BCECOIO3HbII OPJIEHA TPYJOBOI'O KPACHOI'O 3HAMEHM KOMITJIEKCHBIN
HAYYHO-HUCCJIEJIOBATEJILCKUI U KOHCTPYKTOPCKO-TEXHOJIOT MUECKUIA
UHCTUTYT BOJOCHABXEHU S, KAHAJIM3ALIMU, TUIPOTEXHUYECKUX COOPYXXEHUIA
1 UHXEHEPHOW T IPOT'EOJIOT MM (BHUM BOJT'EO) TOCCTPOS CCCP

IIOCOBHUE
O MPOEKTUPOBAHUIO COOPYKEHUIM JIJ151 3ABOPA MOJ3EMHbBIX BOJI
(K CHMUII 2.04.02-84)

Ymeeporcoeno
npukazom BHUU BOJATEO
om 26 mapma 1986 2. Ne 46

PekoMeH0BaHO K U3JNaHUIO pemieHueM cekiuu  “‘MrxeHepHas ruaporeosorus”’ HayuHo-
texuuueckoro copeta BHWU BOAT'EO T'occrpost CCCP.

BBEJIEHUE

Hacrosmee moco6ue paspaborano k CHull 2.04.02-84 «Bogocnabxenue. Hapyxuble cetn u
COOPYKEHUS».

B HOCO6I/II/I MPUBCACHBI: OCHOBHBIC ITOJIOKCHUS 10 UCIIOJIB30BAHUIO IMOJA3C€MHBIX BOJA B HAPOAHOM
XO3ﬂﬁCTBe, HUX OXpaH€ OT 3arpsA3HCHUSA W UCTOLICHUSA, OIMMMCAHUC IPUMCHACMBIX B COBpeMeHHOﬁ
IMPpaKTUKE BO[[OCHaG)KeHI/IH TUIIOB BOJIO3360pOB (CKBa)KI/IH, MIaXTHBIX KOJOAUEB, TOPHU3OHTAJIbHBIX N
Jy4eBBIX BOJI03a0OPOB, KamTaXel MCTOYHUKOB), WX KOHCTPYKTUBHBIX OCOOCHHOCTEH W
THJPOTEOJIOTHUECKUX YCIOBUH IPUMEHEHHS, COCTaB MCXOAHBIX JAHHBIX [UISi MPOEKTUPOBAHUS
B0/103a00pOB; TpeOOBaHMS K HMOATOTOBIEHHOCTH SKCILTyaTAl[MOHHBIX 3allacOB IOJ3E€MHBIX BOJ IS
pa3pabOTKH NPOCKTOB M PEKOMEHIALUH 110 UCIIOIb30BAHUIO MAaTEPUAJIOB O HAJMYUHU MOA3EMHBIX BOJ
IU1sl OOOCHOBAHUS IPUHATHSA WX HA MPEIIPOSKTHBIX CTAJMAX B KAUeCTBE HCTOYHHMKA BOJOCHAOKEHUS,
METOJIbl IPOSKTUPOBAHHUS BOJI03a00PHBIX COOPY)KEHUIA, YCIOBHS BHIOOpA U TEXHUKO-DKOHOMHYECKOTO
000CHOBaHHMS THUIIa BOZ03a00OpOB; METOAUKA pacyeTa MPOU3BOAUTEIBHOCTH BO03a00POB, JaHHBIE I10
000pYyIOBaHUIO BOA03a00POB  (QUIBTPaMM, BOJOIMOIBEMHUKAMH ¥ KOHTPOJIBHO-M3MEPUTEILHON
annapaTypou, crnocoObl TIONIOJIHEHUS] 3aracoB II0/I3EMHBIX BOJ; HEOOXOAMMBIE pe3epBbl Ha
BOJI03a00pax B MOJave BOJbI; yKa3aHUS 00 ompoOOBaHHWH BOI03a00POB, HAOIIOJACHUSIX 32 PEIKUMOM
MMOA3EMHBIX BOJ Ha X  YyYacCTKax, TEXHHUYCCKUC ycCi1oBuUA u CHOCO6BI BOCCTAaHOBJICHHUA
MIPOM3BOANTEIHLHOCTH BO/103a00POB.

B ITocobum nznararoTcsi Takke OCHOBHBIE TTOJIOYKEHUS 10 OLIEHKAa KaueCTBa BOIBI U COCTaBIICHHIO
MPOEKTOB 30H CAHUTAPHOW OXpaHbl BOJJ03a00POB NOA3EMHBIX BO/I.

[Tocobue oTpakaeT COBPEMEHHbBIH HAyYHO-TEXHHYSCKUH M IPOM3BOJCTBCHHBIH YPOBHH
UCIIOJNB30BaHMs TOA3EMHBIX BOJA JUII BOJOCHA0KEHHMS, ONBIT IPOCKTHPOBAHHS, CTPOMTEIHCTBA H
IKCIUTyaTallid BOJI03a00pOB, a TarKe IIOCICIHUEC HAYYHBIE JOCTIKEHHS B OOJNACTH OLCHKH
9KCIUTYaTalIOHHBIX 3a11acOB IO3EMHBIX BOJ.

ITocobue pazpadorano BHUU BOJTI'EO (moxropa texH. Hayk B. C. Anekcees, H. IT Kypanos, A.
K. Mycdraxos, kaunuaatel Texd. Hayk K. C. Boromo6os, I'. M. Kommynap, H. H. Jlanmmn), A. E.
Opanosekast, B. T. I'pedbennnkos, 3. M. Xoxinaro), Coro3BogokaHaiI-npoekToM (nmxkeHepsl A. U.
Apues, A. ®@. bpurkun, A. C. UrnatoBuy);

[MHUNUC (xanxn. texH Hayk I'. A. PazymoB), BHUUI'C Munmonrtaxcnerctposs CCCP (xann.
TexH. HayK B. B. Bepcros)

1 OCHOBHBIE 3AKOHOJATEJIBHBIE U IIOJI3AKOHHBIE HOPMATUBHBIE AKTbI
ITO UCITOJIB30OBAHHMIO NIOJ3EMHBIX BO/I B HAPOJIHOM XO3AUCTBE

OcHOBHBIE 3aKOHOJATEIbHBIE AKThI

1.1. Ilog3emubple BOABI Kak HpUPOAHBIA 00BekT B mpenenax tepputopun CCCP nHaxomsrcs B
COOCTBEHHOCTH TOCYJapCTBa M MPEJOCTABISIFOTCS XO3SIMCTBEHHBIM, OOIIECTBEHHBIM OpraHU3alusIM U
OT/EJBHBIM IPaXkJaHaM TOJIBKO B ITOJIb30BaHHUE.

HpI/I HCIOJb30BaHUU MTOA3CMHBIX BOJ B HAPOJHOM XO03SMCTBE BO3HHUKAET KpyT' BOJAHBIX OTHOL[IeHHﬁ,
TIOJJIEKAIIUX PETYIMPOBAHMIO BOAHBIM 3aKOHOAATEILCTBOM.



TakuMm eguHBIM JUISI BCe CTpaHbl 3aKOHOAATENBHBIM aKTOM SABJIOTCA “OCHOBBI BOJHOTO
3akoHoatTenscTBa Coroza CCP u coro3HbIX pecmyOnuk”.

OTHM OCHOBHBIM 3aKOHOZATEIBLHBIM aKTOM, HMEIOLIUM IOPUANYECKYIO CHILY, PETYIUPYIOTCS 00Iue
BoaHble oTHomeHuss B CCCP mno mnoBogy NpUPOJIHBIX 3amacoB BOABIL, UX W3Y4EHHUS, YueTa,
UCTIONb30BaHUs, IIIAHUPOBAHUS, OCBOCHHUSI, OXPaHbI OT 3arPsI3HEHUS U UCTOLICHHUS, TIPEAYIPEKICHUSI U
JUKBHIALMK BPEAHOTO BO3ACHCTBUSA BOJ, YCTPOWCTBA M OSKCIUTyaTallMM BOJOXO3SICTBEHHBIX
COOpYKEHH, TIpaB 1 00sS3aHHOCTEH BOJOIIONIE30BATEICH-IPEANPUATHH, OpTaHU3aUH, YUPEKICHIH U
TpakaaH, KOHTPOJIS 32 UCTIOIB30BAaHUEM M OXPAHOU BOJI.

B orHOIIEHNM MCIOAB30BaHMUS MOA3EMHBIX BOA craThs 21 “OCHOB BOJHOIO 3aKOHOIATEILCTBA”
riacuT: “Vcnonp3oBaHne NOA3EMHBIX BOJ MUTHEBOTO KAYeCTBA AT HY)KH, HE CBI3aHHBIX C MUTHEBBIM
U OBITOBBIM BOJOCHAOXKEHHMEM, KakK IPaBWJIO, HE [OMycKaeTcs. B pailioHaX, rzie OTCYTCTBYIOT
HEOOXOANMbIE TIOBEPXHOCTHBIE BOJHBIC HCTOYHHKH M UMEIOTCS JIOCTATOYHBIE 3aachl MIO3EMHBIX BOJ
MUTHEBOTO KauecCTBa, OPTaHbl MO PETYIMPOBAHUIO HCIIOJIB30BAaHUS U OXpaHEe BOJ MOTYT Pa3pellnuTh
HCIIOJIb30BaHUE ATUX BOJ JUISl LIEJIEH, HE CBSI3aHHBIX C IIUTHEBBIM M OBITOBBIM BOJIOCHAOKEHHEM .

B cratpe 24 ykazano: “Ilog3zemHbIe BOJIbI (IIpECHBIE, MUHEpPAIIBHBIE, TEPMaJIbHbIE), HE OTHECEHHBIC
K KaTeropuy NUTHEBBIX WM JICYEOHBIX BOJ, MOTYT B YCTaHOBJIEHHOM IODSIKE HCIOJIb30BATHCS IS
TEXHHYECKOTO BOJOCHAOXKCHUS, W3BICUCHUS COJCPXKAIIMXCS B HUX XHMHUYECKHX JJICMEHTOB,
MOJY4YEHHs TEIIOBOW SHEPTUU W JPYTMX HPOM3BOJICTBEHHBIX HYXKI C COOJIOICHHMEM TpeOOBaHMI
panMoOHAIBHOTO MCIIONB30BAaHMUA M OXpaHbl BoJA”, a B crarbe 14 chopMyIupOBaHBI MOHATHS O JBYX
BU/IaX BOJIOTIOIB30BAHUS: OOIIEM - OCYIIECTBISIEMOM 0€3 MPUMEHEHHS COOPYKECHUH MM TEXHUIECKUX
YCTPOMCTB, BIMSIIONINX HAa COCTOSHUE BOJ, M CIICIIMAIIBHOM - OCYIIECTBIISIEMOM C IIPUMEHEHHEM TaKHX
COOpYXEHHUH nin ycTpoicTs. K crenuaibHOMy BOIONOIB30BAHUIO B OTAEIBHBIX CIy4asX MOXKET ObITh
OTHECEHO IM0JIb30BaHHE BOAHBIMH OOBbEKTaMHM 0e3 NPUMEHEHUs COOPYXKEHHH M TEeXHHYECKUX
YCTPOMCTB, HO OKasblBalollee BIMSHHE Ha cocTosHUEe BoA. OTOOp MOA3EMHBIX BOJ BOJ03a00Opamu
ABJISICTCS CIEIIMANIbHBIM BUIOM BOJIOTIOJIB30BaHHUS.

1.2. B nonmHOM cooTBeTcTBUU ¢ “OcHOBaMu BOAHOTO 3akoHonaTenbcTBa Coro3a CCP u coro3HbIX
pecriyOumK” B KaXIOH COIO3HOW pecryOnmke pa3paOoTaHbl W YTBEP)KAEHBI B 3aKOHOJATEIHHOM
HOPSIJIKE U ICHCTBYIOT B KAYECTBE PECITyOIMKaHCKUX 3aKOHOIATEIbHBIX aKTOB “BojiHbIe KOmEKChI”.

B omimane ot OCHOB, peryIHpyIOIUX BeCh KPYT BOJHBIX OTHOIICHUH U COAEPIKAINX H3JI0KEHHbIC
B o0IeM BHJE NPUHOWIHMAIBGHBIC YCTAaHOBKH O MPAaBOM PEXHME BOIHBIX PECYPCOB, YCIOBHSIX H
MOPSIIKE WX Y4YeTa, WCIOJIb30BaHUS M oxpaHbl npuMeHutenbHo K Corozy CCP B menom, Bommbie
KOJICKCBI, PEryJHpYIOIINE TaKKe BECh KPYr BOAHBIX OTHOIICHMH, MMEIOT CHIy 3aKOHA JIUIIb B
npezenax pecrnyONuK M COAEpXkaT JETaTbHOE M3JI0KEHHE FOPHIMYECKHX HOPM, HANpaBICHHBIX Ha
HCTIONBb30BaHUE U OXpaHy BOJHBIX PECYPCOB,

Tak, B Bogaom konexce PCOPCP, nampumep B craTbe 45, MMEIOTCS MNpsiMble yKa3zaHUS 00
00s3aTeNbHOM BEJCHUM HAOJMIOJIEHWH 3a pPEXHMMOM HMCTOYHUKOB BOJOCHAOXKEHMS TIPH HUX
JKCIUTyaTanuH, a B crarbe 100 - 00 00opynoBaHnu BoJ03a00pOB IOI3EMHBIX BOJ “yCTPOWCTBAMH JUIS
CHCTEeMaTH4YeCKOro HaOJIOJICHNS 32 yPOBHEM BOJIBI M BOJIOMEpaMH JUIs U3MEpPEHHMs JieOuTa B Iporecce
SKCIUTyaTauuu” U JIp.

IMoa3akoHHbIE HOPMATHBHBIE AKTHI, PeryJIHpYyIolIie 0TAe/IbHbIe CTOPOHBI BOTHBIX
OTHOILEHUH.

1.3. Hapsizy ¢ yka3aHHBIMH OCHOBHBIMH 3aKOHOJATENIFHBIMH aKTaMH MUMEETCS M JEHCTBYET DAl
MOJ[3aKOHHBIX HOPMATHBHBIX aKTOB, M3/IaHHBIX HAa OCHOBAHWM M BO HCIIOJIHEHHE 3aKOHA W TaKKe
PETYIHUPYIONIMX T€ WM WHBIE CTOPOHBI BOJMHBIX oTHOIIEeHUH kKak B CCCP B 1iesioM, Tak U B COIO3HBIX
pecny0OauKax.

B n. 1.4 u pamee mnpuBOAATCS HAUMEHOBaHWS IOJ3aKOHHBIX HOPMATHUBHBIX JOKYMEHTOB U
W3JI0KCHUC B HUX TOJOXCHUH, TOICKANINX YUETy MPH MPOCKTUPOBAHUH BOJ03a00POB ITOA3EMHBIX
BOJI.

1.4. TlocranoBnenne Cosera MunuctpoB CCCP or 4 centsOps 1959 r. “O0 ycunennn
TOCyIapCTBEHHOTO KOHTPOJIS 32 UCTIOIB30BaHUEM MTOI3EMHBIX BOJ M O MEPOIPHUATHIX 0 UX OXpaHe” ¢
M3MEHCHHUSAMHU U JONOIHEHUusMH oT 6 ampens 1982 r. u “Ilonmoxenne 00 oxpaHe MOA3EMHBIX BOJI Ha
teppuropun CCCP” (1984 1.).

Cornacuo IlocranoBneHunto, OypeHHe 3KCIUTyaTAlMOHHBIX CKBAKMH Ha BOJY, NepeoO0OpyIOBaHHE
pa3BeIOYHBIX CKBAXHH B JKCIUTyaTallMOHHBIE, CTPOMTEIBCTBO U IepeoOOpyIoBaHHE KalOTaKHBIX
COOPYIKEHUH ISl UCTIOJIL30BaHUS MOA3EMHBIX BOJI MTPOU3BOJISATCS TOJIBKO C Pa3pelieHus MUHUCTEPCTBA
(ympaBiicHHsI) TEOJOTHH COFO3HBIX PECITYOJHK MM MPOU3BOJCTBEHHBIX I€OJOTMYCCKUX O00BCTUHCHUI
Y TI0 COTJIACOBAaHHUIO C MECTHBIMU OpPTaHaMHU TOCYJapCTBEHHOTO CAHUTApPHOTO Ha/A30pa W OpraHaMu IO
PEryJIUpOBaHUIO UCIIOJIB30BAHUS U OXPAHE BOJ.



B TlonoxkeHnn yka3zaHO, 4TO NPOEKTUPOBaHHE BOM03a00POB MOA3EMHBIX BOJ OCYIECTBIAETCS
OpraHHU3alsIMU, UMEIOLIMMH TIPaBO Ha MpOBeIeHHE ITHX padoT. [IpoekT goimkeH OBbITh COrjacoBaH ¢
Te0JIOTHYECKUMH OpTraHU3alUsIMU, OpraHaM{ TOCYIapCTBEHHOTO CaHWTapHOTO Ha/30pa, OpraHaMH I10
PETYJIMPOBAHMIO HCIIONIB30BAaHUST M OXPaHbl IOJ3EMHBIX BOJl, a TaKXKE C 3eMJICIIOIb30BATEIIEM.
CornacoBaHue MPOEKTa MPOBOAUT THIIPOSKTUPOBIMK COBMECTHO C 3aKa3YUKOM, TIPH HEOOXOAUMOCTH
TIPUBJICKACTCS] TTPOEKTHAs] OpraHu3alys, paspadareiBatomiasi npoekr. B [lomoxkeHnn ykazaHbl Takxke
HEOOXOANMOCTh 000PYAOBaHMUS CKBAXXHH yCTPOWCTBAMU Ul HAOIIOACHHUH 32 yPOBHEM BOJIBI B IIIACTE,
JIeONTOM CKBR)XMH M O0TOOpa M3 HUX NMPOO BOJBI HAa aHAIM3; MEPHI MO OXpaHE MOA3EMHBIX BOJ OT
3arpsA3HEHUS U UCTOIIEHHS U MEPbl KOHTPOJIS 33 UX MCIOIb30BAHUEM.

1.5. Hocranosneane LUK KIICC u Cosera MunuctpoB CCCP ot 29 pmekabps 1972 r. “O06
YCHIIEHMM OXpaHbl HPHUPOIBI M YIy4IIEHWH HCIOJIb30BaHUA IPHUPOAHBIX pecypcoB”. B Hem, B
YaCTHOCTH, YKa3aHO, YTO OTBETCTBEHHOCTh 3a OpPraHM3alldi0 parMOHAIBHOTO HCIOIb30BAaHUS
MOJ3EMHBIX BOJ B HApOJHOM XO3SIMCTBE M 3a OXpaHy MX OT 3arpsi3HEHHs M HCTOIICHHS HeceT
MunucrepcTBo Menuopauuu U BoaHoro xo3siictea CCCP 1 uTo 3TO k€ MUHHCTEPCTBO OCYLIECTBISIET
TOCYZAapCTBEHHBIH KOHTPOJIb 33 PAllMOHAIBHBIM HCIIOJIB30BAaHHEM BOJ M MX OXpaHy OT 3arps3HEHHS U
HCTOILECHHUS. Y CTaHOBIICHO, YTO (DYHKLIMKM OPraHoB IO PETYJINPOBAHUIO UCIIOJIL30BAHUS M OXpaHE BOJ,
npexycMoTperHbie  “OcHoBamm  BogHOro 3akoHomatenbctBa CCCP m  COrO3HBIX pecrmyOnmk”,
BBINMOJHSIOTCST MuHHCTEpCTBOM Menuopanuu #  BogHoro xossiictBa CCCP, onHOMMEHHBIMH
MHHHCTEPCTBAMHA M JPYTHMH COIO3HO-PECIyOJMKAHCKIMH OpraHaMH MEJIHOpallid W BOJHOTO
XO3SCTBA COIO3HBIX PECIyONMK, NOJYMHCHHBIMH WM OacCeHOBBIMH (TEPPUTOPHAIHHBIMH)
YNPaBICHUSIMHA 10 PETYIMPOBAHUIO HCIIONB30BAaHMSA W OXpPaHE BOJ, a TaKXKe IPYTHMMH OpraHaMH
cucteMbl MUHHCTEPCTBA MEIHOPAIiK U BogHOTO X03stictBa CCCP.

OTHUM XK€ TIOCTaHOBJIEHHEM (YHKIMHM KOHTPOJIS 33 OXPaHOW MOA3EMHBIX BOJ OT HCTOLICHHS U
3arpsi3sHEHUsT Bo3yokeHbl Ha MunucrepctBo reojorun CCCP. Bmemen ¢ 1 wmroms 1973 1.
TOCYJapCTBEHHBIM y4eT BOJ M MX Hcronb3oBaHus mo exuHoi mia Coro3a CCP cucreme. Bo3snoxxeH
y4deT BoJ U BeAeHue ['ocynapcTBeHHOro BogHoro kaaactpa Ha I'ocyaapcrennsiil komurer CCCP no
THIPOMETEOPOJIOTHH U KOHTPOJIIO MPUPOJHON cpeabl coBMecTHO ¢ Munuctepctsom reonorun CCCP
(o pasgeny MOJ3eMHBIX BOM) U MUHUCTEPCTBOM Menuoparmu U BogHoro xossiictBa CCCP (B wactu
y4eTa HoTpeOIeHHs U pacipeiesIeHHs BOIBI).

1.6. ITocranosnenne CoBera MunuctpoB CCCP ot 10 mapra 1975r. Ne 197, yrBepmuBmiee
“Iloo’keHNE O TOCYZApPCTBEHHOM Y4YeT€ BOJ M HX HCIOJIB30BAHUH, COTJIACHO KOTOPOMY
TOCYZAapCTBEHHBI y4YeT BOJ M WX HCIOIb30BaHME OcymecTBiATCsS no eauHou it Coroza CCP
cucremMe I'ocymapctBenHsiM komureroM CCCP mo THapoMeTeoposornu W KOHTPOJIO MPHUPOIHOM
cpensl coBMecTHO ¢ MunuctepctBoM reojorun CCCP  (mo paszmeny HOA3EMHBIX BOA) U
MunucrepcTBOM Mennoparuu ¥ BogHoro xo3stiictea CCCP (B uacTu yyeTa UCIOJIB30BaHUsI BOJ).

1.7. IMocranoenenue Cosera MunuctpoB CCCP ot 2 urons 1976 r. «O nopsiake pa3paboTKu U
YTBEP)K/IEHHUSI CXEM KOMIUICKCHOTO HCIIOJIb30BAHUSI M OXPaHBI BOI», B KOTOPOM B COOTBETCTBHH C
“OcHoBamu BojiHOTO 3aKoHOonaresnbeTBa Coroza CCP 1 cor03HBIX pecryOnuK” yKazaHo, 4TO B LENsIX
OIpeieTICHUs] TPUHIUITNAIBHBIX HANPaBJICHUI BOJHOTO XO3SIHCTBA CTPaHBI U OTAEIBHBIX €€ PErHOHOB
JOJDKHBI pa3pabaThIBaThCS TEHEPAIBHBIE CXEMbl KOMIUIEKCHOTO HCIIOJIB30BAHUSI W OXPaHbl BOX M
CTpaHbl B IIEJOM, OacCEeHHOBBIE CXEMBI IJISI PEK, TEPPUTOPHAIBHBIE CXEMBbl ISl 3KOHOMHUYECKHX
palioHOB COIO3HBIX PECIYOJIMK M aBTOHOMHBIX PECITyONnK, Kpaes, 00IacTeH.

B TlocTaHOBIEHUHM BBIACNAIOTCS CXEMBI OOINECOIO3HOTO M PECIyOIMKAaHCKOTO 3HA4YEHHS W
COOTBETCTBEHHO MOPAIOK MX YTBEPKACHHS M yTBEPKIAIOIIHE OPTaHbl.

K cxemaMm 00111€C0r03HOTO 3HAUCHUS OTHOCATCSL:

TeHepaJIbHbIE CXeMbl KOMIUIEKCHOTO HCTIONIBb30BAaHUS U OXPaHBI BOJ;

OacceiiHOBBIE CXeMbl KOMIUIEKCHOT'O MCIIOJIb30BaHUS U OXPaHbl BOJHBIX 0OBEKTOB, PEryJIMPOBaHKE
Y TIOJIb30BaHUE KOTOPBHIMU OTHECeHO K kommeTeHuu Coroza CCP;

OacceliHOBBIE CXEMBbl KOMIUIEKCHOTO HCIOJIB30BaHUS M OXpaHbl BOJ B Cilydasx, Korjga OacceilH
pacIosoXeH Ha TEPPUTOPHH JIBYX MJIM OOJiee COIO3HBIX PECITyOIIHK, a TAKXKE B CITydasx, Koraa 6acceiiH
pacIiooXeH Ha TePPUTOPUHU OJHOW PecIyOJMKH, HO HaMEYaeMble B CXEME MEPONPHITUS U3MEHSIOT
YCIIOBUSI BOI0OOECTIEUEHHS M COCTOSTHHUE BOJ IPYTHX COIO3HBIX PECITYOJIHK;

TEPPUTOPHUAIBHBIE CXEMbl KOMIUICKCHOTO HWCIIOJIB30BaHUS M OXpaHbl BOJA B Cllydasx, KOrJa
HaMEYaeMble B CXEME MEpPONPHUATHS H3MEHSIOT BOJOOOECHEUCHHE M COCTOSHHME BOJ [BYX WIH
HECKOJIKMX COIO3HBIX PECITyOnK.

OcranpHble 6acceHOBBIE W TEPPUTOPHATIBHBIE CXEMbl KOMIUICKCHOTO HCIHOJIB30BAHUS U OXPAHBI
BOJI OTHOCATCS K CXEMaM peCIyOJIMKaHCKOro 3HaueHHs. CXeMbl KOMIUICKCHOTO HCIOJIb30BaHUS U
OXpaHbl BOJ 00IIecOr03HOr0 3HaueHus yTBepxkaatorcs [ocmianomM CCCP mo corjiacoBaHHIO C
I'occtpoem CCCP, a cxembl pecnyOnaukaHckoro 3HaueHuss - CoBeramMd MUHHCTPOB COO3HBIX



pecnyOiIiK WM 10 UX TOPYYSHHUIO FOCIIAHAMH COFO3HBIX PECIYOJIMK IO MPEACTaBICHUIO OPraHOB I10
PeryJIMpOBaHMIO HCIIOJIB30BAHUS U OXPaHE BOJ COIO3HBIX PECITyOIIHK.

1.8. ITocranoenenue Cosera MunuctpoB CCCP ot 10 utons 1977 r. “O nopsiake coryiacoBaHus u
BBIJIaYM Pa3pelICHUN HA CHCIHATBHOE BOJOIONB30BaHKE” (C YIETOM U3MCHEHUH U JIOTONMHEeHUH oT 11
¢depanst 1982 1) m “MHCTpykuMs o0 TOpSIKE COTJIAacOBaHWS M BbIAUYM  Pa3pelieHUil Ha
cnenBogonons3oanne” HBH 33-5.1.02-83, yrBepxnennas MunrBoaxo3zom CCCP u cornmacoBaHHas ¢
T'occtpoem CCCP.

Pa3zperenns Ha crielanbHOE BOAOMOIB30BAHIE BBIIAIOTCS:

MunHCTepCTBOM MenHopanuu 1 BogHoro xo3siictBa CCCP, ecnun cnennanbHOE BOIOIIONIB30BAaHIE
OCYIIECTBIISICTCS HA BOJHBIX OOBEKTAX, PETYIMPOBAHME IIONB30BAHUSI KOTOPBIMH OTHECEHO K
kommetennu Corosza CCP;

ynpasieHueMm ‘“KacnBomHan3op”, eciM clelHajbHOE BOJOINONB30BAaHHE OCYIIECTBISIETCS B 30HE
€ro JIeSTeIbHOCTH.

MuHHCTEPCTBAMU MEJIHOpAlMd M BOJHOTO XO3AHCTBA M JIPYTMMH COIO3HO-DPECITyOIMKaHCKHMH
OpraHaMy MEJIHOpAaIMd W BOJHOTO XO3SHCTBA COIO3HBIX PECIyOJMK M MX OpraHaMy Ha MecTax IpH
OCYIIECTBIICHUH CIICIMAIBEHOTO BOJIOIOIBE30BaHMUS HA BOJHBIX 00BEKTaX, PEryJIMPOBAHUE [TOJIH30BAHHMS
KOTOpIMH He oTHeceHo K kommereHnnu Coroza CCP, ecnm ykasaHHBIE BOJIHBIE OOBEKTHI
WCIIONIB3YIOTCSI B Ka4ECTBE HMCTOYHMKOB JUIS LIEHTPAJIM30BAaHHOTO BOJOCHA0XKEHHS, OTHECEHBI K
KaTeTOPHU CYZO0XOIHBIX WM JIECOCIUIABHBIX ITyTeH, TMOO MCHONB3YIOTCS Al TOOBIYH MOA3EMHBIX BOJ
C IPUHYUTENBHBIM MOHIKEHUEM YPOBHSI BOJIBI HITH ISt cOpOCa CTOYHBIX BOJ.

B ocTanpHBIX Ciydasx pa3pelleHHE Ha CIEIMaIbHOE BOJOIOIb30BAHHE BBIIACTCS] MCIIOIKOMaMHU
MmecTHBIX COBETOB JEMyTaTOB TPYAALIMXCA B mopsiike, ompenensieMoMm CoseraMu MHUHHCTPOB
COIO3HBIX PECITyOJIHK.

CrienpalibHOE  BOJIOTIONIb30BaHME HA BOJHBIX OOBEKTax, MNpEJOCTaBICHHBIX B 000COOJICHHOE
MOJIb30BaHKE MPEIIPUATHIM, OPraHHU3ALUSAM U YUPEKACHUSIM - IEPBUYHBIM BOJONOIB30BATENSIM,
paspemaercs MO COMNIACOBAHUIO C JTUMH MNPENPUSTHIMHU, OpPraHM3alUsMM, YydpexaeHusMu. B
Cily4asix, YCTaHOBJIEHHBIX 3akoHonaTelbcTBOM Coro3za CCP M COIO3HBIX peciryOInK, pa3pelieHus Ha
CIelaJbHOEe  BOJONOJIB30BAaHME  HA  YKa3aHHBIX  OOBEKTAaX  BBLAAIOTCS  NEPBUYHBIMH
BOJIOTIOIH30BATEISIMHU TI0 COTJIACOBAHHMIO C OPTaHAMH IO PEryJMPOBAHHMIO HCIIOIB30BAHHUSA M OXpaHEe
BOJI.

Paspemenust Ha cnenuagbHOE BOAOIOJB30BAHHE U BHOBb CTPOSIIMXCS, PEKOHCTPYHUPYEMBIX
MPEANPUATHA ¥ APYIHX OOBEKTOB MPEACTABISIET 3aKa3uMK IPOEKTOB IPHU OMNPEAEIEHHH MECT
CTPOUTEIHCTBA OOBHEKTOB.

Pazpemiennss Ha ~ cmenuanbHOE — BOJOMOJIB30BAHME — BBIJAIOTCA — TOCJIE  COTJIACOBAHMS
BOJIOTIONB30BAaTENIEM  yCIOBHUM  3TOrO  BOAONOJB30BAHUS C  OpraHaMH, OCYLIECTBISIOIINMHU
TOCYJapCTBEHHBIM CaHUTApHBIM HaA30p, BO BCeX CiIydasx (KpoMe CIy4yaeB BbIIA4M pa3pelleHuil Ha
MOJIEBOIl CIUIaB Jieca, a TaKKe Ha CIUIAB JPEBECHHBI B IYYKaX W KOIIENsAX Oe3 CyHOBOH TATH B
COOTBETCTBUM cO cTatheil 26 “OcHoB BogHoro 3akoHonarenscTBa Coro3a CCP u  corosHbIX
peciryOunK’™); ¢ opraHaMu, OCYIIECTBIISIOIIMNME OXpaHy PHIOHBIX 3allacoB - IPH BbIJaue pasperleHnit
Ha T10JIb30BaHKE PHIOOX03SHCTBEHHBIMU BOAOEMAaMH; C OPTaHAMH I'€0JIOTHH - IIPU BBIAAYE Pa3pelICHUH
Ha TI0JIb30BAaHUE TO3EMHBIMH BOJAMHM, a TaKKe€ Ha COPOC CTOUYHBIX BOJ B IOA3EMHBIE BOJIOHOCHBIC
TOPHU3OHTHI, €CIHM YKa3aHHBIA cOpOC IOIMycKaeTcsl ICHCTBYIOIIMM 3aKOHOAATEIbCTBOM; C OpPraHaMH
TOCYZAapCTBEHHOTO TOPHOTO  Hajg30pa - TPH  BbIJAYe  Pa3pelleHHd Ha  IOJIb30BAHUE
THIPOMUHEPAIBHBIMU pPECYpCaMu; C OpraHaMH TOCYJapCTBEHHON BETEPUHAPHOM CITyKObl - TIpH
BBIJJAY€ pa3pelIeHUH Ha 3a00p BOABI I HY)KA >KUBOTHOBOZCTBA, PHIOOBOJCTBA M MPEANPUSITHH MO
nepepabOTKe M XPaHEHHUIO TIPOAYKTOB U CHIPhS )KUBOTHOTO MPOUCXOKICHHSI.

1.9. Vka3 IIpesuaunyma Bepxoaoro Cosera CCCP ot 1 okts6ps 1980 r. “O06 anMUHHCTPAaTUBHON
OTBETCTBEHHOCTU 3a HApYIICHHE BOJHOTO 3aKOHOMAATENbCTBA M “MeTonuueckue peKOMEeHIallud O
MOPSIJIKE MTPHUBJICYEHUSI K a/IMUHUCTPATUBHOM OTBETCTBEHHOCTH JIML, BAHOBHBIX B HAPYIIEHUH BOAHOTO
3aKOHOJATENbCTBA B YAaCTU OXPAHbI MOA3EMHBIX BOJA OT 3arps3HEHUS U UCTOLICHUS , YTBEPXKACHHbBIE
MunucrepctBom reoiorud CCCP 8 oxts6pss 1981 r. B coorBercTBHM ¢ YKa30M IIperyCMOTPEHEI
mrpadsl Ha JODKHOCTHBIX Jrll oT 50 mo 100 py6. u Ha rpaxkaan ot 30 mo 50 pyo.

1.10. Pacnopsokenne CoBera MunnctpoB CCCP ot 25 oktabps 1983 r. 00 wmHBeHTapu3amuu
caMOM3IHUBAOMIKUXCs CKBaXKUMH M “lTlonojkeHMe O MOpsSAKe NPHEMKH BBIIOJHEHHBIX padoT Mo
JOOOOPYIOBAHUIO W JIMKBHJALMH CaMOM3IUBAIOLINXCA apTE3MAaHCKUX CKBAXKUH, YTBEP)KACHHOE
Munucrepcrom reosorun CCCP 8 oxtsabdps 1985 r. [lo ykazannomy IlonokeHuro Ha TeppUTOPHU
nerictBus coorBercTBYIONMX [II'O co3mar0TCst MOCTOSIHHO AEHCTBYIOMINE KOMUCCHH, KOTOPBIE CIEAST
3a paboTOil CaMOM3NMBAIONIMXCS CKBOXWH M TNPU HEOOXOIUMOCTH INIPHHUMAIOT MEphl 10 HX
JUKBUAALUY.



1.11. ITocranosnenune Cosera Munuctpo CCCP ot 25 deBpaist 1983 r. Ne 177 “O0 yTBepkIcHUA
KJaccu(UKaMy 3KCIUTyaTallMOHHBIX 3a11aCOB U IIPOTHO3HBIX PECYPCOB MOJ3EMHBIX BOJ”, B KOTOPOM, B
YAaCTHOCTH, yKa3aHO, YTO YTBEPXK/IECHHE SKCIUTyaTallMOHHBIX 3aracoB ITOJI3EMHBIX BOJ HE TpeOyeTcs
NP TPOEKTHPOBAaHWM HOBBIX M paclIMpeHHH (PEKOHCTPYKIHMH) JEHCTBYIOIIMX HPEANPUSITHH,
JIOOBIBAIOLIMX W UCIIOJIB3YIOMINX MOA3EMHBIC BOABI, €CIIM KalMTAIBHBIE BJIOXKEHHSI Ha CTPOUTEIBCTBO
BO/I03a00pHBIX coopyxeHnd He mpeBblmmaoT 500 Teic. py0., a MO0 0OBEKTaM IKENE3HOIOPOKHOTO

TpaHcmopTa - 1 MITH. pyo0.*.

* B 00beM KamUTAJIBHBIX BIOKEHHH BXOAUT CTPOHUTENIbHAS CTOMMOCTD BCEX COOPYKEHHH CHCTEMBI
BOJIONIPOBO/IA OT COOPYKEHUH Ha UCTOYHMKE. [0 MOTpeOuTeNns BObI, a TAKIKE CTOUMOCTb COOPYKEHHH

SHEPrOCHA0KEHUS, CBSA3H, OPOT.

1.12. TTocranosnerne ['occtposs CCCP ot 23 centsiops 1976 r. Ne 150, B cCOOTBETCTBHHU C KOTOPBIM

NPOEKThl  BO103200pOB

IIOA3C€MHBIX

BOI rnmogJiexkar COrjiaCoBaHHIO C OpraHnusaltusiMu

Coro3BoioKaHaIHUHITpoeKTa (Tadm. 1).

Tabmumna 1

HaunmMeHoBaHne TPOEKTHBIX
opraHuzanui
Co103B0I0KaHATTHUUITPOCKTA

HaunmenoBanue pecriyOiik, kpaeB 1 o0nacteit

Bakunckoe otnenenue
Co103BOIOKaHAIIIIPOCKTA
BocTouno-Cubupckoe oTneneHue
Co0103BOTOKaHATIIIPOCKTA

Azepbaiimxanckas CCP

Axyrckas ACCP, Bypsarckas ACCP, KpacHosipckuit xpaid.
[pumopckuit kpaii, XabapoBckmii Kpaif. MpkyTckas, Amypckasd,
Kamuarckast, Maraganckas, CaxamuHckas, UwnTwHCKas o0yacTu
PCOCP

JymranOMHCKOE OTAeIeHNE

Tamxukckas CCP

KazBogokaHannpoekra

Ka3zBogokananmpoekT Kazaxckas CCP, Y36ekckas CCP, Typkmenckas CCP, Kuprusckas
CCP

JlenmHrpamckumit JlatBuiickas CCP, JlutoBckas CCP, Dcronckas CCP, Kapenbckas

Bonokananmpoekt ACCP, Komu ACCP, Jleannrpaackas, [IckoBckasi, HoBroponckas,

Bomoroackas, Apxanrensckas, MypmaHckas, KamuHuHTrpamckas
obnactu PCOCP

MuHckoe otaeneHue
Co0103BOIOKaHAIIITPOCKTA

benopycckas CCP

Pocrosckuil Bonokanannpoexr

I'pysunckas CCP, Apmsnckas CCP, Jlarecranckas ACCP,
Yeyeno-Unrymickass ACCP, Kabapauno-bankapckas ACCP,
Cesepo-Ocerunckas ACCP, Kammbinkas ACCP, Kpacnonapckuit
kpail, CraBpononasckuii kpaif, PocroBckas, AcTpaxaHckas,
Capatosckast, KyiopimieBckas, Bonrorpaackas obiaactu PCOCP

Cubupckoe oTieneHue
Co0103B0IOKaHAIIITIPOECKTA

Tysunckass ACCP, Anraiickuii kpail. Tomckas, HoBocubupckas,
Kemeporckas obnactu PCOCP

Co103BOI0KaHAIIIIPOEKT

VYamyprckas ACCP, Tarapckas ACCP, Uysamckas ACCP,
Mapuiickas ACCP, Mopnosckas ACCP, Bbamkwupckas ACCP,
MockoBckast, CMoleHcKas, Kamyxckas, Kanuamackast,
SApocnasckas, VBaHoBckast, bpsuackas, OpioBckasi, YIbsSIHOBCKa,
Buagumupckas, T'oppkoBckas, Kuposckas, Ilen3enckas,
Psasanckas, Tyneckas, Tromenckas obnactu PCOCP

YKpBOAOKAHAIIPOEKT

Mongasckas CCP, Kuesckas, KupoBorpanckas, XXutommpckas,
Yepkacckasi, Bunnuukas,  XmenbHHIIKasg, TepHOMOJIbCKAs,
UYepnoswuiikasi, JIbBoBckasi, BonbiHckas, 3akapmnarckas, MBaHo-
@pankosckas, Kpsimckas, Poenckas, Opecckas, HuxkomaeBckas
obnactu Ykpaunckoi CCP.

VYpanbckuil Borokanannpoexkr

CeepmioBckast, Ilepmckas, Kyprauckas, YensOurHckas o0macti
PCOCP

XapbpkoBckuil BogokaHanmpoexkT

Benroponckas, Boponexckas, Kypckas Jluneukas, TamOGoBckas
oomactu  PCDCP, Xapwkobckas, IlomraBckas, CyMckas,
3anoposkckas, JuenponerpoBckas, Honeuxas obmactu
Yxpaunckoit CCP




1.13. Pacnopsikenne Munucrepcrsa reosiorun CCCP ot 12 nexabpst 1976 r. Ne 285-/1, cornacHo
KOTOPOMY 3adBKM Ha pa3BCAKy IOJA3CMHBLIX BOA HOJDKHBI COTJIACOBBIBATHCA C OpraHu3alsaMu
Cor03BOIOKaHATHUHUITPOEKTA 110 Tab. 1.

1.14. upektuBHoe mnucbMo ['occtposi PCOCP u MuHucrepcTtBa Meauopalud U BOJHOTO
xo3siictBa PCOCP ot 17 mas 1979 1. 1 cooTBeTCTBYIONIME yKa3aHUsI TOCCTPOEB COIO3HBIX PECITyOINK
0 TIOpSIIKE COTJIACOBAHMM CXEM M IPOEKTOB PAHOHHON IJIAHUPOBKH M CXEM TI'€HEPAIbHBIX IUIAHOB,
COTJIACHO KOTOPOMY:

CXeMbl PailOHHOW IUTAHMPOBKM aBTOHOMHBIX, PECIyOJMK, KpaeB M 00JacTei, a TakkKe MPOCKTHI
palilOHHOM IUIAHMPOBKU TIPyHN aJMHUHUCTPATUBHBIX PallOHOB COIJIACOBBIBAIOTCS € MMHBOIX030M
PCOCP;

MPOEKTHl PaliOHHON IUIAHWPOBKH OTAENBHBIX aIMUHHCTPATUBHBIX PaliOHOB COTJIACOBBIBAIOTCS C
6acceltHOBBIMU (TEPPUTOPHUATBHBIMU) YIPABICHUAMHU 110 PETYJIHUPOBAHHUIO HCIOJIB30BAHUS U OXpaHe
Boa MunBoaxo3a PCOCP u ynpasnenuem “Kacnoananzop” MunBoaxoza CCCP;

CXEMBbI TeHEepPaJIbHBIX IUIAaHOB IPOMBIIUIEHHBIX Y3JI0B, YIOPSIOYEHUSI IPOMBIIIJICHHON 3aCTpOMKH
palioHOB rOpoIOB M pa3MelIeHHs TPOMBIIIICHHBIX IPEANPUSITHI COTJIACOBBIBAIOTCS:

a) TpU CTOMMOCTH BOJONPOBOJHO-KAaHAIN3AIMOHHBIX COOpYXeHud mo 1 MiH. pyb. - ¢
6acceHOBBIMHU (TEPPUTOPHATBHBIMHI) YIIPABICHUSAMH 110 PEryJHPOBAHHUIO WCIIOIB30BAHMUS M OXpaHE
Box MunBoX03a PCOCP 1 ynpasiennem “KacmBomunamzop” MunBoaxosza CCCP;

6) mpM CTOMMOCTH BOAOIPOBOJHO-KAHAIM3AIMOHHBIX COOPY)KEHHH cCBbIme | MIH. py0. - ¢
Munsonxo3zom PCDCP.

1.15. B CHull 2.04.02-84 1eHTpanM30BaHHBIE CHCTEMBI BOJOCHAOXXEHHS 110 CTEHCHU
00€ecIIeueHHOCTH MOJJauy BOJBI MOIPA3EIISIFOTCS] HA TP KaTErOpUH:

I - momyckaeTcss CHMKCHHE MMOJAYd BOJBI HAa XO3SHCTBEHHO-IHMTHEBBIC HYX)Ibl He Oomee 30 %
pacyeTHOro pacxoja M Ha IMPOM3BOJCTBEHHBIE HYXIbI J0 INpejeia, YCTaHABIMBAEMOTrO aBapHUHHBIM
rpagukoM paboThl MPENNPUITHIL, [UIMTEIBHOCTh CHIDKEHHUS I10JIa4d HE JOJDKHA ITPEBBINIATh 3 CYT.
[epepriB moga4un BOJBI MM CHW)KEHHE TI0/Ia4M HIDKE YKa3aHHOT'O MpeJeNa JIOIyCKaeTcsi Ha BpeMs
BBIKJIIOUCHHSI TIOBPEXXICHHBIX M BKIIIOUSHHUS pE3EPBHBIX 3JIEMEHTOB, HO He Oojee yem Ha 10 MuH;

II - BennuMHa /10MTyCKaeMOro CHW)KEHHS T10JIa4M BOJBI Ta )K€, UTO MpH | KaTeropuu; AIUTENLHOCTD
CHIDKEHUS 1TOJIaul HE J0JDKHA mpeBbimats 10 cyt. IlepepbiB B mojgade BOABI WM CHM)KEHHE TOAAYH
HIDKE YKa3aHHOTO Tpejesia IOIMYyCKAeTCsl Ha BPEMsS BBIKIIOYCHUS MOBPEXICHHBIX W BKIIIOYEHUS
PE3EPBHBIX JIEMEHTOB WIIH ITPOBEJICHNS pEMOHTa, HO He OoJiee 4eM Ha 6 1.;

IIT - BesIMuKMHA HOIYCKaEMOTO CHHKEHHS TMOAA4YU BOJBI Ta JK€, 4TO MPH | KaTeropuu; MIMTEIbHOCTD
CHIDKCHUSI TTOJIaudl HE JOJDKHA MpeBbImath 15 cyT. IlepepbiB B mogade BOABI WM CHI)KEHHE TOAAYH
HIDKE yKa3aHHOTO MpeJiesia A0IyCKaeTcst Ha BpeMsi IPOBENICHNsI pEMOHTA, HO He OoJiee ueM Ha 24 .

O61)6[[I/IH€HHI)IC XO3SHMCTBEHHO-IIUTHEBBIE U IMPOU3BOACTBECHHLIC BOAOIIPOBOABLI HACCIICHHBIX
MYHKTOB CJIEZyeT OTHOCHUTH IIPU YHCIIe xuTener 6osee S0 ThIC. 4en. - k 1 kateropuu; ot 5 10 50 ThIC.
yen. - ko Il xareropum; menee 5 Toic. 4en. - k III xarteropuu. IIpn HeoOXOAMMOCTH MOBBILICHUS
00ecrieueHHOCTH  IMOJauydl  BOJABI  HAa  NPOM3BOACTBEHHBIC  HYXXABI  NPOMBIIUICHHBIX |
CEITbCKOXO3SMCTBEHHBIX TPEINPUITHI (TIPOM3BOICTB, [IEXOB, YCTAHOBOK) CIEAYET MpENyCMaTpUBaTh
JOKJIbHBIE  CHUCTEMBl  BOJOCHAO)KeHWA. I[IpOEKTBI  JIOKaNbHBIX CHUCTEM, OOECICUMBAIOLINX
TEXHOJIOTHYECKHE TPeOOBaHMUsSI OOBEKTOB, IOJDKHBI PacCMaTPUBATHCS M YTBEPXKIAThCS COBMECTHO C
MPOEKTaMH 3TUX OOBEKTOB.

1.16. “Knaccudpukarys >KCIUTyaTal[IOHHBIX 3allaCOB M MPOTHO3HBIX PECYPCOB IOA3EMHBIX BOZ
yrBepxxneHnas [locranonennem Coera MunnctpoB CCCP 25 despans 1983 r. u ycraHaBnuBaromas
enunble s Coroza CCP mpuHOMIBI MOJCYETa M TOCYAAPCTBEHHOTO Y4Y€Ta 3KCIUTyaTallMOHHBIX
3armacoB MOA3CMHBIX BOJ IO CTCNICHU HX HU3YUCHHOCTU H HapOﬂHOXOSHﬁCTBeHHOMy 3HA4YCHUILO,
YCIIOBUSI, OIIPEAECISIONINE MOIIOTOBICHHOCTh MECTOPOKICHUI MOJA3EMHBIX BOJ| [UIsl TIPOMBIILIIIEHHOTO
OCBOCHMUA, a TAKXKC OCHOBHBIC MPUHIUITBI OHEHKH IMTPOTHO3HBIX PECYPCOB NOA3EMHBIX BO.

OKCIUTyaTallMOHHBIE 3allachl IMOJ3EMHBIX BOJA IO CTENEHW H3YYEHHOCTH IOAPA3JeNITIoTCs Ha
pasBenannble - kareropun A, B, C; W npeaBapuTesIbHO OleHeHHbIe - Kareropusi C,. IIporHosHsle
pecypchl MOI3EMHBIX BOJL 10 CTETIEHH 000CHOBAaHHOCTH OTHOCSITCSI K KaTEropuu P.

[lenecoobpa3Has cTeneHb U3y9EHHOCTH MECTOPOXICHHUH, MOJATOTOBICHHBIX AJISI TPOMBIIUICHHOTO
OCBOCHUSI, OMNPEICISIETCS B 3aBUCHMOCTH OT CJIOXXHOCTH THIPOTECOJIOTHYECKHX YCIOBHH, a TaKxke
HKOHOMHUYECKHX (PaKTOPOB - 3aTpaT CPEACTB U BPEMEHH, TPeOyeMbIX Ha MPOU3BOACTBO Pa3BEIOYHBIX
THIPOTE€OJIOTHIECKUX PadoT.

