1GY, — o AY,

k+1
o, ;=0, B, = HZJA; (211)

0) oOparHasi MpOroHKa

k+1 _ k+% k+1 _ k+1
HEE = Hay 2, HE =0, HEE B

NY,j — "INY,jo i+1,j" Ti+l,j

AY;; =GY,_,;, BY;;=GY,;, GY,;=GY,;;+GY,; +V,;. (212)
16.27. Peanuzauus rpannudbix ycimouid (I'Y) | - 1l pogoB momkHa OCYIIECTBISITHCS C
UCIIOJIb30BaHUEM METO/1a (PUIBTPAMOHHBIX CONPOTUBICHUN UCXOS U3 YPaBHEHHUS
H-H,;
Qi, i Ta

i ] (213)

rae Qij - pacxo/ BoJpl, mocTynaromieil (oTTekaroeil) K HEKOTOpo# y3JI0Boii TOUKe i, j 3a cuer
. 35 .
nevicteus I'Y, m°/cyT;

H - 3HaucHMe HaAmOpa Ha rPaHUIIE, CBEAEHHOM C TOYKOM |, |, M;

Hij - 3HaYeHHe HAIopa B TOUKE |, |, M;

®;j - BenuuuHa (GUIBTPALMOHHOTO CONMPOTHBIICHHS, XapaKTEPHU3YIOLIas CTEHeHb
B3aMMOCBSI3M TPAHUYHOTO YCJOBHS C Y3JI0OBOM TOYKON ob0macté (uibTpamuw,

2

cyt/m”.

Ecim @;j umeeT koHeuHyo BennuuHy 0 < @jj < oo, To Oyzner BemonsATeca I'Y 1 pona.
[Tpu @;; = 0 umeer mecto ycnosue H, = Hij, 1.e. Bemomnnsiercs I'Y | pona.

Ecmu nonoxuts @;j — o (Harnpumep, 10" cyr/m?), To npumsB H = Qij ®ij momyunm

o Qui®iimHi H,

=Q -
CD” cDiJ (214)

Qi
Hi |
TO €CTh ¢ a0COJTIOTHOM MOTPEIIHOCTHIO Pi,; (B HameMm ciy4ae 10" Hi;) Oyaer BBIIOMHATHCS
I'V Il pona.
AnroputMudecku pasziauuHble 'Y JOKHBI peaan30BBIBATHCS IMOCPEACTBOM MAaTPHIIBI
BennunH GG;j, o6patHbIX D;j, 1 MaccuBa 3aJaHHbIX ['Y 10 caemyromeit cxeme

107" m*/cyr —TY II pona
GG,  ={GG -rym "

ij ij

10 weyr -TVI ™ (215)

COOTBETCTBEHHO B CHCTEME pa3HOCTHBIX ypaBHeHUit (205), (206) HE0OX0IMMO TIOJIOKHTh
npu I'Y Il pona

FXij=FX,,+Q
F?i,j = FYi’j +Q

ijo

BE (216)
mpu I'Y | u 1l pogos



CXi;j =CX; ; +GG; ;;
CYij =CY; ; +GG, ;;
FXij=FX;;+GG H; ;;
FYii=FY,;+GG, H, . (217)

16.28. BoruucieHue pacxo10B JODKHO MPOU3BOAUTHCS HA KaXKIOM BPEMEHHOM Telie At 1o
creayroliel 6amancoBoi 3aBucumMocTH (uept. 193)

~ ~ ~
k+1 k+1 k+1 k+1 k+1 k+1
Qi =CX; & —Hij” +GX; i, ®i 5 —H 7 +GY, @i —Hij +
~ ~
k+1 k+1 k k+1
+GY, €y —Hi7 - GT C —Hiy (218)

HEw,

Yepr. 193. Cxema 6ajianca pacxo0B B y3JI0BOii TOUKe

16.29. YucnenHoe MojenvpoBaHHE BOAONMOHMXKEHUs Ha OBM ans omHOpoIHON cpelibl
MOKeT ObITh BbINOJMHEHO 1o mporpamme «PFI» uncturyra BUOTEM Munuepmera CCCP,
OCHOBHBIE XapaKTEPUCTUKU KOTOPOH MpUBEEHBI B Ta0. 67.