C y4yeroM »3TOro, MECTOPOXKICHHS WIM YYacCTKH KPYIHBIX MECTOPOXKACHHH (OOBEKTHI
CaMOCTOSATENFHOTO MPOMBILIIEHHOTO OCBOSHHS) MOJPA3/CISIOTCS Ha CIIEAYIOIIIE TPYIIIIbL:

1 - mecropoxnaeHus: (y4acTKH) C HPOCTBIMU THAPOT€OJIOTHYECKUMH, THAPOXUMHYECKHUMH HIH
reorepMajibHbIMU YCJIOBUSIMH CO CIIOKOMHBIM 3aJIeraHuEM BOJIOHOCHBIX TOPHU30HTOB, BbIACPKAHHBIX 11O
MOIIHOCTH ¥ OJHOPOJHBIX MO (UIBTPAIlMOHHBIM CBOHCTBaM BOJOBMENIAIONIMX IIOPOJ, 4TO



OIpe/IeIIsieT BO3MOXKHOCTh 3KOHOMHYECKH 3((eKTHBHON pa3BeKH Ha MECTOPOXKIEHMSX (Y4acTKax)
9TOH IPyYIIIBI 3a11aCOB KAaTEropuu A;

2 - MecTOpOXJeHHUS (Y4acTKH) CO CIIOXKHBIMH THAPOTE€OJIOTMYECKUMH YCJIOBUSIMH BCIIEACTBHE
HEBBIIEPKAHHOCTH  MOIMHOCTH M CTPOCHUS BOJOHOCHBIX TOPW3OHTOB M HEOIHOPOIHOCTH
(UIIBPTPAIMOHHBIX CBOMCTB BOJOBMELIAIOMIMX HOPOJ, JHOO CO CIOXXHBIMH TMIAPOXMMHUYECKHMHU WIIH
TeOTEPMUYECKIMHU YCIOBHAMH. Ha MecTopokaeHHsx (ydacTkax) 3TOW TPYIIBI pa3BelKa 3aracoB
Kateropun A B OOJBIIOM KONWYECTBE HeEIenecooOpa3Ha H3-3a HEAOCTATOYHOH IPPEKTHBHOCTH M
BBICOKOI CTOMMOCTH T'€0JIOTOPAa3BEJOYHBIX PabOT. 3amackl MECTOPOXKICHNH (Y4acTKOB) 3TOW TPYIIIBI
pa3BeqyIOTCS B OCHOBHOM [0 KaTErOpUH B U YaCTUYHO IO KaTeropuu A4;

3 - MecTOpOXKIEHUS (Y4acTKN) C OUYEHb CIOXKHBIMHU THAPOT€OJIOINIECKUMH yCIOBUSIMHU BCIICACTBHE
BBICOKOH HM3MEHYMBOCTH MOIIMHOCTH M CTPOCHHS BOJOHOCHBIX T'OPH30HTOB U (DHIBTPALMOHHBIX
CBOMCTB BOJIOBMEUIAIONIUX MOPOJ HJIM OIPaHUMYEHHOTO (0YaroBOr0) PacHpOCTPAHEHHsS BOIOHOCHBIX
TOPU30HTOB, a TaKXe MECTOPOXKICHHS (YYacTKH) C BECbMa CIOXHBIMH THUIAPOXUMHUYCCKUMM HIU
Tre0TepMUYECKIMHU yCcIoBUsMU. K 3TOH e rpyrie OTHOCSATCS MECTOPOX/ICHUs (YHaCTKH) MUTHEBBIX U
TEXHUYECKUX BOJ, 3P dexTrBHas pa3paboTKa KOTOPHIX BOZMOXKHA MPU MCKYCCTBEHHOM HOANUTHIBAHUH
B0/103a00pPOB WJIM TIPUMEHEHUH CIIOKHBIX CHCTEM BOI03a00pOB (TOPWU3OHTAJBHBIX, JIYYEBBIX), UTO
TpeOyeT OCYIIECTBIICHNUS NPH Pa3BEAKE CTPOUTENHCTBA Pa3BEAOYHO-IKCINTyaTalHOHHOTO BOI03a00pa.
Ha w™ecropoxneHnsx (ydacTkax) O3TOH TpyNNbl BBIABICHHE NPH JETAIBHON pa3BEIKE 3amacoB
KaTeropuu A HelenaecooOpasHO BCIEACTBHE BEICOKOH CTOMMOCTH M HU3KOH 3()()eKTHBHOCTH Pa3BEIKH.
3amackl MECTOPOXKIEHUH (Y9acTKOB) 3TOM TPYMNIbBI pa3BEIyIOTCS B OCHOBHOM IO KaTeropuu B u
4acTUYHO 10 Kareropuu C;.

Pa3BenaHHbIE MECTOPOXKICHHS (YYACTKH MECTOPOKACHHH CaMOCTOSTENBHOTO IPOMBIIUICHHOTO
OCBOGHI/ISI) CUHUTAIOTCA TOATOTOBJICHHBIMU JIJId TPOMBINIJICHHOTO OCBOCHUSA IIPH, CO6J'I}OI[CHI/II/I
CIEAYIOMIMNX YCIOBUIA:

a) OamaHcoBble 3amachl Moja3eMHBIX BoA yTBepkAeHbl K3 CCCP unu B COOTBETCTBYIOIIMX
cilydasix ~ TeppUTOpUAIBHBIMH  KOMHCCHSIMH 10 3amacaM  nosesHslx  uckomaembix  (TK3)
NIPOM3BOJICTBEHHBIX 00benuHennit Munucrepcrsa reonorun CCCP;

0) yTBEep)KICHHBIE B YCTAHOBJICHHOM IIOPsIKE OaTaHCOBBIE 3aI1achl MOJ3EMHBIX BOJI, HCIIOJIb3yEeMbIe
IIPU TIPOCKTHPOBAHHUM HOBBIX W PEKOHCTPYKIHH JE€HCTBYIOIIMX BOJO3a00pHBIX COOPYXEHHH H
MPEATIPUATHN, TOOBIBAIOIMX M TOTPEOJSIOMNX MOA3EMHBIE BOABI, JOJDKHBI MMETh COOTHOIICHHE
pa3IMYHBIX KaTeropuii mo tadi. 2.

Tabnuma 2
Kareropuu 3anacos banaxcoBslii 3amac Boasl, %, 10 rpyInaM
MECTOPOXKICHUI
1 2 3
A+B 80 80 70
B ToMm uncne xareropun A, 40 20 -
He MeHee C; 20 20 30

VYka3aHHble B Tabj. 2 COOTHOLICHWS DPAa3JIMYHBIX KaTEropHid 3aracoB BOJBI JIOJDKHBI OBITH
JOCTHTHYTHl Ha Yy4yacTKaX B0/03a00OpOB, HaMeYaeMBIX K CTPOUTENBCTBY IUISl YJOBJIETBOPEHHS
3as1BJICHHOH ITepBOOYEPEHON TOTPEOHOCTH.

3amachl JUIs yJOBJIETBOPEHUS MEPCHEKTUBHOM IMOTPEOHOCTH B BOJE JOJDKHBI OBITH pa3Be/laHbl HE
Hwke kareropun C.

B03MO0OXXHOCTh MPOMBIINICHHOTO OCBOEHHS Pa3BEAAHHBIX MECTOPOKACHHH (YJacTKOB) BCEX TPYIII
IIPA MEHBIINX COOTHOMICHWAX OallaHCOBBIX 3aIlacOB pPA3IMYHBIX KaTErOpWil 10 CPaBHEHUIO C
ykazanHbeiMH, ycranaBnuBaercs K3 CCCP (TK3) mpum yTBepKAEHHH 3amacoB BOABI Ha OCHOBE
9KCIEPTU3bl MATEPHAIIOB TIOCYETA 3aMaCOB.

[Ipy mpoekTHpOBaHWM BOMO3a0OPHBIX COOPYKCHHH W TPENNpUATHi, TOOBIBAIOMINX |
UCIIONIB3YIOUIMX ~ IIO/I3EMHBIC  BOJBI, YYUTHIBAIOTCSI OalaHCOBBbIE 3amachl IOJ3EMHBIX  BOJ,
YTBEp)K/IEHHbIE B COOTBETCTBHM ¢ Kiaccuukanmeit (m. 1.16). B wuCKIOYMTENBHBIX Cllydasx c
paspemenuss CoBera Munuctpo CCCP npoexTrpoBaHHue TaKuX OOBEKTOB MOXKET IPOU3BOJHUTECS 10
YTBEPIK/ICHHS 3aI1aCOB BOJBI C 00S13aTEIILHBIM MOCIJIEAYIONIUM YTBEP)KICHUEM.

Pa3BenanHbIe B Mpejiesiax MECTOPOXKACHHH (Y4acTKOB) 3anachl kareropu C; cBepX COOTHOIIECHUS,
yKa3aHHOTO B Tabi. 2, B Tpolecce NPOCKTHPOBAHWS [OJDKHBI YYHUTHIBATHCS TIPH ONPEICICHUH
BO3MOJKHBIX IIEPCIIEKTUB PACIIMPEHNUS BOJ03a00pHBIX COOPYXKEHHUH (IIPH BHIOOPE CEUEHUH BOJTOBOAOB,
MOIITHOCTH HACOCHBIX CTAHIMH, ONPEAEICHIH INTyONHBI 1 KOHCTPYKIUI 3KCIUTyaTallMOHHBIX CKBAXKUH,




YCTAQHOBJICHMH 30H CAHUTAPHOW OXpaHbl M pa3paboTKe MEpONpHATHH 0 OXpaHe BO/03a0OPHBIX
Y4acTKOB OT 3aCOPEHUS U 3aTrpsI3HEHHUS).

BrlsBeHHBIE B Ipoliecce MOUCKOB 3amachl KaTeropuu C, yYUTHIBAIOTCS MPU COCTABICHHU CXEM
KOMIUIEKCHOTO HMCIOJIB30BaHUSI M OXPaHbl BOJI, BOJAOXO3SIMCTBEHHBIX OAJIaHCOB M MPH IIAHUPOBAHHUN
JaTbHEHIINX pa3Be/IOYHbIX paboT Ha MOJI3EMHBIE BOJIBI.

1.17. B “UHCTpYKIMHU 1O MPUMEHEHHUIO KJIACCH(PHUKAINN IKCIDTYaTallMOHHBIX 3aIIacOB ITOA3EMHBIX
BOJI K MECTOPOXICHUSIM MUTHEBEIX U TexHUUecKuX Box’, yrBepxkaeHHoi ['K3 CCCP 19 suaps 1984
T., ITaHBI OCHOBHBIE TIOHSTHS O 3aIlacax 1 pecypcax MOJ3EMHBIX BOJ MO MX TeHETHYECKUM MPU3HAKaAM, a
MMEHHO:

ecTeCTBeHHbIe 3amachbl - 00bEM TI'PABUTALMOHHOM BOABI, 3aKIIOUCHHBIA B MOpPaxX, TPEIIMHAX,
KapCTOBBIX M JAPYT'MX IyCTOTax TOPHBIX TIOpOJ, a TaKXe YNpyrue 3amnacbl-o0beM BOIbI,
BBICBOOOXK/IAFOIICHCSl U3 HAIlOPHOTO BOJOHOCHOI'O TOPH30HTA IMpPU MOHW)KEHHHM B HEM IIJIACTOBOTO
JIaBJICHUS,;

eCTeCTBEHHbIE pPecypebl - BEIMYMHA IUTaHHUA BOJOHOCHOTO TOPU30HTa B HEHAPYIIEHHBIX
SKCIUTyaTalUel MOI3eMHBIX BOJ IMIPOTr€0IOTHUECKUX YCIOBHUSX.

OKCIUTyaTallMOHHBIE 3arachl IOJ3EMHBIX BOJl O00OECIIEUMBAIOTCS ECTECTBEHHBIMM 3alracam,
€CTECTBEHHBIMU PECYPCaMH, IIPUBIEKAEMBIMHU B ITPOIIECCE IKCIUTYaTAH TOBEPXHOCTHBIMH BOAAMH, a
TaKke HMCKYCCTBCHHBIMH  3armacaMM ¥ pecypcaMu, (opMHpYIOIIMMHCS B PE3yJbTaTe
THIPOTEXHMYECKOTO CTPOUTEIHCTBA, OPOIICHHS 3€METb, HICKYCCTBEHHOTO TIOAMTUTHIBAHMS BOJI03200pOB
UT.IL

B HWacTpykimn npuBeaeHa (HOpMYIHPOBKA MOHATHS ‘“MECTOPOXKACHHE MOI3EMHBIX BOJ; TIOZ
MECTOPOXKJEHHEM IMOA3EMHBIX BOJ IIO/IPa3yMEBACTCs IPOCTPAHCTBEHHO OTrpPaHWYEHHAs 4YacTb
BOJIOHOCHOM CHCTEMBI, B TpeJesiax KOTOPOil MOoJ BIMSHHEM €CTECTBEHHBIX WIM HCKYCCTBEHHBIX
(hakTOpOB CO34AIOTCS OJArONPHSTHBIE 0 CPAaBHEHUIO C OKPYXKAIOUIMMH IUIOMIAASMHU YCIOBHS JUIS
0T0Opa MOA3EMHBIX BOJ B KOJWYECTBE, JOCTATOYHOM MJIS 1I€JI€BOTO HCIIOJIB30BAHUS MX B HApPOIAHOM
XO03s1HcTBE.

[To reonoro-rupoOreoIOrnYecKUM YCIIOBHSIM, ONPEACISIONINM 3aKOHOMEPHOCTH (OPMHUPOBAHHMS
3aMacoB IMOA3EMHBIX BOJ, BBIJCNSIOTCS CIEAYIOIIME OCHOBHBIE THIIBI I'€OJOTMYECKHX CTPYKTYyp U
00pa3oBaHMH M COOTBETCTBEHHO THIIBI MECTOPOXKICHHI ITOJ3E€MHBIX BOJA: MECTOPOXKACHHUS B
COBPEMCHHBIX M MOTPeOCHHBIX PEYHBIX JOJIMHAX; B apTE3MaHCKUX OacceifHaX, B KOHycax BBIHOCA
MPEATOPHBIX MIJIEH(OB U MEXXTOPHBIX BIIaIMH;

B MAacCHBAax TPELIMHOBATHIX M TPEIIMHHO-KAPCTOBBIX MTOPOJ U B 30HaX TEKTOHHUECKUX HapPYIICHUI;
B IIECYAaHBIX MAacCHBaxX IIyCTbIHb W IIOJNYNYyCTBIHb, B HAJMOPEHHBIX M MEXMOPEHHBIX BOJHO-
JIETHUKOBBIX OTJIOKEHHUSX, B TAIMKOBBIX 30HAaX 00JIACTH Pa3BUTHUSI BEYHOMEP3JIBIX TIOPO/I.

B HMHcTpykuMM IpPUBENEHBI TAaKKE IPYNIBl MECTOPOXKICHUN IIOJ3EMHBIX BOJ IO CJIOKHOCTU
THJIPOTE€OJIOTHYECKUX YCIOBUH.

K 1-ii rpymme OTHOCATCS MECTOPOXIEHHUS C TPOCTBIMU  TMIPOTEOJOTHUECKUMH U
TUJIPOXUMUYECKUMU YCIOBHSIMH, CO CIIOKOMHBIM 3aJ€TaHUEM BOJOHOCHBIX TOPU30HTOB, BBIIEPAKAHHBIX
10 MOIIHOCTH, CTPOSHHIO M (HUIBTPALMOHHBIM CBOMCTBOM BOJIOBMEIIAIONINX MOPOJ: MECTOPOKACHHS
apTe3MaHCKUX OacceiiHOB, KOHYCOB BBIHOCA IPEITOPHBIX IUIECH(OB M MEKXTOPHBIX BIAIMH, YaCTUIHO
HaJIMOPEHHBIX U MEKMOPEHHBIX BOJHO-JICAHUKOBBIX OTIOKCHHH, a TAK)KE PACIIOJIOKEHHBIC B PEUHBIX
JONMHAX TIPH YCJIOBMM OOECHEYCHHOTO BOCIIOMHEHUS OKCIUIyaTal[MOHHBIX 3allacoB 3a CYeT
MOBEPXHOCTHBIX BOJI.

Ko 2-ii rpymme OTHOCSTCS MECTOPOXICHHSA: CO CIIOKHBIMU THIPOTEOJOTHYECKHMHU YCIOBUSIMU
BCJIC/ICTBHE€  HEBBIIEPKAHHOCTH  MOIIMHOCTH, CTPOEHHMS WIM  (HIBTPALMOHHBIX  CBOMCTB
BOJIOBMELIAIOIINX HOPOJ IMPU NPOCTHIX T'MAPOXHMHYECKUX YCIOBUAX (B apTe3naHCKHX OaccelHax,
CBSI3aHHBIX C BOJOHOCHBIMH I'OPU30HTaMM TPELIMHOBATHIX MOPOJ, B HAAMOPEHHBIX M MEXMOPEHHBIX
BOJIHO-JICTHUKOBBIX OTJIO)KEHHSIX HEBBIZEPKAaHHOW MOIIHOCTH U HEOJAHOPOAHBIX 110 (QHUIBTPAIOHHBIM
CBOMCTBAM BOJOBMEINAIOMIMX MOPOA U Jp.); CO CIOXKHBIMH THJIPOXMUMUYECKHMHU YCIOBHUIMH,
XapaKTEepHbIMU ISl MHOTHUX MECTOPOXKAEHUI B MECUaHBIX MAacCHBAX IyCTbIHb, MOJIYIYyCTbIHb U B
apTe3uaHCKHUX OacceifHax.

K aT0if e rpymnme OTHOCATCS MECTOPOXICHHMS, SKCIUTyaTallMOHHBIC 3arachl MOA3EMHBIX BOJ B
KOTOPBIX HEPHOIUYECKH BOCIIOJHSIOTCS 332 CUET MOBEPXHOCTHBIX: B MOJAPYCIOBBIX TAJIMKaX 00JacTH
pa3BUTHUsI BEYHOMEP3TIBIX OO/, B PEUHBIX JOJMHAX, B OTPAaHMYECHHBIX IO MJIOIMAAN CTPYKTypax WM
MacCHBax TPEIIMHHBIX WM TPEIMHHO-KAPCTOBBIX OPOI.

K 3-it rpynme OoTHOCSTCS MECTOPOKACHUS: C OYECHb CIIOKHBIMU YCIOBHSMH BCIEICTBHUE BBICOKOM
M3MEHYMBOCTH MOIIHOCTH W CTPOEHHSI BOJOHOCHBIX TOPH30HTOB W (DUIIBTPAIlMOHHBIX CBOMCTB
BOJIOBMEIIAIONIMX TIOPOJI: MECTOPOXKICHUS B KpaeBbIX YacTAX apTE3MaHCKUX OacceiiHOB
T1aTGOPMEHHOTO THIA C -HESBHO BBIPAXXCHHBIMH MCTOYHUKAMHU (POPMUPOBAHUS DKCILTyaTallMOHHBIX
3aMacoB MOJ3EMHBIX BOJ; C OFPaHUYEHHBIM PACIpPOCTPAHEHHEM BOJOHOCHBIX TOPH30HTOB



(MecTOpOXKAEHUSI  TPEIIMHHO-KAapCTOBBIX M TPEIIMHHO-)KUIBHBIX BOJl, HE CBfA3aHHBIE C
MIOBEPXHOCTHBIMU BOJIaMHU, CKBO3HBIX TAJIUKOB B OOJIACTSIX Pa3sBUTHS MHOTIOJIETHEMEP3IBIX HOPON); C
OU€Hb CI0XKHBIMH THIPOXUMHUUECKUMH yCIOBHAMU.

K aT0#1 e rpymnme OTHOCSTCS MECTOPOKAEHHS MHUTHEBBIX M TEXHHUECKHX BOJ, 3((eKTHBHAS
pa3paboTka KOTOPBIX BO3MOXKHAa TOJBKO NPH HMCKYCCTBEHHOM IIOJNHUTHIBAHMU BOJ03a00pOB WK
MPUMEHEHNHU CIOXKHBIX CHCTEM BOJ03a00pOB (TOPU30HTANIBHBIX, JTYYEBBIX), KOTJa NPH HUX Pa3BeaKe
HEOOXOANMO CTPOHUTEIILCTBO PA3BEJOYHO-3KCIICPUMEHTAIBHOIO BOA03a00pa.

1.18. B “UHcTpykmmm o0 copepkaHUW, OQOPMICHHM U TIOPSIKE TMPEICTAaBICHUA B
Tl'ocymapcTBeHHYI0 KOMHCCHIO TI0 3amacaM MOJIe3HbIX HckomaeMmbix mpu Cosere MunnctpoB CCCP u
TEpPUTOpUANIbHBIE KOMHCCHH IO 3aracaM MOJE3HBIX HcKomaeMbix Munucrepcrsa reosorun CCCP
MaTepUalioB 10 MOACYETY SKCIUTyaTallMOHHBIX 3allacOB MHUTHEBBIX W TEXHUUYECKUX ITOA3EMHBIX BOX”,
yrBepxkaeHnoi ['K3 CCCP 30 centsi6ps 1983 r., ycTaHOBJIEHO, B YaCTHOCTH, pa3rpaHHyYeHue (QyHKLUMA
I'K3 CCCP u TK3 no yTBep>KACHHUIO KCILTyaTallMOHHBIX 3aI1aCOB MOA3EMHBIX BO/I.

TK3 yTBepkaawoTcs SKCIUIyaTallHOHHBIE 3alachl MECTOPOXAEHHM NHUTBEBBIX U TEXHUYECKUX
MOJ3EMHBIX BOJ, IpEeIHA3HAYEHHBIX IS KCIOJb30BaHUS HEOONBUIIMMH OOBEKTaMH MECTHOTO
3HA4YEHMs, a WMCEHHO: /ISl LEHTPaIN30BAHHOTO IUTHEBOTO BOJOCHAOXKEHWS PAlOHHBIX LEHTPOB,
TOPOOB M HACEJECHHBIX ITyHKTOB PAHOHHOTO IMOJYMHEHUS, MOCENKOB T'OPOJCKOTO THIIA, COBXO30B,
KOJIX030B; U1 TIMNTBEBOTO M TEXHUYECKOTO BOMOCHA0XKEHHS HEOONBIIMX MPOMBIIIICHHBIX
TIPEIPUSATHIA C TOTIOHATENFHON MITH 00IIeH MOTpeOHOCTEIO B Bojie A0 15 ThIC. M3/CYT; JUTSL OPOLLIEHUS
3eMeTb M OOBOJHEHHWS MACTOMII C TOTPEeOHOCTEI0O B BOAE (B IepecueTe Ha KPYIJIOTOJUYHBIN
B0100T6Op) 10 25 Thic. M°/cyT. B oTaempHBIX ciydasx, mo mopydenmio I'K3 CCCP, TK3 moryt
paccMmaTpuBaTh MaTepHalbl IOJICUETA 3aI1aCOB MUTHEBBIX U TEXHUIECKUX BOJ U 1O APYTHM OOBEKTaM.

B osroit xe WHcTpykuuu ykazaHbl M NPEANOCHUIKA KayeCTBEHHOI'O, KOJIMYECTBEHHOTO H
BPEMEHHOTO MOPAIKA, IPU HaIMYMM KOTOPBIX IKCIUTyaTaI[MIOHHBIC 3aIlachl MOJ3EMHBIX BOJI MOTYT U
JIOJDKHBI OBITH IEPEYTBEPIKACHBI, @ IMEHHO: “IKCIUTyaTallMOHHBIEC 3a1achl MECTOPOXKICHUH (Y4acTKOB)
MUTHEBBIX M TEXHUYECKUX BOJI rouiexxaT nepeyrsepkaenuo B 'K3 CCCP (TK3) B ciryuasx:

nepecMoTpa TpeOOBaHMI CTaHAAPTOB WM TEXHHYECKHX YCJIOBHH K KauyeCTBY MOJI3EMHBIX BOJ,
HapyLIEHNs BOJAOX03HCTBEHHBIX, IPUPOIHBIX MU CAHUTAPHBIX YCIOBUM, IPUMEHUTEIBHO K KOTOPBIM
ObUTM yTBEPXK/ICHBI 3alachl, €CIM 3TO CYIIECTBEHHO OTPAXXAeTCsl Ha IIEJIEBOM HCIIOJIb30BAHUN
MOI3EMHBIX BOJ] B HAPOJHOM XO035IHCTBE, SJKOHOMHUYHOCTH WM MacITabax WX SKCIUTyaTaIiH;

YBEIMUYCHUS WM yMEHbIIECHUS] OalaHCOBBIX 3amacoB Kateropuii 4+B+C; 1o CpaBHEHHUIO C paHee
yTBepKAeHHBIMU Ooiiee ueM Ha 20% B pe3ynbTaTe NONOJHUTEIBHBIX I'€0JI0rOpa3BelOUHbIX PAdOT WK
HaOMIOACHUI 3a PEXMMOM IOJ3EMHBIX BOJI, MPOBEJCHHBIX Ha Pa3padaThIBACMOM MECTOPOXKICHUH
(yuactke);

npeBbllIeHHs (PaKTUUECKOro CPOKa IKCIUTyaTalluK ITO/I3EMHBIX BOJI MECTOPOXKIEHHUs (Y4acTKa) Hall
NPUHATBIM TPU YTBEPXKICHUHM 3allacoB PACUYETHBIM CPOKOM BOJIONOTPEOJICHUS, €CIIM TPU ITOM
BO3HHMKAET HEOOXOIMMOCTh PEKOHCTPYKIMH BOJIO3a0OPHBIX COOPY)KEHHH B CBSI3H C H3MEHEHHEM
YCIOBHH AKCILTyaTaluu”.

1.19. B “Ilonoxkenuu o mopsake NMPOEKTUPOBAHMSA U AKCILTyaTallud 30H CAaHUTAPHOM OXpaHbI
WUCTOYHHKOB  BOJOCHAOXKEHHMS W BOJONPOBOAOB  XO3SHCTBEHHO-TIMTHEBOTO  HA3HAYCHHS
yTBepkIeHHOM 18 nexabps 1982 r. [maBHBIM rocynapctBeHHBIM BpauoM Coro3a CCP, maHbI OCHOBHBIC
[IpuHIMIBL BBIAETIECHUS 30H CAHWTAapHOH OXpaHBl BOJ03a00pOB MOJ3EMHBIX BOJX M OIPEICIICHBI
OCHOBHBIE  CaHWTAPHO-3ALIMTHBIE  MEPONPHUATHS B  HMX  Ipeaenax. PekoMeHIanmuu MO
THIPOTEOJIOTHYECKUM pacyeTaM Uil ONpENesIeHHs TPaHUIl 30H CAaHWUTApHOW OXpaHbl BOJ03a00pOB
MOJI3¢MHBIX BOJI IPUBEACHHI B T1aBe 13.

1.20. B IIpukaze Munucrepcrsa reosorun CCCP ot 01.03.78 00 yrBepxkaenun “Tlompaznenenus
TeO0JIOrOPa3BeIOYHOr0 Mpollecca Ha cTaauu (MoA3eMHbIe BOJbI)” U B “MeTOAMYECKUX yKa3zaHUSIX O
MPOBEJICHUH TE0JIOropa3BeloYHbIX paboT Mo CcTaausM (TO0A3eMHbIE BOJbI)” TPHUBOASATCS CTaAUU U
IIOJICTA/INH T€0JIOTOPA3BEA0YHBIX PaOOT Ha BOJLY OT Ha4aJIbHOM /10 KOHEYHOH, 8 HIMEHHO:

I - rupporeonornveckas chemka Macmradba 1:200000; II - nmoucku; II-1 - obmme mouckw; 11-2 -
neranbhble noucky; III - mpensapurenvHas pasBeaka; IV - geranbHas pas3Beaka; IV-1 - neranpHas
pa3BeIka HOBOrO MecTopoxaeHus; [V-2 - netanbHast pa3BeKa dKCIUTyaTHPYEMOTO MECTOPOXKACHHS; V
- 9KCIUTyaTalMOHHAs pa3BeIKa.

Jlnist Kak#o# cTaguy OIpeseNieHbl: Ha3HaueHue paboT, OCHOBHOE CoJepkKaHHe padoT, pe3yIbTaThl
pabor. B wactHOCTH, Ha cTaguM ‘“OKCIUTyaTalliOHHAs pa3BelKa’ Ha3HadeHHWE pabOT COCTOHWT B
BBIICHEHHH COOTBETCTBUSI PEXMMa OKCIUIyaTallid IPOTHO3HBIM pacdeTaM, BBIOJIHEHHBIM IO
MaTepHajaM pa3BeIOYHBIX PabOT; MEepeoleHKa 3alacoB MOJ3EMHBIX BOJ IO JAHHBIM 3KCILTyaTallly;
000CHOBaHHE PAlMOHAIBHOTO pEXHMMa JKCIUTyaTallud; TeKyllee IJIaHUpOBaHHe pa3paboTku (Iuis
MPOMBIIIJICHHBIX BOJ);



MOJIyYeHHEe MaTEepHaiOB JUIS OLEHKH 3KCIUTyaTallMOHHBIX 3allacOB Ha APYTMX MECTOPOXKICHUSAX U
ydacTKax, HaXOJSIIUXCS B aHAJOTMYHBIX YCIOBHUSX.

OcHOBHOE cojiepkaHne pabOT Ha 3TOH CTajuu: HaOMIONEHWS 3a JEOMTOM OHKCILUTyaTallMOHHBIX
CKBR)XMH, YPOBHEM BOJABI B HAaOJIIOAATENbHBIX M OKCIUIyaTallMOHHBIX CKBa)KHUHAX, H3MEHEHHEM
Ka4yecTBa BOJIbI M TEXHUUECKUM COCTOSIHUEM CKBa)XKHH; OypeHHUe TOMOTHNTEIbHBIX HAOIIONAaTENbHBIX U
Pa3BEeIOYHBIX CKBKHUH (MpH HEOOXOJMMOCTH); ONPOOOBAaHWE OTIEIBHBIX OKCILTyaTAI[MOHHBIX
CKBA)KHH.

Pe3ynpraTel paboT - YTOYHEHHE SKCIUTyaTallMOHHBIX 3aMacoB M TEXHHUKO-3KOHOMHYECKHX
MoKa3zaTele OKCIUTyaTalMd MOA3eMHBIX BOJ; pa3paboTka peKOMEeHJanmuid 10 HEeoOXOTMMOit
PEKOHCTPYKIIMU BOJ03a00pa U PALMOHAIM3ALUH €r0 peXUMa; 000CHOBAHHE BO3MOYKHOTO PACIINPEHHS
BO/103a00pa; Ipr HEOOXOIUMOCTH - MepeoreHka 3amnacos, yreepkaeHHsX B ' K3 CCCP (TK3). B stom
cilydae Ui MIPOMBIIUICHHBIX U TEPMaJbHBIX BOJ COCTABISIOTCS M YTBEP)KAAIOTCS HOBBIE KOHIUIHH.
PaboTbl Ha cTaguM ‘“OKCIUTyaTallMOHHAs pa3Be/iKka’ BBINOJHAIOTCS CWJIAMH THIPOTE0JIOTHYECKOit
CITy>KOBbI OpraHU3aluy, SKCILTyaTHPYIoLel Bo103a00p, Jmbo opranusauusmu cucremsl Munreo CCCP
IO JIOTOBOPY C BOJIOIIOTPEOUTEIIEM.

2.0BLIUE BOIPOCHI TPOEKTHPOBAHMS BOJOCHABKEHHSA 13 MOI3EMHBIX
BO/I

2.1. K uncny oOwmmx BONPOCOB MNPOEKTHPOBAHHMS HCIOIB30BAHMA MOA3EMHBIX BOJX AT
BOJIOCHA0>KEHHSI OTHOCSITCSI:

YCIIOBHSA BBIOOpA [UIS IPOSKTHPOBAHMS ITOJ3EMHBIX BOJ KAK HCTOUYHHKA BOJIOCHAOKEHHS;

THIIBI, COCTaB BOJI03a00PHBIX COOPYKEHHUH, 00J1aCTh IPUMEHEHUsI U X 00I1asi KOMIIOHOBK;

CTaJ11 TIPOSKTHPOBAHHUS;

WCXOJHBIC JaHHbIC JJIsl TPOCKTUPOBAHMUS;

CTETIeHb TIOATOTOBJIEHHOCTH SKCIUIyaTal[MOHHBIX 3allacoB MOJ3EMHBIX BOJ, HeoOXomumas Juis
JTAaHHOH CTaJIni NPOEKTUPOBAHMUS;

pe3epBbl BO03a00PHBIX COOPYKEeHHIT B 3a00pe U B 1ojjaue BOJIbI HOTPEOUTEIO.

YcaoBus BbIOOpa ISl IPOEKTHPOBAHUS MO/I3eMHBIX BO/I B KaUecTBE HCTOYHHKA
BO/JOCHA0XKeHUS

2.2. BeiOop HCTOYHHMKA IEHTPAIN30BAHHOTO XO3SHCTBEHHO-IUTHEBOTO BOIOCHAOKEHHS IOJDKEH
npousBoauThcs B cootBerctBuM ¢ ['OCT 2761-84. Bribop HCTOYHMKA NPOU3BOACTBEHHOTO
BO)IOCH3.6)KCHI/IH, a TAaKXXC OpOIICHUA CJICAYCT MPOBOAUTH B COOTBCTCTBUU C OcHoBamMu BOJIHOTO
3akoHonaTenscTBa Coro3a CCP u COIO3HBIX pecnyOiaMK M ¢ yd4eToM TpeOOBaHUHM, MpPeabsBISEMbIX
MNOTPEOUTEISIMA K KayeCTBY BOJABI M YCIOBUSIM JKCIUIyaTaluu (MOCTOSHHBIA WM TEPHOAWYECKHN
BOJIOOTOOD, IOITyCTHMBbIE TIOHW)KEHHSI HAITOPOB U T. 11.).

2.3. IloszeMHbIe BOJIBI KaK HCTOYHUK BOJOCHA0KEHHS MOTYT OBITH IPUHATHI U IPOSKTHPOBAHHUS:

a) X0351liCTBEHHO-NTUTheBOI'0 BOJOCHA0KEHMSI:

€CITH 3arachl MMOI3EMHBIX BOJ YIOBJICTBOPSIOT MOTPEOHOCTH B BOJIE, @ IPH HEAOCTATOUHBIX 3armacax
- €CJIM BO3MOXKHO MX YBEIIMUCHHE JI0 PACUETHONW MOTPEOHOCTH ITyTEM HCKYCCTBEHHOTO MOMIOTHEHHUS;

ecny kauecTBo Boabl yaosierBopsier [OCT 2874-82;

€CIIM Ka4eCTBO BOJBI MPH €T0 OTKJIOHEHWH OT YKa3aHHBIX I'OCYAapCTBEHHBIX CTAaHIApTOB MOJKET
OBITH TOBeNIeHO A0 TpebyeMoil KOHAUINHU criocobaMu 00paboTky, nmpexycmorperabivu CHull 2.04.02-
84;

€CIIM BOJIa C OTKJIOHEHHEM OT TOCY/IapCTBEHHBIX CTAHAAPTOB IO OT/EIBHBIM HHIPEUEHTaM CBOETO
XMMHUYECKOTO COCTaBa MO pa3pelIeHHI0 OpraHOB 31pPaBOOXPAHEHHS MOXKET OBbITh I0JaHa
BOJIOTIOTPEOUTEIISIM;

€CITM MMeEeTCs] BO3MOXKHOCTh CO3/[aTh 30HY CAaHMTapHOM OXpaHbl BOI03a00pa B COOTBETCTBUH C
[Momoxxenunem (cm. 1. 1.19);

€CIIM HCIOJb30BaHHWE MOA3EMHBIX BOJ JUISI BOJOCHAOKEHHS B KaXJIOM KOHKDETHOM Cilydae
Hanbosee 3KOHOMHYHO TI0 CPaBHEHHIO C HCIIOJIB30BAaHHEM JAPYTHX MCTOYHHUKOB (PEK, KaHAJIOB, 03€p,
BOJIOXPAHMIIMII), B TOM YHCJIE ¥ IO CPAaBHEHHUIO C BOSMOXHOM MoJjauel BOJBI OT yKe CyNIECTBYIOIIEH B
paiioHe CHCTEMBI BOJOCHA0XKCHHUS,;

€CII HE3aBHCHUMO OT TEXHHUKO-3KOHOMHMYECKHX COOOpaXKeHHH HCIIOIb30BAaHUE IOA3EMHBIX BOJ
33JJaHO CIELUATBHBIMHU YCIOBUSIMU BOJAOCHA0XKCHUS;

0) NPOM3BOICTBEHHOI0 BOAOCHADKEHHSI MU OPOLIEHHUS CeJIbCKOXO03HCTBEHHBIX YO ii:

€CITM UCIIOJIb30BaHKE TIO/I3eMHBIX BOJ ISl 9THX LeJied pa3pelieHo B COOTBETCTBUU €O cTaThe 21
“OcHoB BojmHOro 3akoHozarenscTBa Cowo3a CCP M COI03HBIX pecnyONMK” M COrJIacoBaHO C



rOCyJapCTBEHHBIMU OpraHaMHU B COOTBETCTBHHM ¢ noctaHoBieHueM Cosera Munuctpo CCCP ot 10
uronsg 1977 r.;

€CIIM KauyecTBO BOJBI COOTBETCTBYET TpPEOOBAHUSIM TEXHOJOIMH MJAaHHOTO IPOW3BOJCTBA M
obecrieunBaeT HaAJIeXKalue CAaHUTapHO-TUTHEHNYECKHUE YCIIOBHS PaOOTHI.

Tunel, cocTap B0J03a00PHBIX COOPY:KEeHMIl, 00J1aCTh NPUMEHEHHs M UX 001asi KOMIIOHOBKA

2.4. JIns or6opa MOoA3EeMHBIX BOJ M3 BOJOHOCHOTO IIJIACTa IPUMEHSIOTCS:

CKB)KMHBI, MIAXTHBIC KOJOILBI, TOPU30HTAIBHBIC JMHEHHBIC OTKPBITHIC HIIM 3aKPBIThIC JPEHBI,
rayepeu, MTOIbHU (TOPH30HTAIBHBIE BOJ03a00PHI);

TOPHU30HTAIFHBIE CKBAKUHBI-ITyYH (JTy9eBbIE BOJ03a00PEI);

KOMOMHHUPOBAHHBIE BOJI03a00pH! (TOPHU30HTAIbHBIE IPECHBI, TAJICPEH, IITOJIbHH, IAXTHBIE KOJIOALBI
C BEPTHKAJbHBIMU CKBOKHHAMH, MPOXOJMMBIMHU CO JHA 3TUX COOPYXXCHHUI B pacueTre Ha CaMOW3JIMB
BOJIbI U3 HAIIOPHOTO BOJOHOCHOI'O TOPU30HTA);

KaITaXk UCTOYHUKOB (POJTHUKOB).

2.5. B 3aBHCHMOCTH OT TUIIa BOJIO3aXBATHBIX YCTPOHCTB ONpPEAEIIeTCS OOIIUI COCTaB COOPYKEHUH
B0J103200pa M cXeMa MX pa3MeIIeHHs Ha MECTHOCTH.

B obmem ciiygae BHEIUIONIAIOYHAS CHCTEMa BOJOCHAOKEHMS W3 IMOJ3EMHBIX BOJl COCTOUT U3
CIIEIYIOMINX coopyx)eHni (puc. 1):

Puc. 1. CocTaB 1 cXemMa pacnoJioKeHus COOPY KeHU BHENJIOIA0YHOMH CHCTEMBbI
BOJOCHA0KEHHS U3 MOA3EMHBIX BOJ
1 - BogonpuemHbIe (KanTaKHBIE) COOPY)KEHUs; 2 - HACOCHBIE CTaHIMH | morpema;
3 - TpyOOITPOBOIBI OT HACOCHBIX CTaHIMH | mogpemMa k cCOOPHOMY BOJOBOY; 4 - COOpHBIN BOJIOBOS;
5 - COOpYXEHUsI OUYNCTKU U TIOATOTOBKH BOJIBL; 6 - PE3€PBYapsl JUI OYMIIEHHO U OIrOTOBICHHON
BOJIbI; 7-HacocHas ctaHiuA Il mogbemMa; § - MarucTpanbHbIH BOIOBO; 9 - COOpYKEeHHUS,
PEryJIUpYyIOIIHe HAloOp U PacXo]l BOJbL, II01aBaeMOH B BOJOIPOBOJHYIO CETh IIOTPEOUTENS;
10 - motpebuTens BO/BI

a) BOJOIpPHUEMHbBIC (KaNTaXXHbIC) COOPYKCHHS - JJIS MPHEMa BOJBI U3 MCTOYHHUKA (BOJOHOCHOTO
mIacra);

0) HACOCHBIC CTAHIMHU TIEPBOTO MObEMA BOJIBI U3 KANITAXKHBIX YCTPOUCTB;

B) cOOpHBIE BOJOBOJIBI - Jisi cOOpa BOJBI U3 KANTAXKHBIX YCTPOMCTB M TMO/AAYU €€ Ha COOPYKEHHS
MO TOATOTOBKE M YIYYIIEHHIO KadyecTBa BOJbI (IIPU HEOOXOAMMOCTH) WIM B pe3epByapbl JUis
JIANTbHEHIIIEr0 TPAHCIIOPTUPOBAHUS K IOTPEOUTEISIM;

I') COOPY>KEHHS TI0 MOJI'OTOBKE U YIIYUIIICHHUIO KaueCTBa BOJIBL;

J1) HAcOCHBIE CTAHIMM ¥ MAarucTpajlbHble BOJOBOJBI I TPAaHCIOPTHPOBAHUS BOABI K
MOTPEOUTEITIO;

€) COOpYXKEHHs, peryjupylollde Harmop W pacxoJ BOABI Mepen Mojadeil ee  BO
BHYTPHILIONIAIOYHYIO CETh.

Ora cxeMa OTHOCHUTCSI K HauboJiee 4acTO BCTPEYAIOIIEMYCsl B IPAKTHKE BOJ03a00pOB MOA3EMHBIX
BOJI COCTaBYy COOPYKCHHIA, KOTJa B KAYECTBE BOJIOIPUECMHBIX (KaNTaXXHBIX) YCTPOUCTB MPUMEHSIOTCS
CKBQ)KMHBI WM [AXTHBIC KOJOJIBI M KOTJIa U3BJIeKaeMas U3 BOJOHOCHOTO IIaCTa BOJa HYX/JIAeTCs B
YIYYIICHUN Ka4eCTBa.

2.6. TlokazanHass Ha puc. | cxema BOIOMPOBOJHBIX COOPY)KEHHH U B3aMMHOE PACIOJIOKEHHE
OT/EJBHBIX €€ JJIEMEHTOB MOTYT CYIIECTBEHHO MEHSThCS B 3aBUCHMOCTH OT MPHPOJHBIX U JAPYTUX
MECTHBIX YCJOBHUI (IJyOMHBI 3ajieraHusi MOJ3EMHBIX BOJ|, KauecTBa BObI, MOIHOCTH B0OJ03a0o0pa,
YAAJCHHOCTH UCTOYHHKA BOJOCHAOXKCHHS OT MOTPEOUTENsI, KOJIMYECTBA BOAOIOTpeOHTENeH U Ap.).



Tak, npu cudoHHOM criocobe 0TOOpa BOJBI CKBKMHAMM, IAXTHBIMHU KOJIOJIIAMH HACOCHBIE CTaHIMU
NEepBOrO0 M BTOPOrO IOAbEMa OOBIYHO COBMEIIAIOTCS B OJHOM 3JIaHHWW; IPU OTCYTCTBHH
HEOOXOJMMOCTH B YIJYYIICHWH KadecTBa BOABI M €€ IIOATOTOBKM OTIAJaeT HagoOHOCTh B
COOTBETCTBYIOIIMX COOPY)XEHHSX, a IIpH HEOOXOTUMOCTH Oonee TiyOoKol 00paboOTKH BOIbI,
HanpuMep, oOe3Kene3nuBaHUsT W (TOPUPOBAHUS, KOMIUIEKC ITHX COOpYXEHHWH pacmmpsiercs. [lpu
3HAUUTEIHHOM YAAICHHH BOJOIOTPEOUTENEHl OT MCTOYHMKA BOJOCHAOKEHHS W OTHOCHUTEIBHO
OoJIbIIOM TIEpemnazie BHICOT B penbede paszfersiiomed MX MECTHOCTH Ha JIMHHM MarhcCTpalIbHBIX
BOJIOBOJIOB ITOCJIE HACOCHOW CTAHIIMH BTOPOTO MOABEMA COOPYXKAIOTCSI HACOCHBIE CTAHIMU TPETHETO,
YETBEPTOro MOJIbEMA U T. 1.

2.7. B coctaB coOpy>XeHHI TOPU30HTAIBHOTO BOZ03a00opa (Koraa He Tpedyercss o0paboTKa BOIBI)
BXOZAT: JMHEWHas BBITAHyTas B IUIaHE, MPOJIOXKEHHAs O] HEKOTOPBIM YKIOHOM K BOZOCOOpPHOMY
KOJIOJIY JApeHa (WIM HECKOJNBKO JIPEeH), CMOTPOBBIE KOJOIIBI HaJ HEW, BOJOCOOPHBIM KOOIl
HACOCHAsl CTaHIMs, OOBIYHO COBMEIIECHHAsI C BOJJOCOOPHBIM KOJIOIIEM.

2.8. CoopysKeHus JIydeBOTO B0/103a00pa COCTOST W3 BOJOHENPOHHUIIAEMOTO MIAXTHOTO KOJIOALA,
TOPHU3OHTANIBHBIX CKBAXKWH-Ty4YeH, BBHIBOAUMBIX M3 KOJIOJIA B BOJOHOCHBIH IUIACT BEEPOOOPA3HO B
OJTHOI TOPU30HTANIBHOI IIIOCKOCTH Ha OJTHOM WJIM JABYX YPOBHSX, U HACOCHOH CTaHILIMHM, MOHTUPYEMOH
B IIAXTHOM KOJIOIIE.

2.9. JIng mpueMa eCTECTBEHHBIX BBIXOJIOB Ha JHEBHYIO NTOBEPXHOCTH ITOJ3EMHBIX BOJA B BHIC
WCTOYHHUKOB (POJHHMKOB) COOPYKAIOTCS KaNTaXH-KaMepbl WINM KOJIOAUbI, paboTraromue AHOM (Ha
BOCXOJAIINX MCTOYHUKAX) WM CTCHKOM (HAa HHUCXONIIIMX MCTOYHMKAxX). KamnTakm HECKOIBKUX
WCTOYHHMKOB Ha OJHOM YYacTKE COCIMHSIOTCS TpyOamM, MO KOTOPHIM BOJA CAMOTEKOM IIOCTYMAcT B
onIHy OOImIyI0 KaMepy-KOJIoIell.

[Tpu mnacToBOM €200 BBIPRKEHHOM BBIXOJIE MOJ3EMHBIX BOJ COOp MX M CIHB B KaMepy-KOJIOJEIl
OCYULIECTBIIIOTCS € IOMOLIbIO0 TOPU3OHTAIBHON APEHBI TOU U1 UHON KOHCTPYKIUH.

W3 cOopHOW KaMephI-KOJO/llAa BOJA TOAAeTCs K MOTPEOUTENIO 110 BOJOBOJY CaMOTEKOM, €CIH
MTO3BOJISIIOT YCIIOBUS peribeda, Miln ¢ IOMOIIBIO Hacoca.

2.10. Ilpn HeoOXxomumocTH OOpabOOTKH BOABI COCTaB COOPY>KEHHIH T'OPU3OHTAJIBHBIX JIyYEBBIX
B0J103200pPOB U KalTa)kei pOJHUKOB JIOMOJIHSAETCS COOTBETCTBYIOIUMHU YCTPOHCTBAMH.

2.11. Ilpn HCKYCCTBEHHOM IOIOJIHEHHUHN 3aracoB ITOJ3EMHBIX BOJA K YKa3aHHOMY BBIIIE COCTaBY
COOpYXEHHH BoJ03a0opa (C BOMO3aXBaTHBIMH YCTPOWCTBAMH W3 CKB@)KMH, IIAXTHBIX KOJO/LEB,
TOPHU3OHTANBHBIX HIIM JIy4EBBIX B0J03a00pOB) M00aBISAIOTCS COOpYXEHHS Ui 3abopa BOABI W3
UCTOYHMKA BOCIOJHEHMS 3alacoB, IPEIBAPUTEIBHON IIOATOTOBKM BOABI (OCBOOOXKIEGHHE OT
B3BCIICHHBIX BEIIESCTB) U HHPIMIBTPAIIMOHHBIE COOPYKEHHUS (OTKPBITHIE WM 3aKPBIThIE, CM. TJI. 11) mys
[epeBO/1a II0rOTOBJIEHHOM BOJbI B 9KCIIIIyaTUPYEMbIil BOJOHOCHBIM IUIACT.

2.12. Bpibop THIA BOJO33aXBATHBIX COOPYXCHUH  ONpENeNseTcss TeOJIOTMYECKUMH U
THJIPOT€OJIOTHYECKUMH  YCIIOBHSMH, 3a/IaHHOW IPOU3BOJAMTENILHOCTBIO BO/03a00pa M BETUYUHOM
NIPUBE/ICHHBIX 3aTPaT Ha X CTPOUTENBCTBO M AKCILTYaTalHIo.

2.13. BopjozabopHble CKBaXKMHBI, SIBJISIONIMECS] HamOoJiee  paclpoCTPaHEHHBIM  THIIOM
BOJI03aXBATHBIX YCTPOMCTB, NPUMEHSIOTCS sl TOOBIYM IMOJ3EMHBIX BOJA B CaMbIX Pa3HOOOpPa3HBIX
THIPOTECOJIOTHIECKAX YCIOBUSAX W3 BOJOHOCHBIX IUIACTOB, 3ajeraromux Ha riryomHax 10-1000 M u
6osiee. Bomo3abopHble CKBaXXMHBI MOXKHO IPHUMEHATh M IPH 3aJIETAaHWH BOAOHOCHOTO IuIACTA Ha
riryouHe MeHee 10 M, ecii ero MOITHOCTh HE MeHee 5-6 M.

2.14. [laxTHBIE KOJNOIBI MOXXHO TPHMEHATH IS JOOBIYM BOIBI W3 BOIOHOCHBIX IIACTOB,
3ayeralonmx Ha riyonaax 1o 30 m:

U3 MEPBBIX OT TMOBEPXHOCTH 3€MIIM OE3HAMOPHBIX BOAOHOCHBIX TOPHU30HTOB MOIIHOCTBIO JI0 5 M,
CJIOKEHHBIX PBIXJILIMU (OT TECKOB JI0 KPYIHBIX TaJleYHHUKOB C BaJlyHaMH) BOJOOOMIBHBIMU
OTJIOKEHHSIMHU - JUIsl BOJOCHA0XKEHUsI KPYITHBIX, CPEHUX M MEJIKUX BOJONOTpeOUTENeH;

13 Oe3HaNopHBIX BOJOHOCHBIX TOPH30HTOB MOIIHOCTBIO Oojiee 5 M ¢ HH3KOH BoxoOTHauei
(TOHKO3EpHHCTHIX IMBIIEBATHIX MECKOB, IJIBIBYHOB, CYIECeH, CYTJIMHKOB), KOT/Ia OTPEOHOCTH B BOJE
MOJKET OBITh YZOBJICTBOPEHA JIMIIb ITyTEM CO3JaHUS B CaMHX KOJIOJAILAX HEKOTOPOTrO 3araca BOABI C
MIEPUOANYECKUM ee OTOOpOM - Ui BOJOCHAOXKEHHsT MEJKHX BOJONOTpeOuTeNneil: HeOOoIbIINX
HaCEJIEHHBIX MYHKTOB, ITOJICBBIX CTAHOB, OTTOHHBIX NMACTOMII, a TAK)KE HACOCHBIX CTAHIMH M JKIIIBIX
TIOCEJIKOB ITPY HUX Ha MAarucTpajbHBIX He(Te- M Ta30IPOBOJax, MOJACTAHIIUHI JIUMHUH 3IICKTpOIIepe1adn,
MIOCTOB JKEJIE3HBIX JOPOT U ., €CIIU B paliOHaX Pa3MEIEHUs TAKUX MOTPeOUTeNe OTCYTCTBYIOT HHBIE
WCTOYHMKH BOIbI, IPUTOJHBIC AJISI XO3HCTBEHHO-ITUTEEBOTO BOJOCHA0KEHHS;

13 HAIlOPHBIX BOJOHOCHBIX IUIACTOB MOIIHOCTBIO A0 5 M M Ooyiee C HU3KOW BOJOOTHAYEH - Ui
BOJIOCHA0KEHHSI MEJIKMX BOJIOTIOTPEOHTENIEH.

2.15. I'opu3oHTaIBHBIE BOA03a00PHI TPUMEHSIOTCS:



TpyOUaThle ¢ YKJIQJKOH B OTKPBITOM TpaHIIee - JUIi IOJyYeHUs] NMOA3EMHBIX BOJ U3 INEPBOrO OT
JTHEBHOMW MOBEPXHOCTH OE3HANIOPHOTO BOJOHOCHOTO FOPU30HTA, UMEIOIIETo MMOIOUIBY Ha IIyOHHE 110 8
M;

rajepeiiHple WIM B BHJE IUTOJNBHU - JUIS TIOJyYEHUS BOJABI M3 BOJOHOCHBIX TOPW3OHTOB,
3aJIeralolyX Ha JII000H ITyOHHE MPH COOTBETCTBYIOIIEM TEXHHKO-9KOHOMUYECKOM 00OCHOBAHUH.

2.16. JlyueBsle BOm03a0OpHI IENECOOOPA3HO TNPHUMEHATH JUIS JOOBIYM BOJBI M3 BOJOHOCHBIX
IUIACTOB MOIIHOCTBIO 3-20 M, 3ajeTaromux Kak HEMOCPEACTBEHHO BONM3M MTOBEPXHOCTH 3EMJIM WIIH
IIOJT THOM BOJIOTOKa (Bomoema), Tak M Ha rirydmHe mo 15-20 M, OT AHEBHOW MOBepXHOCTH. JlyueBhie
B0J103200pbI YCTPaMBAIOTCS B ME€CUYAHO-TAJICUHUKOBBIX OTJIOKECHUSX, HE COJEpXKAIMX BalyHOB (MM
cozmepkaiux ux Mexee 10 %), nmeromux B cBoeM coctaBe MeHee 60 % ¢paxunii pasmepom 70 MM 1
Oosiee, B THIPOXMMHUYECKON Cpeie, HCKITIOYAoIel BO3MOKHOCTh MHTEHCUBHOHN KOJIbMATaIlMK MOPOJ
BOJIOHOCHOTO IUIacTa B MPU(UILTPOBOM 30HE M CaMUX (PUIBTPOB COJISIMU PA3JIMYHOTO COCTaBA.

2.17. Kanrtaxu HCTOYHUKOB (POJHMKOB) MOTYT OBITh NPUMEHEHBI [UIi HCIIOJIb30BaHHS
€CTECTBEHHBIX BBIXO/JOB MOJ3EMHBIX BOJ HA THEBHYIO IIOBEPXHOCTh U3 PA3JIMYHBIX TOPOJ.

2.18. Hapsiny ¢ BeIOOpoM THIIa BOm03a00pa Ba)KHOW YacThIO ITPOEKTA SIBISETCS OIpEAeiIeHHe
CXEMBbl pa3MeIIeHHs BOJ03aXBaTHBIX COOPYXEGHHH Ha MECTHOCTH, HambOonee >(PQEeKTUBHON B
THPOTEOIOTHYECKOM OTHOIIEHHH ¥ SKOHOMUYHOH 110 MPOTSHKEHHOCTH KOMMYHHKAIHH.

IIpn pa3MemeHnn CKBAXHMH WM INAXTHBIX KOJOALEB Al OTOOpa BOABI M3 BOJOHOCHBIX
TOPU30HTOB,  WMMEIOIIMX  PETHOHAJIBHOE  pPAcIpoCTpaHeHHWe,  (DEoJambHO  BBIACP)KAHHBIX,
XapaKTEPU3YIOIINXCS B €CTECTBEHHBIX YCIOBHSX MajbIMHU YKIOHAMHU IOBEPXHOCTH IOA3EMHBIX BOJ
(BODOHOCHBIE TIIACTBI KPYNHBIX ApTE3MAHCKHX OacceilHOB, OOMIMPHBIX MEXIYpPEUHbIX MAacCHBOB,
JPEBHUX PEYHBIX Teppac HMIMPUHON B JECATKH KHJIOMETPOB), y4eT HAIPaBICHUS MOTOKA MOJ3EMHBIX
BOJl TPUHLUIIMAIBGHOTO 3HAa4eHUs He umeeT. Cxema pa3MelIeHUs MOXXeT OBbITh JIMHEHHOW wWin
JUCKPETHOMN, HO, HACKOJIBKO ATO MO3BOJISIOT THAPOTe0IOTHIECKHEe YCIOBUS, HanboIee KOMIIaKTHOH.

2.19. Ha MecTOpOXICHHSX C BBIPAKCHHOW (QHIBTPAIIMOHHON HEOIHOPOMHOCTHIO BOIOHOCHBIX
TUIACTOB TPYMITBI JIIOOBIM 00pa3oM pacIojoKEHHBIX CKBaKUH MIIM PSIIbI CKBaXKHH CIIEIYET pa3MelaTh
B MECTax, I'JI¢ 9TH IUTaCThl UMEIOT HanOOJIBIIYIO BOJOIPOBOAMMOCTD (HapUMep, OOJIBIIYIO0 MOIIHOCTb,
BOJIOIIPOHUIIAEMOCTh, HaWOOJIBIIYI0 3aKapCTOBAHHOCTh, TPEIIMHOBATOCTH IOPOJ, HAaIpUMEP BIOJb
JVUHUA WX TEKTOHWYECKWX HapyUIEHWH, Ha KpBUIbSX CHHKIMHAJICH, Ha CBOJOBBIX YacTAX
AHTHKIIMHAJNICH U T. 1).

2.20. Ha xoHycax BbIHOCA NMPEATOPHBIX PaBHUH CKBAXXHHBI CIIC/TYET pacroyaratb B BU/IE JIMHEHHBIX
WIN JyrooOpa3HbIX PANOB HOPMAaJIBHO K HAMpPAaBICHHWIO MOTOKAa MOA3EMHBIX Boj HawmmywmmM mo
THIPOTEOJIOTHYECKUM YCIIOBUSM M YCJIOBHSAM O3KCIUTyaTalMd (BBICOTa IOJBbEMAa BOJBI) MECTOM
pa3MelleHlss CKBaXMH Ha KOHYCe BBIHOCA SIBISETCS JIMHUS BBINIE Hadayia OOJIACTH Pas3rpy3KH
MOJI3EMHBIX BOJI.

2.21. B nonuHax peK C TOCTOSHHBIM TOBEPXHOCTHBIM CTOKOM IIPHU MPSAMOM CBA3H PEKU C
BOJIOHOCHBIM TOPH30HTOM, B pacueTe Ha NMHUTaHWE BOA03a0opa W3 PEeKH, CKBaKHHBI PacIoNararTcs
BJIOJIb ee Oepera. PaccTosiHue OT ype3a BoJbI B peKe J10 psa CKBRKUH IPUHUMAETCS B 3aBUCHMOCTH OT
MHOTuX (paxTopoB. CileyeT YUUTHIBATh MOIIHOCTh BOJIOHOCHOTO FOPH30HTA, KAY€CTBO PEUHOM BOJIBI
(c oueHkoil, mpu HEOOXOIUMOCTH, €€ OUMIICHHUS Ha IMyTH QUIBTPALNH M3 pyclla PeKH K CKBR)KHHAM),
Ppa3MbBIBaEMOCTh OEperoB, MI3MEHEHHUS YPOBHS BOJBI B PEKE, YPOBEHb, COOTBETCTBYIOIIUHA PACXOLy PEKH
- 95 % obecrnedeHHOCTH, MPOMEP3aHHE JOHHBIX M OEperoBbIX YYacCTKOB pyclla, CTEHNEHb
3aKOJIbMaTUPOBAHHOCTU PyClia U BO3MOXKHOCTD YBEJINYEHHS KOJIbMATAI[H PYCIOBBIX OTIOXKECHUH MPH
SKCIUTyaTaIuy Bogo3adopa.

2.22. B nonmHaxX peK ¢ HEMOCTOSHHBIM IOBEPXHOCTHBIM CTOKOM, KOTAa B pacueTre Bojo3abopa
YUUTBHIBAETCS MEPUOJMYECKasi CpabOTKa eCTECTBEHHBIX 3aIllaCcoB MOJ3EMHBIX BOJ M MX BOCIOJIHEHHE,
CKB&)XUHBI CIIEIyeT pacliojlaraTb Ha y4acTKaxX ¢ HauOOJbLIeH €MKOCTBIO BOJOBMEIIAIOIINX MOPOJA H
HaJIMYMeM OJIaronpHUsITHBIX €CTECTBEHHBIX YCJIOBUI BOCIIOJIHEHHMS 3aI1aCOB B ITaBOJIOK.

2.23. Ha nuH3aX NpEcHBIX BOJ CKB)XWHBI JIOJDKHBI OBITH YJajeHbl OT T'PAaHMI[ COJICHBIX BOJ Ha
MaKCHMaJIbHO BO3MOKHOE paccrosiHue. B oOmem ciydae cxema pa3MelleHHs CKBRXUH B IUIaHE
OTIpEeJICTISIETCS PACYETOM BPEMEHH HMOATSATHBAHMS COJICHBIX BOJ K BOJJ03a00py IPH €ro SKCILTyaTaI|H.

2.24. T'opu3oHTaIBHBIE BOJ03200pH! B TOJIMHAX PEK CIEAYET pa3MeIlaTh MapaJuleIbHO JUHIA ype3a
BOJBI B pEKE; BHE MOJMH DPEK MEPHEHAMKYJISIPHO K HANpaBJICHUIO TOTOKA IOA3EMHBIX BOJ, a B
OTZAETBHBIX CIIy4asiX 10 MOTOKY, ECIIH 3TO LENECO00Pa3HO M0 yCIOBHIM IIPOU3BOJCTBA padoT.

2.25. JlygeBble BOm03a0OpHI B JOJHHAX PEK pPa3MEIIAlOTCS BONM3HM ypes3a BOIABI B PEKE; JIydH-
CKBa)KMHBI PacIoaratoTcsi TOIbKO Ha OEpery, TOJIBKO MOJ PYCIIOM PEKH WM Ha Oepery U moJ pycioMm,
YTO ONpeeseTcs IUIPOre0IOTHYeCKUMH YCIOBHSIMA MECTa PacIoJIOkKEeHHs BOJ103a00pa U pacueToM
MOJTy4eHHMs 3a/laHHOH TIPON3BOIUTEILHOCTH BOA03a00pa.

2.26. Ha yuacTkax C HCKYCCTBEHHBIM IIOIOJIHEHHEM 3allacOB IOJ3EMHBIX BOJI BOJ03aXBaTHbIC
COOPYKEHHUs JII000TO TUMA (CKBaXKMHBI, IIAXTHBIC KOJIOJIIBI, TOPU3OHTAJIBHBIE, JTy4YeBbIE BO103a00PHI)



CJIe/IyeT pacrojiarath 10 OTHOLIEHUIO K MHPHUIBTPALMOHHBIM YCTPOUCTBAM TaK, KaK U B JJOJIMHAX PEK C
MOCTOSIHHBIM TOBEPXHOCTHBIM CTOKOM.

2.27. Tlpn pa3menieHNH BOJ03aXBaTHBIX COOPYXKEHHI B0/103a00pa Ha MECTHOCTH HEOOXOIMMO
YUUTHIBATh CYLIECTBYIOIIME TpPeOOBAaHUS B OTHOLICHWHM PACIIOJIOKECHUS 3THX COOPY)XXEHHH OT
MarucTpaibHbelx ra3o- W HedrenpoBomoB (CHwull 20506-85), OT aBTOMOOWJIBHBIX JIOpOT
00IIeroCcy TapCTBEHHOTO M PEeCITyOIIMKAaHCKOTO 3HAa4YeHWs M OT JHMHHUK snekrponepenadn - ['OCT
12.1.013-78 (Tabm. 3), a Takke pacmoIOKECHUE 3aTIOBEAHBIX 1 3aKa3HBIX 30H.

Tab6muma 3
Paccrosaune, m
VY c0BHBII HaMeTp, MM MaructpaibHble
Ta30TpPOBOJIEI KJIacca HEPTETPOBOABI ¥ HEPTEIIPOLYKTOIPOBOIBI
KJiacca

1 11 I\ 111 11 I
300 u MeHee 30 30 30 - - -
Cs. 300 - 50 - - - -
> 300 mo 500 - - 30 - -
>300 > 600 50 - - - - -
>500 > 1000 - - - - 30 -
> 600 > 800 100 - - - - -
> 800 > 1000 150 - - - - -
> 1000 > 1200 175 - - - - -
>1000 > 1400 - - - - - 50
> 1200 > 1400 200 - - - - -

Paccrostame 10 BO103a00pHBIX CKBaXKHH OT aBTOIOPOT MPUBEACHO B TabM. 3a
Tabauma 3a
YyacTku goporu Paccrosane, m

[octpoeHnsIe B 00X0 TOPOIOB C IMIEPCIIEKTUBHON YHCIEHHOCTHIO HACEICHUS 150
cBaIe 250 TEIC. Yel.
To ke, 4nCIIEHHOCTHIO 40 250 ThIC. Yell. M Ha MOAbE31aX K CTOHIIAM 100
ABTOHOMHBIX PECITYOJIHK, KPACBBIM, OOJACTHBIM U KPYITHBIM MTPOMBIILICHHBIM
LIEHTpaM
Ha ocTtanpHOM NpOTSXKEHUHU 10por 50

PaccrosiHue ot BOZ[OSa60pHI)IX CKBaXXHUH 10 JIMHUHT QJICKTpOIICpEegavu MprUBCJACHO B Tabm. 36.

Tabmnuma 30

Hanpsbxenue B TuHMIX
aneKkTponepeaayn, kB

Paccrosaue, m

Hanpsbxkenue B TuHMSX
anexTponepenayun, kB

Paccrosnue, m

Ho 1 2 150-220 25
1-20 10 330-500 30
35 15 750-800 40
110 20

Cragun nNpoeKTUPOBAHUSA

2.28. B cootBerctBum ¢ “UHCTpykmmed o cocTaBe, MOpsAAKe pa3pabOTKH, COTIACOBAHHUS H
YTBEPKJICHUSI TPOEKTHO-CMETHOM JOKYMEHTAI[MM Ha CTPOMTENbCTBO MPENNPUATHH, 3MaHUA U
coopyxkenuii” (CHull 1.02.01-85) mnpoekTUpoBaHHE HOBOTO CTPOUTEIHCTBA, PACIIUPEHHUE,
PEKOHCTPYKIIMSI MPOBOJASATCS HA OCHOBAaHWH YTBEP)KICHHBIX TEXHHKO-DKOHOMHUYECKHX OOOCHOBaHMIA
(T30) nim TexHUKO-3KOHOMUYecKuX pacyetoB (TOP) B onHy nim nBe cranuu:

B OJIHY CTaJIHI0 - paboYMii IIPOEKT CO CBOJHBIM CMETHBIM PAacueTOM CTOMMOCTH - JUIS IPEANPUSTHH,
3JaHUI U COOPY>KCHHH, CTPOUTEIHCTBO KOTOPBIX OyJET OCYLIECTBISATHCS 110 THUIIOBBIM M IIOBTOPHO
MPUMEHAEMbIM IIPOEKTaM, a TAKXKE 11 TEXHHUECKH HECIIOKHBIX OOBEKTOB;



B JIB€ CTaJUH - MPOEKT CO CBOJHBIM CMETHBIM PacyeTOM CTOMMOCTH M pabodasi JOKyMEHTAIUs CO
CMETaMH - JJIsl IPYTUX 00BEKTOB CTPOUTENIBCTBA, B TOM YUCIIE KPYIHBIX M CIIOMKHBIX.

2.29. Hapsgy c yka3aHHBIMM [JByMs CTaJusIMU HPOEKTUPOBAHUS MNPEANPUATUH, 34aHUI U
COOpPY>KEHUI MPOEKTHPOBAHUE HCIOIB30BAHUSA M OXPaHbl MOJ3EMHBIX BOJ OCYILECTBISIETCS U B
COCTaBE psfa MPOEKTHHIX PaboT, MPEIIIECCTBYIONIUX NMPOEKTHBIM CTAAUSIM WM YCIOBHO HAa3bIBA€MbIM
MPEANIPOCKTHBIMY CTAIHUSMH:

a) CXEM TeHEpATbHBIX IUIAHOB IPOMBIIIICHHBIX Y3JIOB, pa3pabaThIBAEMBIX B COOTBETCTBHH CO
CHull 1.02.25-87 “TlpaBuia BBIIOTHEHHS pabOT MO OCYIIECTBICHUIO (PYHKIMHA TEpPUTOPHATIHHOMN
npoekTHOM opraHm3amuu  ['occtpos CCCP”. B cxemax TeHEpalmbHBIX IDIAHOB HapsAmy ¢
MEPCTIEKTHBHBIM IIPOEKTHPOBAHUEM NIPEIYCMATPUBAIOTCS PEaIbHOE IPOEKTUPOBAHHUE U CTPOUTEIHCTBO
00BEKTOB B TEKYIIEM IIATHICTHEM IUIAHE PAa3BUTHS HAPOAHOTO XO3IHCTBA;

0) cxeM pa3MellleHHs] TPYIINbI TPEINpPUSITHIl B NPOMBIIUICHHBIX paiiOHaX TOPOJOB M IPYTruX
HAaCEJICHHbIX IIyHKTOB. B 3THX cXemax peaJbHOE OCYILIECTBICHHE NPHUHATBIX B HUX pELICHUH
HaMeuaeTcsa Ha BpeMsl 3a IpejesiaMy TeKYLEro MATUIETHErO IUIaHa pa3BUTHsI HAPOJAHOTO X034HCTBa;

B) CXeM paliOHHOM IUIAaHWPOBKH, pa3padaTbiBaeMbIX Ha pacdeTHbII cpok B 20 JIeT ¢ BBIJEJICHUEM
MEpBOIl OuYepeAr CTPOUTENbCTBA, BKIIOYAIOLIEH MEpPHOA 3aBEpIICHUS IUIaHA YKOHOMHMYECKOTO U
corranbHoro pazsutns CCCP Tekyniero miaTHiaeTHs U CleIyIomIee MATHIIETHE.

B dumcne OCHOBHBIX 33/1a4 CXEM M IPOEKTOB PAOHHOW IIAHUPOBKH HAPSIY C APYTUMH BXOIUT
OTIpeZIeTICHNE TIEPCIIEKTHB U MacCIITabOB Pa3BUTHS TOPOJCKHX, CEIBCKUX MOCEICHUH M ONTHMAIIBHBIX
ycnoBuil  3(QQEeKTHBHOr0O ¥  KOMIUIEKCHOTO  HCIIONB30BAaHHS  INPUPOIHBIX, OSHEPreTHYECKUX,
MaTepuanbHbIX U TPYJOBBIX PECYPCOB;

I') IPOEKTOB PallOHHOM IIAaHMPOBKH, pa3pabaThIBAEMBIX HAa OCHOBE NMPUHLIUIHAIBHBIX PEIICHUH
CXeM pPalOHHOH IUIAaHMPOBKM W COJEPKAIIUX KOHKPETHBIE PELICHUS MO pa3MEUICHHI0 OOBEKTOB
MIPOMBIIIJICHHOCTH U CEJIBCKOI0 XO34HCTBa O MepcrekTuBe Ha 20 JieT, ¥ Ha MEepBYI0 O4Yepeab-Iepro/]
TEKYIIET0 U CIAEAYIOUIETO 3a TeKYIUM TSTHIIETUS] IKOHOMUYEeCcKoro U connanbHoro pazsutus CCCP;

J) TeHEpaIbHBIX TUIAHOB TOPOJIOB U JIPYTUX HACEJICHHBIX ITYHKTOB, pa3pabaTbiBaeMbIX Ha cpok B 20
JIET ¥ Ha MEPBYIO OYepelb - TEKYIlyl U CISAYHIOIIYI0 3a TeKylled maTuierky. Llenp reepanbHOro
IUIaHAa HACEJICHHOTO ITyHKTA - YTOYHEHHE MEepCIEKTHBHI Pa3BUTHs €ro rpagoodpasyromiedl 6assl u
pacyeTHON YHMCIEHHOCTH HaceleHus. | eHepalbHBIH IJIaH TopoAa CIyXKUT OCHOBOHM Al pa3pabOTKH
MIPOEKTOB PA3MEIECHHSI CTPOUTEIILCTBA Ha OYEPEHBIC TS THIICTKH;

€) TIPOEKTOB JEeTANBHON TUIAHUPOBKH, Pa3padaThIBAEMbIX Ha CPOK, COOTBETCTBYIOIINH pacuyeTHOMY
CPOKy TCHEpaJIbHOTO IUIaHa Topoja (HAaCEJICHHOr0 IIyHKTAa), W COJACPXKAIIMX YTOYHEHHS
TUIAHUPOBOYHOM CTPYKTYPbI 3aCTPaNBacMOM TEPPUTOPHH, YCTAHOBJICHHE KPACHBIX JIMHUH, 3TaXKHOCTH
JIOMOB, MOTPEOHOCTH B MHKEHEPHOM 000PY/IOBAHUH U JIP.

2.30. ITpoexTHpoBaHHE HCIOJIB30BAaHUS M OXpaHbl MOJ3EMHBIX BOJ OCYIIECTBISIETCS U B Oojee
HIMPOKOM IUIaHe, BHE OJIMDKaiIIeld CBSI3M C peajlbHbIM IPOEKTHPOBAHHEM M CTPOMUTEIHCTBOM
NPEeINpUATHI U HACEICHHBIX MYHKTOB, JUI1 ONpPEACICHHs MPUHIMINAIBHBIX HAINpaBIeHUIl pa3BUTUA
BozHoro xo3siicTBa CCCP. C aroii nienpto pa3padaTeIBaloTCs:

a) TeHepaJIbHBIC CXEMbI KOMIJIEKCHOTO MCIOJIb30BaHUS U OXPaHbl BOJHBIX PECYPCOB - JJIsl CTPAHbI B
LETIOM;

6) OaccelfHOBBIE CXEMBl KOMIUIEKCHOTO HWCIOJB30BaHUS M OXPaHbl BOJHBIX PECYpPCOB - JUIA
GacceiHOB peK ¥ APYTHX BOJHBIX OOBEKTOB HA OCHOBE I'€HEPAILHOM CXEMBI;

B) TEPPUTOPHUAIBHBIC CXEMBI KOMIUIEKCHOTO HCIIOIBb30BAaHMSA M OXPaHBI BOAHBIX PECYPCOB - JUIA
SKOHOMHYECKHX PAalOHOB CTPaHbI, COIO3HBIX U aBTOHOMHBIX PECITyOJMK, KpaeB U 00JacTeil Ha OCHOBE
TeHEPAJIbHBIX 1 0aCCEHHOBBIX CXEM.

Pemienusi, NpuHATHIE B yKa3aHHBIX CXeMax, IMOJJIeXKaT 00s3aTeIbHOMY YYeTy NPHU HOCIEAyIoIen
pa3paboTKe MPOEKTHO-CMETHOM JOKYMEHTAIMH M0 UCTIOIb30BAHUIO M OXPaHe MOA3EMHBIX BO/I.

HcxonHble 1aHHbIE /151 IPOEKTHPOBAHNUSA

2.31. CocraB HMCXOAHBIX JAHHBIX JUIS INPOEKTHPOBAHUS HCIIOJIL30BAHMS ITOJ3EMHBIX BOJ JUIA
BOJIOCHA0KEHHMS ONPE/ICIACTCS B 3aBUCUMOCTH OT CTAMU IIPOCKTHPOBAHUSI.

[Ipu pa3paboTke MPOCKTOB Ha CTAOWAX “TIPOSKT W “pabouuii MPOEKT’ UCXOMHBIMHU SBISIOTCS
CIIeYIOIIIe MaTepraIbl:

a) TeXHWYECKOe 3aJaHue, BBIIAHHOE MPOEKTHON OpraHH3allMd 3aKa3duhKoM (BOJONOTpeOUTENeM
WM TeHepaIbHbIM IIPOSKTUPOBILIKOM) 1 CITy’Kallee IOpUANIECKOH OCHOBOH JUIS IPOCKTHPOBAHUSL.

B TexHMYECKOM 3aJaHMM [OJDKHBI OBITh YKa3aHBl: BHJ BOJAOIOTPEOJICHUS - XO3SHCTBEHHO-
MUTHEBOE, IPOU3BOJICTBEHHOE, JJIsl OPOLICHHUS;

B TOCJIEJHUX JIByX CIy4asX - TpeOOBaHMs K KadyecTBY BOJBI, €€ TeMIlepaType H Jp.; o0beM
BOJIONIOTPEOJICHUS - OOIINT C yUEeTOM NEePCIIEKTHBBI, Ha MPOSKTHBIA CPOK M 110 OUepe/siM B Ipejiesax
MIPOEKTHOTO CPOKa;



CpPOKH BBOJIa BOJI03a00pa B 3KCILTyaTalltIo;

0) MaTepHanbl pa3Be/IKM MOJ3EMHBIX BOJ| B paiiOHE pa3MelleHHs] BOJONOTPEOUTENs!, BHIIIOIHEHHON
B coorBerctBuM ¢ . 1.17 u 1.18, u mpu HeoOxoammoctn (cM. 1. 1.4) mMarepHaibl yTBEpP>KACHUS
skciutyatanuoHHelx 3amacoB B 'K3 CCCP wumum B coorBercTByromux cimydasx B TK3; ms
B0J103a00PHBIX COOpY>KeHUI cronMocThio MeHee 500 Thic. py0. - MaTepHaisl oneHkr 3anacos Ha HTC
OpraHM3alIH, BHITIOJHUBIIECH Pa3BEKY MMOJI3EMHBIX BOJI.

Vreepxnenne K3 CCCP (TK3) skciuryaTaMOHHBIX 3allacOB TOA3EMHBIX BOJ, a TaKKE U HX
npuastie Ha HTC mnpomsBomuTcs TPHUMEHHUTENFHO K  ONpPEICICHHOH cxeMe Bozo3abopa,
OTIPEICTICHHOMY IIary MEKAY CKBaKMHAMH, MX JEOUTY, AOIyCTUMOMY HMOHIKEHUIO YPOBHS BOJIBI B
BOJIOHOCHOM IIJIACTE U 4aCTO HA ONPEEICHHBIN CPOK IKCILTyaTal[Ii MECTOPOXKCHUS TTOA3EMHBIX BOJ.
OTH #HaHHBIE, ABISASACH UCXOIHBIMH [UIS IPOSKTHPOBAHUS, B TO XKe BpeMs He SABJISIOTCS 00513aTeIbHBIMU
JUIs. HEM3MEHHOTO BOIUIOLICHUS UX B IpOeKTe Bojo3abopa. [IpoekTHas opraHu3zanus, NnepcoHaIbHO
OTBEYAIOI[Asl 32 KAuyeCTBO MPOEKTa, MOXET IO TEXHHYECKUM M TEXHHUKO-3KOHOMHYECKUM
cooOpakeHHsIM U pacueraM n3MeHnTh npotrB npuHATEIX ['K3 CCCP (TK3), HTC cxemy Bongo3abopa,
KOJIMYECTBO CKBAXHH, IIAar MEXAY HHMH, HX JIeOUT, HE BBIXOJS W3 MNPEAEIOB JKCILUTyaTalHOHHBIX
3aracoB W JONMYCTHMBIX MoHMkeHuH, yrBepxaeHHbx ['K3 CCCP (TK3), HTC. DkcruryarannoHHbIe
3arachl JJOJDKHBI OBITH BBISIBJICHBI 110 KATETOPUSAM B COOTHOIICHHUH, YKa3aHHOM B Ta01.2;

B) pa3pelieHMEe Ha WCIIONb30BAaHWE IOJ3EMHBIX BOJ [UII JAHHOTO BHIA BOJOCHAOXKCHUS,
MOJTy9aeMO€e 3aKa3dMKOM B YCTAaHOBJICHHOM mopsiake (cM. m. 1.4) m mpencraBiseMoe MPOEKTHOH
OpTaHMU3aIH BMECTE C TEXHUUECKUM 33a/laHHEM Ha IIPOEKTUPOBAHUE;

r) Tomorpaduyueckuil miaH ydactka Oymymiero Bopozabopa Uil pelIeHHs 3aad IO pa3MEIlCHHUIO
TOJIOBHBIX COOPYXXEHHUH, WX KOMIIOHOBKE, B3aHMHOMY pPACIHOJI0XEHHIO CBS3BIBAIOLINX COOPYKEHHS
KOMMYHUKaluil (TpyOONpoOBOJOB, TOABE3AHBIX JOPOr, JHMHUHA 3JEKTPOCHAOXKEHUS, CBS3M U
yIpaBJIeHUs ) U 0 OO0IIeH BEPTHKAIBHON TJIAHUPOBKE y4acTKa B0j103a00pa.

JIyist MpOoeKTUPOBaHUsl IMHEWHBIX BO03200pPOB Tomorpaguyeckuii iiaH MOXKET OBITh MpeCTaBIICH
B Bujie nonockl mmpuHoi 200-500 M B macirade 1:2000-1:1000. ITpu pacrionoxeHuH BO103aXBaTHBIX
COOPYXEHHH B BHJIE OTAEIBbHBIX CKBXXKUH WM MX TPYII MPEICTABISICTCS OO TIaH BCETO Y4acTKa B
macmTabax 1:5000-1:2000-m1s  yuacTka Tomaapio Gonee Skm’;  1:2000-1:1000-m1s  yuactka
wiomaneo or 1 mgo 5KM2; 1:1000-mms1 ywactka miomanasio ot 0,5 mo 1 kv 1 1:500 - JUIsL ydacTka
miomaneo Meree 0,5 KM

Hapsany ¢ yka3zaHHBIMEH pabodnMu TOTOTpapUIECKUMH ITaHAMH TS 00IIero 0030pa MECTHOCTH H
ydeTa CIOXHBIIEHCS Ha He IPUPOAHOI U XO3IHCTBEHHOW CUTYAIH UCIIOIB3YEeTCsl TOIIOOCHOBA Ooee
Menkoro macmtada 1 : 10000-1 : 50000;

JI) MaTepHaibl AN OIEHKM BO3MOXHBIX M3MEHEHHH KauecTBa MOJA3EMHBIX BOJ TOJ BIMSHHUEM
NPUPOJTHBIX MM TEXHOTEHHBIX (DakTOpPOB - NPHBICUCHWE MUHEPAJIM30BAHHBIX BOJ| CHHU3Y WJIH CO
CTOPOHBI, YCJOBUS KaHAIM3AllMM W CKJIJAMPOBAHUS CTOKOB M OTXOJOB OJMXKaWIIMX K BOA03abopy
MIPOMBIIUICHHBIX TNpeIpusiThii. B 3THX Marepuanax DOJDKHBI OBITH TOCTATOYHO MOJIHBIC AaHHBIE 00
HMMEIONIUXCS IITAMOXPaHWIININAX, HAKOTIUTENX, UCTIAPUTENIBHBIX OacceliHax, COCTaBe CKIIAJUPyEMBIX
B HHUX CTOKOB M OTXOAOB, PEXHME HX OKCIUTyaTallid, KOHCTPYKTHBHBIX OCOOEHHOCTSX OTHX
COOPYXXEHHUH - HAIMYNU B HAX 3KPAHOB, APCHAXEH M APYTHX MPOTUBOQIIBTPALMOHHBIX U 3aIIUTHBIX
YCTPOMCTB, TEOJIOTO-TUTOJOTMYECKUX W THIPOTCONOTHUECKUX YCIOBHSIX PAa3MEICHHS OTHX
COOPYXXCHHH; HAJMYMK B JaHHOE BpeMs (pMIbTpalMyi CTOKOB M OTXOJOB B BOJOHOCHBIH T'OPH3OHT,
NPUHATBIA  [UIT  BOAOCHAOXEHHs, WIM BO3MOXXHOCTH €€ BO3HMKHOBEHHSI IIPH OKCILIyaTallu
MPOEKTUPYEMOT0 BO103a00pa;

€) JaHHbIE O BO3MOKHOM BIIMSTHMM OTOOpa MOI3EMHBIX BOJA MPOEKTHPYEMBIM BOA03a00pOM Ha
JKOJIOTMYECKHE, B TOM WYHCIEC IIOYBEHHO-OOTaHMYECKHE W THUAPOMEIHOPATHBHBIC YCIOBUS
npuseraroleif K BoJ03ad0py MECTHOCTH;

k) JaHHble 00 WH)XEHEPHO-T€OJIOTMYECKUX YCIOBUIX Yyd4acTKa pa3MellieHus Bojo3abopa
OTZAEJIBHBIX €r0 COOPYXEHHUH - XapaKTepPUCTUKH (PU3UUECKOTO COCTOSHMS, (PU3NKO-MEXaHWYECKHX U
BOJIHBIX CBOMCTB T'PYHTOB, arpeCCHBHOCTH CpEbl, B KOTOPOH OyayT HaXOIHUTBHCS COOPYXXECHUS IIPH
9KCIUTyaTaIlH;

3) CBeACHHS O HANMYMM B pailoHE pa3MENIEHHS MPOECKTUPYEMOIo BOA03a00pa COBPEMEHHBIX
(PM3UKO-TEOOTHYECKUX SBJICHUM M MpOIEccoB (KapcTa, OIOJ3HEH, O00BajoB, celiei, IOAMBIBA,
o0Opy1IeHus: 6eperon), a TaKke 0COOBIX HHKEHEPHO-TEOIOTHIECKUX YCIOBUH (BEUHOMEP3IIbIE TOPOIBL,
CEHCMHYHOCTb, IPOCAJOYHOCTh, HAOyXaeMOCTh, IydEHHE TIPYHTOB, IOATOIUICHHE, IOIPabOTKa
TEpPUTOPUH); YKa3aHHUS O BO3MOKHOM HX HETaTHBHOM BIMSHHM Ha COOPYXEHHUs Bojo3adopa,
HEOOXOAMMOCTH y4eTa UX B IPOEKTE M Pa3padOTKU MEPOIPUSTHH, UCKITIOYAIONINX 3TO BIHMSHHE;

1) CBEJICHUS O MECTHBIX CTPOUTEIBHBIX MaTepHajax, UX 3armacax U KauecTBe.



2.32. JIns mpOEKTHBIX paboT, NPENIISCTBYIOUIMX COOCTBEHHO CTaqusM IPOSKTHPOBAHUS, B
Ka4eCTBE MCXOAHBIX JaHHBIX JJIsi Pa3pabOTKH MTPOEKTHO-CMETHOM JOKYMEHTALIUH 110 UCIIOIb30BAHHIO
M OXpaHe MOJI3EMHBIX BOJ| CITY’KaT:

a) TEXHUYECKOE 3aJ[aHhe C YKa3aHHEM B HEM BOJIONIOTPEOMTENe U MECT X pa3MEIICHHs, a TaKXKe
(Ipr BO3MOKHOCTH) TIOTPEOHOTO KOJIMYECTBA BOJIBI ISl MX BOJOCHAOXKEHUSI HA PACUETHBIH CPOK M Ha
MIEPCIEKTUBY, TPEOOBaHMI K Ka4eCTBY BOABI;

0) ITaHOBBIN MaTepwai - Tormorpaduyeckue KapThl U IUTaHBI pa3indHbIX MacinTaboB: ot 1:10000
mo 1:100000 u xpymHee 1:10000 mis oTAENBHBIX OOBEKTOB - MpH pa3padOTKe TeHepalbHBIX IUIAaHOB
MPOMBIIIJICHHBIX Y3JIOB, CXEM YIOPSIOYCHHUS CYLIECTBYIOIIEH 3aCTPONKK B MPOMBIIUICHHBIX paiOHaX
TOpPOOB M JAPYTMX HACENEHHBIX ITYHKTOB, CXEM pPa3MEINEHMs MPOEKTUPYEMBIX MPOMBIIUICHHBIX
npeanpustuit; oT 1:1000 mo 1:10000 - mpu pa3paboTke MPOEKTOB IeTalbHOM IuIaHHPOBKH; oT 1:10000
o 1:25000 - mpu cocTaBlIEeHUHM I'eHEPAJIbHBIX IUIAHOB IUIAHUPOBKU TOPOJOB U JIPYI'MX HACEJICHHBIX
nyHKTOB; oT 1:25 000 1o 1:100000 - npu pa3zpaboTke NPOEKTOB paiioHHOW M1aHKpoBKU; oT 1:100000
mo 1:300 000 - mpu pa3paboTke cxem paiioHHOH muanupoBku U oT 1:100000 mo 1:1000000 - mpum
pa3paboTke reHepaibHbIX, 0aCCEHHOBBIX U TEPPUTOPHANBHBIX CXEM MCIIOIB30BaHUS U OXPaHbI BOJ;

B) JaHHbIE O HAIMYMM ITIOJ3EMHBIX BOJ JUIS HCIIOJIb30BAHUS 110 3aaHHOMY HasHadeHuro. [Ipu
OTCYTCTBUM TaKMX IAHHBIX MPOEKTHAs OPraHU3alysl BbIAACT 3aJaHNE T€OJOTHYECKHM OPTaHU3ALMSIM
Ha pa3BeJKy MOA3EMHBIX BO/I.

Heo0xoanmasi cTeneHb pa3BeIaHHOCTH MOA3eMHBIX BOJ 1151 IPOEKTHPOBAHMS BO/103a00POB

2.33. lns pa3paboTKH NPOEKTHO-CMETHOW OKYMEHTAllMd Ha CTPOHUTEIBCTBO BOII03a00PHBIX
COOpPY>KEHHUI B OJTHY CTaAni0 (paboUmii MPOEKT) MK B JIBE CTaTUM (MIPOEKT U paboyast JOKyMEHTAIINs)
MOJI3eMHBIE BOJIBI Y4acTKa IIPEIIOJIaraeMoro pa3MeleHus] B0J103a00pa Ha MECTOPOXKICHUSIX JIH000M
TPYIBI TOJDKHBI OBITH pa3BellaHbl JeTAIBHO B 1MoJHOM cootBeTcTBUM ¢ MHcTpykuuerr 'K3 CCCP, a
OKCIITyaTallMOHHBIC 3aI1acChbl BBISIBJICHBI 110 NPOMBIIIJICHHBIM KaTCropruiaM B COOTHOIICHUH, YKa3aHHOM
B Ta0i. 2, u npu HeoOxoaumoctu m. (1.11, 1.18) yreepxaenst 'K3 CCCP unm B cOOTBETCTBYIOLIUX
ciydasx TK3 (cm. . 1.16).

2.34. TIpu pa3paboTKe MPOEKTHO-CMETHOHN JTOKYMEHTAIIMH Ha NPEANISCTBYIOIINX MPOEKTY CTaIHsX,
KOTZa Pa3BEIOYHBIX Pa0OT Ul OLEHKH SKCIUTyaTallMOHHBIX 3aMacOB MOJ3EMHBIX BOJI, BBITTIOJIHEHHBIX
CIEIMAIBHO Ul JAHHOM NPEONpPOSKTHOW CTaguM, Kak IPaBHIO, HE MMEETCS, BBIOOP HCTOYHHKA
BOJIOCHAOKEHHMS ¥ €r0 000CHOBaHNE MOTYT OBITH IPOU3BEICHBI:

[0 MMEIOIIUMCSI MaTepHuanaM Pa3iIMYHbIX CTaJui pa3BeAKU IMOJ3EMHBIX BOJ, a TaKXKE Pa3BEIKH,
BBITIOJTHEHHOH AJ1s1 IF000TO IPYroro Ha3HauYeHHS;

0 THJIPOTeOJIOTUYECKUM JJAHHBIM O BO3MOYKHOCTH PACIIUPEHHMsI JEHCTBYIOIMX BOo103a00poB. [lox
TUJPOreOIOTMYECKUMH  JaHHBIMH, TMOATBEPKIAIOIIMMH BO3MOYKHOCTh PACIIMPEHUS JIEHCTBYIOLIUX
B0OJ103200pOB, MOHUMAETCS HaJIMYHE HE MOJHOCTBHIO MUCIIOJIB3YyEMbIX 110 IUIOMAIN WM 1o riryOuHe (1o
TIOHM)KEHHIO YPOBHS) DKCIUTyaTallMOHHBIX 3allacoB IMOJ3EMHBIX BOJ JCHCTBYIOIIMM BOA03a00pOM Ha
pa3BelaHHOM MECTOPOXKJCHUH, YCTAaHABIMBAEMOE ITyTEM COIIOCTABICHHS MAaTE€pHaloB OLECHKH M
YTBEP)K/IEHHUSI DSKCIUTyaTallMOHHBIX 3allacoB IIO/I3EMHBIX BOJ C MaTepuajllaMM HaOJIoAeHUH 3a
9KCIUTyaTanuel Bogo3abopa (KOMMIeCTBOM OTOMPAaEeMOi BOJIBI CKBaKHMHAMM, TTOHW)KEHUSMH YPOBHS B
HHUX, Ka4eCTBOM BOJBI) M 32 PEKMMOM BOJOHOCHOTO TOPHU30HTa B 30HE BIHSHHUS JEHCTBYIOIIETO
B0J103200pa M Ha IUTOLIAJSIX, MPWJIETAIOIINX K 3TOM 30HE.

I'maporeonorudeckue JaHHbIE O BO3MOXHOCTH pAaCIIMPEHUS AEHCTBYIONIMX BOJ03a00pOB
MOJyYaroTCsS B pe3ylbTare padoT, BHIMOJHAEMBIX Ha CTaJAWM ‘dKCIUTyaTallMOHHAs pa3Beaka” (CM. II.
1.20):

M0 MarepuajaM U3y4eHUs Pe3yJIbTaToB JUTUTENBHON JKCIUTyaTallid CYNIECTBYIOIIMX BO03a00pOB
B aHAJIOT'MYHBIX TUAPOTCOJIOTNYCCKUX YCIIOBUAX,

0 IaHHBIM 00 OOIIEM Te0JIOTHYECKOM U THIIPOTre0IOTHYECKOM CTPOCHHH.

VrBepxnenue 3amacoB B I'K3 CCCP wmm B TK3 Ha npeamecTByrOmMX MNPOEKTY CTaaUsAX He
SBIISIETCSI 00S3aTEIbHBIM.

2.35. JInst cxeM reHepalibHbIX IJIaHOB IMPOMBINIJICHHBIX Y3JI0B 000CHOBaHMEM BHIOOpa MOA3EMHBIX
BOJ B KAayecTBE MHCTOYHHKA BOJOCHAOXKEHUS MOTYT CIYXWTh JIOOBIC HMEIOIIMECS JaHHbIE W3
MIEPEUNCIICHHBIX HIDKE MO PA3IMYHBIM IPYTIaM MECTOPOXKICHHUH:

1-it rpynmbl - JaHHBIE JETaIbHOW Pa3BEIKU IOJ3EMHBIX BOJ; THAPOTEOJOTHYECKHE AAHHBIE O
BO3MOXXHOM pacUIMpPEHUH ACHCTBYIOIIMX BOA03a00pOB B Mpeieiax IMPOMBIIUIEHHOTO Yy3la ¢
000CHOBaHKEM YBEIHYCHHUS 0TOOPA MOJ3EMHBIX BOJ 10 TpeOyeMoro oosemMa BOIOTIOTPEOICHHS;

JaHHBbIC ITOUMCKOB HJIN npeuBapMTeanOﬁ Ppa3BCAKU MOJA3CMHBIX BOJ; 3aK/IIOYCHUC O BO3MOKHOM
oTOOpe IOJI3eMHBIX BOJA Ha YydYacTKe pa3MeElIeHHs HaMe4yaeMoro BoJ03abopa IO pe3ysbTaTaM
OGCHC}IOBaHI/IH N HU3YYCHUSA HOaHHBIX OKCITyaTalluu JJIIUTCIbHO ):[eﬁCTBy}OIHHX BO[[O3a60pOB B
AQHAJOTUYHBIX THAPOTE€OJIOTHYECKUX YCIOBHSX;



2-ii Tpynmbl - JaHHbIE TOWCKOB; MPEABAPUTEIHLHON WIM JETalbHOW pa3BelKH MOJ3EMHBIX BOI;
JIAaHHBIE O BO3MO)KHOM PaCIIMPEHUH JCHCTBYIOIUX BO032a00POB;

3-ii rpynmbl - AaHHBIE NpPEABAPUTEIbHOW WM JETAIBHOM pa3BelKH; JaHHBIE O BO3MOXHOM
pacuMpeHun AeHCTBYIONINX BO103a00POB.

2.36. [Ipyn oTCyTCTBMM JETaIbHO pPa3BEAaHHBIX 3allacoB, KOIZA IIOJ3EMHBIC BOJBI B KauyecTBE
WCTOYHMKA BBIOpPAaHBI MO JaHHBIM IOMCKOB, TPEIBApUTENBLHON pPa3BEAKH, MO JaHHBIM BO3MOKHOTO
pacuMpeHust ACHCTBYIONIMX BOJ03a00pOB WM IO AHAIOTHH C JACHCTBYIOUIMMH BOJ03a00paMHy,
MPOEKTHas OpraHu3amysl JOJDKHA BBIAATH COOTBETCTBYIomeH opranmsanmmu  Muareo CCCP,
MIPOU3BOJICTBEHHOMY Teosiorndeckomy oOwenuHennto (I11'O) 3amanme Ha [ETampHYIO pPa3BEAKY
MOJ3EMHBIX BOJ| HA HAMEYAaEMOM YJacCTKE pa3MEIIeHUs Bogo3abopa 1-i odepean BOAOMOTpeOICHUS U
P HEOOXOIUMOCTH yTBEp)KIeHHE dKcIuTyaTaninoHHbIX 3anacoB I'K3 CCCP wm TK3.

2.37. IIpu cocTaBieHHM CXeM pa3MeLICHHsS TPYIIBl NMPEeANpUATHIl B MPOMBIIUIEHHBIX paifoHaX
ropoioB U APYIrux HaCCJICHHBIX IIYHKTOB 06OCHOBaHI/IeM Bbl60pa HUCTOYHHKA BOI[OCHa6)KeHI/IH MOryT
CIIy)KUTh JaHHbIE, YKa3aHHbIC JIUIsI 0OOCHOBAHHS CXEM I'€HEpAJIbHBIX TUIAHOB MPOMBIIIICHHBIX Y3JI0B, a
TIPY MX OTCYTCTBHH - IPOTHO3HBIE PECYPCHI MTOJ3EMHBIX BOJI C BBIJIaueii COOTBETCTBYIOIIMX 3aaHUi Ha
Ppa3BelKy MOJA3eMHBIX BOJI M OLICHKY MX JKCILTyaTallMOHHBIX 3aI1acoB.

2.38. [lpu pa3paborke cxem (TPOEKTOB) paHOHHON IUTAHUPOBKU [UII OOOCHOBaHHS BBIOOpA
MCTOYHHMKA BOJOCHA0XKEHHS MOTYT OBITh MCIOJIB30BaHbI T€ XK€ JAaHHBIC, YTO M JUIT 0OOCHOBAHHS CXEM
TeHEPAIBHBIX IIIAHOB TPOMBIIIIEHHBIX Y3JIOB, @ TIPH OTCYTCTBHUHM TaKHX [AHHBIX - HPOTHO3HBIC
pecypchl TOA3EMHBIX BOJA C BbAAUeH 3aJaHMs Ha [ETAIBHYIO Pa3BEIKy M TNPH HEOOXOJMMOCTH
YTBEPK/ICHHS 3aI1acOB MOA3EMHBIX BOJ - UIsl OOBEKTOB MEPBOH OYEpPEN CTPOUTEICTBA.

2.39. JIns 060CHOBAaHUS T€HEPATBbHBIX IUIAHOB TOPOJOB M APYTHMX HACEJCHHBIX IMYHKTOB, a TaKXKe
IIPOCKTOB }IeTaﬂbHOi/lI IJIaHUPOBKU B 4YaCTH BOI[OCH36)KCHI/IH MOTyT 6bIT]) HCIIOJIb30BaHbl JAHHBIC O
BO3MOYKHOM PaCUIMPEHUHU JEUCTBYIONIEH CUCTEMBI BOJOCHAOKEHUS, a TAKXKE UMEIOIIUECs MaTeprabl
MOUCKOB IIOJA3CMHBIX BOJ B JTaHHOM paﬁOHe C Bbmaqeﬁ npu HeO6XO[[I/IMOCTI/I 3aJaHus Ha JCTAJIbHYIO
pasBellKy W YTBEp)KICHHE 3allacoB IIOJ3EMHBIX BOA - JUIS OOBEKTOB MEpPBOH OYEPETHOCTH
CTPOUTEIBCTBA.

2.40. Tlpu pa3paboTKe OTpacieBBIX CXeM O00EeCIeYeHHOCTh MPOM3BOJICTBA BOAHBIMH PECypcamMu
MIPUHUMACTCS B COOTBETCTBHM C OajlaHCaMH BOJ, COCTaBJISIEMBIMH B TEPPUTOPHAIIBHOM paspese
MunBoxo3om CCCP n ero TeppUTOpHATBHBIMH ITOIPA3ACICHUSIMU.