16.30. Ilpm duwMcIEeHHOM MOJAEIMPOBAHUN BOJONOHMKEHUS B CIIOMCTBIX BOJOHOCHBIX
KOMILJIEKCaX, B YACTHOCTH, UIsl IBYX BOJIOHOCHBIX CJIO€B, pa3feleHHbIX CIa00MpPOHUIIAEMbIM
MPOCJOEM, CcleAyeT MNPUMEHSATh XOPOUIO pa3paboTaHHbIE ISl TAaKUX 3a7ad IpPOrpaMMBl,
pean3yIOLINE METO KOHEUHBIX JJIEMEHTOB.

Tabnuma 67

ANTOPUTMHUYECKUH S3BIK ®optpan ['Y
OrnepanioHHas cucTeMa OC EC b BM
CucreMa KOopauHAT X, Y, t
MakcumasbHOE YUCIIO Y3JIOBBIX TOYEK 2500
MakcumasnbHOe BpeMsi cueTa 0JTHOr0 BPEMEHHOTO Iiara 6,3 ¢
MaxkcuMaabHOE YUCIIO 30H HEOTHOPOTHOCTH 0 KaXKIOMY U3 ITapaMeTpoB 50
MaxkcuMaabHOE YUCIIO 3aJaHHBIX BHEITHUX M BHYTPEHHUX IPaHUYHBIX TOUEK 500
MakcruMaabHO€ YUCJIO BO3MOKHBIX U3MEHEHUI IPAHUYHBIX YCIOBUM B KaKJIOM TOUKE 50

16.31. Paz0OuBka obOnactu (uibTpamMu B ITHX CIydasX OJDKHA OCYIICCTBISTHCS Ha
KOHEYHBIE DJIEMEHTHI, IPEACTABIISIONINE cOOO MPSMbIE TPEYroiIbHbIe TPU3MBI (4epT. 194).




Yepr. 194. Cxema pa30MBKH TPeXCcJI0HHOM 00/1acTH GPUIBTPAIIMU HA KOHEYHbIE
3JIeMEeHTBI

16.32. Koneuno-3nemeHTHAsS HWHTEpIpeTaIus 3a1a4u BOJIOIIOHWKEHUS B
paccMaTpUBaEMOM TPEXCIOMHOW CpeJie JOJKHA UMETh BUT

Hl ALY R RLY ST
- 5. Dd _Fd | T R
( I>_ At 1 d le I:_ﬁl I 1(hd Atle I:_ﬁz ¥

125,[ 1de}201+“17§101_68 3%}%1}

Hz B R RLY &
- S| Nd _Fd | T
( l>_ At 1 d]lZ l:_ﬁl g 1(hd At]lZ l:j{z

AI: ' 7 '
- P | :
12At_6111d Yoot o Y oJ/ 4 } ez > 9 (219)

rane Ti2 - COOTBETCTBEHHO KOI(PPHUIIMEHTHI BOJONPOBOJUMOCTA BEPXHETO W HUKHETO
IUIACTOB, MZ/CYT;
Wi2d - COOTBETCTBEHHO KOA((UIMEHTH BOJOOTAAYM BOJOHOCHBIX IUTACTOB U
CITA0OTPOHUIIAEMOTO PA3ACIISIONIETO TIPOCIIO;
Kg, hg, ly - KO3 duIHEHT GUIBTPAIIUK, MOIIHOCTh W HAYalIbHBIA TPaAMEHT (OUIbTPAIIUN
CITA0OMPOHUIIAEMOTO TIPOCIIOS;
i, J, K - HOMepa BepIliH TPEyroIbHOTO AIEMEHTA,;