IIpn pas3paboTke TEPPUTOPHATBHBIX CXEM OLEHKa BOJHBIX PECYpCOB IIPOM3BOAMTCS B
COTIOCTABJICHUM C TOTPEOHOCTHIO B BOAE XO3SICTBA W HACENCHHA pecIyOonuKu (paiioHa).
OKCIUTyaTallMOHHbIE BOJHBIE PECYPCHI OMPENEISAIOTCS KaK OCTaTOK MEKAY PEaJIbHO BO3MOXHBIM
pacxosioM BOJbI U (paKTUUECKMM OTOOPOM ee B Mpejenax BOJHOTo OacceliHa (cTBOpa) pecryOiuKH
(paiiona) uiaM HaceJleHHOTO MyHKTA. [Ipy 3TOM MCHONB3YIOTCS BCE UMEIOIINECS THIPOTe0JIOrHYECKUE U
TUAPOJIOTHYCCKUE TaHHBIC T10 PETHUOHY.

2.41. Tlpu cocTaBiIeHUM T€HEPAIBHOH, OacCeHHOBOM, TEPPUTOPHATBHOM CXEM KOMIUIEKCHOTO
UCIIONIb30BaHMsl M OXPaHbl BOJ YUMTHIBAIOTCS 3alachl ITOJ3EMHBIX BOJ 00EMX TpymIl - OallaHCOBbIE
3arachl 1 3a0alaHCOBBIC 3a11achl, a TAK)KE IPOTHO3HBIE PECYPCHI.

IIpoexTnpoBanue pe3epBa B 3a0ope U NMoAa4Ya BOABI MIOTPEOUTETAM

2.42. Cucrembl XO34HCTBEHHO-ITUTHEBOTO, MPOM3BOJCTBEHHOTO W  CEJIBCKOXO3SHCTBEHHOTO
BOJIOCHA0KEHMSI IO CTENECHH HAAEKHOCTH MOJAYM MMM BOJBI AJsI OOECIeUeHHs HETPEephIBHOH, 0e3
ocoboro ymepba paOOThl HPEANPUSTHH M YCIOBHUH TNPOXKHUBAaHMSA HACCNCHHUS NPH KPUTHIECKOH
CHUTYaIlM HA COOPYXEHUSIX CUCTEMBbI M HA HICTOYHUKE BOAOCHAOKEHUSI JIETSITCS HAa TP KATETOPUH.

I[J'IH Ka)i(}lOﬁ KaTeropun HaJCKHOCTH YCTaHOBJICHBI O6"beM 1 CPOK AJOIMYCTUMOI'O CHUIKCHUS IMOJavn
BOJIBI, @ TAaKXKe JIOMyCTUMBIN CPOK NepephIBa B oaade BoasI (cm. 1. 1.15).

2.43. [Ipu BOJOCHA0KECHUHU U3 MOI3EMHBIX BOJI CHIDKCHHE MOa4y BOJIbI MIIH IIEPEPHIB B €€ MOIa4e
MOTPEOUTEII0 MOTYT BO3HUKHYTh B PE3YJIbTaTe HEMOJIAI0K Ha Boj103a00ope:

13 CKB@XHH - BCIICJICTBHE BHE3AITHOTO 3aCOPEHUs (MIIbTpa CKBAXUHBI ITPH 00Baje WM OCEAaHUH
TJIMHNACTBIX ITOPOJ, JISKAIIUX HaJl BOJOHOCHBIM IUIACTOM, MPOpbIBa (PUIBTpyOLel MOBEPXHOCTH Ha
Kapkace (UIbTpa ¥ WHTEHCHBHOTO IIECKOBAHHS CKBa)KHUHBI, OOPBIBA BOAOIOABEMHBIX TPYO, MOJIOMKH
Hacoca WM JBUraTelIsl, a TAKXKE MPU HE0OXOJMMOCTH OTKIIFOUSHHS (110 IUTaHy PEMOHTA WIIM BHE IIJIaHa)
OJTHOW WJIM HECKOJIBKHX (TI0 OYepe/n) CKBaXHH JUIS pereHepanuu (puiabTpoB U MOPOJ MPHPHUIBTPOBOI
30HBI C 1IETbI0 BOCCTAHOBJICHHSI IPOU3BOAUTEIBHOCTH CKBAKHUH;

U3 INaXTHBIX KOJOXIEB - BCIEACTBHE OOBaja KPEIUICHHS M HapyLICHHs LEIOCTHOCTH (QHIBTpA,
MOJIOMKH Hacoca, IBUraTels;

TOPU30HTAJILHOM - BCJIEACTBHE 3aCOPEHMS Ha OTIENBHBIX y4yacTKaX BOJIOIPHUEMHOW WIH
BOJIONIPOBO/ISIIIEH YacTH BOJ103a00Pa, MOJOMKH HAcoca, IBUraTeis B BOZOCOOPHOM KOJIOALE;



JIy4eBOM - BCIEACTBHE 3acOpeHHs (UIBTPOB-IyUeH, 3aMI€HHSA pYCIOBBIX OTJIOXKEHHH Haj
(bubTpaMu-sIy4aMu, NOJIOMKH BOJOIOABEMHOIO 000PY/JOBAaHHMS B LIIAXTe.

2.44. TIpu BO3HNKHOBEHUH Ha B0J103a00pe aBapUHON CUTYaIlMM WIX IIPH IUIAHOBOM BBIKIIIOUEHUN
13 paboThI OTJACTBHBIX CKBAXHH JUISI UX PEMOHTa CHIW)KEHHE I10/1a4d BOJBI MTOTPEOHUTEII0 HE JO0JDKHO
npeBbIIaTh 3 % pacuyeTHOro pacxosa, a MOJHbBIM PacyeTHHIH pacXoj NODKEH OBITh BOCCTAHOBJICH B
yKazaHHBIC BBIIIE CPOKH (CcM. M. 1.15) COOTBETCTBEHHO KAaTeropusM HaAeKHOCTH. s 3TOro
B0J103200p JOJDKEH UMETh Pe3epB (3arac) B BOJ03aXBATHBIX COOPYKEHHSAX (Pe3epB MO UCTOYHUKY) HIIH
B BOJJONIOABEMHOM 000py10BaHHH (“TOpSUMil” pe3epB), WK U B TOM H B IPYTOM OJJHOBPEMEHHO.

2.45. BennunHa pesepBa ONpeAesieTCsl KaTeropuel CHCTEMbI BOIOCHA0KEHHS, a CPEICTBA pe3epBa
- TUTIOM B0J103200pa ¥ THAPOT€0JIOTHIECKUMH YCIOBHAMH.

Peseps Ha Bo03a00pe MOA3EMHBIX BOA U3 CKBaXHH npeaycmorper B CHull 2.04.02-84 (tabm. 4).

Tabnwua 4
Kateropus cucteM BOIOCHAOKEHHSI
KomuuectBo pabounx KOJIMYECTBO PE3EPBHBIX CKBAKUH Ha | KOJIMYECTBO PE3EPBHBIX HACOCOB Ha
CKBXXHH Ha BOJI03a00pe BOJ103a00pe CKJIaJIe
1 11 11T | 11 111
Ot 1104 1 1 - 1 1 1
Ot 5 g0 12 2 1 - 1 1 1
Ot 13 u Gosree* 20 10 - 10 10 10

* Ucuncnsercs B % KOJIUYECTBA pa60q1/1x CKBa>XHH.

2.46. B 3aBHCHMOCTH OT THIPOTCOJOTHYCCKUX YCIOBHH W TpH HEOOXOTUMOM OOOCHOBAaHUH
KOJIMYECTBO PE3CPBHBIX CKBaXXWH MOXeT ObITh yBenmmdeno (CHwull 2.04.02-84). IIpm aTtom BMecTo
YBEIMUYCHUS] YHCNIA PE3EPBHBIX CKBAXWH B OTIEIBHBIX CIIydasxX BO3MOXKHO BbIOpaThb M3 0OIIETo
KOJIMYECTBA CKBAXKHMH Ha BOJ03a00pe Takue, KOTOpbIE NMPH HEOOXOAMMOCTH MOTYT OBITH BPEMEHHO
nepeBeIeHbI Ha (POPCUPOBAHHBINA PEXXUM pabOTHL, - Ha OOJIbIIEE MOHIKCHNE TUHAMUUECKOTO YPOBHS B
HUX ¥ OOJbLIMH MX aeOuT. B 3TOM ciydae Ha cKiane JAOJKHBI ObITh HACOCHI C HECKOJIBKO OoJblLIeh
MPOU3BOJIUTEIBHOCTHIO, YEM T€, KOTOPBIMUA 000PYI0BaHbl CKBaXKHHBI ISl IKCILTyaTalluy Bojio3abopa B
HOPMAaJIbHBIX YCIOBHSX. [IpH 3TOM J0J1KEH OBITh Pe3epPB MOILIHOCTH B 3JICKTPOCHA0KEHHUH.

2.47. Pacnono)xeHre pe3epBHBIX CKBaKHH HAa BOJI03a00pe ONPEAEIsIeTCs] B 3aBUCHMOCTH OT CXEMBI
B0J103200pa M THAPOT€OJIOINIECKUX YCIIOBHH.

[Tpn nuHelHOl cxeme BoJ03a00pa pe3epBHBIE CKBAXXHHBI MOTYT OBITH PAacIOJI0KEHBI WM Ha €ro
¢manrax ¢ obmmM aus Bomo3abopa IIaroM MeEXIy CKBaKHHAMH, WIM B Tpenenax paga (4ro
9KOHOMHYHEE) MEXIy CKBOXHHaMM (WM ONKEe K CKBOXMHAM), HAXOAAMIMMECA B JIydIINX
THPOTEOJIOTHYECKHUX YCIIOBHUSX, TOMYCKAIOIINX BPEMEHHYIO 3KCIUTyaTalnuio OJHOBPEMEHHO pabouel u
PE3EPBHOM CKBaXXHH C X IMPOEKTHBIM JCOUTOM NpH OOJIbIIEM, IPOTHB IIPOEKTHOTO HOHMKEHUH B HUX
YPOBHS BOABI.

[Ipu rpymie pa3nugHBIM 00pa30M paCIOIOKEHHBIX pabounX CKBaXHH Ha BOJ[03a00pe pe3epBHEIC
MOTYT OBITH pa3MelIeHbl B JI000M MecTe B Ipefenax BoJ03abopa C y4eTOM THIPOre0JOTHYeCKUX
YCJIOBUIA IO YKa3aHHOMY BBIIIE IPUHIIUITY.

PesepBHBIMU MOTYT OBITH JIIO0BIE U3 OOLIETO YUCIIa CKBRXUH, TIPOOYPEHHBIX Ha Bogo3abope.

CkazaHHOE O TIPOCKTHPOBAHMM pPE3EPBHBIX CKBAXHWH B PpAaBHOM CTENEHH OTHOCHUTCI M K
MIPOECKTUPOBAHUIO PE3EPBHBIX MIAXTHBIX KOJIO/IIEB.

2.48. PeszepB Ha TOPH3OHTANBHBIX BOXO3a0Opax ClEAyeT MpeaycMaTpuBaTh B  €T0
MIPOM3BOANTENHHOCTH Ha BEIWUYHMHY 110 25 % Oomble pacueTHOro pacxona. IIpu aTom perymmpoBanue
TIOCTYIUICHHSI B BOJI03a0OPHBIN KOJIOZEIl PAacUeTHOrO pacxoja BOIBI MPH HOPMAIBHBIX YCIOBHAX
paboTHl BOZ03a00pa MOXKET OCYIECTBISTHCS IIUTKOM Ha CIMBE BOJBI B BOJOCOOPHBII KOIOJEL.

2.49. Pe3epB Ha JIyueBBIX BOJ03a00pax ¢ pa3MelIeHHeM CKBaXHH-IIydeil Ha Gepery W IMof pyciioM
PEeKH A BOJOCHAOKEHHSI KPYHHBIX BOIOMOTpEeOHTENeH MpH ABYX M Oojee pabodmx Bomo3abopax
MOXET OBbITh 3aIPOCKTUPOBaH WJIM LIEJIMKOM B BHJE OJIHOI'O PE3epBHOTIO BOJ03a00pa, WIM B BUAE
PE3EepBHBIX CKBaXXHMH-Iy4el B Ka)J0M Bofo3a0bope.

[Tpu BomocHaOXEHMHM HEKPYIHBIX BOAONOTpPEOHTENCH OIHMM pabOYMM JIy4eBBIM BOJI03200pOM
pe3epB B HEM CIIEIyeT NTPeyCMaTpUBATh B BUJIE PE3EPBHBIX CKBRKUH-ITyUYeH,

KonmuecTBo pe3epBHBIX CKBKUH-Ty4eii MOXKHO ITPUHUMATh 1O Tab1. 4a.

PesepBHBIC  CKBaXMHBI-TYYM  II€JI€COOOpPAa3HO  pacmonaraTb IOJ  PYCJIOM  peku  (uX
MIPOM3BOUTEIBHOCTH OOJBIIE OEPETOBBIX CKBAXHMH-IyUeH) W 0053aTENbHO BHIIIE Pa00YMX CKBAKHH-
Jy4eH 10 MOTOKY C TeM, YTOOBI NIPU pEreHepalli JOHHBIX OTIO0XKEHHH Haj pabodMMH CKBa)KWHAMU-



aydamu (KOTOpPBIC Ha 3TO BPEeMsl JOJKHBI OBITh 3aKPBITHI Ha BXOJIE B IIAXTy) BOJA, MOCTYIAIOMIAs B
[IAXTY 10 PE3CPBHBIM CKBAKUHAM-JTyuaM, ObliIa Obl CBOOOIHOM OT B3BCIICHHBIX BEICCTB.

Tabnuua 4a
KonmgectBo pabounx Yucio pe3epBHBIX KomuyectBo pabounx Uuco pe3epBHBIX
CKBa)XMH-JTy4el Ha CKBa)XUH-JTy4ei CKBa)XUH-JTy4el Ha CKBQ)KUH-JTy4el
BOJ103a00pe BOJ103a00pe
3-4 1 5-7 2

2.50. PesepBHBIC CKBaYKUHBI, IAXTHBIC KOJOIII, CKBaXXHUHBI-IYYH Ha BOJ03200paX MOA3EMHBIX BOJ
JOJDKHBI TIEPHOJMYECKH BKIFOYAThCS Ha KOPOTKHH CPOK B paboOTy i MOJJIEpKaHUs HX B pabouem
COCTOSIHHH, O 4YeM B IPOEKTe BOZ03a0opa (B MHCTPYKIMH IO €ro 3KCIUIyaTalWh) TOJDKHBI OBITh
CIIeLIMaNIbHBIC YKa3aHHSI.

3. COOPYXKXEHMUsI J151 3ABOPA ITOJA3EMHBIX BOJl

Cnoco0sb1 Oypenusi Bog03adopubix ckBazkuH. KoncTpykuuu. Od1ue 1aHHbIE

3.1. bypeHne B0J103a00pHBIX CKBa)KHH IPOW3BOJUTCS B OCHOBHOM JBYMS CIOCOOaMH - yJIapHO-
KaHaTHBIM M BpallaTeJIbHBIM C MNpSIMOHW Wi 0OpaTHOW mNpombIBHOM Kpome Toro, mpuMeHSOT
KOMOMHHUPOBAHHBIH, KOJOHKOBBIA M PEAKTHUBHO-TYPOUHHBIH CIIOCOOBI

ITpy MpoeKTHPOBaHMK BOJ03a0OPHBIX CKBAXHH CHOCOO OypeHHWs! BBIOMPAIOT HCXOAS W3 OOLIMX
TeOJIOTUYECKUX W THIPOTeOJOTMUECKUX YCIOBUH ydyacTKa pa3MelleHHs Boao3abopa - IIyOuH
3aJIeTaHus] BOJIOHOCHBIX T'OPM30HTOB, MOAJIEKAIINX BCKPBHITHIO M OKCILUTyaTallUH, JUTOJIOTHH IOPOL,
CIJIaralolnuX BOJOHOCHBIH TOPHU3OHT, @ TaKXKe M3 HEOOXOJMMOTO JHaMeTpa CKBaXXMHBI M HAHOONbIIECH
TEXHHUKO-KOHOMHYECKOH LIeJIeCO00pa3sHOCTH Cc110co0a OypeHHs B JaHHBIX KOHKPETHBIX YCIOBHSIX.

TexHUKO-IKOHOMHYECKasl 1eeco00pa3sHOCTh MPUMEHEHUs TOTO0 WIM HHOTO crocoda OypeHus
CKBQ)XUH OIPEIEISIETCs 0 COBOKYITHOCTH TPEX MOKa3aTelieil: KaueCTBO U JIOJATOBEYHOCTh CKBAXKUHBI,
MPOJIOJDKUTENLHOCTD €€ COOPYXKEHUsI, CTOMMOCTh COOpPYKeHHUs1 B ciydasix, Korna He MpecTaBisieTcs
BO3MOXKHBIM COTJIaCOBaTh BCE TPU ITOKA3aTels, PEIIAIOIIUM JOJDKEH ObITh, KaK INPaBHIIO, IEPBBIHA
I0Ka3aTellb.

IIpu BbIOOpe cmocoba OypeHus BOJO3a0OpHBIX CKBaXHH HEOOXOJMMO DPYKOBOJCTBOBATHCS
PEKOMEHIALUSIMH, IIPHBEICHHBIMU B Ta0I. 5.

Tab6muma 5
Cnoco0 Gypenust YcroBus IpUMEHEHHS
YV napHo-KaHaTHbII B pBIXIIBIX U CKaBHBIX MTOPOJIAX MU TIyOHHE CKBaXXHH 10 150 M
PotopHelii ¢ mnpsmoii|l. B pRIXJIIBIX W CKaJdbHBIX IOpOAaX NpW JI000H TIyOMHE CKBaXXHH C
IIPOMBIBKOH HavaJgbHBIM JuameTrpoM 10 500 MM Ha TOPM3OHTHI MOI3EMHBIX BOJ,

oOmamaromye OONBIIMMU HAOpaMu, C TPOMBIBKOM TIJIMHUCTBIM WU
BOJIOTUIIAHOBBIM PACTBOPOM.

2. B ckampHBIX TOpOAAax Ha HEHAIOPHbIE BOJOHOCHBIE TOPHU30HTHI MpHU
YCIOBHU IPUMEHEHUS B KAUECTBE IPOMBIBHOM XKHUIKOCTU YUCTON BOJBI
KomOnHMpoBaHHBbIH ITpu rybune ckBaxun Ooinee 150 M Ha HEHANOpHBIE WM ClaOOHAIOPHBIC
(YnapHO-KaHATHBIM  ¥M|BOJAOHOCHBIE TOPHM3OHTHI, MNPEACTABICHHBIC PBIXJIBIMH OTIOXKEHHAMH. [lo
POTOPHBI C  NPSIMOW|KPOBJIM BOAOHOCHOTO TOPH30HTA - POTOPHBIN C TIIMHHUCTBIM PAacTBOPOM; ITO

IIPOMBIBKOI1) BOJIOHOCHOMY TOPH30HTY - YAapPHO-KaHATHBIA

PotopHerii ¢ obpatnoii|B mopomax [-IV xkaTteropmii ¢ comepkaHHEM B PBIXIBIX H CBS3HBIX

MIPOMBIBKOH OTJIOKEHHAX MPH TITyOmHe ckBaxxuH 10 200 M

KoioHkoBEIi B ckanpHBIX moponax auamerpoM 1o 150- 200 mm mpu ray6nHe OypeHus 10
150m

PeaxtuBHO-TypOUHHBI |[Ipy Oonbmnx rayouHax (500-1000 M m OGosiee) W OONBIIUX JHAMETpax
CKBQXKUH

3.2. Ilpu BpamarenbHOM criocode OypeHHs CKBaXKHMH CIEAYET MPeAyCMaTpUBATh MPOMBIBKY, IPH
3TOM:

a) MpH MPSIMOW MIPOMBIBKE 320051 B CKaJIBHBIX M MOJTYCKAJIBHBIX OPO/IaX MPUMEHSTh YUCTYIO BOAY,
a B MECYAHBIX IOpOJax - OE3rVIMHUCTHIC MPOMBIBOYHBIC >KHJIKOCTH, HalpuMep BOIOTHUIIAHOBBIN
pactBop [MHMHMCTBIA pacTBOp IOIMyCKaeTcs MPHUMEHATh NPH OypEeHHWH IO HAllOPHOMY BOJOHOCHOMY



TOPU30HTY M IO HENPOAYKTHBHBIM HMHTEpBajaM; HEOOXOIUMOCTh €ro MPHUMEHEHHUsS JOJDKHA OBbITh
000CHOBaHa MpPOEKTOM. [lapaMeTpbl HPOMBIBOYHOM IKHUAKOCTH HAMJICKHUT IMOJIOUPATh C y4YETOM
THJIPOTEOJIOTHUECKHUX YCIOBUI NPOXOANMBIX IOPOJT;

0) npu oOpaTHON TpPOMBIBKE 3a00s1 OYpOBYIO yCTaHOBKY OOecHeuMBaTh BOAOIH Ha BeCh MEPHOJ
OypeHHMsT B KOJHMYECTBE, ONPENENIIEMOM MOIIHOCTHIO M IPOHHIAEMOCTHIO MPOXOJMMBIX MOPOJ
Pa3HOCTh OTMETOK MEXIY YCTaHOBHBIIMMCS YPOBHEM BOJBI B CKBOKHHE M IIOBEPXHOCTBIO 3EMIIH
JOJDKHA ObITH He MeHee 3 M. [lpu 3ameranuu ypoBHs BOABI Ha INIyOWHE MEHee 3 M OT MOBEpPXHOCTH
3eMJTH MIPOXOJKY CKB)XHH CIIEIYeT OCYILECTBILATh OYPOBBIMU CTaHKAMH C MOAHHUMAIOLIMMCS POTOPOM
U BBIBOAOM KOHJYKTOPA BBIIIE ITOBEPXHOCTH 3€MJIM, YTOOBI 00eCIeYnTh HeoOXOqUMOE NPEBBILICHUE
MIOJTHOTO THAPOCTaTHYECKOT0 JaBIEHHs CTOI0A B CKBYKMHE HAJl IIACTOBBIM.

I'nuHa ¥ BoJa, HCTIONB3yeMBble IPH OYPEHUH, JOIKHBI YIOBIETBOPSATH CAHUTAPHBIM TPEOOBAHUSM.

3.3. Tunbl cTaHkoB [uisi OypeHHsl CKBOKHH Ha BOJY, U HEKOTOPHIE MX TEXHHYECKHE IOKa3aTelH
NpUBENIEHBI B Ta0I. 6.

Tabnwia 6
Crioco6 Oypenus Tun cranka I'nmyouna | HawanbHbrit 3aBOJI-U3TOTOBUTEID
OypeHus, M | THaMeTp, MM
YV napHo-kaHaTHbII VI'B-3YK 100 600 HoBouepkacckuii 3aBoj UM.
YI'B-4YK 200%* 900 Huxkonbsckoro
BC-1M 300 300 -
BpamarensHo YPB-3AM 500 243 Kynrypcknit
POTOPHBII MalIMHOCTPOUTEINIbHBIN 3aBOJ
1BA-15B 500 394
YBEB-600 600 490 NmmmOaeBCcKkuii MaI3aBo
KononkoBbrit YI'b-1BIIII- 100-600 - -
YI'B-5BIIII
PeaktuBHO-TypOuHHSbI | BY-75Bp1(2) 2400 560 Bosrorpaackuii 3aBon OypoBoit
TEXHUKU

* I[OHYCKaeTCH H3MEHEHHE HOMUHAIIBHOM FHy6I/IHI)I B 3aBHUCHUMOCTH OT H3MCHCHHSA KOHCYHOI'O
JAnaMeTpa CKBaKUHBI.

Hnst  OypeHus BOMO3a0OpPHBIX CKBaXUH HEOOXOAWMO OTBEICHHE 3EMIM B  CICIYIOIIMX
MUHUMAJIBHBIX pa3Mepax (Tadi. 7).

Tabmuma 7

Tun cranka | YI'b-3VK | VI'B-4YK |VPB-3AM| VBB-610 1BA-15B CBbY JIM-150; 311B
[Lnomans, ra 0,04 0,12 0,06 0,12 0,09 0,02

3.4. [lpu OypeHHMM CKBa)XMH POTOPHBIM CIIOCOOOM B KadecTBE MOPOJOPa3pYIIAIOIIEI0 OpraHa
npumensitores posora sonactHeie (OCT 26-02-1282) n mapomeynsie ('OCT 20692-75%) u karasnor
“Ilapomeynsie gosora ¥ OypuibHble ronoBku”’, n3ganueii IUHTUXMMHE®TEMAIL B 1987 1.), a
npu OypeHUM YAAapHO-KaHATHBIM CIIOCOOOM - JKEJIOHKM W JI0JI0Ta KPECTOBBIC OKPYIJICHHBIC H
neyTaBpoBbie (TY 24-8 805-75) Beibop THa 6ypoBOTro HHCTPYMEHTA MPOBOIUTCS C YIETOM KPEIIOCTH
OypHMBIX TIOPOJ.

Kiaccndukanus ropHbIX HOpOJ B 3aBHCUMOCTH OT TPYZHOCTH IPOXOAKH M cliocoba OypeHus
ykazana B CHull IV-2-82, T. 1.

Juametp nonota npu OypeHUH BO03a00PHBIX CKBAXXUH CIIEAYET IIPHHUMATH

a) MpH BpalaTelbHOM criocobe Oypenus - Ha 100 MM Oonblie quamerpa oOCamHBIX TPYO; IS
CO3JIaHUs YITUPEHHOTO KOHTYPA IPaBUIHON OOCBHINIKHM B MECKaX CIIENYeT HPUMEHSTh Pa3InuHbIe THITBI
pacimpuTenel, pa3Mep KaBepHBI orpezessiercss mpoekToM. CepuifHO BBIITyCKaeMbIe J0JI0Ta UMEIOT
nuameTpsl 98,4-490 mMM;

0) npu yapHO-KaHATHOM cIocoOe OypeHHs B YCTOHUYMBBIX TpyHTaX - Ha 100 MM Oosble quameTpa
o0caHbBIX TPYyO; B HEYCTOWYMBBIX TPyHTax - Ha 6 MM MEHbIIe BHYTPEHHEro TuaMeTpa o0caHbIX TpyO.
ITpn mpoxo/1ke BOOHOCHBIX MECKOB TUAMETP KEJIOHKH JODKEH ObITh HAa 100 MM MEHbIIIE BHYTPEHHETO
nuaMerpa 00CaJHBIX TPYO.

[Ipu peakTHBHO-TYpOMHHOM OypeHHH MPHUMEHSIOT ABYXTypOWHHBIE Oyphl mumamerpom 394-1020
MM, H3rOTOBJIIEMBIE B cooTBeTCTBUHU ¢ TY 26-02-367-79



3.5. Ilpu HEOOXOAMMOCTH YBEIMYHThH JWAMETP CKBKUHBI B IECUAHBIX IOPOJAX B KaKOM-JIHOO
MHTEpBaNie N0 ee NIyOMHe (HanmpuMep, B HWHTEpBajle YCTaHOBKH paboued dvacth ¢uibTpa Uis
YBEJIMYEHUS TOJIIIMHBI €0 OOCHIIKH) MOXHO TOJIB30BATHCS PACIIMPHUTENISIME CHCTEMBI BocTokOypBOI
(TY 200-81) mnm KOHYyCHBIMH OarMakamu-pacuMpurensiMu cucremsl [IpomOypson (TY 200-81)
JuameTtpsl 00casHBIX TPYyO, B KOTOPBIE MOXKHO OITyCTUTDH OalIMakh-paclIipUTeIIH, TPUBEICHbI B Ta0I.
8.

Tab6muma 8

Juamerp obcamHOM TPyOBI, MM 168 219 273 324 377 426 | 530

Huamerp koHycHOro O6ammaka- | 240 - 290|290 - 342 | 342 - 394|394 - 4421442 - 492 492 | 590
paCIIUPHUTEIIS, MM

3.6. /Ina nobimeHust 3GGEKTHBHOCTH MPOXOAKH KPETKHX MOPOJ yOapHO-KaHATHBIMUA CTaHKaMHU
peKOMeHAyeTCs MPUMEHATh BUOpoyaapHbeie 0ypoBsie cHapaasl BC-1 u BC-2 (puc. 2), pa3paboTaHHbIe
BHUUAI Com u tpectom IIpomOypBo (Tabdi. 9).

Bubpoynapueie OypoBble CHapsiibl OO0ECIEYMBAIOT HaHECEHHe 10 3a00l0  IOCPEICTBOM
MOAINPYKUHEHHOIO YJapHUKA CEPUU JOIOJHUTEIbHBIX YAAPOB B MOMEHT KOHTAKTa J0JIOTa ¢ IOPOAOH
B IPOMEXYTKE MEXIy OCHOBHBIMH YAapaMH, YTO JaeT BO3MOXXHOCTh YBEJIMYUTH HWHTEHCHBHOCTD
JUHAMHYECKOTO BO3JeWcTBHA Ha 3aboif Onaromaps Oonee 3(QEeKTHBHOMY HCIIOJIIB30BAHHIO
KHHETUYECKON SHEPruM cHapsaa. Takod pexuM paboThl MO3BOJISAET PALMOHAIBHO HCIIOIH30BaTh
YCTaJOCTHEIE CBOMCTBa pa30ypuBacMoOil TBEPIOH MOPOIB M YBEIWIUTE CKOPOCTH ee OypeHus B 1,5-2
pasa. Kpome Toro, npumeHeHrne BUOPOYAAPHBIX CHAPAOB UCKIIIOYACT BO3ZMOXKHOCTh TIPHXBATa J0JI0Ta
moponoir. OcobeHHocTH OypeHHsI CKBaKMH C MPUMEHEHHEM BHOPOYNApHBIX CHAPSIOB H3JIOKEHBI B
PYKOBOACTBE

3.7. JIna KkpemieHusi CTEHOK CKBa)XKUH MPH OypeHWH M Ha MEPUOJ| MX IKCIUTyaTallud MPUMEHSIOT
o0caaHble cranbHble TpyObl, u3roraBnuBaeMeie mo OCT 10704-76* TpyObl ¢ TOHKMMU CTEHKaMu 7-8
MM CJICAyeT MPUMEHSITH [P CBOOOTHON MOCAKE UX B CKBAXKHHY, a C TONIIHMHOMN cTeHOK 10-12 MM-Tipu
[IPUHYIUTEIBbHOM MOCAJIKE.

[TpoekTHast rinyOMHa CKBaXMHBI Ha3HA4aeTCs B 3aBHCUMOCTH OT DIIyOMHBI W MOIIHOCTH
BOJIOHOCHOT'O TOPHU30HTA, IPUHATOTO JUIS AKCIUTyaTallly MOJI3EMHBIX BOJ, a €€ HauyaJIbHBII U KOHEYHBIH
JIMaMETpPHI - B 3aBUCHMOCTH OT Pa3MEpOB U KOHCTPYKIHMH (HIIbTPa, Hacoca, HAMEYaeMBbIX K YCTaHOBKE,
u ot cnocoba Oypenus. IIpu 3TOM cileyeT yUuThIBaTh, YTO HACOCH! C TOTPYXKHBIM aBuratenem (OLB)
MOTYT OBITH YCTaHOBJICHBI B TPyOKaX, THaMETpP KOTOPHIX COOTBETCTBYET HOMHHAIBHOMY IHAMETPY
Hacoca, a HacOCHI C JBHUTraTelieM Ha ycTbe ckBakuHBI (ATH) - B TpyOax, quaMerp KOTOpeX Ha 50 MM
6oJIbIlIe HOMUHATIBHOTO AMaMETpa Hacoca.

3.8. CkBaXuHBI KpEIATCS OOBIYHO HECKOJIBKMMHU KOJIOHHAMH OOCaIgHBIX TPYO B 3aBUCHMOCTH OT
rTyOWHBI CKBAXXKUH, HEOOXOIMMOTO KOHEYHOTO UX JHAMETPa, crrocoda OypeHus U THAPOTeOIOTHUECKUX
YCIOBUM MECTa HUX 3allo)KeHUsA. PasHuna B auaMerpax MeExXIy IpelblAylleld U IOCIELyHoIIeH
KOJIOHHaMH o0calHbIX TpYO JoimkHa ObITh He MeHee 100 Mm.

3.9. Beixoj1 K0JIOHH 00caaHbIX TPYO (MakCHMalbHas IJTHHA OHOM KOJOHHBI) B 3aBUCHMOCTH OT MX
JiaMeTpa U yCTOWYMBOCTH MPOXOIMMBIX MOPOJ IIPH IPUHYANTEIBHON TIoca ke npruBesaeH B Tadu. 10.

[Tpu cBoOoHOM crycke oOcamHbIX TPYO B MOPOJAX pa3HBIX THIIOB BHIXOJ KOJIOHHBI MOXKET OBITH
6omnee 1000 m.

[Ipn HanWYMM arpeccMBHBIX BOJ B HCIOJNB3YEMBIX M THIPABINYECKH CBA3aHHBIX C HUMH
BOJIOHOCHBIX TOPH30HTAX JAOJDKHA MPEIyCMaTPUBATHCS aHTUKOPPO3HOHHAS 3aluTa 00CaJHbIX TPYO.

Jns kpersieHusT CTEHOK CKBaXHWH TITyOMHON 10 250 M mpu cBOOOAHOW MOCaaKe KOJOHHBI TPyO
MOXHO NPHUMEHATH IJIACTMACCOBBIC TPYOBI C 3aTpyOHON IleMEHTanuel. YKa3aHUs 1O MPUMEHEHHIO
3TUX TPYO M3I0XKeHbI B “VHCTPYKIMM IO KPEMJICHUIO CKBAXHMH IUIACTMAcCOBBIMH TpyOamu mpHu
Oypenun ckBaxuH Ha Boay” , BCH 01-80 Muncensctpost YCCP.

IIpu ucnonp30BaHUU [T KPEMJICHUS CTEHOK CKBA)KHH IJIACTMACCOBBIX TPYO COOTHOIICHHE MEXIY
UX AMAMETPOM U JIMaMETPOM CKBaXKUHBI (10 AMAMETPY J100Ta) IOJDKHO COOTBETCTBOBATh YKa3aHHOMY
B Tabumie 11.
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Puc. 2. Bu6poynapusiii 6yposoii cHapsaa BC nis yiapHO-KaHATHBIX CTAHKOB
I - Tpoc; 2 - KaHATHBIN 3aMOK; 3 - HOXKHHILIBL, 4 - BUOpOYAapHas ITaHra; 5 - HaKOBaIIbHS; 6 - 0OeK;
7 - Ipy’kuHa; § - KOpIyc; 9 - TONMOJHUTENbHBINA yaapHUK; /() — 10I0TO



Tabmuia 9

[Tokazarens Mapka cHapsiia
BC-1 BC-2
Huamerp Oypenus, MM 250-300 350-400
Macca cnapsna, Kr 935 ¢ mostotom, & 250 mm | 1500 ¢ mostorom I 350 mm
BpricoTta cHapsiia 0e3 KaHaTHOTO 3aMKa, MM 6050 5430
Tabmuna 10
ITopons! cBs3HBIE, PBIXJIbIE U Juametp o0cagHbIX TPyO, MM
MIOJTyCKQJIbHBIE 1520-1220 | 1120-720 | 620-426 377-219 | menbine 219
Cyxue 15 20 25 30 45
BogoHocHble 20 25 30 35 40
Tabimma 11
JlnaMeTp cKBaXXMHBI (110 AUAMETPY J0JI0Ta), MM 345 445 495
Juamerp ractMaccoBoil TyObl, MM 225 315 400

3.10. [I;1s1 yMEHBILICHNS! METAUIOEMKOCTH KOHCTPYKIIMH CKBaXKHH, COKPAILIEHNS pacxo/ia 00Ca HbIX
TpyO, a Taxke JUIs MOBBIIIEHHUS BBHIpaOOTKM Ha CTAHOK IIeJIeCO00pa3HO IMOocaiKy oOcamHbIX TPyO mpH
yIapHO-KaHaTHOM OypeHHH ocymiecTBIATh BuOpomonorom BBC-1 (puc. 3) konctpykunn BHUUT'C u
Tpecta [IpomOypBoz (Tabmd. 12).

Tabmmma 12
TexHnveckast XapakTepUCTHKA BHOPOMAIINH Bubpomanisel
BBC-1 BIID-1 BIID-2
Juametp morpykaeMbIX (M3BIEKa€MbIX) TPYO, MM 219-630 168-426 219-426
[IpenenpHas rryObrHa CKBaXKUH, M 130 60 100
JlnamMeTp MpOXOTHOTO OTBEPCTHUS, MM - 250 350
MouHocTs puBoaa, kBT Macca, kr 2 15 24
2400 900 1500

IIpu 3abuBKe BHOPOMOJIOT HE TPeOyeT KECTKOTO KPEIUICHHsS Ha TPyOe, BBICOKAs MOTpY’Karomias
CIOCOOHOCTh BHOPOMOJIOTA AOCTUTACTCS BUOPOYJapHBIM PEXKUMOM PabOTHI C HATSHKEHHEM pabodmx
MIPY’KUH B XO/i¢ 3a0MBKHM OTIEIBHOW TSTrOBOW JIEOENKON MM TOJMCIIACTHOW CHCTEMOH OypoBOTO
craHka. J[ns M3BIEYEHMS NPOMEXYTOUYHBIX KOJIOHH NpU OOHAXEHUH (QHUIBTPOB BHOPOMOJIOT C
MIOMOIIBIO CaMO3aKJIMHNBAIOIIETO 3aXBaTa XKECTKO COSAMHSIETCS ¢ TpYOOil 1 epeHacTpanBacTCsl TaKUM
o0Opa3oM Ha >(QQEKTHBHBIN AN 3TOTO BHIAa pabOT BHUOpammMoOHHEBIN pexwuM. Bubpomonor BBC-1
TIO3BOJISIET JIOBECTH BBIXOJ B TOpoxy oOcamubix TpyO mo 50-60 M, moBbicuTh Oojiee 4eM B JjBa pasa
CKOPOCTb TOCA/IKHU TPYO, COKpPAaTUTh B CPETHEM B TPH pa3a UUCIO NEPEXOJIOB OT >KEJIOHHPOBAHUS K
M0Ca/IKe, UCKJIIOYUTH OTOOP M3 CTBOJIA CKBAXXHMHBI JIUITHETO 00bEMa BOZOHOCHBIX MECKOB BCIIEICTBHUE
omepexaromeil o0caiKu BCeW WX TOJNIIM, M30erarb BO3HUKHOBEHHS B XOA€ paboT aBapHIfHBIX
CHUTYallMid, CBSI3aHHbBIX C IPUXBATOM TPYO, HEBO3MOXKHOCTBIO OOHaXKeHus puibTpa | T. 11, [I[puMeHeHue
BUOPOMOJIOTa, KOHCTPYKIMSI KOTOPOTO OTBEYaeT CHelu(HKe yAapHO-KaHaTHOro OypeHus, Tpedyer
MHUHHMaJIbHBIX 3aTpaT BPEeMEHH Ha BCIOMOraTteibHble omnepauuu. [IpaBuima pabot ¢ BUOpOMOIIOTOM
BBC-1, merommka BbIOOpa ONTHMAaJIbHBIX IApPAaMETPOB MJISI KOHKPETHBIX YCIIOBHH IPUMEHEHHMS
pernamentipoBansl BCH 388-77/MMCC CCCP.

3.11. WHrepBan ycTaHOBKM paboueil yactn (uibTpa ONpEeAessieTcsl MPOSKTOM U YTOYHSETCS B
mpouecce TMPOXOJKHM CKBKHHBI B COOTBETCTBHM C JIOKYMEHTamMed ¥ Teo(pu3n4ecKuMu
uccienoBanusaMu. [Ipu ompeneneHny JUMHBI pabodel yacTH (HIBTpa COEAWHHUTENBHBIE MYy(THI B
CEKIIMHU HE YUUTHIBAIOTCS.

Jlns morpyXeHust B IIPOLECCE YAApHO-KAaHATHOTO OypeHus (WIBTPOBBIX KOJOHH TPyO mpH
YCTPOHCTBE IPaBUITHO-IIPOBOJIOYHBIX (DMIBTPOB ¢ KOHYCHBIM OalIMaKOM-PaclIMPUTENEM PAlHOHAIBHO
ucnonb3oBath co3nanubie BHUUI'C u tpectom IlpomOypBon BuGpatoper BII® ¢ ueHTpanbHbIM
MPOXOHBIM OTBEpCTHEM (pHC. 4).
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Puc. 3. Buopomosor BBC-1 st morpy:keHusi 1 u3BjaedeHus 00caHbIX TPYO NpH yAapHo-
KAaHATHOM OYpeHUH CKBAKHH HA BOIY
1 - MauTta OypoBOTO CTaHKa; 2 - THUIIE BUOPOMOIIOTA; 3 - 3a0aBHAs TOJIOBKA; 4 - YIapHBIA CTaKaH;
5, 6, 7 - 3abuBaeMble TPYOHI, § - TATOBAs NebeaKa; 9 - orpaHUIHTENb HaTsHKeHUS Tpoca; [0, 11 - 610ku;
12 - mynpT ynpasnenus; 23 - HATSHKHOHN Tpoc; /4 - BHOpOMEXaHN3M

Bu6patopsr BII®-1 u BII®-2 (cm. Tabn. 12) aHamOTrHYHBI MO KOHCTPYKIMH, HO Pa3IHYHBI IO
MOMIHOCTH U AHUaMETpaM MOrpyKacMbIX pr6 IIOCTOI/IHCTBOM O9THUX MAalIUH SABJIACTCA BO3MOXHOCTH
paboThl Ha 3a00€ CKBaKHHBI MOPOAOPA3PYIIAIONIETO WHCTPYMEHTA WIIM JKEJIOHKH C OJJHOBPEMEHHBIM
BUOPALMOHHBIM  TOTPY>KeHHEM TpyObl. BuOpaTopel no3BoisOT 3(PQPEKTUBHO MNpPEOJ0NeBaTh
BCTpEUAIONINecss B BOJOHOCHOM CJIO€ - IUIOTHBIE IPOCIOHKH IOPOA, OCYHIECTBISITH HA/IEKHYIO
nocaaky (GuiIbTpa B TpeOyeMbli MHTEpBaJl W YCTPaHSATh BOSHMKHOBEHME ITpHXBaTa (MILTPa B XOIE
OypeHHst CKBaXMHBI M 3achIKH TpaBusi. Bubparopsr BII®-1 1 BII®D-2 M0oXHO NPUMEHATH TaKke JUIs
BHOPAMOHHOTO MOTPYXEHUS U U3BJICUCHHUS 00CaHBIX TPYO COOTBETCTBYIOLINX PA3MEPOB.

3.12. JInst M30MIALMH CKBaXHH OT MPOHHKHOBEHUS B HUX MTOBEPXHOCTHBIX BOJ, BOJ MCIOJIB3YyEMBIX
BOJIOHOCHBIX TOPH30HTOB, MECKA M3 BBIMIENEKANIUX IUIACTOB M JP. MOTYT NPUMEHATHCS CIEIYIOIINE
cnocoOsl. [Tpn ynapaom Oypennn: a) 3a0HWBKa WM 3a/1aBIMBAHNE KOJOHHBI TPYO B CIIOW €CTECTBEHHOMN
TIMHBL, 0) mogdammMayHas neMeHTanus 00ca HON KOJOHHBI TPYO NpH YCIOBHH CO3IAaHUS KaBEPHBI; B)
LeMEHTaI1s IPOCTPAHCTBA MEXAY JBYMS KOJIOHHAMU 00Ca/IHBIX TPYO.

ITIpu poropHoM crnocobe OypeHusi - 3arpyOHas IeMEHTalus KOJOHH TpyO C JIOBEICHUEM
LIEMEHTHOT'0 PacTBOpa JI0 OTMETOK, MPEYCMOTPEHHBIX IIPOEKTOM.
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NMPOBOJIOYHBIX (PHILTPOB C KOHYCHBIM 0alIMaKOM-pacIIMpPHTEIEeM

Puc. 4. Bu6patop BII® nns norpy:kenus puiabTPpoBbLIX KOJIOHH IIPH yCTPO

, B - COOTBETCTBEHHO HaYaJIbHBIU, IMPOMEKYTOUYHBIM W OKOHYATCIIbHBI

a, 0

BUOparop; 2 - 3axBatr; 3 - My(dTa GUIBTPOBON KOJOHHBL, 4, 5 - DKCIUTyaTallMOHHas W (QuiIbTpoBas

KOJIOHHA; 0 - TpaBHiiHas 3aChINKa; 7 - KOHYCHBIH OalIMak-pacIlupUTENb;

TOpHU30HTA; 9 - BOJAOYIIOPHAs OPOIa



Jlng neMeHTanmu CKBaKMH ClIeAyeT MPUMEHTh nopTiaanauemMenTsl TamnoHaxHsle (OCT 25597-
83). lns repMETHYHOro 3arlOJIHEHUS 3aTPyOHOTO MPOCTPAHCTBA, CKBAXKHHBI IIEMEHTHBIM PacTBOPOM
CJIE/TyeT MPUMEHSTh CMECH LIEMEHTA C PACIIMPHUTEISIMHU:

a) 75-85% mopTiaHAIEMEHTa TaMIOHAXXHOTO U 25-15% TUNCO-TIIMHO3EMHOTO PACHIMPHUTEIS
(I'OCT 11052-74);

0) 58-80 % mopTmanamemMenTa TammoHaxHoro, 10-25 % wmonotoit HerameHo# m3sectu (I'OCT
9179-77) m 10-20% axTHBHON KpEeMHE3EMHOH N00aBKM (HAIpHMeEp, TPaHyINPOBAHHOTO JOMEHHOTO
IIJ1aKa, TPeTena, OTIOKH).

[lemeHTaIMIO CIEQyeT NPOBOAUTH OJHOCTYNIEHYATHIM CHOCOOOM C IBYMS DPa3AelIUTEbHBIMU
mpoOKaMu.

Jna mpowmsBozacTBa paboT ciemyeT MPUMEHSTh LHEeMEHTHPOBOUHYIO rojoBky 2I'VI[-400. lns
MPUTOTOBJICHHUS LIEMEHTHOM CMECH PEKOMEHJYeTCsl HCIOIb30BaTh 1IEMEHTHO-CMECUTEIbHBIC MallHMHBI
CM-50, 2CMH-20, CMII-20 unu uementupoBounsie arperatsl 1 AC-20, 9AC-20 u 3AC-30.

KadecTBO TaMHOHaXHBIX pPa0OT MOXXHO IIPOBEPSTH HAarHETaHWEM BOABI B  CKBaKHUHY,
reopu3MYECKUMH METOJaMU WM 3allyCKOM B 3aTpyOHOE MpPOCTPaHCTBO HMHIMKATOpa (IIOBapEHHOM
COJIM WJIM KPACHUTEIS) C TOCIEeYIONM Ha0JI0AEHHEM 3a COCTaBOM BOJIbI WJIM I[BETOM IPH OTKAYKe U3
CKBa)KHHBI.

3.13. BonozabopHble CKBa)KHHBI, HETIPUTOAHBIE K 3KCIUTyaTalllH, IOJUIEKAT JIMKBUAALMOHHOMY
TaMIIOHAXY WJHM, IO COTJIACOBAHUIO C TEPpPUTOpHANbHBIMH opraHmsanusiMu Mwuureo CCCP,
nepeobopyI0BaHUIO B HaOmMoaaTenbHbIe. [IpoekT TammoHaka pa3pabaTeiBaeTCs CHEHaTH3UPOBAHHON
MPOEKTHON opraHm3amuei coriaacHo “IlpaBuiaM JTHKBHIAIIMOHHOTO TaMIIOHAaXKa OYPOBBIX CKBAKHH
pa3NMYHOTO HA3HAYCHWS, 3aCBIIKHM TOPHBIX BBIPAOOTOK M 3a0pOIIEHHBIX KOJOALEB IS
NpPEeJIOTBPALICHHST 3arps3HEHUsT W HCTOLICHUS IMOJ3EMHBIX BOJA” M MOJUICKUT COIJIACOBAHUIO C
opraHamMu ['OCyZapCTBEHHOTO CaHMTapHOTO HaA30pa. PekoMeHayeTcs MCIOJb30BaTh  TAKKe
pexomenaanuu 110 “Lientpreonorus’” Munreo PCOCP “Jluksunaius ckBaxun” (TI1 31-12.03-85).

B coorserctBum ¢ IlpaBmwiamu nopaexanias JHUKBUAAIMOHHOMY TaMIIOHaXy BoJ03abopHas
CKB)XMHA POYMIIIACTCA 10 320051, XJTIOPUPYETCSL.

CTBOJI CKBaXXHMHBI B MpEAEIaX BOJOHOCHOTO CJIOS 3aCHIIIACTCSl YUCTHIM MECKOM, a BBIIIEIEKaIas
4JacTh 3a0pachIBaeTCs TIIMHON, 3aJIMBACTCS TIIMHUCTBHIM PACTBOPOM MIIM IIEMEHTOM.

O6cannble TpyOBI IO BOBMOXXHOCTH M3BJIEKAIOTCS. Ha JIMKBUIAIIMOHHBIN TaMIIOHAXX COCTABIISCTCS
akT ¢ ygactueM npexacraButens COC.

3.14. B ckBaxuHax, MPOOYPEHHBIX POTOPHBIM CIHOCOOOM WM yIapHO-KaHATHBIM CIIOCOOOM 6e3
00CagKi CKBaXHWHBI TPyOaMH, HEOOXOAMMO TPOBOJUTH DSICKTPUUECKUI KapoTax - H3MEpEHHE
kaxyuierocs conpotusienus (KC) u moreHnuaza caMOIpon3BOILHO BO3SHUKAIOLIETO 3JIEKTPUIECKOTO
nonst (IIC) Bmomp cTBONA CKBaXHHBI - JAJIS ONpPENENEHUS JMTOJIOTHYECKOTrO0 COCTaBa IOPOJ,
NPOWICHHBIX CKBRXWHOM (pacuiieHeHHEe pa3pe3a), U BIJCICHUS BOJOHOCHBIX TOPU30OHTOB (YTOYHEHHS
TIIyOMHBI MX 3aJIETaHUs! ¥ MOIIHOCTH IO pa3pe3y CKBa)KUHBI).

Heobxoanmo Taxke oTOMpaTh OOKOBBIM TI'pyHTOHOCOM (m3rotoBimsieMbiM 1o ['OCT 25735-83)
mpoObl rpyHTa ®3 BbLIeneHHbIX ¢ nomomblo KC u [IC BOMOHOCHBIX IUIACTOB MAJISL KOHTPOJIS
COOTBETCTBUSI IPUHIATOW KOHCTPYKIMH (HUIBTPA COCTABY MOPOLI.