SN,

' 1 . ' 1 r. ’ 1 .
H1:H1+§Mda szuz"‘g”da Ky :guda

A= 112[(x; - X)) (i - Vi) = (i = x)(yi - VI

_12 11
=12 2 1§
111 2
bb. +cc, b,bj+cicj b.b, +c,c, r:l

P=\bb+cc bb+cc, bb +cc | & 3|1
bb +c.c  bb;+cc; bhb +cc 1

bi = Vi - Yi; bj = Yk - Vis bk = Vi - Vi Ci = Xk - Xj; Cj = Xi - Xi; Ck = Xj - Xi,

{y1} u {y.}- y3:10BBIC HANIOPHI B BEPXHEM M HI)KHEM IIACTaX B MOMEHT BPEMEHH 1, M;
{y1}o u {y2}o - y310BBIC HanIOPBI B MOMEHT BpeMeHH t - At, m;
Al - mar pacdera o BpEMeHH, CyT;

{Q1} 1 {Q;} - y30BBIE pacxomsl, M/CyT;



0, ecri mIepeToOKa HeT;

8 _ b

=
1, ecnu IepeTOK MMeEeTCsl.

5= 1 -nmpu mepeToKecH 3y BBEPX;
—1 - mpu mIepeToKe CBEpXYy BHUS.
16.33. YucnenHoe MojenupoBaHHE BOAONOHMKEHUS Ha DBM s TpexcioiHo# cpenbl

MOKET OBITh BBINIOJIHEHO 110 porpamme «FEM-3P» uncturyra BUOT'EM.
MNPUJIOKEHHUE
Cnpasounoe
OCHOBHBIE BYKBEHHBIE OBO3HAYEHUW S BEJIMYUH

A - IUIOINA/b, OFPAHUYCHHAS] KOHTYPOM BOJOIIOHH3UTEILHON CHCTEMbI (KOHTYPOM
JUHUY BBICAYMBAHMS TIOJ3EMHBIX BOJ B BBIPAOOTKE, KOHTYPOM BHYTpPEHHEH

., 2.

rpaHu TPOTUBOPUIBTPAIIIOHHOM 3aBEChI), M*;

Cr, Ch - mapaMeTpsl pa3MepHOCTH, PaBHbIE cOoTBETCTBEHHO 1 cyt/M” u 1 cyt/M;

Ei(-u) - uHTerpanbHas mokazareiabHas QYHKIIHS;

F(u) - BCrioMmoratejbHas (GYHKIHS IS ONpeaesieHus: NpuToka (WU MOHHUKCHHUS
YPOBHS) MOJ3EMHBIX BOJ IIPU TIOCKOM MOTOKE;

H - HEMTOHM)KCHHBII HAIop MOJ3EMHBIX BOJ B BOJOHOCHOM cjioe (Hamop B 00jacTu
[UTAHUA), M;

L - pacctosiHre OoT ocu (ILIEHTpa) BOJIOIMOHU3UTEIBHON CUCTEMBbl WM BHYTPESHHETO
KOHTYpa NpOoTUBO(DUIBTPALIMOHHON 3aBECHI 10 00JIACTH MTUTAHMUS, M;

Q - TIOJIHBIM MIPUTOK IMOJ3EMHBIX BOJ K KOHTYPHOU WJIM OJHOCTOPOHHHMI NMPUTOK K
JUHEHHON BOJIONOHU3UTEIBHON CUCTEME, M3/cyT;

Qp - IPUTOK IIOJ3EMHBIX BOJ K OJHON YCTaHOBKE, M°/CYT;

R - MapaMeTp MUTaHUsSI Ty4eBOM CKBAKHHBI,

S - IOHW)KCHUE YPOBHS TOJJ3EMHBIX BOJ B PaCUCTHOM TOYKE, M;

Scs MOHIKEHUE YPOBHSI MOJ3EMHBIX BOJI B IIEHTPE BOAOMOHU3UTENHLHON CUCTEMBI, M,

Sh - IOHW)KCHUE YPOBHS TIOJ[3EMHBIX BOJ B CKBOKHHE, M,

S - TIOHIDKEHUE YPOBHS MOI3EMHBIX BOJ Ha JIMHUK (KOHTYPE) BOJOMOHHM3UTEIBHON
CUCTEMBI, M;

Wy v - BCrloMoraresabHas GyHKIHUS IS OTpeAeNieHUs] IPUTOKA MOA3EMHBIX BOJ MPU UX
NepeTeKaHny yepe3 caabonpoHUIaeMbli CIIOH;

a - 00001IeHHBIN 3HAK, 0003HAYAIOIINI MTPHU OIB30BaHUU (POpPMYIaMH, B KOTOPHIE

OH BXOJUT: NPH HANOPHOH (HUIBTPALUH &pc - MBE30IPOBOAHOCTD, M /CYT; TIpH
. 2) o
0e3HANopHOW GUIBTPAIMH 8¢ - YPOBHETIPOBOAHOCTD, M /CYT;

a - paccTosiHWE OT BOJOYIOpa M0 HH3a (PHIBTpa BOJOTOHU3UTEIHLHONW CKBAXKHHBHI,
M;

b - IOJIOBUHA IIMPUHBI THA TpaHIeH (BHIPaOOTKH), M;

bg - BEJMYWHA, XapaKTepU3ymllas TMepeTeKaHue TMOA3EMHBIX BOJ  4epe3
ciabornpoHHIaeMbIe ¢ioH, 1/cyT;

bs - pacCTOSIHUE OT YPOBHS BOJIbI B CKBOKHUHE JI0 HU3a QUIIBTPA, M;

bt - mMpuHa (PacCTOSHUE MEXKITY ABYMS MapauIeIbHBIMA TPAHUIIAMU BOJIOHOCHOTO
cJ05), M;

dint - HIDKHEE 3HAYCHHE JMaMeTpa YacTHIl, MeJIb4e KOTOPHIX B MaTepHalie KaXKJIOTO
ciost ooceinku coaepxkutcs 10 % mo macce, Mu;

dsit - HApY)KHBIH JraMeTp QUIBTPa BOJAOIMOHU3UTEIILHON CKBAKHHBI, MM;

dg,mt - CpelHEe 3HAUCHHE JMAaMETpa YacTHIl, MEJIbue KOTOPBIX B TOPHOW IMOpOje
conepxutcs 50 % mo macce, MMm;

dn - TMaMeTpP CKBaXXHHBI, MM,

dk - XapaKTepUCTUYECKOE 3HAUCHHWE JuaMeTpa 4YacTHIl, MeJIhb4Ye KOTOPHIX B



MaTepuaie OQHOro ciiosi 00chImKu coaepkutcs 60 % mo macce, Mm;

dmt - CpPeOHMU JUaMETp YacTHIl, MeJbue KOTOPHIX B MaTepHaje MPHJICTAIOIIETO0 K
TOpHOI Topoe cinost 00ckinku conaepxkutcs 50 % mo macce, Mu;
dimt, domt, O3t - CpemHHE 3HAYeHHWs JMAaMETpa YacTUI[ MaTephaia  OOCHIKH

COOTBETCTBEHHO 1, 2 11 3-T0 CII0EB [0 HAMPABICHUIO TIOTOKA, MM;

BEpPXHEE 3HAYCHHE JHaMETpa YacTHIl, MeJIbU4e KOTOPHIX B MaTepHaje OTHOTO
ciost ooceinku conepxkutcs 80 % mo macce, Mu;

f - (pyHKIIHS TOHM)KEHUS B PACUCTHOM TOYKE OT JICHCTBHUS OJIMHOYHON CKBAXKHHBI,

dsup

fh - (yHKIMS TIOHWKEHUS B COBEPIICHHOW pPAacyeTHOW CKBaXHHE OT €€
COOCTBEHHOTO JICHCTBUS;

fi - (GyHKIUS TOHW)KEGHHS B PACYCTHOW TOYKE OT JCHCTBUS I-il OJMHOYHOM
CKBa)XUHBI;

h - cpeqHsis rTyOoruHa QIIBTPAMOHHOTO MTOTOKA, M;