Jns Gomee HanexkHoil mHTepnperamuu pesynbratoB KC u IIC menecoobpa3sHo mpoBeaeHHE IO
CKBR)XMHE PE3UCTUBHMETPHUHM M PACXOJOMETPHHU, C MOMOIIBIO KOTOPHIX BBUIBISIOTCS TAKXKE MECTa
MPUTOKA BOJIBI B CKBAXKHHY.

B ckBaxnHax, NMpOOYypeHHBIX M OOCAKEHHBIX TPyOamu, AJSI JIUTOJOTMYECKOTO PACUICHEHMS
paspe3a M BBIICICHUS BOJOHOCHBIX TOPHU30HTOB CIEIyeT NPHUMEHATh PaJMOAKTHBHBIA KapoTak-
olpeJieJieHne U3MEHEHHs] MHTCHCHBHOCTH E€CTECTBEHHOTO T'aMMa-H3IIy4eHUs MOpOoj, IMepecedeHHbIX
CKBaXXMHOI1 (Tamma-kapoTax - ['K), uinu HeliTpoHHbIi ramma-kapotax (HI'C).

3.15. .Ilpu HEOOXOIMMOCTH OINpPEIENICHNs] TEXHUUECKOTO COCTOSIHHUS CKBAXKUH MOYKHO IPUMEHSTH:
TEPMOKapOTaX - JJIsI ONPE/IENICHHs] BBICOTHI ITOJbeMa IIEMEHTa I10CJIe TaMITIOHAXKa 00CaHBIX KOJIOHH
TpyO, MecT 3aTpyOHOTO JBM)KEHHMSI BOJBI, TEMIICPATYPHBIX YCIOBHI B CKBa)KHHE; WHKIOHOMETPHIO -
JUISL OTIPEZEJICHUS YIila UCKPUBICHHUS W a3UMyTa HAaKJIOHA CTBOJIA CKBAXXMHBI; KABEPHOMETPHIO - JIIS
ornpezeneHus HaKTHIECKOTO AUAMETPA CKBAKHHBI.

3.16. B otaenpHBIX Citydasx (HarmpuMmep, Py 3HAYUTEIFHON NW3MEHYMBOCTH MOIHOCTH U COCTaBa
BOJIOHOCHOTO TOPU30HTA B PBIXJIBIX OCAJOYHBIX IOPOJax) MPU OTCYTCTBUH PAa3BEJOYHBIX CKBAKHH Ha
MecTe TMPOEKTHPYEMbIX 3KCIUTyaTallMOHHBIX CKBaKHH L€JIECO00pa3HO OypHUTh IMMIOTHBIE CKBAYKHHBI
Maioro auamerpa (1o 100 mm) ¢ oTOopoM mpoO ¥ BBHIOJHEHHEM B HUX KOMIUIEKCA Te0(pU3NIECKUX
UCCJIEOBAaHHH, YTO MO3BOJIUT KOPPEKTHPOBATh KOHCTPYKIUIO CKBXHUHBI U (DHIIBTPA.

3.17. KOHCTpYKIMHM CKBa)XXHH COCTOSIT M3 CJEAYIOIIMX OCHOBHBIX OJJIEMEHTOB: KOHAYKTODA,
TEXHHUYECKHUX KOJIOHH TPYO, SKCIUTyaTallMOHHOM KOJIOHHBI, IIEMEHTHO 3aIUThl, (PUIbTpa CKBAXKUHBI -
BOJIOTIPUEMHON YacTH C OTCTOHHMKOM M HaA(UIBTPOBOI KOJIOHHON. DTH 3JIEMEHTHI IPUHUMAIOTCS B



TOM WJIA MHOM COYETaHWH NpHU OypeHHH CKBaXXMH B 3aBUCHMOCTH OT CIocoba OypeHusi, TryOHHBI
CKBQ)KUHBI M THIIPOTe0JIOTHUECKUX YCIIOBUI MecTa ee 3aJIoxeHusl. Eciiu mopoapl yCTOHYUBBI WM €CIH
B KPOBJIC BOJOHOCHBIX IIECKOB 3aJIeTal0T YCTOHUYHMBBIE MOPOJBI, TO JOMYCKAeTCsl MPOEKTHPOBAHUE
6ecMIBbTPOBBIX CKBAXKHH.

3.18. IIpu HemosHOM W3BIEUCHWH W3 CKBAXHWH TEXHUYECKHX KOJOHH TpyO (IIpu BBIpE3KE Ha
OTIpeNieICHHONW TIyOmHE) BepX OOpe3aHHOH TpyObl NOIDKEH OBITh BEINIE OamiMaka MpenplayIiei
KOJIOHHBI TPYO, OCTaBIsIEMON B KOHCTPYKIMM CKBa)KHHBI Ha SKCIUTyaTallMI0, HE MEHEE YeM Ha 3 M H
3aKPETIIATHCS CATbHUKOM.

3.19. /lnamerp ¢umbTpa A7 CKBaXHWH yIapHO-KaHATHOTO OYpEHHs MpPH €ro CIIyCKe B 0OCagHBIC
TpyOBl (TP HEYCTOHYMBBHIX IIOPOJAX) WM B HE OOCAXCHHBIA TpyOaMH WHTEpBal CKBaXXWHBI (B
CKaJIbHBIX WM TOMYCKAIBHBIX YCTOMUMBBIX MTOPOAAX) JOJKEH OBITh MEHBIIE BHYTPEHHETO: JHAMETpa
o0caJHbIX TPYO WM J10JI0Ta HE MeHee uyeM Ha 50 MM; JUisi CKBaXXMH POTOPHOro OypeHHs - He MeHee
geM Ha 100 M.

[Tpn ycraHOBKe (UIbTpa BHOTal BepX €ro HaA(WILTPOBOW TPyOBI TOJDKEH OBITH Ha 3-5 M BHIIIE
GarnMaka SKCIUTyaTallMOHHOM KOJIOHHBI TPYO M PU HEOOXOMMOCTH 3aKPEIUISATHCS CaTbHUKOM.

3.20. KoHCTpyKIMM CKBaXMH JOJDKHBI pa3pabaThiBaThesi Ha OypeHHWe M Ha SKCIUTyaTanuio. Mx
M300paXeHUsT Ha YEpTe)Ke MOTYT OBITh: pa3leNbHBIMH TIPH  CIOXKHBIX KOHCTPYKLUSX WM
COBMEIICHHBIMH B OJJHOM - PHCYHKE TIPH HPOCTHIX KOHCTPYKIUSIX.

3.21. Ilpm pa3paboTke KOHCTPYKIHMHA BOJO3a0OPHBIX CKBOXHWH CJIEIyeT WCXOIOWTH W3
THPOTEOJIOTHUECKUX YCIOBHI MECTa MX 3aJI0XKEHHS - TUTOJIOTMIECKOTO COCTaBa IMOpPO]] BOJOHOCHOTO
TOPHU30HTA, I'MTyOMHBI €0 3ajJeraHusl M MOIIHOCTH, COCTaBa M XapakTepa OOBOIHEHHOCTH IIOpO[,
MOKPBIBAIOIINX BOJOHOCHBIH TOPH30HT, MPOEKTHOTO AEOHMTA CKBAXXHH M COOTBETCTBYIOLIETO EMY
HACOCHOTO 000pyI0BaHMs, crioco0a OypeHHs ¥ yUUTHIBATh MOJI0KEHHS, H3JI0kKEeHHbIe B 1. 3.7, 3.8.

3.22. B npoekTax BoJ03a00pHBIX CKBKHH Hapsay C pa3pabOTKON WX KOHCTPYKIHMH YKa3bIBaIOTCS
TpeOOBaHUsT K OypeHHIo, OOOPYIOBAaHHIO W ONPOOOBAHUIO; MAIOTCS KOHCTPYKIMH (UIBTPOB,
cniemuduKayy TpyO U IPpyriux MaTepHaioB, HEOOXOANMBIX /ISl OCYLIECTBIICHUS TIPOEKTA.

3.23. Ilpn npoeKTHpOBaHUH TITyOOKHX CKBAXHH, JUI COOPYXXEHHUSI KOTOPHIX TPEOYIOTCSl MOIIHBIE
OypoBeie ycTtaHOBKH (Hanpumep, YBB-600, BY-75), Hapsmy ¢ mnpoekToM COOCTBEHHO CKBa)KUH
COCTaBIISIETCSI IPOEKT MPOU3BOCTBA paboT. B HEM yKa3bIBatOTCS:

coCTaB M 00BEM MOATOTOBUTEIBHBIX paboT (mocTaBka 0O0OpYNOBaHMS Ha IJIOIIAJAKY, MIIAHUPOBKA
TUTOIIA KK, COOPYKCHHWE 3eMIITHBIX amM0apoB /iIsi TPOMBIBHOM O KHAKOCTH, BOJOCHAOKEHHE,
SHEprocHaOKEeHHe, TEIUIOCHAO)KEHHE, TOIUIMBOCHAOKEHHE, CTPOUTEIHCTBO (YHOAMEHTOB IO
OypOBYIO YCTaHOBKY, TIOACOOHBIX COOPYXECHHUH - CKIaJ0B, KOHTOPHI U JIp.);

TEXHOJIOTHS OypeHust, 000pPY0BaHUS U ONPOOOBAHUS CKBAXKUHBI,

MEpOIPUSATHS 110 TEXHUKE O€30ITacHOCTH.

K nmpoekty mnpousBoiacTBa pabOT COCTaBISETCS CTPOWUTENbHBIM TIeHEpalbHBIH IUIAaH W
TEXHOJIOTHYECKast KapTa padoT.

3.24. Ilpm mnpoekTupoBaHMM OypeHUS CaMOM3IIMBAIONIMXCS CKBAXHMH KOHIYKTOp CIEAyeT
000pyI0BaTh OTBOJOM JUISl CJIMBA BOABI M MOCIEAYIOIET0 OTBEJICHHUS 3a MPeJeNbl Y4acTKa; IIPH 3TOM
JIOJDKHBI OBITH IPUHATHI MEPHI K HEJIOITYIIIEHUIO PA3MbIBa TIOBEPXHOCTH 3EMITH.

IlemenTamuio Bcex OOCagHBIX KOJIOHH M KauyecTBO IIEMEHTAlMM HAUIEKHUT IIPOBEPSTH
reo(pU3MIECKUM METOJIOM WM CIIOCOOOM HarHETaHWs BOJBI; [UIS TAMITIOHAXKa HEOOXOANMO MPUMEHSTh
pacHIMpSAIOMIMIACS LEMEHT. YCTh€ CKBa)XHMHBI 10 OKOHYaHMM OypeHHs clefayeT o000opyoBaTh
3aJBIDKKOW M INTYLEpOM ANl MaHoMeTpa. Eciam 10 HacTyluleHHs OTPHLATENbHBIX TEMIIEpaTyp
CKB@)XMHAa HE OyneT o0OpymoBaHa Ul 3KCILUTyaTallMH, TO OHA JOJDKHA OBITh yTEIUICHA MECTHBIM
MarepualioM.

3.25. BypeHue CKBaXMH B YCIOBHUSIX BEYHOMEP3JBIX IOPOJ IMPOU3BOJHUTCS B COOTBETCTBHHU C
MMEIOLIMMHUCS CIIEIHATbHBIMI HHCTPYKIMSIMH.

3.26. Bypenue skcruryaTanMOHHBIX (Pa3BEIOYHO-OKCIUTYaTallMOHHBIX) BOI03a00PHBIX CKBAXHUH
HAUMHAIOT MPU HAJIMUYUH: Pa3pelIeHus reojorndeckux opranusanuii Munucrepcrsa reonoruu CCCP,
pemieHnst 00 OTBO/IE 3€MENIBHOTO y4acTKa JJIsi OypeHHs CKBaXMH M aKTa Ha 3aJI0’KCHHE CKBA)KUHBI,
MIPOEKTa MPOU3BOJCTBA PabOT U TE€0JIOTO-TEXHUIECKOTO HAPsIIa.

[Tpumeuyanme. K OypeHHio CKBaXHWH B II€CYaHOM BOJOHOCHOM TOPH3OHTE PEKOMEHIyeTCS
NPUCTYNaTh IPH YCIOBUM, €CIIM CKBAXHUHBI OyIOyT BBEAEHBI B JIKCIUIyaTallUl0 HE ITIO3JHEE IIECTH
MECAIEB IOCIe OKOHYaHWs OypeHHs U ompoOoBaHMs. IIpu BBOJE CKBaXXMH B AKCIUTyaTalMIO0 MO
MCTEUEHNH IIECTH MECSIIEB CIEAYET HE PeKe OJJTHOTO pa3a B TPH MecAla IPOU3BOANTD NEPHOANIECKYIO
MPOKaYKy CKBaKHH, OCYIIECTBIIEMYIO CHIIaMH 3aKa34yHKa.

3anpoeKTUPOBaHHbIE CKBKUHBI CIIEAYeT BBIHOCUTH B HATypy NyTeM 3aKperuIieHUs UX YCTbhS
penepamu. Ha HHMX JOJDKHBI OBITH COCTaBJIEHBI aKT M CXEMa, B KOTOPOW YKasbIBaeTCs HNpUBS3Ka



CKB)XMHBI K MMEIOIIUMCSI Ha MECTHOCTH TPEM ITOCTOSIHHBIM OPHEHTHpPaM (CTPOEHUS, CYIIECTBYOIIHE
CKB)KHHBI), PacIojI0KEHHBIM BOJIHM3H WM B KOOpAWHATAX.

Jo Havama OypoBBIX pabOT Ha TEPPUTOPUU BO3MOXKHOTO PACHOJIOKEHHS CYIIECTBYIOLINX
MOJ3EMHBIX KOMMYHHUKAIIMH MECTOIIOJIOKEHHUE HAaMEYaeMbIX CKBaXKHH JIOJDKHO OBITH COIJIACOBAHO C
OpraHM3alMsIMH,  OKCIUTyaTHPYIOIIMMH  KOMMYHHMKallid, ¥ BBIIOJHEHBl  MEPONPHATHS,
o0ecreunBaroNe TEXHUKY 0€30MacHOCTH MIPHU TPOBEICHUHN paloT.

3.27. B mporiecce OypeHHsT CKBaXKHH BCe BHIBI pabOT JOIDKHBI OTPaXKaThCsl B OYPOBOM XKypHAJE 110
Mepe UX BBINOJIHEHHs (IPOXOAKa, AMaMeTp OypoBOTO MHCTpYMEHTa, oOcajika M H3BIICUCHHE TPYO,
LIEMEHTaIWsA, 3aMepbl ypPOBHEW BOABI M Jpyrue omepauuu). lIpm 3TOM cilemyer oTMmevarsb
HaMEHOBaHMWE MPOWICHHBIX MOPOJ, WX KiIacCH(PUKanMio, LBET, IJIOTHOCTh (KPEHocTh),
TPEIINHOBATOCTh, TPAHYJIOMETPUYECKUH COCTaB MOPOX, BOJOHOCHOCTb, BEIMYMHY HPOOKH,
MOSIBUBILUICS W YCTAaHOBHMBIIMHCS YPOBHHM BOJBI BCEX BCTPEYCHHBIX BOJOHOCHBIX TOPH30HTOB,
MOTJIOIIEHHE TPOMBIBOYHOM JKHMIKOCTH. 3aMep YPOBHsI BOJBI B CKBaXHMHAX CJENyeT NPOU3BOIUTH
mepesl HavyajloM pabOT M B MpOIECCe WX BBINOJIHEHHWS HE MEHee OJHOro pasa B cMeHy. [lpu
(hOHTAaHMPYIONIMX CKBO)KMHAX YPOBEHb BOJBI CIIEIYET OINPEACIATh IOCie HapalluBaHus TpyO win
MaHOMeTpoM. [IpaBHIBHOCTH BBHIMOJMHEHHS XoJa paboT JOJDKHA TIEPHOJIUYECKH IIPOBEPSTHCS
pabOTHHKaMHU THAPOTECONIOTHIECKON OYypoBOW OpraHu3alii, a Takke HadalbHHUKOM (Tipopabom)
y4acTKa, O YeM JICNAeTCsl COOTBETCTBYIOIAS 3aMKCh B OypOBOM JKypHaie. 48

O06pa3ubl MOpos cieryeT OTOMpaTh 0 OAHOMY M3 Ka)KAOTO CJIOS, TIPH OJTHOPOJIHOM cJiioe - yepe3 10
M.

[Ipu GypeHnu yaapHO-KaHATHBIM CIIOCOOOM B TIECUaHBIX MTOPOJaxX B MHTEpBajie 0TOOpa oOpasia Bes
MOPOAa U3 KETOHKH JOJDKHA BBUIMBATHCA B CHEIUAIBHBIM COCYH; MOCIE OTCTOSl BOAY CIIEAYET CIHTh,
MOPO/LYy TILATENBHO IIepeMelaTh, COKPaTUTh 00beM 00pasiia 10 HYKHBIX pa3MepoB.

[To 3akiIOYEHUIO TPOEKTHOW OpraHM3allMd Ha JeTalbHO HW3YYCHHBIX Yy4acTKax Bojo3adopa
00pasIbl TOMyCKAeTCss OTOMPATh HE M3 BCEX CKBAYKHUH.

ITo oxoHuaHun OypeHHs: U onpoOOBaHMS CKBRXXUHBI BEPX IKCIUTYaTAHOHHOW TPYOBI JOJKEH OBITH
3aBapeH METAJUINYECKOW KPBIIIKOW M MMETh oTBepcTHe amameTpoM 10-15 MM ¢ pe3nboii mon 6ont-
npoOKy (A7l BpEeMEHHOTO 3amepa ypoBHsS Bojsl). Ha TpyOe NOomKHBI OBITh HaHECEHBI: IPOEKTHBIA U
OypoBOil HOMEp CKBa)KHHBI, COKPAIIEHHOE HANMEHOBaHHE OypOBOM OpraHMU3aIN 1 IO/l OypeHHsI.

Jns mocnenyromied SKCITyaTallid CKBRXKMHA B COOTBETCTBUM C TIPOCKTOM JIOJDKHA OBITH
obopynoBaHa mpuOopamu Il 3aMepa yYpoBHEH Boabl M aebuta. Ecnmm ckBakmHa 00OpymyeTcs
(unpTpoM ¢ 00CHINIKOM, creayeT 10 OOCHIIKH (QUIBTPA MeCYaHO-TPABUITHON CMECHIO OITyCTUTh MEXKIY
(unpTpOBON M 00CaIHOIN KOJIOHHAMHU NBbE30METPHUECKYIO TPyOKYy BHYTPEHHUM JHAMETPOM HE MEHEe
15 MM, mnepdopHpoBaHHYIO B MHTEpBaJie BOJOHOCHOI'O TOPH30HTA; TPyOKa B BEpXHEH 4YacTH
MPUBAPHUBAETCS K 00CaIHOMN KOJOHHE, a CBEPXY 3aKPhIBACTCS PE3b00BOM MPOOKOH.

3.28. bypoBas opraHuzaiys NpH cladye CKBaXXHHBI INEpelaeT 3aKa3uuKy oOpasiibl MPOMIECHHBIX
nopon u, cornacHo CHull 3.05.04-85, - UCIONHUTENBHYIO T'€0JIONO-TEXHUYECKYIO NOKYMEHTAILUIO -
MacIopT CKBaXXHMHBI, K KOTOPOMY IPHJIAraeTcs: T'e0JIOro-JIUTOJIOTNYECKH pa3pe3 ¢ KOHCTPYKLIUEH
CKB&)KMHBI, OTKOPPEKTHPOBAHHBINA 110 JTAaHHBIM Te0(U3NUECKUX HCCIIEOBAHUN; aKThl Ha 3aJ0)KEHHE
CKB&)KHHBI, YCTAaHOBKY (DMIIBTpa, IIEMEHTANIO 00CaJHBIX KOJOHH; CBOJHYIO KapOTAKHYIO JHArpaMMy
C pe3yJbTaTaMH €€ paclH(pOBKH, ITOANMCAHHYIO OpraHM3aIMel, BBINOJIHUBIICH Teodu3NuecKue
paloTHI, TaHHBIE O PE3yNbTaTaX XUMUYECKUX, OAKTEPHOIOTHIECKNX AHAIN30B M OPTraHOJICITHIECKIX
moka3zaTessix Boasl o 'OCT 2874-82, 3akmioueHre CAaHUTapHO-3TIHAEMHOIOTHIECKOH CITyKOBI.

[TacmiopTa CKBayKMH CO BCEMH MPWIJIOKCHUSIMH JI0 CIa4M MX 3aKa34MKY JOJDKHBI OBITh IPOBEPEHBI U
MOANMCAHbI IPOEKTHON OpraHU3aluei.

['myOvHa CKBa)KMHBI MPUHHMMAETCS IO JIaHHBIM KapOTa)KHOM JUarpaMMbl MM IO KOHTPOJIBHOMY
CIIyCKy OypOBOTO CHapsiia.

Cnoco0bl 0CBOCHHS CKBAXKHH

3.29. B npakTuke 0OCBOCHUs CKBa)KMH HAILIM IPUMEHEHUE THAPOCTaTHYecKne (TpsiMasi, oOpaTHas,
MOMHTEpBaIbHAsE 1 KOMOMHUPOBaHHAs NPOMBIBKA, HAarHETaHWE BOJBI B ILIACT, MIPOIYBKa BO3IYXOM),
THIPOUMITYJIbCHBIC (BHOpOMMITYIIbCHAsT 00paboOTKa, B3pbIBHAS W IHEBMOUMITYJBCHAas 00paboTKa),
XMMHYECKHEe M KOMOMHUPOBaHHbBIE (BHOpopeareHTHasT 00paboTKa, B3PhIBHAS MM ITHEBMOMMITYIbCHAS
o0paboTka B peareHte) crocoObl. CriocoObI OCBOSHUS CKBaXKHH TPEOYIOT MPUMEHEHUS CIIEIHAaIbHOTO
000pyIOBAaHUSI, MOHTaX KOTOPOTO M MOCIJIEJ0BATEILHOCTD TEXHOJNOTMYECKUX OINEpali IaHbl B
CIELUATIbHBIX PYKOBOJACTBAX M HMHCTPYKuusiX. HeoOXomuMo y4WTBHIBaTb, 4YTO INPUMECHEHHE
THIPOCTaTUUECKUX W THIPOMMIIYJIBCHBIX CIOCOOOB He oOecredrMBaeT B MOJHOW Mepe yAaleHHe
TJIMHUCTBIX KOJIBMATUPYIOUX 00pa30BaHui U3 MPUQUIETPOBOM 30HBI CKBAXKHUH.

3.30. Cpeau ruapoMMIyJIbCHBIX CrOcOOOB Haubombmas 3(QeKTHBHOCTh JOCTUTAETCS MpH
BUOPOMMITYJIbCHOM CIoco0e pasriMHU3alui  CKBaXuH, paspaborannom BHUHUUI'C wu Tpecrom



[IpomOypBOA, T™pH  KOTOPOM  OJHOBPEMEHHO C

MPOKAaYKOW  CKBaYKHUHBI

OCYIIECTBIISIOT

THIPOJIUHAMHYECKYI0 00paboTKy (hmiibTpa M Mpu3aboiHON 30HBI BUOPHPYIOIIUM BJIOJb MTPOIOILHOM
OCH CKBa)KMHBI paO0OYMM OpraHoM ¢ Juckamu (puc. 5). J{ns xonebanuii pabodyero opraHa HCHOJIB3YIOT

BubOpoycranoBku BYP (tabm. 13).
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Puc. 5. BuGpanuonHasi ruipoguHAMHYEeCKas 00pa0doTKAa CKBAKUH NMPH PA3TJIHHU3ANUHA HIN

BOCCTAHOBJIEHMH UX MPOU3BOIMTEIbHOCTH BUOpoycTaHOBKO# BYP

l - mopBecka; 2 - TpYXKUHBI; 3 - HANpaBIAIOIIUE CTEPXKHU; 4 - IIEKTPOJBUTATENb; 5 -
BUOpPOMEXaHU3M; 6 - TepMETU3ATOP YCThsl CKBXKUHBI; / - MaTpyOOK It OTBOAA BOJBL; § - duaHUbL; 9 -
nepexoaHuK; /() - SKCIUTyaTalioHHast KoyoHHa; /1 - TpyOa; /2 - pabounii opran; /3 - otBom; 14 -
IIJTaHT JUIS TI0a4u Bo3nyxa; [5, 16 - pe3snHO-MeTauTMYecKWe IUCKU Ui (MIBTPOB MAJIOTO H

0opIIOro AHaMeTpa

TexHudeckas XapakKTepUCTHKA

[penenpHas rirydruHa 06padaTeIBaeMON CKBAYKHHBL, M
MuHuManbHbIN AMAMETP 3KCIUTyaTallMOHHOW KOJIOHHBI, MM
Juamerp GUIBTPOBOI KOJOHHBI, MM

MakcumainbHas Macca pabodyero opraHa, Kr

Tabimna 13
BubpoycranoBka
BYP-2 BYP-3
120 250
168 168
114-325 114-426
1000 2000




Macca ycranoBku (0e3 pabouero oprasna), Kr 800 1300
MouHocTh NpUBOAA, KBT 7,5 13

KomOnHMpoBaHHOE JAEHCTBHE THAPOAMHAMUYECKOTO AABJICHHUSI M IIOTOKa OTKAuYMBAaeMOW BOJIBI
obecrieunBaeT 3(QQPEKTUBHOE pa3pylleHWE TIMHUCTOW KOPKHM Ha CTEHKaX CKBa)XHMHBI M (WIbTpa, a
TaKke BBIHOC TIJIMHHCTBIX YacTUIl M3 Npu3ab0WHON 30HBI. BuOpalnmoHHas THMApOAMHAMUYECKAs
00paboTKa CKBa)XXKMHBI B TEUCHHUE OJJHOTO-ABYX YacOB ITO3BOJISIET COKPATUTH BPEMSI OCBOCHUS CKBAXKHH
0 OIHOW-ABYX pabouyMx CMEH MpU JOCTIKEHWH B MEPHOA AITOTO CPOKA MOJHOTO OCBETICHUS
OTKAUYMBAaE€MOH BOJBI.

IIpu ocBoeHmM CKBaXMH Ha BOJYy BHOpoyctaHoBkM BYP memecoobpa3Ho mNpuUMEHSTH CO
CIELUATN3UPOBAHHBIMI CaMOXOJIHBIMH arperaTaM, MO3BOJIIIOIIMMHM KOMIUIEKCHO pelaTh BCE
BOIIPOCHI 3TOTO BU/A pabOT M COKPATHTh 10 MUHUMYMa BCIIOMOTATEIbHBIE OTEPALMH M PYYHON TPYyX
(Tabmn. 14).

Tabnuna 14

TexHu4eckas XapaKTepUCTHKA CAMOXO/IHBIX arperaTos Jjis CaMOXo/IHbIE arperarsl
OCBOCHHUS U PEMOHTA CKBaXXMH Ha BOAY ABP-2 ABP-1

[penenbHast riyorHa 00CITy)KMBAEMbIX CKBaXKHH, M 120 300
BbicoTa MauThl OT MOBEPXHOCTH 3eMJIH 0 OCH KpaH-0JI0Ka, MM 9000 14000
Paccrosinue ot ocu MauTHI IO OTBeca paboyero KaHaTa, MM 1500 2200
Pabouas rpy30noabeMHOCTb, KT 2000 5000
O01mas TpaHCIIOPTHAS Macca C MPHUIIEIIOM U BHOPOYCTaHOBKOM, KT 7000 7000

OCOOCHHOCTH TEXHOJIOTHH paboT Ipu BHOPALMOHHOW THAPOIMHAMUYICCKON 00paboTKe CKBAKHH C
MOMOIIbI0 BUOpOycTaHOBOK BYP 1 criennaim3anpoBaHHBIX CAaMOXOAHBIX arperatoB npuseneHsl B BCH
219-79/ MMCC CCCP.

3.31. B omnmune OT THIPABIMYECKUX U THIPOUMITYJIECHBIX CIIOCOOOB Pa3TIIMHU3AINH CKBAKUH
NIPUMEHEHHE PEAarcHTHBIX CIOCOOOB MO3BOJIICT HaumOoJee TIOJNHO TPOM3BECTH  yJaJCHUE
KOJIbMAaTHPYIOIINX 00pa30BaHUil HE TOJILKO ¢ (QHUIBTPa CKBAXXHHBI, HO U U3 €€ MPUUIBTPOBON 30HBI.

OcBOeHHE CKBXHH C TPUMEHEHHEM COJISTHOKHCIOTHOW 00pabOTKH IulacTa NpPOM3BOAWTCS B
KapOOHATHBIX TIOPOJIaX MIIM MPHU MCIOJIE30BAHUH MEJIOBBIX PACTBOPOB.

[Tpn ocBOeHMM CKBa)KHH, KaNTHUPYIOUIMX II€CUYaHbIC BOJIOHACHIICHBIE MOPOABI, MCIOJIB3YIOT TaK
Ha3bIBaCMbIC TJIMHO-KUCIIOTHBIE PAacTBOPHI, IIPEJCTABICHHBIE CMECSIMH COJSSHOW KHCIIOTBI U
TUIAaBUKOBOW Wi ee comsimu, Harpumep 10-15% HCI+3-5% NH4F-HF. [{ns crabunuszauuu pactBopa
pexkoMeHayercsi BBOAUTL B Hero a0 2 % ykcycHoil kucinotsl CH,COOH. Ilpouecc pactBopeHus
TJIMHUCTHIX 00pa3oBaHUN MHTCHCU(PHUINPYETCS IPH HarpeBe pacTBopa He cpbimre 50 °C.

O¢ddexTuBHOE paspylicHHE TIWHUCTBIX KOJIBMATHUPYIOMKUX 0Opa3oBaHWi Ha (GWIBTpEe U B
MpuUILTPOBOH  30HE TPOM3BOAAT PACTBOPOM ruiapasmHa consHokucinoro N,H4,2HCl ¢
koHueHTpanuein §-10 %, koMmosuimell peareHToB, COCTOAIIMX M3 Oucynbdara HATPUs BOIHOTO
NaHSO4H,0 (5-7%) u ruapasuna ceprokucioro N,H,H,SO, (1,5-3%), kapbonara matpust Na,CO3
(10-12%) u mepexucu Bomopoma H,O, (1,5-3 %), comeit ammonus (1,5-3 %) u mepekucu Bomopona
(1,5- 3 %). Ipouecc pa3pyuieHus MIUHACTBIX 00pa30BaHUI 3THMHU PacTBOPaAMU MHTEHCU(PHULUPYETCS B
nmuanazoHe temmeparyp 40-60°C. TexHoorHs peareHTHONW 00pabOTKH CKBaXKHH PACCMOTPEHA B pasil.
19. Tlpu mnpaBWIILHON TEXHOJOIMM pPEAareHTHOW pa3rVIMHM3AIMUd CKBAXWUH BpeMsi O0OpaOOTKH He
MPEBBIIIACT TPEX YACOB.

3.32. Cpeau KOMOMHHPOBAHHBEIX CHOCOOOB OCBOCHHUSI CKBa)KWH HanOoJIee COBEPIICHHBIM SIBIISCTCS
croco0 BHOpOpEareHTHOW pas3TIIMHM3AlMKM CKBRXWH C HCIOJIB30BAaHMEM pacTBOpa THIpa3nHa
CONITHOKHCIIOTO W OmcynegaTra HaTpus ¢ J00aBKOW THApa3WHa cepHOKucioro. OOmee Bpems
00pabOTKM CKBa)KMH 3TUM CIIOCOOOM HaxOoAMTCS B Ipenenax 1,5-2 4.

IIIaxTHBIE KOJOIIBI
3.33. [laxTHBle KOJMOMIBI MPEACTABISAIOT €000l BepTHKAJIbHBIE BHIPAOOTKH € OOJIBIIUMHU
pa3MepamMu MONEPEevHOr0 CEYECHUsI 110 CPABHEHUIO C BOA03a0OpHBIMU CKBaKMHaMH. VX mpumeHeHue,
KaK Y€ OTMEeYaJoCh, JOJDKHO OBITh OTpaHMYEHO OJKCIUTyaTalldedl MOA3EMHBIX BOJ| BOJOHOCHBIX
TOPU30HTOB, 3aJIETalOLIMX HA CPABHUTEILHO HEOOBIINX TITyOnHax, 00bI4HO 10 30 M.
[ITaxTHBIE KOJIOJIBI COCTOSIT W3 CIEAYIOIIMX KOHCTPYKTHUBHBIX 3JIEMEHTOB: HaJ3€MHOW YacTH -
OTOJIOBKA, CTBOJIA, BOJONPUEMHON YacTH, BOJOCOOpHOI YacTu-3ymida (puc. 6).



Puc. 6. O6mas cxemMa MIaXTHOI0 KOJIOAA
1 - 0oTMOCTKa; 2 - OTOJIOBOK; 3 - 3aMOK; 4 - CTBOJI IIAXTHI; 5 - BOJOTIPHEMHAS YacTh; 6 — 3yMI(

OrosoBoK HpeAHa3HA4YeH VIS 3alIUTHl OT MOMAJaHUs B KOJOJEI 3arpA3HEHHBIX MOBEPXHOCTHBIX
BOJI CBEPXY, a TaKKe ATl CO3AAaHHs YAOOHBIX B JKCIUTyaTallMM YCJIOBHH (ToxbeMa M pa3dopa BOIbI,
HaOJIOZICHUI 32 COCTOSIHMEM KOJIOALA U T.I.). B MecTax ¢ HHM3KMMHU TeMIlepaTypamH YCTPOMCTBO
OTOJIOBKA B CPABHUTEJIBHO HETJIyOOKHX KOJIOJIAX HEOOXOJUMO TaKKe M JUIsl 3aIUTHI OT IPOMEP3aHusl.
Jist mpejoxpaHeHus KoJI0/11a OT OOpYLICHUs! U 3arpsi3HEHHUS] €T0 CTEHKH YKPEIUISIOT.

Bo3BrllieHre 0rosioBKa KOJOAL@ HaJl TIOBEPXHOCTHIO 3€MJIM 0 CAaHUTApHBIM YCJIOBUSIM JIOJDKHO
npuHuMatbest He Mmenee 0,8 M. s mpenoxpaHeHHs OT 3arpsi3HEHHH OTOJIOBOK IEPEKpHIBACTCS
KPBIIIKOW, HaJl HUM YCTpaWBalOT HaBechl wim Oyaku. Bokpyr komoama (B 3emiie) YKIIaJIbIBarOT
TIIMHAHBIA  3aMOK, a TIOBEPXHOCTh 3€MJIM JUIS JIyYIIEro OTBOJA BOJbI 3aMAaIlUBACTCS HIIH
acarpTUpyeTCs C YKIOHOM B CTOPOHY OT KOJIOZIIA.

OroI0BOK U CTBOJ TOJDKHBI OBITH HEIIPOHHUIIAEMBI, 9YTOOBI BO/IA (TIOBEPXHOCTHAS WIIM TPYHTOBAs) U3
CaMbIX BEPXHHMX BOJIOHOCHBIX TOPH30HTOB HE MOTJIA IPOHHUKATh B KOJIOZAEI.

3.34. BogonpueMHast 4acTh MIAXTHBIX KOJOALEB B 3aBUCUMOCTH OT THJIPOTCOTIOTHYECKUX yCIOBHH
Y TJIyOWHBI YCTpauBaeTCsl TOJIBKO B JIHE WIIM CTEHKaX WIIM )K€ B JIHE U CTEHKax Kousojua. J[Ho Koso/ia
IpU TIpHeMe BOABI Yepe3 HEro JOJDKHO ObITh CHa0XKEHO TIpaBHHHBIM (UIBTPOM WM 000pPYIOBaHO
IUIMTOM M3 mopucToro OeroHa. B cTeHkax mpu mpHeMe BOABI 4Yepe3 HUX JOJKHBI OBITh yYCTPOEHBI
CrenajIbHbIe OKHA U3 TIOPUCTOro OETOHA WIIM OKHA, 3aII0JIHEHHBIE I'PaBUHHBIM (DHIIBTPOM.

3ymn¢ ycrpauBaercss B TOM ciydae, KOrJa B KOJOALAX HEOOXOAMMO MMETh HEKOTOpBIH 3amac
BOJIBI; €T0 pa3Mephl ONPESIISIOTCS BEIMYMHON HEO0X0IMMOTO 3amaca BOJIbL.

B 3aBucnMocTH OT poja MaTepHana, HCIOJIB3yEMOTO JUIs KPEIUICHHS CTEHOK, CYIIECTBYFOIIHE
KOHCTPYKIIMHM IIAXTHBIX KOJIOJIEB MOTYT OBITh IMOJpPA3AEiCHbl Ha JACPEBSHHBIC, N3 KAMEHHOW M
KUPIHYHOHN KJTaJKH, OETOHHEIE U JKeJIe300CTOHHEIE.

B Hacrosmiee Bpemst HanboJee NEPCIIEKTUBHBI MIAXTHBIE KOIOAIBI U3 COOPHBIX JKENIE300€TOHHBIX
3JIEMEHTOB (KOJIell, TAHIIUPHBIX IUIHT).

[HaxtHpIe KOMOALE! 1t TiryouH 10, 20 1 30 M coopyxKaroTcs U3 COOPHBIX JKEIIe300€TOHHBIX KOJIET]
¢ danpuamu BeicoTO# 1,05 M ¥ BHYTpEHHHUM TMaMeTpoM | M TIpH TOJIIMHE CTEHOK 8 cM (puc. 7).

B ycTOHUMBBIX TPYHTaX CTHIK KOJICI] B CTBOJIC 3a/ICJIbIBAETCS IIEMEHTHBIM PACTBOPOM, a B TIECYAHBIX
rpyHTax (korma Oyarojapsi 3aKJIMHUBAHUIO MOXKET MPOMCXOJIUTH HABHCAHUE KOJIOHHBI) NPUMEHSIOTCS
CrenyaIbHble KOHCTPYKIMH CThIKA, pabOTaroIie Ha pa3phIB.

Boponpuemnast yacTh NpHHATa B BUJE KOJbIA W3 MOPHCTOro OETOHA, apMHUPOBAHHOTO TAKOW Ke
CETKOM, KaK M 00CaJHbIC JKeJIe300€TOHHBIC KOJIbIIA CTBOJIA KOJIOALA, IPHUYEM IS IpUAAHHs OOIbIIeH
MPOYHOCTH B KOJBIIAX BEPXHEH W HIDKHEW dYacTed MMEIoTcs mosica u3 OeroHa. B HmkHel wacth
KOJIOATIA YKIIAJBIBACTCS TPEXCIOMHBIN 00paTHBIA GUIBTP (CM. puc. 7).
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Puc. 7. KoHCTpYKIHSI HECOBEPIIEHHOT0 IAXTHOI0 KOJIOALA U3 COOPHBIX KeJ1e300€ TOHHBIX

a - IUIaH U pa3pes: O - AeTajb BOAONPUEMHOI YacTH; 6 - TeJIECKONMNYecKasi KOHCTPYKIHMS Kooana; /
- puIpTp; 2 - KONbIa; 3 - BEHTWISAIMOHHAA TPYOa; 4 - meOeHOUHOe KPeIIeHNe; 5 - TIHHSHBIA 3aMOK; 6
- TOHHAS IUIUTA U3 IOPUCTOTro OETOHa; 7 - BKIAABIIIN U3 TIOPHCTOTO OETOHA; § - rpaBUifHast MOACHIIKA;
9 - MeTayuTM4ecKoe KOJBIO OIyCKHOTO mpucrnocobnenus; /0 - TamnoH u3 OetoHa; /] - mebens; /2 -

rpaBuil; /3 — necok

IIpu BCKPBITUM IECUAHBIX U IUIBIBYHHBIX IPYHTOB KPEIUIEHUE KOJIOALA OCYILIECTBIISETCS KOJIbLIaMU
mramerpom 0,65 M. B aToM ciydae B HECOBEPIIEHHBIX KOJIOALAX JOHHBIA (DWIBTP yCTpanBaeTcsl B
Bujie OETOHHOM apMUPOBAHHOM TUINTHI, YKJIA/IbIBAEMOH Ha 1Ie0CHOYHO-TPaBUIHYIO OOCHIINKY, TONIIMHA

KoJIel

KOTOpOH npuHUMaeTcsa paBHOU 30 cM.

CoBepmieHHsle  KomoAusl TiayomHoit 20 m 30 M HMEIOT HECKOJIIBKO HMHYI0 KOHCTPYKIHIO,

BKITIOYAOIIYI0 YCTPOHCTBO 3yMIT(ha 13 JKeIe300eTOHHBIX KoJell (puc. 8).
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Puc. 8. KoHCTpyKIus COBEPLIEHHOI0 IIAXTHOT0 KOJOALA U3 COOPHBIX KeJ1e300e TOHHBIX

I - xonbla; 2 - BEHTWISILIMOHHAsA TPyOa; 3 - meOeHOUHOe KpeluleHHue; 4 - TIIMHSIHBIA 3aMOK; 5 -

KoJIell

BOJIOHOCHBIH I'PYHT; 6 - BOJIOYIIOPHBIH IT'PYHT; 7 — 3yMIi(




3.35. IIpoxoKa IMIaXTHBIX KOJIOALEB C KPCIUICHUEM HX KeJIe300€TOHHBIMH KOJIBI[AMH MOYXKET OBITh
MexaHu3upoBaHa ¢ nomouisto arperatos KIIK-25 u KIIK-30 u gp.

Texnuueckue nanusle arperara KIIK-25:

JUTHHA . . e 6700 mm
HIMPHHA . . . oot 2149 mm
BBICOTa . . .o 3200 MM
MaACCA . . ettt 5250 xr
JlmaMeTp mIaxThl 10 YCTAHOBKH OOCATHBIX KOJEIT . . « .« v v v v v v e . 1230 MM
Haunbombrmas TiyOmHa OYPEeHIS . . . . oo ov et e e e 30 m
MorrHocTs MatuHel OT ABurarest [A3-MK . ... ... .. .. .. 22,1 kBt
CpenHsisi pOU3BOUTENLHOCTD Ha TITyOUHY

TIO 25 Mottt et et e 1-165 m/4
Pacxon roprodero Ha 1 4 paboThl . . . ..o v it 10 xr
BBICOTA BBIIIKH . . . . oe ettt ettt e e et e e e e e e 5500 MM
YHCIIeHHOCTD 00CITYKHUBAIOIIETO MEPCOHAMA .« . « v v v v v e ee e 1 moTopuct

1 2 paboumx

B cBA3HBIX TpyHTax AMAMETp NPOXOAKH IMIAXTHl TakuM arperarom coctaiaser 1230 mm. B
MIECYAHBIX U IUIBIBYHHBIX I'PYHTaX KOJIOJEI MPUXOAMTCS pa3pabaTelBaTh TEIECKOMUYECKHUM CIIOCOOOM
(cM. puc. 7), mpu 3ToM (B Cilydae 3aKJIMHHBAaHUS KOJOHHBI M3 KOJIEI AHaMeTpoM | M) mampHeHmas
MIPOXO/IKA CTBOJIA IAXTHI IPOU3BOIUTCA OypoM AuaMeTpoM 560 MM ¢ ymmpuTenaeMm quamerpom ao 850
MM M 3aKpeIUIseTCs JKeJIe300CTOHHBIME KOJIbI[aMK auaMeTpoM 650 MM (TOCIICAHUE OMYyCKAlTCs Ha
TpOCax ¢ MOMOUIBIO PYYHBIX JI€0EIOK M HapalMBaIOTCS Ha CY)KEHHYIO KOJOHHY MO Mepe yriryOieHus
maxThl). JJOHHYIO IUTHUTY OMYyCKArOT MOTOPHO# JieOeIKoi arperara 6e3 mpeaBapUTEIbHOTO MOHWKECHUS
YPOBHS BOJIBI B KoJioale. [1o OKOHUaHMH CITycKa ee MPHKUMaroT OypOBBIMH IITaHI'aMHU ¥ IPOU3BOJIST
OTKauKy Bozpl (0ajgbell arperara), Iocijie 4Yero IUIMTY 3aKpPEIUISTIOT BPYYHYIO C HOMOIIBIO YeThIpeX
BKJIAJIBITIIEH.

4. ®NJIBTPBI BOJJO3ABOPHBIX CKBAKUH

THNbI U KOHCTPYKIMH QUILTPOB

4.1. Ilpu orbope BOABI M3 PBIXJIBIX M HEYCTOWYMBBIX MONYCKAJIBHBIX M CKAJIBHBIX IIOPOJ B
CKB)KMHAX yCTaHABJIMBAIOT (QHIBTPHI.

OUIBTp COCTOUT M3 BOJONPHUEMHOM (paboueil) yacTH, HaA(GUIBTPOBBIX TPYO U OTCTOWHHUKOB.

4.2. Jlnuna HaaWIBTPOBBIX TPYO 3aBUCHUT OT KOHCTPYKIMU CKBaXKUHBI. Korna ¢punbstp HaxoauTcs
Ha KOJIOHHE, TO PAacloJOXEHHBIC BbINIE HEro HaA(WIBTPOBBIC TPYOBI SBISIOTCS OJHOBPEMEHHO U
SKCIUTyaTallUOHHOW KOJIOHHOM.

B ciydae, korma skcruryaTalMoOHHAs KOJIOHHA UMeET OOJNBIIMK JuaMeTp, 4eM (QUIBTP, HOCIETHUN
YCTaHaBJIMBACTCS BIOTAM, IPHYEM BEPXHSASA 4acTh HaA(QMIBLTPOBON TPYOBl JOJKHA HAXOJIUTHCS BBIIIC
GarMaka 3KCIUTyaTallMOHHON KOJIOHHBI TpyO HE MeHee 4eM Ha 3 M IpH IiTyOuHe CKBaXXHHBI 10 50 M n
HE MEHee ueM, Ha 5 M Ipu OoJbIel TTyOnHe CKBa)KUHBI.

B 1UIBIBYHHBIX M MEIKO3EPHUCTBIX II€CKaX M IpPU YCTaHOBKE (HUIBTPOB BIIOTAl JUIMHA
HaAQUIBTPOBOH TPYOH! TOJHKHA MPUHUMATHCSI HE MEHEE 5 M IIpH JTF000# TiTyOMHE CKBaXKHHBI.

Mexay SKCIUTyaTallMOHHON KOJOHHOW ¥ Haa(uiIbTpoBOl TpyOOH MOMKEH OBITh YCTaHOBICH
CaJIBHUK.

[TpuMeHsI0TCS CallbHUKK M3 Ppa3IMuHBIX MaTepUalioB: PE3MHOBBIC, MEHBKOBBIC, CBHHIIOBBIE,
neMeHTHele U jp. [Ipu ycraHoBKe rpaBUHHBIX (QHUIBTPOB POJIb CAlbHUKA BBIMOJHICT CIOW IpaBHs
BBICOTOM 3-5 M, 3aCHIIaeMOro MEXK/1y SKCILTyaTallHOHHOW KOJOHHOM U (PHIIBTPOM.

4.3. JInnHa OTCTOMHHUKOB B (MIIBTPax, Kak MMPaBmilo, JA0JpkHa npuHuMarbes 0,5-1 u He Gosee 2 M.
[Ipu 5TOM TaKxe OTCTOWHHKH CIEAYET yCTpauBaTh B OCHOBHOM JUISl YCTaHOBKH (hOHApEH-IICHTPAaTOPOB
1 ToibeMa (prIIbTPOB C 3aKpeTyIeHHeM IPUCIIOCOOICHHH JUTS U3BJICUYCHHS B €T0 HIDKHEH YacTH.

4.4. Kounctpykiun GUIbTPOB TOHKHBI OTBEYATH CIEAYIOINM TPEOOBAHMUSIM:

1) obmagate HEOOXOAMMON MEXaHHYECKOW MPOYHOCTHIO M JOCTATOYHOW YCTOWYMBOCTHIO NPOTHB
KOPPO3HH ¥ SPO3HOHHOTO BO3ICHCTBHS BOABI;

2) muaMeTpbl QIIIBTPOBBIX KApKACOB TOJDKHBI OBITH PACCUNTAHBI HA MAKCHMAJIBHBINA MIPOITYCK BOJIBI
€0 CKOPOCTHIO, HE MpeBhINIatoei 1,5- 2 m/c;

3) BOJIONPOHUIAEMOCTh (UIBTPOB [OJDKHA OBITh 3HAYMTENLHO BBIIIE BOJOIMPOHUIIAEMOCTH
BOJIOHOCHBIX IOPOJ, B KOTOPHIX OHU YCTaHABIUBAIOTCS, U VISl JAHHBIX THUIPOTEOTIOTUUECKUX YCIOBHN



JOJDKHa MpeayCMaTpuBaThLCA MaKCHMAaJIbHOU C Y4Y€TOM BO3MOKHOT'O XUMHYCCKOTI'O U 6I/IOJ'IOFI/I‘16CKOFO
KOJIbMaTaska IpH dKCILTyaTalluy BOJ03a00pOB.

4) ¢unbTpel AOIKHBI OBITH JOCTYIHBI JUIS TPOBEACHHUS MEPONPHUATHH II0 BOCCTAHOBJIEHHIO
MPOM3BOJUTEIBHOCTH CKBXHH XHMHUYECKMMH pEareHTaMH W OBITh YCTOWYMBBI K BO3JCHCTBHIO
uMiybCHBIX (B3pbIB T/IIL, MHEBMOB3pBIB M Jp.) 1 KOMOMHHPOBAHHBIX METOJOB (BHOpOpEareHTHEIX,
ITHEBMOPEAreHTHBIX U JIP.).

4.5. OunbTpel COCTOAT M3 KapKaca M BOJONPHUEMHOM MOBEPXHOCTH. BhIMyckaroTcs cienyromue
THUIIBI KapKacoB: CTEPXKHEBBIE; TPyOUaTble ¢ KPYIJIBIMH WM IIEJICBBIMH OTBEPCTHAMH; KapKachl W3
MITaMIIOBAaHHOTO JICTA; CIUPAIBbHO-IPOBOJIOYHbIE. KapKkachl SIBISIOTCS OCHOBOW Ul BOJOIPUEMHON
MOBEPXHOCTH, KOTOpas yCTpamBaeTCs U3: MPOBOJOYHOW OOMOTKHM, INTaMIIOBAHHOTO JIHCTa,
METATMYECKUX U HEMETAJUINYECKUX CETOK.

B FpaBHﬁHO-Faﬂe‘IHHKOBLIX OTKJIOXKCHUAX, a TAKXKC B HeyCTOﬁ‘IHBLIX TMOJTYCKAJIbHBIX U CKaJIbHBIX
MOpo/Iax yKa3aHHBIE THUIBI KapKacOB MOTYT HCIIOJIb30BAaThbCA 0€3 JTOMOJHUTENbHON BOJONPUEMHON
TIOBEPXHOCTH.

4.6. HawnbGomee pacnpocTtpaHeHHBIM M 3(QQEKTUBHBIM THIIOM (QWIBTPOB C TOYKH 3pEHHS
obecrieueHns] JIUTENFHON M YCTOMYMBOM SKCIUTyaTallMM CKBaXKWH SIBIISIOTCS TPaBHHHBIC (HUIBTPBHI,
KOTOpBIE, B CBOIO OuYepe/b, MOAPA3JIEIAIOTCS Ha 3achITHbIE, KOXYXOBble, Onmouynble. KoxyxoBblie H
6509HBIE GUIBTPHI COOMPAIOTCS HA TOBEPXHOCTH M B TOTOBOM BH/IE€ YCTAHABIIMBAIOTCS B CKBAYKHHAX.

I'paBuitnble QUIBTPEI MOTYT MMETh B KadeCTBE ITOJJICPXKHMBAIOIIEH OCHOBBI HEMOCPEACTBEHHO
(UIBTpHI-KapKackl (CTEpXKHEBBIE, TPyOJaThie W [Ip.) WIHM Pa3IHYHBIE BOAONPHUEMHBIC MOBEPXHOCTH -
MPOBOJIOYHbIE OOMOTKH, CETKH U T. [I.

OCHOBHBIE KOHCTPYKTHBHBIE CXEMBI (DHIIBTPOB MPEACTaBICHB Ha puc. 9, 1 B Tabn. 15-18 mama mx
KpaTKasi XapaKTepHUCTHKA.
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Puc. 9. OcHoBHBIe cXeMbl KOHCTPYKIMIA (UIBTPOB B01032a00PHBIX CKBAKHH

a - Ha OCHOBE CTEp)KHEBBIX KapKacoB; 6 - Ha OCHOBE TpyOdUaThIX KapKacoB CO IIEJIEBOH
nep¢opaieli; 6 - Ha OCHOBE TPyOUaTBIX KapKacoB ¢ KPyrioil nmepdopanuei; ¢ - rpaBuitHble (GUIBTPHL;
1 - cTepXHEBOH KapKac Ha OMOPHBIX KOJbIAX; 2 - TpyOUaTslid Kapkac ¢ Kpyrioi mepdopamueii; 3 -
mieneBoil TpyO9aThlii Kapkac, 4 - TIPOBOJIOYHAST OOMOTKAa W3 HEpPKABEIOIIEH cTand; 5 - omopHas
MPOBOJIOYHAS CIUPaIb; 6 - JIUCT, IITAMIIOBAHHBIM U3 HEPKABEIOLICH CTallN; 7 - OIIOPHBIE IIPOBOJIOYHBIE
CTEP>KHH O IPOBOJIOYHYIO OOMOTKY U JIHCT; § - CETKA U3 HEP)KABCIOLIEH CTaIN WM JIATYHH; 9 - CeTKa
MOJKJIanHas, cuHTeTndeckas; /0 - poixias obceimka; // - TpaBWifHas OOCBHIIKa B KOXyxe; [2 -
rpaBUHHBIN OJIOK



Tabuuna 15

OuIBTPBI HA KapKacax
U3 CTEpKHEH

KoHcTpyKTHBHBIE 0COOCHHOCTH

MaTepHa.an JJIA U3TrOTOBJICHUA

be3 pomomHuTenBLHOM
BOJOIIPUEMHON
[IOBEPXHOCTH

C BOJIOTIPUEMHOM
ITOBEPXHOCTHIO u3
MPOBOJIOYHOM
00MOTKH

C BOAOIPUEMHON
MMOBEPXHOCTHIO u3
[ITAMITIOBAHHOTO
(mpocewHoT0) NMHCTA

C BOJIOTIPUEMHOM
MIOBEPXHOCTBIO u3
CETOK

CkBaxkHocth ¢unbtpa 10 60 %:;
HIUPHHA npocBeTa MEXIY
CTEpPIKHSIMHU 3aBUCHT OT XapaKkTepa
OKPY)XaromMX (QUIBTP PBIXIBIX
WM  TPEI[MHOBATHIX  CKAJbHBIX

Cranmp  mpytkoBas Ct3, Cr15, Cr7
muamerpamu 12, 14, 16 mMm. IlatpyOxu
COCJIMHUTENIbHBIE U KOJbIIAa OIOPHBIE H3
ropsyeKkaTaHblx TpyO. 3ammra OHOPHBIX
KapKacoB NPOTUB KOPPO3UU NPOU3BOAUTCS

1I0poA, (M3BECTHAKOB, [KpeMHUHOprannyeckoit kpackoit BH-30 mun
MIECYaHNUKOB) HaHECCHNEM IOJIMITHICHA

CKBa)XHOCTh BoonprueMHoi1 | OIopHEIE KapKachl 3 CTepKHEH
MOBEPXHOCTH B 3aBHCHMOCTH OT|0OMAaThIBAIOTCS MIPOBOJIOKOH n3
TOJIIIMHBI TPOBOJIOKH U NPOCBETA|HEp)KaBEIOIIeH CTalmu AuaMeTpoM 2-4 MM.
cocrapisieT 30-60 %. Kpemnenne|Kpennenue MIPOBOJIOYHOM 00MOTKH

MIPOU3BOJIUTCS SMOKCUHONU cMoioit DJ-5 u

IlITamMrnoBaHHBIA JHCT W3 HEp)KaBeroIen
cramu (TOCT 5282-82) rommmuoii 0,8-1 MM

MIPOBOJIOYHBIX criupanein
MPOU3BOIUTCA Ha ocHoBe|D/1-6
SMOKCHJIHBIX CMOJI

CKBa)XHOCTh LITaMIIOBaHHOTO
(pocevHOTO) JUCTa u3

Hep KaBeromei cTanu B
3aBUCHMOCTH OT ULIMPHHBI W

BBICOTHI mienH 18-30 %

[Toxbop ceTku MPOWU3ZBOAMTCS IO
pacdery B  3aBHCHMOCTH  OT
KPYITHOCTH YaCTHI] IIOPOJBI

BOJJOHOCHOT'O TOpHU30HTA

[IpoBonouHass OOMOTKa TOA CETKy W3
HepkaBeromei cramm ¢ marom 10- 15 mwm.
CeTka U3 HepKaBelollel CTaly WU JaTyHH
rnankoro tierenust (I'OCT 3187-76%) u
kBaapatHoro miaetenus ('OCT 6613-86)

Tabnuma 16
®unpTphl HA KonctpykTruBHbIe 0cOOeHHOES™ Marepuans! a1 U3roTOBICHUS
CIHUPAIBHO-

IIPOBOJIOYHBIX KapKacax

be3 momomaurenpHo#t  |CkBaxkHOCTH  QumubTpa 10 60 %;|Crams npytkoBas Cr3, Cr5, C17

BOJOIPUEMHON IIMpHHA IIPOCBETa MEXAY BHTKamHu|auamerpamu 2, 4, 6, 8 mm. [latpyOku

MTOBEPXHOCTH MIPOBOJIOYHOTO KapKaca 3aBHCHUT OT|COCAWHHUTENIFHBIE W3 TOpSYEKaTaHbIX
XapakTepa OKpyXaromux (uibTp|Tpy06. 3ammTa OMOPHBIX KapKacoB
PBIXIIBIX WIH TPEIIMHOBATHIX|IPOTUB ~ KOPPO3MH  TTPOM3BOIMTCS
CKaNbHBIX  TOpoJ  (W3BECTHSKOB,|KpeMHHMITOpranndeckoil kpackoir BH-
TIECYAHUKOB) 30

C BOONPpUEMHOI| CKBaXKHOCTb BOJIONIpUEeMHON|OnOpHbIE KapKachl 0OMAaThIBAIOTCS

MIOBEPXHOCTBIO U3[[IOBEPXHOCTH B 3aBUCHUMOCTH OT|IPOBOJIOKOH M3 HEpXKaBerouei craim

IIPOBOJIOYHOM OOMOTKH |TONIIMHBI HPOBOJIOKM W TpocBera|anamerpoM 2-4 mMm. Kpennenue
coctaBisier 30-60 %. Kpernenue|npoBosioyHO# 0OMOTKH MPOU3BOIUTCS
IIPOBOJIOYHBIX crnipasiedt|nokcuaHoi cmonoit 3/1-5 unu 31-6
TIPOM3BOANTCS Ha OCHOBE
STMOKCHIHBIX CMOJI

C BOJI0TIpHeMHOM|CKBaXXHOCTh mramrnoBanHoro| [llTammoBaHHbIH JHUCT u3

ITOBEPXHOCTHIO u3|(IIpocevHoro) JucTa n3|HepkaBeromeit cramu TommuHON 0,8-1

HITaMIIOBAHHOTO HEp>KaBEIOIEH CTaau B 3aBHCUMOCTH|MM

(mpocewnoro) nucra OT BBICOTHI ¥ IUpUHbI menn 18-30 %

C BoponpuemMHoit| CkBaxxHOCTh ceTok 30-50 %; nmoadop|CeTka M3 HEpIKaBEIOIICH CTalM WM

ITOBEPXHOCTBIO U3 CETOK|CETKH NMPOU3BOAUTCS B 3aBUCUMOCTH|IAaTyHH rnaakoro tmiereHus (I'OCT
OT KPYNHOCTH 4acTul moponsi(3187- 76) U KBaapaTHOTO TIUIETEHHS
BOJIOHOCHOT'O TOPU30HTA (I'OCT 6613-86)




Tabmnuua 17

OuIbTPHI HA
TpyOYaThIX KapKacax

KoHcTpyKTHBHBIE 0COOCHHOCTH

MaTepI/IaIl]:I JJIA U3rOTOBJICHUA

C KpyTJI0ii W
uieneBor nepdopanueit
06e3  JONOJIHUTEIHLHON
BOJOIPUEMHON
TTOBEPXHOCTH

C BOJIOTIPUEMHOMN
MIOBEPXHOCTBIO u3
MIPOBOJIOYHON OOMOTKHU
C BOJIOTIPUEMHOMN
MIOBEPXHOCTHIO u3
LITAMITIOBAHHOTO
CTaJlbHOTO  JIMCTa C
OTBEPCTHIMU
pa3nuuHOM
KoH(purypauuu

C BOJIOIIPUEMHOMN

MOBEPXHOCTHIO U3 CETOK

CxkBaxkHOCTh Kapkaca 20-25 %;
JIuaMeTp OTBEPCTUH pu
YCTaHOBKE B  CKalbHBIX H

TaJleYHUuKOBBIX Topogax 15-25
MM, a Jpyrux THopojax o
pacuery. Pazmep mieneil: mmprHa
10- 30 mm, mmmaa 200-300 MM

CKBa)XHOCTB BOJIOTIPUEMHOI
IIOBEPXHOCTH U3 IPOBOJOYHOMI
oomotku g0 30- 60 %. 3azop

539-

Cr5.

Me>1<z(y BUTKaMH HpOBOHOKI/I
ompejieNisieTcss 10  pacueTy B
3aBUCUMOCTH  OT  KPYIHOCTH
YacTUI[ TMOPOJ MIU OOCHINKH.
HamoTtka MIPOBOJIOKH
MPOU3BOJIUTCS TIO CTEPKHSAM U
3aKpervIsieTcs SMOKCHJIHOM
CMOJIOH

CKBa)XHOCTh LITAMIIOBAaHHOI'O
MIPOCEYHOTO JIMCTA B 3aBUCIMOCTH

OT IIUPUHBI U BBICOTHI ILIEJIA 18-{MmMm.

30 %. Mexngy — OINOPHBIM
KapKacoM H JIUCTOM cO3JaeTcs
JIpEHAKHOE HPOCTPAHCTBO,

OTBOJIsIIIIEE BOJLY BHYTPb (priibTpa

IMombop ceToK MPOU3BOAUTCS IO
pacyery B 3aBHCUMOCTH  OT
KPYIIHOCTH ~ YaCTHIl  TOPOJIBI

BOJOHOCHOI'O TOPU30HTA

ITonknamounsie
HEPXKABCIOMICH CTald W CHHTCTUYCCKHUX
cetok. Cetku rnaakoro (TOCT 6613-80) u
kBanparHoro (I'OCT 3187- 76") nerenus

TpyObl ropsiuekaraHele,
anekrpocBapounsie (OCT 10706-76%),
nosuatwieHoBbie (TOCT 18599-83%);
nosuBHHUIXI0pUAHBIE (TY MXII 6-05-
1573-72); acbecroniementrrie ('OCT

80)

[Monknamounas nposoioka u3 cramu Ct3,

muamerpoM 5-10 mm. IIpoBonounas

obmoTka u3 Hepkaseromei cramu (I'OCT
5632-72%)
OnokcuaHas cMmoia IJ1-6 u D]J1-5.

JUAMETPOM 2-4 MM.

[[ItaMnoBaHHBIA JUCT U3 HEpPKABEIOLIEH
cramu (I'OCT 5282-82) tommunuoit 0,8-1

IIpoBonoka MOIKJIag0YHas

nuameTpoM 5-10 MM, PE3WHOBBIA WIH
XJIOPBHHHUJIOBBI HIHYP

CTCPIKHU u3

Tabmuma 18

I'paBuiiapie QUIBTPHI

KOHCprKTI/IBHBIe OJICMCHTBI

MaTCpI/IaJ'ILI JJI U3TrOTOBJICHUSA

C oOceiikoii Ha 3abo0e
CKBa)KHHBI

I'paBuiinbie
KOXKYXOBEIE,
cobupaembie
MIOBEPXHOCTH 3EMJIH

Ha

Bbnounoro
cobupaembie
TTOBEPXHOCTH 3EMIIN

THIIA,
Ha

[IpoxoxHbIe OTBEpCTHA Ha (QHUIBTPaxX
YCTpamBarOTCs C y4eToM
TpaHyJIOMETPHIECKOTO cocraBa
rpaBuitHON 060chmku. B 3aBucmMocTH
OT TPaHYJIOMETPHUYECKOTO  COCTaBa
MOpol W  XHMHUYCCKOTO  COCTaBa
IIOA3C€MHBIX BOJ l"paBPIﬁHI;Ie O6CI)IHKI/I
MOFyT 6I)ITI) OHHOCHOﬁHBIMH niin
JIBYXCIIOWHBIMH, PEXKE TPEXCIOHHBIMHU
KoxyxoBsie GUIBTPEHI
YCTaHABIHMBAIOTCS B CKBa)KHHAX
OTPaHUYCHHOTO IraMeTpa C
MHHHUMAaJILHOM TOJIIMHOM OOCHIIKH 35-
50 wMM. OOceimka HE  JODKHA
cozlepKaTh MBLIEBATO-TJIMHUCTBIX
YaCTHIL

I'panynomeTpruveckuii coctaB rpaBus B
OJIOYHBIX (QUIBTpaX TOAOUpaeTCs C
ydyeroM  J100aBOK  ILeMEHTa W

KapkacHo-cTep)KHEBbIE u
CIUPATBHO-NIPOBOJIOYHbIE u
TpyOUaThIe HUITBTPHI c
BOJOIIPHEMHBIMH TIOBEPXHOCTSAMH U3
MPOBOJIOKH, HepiKaBerolel CTanu H
LITaMIIOBAaHHOTO aucTa c

HCIOJIb30BaHMCM MaTCpHrajioB

Onopuele KapKachl Te Ke.
I'paBuiinas 00CBhINKa BOKPYT
KapKacoB yAEP)KUBAETCA IPOCTOU
CTaIbHOM  CETKOM  KBaJpaTHOIrO
wreteHus 2x2 cMm wmm 3x3 cm. Ilpu
YCTPOMCTBE  KOXKYXOB  BO3MOXHO
NPUMEHEHHE CETOK  KBaJpaTHOTO
IUIETEHUsI W3  TOJIUCTUpOJA, U3
LITAMIIOBaHHOM [IJICHKH u3
BUHUIIJIACTA WU U3 METAJUINYECKOTO
nucTa TonmuHoi 0,8-1 MM

Kapkacel crep>xHeBble W TpyOdaThle.
brnoku rpaBuiiHblE U3 MOPHUCTOTO
GeroHa




BOJIOLIEMEHTHOTO (haKTopa WM APYTHX
BSDKYIITMX TOJTMMEPHBIX MaTEpPHUaIoOB

4.7. PekoMeHpalMM TI0 TPUMEHEHHWIO PAa3IMYHBIX THUIOB (WIBTPOB B 3aBHCHUMOCTH OT
THIPOTEOJIOTHYECKHUX YCIOBUH PUBEICHBI B Ta0. 19.

Ta6muma 19

HOpOﬂI)I BOJJOHOCHBIX I1JIACTOB

Konctpykuun ¢punsTpoB

1. CkanbHble U  MOJYCKaJIbHBIE
HEYCTOWYHBEIC TIOPOIBI, IICOCHUCTHIC
A TaJeYHUKOBBIE  OTJIOKEHHS C

peo0IaIatoIei KPYITHOCTBIO YaCTHIL
20- 100 MM (6omee 50 % mo macce)

2. T'paBuii, TpaBEeNUCTBIA IMECOK C
npeodIafaroneil KPymHOCTHIO YaCTHIL

OunbTpbl-Kapkacel  (0e3  JOMOJIHUTEIBHOH  (QUIBTPYIOIIECH
TTOBEPXHOCTH) CTEp>KHEBEIE, CHHPaJIbHO-TIPOBOJIOYHEIE,
TpyOuaTele C  Kpyrjaod W  ImeneBodl  mepdopanuei,

LITAMIIOBAaHHBIE W3 CTAJbHOTO JHUCTa TOJIIMHON 4 MM cC
AHTUKOPPO3UOHHBIM IOKPHITHEM

OUIBTPHI CTEPKHEBBIE, CIIUPATHHO-TIPOBOJIOYHBIE U TPyOUaThIe
C BOJIOTIPUEMHOM MOBEPXHOCTHIO W3 MPOBOJIOYHOH OOMOTKH

ot 2 1o 5 MM (6onee 50 % 1o Macce) |WiIM IITaMIOBAaHHOTO JIMCTA U3 Hep)KaBeromen cTaian. OuibTpsl
MTaMIIOBAHHBIC M3 CTAJIBbHOI'O JIUCTaA TOJ'IIJ.[I/IHOﬁ 4 MM c
AHTUKOPPO3HOHHBIM ITOKPHITHEM

@unbTpH CTEp)KHEBBIE, CIIMPATBHO-IIPOBOJIOYHBIE U TPyOUaThIe
C BOZONPHEMHOI IOBEPXHOCTHIO M3 IPOBOJIOYHON OOMOTKH,
IITAMIIOBAHHOTO JINCTa W CETOK KBAJPATHOTO IUICTCHUS U3
HeprKaBeromel cranu. OUIbTPhI MTaMIIOBaHHBIE U3 CTaJIbHOTO
JIMCTa TOIIMHON 4 MM C aHTHKOPPO3HOHHBIM ITOKPBITHEM
DunbTPHI CTEPIKHEBBIE, CIIMPATBHO-IIPOBOJIOYHBIE U TPyOUaThIe
C BOJIOTIPDHEMHOW TOBEPXHOCTHIO W3 IPOBOJOYHON OOMOTKH,
CCTOK KBaApaTHOro IUICTCHUA, MITAMIIOBAHHOI'O JIMCTa U3
Hep)KaBeIolleH CTaly ¢ NecYyaHO-TPaBUIHOM 0OCHINKOI
OUIbTPHI CTEPKHEBBIE, CIUPAIHHO-MIPOBOJIOYHBIE U TPyOUaThie
C BOJONPHEMHOI IOBEPXHOCTHIO M3 IMPOBOJIOYHON OOMOTKH,
CeTOK TallyHHOTO IUICTEHHs, IITAMIIOBaHHOTO JIUCTA U3
HEpXKaBeIoIel CTaau C OJHOCIOMHOM MMM ABYXCIOHHOU
MIeCUYaHO-TPABUHHON OOCHITKOM

3. Iecku KpYIIHBIE c
peo0IalaloM  pa3MepoOM  YaCTHIL
1-2 MM (6omee 50 % mo Macce)

4. Tlecku  cpeaHE3epHUCTHIE C
npeoOIaiatoleil KPYITHOCTBIO YacTHII
0,25-0,50 mm (6ostee 50 % 1o macce)

5. Ileckm  MEIKO3EpHUCTBIE C
npeobiaiaroleil KPymHOCThIO YaCTHI
0,1-0,25 MM (6omee 50 % mo Macce)

IMpumeuanus: 1. Ilpm npumeHeHnH (WIBTPOB Ha CTEPXKHEBBIX KapKacax CHIDKACTCS pacxoj
Mmetaia. CTepKHEBBIE U CIIUPATBEHO-TIPOBOJIOYHBIE (DMIIBTPBI 00JIaJaf0T JIyUIIUMHU THAPABINIECKUMHA
cBoiicTBaMH 1 oOecriednBaroT 6oee 3 hekTnBHYI0 paboTy CKBaXKUH MIPH ATUTEIHHOMN SKCIUTyaTallld B
BOJIaX HEYCTOMYMBOTO XMMHYECKOI'O COCTaBa, KOT/a BO3HHKAET OMACHOCTH 3apacTaHus (HIBTPOB
KENE3UCTHIMH UM KapOOHAaTHBIMH  OTJIOXKCHHUSIMH, B  pe3yldbTaTe  Yero  yMEHbBIIAETCS
MPOU3BOIUTEIBLHOCTh CKBAXHUH. DUIBTPHl HAa CTEP)KHEBBIX KapKacax PEKOMEHJYeTCsl MPUMEHSTh B
ckBaxxMHax ryouHou 10 200 M. 2. OUIBTPHI U3 CTAIBHBIX TPYO NMpeAroyYTUTENbHEE NMPUMEHATh IpU
Oonpmx riIyOMHax ckBaxuH (Oonee 200M). 3. OuibTpbl ILIeNeBble IITAMIIOBAaHHBIE U3 JIMCTA
TOJIIUHOW 4 MM C aHTHKOPPO3HOHHBIM MOKPBITHEM MOTYT YCTAHABIMBAThCS B CKBAXXMHAX TITyOWHOM
10 100 M. 4. [IpuMeHeHre CEeTOK U3 JIATYHH Ha CTaJbHBIX KapKacax 0e3 aHTHKOPPO3HOHHOM 3alUTHl HE
PEKOMEHAyeTCAd H3-32 BO3MOXKHOCTH D3JIEKTPOXUMHMUYECKOW Koppo3uu. 5. IlpumeHeHue ceToxk u
MPOBOJIOKH U3 MPOCTBIX W OLMHKOBAaHHBIX CTaJieil B (pUiIbTpax, pacCUMTAHHBIX HA JJTUTENBHBIN CPOK
9KCIUTyaTallK, He AOMycKaercs. 6. biouHble (QuIbTphI, Kak NMpaBWiIo, MPEAHA3HAYCHBI U1 0TOOpa
HeOONBIIOTO KOJMMYecTBA BOABL. 7. [l aHTUKOPPO3MOHHOW 3amMThl (DWIIBTPOB  JIOITYyCTHMO
NPUMEHEHNE CIIEAYIONNX BHUAOB MOKPBITHI: MOIMMATUICHOBBIX; 3MAJIEBBIX; 3THJICHOBBIX; PE3MHOBBIX
Ha OCHOBE JKHJIKUX HAUPUTOB; MEPXJIOPBUHIIOBBIX; KDEMHUHOPTaHMYECKUX.

Hoadop u pacuer GuiabTpoB

4.8. KoHCcTpykuust U pa3Mepsl (GUIbTpa NMPUHUMAIOTCS B 3aBUCHMOCTH OT THAPOTEOJOrHMYECKUX
YCIIOBH, 1e0NTa U peKMMa 3KCIUTyaTalluy ¢ y4eToM TpeboBaHuii 11. 4.4.

4.9. Tlpo4yHOCTHBIE IOKA3aTeNH, XapaKTepH3YIOIINE CTaTHYECKYIO YCTOMYMBOCTH (HUIBTPOB H
OTIpEICTISIIONINE TIPE/ICNEHO BO3MOXKHYIO TIIyOMHY MX YCTaHOBKH, YKa3bIBAIOTCS B COOTBETCTBYIOIINX
TEXHHMUYECKHX yCIOBHSX 3aBOIOB-U3TOTOBHUTEICH.

4.10. CremieHb XMMHUYECKOH KOpPPO3MHM (HIBTPOB 3aBHCHT OT COJEP)KaHHUS B BOAE HEKOTOPBIX
KOMITOHEHTOB, 0OYyCJIOBIMBAIOIINX PACTBOPEHHE METAIUIOB. TakMMU KOMIIOHEHTaMH sBisifoTcst CO,,
0,, H,S, HCI1, H,SO4. Ilpu kanTake BOI IHMTHEBOrO KadyecTBa C HEOOJBIION MHHEpaIM3amueit



BO3MOYKHOCTh KOPPO3MHU 3a CYET HAPYUICHUS YITIEKHCIOTHOTO PAaBHOBECHS MOXKHO IIPOTHO3UPOBATS,
UCIIONBb3Ysl TToKaszarenb PusHepa - Ri,
Ri=2pH -pH, (1)
rae pH; - mokasarenb BOJOPOJHBIX HMOHOB, OTBEYANOLIUI PABHOBECHOMY COAEPKAHHIO B BOJE
YTIEKUCIBIX COETUHEHUN.

IIpu Ri<9 Boma xopposmonHas, ecnu 7<Ri<9, TO BO3MOXKHO pa3BUTHE IPOIECCOB KOPPO3UH C
Maunoi ckopoctero. [Tpu Ri<7 Boga ckiIOHHA K BBIIEIICHUIO KOIBMATHPYIOMHUX 00pa3zoBaHuii. OUIbTPEI
W3 HHU3KOYTJICPOIUCTON CcTanu 0e3 aHTUKOPPO3HOHHBIX IMOKPBHITHMH NpUMEHHMBI mpu Ri = 7-8, mpu
HaJIMYUK B KOHCTPYKIIUH JATyHHBIX MaTepPUaJIOB CJIEAYET HMETh B BUAY, YTO ONTHUMAaIbHAast 001acTh UX
npuMeHeHns1 HaxomurTes mpu Ri = 6,5-8,5; HepkaBeromas cTanbh XapaKTepPH3YyeTCsl MaKCHMAaJIbHOM
YCTOMYMBOCTHIO M MPUMEHNMa Jake pu Ri = 12-15.

IIpu xanTaxe CKBa)XKMHAMM IIOJ3EMHBIX BOJ, COJEPXKAILIMX CEPOBOJOPOI, CKOPOCTh KOPPO3UH
CTaJBHBIX BOJIOTIOIBEMHBIX M 00CaIHBIX TPYO MOXKET JJOCTUTaTh 3HAYUTEIBHBIX BeIHMYHH-8-10 MM/rof,
MOATOMY B OTHX CITydasix 00s3aTeJIbHO MPUMEHEHNE aHTHKOPPO3HOHHBIX KOHCTPYKIIHH.

DJEeKTPOXUMUYECKYI0 KOPPO3HUIO CIIEAYET MpeJoTBpaliaTh, UCTIONb3Ys ; B KOHCTPYKIUH (HILTPOB
METaIIBI ¢ OJIM3KUMU SJIEKTPOJHBIMHU ITOTEHINAIAMH.

Ecnim B mpomecce SKCIUTyaTalliM CKBaKMH BO3MOJXKHO TIPHBJIICYCHHE TPYHTOBBIX BOJ C
3a00JIOUYCHHBIX YYacTKOB, CIEAYeT YYMTHIBaTh HamOoJee BEPOSTHOE YMCEHBIICHHWE BeMW4YMHBI pH
0oTOMpaeMbIX BOJ M yBennueHHWe KoHmeHTpamumu H,S, uyTto cmocoOcTByer Oosiee WHTEHCHBHOMY
MPOSIBIICHUIO KOPPO3HOHHBIX CBOMCTB MTOJ3EMHBIX BOJI.

4.11. Jlmametp ¢QunpTpa-KapKaca yCTaHABIMBAETCS WCXOAS W3 MPOEKTHOTO JeOWTa CKBaXKHHEI,
apaMeTpoB BOJOIIOABEMHOTO OOOpPYNOBaHHSA M C YY4E€TOM BO3MOKHOCTH YCTPOWCTBA TpaBUHHON
oOceinku. [lo ycnoBusIM peMOHTa CKBRXMH MHUHHMMAIbHBIA AMaMeTp Kapkaca (uibTpa cienyer
npuHuMath He MeHee 100-150 mM. CKOpoCTh JBIIKEHHUS! BOJIBI B BOJIOTIOJbEMHBIX TpyOax HeE OJDKHA
npessimaTh 1,5-2 m/c.

4.12. Jlnuna ¢unbTpa B OXHOPOIHBIX BOJOHOCHBIX IIIacTax MoOIMHOCTRIO m = 10-15 M
npuHuMaercst paBHo# 0,8-0,9 cM (punbTp nomkeH ycraHaBIMBaThCs Ha paccTossHUM He MeHee 0,5-1 M
OT KPOBIH U NOAOIIBHI MJIACTA).

Ipu wmommuoctn m > 10-15 ™M pgmuHa QuiabTpa ompenmenseTcss B 3aBHCHMOCTH  OT
MIPOM3BOANTENBHOCTH CKB&KHH, W3MEHEHHS BOJONPOHHUIAEMOCTH IIOPOJ W THUAPOXUMHUYECKHX
YCIIOBUH.

TeopeTndecku B OJHOPOJHBIX IUIACTaX BENMYMHA THIPABINYECKUX MOTEPh B GHIBTPE PacTeT 1O
OTIPEJICTICHHBIX IPEAETIOB, W INPH HEKOTOPHIX COOTHOIIEHWSAX pa3MepoB ¢uibTpa (ero amamerpa,
JUIMHBI, CKB@XHOCTH) 'THApaBIMYECKHE TOTEPH U TPHUTOK K CKBOKUHE MJODKHBI OCTaBaThCA
MOCTOSIHHBIMH.

Tem He MeHee B pealbHBIX YCIOBHSX, YUYHUTBIBas HEOAHOPOJHOCTh BOJOHOCHOIO TOPU30HTA U
BO3MOXKHOCTh MHTEHCHBHOTO XHMMYECKOTO 3apacTaHusi (QUIBTPOB, CIEAYET yBEIMYMBATH JJIMHY H
pa3mepsl oTBepcTuil pribTpoB. [Ipu 3TOM B nepByro odepens GUIbTPhl JOJKHBI yCTAaHABINBATHCS B
HaunboJiee BOAONPOHUIIAEMBIX 30HaX BOJIOHOCHOTO FTOPHU30HTA.

B 0e3HanoOpHBIX BOJOHOCHBIX TOPU3OHTAX [UIMHA (MIBTPA ONPENEISIETCS ¢ YyIETOM IOHMKEHUS
JMHAMHYECKOTO YPOBHS B CKBKHHE: B 3TOM CJIydae MOIIHOCTb m~h,-S,/2, rae h, - nepBoHavanbHas
MOIIIHOCTh O€3HAIOPHOTO TOPH30HTA; S, - MPOEKTHOE MOHIKCHNE YPOBHS B CKBAXKHHE.

4.13. Tlpu BeiObope Thma QuiubTpa I 0OOPYINOBAaHUS CKBAKHUHBI HEOOXOAMMO HCXOAUTH W3
MPUMEHEHHSI KOHCTPYKIMH, KO3((HLINCHT BOJONPOHHUIIAEMOCTH KOTOPOHl pPaBeH HIM MNPEBBIIIACT
K03 QHUIMEHT BOZONPOHNUIIAEMOCTH BOJOHOCHBIX MOPOJ] MJIM I'PABUIHBIX OOCBHINOK, KOHTAaKTHPYIOLIHUX
¢ ¢uisTpoM. Hambosee npeamoyTuTENnsHO HCIOIBb30BaHHE (GUIBTPOB-KapkacoB. CpaBHUTENbHbIC
JIAaHHBIE O TMPOHHMIACMOCTH pPAa3IM4YHbIX QUIBTpoB mpuBeaeHsl Ha puc. 10. Koaddumuent
BOJIONIPOHMIIAEMOCTH ~ KapKaCHO-CTEP)KHEBBIX (wibTpoB wu3MeHsiercss ot 1,5 mo 2,15 cwm/c,
MPOBOJIOYHBIX KOHCTPYKIMH Ha TpyOuaTom Kapkace - ot 0,42 no 1,8 cm/c, dpuibTpa ¢ BomonpueMHON
MMOBEPXHOCTBI0 M3 MTaMIoBaHHOro ymcta - ot 0,23 mo 0,52 cm/c, ceTyaThIX (QIIBTPOB C CETKOU
raimyHHoro wieteHus - ot 0,08 no 0,37 cm/c.
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Puc. 10. U3MeHeHHEe IPOHULIAEMOCTH Pa3JIMYHBIX (PUIBTPOB OT CKBAKHOCTH
1 - KapKacCHO-CTEp)KHEBOTo; 2 - MPOBOJIOYHOTO Ha TpyO4yaToMm Kapkace; 3 - ¢ MOCTOOOpa3HBIMU
OTBEPCTUSIMU; 4 - C BOAONPUEMHOMN IOBEPXHOCTBIO U3 IITAMIIOBAHHOIO JIUCTA; 5 - ¢ CETKOM TaJlyHHOTO
TUIETCHUS

OUIBTPAOHHBIE XapPaKTEPUCTUKH CYIIECTBEHHO YXYAIIAIOTCS B OJIOYHBIX KOHCTPYKLUSIX M IPH
YCIIO’)KHCHHH BOJONMPUEMHON MOBEPXHOCTH. BennumHa KO3 QUIMEHTa BOJONPOHUIIAEMOCTH HOBBIX
MOTUGBUKAIIA PEKOMCHIOBAHHBIX (PHIBTPOB YCTAHABIUBACTCS WHANKATOPHBIM METOJIOM.

4.14. Pa3mep mUpOXOIHBIX OTBEPCTUH (MIBTPa HA3HAYAIOT C YYETOM TPaHYJIOMETPUICCKOTO
COCTaBa TMOPOJ], CIIATAlONMX BOJOHOCHBIH TOPH-30HT, M COOTBETCTBYIOIIErO pa3Mepa YacTHIL
rpaBuiiHON o0chinku. [ns mogbopa pasmepa OTBepcTUil (HIBTPOB PEKOMEHAYIOTCS CICAYIOIIUE
sMOupudeckre cootHomeHus (tadu. 20).

Tab6muma 20
OuibTp PexkomeHTyeMbIe pa3Mepsl OTBEPCTHH (GHUIBTPOB
B OJIHOPOHBIX Hopoaax Ku <2 | B HeopHOpoaHbIX noponax Ku>2
C kpyrnoii nepdoparueit 2,5-3dsg 3-4ds
Ceryatblid 1,5-2d sy 2-2.5d s
C mieneBoit nepdoparmeit 1,25-1d sy 1,5-2dsy
IIpoBosiouHbIH 1,25d 5 1,5ds
[pumewanus: 1. Ky = % , dsg, dgy, djp-pa3Mepsl YaCTHII, MEHBIIIE KOTOPHIX B BOIOHOCHOM
10

racte conepxkurcs coorerctBeHHO 10, 50 u 60 % (ompenensercs mo rpaduky rpaHyIOMETPUIECKOTO
cocTaa). 2. MeHbpIIMe 3HaYSHUS YUCIEHHBIX KOA(Q(QUIMEHTOB NPH dsp OTHOCATCS . K MEJIKO3EPHUCTHIM
1opoiaM, OOJIBIINE - K KPYIHO3EPHHUCTBIM.

4.15. Pa3Mepsl MPOXOAHBIX OTBEPCTHH (PUIBTPOB MPH YCTPOICTBE TPaBUIHHON OOCHINKH JTOJKHEI
NPUHUMATHCS PaBHBIMU CPEIHEMY THAMETPY YacCTHUI] CI0S1 OOCHINKU d 59, TPUMBIKAIOMIEr0 K CTEHKaM
¢upTpa.

OcCHOBHBIM TpeOOBaHHEM K IMO00PY IPaBUHHBIX OOCHIIIOK ABISETCA oOecriedeHne cyppo3noHHOMI
YCTOWYMBOCTH TIOpOJ B IPUCKBRXUHHOW 30HE MPH COXPAaHEHHWH OTHOCHUTEIBHO HEOONIBIINX
KOHTaKTHBIX ITOTEPh HAIOPA.

ITpu mondope rpaBuiiHOrO (WIBTpa B OTHOCHTENIBHO OJHOPOAHBIX TpyHTax (K,;<S5) MOIDKHO
BBIJICP)KUBATHCS] COOTHOLIICHHUE

Dsy/dsqg = 8—12, 2)
rne dsp u D5y - CpeaHuil AnaMeTp 4YacTHIl COOTBETCTBEHHO BOJIOHOCHBIX IOPOJ M Marepuaia
OOCBITKH.

Jna mombopa pasmepa dYacTUIl OOCHIIKM B CYIIECTBEHHO CYy((HO3HMOHHBIX MOpOoJax, IpH

3HAYUTEIbHON MX HeomgHopoxHocTH (K,<5) MOXXKHO MOJB30BaThCS auarpaMmoi puc. 11. Pacuernyro



BEJIMYMHY CpPEJHEro JuaMeTpa OOCHINKM IOJy4aloT YMHOXKEHHMEM Ha 5 HaiiieHHOW 1o rpaduky
BEJIMYMHBI XapaKTEPHOTO JHaMeTpa (Ha IMepecedeHn ¢ KpUBOH 36pHOBOIO COCTABA).

Hanpumep, touke 4 Ha puc. 11 Ha mnepece4eHUH KpUBOM TIpaHyJIOMETPHUUECKOIO COCTaBa
BOJIOHOCHBIX TIOpOJI C KPHBOH XapakTepHOro mauaMerpa (IIyHKTUpHas JIMHUS) COOTBETCTBYET
pacueTHbIN quametp 2,6 MM. CrieioBaTenbHO, d5) TpaBusi 00CHITKH OyaeT 2,6x5 = 13 MM.
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Puc. 11. I'paduk 1Jis1 onpegesieHls COCTABA IPAaBUIiHON 00CHINKHU
1 - KpUBBIE 3€PHOBOT0 COCTAaBA IECKOB; 2 - KPUBask XapaKTEpPHOT0 JUaMeTpa

[TonOop MexaHWYECKOro COCTaBa MaTepHaia IPH YCTPOMCTBE JBYX M TPEXCIOMHBIX I'pPaBHIHBIX
0GCHINOK (PMIBTPOB HAJIEKHUT TIPOM3BONTH 110 COOTHOMEHMIO Diy /D2y =4—6,rne Dy u D2 -

Cpe/IHUE AMaMETPhl YaCTHI MATEpHAaIa COCSTHUX CIIOEB OOCHIMKH.
4.16. Matepuan OOCBHIIIKM JOJDKEH OBITH OJHOPOTHBIM. BO Bcex ciydasix KOJMYECTBO YaACTHUI
MaKCHMAaJIFHOTO 1 MUHIMAJIBHOTO THAMETPa a COCTaBe OOCHIIIKM HE JODKHO IpeBbimath 10 %.
OnTuManpHas TOMIIUHA OOCHITKH JODKHA cOCTaBIATh 150-200 MM. MHUHUMANTBHYIO €€ BEIMIHHY
cienyeT BHIOMpaTh B 3aBUCUMOCTH OT pa3Mepa 3epeH rpasus u necka (tabm. 20a).

Tab6muna 20a
Pa3mep 3epeH 00ChINKH, MM Jo4 4-12 12-35
TomnuHa ¢10st 00CHITIKYA, MM 60 70 80

B ckBaxMHaX ¢ MHOTOCJIOWHOI OOCBHITIKOHM TOJIIIMHA CIIOSl U3 MEJIKOTO IpaBus (Ilecka) HE JOJDKHA
MIPUHUMATHCS MEHBIIE TOJIIMHBI OIOPHOTrO CJIos rpaBus. [IpuMeHeHue Ui rpaBHHHBIX (QUIBTPOB
rpaBUs HEOJHOPOAHOI'O COCTaBa HElelecoo0pa3Ho U3-3a CYIECTBEHHOIO PACCIOEHUs €ro B Ipolecce
3aCBITIKH.

[Ipumeuanne. Marepuan, WCHIONB3YEeMBIH 11 TPaBUMHBIX  (QUIBTPOB, MODKEH  OBITH
HE3arpsA3HEHHBIM, HE COAEPXKATh TJIMHUCTBIX, NBUICBATHIX YacCTHIl M OBITh HAJCKHBIM B CAaHUTAPHOM
OTHOIIECHHH.

5. THAPOI'EOJIOTHYECKHUE PACYETBI BOJO3ABOPHBIX CKBAKWH N
IMAXTHBIX KOJOJAUEB

O01mue NoJIo:KeHus
5.1. OCHOBHBIMU 33aJja4aM¥ THIPOTCOJOTHYSCKUX PACUETOB BOJ03a00PHBIX CKBAXUH W IMIAXTHBIX
KOJIOZLIEB SIBISIOTCS:
a) ompejencHue AeOnTa CKBaXHH M KOJIOJIEB M MOHWKEHUSI YPOBHS MOA3EMHBIX BOJ B MPOIECCE
IKCIUTYaTAIUK BOJI03a00PHOTO COOPYIKEHUS;
0) olleHKA BO3MOXHOTO BIHSHHS JAHHOTO BOJI03a00pa HAa CYIIECTBYIONIME WM HaMeyaeMbIe K
CTPOUTEJBCTBY BOA03a00PHI HA IPYTUX YYaCTKAX;



B) OIICHKA BJIMSHHSI MPOCKTHPYEMOI'O BOZ03a00pa Ha OKPYXKAMOIIYI MPUPOJHYI0 OOCTaHOBKY
(TIOBEPXHOCTHBII CTOK, PACTHUTEIBHOCTD U JIp.).

OIHOBPEMEHHO C pEIICHHEM 3THX 3a7a4 Ha OCHOBE THJPOTCOJOTHYCCKUX PACUCTOB YTOUHSIOT
CXEMy PAaCIIOJIOKEHUS BOJ03a00PHBIX CKBAXHH W KOJIOMIEB, MX KOJUYECTBO W pa3Mepsl (TIyOWHY,
JaMeTp).

5.2. Tlpu TEIPOTEONIOTHYECKUX pacdeTax BOA03a00POB OOBIYHO B KaYECTBE MCXOIHOW BEIMYHHBI
puHUMAeTCs AcOUT (), COOTBETCTBYIOIIUN MPOSKTUPYEMOMY BOAOMOTpeOIeHH0. JIOBOIBFHO YacTo,
OJTHAKO, MPHUXOIHUTCS OIPEICIATh MAKCHUMAIBHBIA NEOUT (yuxe, KOTOPHIH MOXKET OBITH MOJMYYECH Ha
paccMaTpuBaeMOM YYacTKE BOJOHOCHOTO IIaCTa WJIM Ha BCEH IUIOMIATU €ro paclpocTpaHeHus. B
000MX cIy4asx pacdyeTaMH yCTaHABIMBAIOTCS pa3Mephl BOI03a00PHOTO COOPYKEHHS, KOJIHUYECTBO,
pacmosio)keHre W JeOMTHl CKBaXMH W KOJIOAIEB TPH 33JaHHOM BPEMEHH OJKCIUTyaTallid U
MaKCUMAaJIBHO JOIYCTUMBIX TOHIKEHHUSIX YPOBHS S 0.

leporeonornqecm/le Ppacy€Thbl BBINTOJIHAIOTCA 06])1’-IHO JJI HECCKOJIbKUX BAPUAHTOB PACIIOJIOKCHU
BOZ03a00pOB, TI0 KOTOPBIM TMPOM3BOJATCS TEXHHUKO-YKOHOMHUYECKOE COTOCTABICHHE W BEIOOD
ONTUMAITEHOU CXEMBI Bo103a00pa.

Bo Bcex BapuaHTax pacueTHBIC TIOHIDKCHHSI YPOBHS COIIOCTaBISIFOTCS C  JIOITyCTUMBIMU
TTOHW)KCHHSIMH.

Ipy Spac™>Son TPOEKTHPYEMBIH JEOUT BOJ03200pa HE MOXKET CUMTAThCA obecreyeHHbIM. B aToM
ciydae HEOOXOQUMO YBEIHYUTh YHCIO CKBAXHUH (KOJIOMAIECB), YMEHBIINB NEOUT KaXKIOW U3 HUX, WU
pacrpenenuTs UX Ha OONBIIEeH TUTOIIAIH.

IIpy Spac<Sion AEOMT BOH03200pa MOXKET OBITH YBEIMYEH, a €CIIM B 3TOM HET HaJOOHOCTH, TO
MOJKET OBITh COKPAIICHO KOJIMYECTBO CKBAKMH (KOJIOALEB) U YMEHBIIIEHO PACCTOSHIE MEX Ty HUMH.

[TpubNMKEHHO BETUYNHA TOMYCTUMOTO MOHMKCHUS YPOBHSI MOKET OBITh ONpEIC/iCHa CIIC Y FOIHUM
obpazom:

JUTsE OC3HATIOPHBIX BOJI

S()on ~ (0’5 +0’ 7)he - AhHac - Ah([) ’ (3)

JUTS. HATIOPHBIX BOJ

S()on z]—[e_|:(0a5+097)rne+A[—1Hac+AIJ(]):|n (4)
rne h, u H, - COOTBETCTBEHHO IEpBOHAYANbHAs TJyOWHA BOJBI 10 BOJOYIOpa (B OE3HAMOPHBIX
IIacTax) ¥ Harmop HaJ MOAOIIBOM TOpu30HTa (B HAIOPHBIX TIACTax); Ah,,. u AH,,. - MakCUMaIbHAS

rryOMHA TOTpy>KeHusl Hacoca (HW)KHEH ero KpOMKH) 0] TMHaMHYEeCKHH ypOBEHb BOJBI B CKBaXKHHE;
Ahg v AH - mOTepH HAropa Ha BXOJE B CKBKHMHY; /1 - MOIHOCTb HAIIOPHOTO IIACTa.

I'mpporeonornueckyue pacueTsl BORO3a0OPHBIX COOPY)KCHUH MOTYT OBITH CHeNaHbI IPU TOH WIIH
MHOW CTENEHH CXEMaTH3alMd THAPOTCOIOTHYECKON OOCTAaHOBKM  Pa3IMYHBIMH  METOIAaMHU,
UCIIONIB3YEMBbIMH  TIPH  OLIEHKE 3allacoB IOA3EMHBIX BOJ, a HWMEHHO; THJIPOJUHAMHUYECKHMHU,
THIPABINYECKIUMH, 0aJJaHCOBBIMH, THAPOT€0JIOrMYECKON aHAIOTHH, a TaKKe KOMOMHUPOBAHHBIMH.

I'maponuHamMu4ecKue METOIBl  PacdyeToB BOJI03a0OPOB OCHOBAaHBI Ha AHAIMTHYECKOM WM
YHCIEHHOM PEIIeHNH KPaeBbIX 33/1a4 TEOPUH (QHIBTPALMH. MOA3EMHBIX BOJ. COOTBETCTBEHHO OHH
MIOJIPa3/IENAIOTCS Ha AaHAJIMTHYECKWE METOAbI W METOABl MOJCIHMPOBAHMS Ha aHANOroBeix (ABM),
9MeKTpOoHHBIX [H(ppoBex (OBM) mmu rubpupaeix (ALIBM) BeraumcnuTenbHBIX MammHaxX. [Ipu
JOCTaTOYHO IMPOCTHIX THUIPOTCOJOTHUECKUX YCIOBUAX (OJHOPOAHBIE (QDUIBTPAIIMOHHBIE U EMKOCTHBIE
CBOI{CTBA, IPSIMOJIMHEHHBIE TPAHHIBI BOZOHOCHBIX IIACTOB, HEU3MEHSIOLIMECS YCIOBUS HA TPaHHIIAX)
1esecoo0pa3Hee BCEro IPUMEHATh AHAIUTHYECKHE METOXbI, OOECIeUHMBAIOIME MOCTATOYHYIO I
pelLIeHNs TPAKTHYECKHUX 33/1a4 TOYHOCTb.

B CHOXHBIX ~ THMAPOTEONIOTHYECKHX  YCIOBHSX,  XapaKTePH3YIOUIMXCS  CYLIECTBEHHOM
HEOHOPOJHOCTBHIO THAPOI€OJOrMYECKUX IMapaMeTpoB, CIOKHOW KOH(UTypauueid rpaHull Iuiacta u
KOHTYPOB HEKOHJMLMOHHBIX BOJ, HM3MEHSIOUIMMHUCS BO BPEMEHHM MCTOYHUKAMH (GOpMHpOBaAHMS
9KCIUTYaTallOHHBIX 3aIlacoB, HAJMYMEM HECKOJIBKUX B3aHMMOCBS3aHHBIX BOJOHOCHBIX TOPH30HTOB, a
TaKKe TPH 3HAYNTEIHHOM KOJIMUYECTBE MMPOEKTUPYEMBIX BO/103a00POB M OOJIBIIIOM YHCIIE BAPHAHTOB MX
pasMelIeHHs ClielyeT MPUMEHATh METOIbI MOAETHPOBAHNUSI.

I'mapaBnryeckne MeETOIbl 3aKIIOYAIOTCSl B ONPENENICHHH pacueTHOro jaebwura Bomo3abopa win
NPOTHO3HBIX TTOHIKCHHH YPOBHEW B CKBaXHMHAX IO SMITMPHYECKHM JAaHHBIM, HEIOCPEACTBEHHO
NOJIy4YeHHBIM B MpOLECCe MPOBEACHHS ONbITa U KOMIUIEKCHO YYMTBHIBAIOIIMM BIUSHHE Pa3IHIHBIX
(hakTOpOB, ONIPEIEIAIONINX PEXXUM PadOTHI Bo103abo0pa.

banaHcoBBIIl MeTO MpUMEHsIETCS NPH ONPEEeICHIH BEIUYUHBI CPaOOTKU €CTECTBCHHBIX 3allacoB
HO/I3EMHBIX BOJ, a TAKXKE YaCTHMYHOTO WM IIOJIHOTO NepexBaTa BOA03a00pOM Pacxosa eCTECTBEHHOIO
MOTOKAa W TIPUBJICKAEMBIX HMCTOYHUKOB IHUTaHHS. balaHCOBBI METOZA SIBISIETCS TPHOJIMKEHHBIM
METOJIOM pacyeTa, MO3TOMY OH HCIOJIB3YeTCsl, TIIaBHBIM 00pa3oM, KakK JIONOJHUTEIBHBIH B COUCTaHUN
C THJIPOTMHAMHYECKUM U THAPABIMYECKUM METOAAMH.