hq - TOJIILMHA HE HAapYIIaeMOro MpHU pa3padoTKe pa3AessIouIero CJiosi BOAOYHIOPHBIX
opoz, M;

h, - TOJILIUHA BOJJOHOCHOTO CJI0f, TTyOMHA MOTOKA HA JIMHUU UTTIO(QHUIBTPOB, M;

ho1 - TOJILLIUHA CJI05I, COJIEPKALLET0 HAIOPHBIE BOJIBI, M;

hvac - pacyeTHasl BaKyyMMETpPHUECKast BRICOTA BCAaChIBaHMs Hacoca, M (I yCTaHOBOK
JINY npunumaercs He 6oiee 6,0 m);

k - ko3 durrenT GunbTparuu, M/CyT;

Kg - KO3 GHUIHMEHT QUIBTPAIIMH Pa3ACISIOIIEro Clios, M/CyT;

Ks - k03 durreHT GUIbTpaIK rpyHTa B IPUPUIBTPOBOM 30HE, M/CYT;

Ks - k03 durHeHT GuIbTpanyK TeIa NPOTUBOPUIBTPAIOHHOMN 3aBEChI, M/CYT;

I - JJMHA JIMHEHHOM wuiu OOoJbllas CTOpPOHA KOHTYPHOM BOJOMOHH3UTEIBHOM
CUCTEMBI WJIH 3aBECHI, M;

Iy - JUIMHA HanOoJIbIIeH BETBU KOJIJIEKTOPA;

I - JUIMHA KOHTYpa KOJbLEBON WA HEMNOJHOKOJBIEBOW BOJONOHUZUTEIBHON
CUCTEMBI, M,

I - JUIMHA JeicTByIoEel YacTu GuibTpa, GHUIBTPOBOE 3BEHO UTI0PUIBTPA, M;

I - paccTOsIHUE OT I'PaHUIBl BOJOHOCHOIO CJIOS 0 CKBAYKUHBI, M;

Ien - [NIyOMHA MOTPYKEHUs B TPYHT UINIOQUIBTPA OT OCH HAcoca, M;

I - JUIMHA KOJUIEKTOpa OJHOM UIIIOQUIBTPOBON YCTAHOBKH, M;

n - YKCJIO BOJOIOHU3UTENbHBIX CKBAKWH, YUCIIO CTYNEHEW W3MEHEHHs pacxoja
CUCTEMBI,

Np - YUCJIO UTTIO(PUIBTPOBBIX YCTAHOBOK B CUCTEME;

Nin - YICJI0 UTTIO(UIBTPOB B YCTAaHOBKE;

p - MHTEHCHBHOCTh HHQUIIBTPAIIMU TIOBEPXHOCTHBIX BOJ, M/CYT;

q - YIENbHBIN MPHUTOK MOA3EMHBIX BOJ (Ha 1 M BOJONOHU3UTEIBHOTO KOHTYpA),
M2/cyT;

Oh - IPOU3BOIUTENBHOCTh CKBAYKUHBI, M3/CyT;

Ohi - IPOM3BOAUTEILHOCTD I-i CKBOYKUHBI, M3/cyT;

r - IPUBEACHHBIN paJuyC BOJAONOHU3UTEIBHON CUCTEMBI, M;

I - paanyc Jerpeccuy, M;

I - pazaryc CKBaXUHBI (JpEHBI, MOJOBUHA IIUPUHBI IPEHBI), M;

Ihe - pacyeTHBIH paJANyC COBEPIIEHHON CKBa)XHMHBI, 3KBHUBAJECHTHOW MO JEOUTY
JICWCTBUTEIILHOW HECOBEPIIEHHON CKBAXKUHE, M;

rs - IPUBENEHHBIM paguyc KOHTYPHOH MPOTHBOGMIBTPALIMOHHON 3aBeChl MO €€
BHYTPEHHEN I'paHy, M;

S - [Iar CKBaKUH (PACCTOSTHUE MKy CKBOKHHAMH HA JIMHUH BOJAOTIOHH3UTEIHLHON
CHUCTEMBI), M;