MerTo/1 THIPOre0IOrHuecKOi aHaJIOTUH 3aKIII0UAeTCsl B ONPENESIICHUH MOJYJISI SKCILTyaTallMOHHBIX
3aacoB  (WIM  OTHENBbHBIX €r0  COCTABJAIOIIMX) OLEHUBAEMOIO BOJOHOCHOIO TOPU30HTA,
YCTaHaBIMBAEMOTO B Ipeeiax HanboJiee N3yYEeHHbBIX YYacTKOB 0 JaHHBIM JETAIBHBIX Pa3BEJOYHBIX
paboT miM SKCIUTyaTaly JEWCTBYIOIIMX BOM03a0OpOB MeTon OCHOBaH Ha NeEpeHoce IaHHBIX O
PEeXUME SKCIUTyaTalliy IOA3EMHBIX BOJ Ha YYacTKax AEHCTBYIONIMX BOJ03a00pOB HA OICHUBAEMbIC
YYaCTKH, HaXOAAIINECS B aHAIOTHYHBIX YCIOBHAX C OKCILTyaTHPyEMBIMH.

Bce ykasaHHBIE METOIBI PacyeToB NPOHM3BOJHMTEIBHOCTH BOJ032a00POB IOI3EMHBIX BOJ HUMEIOT
CBOM [JIOCTOMHCTBA M HENOCTAaTKH. [lo9TOMy HHOTIa LenecooOpa3sHbIM SIBISETCS INPUMEHEHHE
KOMOWHHPOBAaHHBIX METOJOB, T. €. COBMECTHOIO HCIIONB30BAaHMSA IPH pacdeTax OIHOBPEMEHHO
HECKOJBKUX METOJIOB.

OCHOBHBIE pacyeTHBIC 3aBHUCHUMOCTH, IOJIy4YEHHbIE AHAIUTHYECKHMMH METOJaMU I OLCHKH
MPOM3BOIMTEIBHOCTH BOI032a00PHBIX CKBaKHH U KOJIOZLEB, pabOTAIOIINX B OTHOCHTENBHO MTPOCTHIX
HaunboJIee YacTo BCTPEUYAFOLIUXCSI THAPOT€0JIOTMYECKUX YCIOBHSX, TIPUBEICHBI JIJISL:

a) JONMMH peK (MOyOorpaHWYEHHBIE IUIACTHl C MPSIMOJMHEHHBIM KOHTYPOM HHTAHHS W IUIACTHI-
TI0JIOCHI);

0) apre3maHCKMX OacceiHOB (B YaCTHOCTH, B HEOTPAHMUYECHHBIX IO IUIOIIAAN PACIPOCTPAHEHHS
M30JIMPOBAHHBIX U CIIOMCTBIX BOJOHOCHBIX TOPH30HTAX);

B) OTPAaHMYCHHBIX MO IUIOIIAIM PACIPOCTPAHEHHS IUIACTOB (AL HEKOTOPBIX CXEM 3aKpBITBIX H
TMIOJTy3aKPBITBIX BOJAOHOCHBIX CTPYKTYP).

AHanuTHYecKHe pemeHus Ul pacyeTa BOA03a00pOB B 0oJiee CIOXKHBIX NPUPOJHBIX YCIOBHAX
IPUBEACHBI B PsAAE ClIeNUaIbHBIX MOHOrpaduii u crareid. IIpu BecbMa CI0XHBIX IPUPOIHBIX YCIOBHAX
WM HEOCTATOYHO IOJIHOM I'MAPOre0]IOorHYecKoil MHGOPMALMK CleqyeT MPUMEHSATh IPyrHe METOAbI
pacuera (aHaJIOrOBOE WIIM YUCIEHHOE MOJICIUPOBAHIE, THAPABINYECKUE METOIbI U 1P.).

5.3. OOwas pacyerHass 3aBUCUMOCTb JUISL OINIPEEICHUs] OHIKEHNH ypOBHEH MOA3EMHBIX BOJ B
1100011 TOUKEe BOJOHOCHOTO FOPU30HTa MOXKET OBITh IPEJICTaBIECHA CIIELYIOIUM 00pa3oM:

JUIs1 O€3HAIOPHBIX BOAOHOCHBIX TOPU30HTOB

S=h - -2R; 5)
nk
JJIA HaHOpHBIX BOJOHOCHBIX rOpH3OHTOB
0
S = R. 6
2mthm ©)

3nece (J - cyMMapHBId 1eOUT Bomo3abopa; k - KodpduIMeHT (GUIBTpalMy BOZOBMEIAOIINX
TIOPOJ, /M - MOIITHOCTH BOJIOHOCHOTO TOPH30HTA; km - BOJIOIIPOBOANMOCTD BOJIOHOCHOTO TOPU30HTA, /1,
- ecTecTBeHHas (0 Hayaja OTKAa4KH) MOIMHOCTb TPYHTOBOTO IIOTOKA, THJIPABINYECKOE
COIIPOTHBIICHHE, 3aBUCSIIEE OT TUIPOTrCOTOTHUECKUX YCIOBUH 1 THIIA BOJ03a00PHOTO COOPY>KEHUSI.

IIpn ompeneneHWH TMOHWXEHHS YPOBHA IOA3EMHBIX BOJ HEMOCPEICTBEHHO B CKBAXKHHE HWIIH
HIaXTHOM KouoJue B popmyax (5) u (6) crnenyer npuHUMAaTh

R=Ro+f¢ (7)

rae R, - 3HaueHHs TUAPABIMYECKOTO CONPOTUBIEHHS R B TOUYKE PACHONOKEHHS CKBAXKHMHBI
(xomoama); € - HONOIHHUTEIEHOE CONPOTUBIICHUE, YUUTHIBAIOMIEe (QHIBTPAIMOHHOE HECOBEPIICHCTBO
CKBaXWHBI WM Komoana, B = O,/0 - OTHOIIEHHE pacxola paccMaTpUBaeMON CKBaXHWHHI (O, K
CyMMapHOMY pacxoay Bogo3abopa Q.

Pacxon Bom03a00pHOTO COOPY)KEHHUS ONPEAENACTCS MO CIESAYIOIINM 3aBUCUMOCTSIM:

UL OE3HAMOPHBIX BOJOHOCHBIX TOPU30HTOB
nkS{)an (Zhe - S&on) .

0= ; (®
Ry +BC
JUISL HATIOPHBIX BOIOHOCHBIX TOPH30HTOB
anmSo
Q=——"". 9
Ry +BC

31ech Syon - MAKCUMAITBHO JOIMYCTHMOE MTOHIKCHUE YPOBHS TIOA3EMHBIX BOJ.

Yka3zaHus 10 METOIUKE OTIpe/IeIIeHus Benn4nH R, R, nanel B Tabm. 21, 23 u ap.; £ B hopmymnax (8)
u (9) momKHa OMpenensAThCS A CKBOKUH (KOJOAIEB), pabOTalOmMX Ha HanOoJee Harpy>KeHHOM
y4acTke Boz03abopa, T/ie 0)KHUIAeTCsl HAanOOJbIIIee MOHWKEHUE YPOBHS TTOI3EMHbBIX BOJ.

Pacuyernl GeperoBbix Bo103a00poB (B 10JIHHAX peK)
5.4. BaxuHe#mmm (GakTopoM, ONPeelsIoUM YCIOBUs AKCILTyaTallii OeperoBbIX B0/103a00pOB,
SBJIACTCS HAJM4YME MOCTOSHHBIX IOBEPXHOCTHBIX BOJOTOKOB, C KOTOPBIMH I'MIPABINYECKH CBS3aHBI
BOJIOHOCHBIC TOPU3OHTHL. bmarogaps 93TOMy MPOH3BOMMTENBHOCTH OEperoBbIX  BOJ03a0OPOB



obecrieunBaeTcsi, B OCHOBHOM, 3a CYET MHQHUIBTPALMH PEYHBIX BOJ B OKCIUTyaTHPYeMble BOJIOHOCHBIE
ropu3oHTHl. [IpUBiIcUeHNE TOBEPXHOCTHOTO CTOKA IMPHUBOJUT K OBICTPOW CTaOMJIM3allMM YpPOBHEH
MTOJI3EMHBIX BOJI B CKBa)KHHAX OEpEroBhIX BO103a00POB.

B Tabm. 21 mpuBeseHB! pacyeTHBIE 3aBHCHMOCTH JUIS  ONpPENENICHUS THAPABIMYECKUX
conpotuBieHnit R 1 Ro mpu paboTe BOJ03a00pOB pa3IMUHOIO THMA BOJNM3M COBEPIICHHBIX PEK B
ycnoBusiX ycTtaHoBuBIneiica ¢unpTpanuu. Ilox coBepmieHHBIMH B (MIBTPALMOHHOM OTHOLICHUH
peKaMy IOHUMAIOTCS TAKHE, B KOTOPBIX (DMIBTPALUsl TOBEPXHOCTHBIX BOJ B BOZOHOCHBIN IUIACT Yepe3
PYCIIOBBIE OTJIOKEHHSI TPOUCXOAWT O€3 CyNIECTBEHHBIX IMOTEPh HANopa W Ae(hopMary IOTOKA B
MOJPYCIOBOM 30HE, B CBSI3M C YEM YPOBHHU IIOA3EMHBIX U IMOBEPXHOCTHBIX BOJ Ha YpPE3e PEKU
MPaKTUYECKH COBManatoT. K COBEpIIEHHBIM peKkaM MOXHO OTHECTHM PEKM 3HAUUTENBbHON IIHPHHBI
(mmpuHa OONbIIE MOIIHOCTH BOJOHOCHOTO TOPH30HTA IO PYCIOM pEeKH) 0e3 WIHCTOro MM
KOJIbMaTHPOBAHHOTO JOHHOTO CJIOS, MPEISTCTBYIOIIEr0 WH(UIBTPAlMM PEYHBIX BOJ B BOJOHOCHBIE
TOPU3OHTHI. Y CIIOBHBIE 0003HAaUYEHHS K (POpMyJIaM IIPUBEICHBI B Ta0M. 21.



Ta6mmia 21

Tun 3aBHCHMOCTH JUISI pacyeTa Bo/103a00pOB B JOJIMHAX PEK
BOs03ab0pa Cxema 1iacra ConpoTtuBieHne Ne ConpoTuieHne Ne JlomoTHUTEIbHbIE JAHHBIE
hopmyiibl bopmyJTbl
CKB)KMHA (10) (11) 2 2
g‘yx M @ Rzlng Roznzﬁ r=1/(x—x0) +y
H 5 NN ¥ "o ﬁ
S p=Ax+x) +y
xa o
1
JluneitHbIi Y £o (12) x, 1 ! (13) I>(3-4)x,
pan g WJ;?M T—,X<X, Ro =r—+—In—— 7 - KOJIMYECTBO CKBAXXHUH
w p ol R= [ n myn
A 2 x> x,
AT/ S
I
JluneitHpIN 50 ye) (14) 1 (15) 1<(3-4)x,
pan w‘r Y N_‘J:i#—‘r- R=In—"+ Ry =—x —\/ SRR b
% o, T 2 oy = (xg—x)" +y" +I
> o | x 2,72
& X - — 4x- +] _ 2 2 2
S +f(x0)- “In Puy = +0) 47 4
X ® o - Xy —X
e — () 2x, I Pl
+—arctg —+ /
[ X,
1.1 y= b
+—In /
n Tmr,
- Xy—X
X =
[
CKBKHHA 4 1 (16) 0,64Lsin 21 (17)
e r=1s R, = 1n 2082522 P
S e 2 ' ny 2L
= J/ < A h X
Yo g ch2& —cos2(n+ A) n=-—
L Ial- X ln 2L
ch2& —cos2(n—A)
o)




CkBaxrHa

(18)

(19)

. PEKK

y

e Y R =In 1,27 LctgA £ _
: 1‘; 25 ) 2 7, 2L
=N X
¥ PRI [E’ ch2& —cos2(n+ A) y n="2%
Q
73 L = <1 ch2& —cos2(n—A) ixL

 ch2& —cos2(n+ A) A= 2—LO
ch2& —cos2(n—A)
20 21
i!’x . [ R— lnB (20) R, =n 3,3x, e2)) , = ,(x—xo)z 4y
T V "

p=+(x+x))" +y’




Yucnennsle 3Ha4eHUS] QyHKIUH [ ()_c, ;) , UCTIONb3yeMoii B popmynie 14 tabn. 21, naHs! B Tabm. 22.

Tabmmma 22
x 3HaueHns QyHKIHHA [ (;, ;), npu ; , paBHOM
0 1 1,2 1,5 2 2,6
0 1 0,65 0,42 0,23 0,16 0,1
0,5 0,46 0,35 0,3 0,22 0,14 0,09
1 0,21 0,19 0,18 0,15 0,11 0,08
1,5 0,12 0,11 0,11 0,1 0,08 0,06
2 0,07 0,07 0,07 0,06 0,06 0,00
2,5 0,05 0,05 0,05 0,05 0,04 0,04

[MpuBeneHnbie B Tabm. 21 3aBHCUMOCTH MOXKHO HCIIOJIB30BaTh TAaKXKe Ui pacueTa HECKOJIbKUX
B3aUMO/ICHCTBYIONIMX BOJ03a00pOB MPH Pa3IMYHOM HX paclojioKeHHH. B 3ToM ciyuae cymmapHoe
MTOHMKCHUE YPOBHS MOKHO HaliTh 1o (hopMysiam:

JUTsl OE3HATIOPHBIX BOJOHOCHBIX TOPH30HTOB

Scy.w = he\/hez - IE‘I (2he - Si)Si (22)

JJIs1 HAIIOPHBIX BOAOHOCHBIX TOPU30HTOB

n
Scy,w = Z Si
i+l (23)
rie S; - MoHWKeHHe, 00yCIOBIEHHOE JeUCTBUEM OTAEIBHOTO i-ro Bomo3abopa (i =1, 2, ...,n), n -
of1iee KoJIM4ecTBO BOJ03a00POB.
Ipumep pacuema. Bono3abop COCTOUT U3 TPEX CKBAXKUH, PACTIONIOKEHUE KOTOPBIX yKa3aHO Ha PHC.
12 TpeOyeTcs HATH MOHMKEHUE YPOBHS BOJBI B CKBaXXMHE 2. J[€OUTHI CKBR)KUH OJMHAKOBBI U PaBHBI
Q = 2 Thic. M’/cyT. BenmumHa BOJONPOBOAMMOCTH HATIOPHOIO BOJOHOCHOTO TOPHU30HTA paBHA km =
500 Mz/CyT. Panuyc ckBaxkunsl 2r = 0,2 M, CKBa)KHHA COBEPILLIEHHASI.

wow
/I
_ {bdrf/ )
. 250m | LSE
Bl | sow , “H 3
g S
P - ———— N
lC’ﬁb’&'

Puc. 12. Cxema k npumepy pacyera

OO01ee MOHMKEHNE YPOBHS B CKBaXKHHE 2 HaWAEeHO 1Mo gopmyre (23), KoTopas B JaHHOM CiTydae
OyZet uMeTh BUJ
ScyM :S1+ SZ + S3’
rae S; u S, - cpe3ka ypoBHS Ha CKBO)XHUHE 2 COOTBETCTBEHHO OT CKBAXKHUHEI [ U 3, S, - MOHWKEHUE
YPOBHS1, 00YCJIOBIICHHOE ICHCTBUEM CKBKHHBI 2.
HaxonuM coOTBETCTBYIOIIME TUAPABIMYECKUE CONPOTUBICHUS Ui ckBaxkuH / U 3 no Qopmyrne
(10) Tabn. 21:

J(250+200)> +30>

Rl == hl
(250 - 200)2 + 302

2,05;




(250 +150)% + 502

R3 =In = 19289
J(250 - 150)2 + 502
JUIsl CKBaXKHMHBI 2 - 1o popmyste (11) tabm. 21:
2-250
R2 = lnv = 7,82
Ortcrona o ¢popmyie (6):
2000
=——205=13m;
S17 33145000 P = 1A
2000
= =" 78 =46wm:
527 3314500 B2 T RO
2000
S; = ————7—1,28=0,8 M.
P 2304500 0 0N

CrenoBarensHo,
Seyw = 1,3+4,6+0,8 = 6,7 m.

Pac4yernl Bo1032a00poB B apTe3MaHCKUX OacceiiHaX (HeOrpaHUYeHHbIe IUIACTHI)

5.5. Jlns apre3maHCKUX 0acCeHOB XapaKTEpHO JTa)KHOE CTPOCHUE BOIAOHOCHOW TOJIIU XOpOIIO
IMPOHUIIAEMBIC BOJJOHOCHBIC OTJIOXKCHUA YEpCaAYIOTCA 371€Ch C BOJOYIIOPHBIMU nin
CJ1a00TPOHHUIIAEMBIMHU pa3/IebHBIME CIIOSMHU. B COOTBETCTBHU C 3THM MOKHO BBLIEJIUTDH CIIETYOLIHE
pacdeTHble CXEMbl H30JIMPOBAHHBIC, HE OrPaHMYCHHBIC I10 IUIOMIAJN BOJOHOCHBIC TOPH30HTHI;
CJIONCTBIE BOJIOHOCHBIE TOPU3OHTHI

5.6. 3ommpoBaHHBIE HEOTPAaHWYEHHbBIE IUIACTBI XapaKTEPH3YIOTCA OTCYTCTBHEM BHEIIHUX
WCTOYHHMKOB ITUTAHUA MOJ3EMHBIX BOJ. JeOnThI B0/103a00pOB 00ECIIEYNBAIOT MPUTOKOM BOJIBI 33 CUET
OCYIIEHUs] BOJOHOCHBIX TOpPOA M cpaboTail HAMoOpoOB IOA3EMHBIX BOJ. B cBsf3m ¢ 3THM 1pum
9KCIUTyaTallid BOI03a00PHBIX COOPYKEHHH Aake B TCUCHHE BECbMa JUIMTEIBHOTO BPEMEHH HMEET
MECTO HEYCTaHOBHBIUAsCA (GHIbTpanus, T €. YPOBHU IIOJ3EMHBIX BOA Ipu paboTe B0g03a00pOB
HENpPEepbIBHO CHIDKAIOTCSI.

Okcrutyatanusi BoZ03a00pOB B W30JMPOBAHHBIX HEOTPAHWYEHHBIX IUIACTaX COIPOBOXKAAETCS
00BbIYHO 00pa30BaHUEM OOIIMPHBIX BOPOHOK JICMPECCHUH, 3aXBATHIBAIOIIMX TUIONIAIN B JCCATKU U JTaXKe
COTHM KBaJIpaTHBIX KHJIOMETpPOB. [Ipy NpoeKTHpOBaHMU B0/103a00pOB 3]1€Ch HEOOXOIMMO YUYHTHIBAB
BO3MOJKHOE BIIMSIHUE HAMEYaeMOT0 BOJI0OTOOpa Ha CYIIECTBYIOUINE BO103a00PHBIE COOPY KEHHSI.

OCHOBHBIE pacdeTHbIC 3aBUCUMOCTH JJIsI ONPE/ICICHHS THIPABINYECKUX CONPOTUBICHUN R U R,
pu paboTe BOA03a00POB B M30IMPOBAHHBIX HEOTPAHWICHHBIX IDIaCTaX MPHUBEACHHI B Ta0I. 23.

O0o3HaveHus, WCIONB3yeMble B TaOi. 23, maHBl HAa COOTBETCTBYIOMHMX cxemax. Kpome Toro,
HCTIONIB3YIOTCSI CIICAYIONINE 0003HAYECHUS: ¢ - BpeMs, HA KOTOPOE PacCUNTHIBAKCS MOHIKEHHE YPOBHS
MTO/I3€MHBIX BOX; @ - KOA(QOUIMEHT MbE30NPOBOAHOCTH TIACTA, a = km/i; 4 - BOIOOTAAYA MOPOI;

re=1,5<at ; f{ x;y) - yHKUMs, YHCIEHHBIE 3HAUEHHsI KOTOPO# JaHbl B Ta0M. 22.



Tabmuma 23

Tun 3aBHCHMOCTH I pacyeTra Bo103a00poB B H30IMPOBAHHBIX HEOTPAaHUUCHHBIX IUIACTAX
BOmO3a00pa Cxema Bozmo3abopa ConportuBieHne Ne ComnpoTtuBieHne Ne JlomtoTHUTEIbHEIC JAHHEIE
hopmyTsl dhopmymsl
CKB)KMHA y 7 (24) % (25) _ 2 2
} X R=In—* R, =In-* F=4X"+y
1 M r r 7’2
—<0,1
r 4at
‘6 X
| #27&
JIuneinbIi [ - (26) 2.7r (27) 2 2
\ 7, n > 61 X+ l +
pA , R=In’" 1+ f(x,7) R, =In CHD"+Y" o4
Vo [ 4at
+llnL Ty = X2+ 4’
n o 7yn
- x —_y
X=— y==
1.0
7 - KOJIMYECTBO CKBAKHH
JluneiHbIi 7 (28) (29) 72
pan R=In-% Ro =In—*+ —<0,1
p . 4at
1. R
+—In—%
no rn
CKBa)KMHA 7 (30) 1.65r 31 2
R=In-% R, =In—* AN 0,1
7 Rk 4at




5.7. Bce mpuBeneHHble B Tadn. 21-24 pacueTHbIe 3aBUCUMOCTH CIIPaBEIJIMBBI IPH MOCTOSHHOM
pacxojie BOJ03a0OpHBIX COOpYKeHHil. B ciydae eciu neOMT BOm03a00pa M3MEHSCTCS BO BPEMCHH,
CJIelyeT TPEJCTaBUTh AEHCTBUTEIBbHBIA TpaduK H3MEHEHWs pacxoia Bojo3abopa CTyneH4YaTou
muHued. Torna NOHW)KEHWs YpPOBHS MOA3EMHBIX BOJ HaxoliaTcs 1o (opMmynam, yKa3aHHBIM B
TabaMIax, B KOTOPHIX BeIW4YMHA Q MPUHUMAETCsl paBHOW HavyalbHOMY 3Ha4YeHHUIO neOuTa Bojo3abopa
Q1, a BMECTO THAPABIMYECKOTO COMPOTUBIICHHS TOACTABISIETCS BENWYMHA R, paBHAs:

— k
R= X B;R(-1)) (32)
=

rae R(t-t;) - THAPABIMYECKOE CONMPOTHBIEHHE MPH MOCTOSIHHOM pacxoze (cM. Tabn. 23), koTopoe
OmpezieTIAeTCA Ha MOMEHT BPEMEHH (f-¢;); ¢; - BpeMs Hadaja JAeHCTBUA j-if CTyNeHH; j - HOMep CTYIEHH
C MOCTOSIHHBIM CPEIHUM 3HAUSHUEM Pacxojia Bojo3abopa:

BJ=%; Bi=1,

k - KOTMYECTBO BBIZIETICHHBIX CTyNeHel n3MeHeHus e0uTa Bogo3abopa.
5.8. PacueT noHmKeHUI YpoBHs B TUIaCTe MPU 33JaHHOM MOCTOSHHOM YPOBHE Ha BOJ103a00pe Mpu

JIOCTATOYHO GOJBIIOM BpeMeHH (at/rf >500; ro - pasMepbl Bom03a0opa B IUIaHE) MPUOTHKEHHO
MOXeET OBITh ITPOBEJICH 1O CIEAYIOMUM (HOpMyJIam:

4tkm Ry

3nech R - THAPABINYECKOE CONIPOTUBIIEHHUE BO03a00pa MPH MOCTOSHHOM Pacxofe; R - 3HaueHHe

9TOTO COTIPOTHUBIICHHSI B TOUKE PACIIONOKEHUS BO103a00pa; (O(?) - H3MEHSIOUINIACS BO BPEMEHH PacXoj
BO/I03a00pa; So - 3aJaHHOE TOHIKCHNE YPOBHS Ha Bozo3abope.

[ToHmwkeHnst ypoBHA IPH JEHCTBUM HECKOJBKHX BOJI03a00pOB HAXOIATCSA 1O PEKOMEHIALMSIM,
W3JIOKEHHBIM B 1. 5.4, popmynsr (22) u (23).

5.9. B cl1ouCTBIX BOJIOHOCHBIX IUIacTax (pOpMHpOBaHKE 3aMacOB MOA3EMHBIX BOZ MPOUCXOIHUT O]
BJIMIHUCM NEPETCKaHUA IMOJA3EMHBIX BOJ B 3KCHHyaTpreMblﬁ TOPHU30OHT M3 COCCAHUX MNUTAKOIIUX
TUIACTOB uepe3 Ca0ONpOHHIIAEMbIe Pa3JielIbHbIE CJIOM B KPOBJIE HJIM IIOJIOIIBE TOPH30HTA. Pexum
paboTel BojO3abopa B 0OIIeM ciydae HEYCTaHOBHBINMWIICA, HO IIpH OOJBIIMX 3armacax BOABI B
MMUTAIOMINX IUIaCTaX M HMHTEHCHBHOM IIEPETEKaHWW IIOHW)KEHHMs YPOBHEH Ha B0J03a00pe MOTYT
CTaOMIIM3UPOBATHCSL.

OCHOBHBIE pacdeTHBIE 3aBHCHMOCTH [UISl ONPEJCICHUS] THAPABIMYECKUX COMPOTHBICHUI R u Ry
npuBeneHsl B Tabn. 24. @opmynsl (34) u (35) Tabn., 24 OTHOCSATCS K CIIydaro, KOTJa BepXHUH CIIOi
UMeeT BechbMa Clabyro MpOHHIAEMOCTh (k,<<k), COOEp>KHT BOIBI CO CBOOOIHOH TMOBEPXHOCTHIO
o0namaeT 3HAYUTETHHON BomooTAadeH (U >> u*). HmkHMN SKCIUTyaTHpyeMBIH TUIACT CIIOKEH XOPOIIIO
MPOHUIIAEMBIMU TIOpoJaMH. Takas cXema XapakTepHa AJsl HETNIyOOKO 3aJeTarolIuX apTe3MaHCKUX
BOJIOHOCHBIX IIJIACTOB.

B cxeme TpexcnoHHOM TOJIIM 3KCIUTyaTUPYEMBIM IUIACT THUAPABIMYECKU CBSI3aH C COCEIHUM
MUTAIOIIAM BOJOHOCHBIM TOPU30HTOM C mapaMmeTpamMu (km), u L. DTa CBSI3b OCYIIECTBIIETCS IMyTEM
MEepEeTEeKaHNs TIOA3EMHBIX BOJ U3 MUTAIOLIETO IIaCTa B 9KCIUTyaTHPYEMbIH 4epe3 paselbHbIi CIIOH ¢
napameTpamu kym,. Eciy mpu 3TOM NOHMKEHUS! YPOBHS BOJBI B MUTAIOLIEM BOJOHOCHOM TOPH30HTE
HeBenukd (S~0), TO MO0 UCTEYeHUH HEKOTOPOTO BPeMEHHU (GIIBTPAIH MOJ3EMHBIX BOJA K BOI03abopy
npuoOperaeT ycraHoBHBLIMMCS Xapaktep, Gopmynsl (37) u (39) tabm. 24. UucneHHble 3HaYeHUS
¢ynkun K, (z) nansl a Tadi. 25.

PacueTHbple 3aBHCHMMOCTH, IpUBEIEHHBIE B TaOn. 24, XapakTepusylT paboTy OAWHOYHOU
ckBaXMHBL. Ilpm pacuere cHCTEMbl B3aUMOJACHCTBYIONIMX CKBRXWH CIIEAYET HCIOJIb30BaTh
PEeKOMEHAINH, TaHHbIE B I1. 5.4, hopmyis (22) u (23).

Ipumep pacuema. HamopHBIN BOTOHOCHBIN Topu30HT (K03 dumment ¢miptpanuu k = 20 M/CyT,
MOIIHOCTB m = 50 M, ynpyras BogooTaaua p* = 10™) mepeKxpsIT cBepXy CI0eM CYITHHKA MOIIHOCTBEO
m, = 10 M ¢ xoapdunuenTom ¢uibTpanuu k, = 0,1 m/cyt n Bomootnaueir u = 0,08. B cyrimmakax
Ppa3BUT OE3HAIOPHBII BOJXOHOCHBII TOPU30HT, ITHAPABINYECKH CBSI3aHHBIN C HIDKENS)KAIIIM HallOPHBIM
ropu3oHTOM. TpeOyeTcs HalTH NOHMKEHHE YPOBHS BOABI B COBEPIIEHHON CKBaXKUHE (7, = 0,2 M) mpu
ot6ope Q = 4 Tric. M°/cyT B Teuenne 25 ner ~10° cyT.

s pacgera ucronszyem popmymy (35) Tabm. 24.

O06001IeHABIN KO (QHUIUEHT MBE30TPOBOTHOCTH B TAHHOM CIyJae PaBeH:

4= 20-50
0,08+107*

(33)

=1,25-10* M’/cyr.

CrnenoBartebHo,



e = 1,514/1,25-10% -10* =1,6810% m.
Torma
1,68-10*
n—

Ro=In=—3>

=11,3,

a TIOHIKEHHE yPOBHS o hopmyie (6)
4000

~ 23142050 3 T2






Tabnua 24
Tun 3aBHCHMOCTH JUIS pacyeTa BOJ03a00pOB B CIIOUCTHIX IIACTAX
Bos03a00pa Cxema Bozmo3abopa ConpotusieHne Ne ConpotusieHne Ne JlomoTHUTETbHEIE JaHHBIC
bopmyJibl bopmyJibl
JIBYXCIIOMHBII % (34) 7’ 35) 72
R=In—* R,=In-* —<0,1
v I 4at
kot
& >3:5
myH
r,=15Va't
. km
a = "
H+u
TPEXCIIOMHBIH a)Sp>0 a)Sp>0 fkmt |1 0| Vv
> j— J
B’u (1+v)°
(36) 7 37) . [,
2% 'Iff R:_l |:V1nrg—ﬂ+K0(Lj:| RO =In-<+ Ten _1’5 at
A e 1+ B T
f/ {#X/:E ’ ' 1 01 12 a’ —M
B 1 I =
ﬁmﬂ-'&” +1—ln 128 M+ Ly
A +v v
A L _ k|11
AR E B> my|km (km),
0)Sn~0 (38) 0)Sn~0 39) km km,,
r 1,12B v=o T 0=
RzKOE R, =In (km),; . (km) ;
7y ?




Tabinuna 25

z 3uauenus pynkumii Ky (z), erfc (z) n ierfc (z)
Ky (z) erfe(z) iecfc(z) z Ky (z) erfe(z) iecfc(z)

1 2 3 4 5 6 7 8

0 1 0,56 0,6 0,78 0,4 0,16
0,02 4,03 0,98 0,54 0,7 0,66 0,34 0,12
0,04 3,34 0,95 0,53 0,8 0,57 0,26 0,09
0,06 2,93 0,93 0,51 0,9 0,49 0,2 0,07
0,08 2,65 0,91 0,49 1 0,42 0,16 0,05
0,1 2,43 0,89 0,47 1,1 0,37 0,12 0,04
0,15 2,03 0,83 0,43 1,2 0,32 0,09 0,03
0,2 1,75 0,78 0,39 1,3 0,28 0,07 0,02
0,25 1,54 0,73 0,35 0,4 0,24 0,05 0,01
0,3 1,37 0,67 0,31 0,5 0,21 0,03 0,01
0,35 1,23 0,62 0,28 0,6 0,19 0,02 0,01
0,4 1,11 0,57 0,25 0,7 0,17 0,02 0
0,45 1,01 0,52 0,22 0,8 0.15 0,01
0,5 0,92 0,48 0,2 0,2 0,11 0

Pac4yeTsl B003200p0OB B OrpaHMYEHHBIX (3AKPBITHIX, MOIY3aKPBITHIX) BOIOHOCHBIX IJIACTAX

5.10. Tlox 3aKkpHITBIMH IITACTaAMH TIOHMMAIOTCS CTPYKTYpBI, OIpaHHYEHHBIE CO BCEX CTOPOH
HENPOHNIAEMbIMI KOHTYPaMH, 4epe3 KOTOpbIe TPHUTOK BOABI B IKCILIyaTHPYEMBIH IUIACT MOYKHO
CUMTATh MPAKTHUYECKH PaBHBIM HYJIIO. B IMOITy3aKpBITBIX CTPYKTypax HENPOHHUIIAEMbIE TPAHUIIBI JINIIb
YaCTHYHO 3aKPBIBAIOT TUIACT.

OCHOBHBIMH HCTOYHHKAaMH ITUTaHHUS BOJ03a00pa 371ech SBISIIOTCS CTATUYECKHE M YIPYTHE 3arachl
MOJ3EMHBIX BOJ B IIEHTPAJIBHBIX, @ TAK)KE€ CTATHYECKUE 3arachl BOABI B KPAEBBbIX YaCTAX CTPYKTYpBHI,
TZie BOJOHOCHBIE TOPH30HTHI BBIXOJAT HA MOBEPXHOCTH. 1IpH 3KCIuTyaTanny BoJ03a00pOB B 3aKPBITBIX
U [IOJTy3aKPBITBIX CTPYKTYPaxX OOBIYHO UMEET MECTO HEYCTaHOBHUBIIMICS PEXUM QUIBTPALIHH.

B T1abn. 26 mpuseneHsl (GopMyIibl IS ONPEACICHUS THIPABIUYCCKUAX COMPOTUBICHUN R U R,.
PaccMoTpeHbl orpaHHYeHHbIE TUIACTHI C 1-2 HENPOHWIAEMBIMH IPaHHLIAMH M TOJHOCTHIO 3aKPbIThIE
BOJIOHOCHBIE TOPU3OHTHI.

B Tabn. 26 nman takoil ciywaii, Korja npu padore Bojo3abopa, pacnoiararonierocs B o01acTH
HamopHbIX BOJ (BomooTnaua W*), MPOMCXOOUT OCYLIEHWE IUlacTa Ha ydyacTKe BBIXOAA €ro Ha
MOBEPXHOCTh (BomooTnaua L), Gopmyisl (42) u (43). UucneHHbIC 3HAUCHHS CICIUATBHBIX (DYHKIIUI
erfc(z) v ierfc(z), BXonAIUX B HEKOTOPBIE (hopMyIIsl Ta0. 26, naHbl B TaO. 25.



Tabmauia 26

Tun 3aBHCHMOCTH I pacyera Bogo3adopa B OrpaHMYCHHBIX IIACTaX
BOZO3a00pa Cxema Bozmo3abopa ConpotuBieHne Ne ComnpoTtuBieHne Ne JlomoTHUTEIbHEIE JaHHBIC
dhopmyiisl bopmyJibl
TIOJTy OT PAHUYICHHBIN WY % (40) 7’ 41) D 2
R=2In—2% R, =2In—= —<0,]
T4 M NP ~ 2x7, 4at
N —&— [ 2 2
é ™ r= (x - x()) + y
&3 b f 2, 2
g ) J;: 2re p=xx+x)" +y
To T
’ r, =15Va t
~
INomyorpanndyeHHbIH y r m (42) p (43) [«
mm
C oCylIEHHEM ) R=2In—2=-u . Ry=2In—&—-u p al >2 y*m
y NI ku't J2x,7, k't X, M X,
Nl 24 X+Xx X *
g ‘ ﬂbj.: . xey/“""e’”fcz (; Xerfcz 0 ;t>3
a3 A i a at 0
87311 2, L re [ 2, 2
4 r=y(x-x,)"+y
% -
r,=15Vat
«  km
a =—;
Y7
[TnacT-nonoca Y / (44) / (45) at
R:Zﬁﬁ-ierfc Y + R=355 at_,. —2>1
L 2at =0T L
S : +§—11n4{ch§—cos(n+z)]/ 0,16L e=2 5=
> Hrefs 2 +In—— L. L
D <t ) 7y sind -
® = 0
p Za S AN=—2
7 % L
L
7 2

A




IInact-xpyr

(46)

R=2a—z+ln

(47)




Pacyer B3aUMOJECHCTBYIOIINX CKBOKHH B OTPAaHHYCHHBIX ITACTAX MOXET OBITH BBIMOIHEH MO
¢dopmynam (22) u (23) n. 5.4.

Ilepuoauuecku geiicTByIonre BoA03200pPbI MOJ3EMHBIX BOJ
5.11. Bono3abopsl pH TakOM pEXHUME YCTPAWBAIOTCSl B CIydae MEPHOANYECKH M3MEHSIOIIETocs
BOJIONIOTpEONeHUsl. B dWacTHOCTH, 3TO MMEET MECTO NpH HCIOIb30BAaHWH IOA3EMHBIX BOA JUIS
OpOIIEHHs, KOTZia BOM03a00phI BKIIOYAIOTCS B IKCIUIYaTallMIO TOJBKO B BEr€TAllMOHHBIA MEPHO.
I'paduk BomooTOOpa IMpr 3TOM MMEET MUKINYECKUN XapakTep U MOBTOpseTCs 3 rojaa B rox (puc. 13).
AHaNOrMYHO W YPOBHHU IOA3EMHBIX BOJ Ha BOA03a00pe MCHBITHIBAIOT MEPHOANYECKHE KOIEOaHUs.
[TonmxeHns ypoBHS MOTYT OBITH HalJEHBI 110 opMyJie

S§=8,+As, (48)
rae S, - cpenHee IOHIDKEHHE YPOBHS, OOYCIIOBIEHHOE IOCTOSHHBIM BO BPEMEHM CPEIHUM
BO100TOOPOM O, IPHIEM

0, - 2o, (49)

rae O, - cpeaHuil pacxos Bogo3abopa B IEPHOX €ro KCIUTyaTalluH; ¢, - JUIUTEIBHOCTD IIEPHOAA
paboTsl Bogo3abopa (IpH OPOIICHHH - MPOIOIDKUTENFHOCTE TOIUBHOTO Teprona); 1 - IIHTENbHOCTh
MOJIHOTO IMKJIa PaboThl BO103a00pa (0OBIYHO roj).

o o g i
| sl | Q] |
7 2T J'Tt
t r af—-—gr’t*‘

13. I'padux nepuoanyeckoro BoaooToopa

[Tonwxenue S, HAXOAUTCA MO COOTHOWIEHHSAM, B KOoTopelix O = (. I'mapaBmuyeckne
CONPOTHBIICHUS R WM R, B 3aBUCHMOCTH OT CTPOCHHS BOJOHOCHOIO IUIACTAa PACCUUTHIBAIOTCS HA
MOMEHT BPEMEHH ¢ OT Hayalla IIepBOro BKIFOYECHHS BOA03a00pa.

Bemnunna A4S, B ¢opmyrne (48) mpencraBimser co0OH JOMONHHUTENBHBIE KONEOAaHUS ypPOBHA
OTHOCHTENBHO CpENHEro MoJjokeHus. [IpuOIIKeHHO oHa MOXeT OBITh OLEHEHa II0 CIeAyromeil

dopmyrne
ASzﬁKI—%O)R(t*)—R(t*—to)}, (50)

31ech R(f) - THApaBIMdeckoe cOmpoTHBIeHHEe R (Mmm Ro) mpu ¢ = t*: t* - Bpems OT Hadama
MOCJICTHET0 BKJIFOUCHHUSI Bomo3abopa; R(t*-fo) - TUApaBINYECKOE COMPOTHBICHHE NPH [ = t*-f.
MakcumanbHOe TIOHWXKEHHE YpoBHA Oyner rpu ¢* = ¢,. Torma BTOpoii WwieH B KBaJpaTHBIX CKOOKax B
¢dopmyite (50) paBeH HyIO.

Takum o00pa3oMm, HpU TNEPUOAMYECKON OJKCIUTyaTallMd Bomo3abopa TeMn CpadOTKH YpPOBHS WU
HCIIOJIb30BAHMS 3aIIaCOB TMOA3EMHBIX BOJI OINPECIISIOTCS .B 3HAUUTEIBHOW Mepe CPEeIHHM PacxomoM
B0J103200pa 3a Bce BpeMsl IKCILTyaTalliH.

Ipumep pacuema. B HAOPHOM BOJOHOCHOM TOPH30HTE ¢ mapameTpamu km = 300 m*/cyT, a = 10°
M2/CYT pabotaer Bomo3abopHas ckBaxkuHa (r, = 0,2 m). OTrOmpaemas BoJa HCIOIB3YETCS ML
OPOILIEHUS, B CBA3M C YeM CKBa)KMHA JKCIUTyaTHPYETCS JHIIb 4 Mec B rogy ¢ pacxoxoM Q = 3 ThIc.
m/cyT. TpeGyercsi onpenenTh MAKCHMATBHOE MOHWKEHHE YPOBHS HA CKBAXKHHE IPH SKCILTyaTaIlHK
ee B Teuenne 25 ner = 10° cyT.

Tak kak CckBaXMHa paboTaeT B M30JIMPOBAHHOM HEOrPaHUYEHHOM ILIACTe, Ul PAacyeToB
UCTONB3yeM Gopmyity (25) tadm. 23.

Ilpexne Bcero HailieM cpeiHee TOHMKEHHE YPoBHS S,,. st aToro no gopmyne (49) onpenensem
CPEIIHIOI BENIMUMHY BojgooTOOpa (.. B manHOM ciyuyae to = 4 mec =120 cyr, T = 365 cyt,
CJIE/IOBATEIIBHO,



120
0., = 3003 = 986 M/cyT.

Paguyc BIMSHHS paBeH: ry, = 1,5 V107 -10* = 4,510" m. IIpu stom no dopmyse (25) Tadm. 23
HaxoAuM

4,5-10*
Ry=In—— =123.
0 n 0’2 B
CrnenoBarenbHo, 1o Gopmyie (6)
B 986 B
$= 3314300 o™

JomnonHutensHoe koiebanue ypoBHs AS OyneT HamOONBIIMM B KOHIIE NMEPHOAA IKCIUTyaTalllu
CKBQ)XHUHBI, T. €. IpH 1* = ¢ = 120 cyT, mO3TOMY THIpaBInYecKoe conpoTuBienue R(1*) B popmyne (50)
ompeensieM HMEHHO Ha 3TOT MOMEHT BpeMeHH. Pasinyc BIUsHUS, COOTBETCTBYIOIMH ¢ = f0, paBEH:

Far = 1,5V10° 1120 =52.10° m,

u 1o popmye (35) Tabm. 24 momyyaem

. 1,2-10°
Rg(t) = 1110’—2 = 10,2
CrenosaresnbHo dopmyna (50),
AS _ _ 3000 ( _@j =10.9
2-3,14-3000 365 oM

TakuMm 006pa3oM, MaKCUMaJIbHOE MOHIKEHNE YPOBHS B BOJI03a00PHON CKBa)KMHE COCTABHT
§=64+109=173 m.

Ouenka “njiaHoBoii” (Mo MJIoWAau pacnpocTpaHeHus) GujabLTPAIHOHHOH HEOTHOPOIHOCTH
BO/IOHOCHBIX INIACTOB

5.12. IlmaHoBas HEOAHOPOTHOCTH BOJOHOCHBIX IIJACTOB  OOYCIIOBIIEHA  W3MEHCHHEM
(MIBTPaIMOHHBIX TTapaMeTpoB (BOIOMPOBOIUMOCTH H K03(pPHIMEHTa MTHE30MPOBOAUMOCTH) IIO
MIPOCTUPAHHIO BOJOHOCHBIX TOPHU30HTOB. BBIIENAIOTCS Cliey oye THIIOBBIE CXEeMbl HEOHOPOHOTO B
IUTaHE TUIACTa, COCTOSILETO U3 IBYX 30H:

1) c mpssMonMHEIHOM rpaHuIel pas3iena;

2) ¢ KpyroBoO# rpaHUIleH pa3uena.

[ToHwKeHUs YpOBHS B CJydae HEOJHOPOJHOIO CTPOCHUsS BOJOHOCHOTO IUIACTA JJIsl 30HBI
pacroyoKeHHsl CKBOKHHBI HaxosaTcs o (opmynam (5) u (6), B KOTOPBIX CeoyeT NpUHUMATh km =
(km) ;, a runpaBINYECKOE COMPOTUBIICHUE R = R ;.

Ecnu uccnenyemast Touka Haxonurest B cocenHeit 30He 11 (cM. cxemsr B Tabi. 27), o R = R,.

PacuerHble 3aBUCHUMOCTM Uil OIpelneieHus CcolmpoTuBileHM R; uw R, a Takke R,
XapaKTepU3yIOLIeT0 YPOBHM Ha CKBaXKHMHE, NpHUBEACHbl B Tabn. 27. 3HaueHuss QyHKUuM A,
ucrons3yeMoi B popmyinax (51)- (53) Tadu. 27, nansl B Tabi. 28 B 3aBUCHMOCTH OT I1apaMeTpOB

_ (km), _a
(km), a’

B3anmopeiicTByronME CKBaKMHBI B HEOAHOPOAHOM IUIACTE MOTYT OBITH PACCUUTAHBI 110 (hopMyITaM
22)n(23) m. 5.4.

5.13. PeanpHBIe HEOTHOPOIHBIE BOJOHOCHBIE TOPH3OHTHI OOBIYHO HMMEIOT Ooyiee CIOXHOE
CTpPOCHHE, dYeM IMpeJCTaBleHHbIe B Tab0n. 27. DTO OTHOCHUTCS TpEeXIe BCEro K BeIHYNHE
BOJIONIPOBOIMMOCTH IIACTa, KOTOPAsl MOJIBEPIKEHA ropas/io OOJBIINM U3MEHEHHSIM, YeM KOI(PHULIUEHT
MbE30IPOBOIHOCTH.



Tabuuma 27
I'panuna 3aBHCHMOCTH I pacyeTa BOZ03a00pOB B HEOTHOPOIHBIX IIIACTAX
paszena Cxema 1miacra ConpoTtuBieHne Ne ConpoTtuBieHne Ne JlomioTHUTEIbHEIC TAHHBIE
bopmyJibl dhopmyiisl
TIPSIMOJTMHETHAS 7 7 1 (&2)) 7 7 1 (53) at
r {¥ r R =In" 4 2ln’e 4 —A R, =In"™ + Alnt= 4 —A 42100
(xm)s | x 6"”7}: r p 2 r 2x, P .
a, ay
20 ) r,, =L5va it

Pep » 7 X W

<+ :l e r= X—X +y

Xo X F, ’

v . r 1 (52) 2 2

R, =——In=+_A p=~x+x)"+y

I+v r 2 k
P yv—1 v= (km),
v+2. (km),
KpyroBast R 7 (54) R 7 (56) a.t
R =In—*+vIn—- R, =In—% +vIn—=- —>1
r k o R, R,
r,, =15 a,t
r (55) km
R, = vin’e - i),
r (km),




Jist mpuOIMKeHHOH OLEHKH MPOM3BOAUTEIHHOCTH BOJ03a00POB B CIIOXKHBIX YCIOBHSX MOXKHO
UCIIOJIb30BATh CIIEAYIOIINE IPAKTHYECKUE ITPUEMBI.

Bes nccnemyeMast 06macTh B IpejieliaXx 30HBI BIFSIHHAS BOJ103a00pa CXEMAaTHYHO MPE/ICTABISCTCS B
BUJIe /IByX obOiactedd. B mepBoii, B KOTOpoii pacroyiaraetcsi Bojo3adop, COXpaHsieTcsl IpHucyIiee 3Ton
o0JiacTy 3HaUeHNE BOJONPOBOIMMOCTH; BO BTOPOH, coceHel 001acTH, BEIMYMHA BOIOIIPOBOAUMOCTH
OCpemHACTCS
(k) - (km), F +(km), F5 +...+(km), F, ’

P K+F+..+F,

rae (km);, (km),, .... (km), - BOOOTIPOBOIMMOCTH IIacTa B Pa3NUYHBIX 30HaX; F;, F,,... Fn. -
TUTOIIAM STUX 30H B 00JIACTH BIHSHUS BOJ03a00pa.

JanpHeHmmii pacdeT BOA03a00PHOTO COOPYXXKEHHS TIPOBOAWTCS B 3aBUCHMOCTH OT BHIA
MOJY4YEHHOW TakuM 00pa3oM cxeMmaTH3upoBaHHOW oOnactu mo Qopmynam (51)-(53) umm (54)-(56)
Tabm. 27.

ITpu 5TOM, €ciu BOJIOHOCHBII IIACT B Mpejeiax 0o0JIACTH BIMSHHS BOA03200PHOTO COOPYKEHHMS
BCIOJly MMEET HAIOPHBIA XapakTep WM BCIOAY SBISIETCS OE3HANOPHBIM, TO KOI(PPHUIUECHT
MBE30MPOBOTHOCTH TIACTa MOXKHO NPUHSATA OJWHAKOBEIM (CpedHHMM) Ui Bcedl oOmactu. Torma
¢dyakms A B ¢popmynax (52)-(53) Oynet paBHa Hysro. Eciu jxe B mpenenax HCCIeAyeMod 001acTi
MMEeT MECTO HallopHO-Oe3HamopHas (uIbTpanus, BEJIMYMHA TONPABKH A MOXKET OBbITh OLIEHEHa MO
Tabm. 28.

(57)

Tabmuma 28
0= ﬂ 3HaueHus HYHKIUU A npu v = (km) ;/(km) ,, paBHOM
a,

0,01 0,03 0,1 0,3 1 3 10 30 100
10° 0,12 0,3 0,65 0,99 0,9 0,6 0,24 0,09 0,03
10 0,09 0,23 0,56 0,92 0,95 0,58 0,23 0,09 0,03
10 0,04 0,12 0,34 0,64 0,74 0,48 0,20 0,07 0,02
10 0,05 0,13 0,39 0,91 1,53 1,42 0,75 0,31 0,1
10° 0,09 0,26 0,79 1,9 3,55 3,96 2,65 1,27 0,45
10° 0,13 0,37 1,15 2,84 5,6 6,98 5,77 3,46 1,45

IMpumeuanne. [Ipr 6 <1 A>0; mpu 6 =1 A = 0; mpu 6 >1 A <O0.