St - paccTosiHuEe MEXy UTITO(DUIBTPAMU, M;

Se - PaCCTOSIHHUC MEKAY DJICKTPOAaMU, CM,



t - BpeMs paOOThl  BOJONOHU3UTEIBLHOW CHUCTEMbI  (BOJOIIOHHM3MTEIBHBIX

YCTPOMCTB), CYT; MPOJOKATESILHOCTh HATHETAHUS PACTBOpPA B CKBAXKUHY, U;

tim - TOJIIIMHA CJIOS IECYaHO-TPABUITHOM OOCHINKH, M;

(u,v) - 00001eHHoe 0003HaUeHNE apTYMEHTOB (DYHKITHH,

Vv - CKOpOCTb (PUIIBTPALIUHU, M/CYT;

X,Y,Z - KOOPAMHATHI TOYEK;

Xcs - paccTosiHuE OT IieHTpa (WM OCH) BOJOIOHU3UTEIBHON CUCTEMBI IO PaCcUCTHOU
TOYKH, M;

Xmes - pacCTosHHE OT 3€pKaJbHOrO0 H300pKEHUSI IEHTPa BOJOMOHU3UTEILHON
CUCTEMBI JI0 PACYETHON TOUYKH, M;

Xhi - paccrosiaue OT - (I - MOPSAKOBBIN HOMEP) CKBAXKUHBI IO PACUETHOI TOYKH, M;

Xmhi - paccTosIHME OT 3epKaJIbHOT0 OTOOPaKEHUS Z-i CKBaKMHBI OTHOCUTEIBHO OJHOM
JUHEWHON 00JaCTH MUTAHUS O PACYETHOU TOUKH, M,

Xmhix - paccTOsIHUE OT 3€PKAIbHOTO OTOOPaKEHUSI U CKBAKHHBI OTHOCUTENILHO OCH X J10
pacyeTHOU TOYKH, M;

Xmhiz - PaCCTOSIHHE OT 3€PKAIbHOI0 OTOOPaXKCHHUs I-il CKBaXKMHBI OTHOCHTEIBHO OCH Z
JIO paCYETHOMN TOUYKH, M;

Xmhio - PacCTOSIHHE OT 3ePKAIBbHOTO OTOOPaKEHHSI I-i CKBaXKMHBI OTHOCUTEIBHO Havaia

KOOPAMHAT JI0 PACYETHON TOUKH, M;

Xmt - CpelIHEE pacCTOSTHUE OT PACYETHOM TOYKH /10 CKBAXKUH, M;

Xmt,m - CpelHee pacCTOSHHE OT PacCYeTHOW TOYKH N0 3€PKAIBHOTO OTOOPaKeHUS
CKB&)XHMH IPU OHOM JIMHEHHOM T'paHuIle 00JaCTH MUTAHUS, BOJOHOCHOTO CJIOS,
M;

Xmt,mx - CpeIHee pacCTOSHHE OT PacYeTHOM TOYKH JIO0 3€PKAJIbHOTO OTOOPaKCHHS
CKBa)XMH OTHOCHTCIIBHO OCH X, M,

Xmt,mz - CpelHEe pacCTOSHHUE OT PAaCYETHOH TOUYKH [0 3EPKAIBHOTO OTOOpaXKEeHHS
CKBa)XMH OTHOCHTECIIFHO OCH Z, M;

Xmtmo - CpEOHEE pAacCTOSIHHE OT pPAacyeTHOW TOYKH [0 3€pKaIbHOrO OTOOpa)KeHUs
CKBaKMH OTHOCHUTEJIbHO HavyaJla KOOPJIUHAT, M;

y - Harop (opAMHATA AEMPECCHOHHOMN MTOBEPXHOCTH) B PACUCTHON TOYKE, M;

Yes - Hamop (opauWHaTa JCMPECCHOHHOW MMOBEPXHOCTH) B IICHTPE WM Ha OCH
BOJOIIOHU3UTEILHON CUCTEMBI, M;

Yh - Harop (opAMHATA YPOBHS BOJIbI) B CKBaXKHHE, M;

Yh,p - OpAMHaTa YPOBHS BOJbI B COBEPIIEHHON CKBAKUHE;

Yhump - OpAMHATA YPOBHS BOJbI B HECOBEPIIEHHON CKBAXKHHE,

Yhr - BBICOTAa OT BOJOYIIOpa J0 CHWKEHHOIO YpPOBHS BOJbl y PacuyETHOIO
UTIOQUIbTPA, M;

Y1 - HArop (opauHaTta  JAeNpPEecCHOHHOM MOBEPXHOCTH) Ha  JUHUHU
BOJOIIOHU3UTEILHON CUCTEMBI, M;

Yp - BBICOTA PACIIOJIOKEHHS OCH HACOCa HaJl BOJOYIIOPOM, M;

() - QYHKITMS IOHWKEHUS OT IEUCTBUS BOJAOIIOHU3UTEIBHON CHCTEMBI,

(O - TIOKa3aTelb BHYTPEHHETO (UIBTPAIMOHHOTO COMPOTHBICHUS CHCTEMBI
COBEPIICHHBIX BOJIONTOHU3UTEIBHBIX CKBAKUH;

(OR - MOKa3arenb GUIBTPAIMOHHOTO COMTPOTUBIICHHS BOJOTIOHU3UTEIHHOTO KOHTYPA,

(O - (UIBTPAIIMOHHOE COMPOTUBIIEHUE OTHOTO UTIO(DHIIBTPA,;

Dcom - TMoKa3zaTellb JOMOJHUTEIHHOTO (HUIBTPAIIMOHHOTO COMPOTUBICHUS M3-32
HETIOJTHOTO BCKPBITHSI CKBaXKMHAMH BOJOHOCHOTO CJIOS;

Dimp - MOKa3aTeNb IOJIHOIO BHYTPEHHETO CONPOTHUBIICHHS CUCTEMBlI HECOBEPILIECHHBIX

BOJIOTTIOHU3UTEIIBHBIX CKBAXKHH;

0(u,v), 61(u,v) - BciomoraTenbHbIe (GYHKIUH JUTS ONPEACTICHUS OHWKEHHUS MEXKIy IBYMS
IpaHUIIAMH BOJJOHOCHOTO CJIOS;

o - KO3(pQUUIHMEHT Uil ONpEeleNCHUs PACUYETHOTO pajuyca COBEPIICHHON



CKBOKWHBI, OSKBUBAICHTHOW MO JeOUTYy EHCTBUTEIBHONH HECOBEPIICHHOMN

CKBaXKMHE
B - 3aJI0)KEHHE OTKOCA;
di - OTHOILICHUE IPOU3BOIUTEIILHOCTH I-i CKBaXXHHBI K 00IIEMY PUTOKY;
€ - kod(pduimMeHT AN ompeAeNeHUs JIOMOJHUTEIBHOTO CONPOTUBICHHS W3
HETOJIHOTO BCKPBITHS BOJIOHOCHOH CJI05 CKBaXKHHOIA;
A - KO3 PHUIMEHTHI AJIs pacueTa Jy4eBbIX BOJ03a00POB,;
C - ko3h(HUIMEHT TOTeph HAmopa BO BCACHIBAIONICH CHUCTEME HIIO(PHIBTPOBOM
YCTaHOBKH, CyTKI/IZ/MS;
Lg - FPaBUTALlMOHHAs BOJ0OOTAaYa FOPHOM MOPO/BI,
e - yrpyrasi BOA0OTa4a TOPHON MOPOIHI;
& - BENIMYMHA, 3aBHUcAIIas oT cpoka (t) ciyxObl UMIOPUIBTPOBOW YCTaHOBKH Ha
IIAaHHOM OOBEKTE, M'l;
p - YIIelbHOE 3JIEKTPUUECKOE CONPOTUBIICHUE,;
o(u,v), 1(u), e2(v), e3(u) - BcroMorarenbHble (QYHKIHMHA JUIS  pacueTa KOHTYPHOTO
JpeHaxa.
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