Yder GuIbTPANHOHHOIO HECOBEPIICHCTBA BO03200PHBIX CKBAKHH U KOJIO/LICB

5.14. Tlpu pacuere MOHWXEHHs YPOBHS Ha BOJ03a00Opax CJedyeT YYHUTHIBATh JOTOJHUTEIBHOE
(hUITBTPALIMOHHOE COTIPOTHUBIICHHUE &, 00YCIOBIEHHOE HEMOTHOTONW BCKPBITHS CKBAKUHOM (KOJIOALIEM)
BOJIOHOCHOTO TIacTa. 3HadeHus koddduuuenta & B 3aBUCUMOCTH OT IApaMeTpoB m/rg W ly/m (m -
MOIITHOCTh BOJJOHOCHOTO TOPH30HTA; 7', - PAJUYC CKBAXXWHBI UM KOJNOANQ; [y - JUTMHA GUIBTPA HIN
BCKpBITash KOJIOJAIIEM MOIIHOCTh BOJOHOCHOIO ILIacTa) MpHUBeAEHBI B TabOa. 29. Jlns Oe3HamopHBIX
IIOTOKOB CJIeXyeT MPUHUMATE m = he-So/2; 1y = gy - So/2, TAC h, - OBITOBasS MOIIHOCTH TPYHTOBOTO
MOTOKA; S, - IOHIKEHNE YPOBHS B CKBaXKHHE; [, - 001t A7MHA HE3aTOILIEHHOTO QUIBTPA.

Tabu. 29 oTBeyaer HanboJee pacCIPOCTPAHEHHOMY CITy4ar0, Kor/ia (pUiIbTP CKBOKHHBI IPUMBIKAET K
KPOBJI€ WJIM K MOJIOIIBE BOJAOHOCHOTO iacTa. [Ipu pacmonoxenuu GpuibTpa B CpeHEN YacTH iacTa
BEJIMYMHEI & JOIDKHBI OBITH YBEIWYEHBI IpUMepHO B 1,8-2 pasa mo cpaBHEHUIO CO 3HAYEHUSIMU TaOI.
29.

Tab6muma 29
lp /m 3Ha4yeHus CONPOTUBIIECHUSL & TIPU /7, PABHOM
3 10 30 100 200 500 1000 2000
0,05 1,2 6,3 17,8 40 47 63 74,5 84,5
0,1 1 5,2 12,2 21,8 27,4 35,1 40,9 46,8
0,3 0,65 2,4 4,6 7,2 8,8 10,9 12,4 14,1
0,5 0,33 1,1 2,1 3,2 3.9 4,8 5,5 6,2
0,7 0,12 0,44 0,84 1,3 1,6 2 2,3 2,6
0,9 0,01 0,06 0,15 0,27 0,34 0,43 0,5 0,58




Yder GuIAbTPANHOHHOTO HECOBEPILIEHCTBA MOBEPXHOCTHHIX BOJOTOKOB

5.15. Ilox (uABTpPaIlMOHHBIM HECOBEPIIEHCTBOM pEK IOHMMAETCsl HENoJiHas Bpe3Ka pycel B
BOJOHOCHBIM IUTAaCT, a TaKKe 3aWICHHOCTh pYCIOBBIX OTJIOXKEHHH W HaJMYMe B HUX
CJ1a00NPOHMIIAEMBIX TIMHUCTBIX TPOCIOEB W JIMH3, 3aTPYJHSIOMIMX (HUIBTPALMIO BOABI M3 PEKU B
BOJIOHOCHBIH TUIaCT.

I[Ipy OTHOCHTENBPHO HEBBICOKOM CTEIEHH KOJNBMATHPOBAHHOCTH PYCIOBBIX  OTIIOKCHHN
HECOBEPIIICHCTBO PYCJIa PEKH MOXKET OBITH YYTEHO C MOMOINBI0 “IMOMONHUTENBHOTO cios” AL. Tlpu
9TOM B pacdeTsl BMECTO MCTHHHOTO PACCTOSHUS OT BOZ03a00opa IO pyclla PeKH WIN JPYyTrOod KaKow-
00 TOYKHM IUIACTa C KOOPAMHATOHM X, BBOISTCS COOTBETCTBEHHO BEJIMYMHBI X, + AL wim x+ AL.
YKa3aHHBIE METOJ MPUMEHHM B CIIydasX, KOTJa BOI03a00p IMOJ3EMHBIX BOJ IPEICTABISET COOO0it
JIMHEHHBIN psAJ] CKBaXXHH. B ciiyyae oMHOYHOM CKBa)XKWMHBI (KoJIo/111a) OH puMeHuM nipu b>0,1AL (b -

/ k .
MOJIOBHHA NIMPHHBI peku; AL = cth(2ba)/c; o = k—o ; ko - MPOHHUIIAEMOCTH WIIMCTBIX OTIOXKEHUI
mm

B pycie M clabONpOHMIIAEMBIX OTJIOXKEHHH MOJ PYCIOM PEKH, M, - MOIIHOCTB 3TuX cioes). [Ipn

ab>0,6-07AL=1/a= /k";{ﬂ .
0

[Ipu BecbMa 3HAYUTEIHHON KOIBMATHPOBAHHOCTH PEYHOTO pyciia U Manoii ero mmpuse (b<0,1AL)
METOA “HONOJHUTENIBHOTO CJIoA” MOXKET JaTh 3HAuuTeNbHYIH0 OwmMOKy. B 3ToM ciywae k
OIpe/IeIsIEeMOMY 110 PACUYETHBIM 3aBUCHMOCTSIM JIJIsl COBEPIIEHHOM peku (cM. Tadi. 21) MOHWKEHHIO
ciemyeT 100aBUTh BenHIHHY AS),, KOTOpas HAXOAUTCS TI0 CJIEAYIOIEMY COOTHOIIEHHUIO:

AS, = 2Tf~)km In[ 1,78(x +xp)o? | , (58)
rzie Q - CyMMapHBIi pacxo] CKBaXXHH B0o103a00pa.

[MTapametpsr AL, 1 oL ONIPEIEISAIOTCS M0 JIAHHBIM OTNBITHO-(HIBTPALMOHHBIX PA0OT U PEKUMHBIX
HaOIIOICHUH.

6. TOPU30OHTAJIBHBIE BO/IO3ABOPHBI

ObsacTh NPpUMeEHEeHUsI TOPU30HTAJIBLHBIX BO103a00poB

6.1. T'opuzoHTanbpHBIE BOM03a00phl Hamboiiee A(PGPEKTHBHBI B TeX CIydasx, KOrjga CiexyeT
MEepeXBaTUTh MIMPOKHHA TOTOK MOA3EMHBIX BOX TpH Hebompmioi (mo 8-10 M) ero momHOCTH
(HaanMep, IpH UCIIOJB30BAHNHU MTOA3CEMHBIX BO aJITFOBUAJIBHBIX OTJIOKEHHH B PEYHBIX ZlOJ'II/IHaX).

Tpanmielinble BoJ03a00pbl (KaMeHHO-IIIeOCHOYHBIE, TpyOUaThle, rajiepeiHbpie) yCTpauBaoTcs Mpu
3aJIeraHuy MOJOIIBbEI BOJOHOCHOTO Tuiacta 10 8 M. [Ipy HEoOX0AMMOCTH KCIUTyaTalui BOJIOHOCHBIX
TOPU30OHTOB, 3aJleTalOIMX Ha Oonblled TriyOMHE, BO3MOXKHO TPHMEHEHHE BOJ03a00pOB
OecTpaHiieliHoro tumna (BogocOOPHBIX rajgepei W IITOJEH), JJIs 4ero, B oOIeM cirydae, Tpedyercs
COOTBETCTBYIOIIEEe 00OCHOBaHWE. B CKaJbHBIX MOpoIax BOJ03a00OpHl OECTpaHIIEHHOro THMA MOTYT
MIPUMEHATHCS TIPH JII000H TTyOHHE 3aIeTaHns TTOI3EMHBIX BOJI.

6.2. Br1Oop TOrO WM MHOTO THIIA TOPU30HTAIHHOTO BOM03a00pa ¥ INIAHOBOE €r0 PACIIONIOKCHHE
OTIPEETISIIOTCS. THAPOT€OJIOTNIECKUMI yCIOBUSIMHU, TPOU3BOJAUTEIFHOCTBIO BOJI03a00pa M TEXHUKO-
9KOHOMUYECKUMH TTOKa3aTeIISIMH.

ITpn nuTaHUM BOJOHOCHOTO TOPU3OHTAa U3 OTKPBITOrO BOJOTOKA WIIM BOJOEMa TOPU3OHTAIBHBINA
B0J103200p CIlEeIyeT pacHoiaraTh MapajuleNbHO ype3y BoAbl. [Ipu Hanudum BBIPR)XEHHOTO IOTOKA
MOJI3EMHBIX BOJ| CO CKJIIOHOB OaJikul (0Bpara) Bogo3abop HE0OXOAMMO TPacCUPOBaTh BIOJb €€ TajbBera,
a MpH SKCIUTyaTalyy MOJPYyCIOBOrO IMOTOKA - MolepeK oBpara (0aaKu) Uix PEeYHON JOJIHHBIL.

[Tpu GNaronpUsITHBIX THIPOTEOJOTHYECKHX M T'HMIPOJOTMYECKUX YCIOBHUSX C LENBIO HOIYyYSHHUS
OOJIBIIOTO pacxoia BOABI CIENyeT OTAABaTh INPEINOYTCHHE TOPU3OHTAIBHOMY MHOAPYCIOBOMY
B0J103200pYy, PACIIOIOKEHHOMY T10/1 JIHOM BOJOTOKA.

[TpoektupoBaHre BOJ03a00POB JIOJKHO OCYIIECTBISITECS C YYETOM KadecTBa PEYHOM BOJBI,
pa3MbIBaEMOCTH OEpEeroB OTKPBITHIX BOJOTOKOB, M3MEHEHHS YPOBHS BOABI B HHX BO BpPEMEHH,
MPOMEpP3aHUsT JOHHBIX M OEperoBbIX YYAaCTKOB pycia, CTENEHM HX 3aKOJIbMAaTHPOBAaHHOCTH U
BO3MOKHOCTH YCHJICHUS KOJIbMATAIMH TP SKCIITyaTallH.

6.3. B cocTaB ropu3oHTansHOTO Bog03abopa BXxoaar (puc. 14):

a) BOJONPHEMHAs 4YacTh, NPEIHA3HAUYEHHAs I IpUeMa BOJABl M3 BOJOHOCHOTO TOPHU30HTA
(cobcTBEHHO BO103200D);

0) BozonpoBosiias (KOJJIEKTOPHAs) 4acTh, CIyKalas Jjisi OTBO/Ia BOJIbI B BOZOCOOPHBIN KOJIOJEIL
(B HECKOTOPBIX 301[03a6opax BOJOOTBOAAIIAA 4aCTbh MOXKCT OTCYTCTBOBATb, TOrJla BoJda IOCTYNACT B
BOJIOCOOPHBII KOJIOJIEIl HEMTOCPEACTBEHHO M3 BOIONIPUEMHON YacTH);



B) BOJIOCOOPHBII KOJIOJEIL;

I') CMOTPOBBIE KOJOALBI, CIyXallue JUisi OCMOTpPa, BEHTWISIMH M PEMOHTa BOJONPUEMHON U
BOJIOOTBOJIAIICH YaCTeH TOPH30HTAIBHBIX BOI03a00POB;

Jl) HACOCHAsl CTAHIUS IEPBOTO IMOIbEMa, KOTOPYIO IeNIeCOO0pPa3HO COBMEIIATh C BOJOCOOPHBIM
KoioAneM. B oTAenpHBIX choydasx (HampuMmep, BBICOKO B Topax) HACOCHAas CTAHIUS MOXKET
OTCYTCTBOBAaTH, M BOJIa M3 BOJOCOOPHOTO KOJIOAIA OyIeT IMOCTYMAaTh B CETh CAMOTEKOM.

50-150m 50-160m
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Puc. 14. Cxema ropu3oHTAJILHOTO BO103a00pa
1 - BomomipreMHas 4acTh; 2 - BOJOIPOBOAAIIAs (KOJJIEKTOPHAS) YaCTh; 3 - BOJOCOOPHBIN KOJIOEI]
C HAaCOCHOU cTaHIuel; 4 - CMOTPOBBIE KOJIOALIBI

KoHcTpyKuum 1 crocodsl yCTpoiicTBa rOpu30HTAIBHBIX BO103a00pOB

6.4. B 3aBUCHMOCTH OT THAPOTEOJOTMYECKHMX YCIOBHUH M KaTETOPUU HAIEKHOCTH MOTYT
MPUMEHSATHCS CIIEIYIOIINE BUABI BOJOIPUEMHBIX YCTPOMCTB rOPU30HTANIBHBIX BOZ03a00POB!

KaMEeHHO-111e0E€HOYHBIH;

TpyOUaThIii;

BOJIOCOOpHAs ranepes;

BOJIOCOOpHAS IITOJIBHS;

KOMOWHHUPOBAHHBIN (Tanepest CO CKBAKMHAMU-YCHITUTEIISIMH).

6.5. KamenHo-1me6eHouHbIe BO03a00pH! (puc. 15) HanMeHee COBEPIICHHBI, UX MPUMEHSIOT JIUIIh
IPU 3aXBaTe MOA3EMHBIX BOJ Ha IIyOuHe 10 3-4 M OT MOBEPXHOCTH 3€MIIM NPEHMYIIECTBEHHO JUIS
BOJIOCHAOXKEHHST MEJIKMX BOJONOTpeOHTeNei (CenbCKOXO3IHCTBEHHOE, MAaCTOUIIHOE), a TaKkKe Ipu
BPEMEHHOM BOJIOCHA0KEHUHU.
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Puc. 15. KamenHo-1me6eHoYHbIii BO103260Pp
1 - xameHHoO-IIeOCHOYHAsT MpHU3Ma; 2 - MEPBBIH CI0H 00paTHOro (GHUIbTpa W3 TpaBHUA CpeaHEH
KpymHOCTH; 3 - OOCBINIKAa U3 KPYITHO3EPHUCTOTO TecKa; 4 - DKpaH W3 yTpaMOOBaHHOW TJIMHBL, 5 -
oOpaTHas 3achIllka MECTHBIM TPYHTOM; 6 - OCTOHHAs IMOATOTOBKA; 7 - BOIOHECIPOHUIIAEMEIE CIIOH; & -
JIETIPECCUOHHAST KPUBAasi TPYHTOBBIX BOJI

KamenHo-1m1e6eHOUHBIH BO103a00p BBIMOIHACTCSA MyTEM YCTPOWCTBA TpaHIIEH, HA JHO KOTOPOU
YKJIQAbIBaeTCd KaMEHHO-IIEOCHOUHas Mpr3Ma. JTa MpH3Ma OKPY)KAeTCs ABYXCIOWHOH OOCHIITKOW B
Bujie obparHoro ¢wibTpa. B muTheBBIX BOJ03a00pax (GHUIBTPYIOIAs OOCHINKA CBEPXY 3aKpPbIBACTCS
9KPaHHUPYIOIIUM CJIOEM TJIIMHHCTOTO TPyHTa. BpIcOTa KaMEHHO-IIEOEHOYHON NMPH3MbI NMPHUHUMAETCS
paBHo#t (0,3-0,4)A, Tme A - BCKpBITas IPEHOW MOIIHOCTH BOJOHOCHOTO Topm30HTAa. KameHHO-



niebcHOUHass Tpu3Ma ykiaameiBaeTcss ¢ ykioHom 0,01-0,05 B cTropoHy BOIOCOOPHOTO KOJOMIIA
(xamepsl), U3 KOTOPOTO MPOU3BOAMUTCS BOJOOTOOP.

OOparHas 3achllKa TpaHIIEH FOPU30HTAIBFHOTO BOJI03a00pa Mocie YKIaAKH (QuiibTpa B mpeaenax
BOJIOHOCHOH TOJIIIM M 3KPaHUPYIOIIEro CJIOS IPOWU3BOJUTCS BBIHYTHIM paHee, HO He3arps3HCHHBIM
rpyHTOM. [IOBEpXHOCTH 3€MJIM Ha Y4acTKe PacIOJIOKEHHUSI TOPHU30HTAIBEHOTO BOA03a00pa IIaHupyeTcst
¢ oOecredeHNeM CTOKa BOJIBI 3a €r0 MPEAEIbI.

6.6. TpyOuaTeie TOpM3OHTANBHBIE BOJ03a00pHl (puc. 16) ycTpamBaroTcs Ha TiayOmHE 5-8 M OT
MOBEPXHOCTH ¥ TPHUMEHSIOTCS IS OKWINIIHO-KOMMYHAJIBHOTO W CEIIbCKOXO3SHCTBEHHOTIO
BOJIOCHAO)KEHHUSI MEJKUX M CpelHuX moTpeduteneil B cucremax BomocHaOxeHus II-III xareropmm
HaJIS)KHOCTH. KOHCTPYKTMBHO OHHM TIPEACTaBISAIOT COOOH BOJONPHEMHYIO TPYyOy, YJIOXKEHHYIO B
TPaHILIEIO U OKPYKEHHYIO QUIIBTPYIOLIEH 00CHITKON (00paTHBIM (BUILTPOM).
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Puc. 16. Tpyouarslii Bogo3a00op B TpaHIlee ¢ BEPTHKAJIBHBIMH CTEHKAMU
@ - TIOTIEPEYHBIN 1 MIPOIOIBHBIN pa3pesbl 10 0cH Bogo3abopa; 6 - cxeMa CTHIKOBKH acOOIIEMEHTHBIX
Tpyd0 (I - ¢ meneBeiMu orBepctusivu, Il - ¢ kpyrioil wiam mpopmonbHO# mnepdopaumeit); [ -
BOJIONIpUEMHAs Tpy0a; 2 - IecyaHo-TrpaBUIHBIA GuiIbTp; 3 - ecyaHas 3achllKa; 4 - TIIMHACTHIA SKpaH;
5 - oOpaTHast 3aChIlIKa MECTHBIM TPYHTOM; 6 - My(THI CTHIKOBBIE; 7 - BOJOIPHUEMHBIE OTBEPCTHS



B TpyOuaTthix Bomo3zabopax B KayecTBE BOJONPHEMHBIX HCIOJIB3YIOTCS KepaMHUYecKHe,
acOOLIEeMEHTHEIE, JKelne300eTOHHBIE U ITacTMaccoBble TpyObl. IIpreM BoxbI B KepaMHUYECKHX TpyOax
OCYIIECTBIISICTCSL Yepe3 3a30pbl HA MX CTHIKAX, OCTAJIBHBIC TPYOBI JUISi 3TOTO CHAOXKAIOTCS KPYTJIBIMU
WY LETIEBUHBIMU OTBEpPCTHsIMU. OTBEPCTHSI JIETIAl0TCs B BEpXHEH 1 O0KOBOI YacTH TpyoO.

Jnst mpenoTBpamieHHss BBIHOCA YACTHII BOJOHOCHBIX MOPOJ BOKPYT BOJIONPHEMHBEIX TPYO
ycTpauBaeTcs (HIBTPYIOIas OOCHIIKA W3 OXHOTO WM HECKOJNBKHX CIIOEB IIeCYaHO-TPABHHHOIO
Marepuaia, COCTaB KOTOPOTro IOAOUpaeTcs IO CIENHAIBHOW METOJUKE B COOTBETCTBUH C
IPaHyJIOMETPHIECKHM COCTABOM IPYHTA.

MuHIMaIbHBIN BHYTPEHHAN AUaMeTp TpyO mpuHUMaeTcs paBHEIM 150 mm.

YKJIOHBI BOJOTIPHEMHBIX TPYO BOZ03a00pa JOIKHBI OBITH MIPH AMAMETPaxX, MM:

150 e menee 0,007
200 0,005
250 0,004
300 0,003
350 0,002
500 0,001

CkopocTh TedeHHs BOABI B TpyOax JOJDKHA oOecleunBaTh MepeMelleHre BOJOW B BOZOCOOPHBIN
KOJIOJ/ICI] YAaCTHUIL BOJAOBMEIIAIOIIUX [TOPOJI, BEIMBITHIX B BOJOIIPUEMHBIE TPYOBl. BononpueMHsie TpyObl
YKIAaIbIBAIOTCAd B TPaHIIEH IO IECYAHO-TPABUMHON IOATOTOBKE M JIMIIb NPH CIAa0bIX TPYHTaX
OCHOBaHHUS - Ha CIIENUaJIbHOM OCHOBaHUHM, IPUHUMAEMOM B COOTBETCTBUH C HAIPY3KOH OT TPYOBL.

Ha puc. 17 npencrasieHbl TUIIOBbIE KOHCTPYKIHMH FOPH30HTAIBLHOIO BO03a0opa TpyOUaToro Tumna
Jutsl IByxcropoHHero (puc. 17, a) u oqHocTopoHHero (puc. 17,0) npuema BOABI.
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Puc. 17. T'opuzoHTaabLHBIE BOA03200pbI TPY0OUATOr0 THIA
a - TIpA ABYCTOPOHHEM IIPUTOKE BOJBL; 6 - NP OJAHOCTOPOHHEM IPHUTOKE BOABI, / - BOZOCOOPHBIN
KoJjojen; 2 - CMOTpPOBBbIE KOJIOAIBI, 3 - OJEpPHOBKA, 4 - JpeHaxHas oOchIKa; 5 - IeOeHb,
BTpaMOOBaHHBIN B TPYHT; 6 - NepeinBHas TpyOa; 7 - BoJOIpueMHas TpyOa; § - pacxoaHas TpyOa; 9 -
kene3o0eToHHas TunTa; /() - )kene300eToOHHbIe KoJbIla; /] - KOJbIo omopHoe; /2 - xene300eTOHHBIN
ToK; /3 - BeHTUISILIMOHHAS TpyOa; /4 - KpBIIKA U3 I0COK; /5 - IOTKOBasi yacTh; /6 - Bogoymop; 17 -
BOJIOHOCHBIH ILIACT.

6.7. BomocOopHble Taneper TPUMEHSIOTCS B JIIOOBIX  T'€OJOTO-TUTOJIOTHYECKUX U
THIPOTEOJIOTHYECKUX YCJIOBHSX JUIS KPYNMHBIX cucteM BojocHaOkenus (I-II kareropum HanexHOCTH
MOJa4YM BOJIBI), @ TaKXKe B TEX CIIydasx, KOTAa IO THIPOTEOJIOTHYECKHM HIN JPYTHM YCIOBHAM
HEoOXoauMO 00ecrednTh IMPOXOJMMOCTh BOAONPHEMHON dYacTH is HAOMIONCHHS B TEPHON
9KCIUTyaTaIIH.

[Tpu royOuHe 3amokeHus rajepen He Ooyee § M OHM YCTPaMBAIOTCA OTKPBITHIM CIIOCOOOM, ISt
4yero BHa4aje pa3pabaThiBalOT TPAHIICIO, a 3aTEM Ha €€ JHE BO3BOAAT rajiepero, 0OBIYHO MPOXOIHYIO
WU TIOJYIPOXOAHYO.

Boponpuemnas dacth raneper (puc. 18) BbIMOMHSCTCS W3 COOPHBIX JKEIIC300CTOHHBIX 3BCHBCB
oayoBunHOM (18, n) mim mnpsmoyrosbHO#t (18,0) ¢dopmbl. ['abapuTbl NPUHUMAIOTCS C Y4YETOM
skcmtyarauuy; mupuHa 0,8-1 M, BbicoTa B HENMpOXOAHBIX Tanepesx 1,2-1,7 M, B MPOXOAHBIX s
obecrieueHnst BO3MOYKHOCTH ITpoxoja 1o ranepee 1,8-2,2 m.

B HmxHell wacTu raneped ycTrpauBaeTcs JIOTOK, 0OECIEeUMBAIONIMN CTOK BOZABI K BOJOCOOpHOMY
KOJIOJIITY C HEe3awISIoNed CKOpocThlo. [ yOMHa JI0TKa, KaK IpaBuUio, 10JDKHA OBITh He Oonee 0,5 M,
mpuHa 0,2 - 0,4 M. J{is mpoxolia 3KCIUTyaTallMOHHOIO NEpCOoHalla B rajiepesix MpeayCcMaTpUBacTCs
YCTPOMCTBO MOCTHKA WJIM ITIOJIKA. B CTEHKaX HIKHEW 4acTH Tajeped pa3sMeIlaloTcs BOJONPHEMHBIE
meneBble (KpyIJible) OTBEPCTHSI WM OKHAa-HUIINM C (UIBTPOBBIMH BCTaBKaMu (HampuMmep, W3
nopucroro 6erona). B mpexenax BomompreMHON yacTW ramepes OOCHIIAeTCs IEeCYaHO-TPAaBHIHBIM
00paTHBIM (QUIBTPOM.
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Puc. 18. BonocoopHnas rajiepest
a - OBAIOBUIHOW (POPMEI, 6 - TPAMOYTONBHOW (QOpMEI, [ - XKeme300eTOHHbIE COOpHBIE 3BEHBS
ranepen; 2 - MeCYaHO-TPaBUIHBIN 0OpaTHBIA GMIBTP; 3 - BOJONPHEMHBIE OTBEPCTHS; 4 - JOTKOBAs
4acTh rajieped; 5 - MOCTHK JAJS MPOXoJa 3KCIUIyaTallHOHHOTO IepCOoHana; 6 - MecyaHO-TpaBHHHAs
MIOJITOTOBKA OCHOBAHUS TaJepen; 7 - CMOTPOBOH (BEHTHIISIIOHHBIIN ) KOIOAEI]

3BeHbs TaJleper YCTaHABIUBAIOTCA HA CHELUATBbHO MOJrOTOBIEHHOE OCHOBAHHUE, MCKIIOYAIOIIee
0CaJIKy UX OTHOCHTEIIBHO JIPYT JIpyTa.

[Tpn rnyOuHe 3aneraHus MOA3EMHBIX BOJ Oosiee 8§ M Ha KPYNHBIX cucteMax BojocHaOxkeHus I-I1
KaTerOpuy HaJIe)KHOCTH TaKXKe BO3MOXXHO NPUMEHEHHE TOPHU3OHTAJIBHBIX BOJOCOOPHBIX Traljepei,
MPOXOJUMBIX TIOI3¢MHBIM (TOHHEIBHBIM) CIOCOOOM.

6.8. Ilpu OmarompuATHBIX OporpadUuecKnx YCIOBHAX (HalpHMep, Ha KPYTBIX CKJIOHAX PEYHBIX
JIOJTINH) TIPUMEHSIOTCSL BOJOCOOPHBIE IITOJNBHH, MTPOXOAUMBIC TIOJA3EMHBIM crtocoboMm (puc. 19).
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Puc. 19. Bogoc6opHasi INTOJIbLHSA
a - TpPAMOYTOJBbHOH (OPMBI C BHYTPEHHHUM II€CYAHO-TPAaBHHHBIM (QHIBTPOM: O - KPYIJIOH
(oBanbHOI) (GOPMBI C pagHaIbHBIMH CKBRKWHAMH-YCWIMTENAMH; [ - Kelne300eToHHas obenka
IITOJIbHY; 2 - TIeCYaHO-TPaBUUHBIN 00paTHBIN GuiIbTp; 3 - BOAONPUEMHBIE OKHA; 4 - yIepKUBAOIIas
CTeHKa (pelIeTKa) C CEeTKOI; 5 - CKBaXKMHBI, 000pyI0BaHHbBIE (DMIIBTPOM JUIs TIpHEMa BOJIBI M3 IIacTa

I ToNBHS BBIMTOIHICTCS MPSIMOYTOJIbHOMN, OBAJIOBUIHON WM KPYIJIOW B CCUCHHM KOHQHUTYPAIHH.
Bononpuemnsie oTBepcTHs B 00/I€TIKe, TaK K€, Kak U B BOJOCOOPHOH rajgepee, MOTyT UMETh IIEJIEBYIO
WK KpyTITyto (JOpMY WM TIPEJICTaBIATh COOOH OKHaA C (PUIIBTPOBBIMH BCTAaBKAMH.

B Menko3epHHUCTBIX TPYHTaX MOXKET YCTaHABIMBATHCS BHYTPCHHUH I'paBUHHO-TIECUaHbIi 00paTHBIN
(GUIBTP C HIETEBBHIMU IUINTAMU. B yCTOMUYMBBIX CKaTbHBIX MOPOJAX IITOJBHS MOXKET OCYIIECTBIISATHCS
6e3 obnenku. B cimydae HeoOXoAMMOCTH yBEIMUYEHUS! BOJONPUTOKA U3 IITONBHU OypATCS paguaIbHbIe
CKBaXHHEI, 000pyIyeMbIe GUIBTPaMU.

6.9. B 1ByXmnacTOBBIX THIPOTCONOTHUECKHX CHCTEMaxX C BEPXHUM OC3HANOPHBIM U HIXHUM
BOJIOHOCHBIMH TOPH30HTaMH II€JIECOO0pa3HO TNpHMEHEHHEe KOMOMHHPOBAaHHOTO Bojo03abopa cC



TOPU30HTAIBHBIM JIEMEHTOM B BEPXHEM FOPU30HTE U BEPTUKAIBHBIMU CKBaKUHAMH, IPOIIEHHBIMH B
HkHAA (puc. 20). [Ipu 5TOM ropH30HTAIBHBIA JIEMEHT 110 OTHOIIEHUIO K CKBRKMHAM HIPAeT POJib
BOJIOCOOPHOIO U BOJOOTBOAHOI'O KOJLUIEKTOPA.
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Puc. 20. KoMOMHNPOBAHHBII FOPU30HTAIBLHBIN BO103200p ¢ BEPTHKATBHBIMA CKBAKHHAMMU-
YCHIIMTeISIMH
a - cxeMa B0Jj03a00pa; O - cXeMa IOJICOEINHEHUs CKBaKHHBI-YCHITUTENS K TOPU30HTAIBHON JIpeHe
B CMOTPOBOM KOJIOAIE: 8 - TO K€, HEMOCPEICTBEHHO B TPYHTE C NPUMEHEHHEM TPOWHHKA; & -
TIOJIKITIOYEHUE CKBAXHH-YCHIIMTENCH K BOJ03a00pHOH Tanepee; / - TOpU30OHTaNIbHAS TpyOUaTas qpeHa;
2 - BepTHKaJbHasl CKBR)KWHA-YCHIIUTENb; 3 - MECYaHO-TPaBUHHBIA 00paTHBIA GHILTP; 4 - CMOTPOBOH
KOJIOZETT; 5 - Bog03abopHas Taiepes; 6 - BOIOTPHEMHBIC OKHA

KomOuHMpoBaHHEI  BOH03a00p TPENCTAaBISET TOPU3OHTANBHBIA  TPyOUaThlii  BOJ03a00D,
yCTpauBacMblii B BEPXHEM TOPH30HTE, K KOTOPOMY CHU3Yy WM COOKY MHOJKJIIOYEHBI HaTpyOKn
(UIBTPOBBIX KOJIOHH CKB@KHMH. YCThSl CKBR)XHH LEIECOOOpa3sHO COBMENIATh CO CMOTPOBBIMHU
KOJIOAIIaMH U 000py0BaTh 3aiBHXKaMu. Bomo3abop coopykaercst ¢ MpeaBapUTENbHbIM OypeHHEM
CKB&XMH HA HWKHUH BOJOHOCHBIA CJIOM, YCTAaHOBKOM 3aJBHKEK Ha YCTbiIX CKBaxuH. llocie
MPOKJIA/IKM B TPAHILESX BOAOTIPHEMHBIX TPYO TOPU30HTAIILHOTO BOJI03a00pa OCYIIECTBIISIETCS Bpe3Ka B



HUX (CHM3y WM cOOKy) HarpyOKOB SKCIUTyaTallMOHHBIX KOJIOHH CKBaXHMH. B ciydae ycrpoiicTBa
CKBOXUH B JKCIUTyaTallMOHHBIH Tepuo]i OypeHue MPOM3BOAMTCS Yepe3 CMOTPOBBIE KOJIOIUBI HIN
CIIELMAIBHO BCKPBITHIE ITYPQBHI € TOCIIEYIOIINM MTOIKITIOYEHUEM CKBaKHH K BOJIOIPHEMHOH TpyOe.

6.10. [ns waOmromeHuss 3a pabOTOH TOPM3OHTAIBHBIX BOJ03a00pOB, WX BEHTIUISAINH,
MIPOQUIAKTUIECKON MPOYNCTKU M PEMOHTA YCTPaUBaAIOTCs CMOTPOBBIE KOJIOIIBI (puc. 21).

PaccrostHusI MEXIy CMOTPOBBIMH KOJIOALIAMH TPUHAMAFOTCSI:

50 M - 11 TpyOUaThIX Boso3abopos quamerpom 150-500 mm;

75 M - 10 x)e, muamerpoM bomee 500 Mm;

100-150 ™ - s ranepedHBIX BOZ03a00POB.

CMOTpOBBIE KOJIOJIB! YCTPAMBAIOTCA TAKKE B MECTaX M3MEHEHUs HAIPaBICHUS BOJONPUEMHON
YacTH KaK B IUIAHE, TAK U B BEPTUKAIBHOM MIIOCKOCTH. CMOTPOBBIE KOJOALB! YCTPAUBAIOTCS KPYTJIOTO
ceueHus U3 COOPHOTO Kene3o00eToHa. BHyTpeHHuIT [uaMeTp cMOTPOBBIX KoJloALeB npuHuMaercs 0,75-
1,5 M. Bepx xononleB J0HKEH BO3BHIIATHCA HE MeHee deM Ha (0,25 M Haa MOBEPXHOCTHIO 3eMJIH,
BOKpYT KOJIOJIIEB JOJDKHA OBITH ClIeJlaHa BOJOHENIPOHMIaeMasi OTMOCTKA INUPUHOM M IiTyOMHOW He
MeHee 1 M.
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Puc. 21. CmoTtpoBoii koJionen (TunoBoii nmpoekt I'unposoaxo3a)

1 - ropu3oHTaIBHAS peHa; 2 - COOPHBIC JKeJIe300€TOHHBIC KOJIbIIA: 3 - XOJOBBIC CKOOBI; 4 - JIIOK; 5

- oOpaTHas 3achIlIKa C MMOCIOWHBIM YIDIOTHCHHEM TpaMOOBaHWEM; 6 - COPTUPOBaHHBIN TpaBuil; 7 -
3a/IeJIKa CTHIKOB LIEMEHTHBIM PACTBOPOM; § - BOJAOHENPOHUIIAEMBIN IKPaH ¢ OTMOCTKOM

CMOTpOBBIE KOJOALBI JOIDKHBI OBITh CHAOXKEHBI KPBIIMIKAMH, BEHTHSIIMOHHBIMH TpyOamw,
BO3BBIIAIOIIMMHUCA Ha 2,5-3 M HaJ NOBEPXHOCTHIO 3EMIIM, U YCTPOMCTBAMH, MPEIOXPAHSIIOLIMMU
MOMa/IaHNE YePEe3 HUX 3arpA3HEHHH B BO03a00D.

TpyOs! n ranepen B mpejaenax KOJOALEB COMPATAIOTCS C MOMOINBI0 OSTOHHBIX JIOTKOB B JHHIIE
KOJIOJILIEB.

6.11. BonocOopHBIH KolloJell B 3aBHCUMOCTH OT YCJIOBHH 3ajieraHusi BOJOHOCHOTO Iulacta
pacrnionaraercs B KOHIE JIMHUM TOPH30HTAJIBHOIO BOJ03a00pa WJIM B IPOMEXYTOYHOM TOouke. B
OTACJIBHBIX ClIy4asdiX B HEM MOXET CO6I/lpaTbCH BOAAa U U3 HECKOJIBKHX BETBEN TOPU30OHTAJILHOT'O
BO/I03a00pa.

Pazmepsl BOIOCOOPHOTO KOJIOAILIA ONPENENSIOTCS W3 YCIOBHH oOecrieueHHs: OIaronpusiTHOTO
pekuMa pabOThl HACOCHOW YCTaHOBKH, pa3MEIIEHHs B HEM O0OpyIOBaHHMS M YCTpoOMcTBa IS
HaOJIOZICHUS 32 KOJMUYECTBOM M KadeCTBOM BOJBI, TIOCTYMAIOIIEH M3 OTAENBHBIX BETBEH BOm03ab0pa,
O6opynoBaHuA 711 0TOOPa BOJBI OTPEOUTEIO U OOCITY)KUBAHHS.



CTpOUTEeNBCTBO BOJOCOOPHBIX KOJOJIEB, KaK MPABUIIO, OCYIIECTBISIETCS METOJOM OITYCKHOTO
KOJIO/I[A M3 MOHOJUTHOTO KeJIe300€TOHa, a MPH MalbIX €ro pasMepax - B OTKPHITOM KOTIOBaHE U3
cOOpHOTO Kele300eToHa.

Boj1ocO60opHBIe KOJIOIBI KPYITHBIX BOZ03a00POB CIIEIYET CEKIMOHUPOBATH COOTBETCTBEHHO YHCITY
BETBEi BO03ab0pa.

KoncTpykiusi BOJOCOOPHO# KaMepbl HEOOJBIION0 TOPU30HTAIBHOTO BO/03a00pa MpUBE/ICHA Ha
puc. 22.
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Puc. 22. BogocOopHbiii koJoaen (kamepa)
1 - BomocOopHas KaMepa U3 cOOPHOTO JKelne300eTOHa, CoopyKaeMas B OTKPHITOM KOTJIOBaHe; 2 -
HACOC JIJIsl OTKAYKHU BOJBI; 3 - H3MEPHUTEILHBIN Mbe30MeTp (COBMEIIEH C BEHTWIISIIIMOHHON TpyOKOii); 4
- JIIOK; 5 - XOJIOBBIE CKOOKI; 6 - JKeJIe300€TOHHAs IIJINTa

HacocHble cTaHIMM TOPU30HTAIBHBIX BO/103a00POB B 3aBUCHUMOCTH, OT X NPOU3BOAUTEIBHOCTH U
THUIIa HACOCHOTO O0OPYAOBAaHUS YCTPaMBAIOTCS COBMEIIEHHBIMU C BOJAOCOOPHBIM KOJIOJIEM WIIM Kak
OTAEIBHOE COOPYKEHHUE.

7. TUAPOTI'EOJIO'NYECKHUE U THIPABJIMYECKHUE PACUYETHBI
I'OPU30OHTAJIBHBIX BOJO3ABOPOB U UX OBPATHBIX ®UJIBTPOB

7.1. OcHOBHO# 3amaueil (DUIBTPALIMOHHBIX PACYCTOB TOPH3OHTAIBHBIX BOI03a00POB SBISCTCS
OTIpeNieIeHne MPHUTOKa BOABI B HUX. J[1s OeperoBbIX B0m03a00OpOB BCTaeT 3agada O HAXOXKICHUH
HEOoOXOAMMOTO yHaJeHHS WX OT peKH, odecmeumBaromero orbop tpebyemoro pacxoma (O, WIH
OIpeJIeNICHUs] HEOOXOMMOM JUIsl 3TOW 1IeJIH JITMHBI Bofo3abopa.



Bun pacuetHbIX (OpPMYJ 3aBUCHT OT THIPOTEOJIOTMUECKHX YCIOBHH, B KOTOPBIX padoTaer
BOJI03a00p, M XapakTepa NHTaHMS IIOJ3EMHBIX BOJA. PacyeT TOpHU3OHTANBHBIX BO/103a00pPOB
MIPOM3BOANTCS JUIS YCJIOBUH yCTaHOBHMBLIEHCS (HMIBTPALMM, TAaK KaK TOJIBKO 3TOT CIIy4yall B CHILY
CPaBHHUTEJIFHO MaJIOH MOIIMHOCTH BOJOHOCHBIX IIOPOA M JUIMTENHHOH paboThl B0/103a00pOB
MIpeICTaBIseT MPAKTUIECKUI HHTEpeC.

7.2. B cnyyae OAHOCIOWHOTO BOJOHOCHOIO IUIACTA, OIPAHUYEHHOTO C OJIHOM CTOpPOHBI
MPSIMOJIMHEHHBIM KOHTYPOM IUTaHUS, HAlpuMep pekoi (puc. 23), MPHUTOK BOIEI B BOJ03a00p
paccunThIBaeTCs 1Mo hopmyIe
0=p H ~Hi

2(L+D+AL)
3neck Q - HOMHBIH TPUTOK B TOPU3OHTAIBHBIA BO103a00p MIHHOMH /, k - Koa(GuImeHT GuabTpanun
BOJIOHOCHBIX MOPOJX; H; - MOIIHOCTh I'PYHTOBBIX BOJ Ha ype3e BOABI B peke; /H, - TO ke, Ha JIMHUU
BoJ03abopa; L - paccTosiHME OT peKku OO0 Boxoszabopa; @ - (GUIBTPAUMOHHOE CONpPOTHUBICHHE,
00YCJIOBJICHHOE THAPOJMHAMHUYECKUM HECOBEpPIIEHCTBOM Bojxo3abopa; AL - CONpOTHUBIEHHE,
YUUTBIBAIOIIEe HECOBEPILIECHCTBO MPSIMOJIMHEHHOTO KOHTYpa MUTAHUSA, T. €. HETOJIHYIO BPE3Ky PEKU B
BOZIOHOCHBI! TOPHU30HT.

(59)
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Puc. 23. Cxema K pacdyeTy ropu30HTAIBHOI0 B0J03200pa B 0JHOCJIOHHOM IOJTyOrPpaHUYEeHHOM
BOJOHOCHOM ILJIACTe

OuIbTPaIMOHHOE CONPOTHBIEHNE @, YYUTHIBAIOLIEE HECOBEPIICHCTBO JIPEHaXKa, ONpEAeNseTcs
BBIpAKEHUEM

nd
2(m+d)’

rie d - TPUBEICHHBIM JAWaMeTp BOJONPHEMHOW YacTH TOPU3OHTAIBHOTO BOjo3abopa; m -
paccTositHue OT ITPUEMHOM YacTu Bogo3abopa 10 BOJOyIopa.

[puBeeHHBII AUaMeTp BO03a00pa pacCUUThIBaETCs 10 hopmyrie

d=0,56P,

rjie P - nepuMeTp CMOYCHHOMN YacTH BOJOIPUEMHOTO 3JIEMEHTa BO03a00pa.

ComnpoTHBICHHE Ha HECOBEPUICHCTBO TpaHHIbI O00JacTH MHUTAHHS 3aBUCHT OT CTENCHH
3aUJIEHHOCTH J{HA BoJ0oeMa. B ciryuae He3ameHHOTo JHa onpeaeneHne AL mpou3BoauTes mo hopmyiie

AL =0,44m,,. (61)

371eck my, - pacCTOSIHUE OT JHA PEKH JI0 BOAOYIIOPA.

[Ipy HanuuuM Ha JHE PeKH (BOZOEMA) 3aUIIEHHOIO (CIA0OIPOHMLAEMOrO) CIIOS MOLIHOCTBIO M1, U
k03¢ dunmeHToM GUILTPALUH k, UCTIONB3YETCS BhIpAKEHHE

kmo(mp —my)

0

7.3. B BOOHOCHBIX IITacTax ABYXCIOHHOTO CTpoeHus (puc. 24) ciuemyer pa3nuyarh JBa CIIydas:

MIPOHHUIIAEMOCTh BEPXHETO CJI0A k; 0oJbIIe, YeM HUXKHETO k,, T.€. k;>k; n HaoOopoT. B mepBoM ciryuae

JBYXCJIOMHBIA TUIACT TIPHBOIUTCS K OJHOPOAHOMY ¢ Kodddunmentrom duiprpamuu k = k; u

MOIITHOCTHIO, PAaBHOM MOIIIHOCTU BEPXHETO CJIOs, YBEIMYCHHOW Ha BeNMW4uHy km,/ k;. Bomno3zabop B
9TOM citydae Hanbosiee 1esecoo0pa3Ho pacroiarath B peAeiax BEPXHETO CIIOsL.

D= ﬂln sin (60)

AL = +0,44m,, . (62)



Bo BTOopom ciyuae (k,>k;) Bo103ab0p NODKEH OBIThH 3ariiyOJicH B HIDKHUM CJIOH, TaK KaK TOJBKO
TOra OH oKaxetcs 3 hekTuBHBIM. [IPSITOK BOJIBI B BOI03a00P, PACTIONOKEHHbBIH Y KOHTYypa MUTAHUS B
JBYXCIOHHOM IUTacTe (CM. pHC. 24), pacCUUTBIBaeTCs MO Gopmylie

H} — H{
2(m +my)(L+ @, +AL)
31ech m; U m, - MOLIHOCTH BEPXHETO U HIKHETO ClI0eB, @; - GUIBTPALMOHHOE CONPOTUBIICHUE HA
HECOBEPILIEHCTBO BO03200pa, OCTANBHBIC 0003HAUCHHUS IPEIKHUE.
st paccmaTprBaeMoro cirydas

O = (kymy + kymy)l

(63)

klml + k2m2 de
D =- n 64
! mtk, 2(m+d) (64)
ConpoTHBIeHNE HA HECOBEPIICHCTBO KOHTYPa TUTAHU Ap IpU m,>M ; NPUHUMAETCS B BHIE
kym, (m, —m
AL = % +0,44m, . (65)
1

Ilpu m, < m, nna onpemenenus AL crnenyer ucnone3oBaTh ¢Gopmyiay (61), a mpu Hamudnuu

3aMJICHHOTO CJI0S Ha JHE BoxoeMa - hopmymy (62).
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Puc. 24. Cxema k pacuery ropusoHTaJbHOI0 Boz[03a60pa B IlByXCJ'lOﬁHOM MOJyOrpaHu4€HHOM
BOJAOHOCHOM ILJIaCTE

7.4. B monocooOpasHOM OTHOCIOHHOM BOJOHOCHOM IIIACTE, OTPAaHUYECHHOM  OBYMS

MIPSIMOJIMHEHHBIME KOHTYpaMH THUTaHUSA (puc. 25), MPUTOK BOABI B TOPU3OHTAIBHBIA BOJ03a00p
paccumuTHIBacTCS IO GopMyIie

HE - Hj H3 - Hj
=kl
° a1 PG| o T O+ L) 0
: LL, 2 LL,

3nece H;, H,, L; v L, - mpuBeAeHBI HAa pHUC. 25, ocTaibHbIE 0003HAYECHUS MTPEKHNE.

¥
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Puc. 25. Cxema k pacueTry ropu3oHTAJIbLHOIO Bonosaﬁopa B O/IHOCJIOHHOM BOJOHOCHOM ILJIACTE
B MEKAYPECUYHOM MAaCCHUBE



B ¢opmyne (66) mnpeamosnaraercsi, uYTO BJIOJb KOHTYPOB IHTAHUS BOJOEMBI IPOPE3AIOT
BOJIOHOCHBII TOPH30HT Ha BCIO MOIIHOCTb.

ConpoTHBICHUE HAa HECOBEPIICHCTBO TPAHUI] OONACTH (UIBTPAIIMA YYUTHIBACTCS BBEACHHUEM B
thopmymy (66) BMeCTO OEHCTBUTENBHBIX PACCTOSIHUN OT TpaHUN muTaHud L; u L, BennuuH L+ AL,

L,+AL, ,tne AL m AL, ompenensirorest o ¢popmyiiam (61) mm (62).

7.5. B cmyyae OBYXCIIOMHOTO II0JIOCOOOPAa3HOTO BOJOHOCHOTO IUIACTA C IApajUICIbHBIMA
KOHTYpaMH MUTaHus (pUC. 26) TPUTOK BOJABI B TOPH30HTAIBHBIN BOJI03a00p MOXKET OBITH PACCUHUTAH 110

thopmyme

_ klml +k2m21 le —Hg + H22 _Hg (67)
my +m; 2Ll[1+(pl(Ll+L2)} 2L{1+@2(L1+L2)
LL, LL,

O0603Ha4YeHUs COOTBETCTBYIOT II. 7.4.

I I s Sl il Lrte

Ly Lg

Puc. 26. Cxema Kk pacueTy FOPH30HTAJbHOI0 BO103200pa B ABYXCJ0HHOM BOIOHOCHOM IJIACTe
B MEXKIyPeYHOM MaccuBe

ConpoTuBieHNE, YUNTHIBAIOIIEE HECOBEPIICHCTBO TPAHUI] 00IaCTH (MIIBTPAIIUH, MOKHO OTPa3HTh
BBeJleHHEM B ¢opmyny (67) BMECTO NEHCTBUTENBHBIX PACCTOSHHM OT TIpaHUI nmuTanui L; u L,
BenmmunH L+ AL, L,+AL,, tne AL, u AL, ompemenstorcs mo Qopmynam (65), (61) u (62) B
3aBHCHUMOCTH OT XapaKTepa Bpe3KH PeK B BOJOHOCHBII TOPH30HT.

7.6. IIpuBenennsle pacueTHble (GOpMyIbl cripaBeIUBEI Npu ycioBuu (//L)>3-5, B 3THX cirydasx
MOXXHO TpeHeOpeds BIMSHHEM KOHIIEBHIX YYacCTKOB Bomo3abopa Ha KapTuHY ¢uiusTparun. [lpu
3HadeHusAX (I/L) <3-5 ocraroTcs B cuile 3TH ke (HOpMyIsl, OOHAKO B HUX BMecTo L (v L; u L))
HEoOXOAMMO TIOJCTAaBUTh MpPHUBEICHHOE paccrosHue L* (wm L;* m L,*), BpMHCIIEMOE IO
3aBHCHMOCTH

. N s 1
L :E ln(1+<‘j )—2; In 1+§_2 +4Earcctgt | . (68)
Meronauka onpenenenust AL (wm AL u AL, ) ocraercs pexHei.

7.7. Tlpn HaIMYNKM €CTECTBEHHOI'0 OBITOBOTO MOTOKA I'PYHTOBBIX BOJ C €AMHHUYHBIM PACXOIOM ¢,
(puc. 27) nIpUTOK BOJBI B TOPU3OHTAIBHBIN BOJJ03200p pacCUUTHIBAETCS 10 (opMyIie

2(L+®@+AL) 1+0,50/L"°

31ech coXpaHeHBI IPeKHNUE 0003HAYCHUS.

(69)
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Puc. 27. Cxema K pacdeTy ropu30HTAIBHOI0 0eperoBoro Bo103adopa B 0HOCJIOHHOM
BOTOHOCHOM ILJIACTE NMPU HAJIHYINH OBITOBOIO MOTOKA I'PYHTOBBIX B0

7.8. IIputok BObI B MOAPYCIIOBOM BO103a00p (puc. 28) HaxomuTcs Mo GopmyJie

0 = 2k H-H,
= LT ——( . 70
z (70)
I'uapaBnryueckoe CONMPOTHBICHHE R B Cllydae COBEPIICHHOH B (DMUIBTPALIMOHHOM OTHOIICHHH PEKU

(T. e. IpH OTCYTCTBUH HA JIHE 3aMJICHHOTO CJIOS) OIPEeAETeTCs CIEAYIONNM 00pa3oM:

R =1n[tgwagﬂ}, (71)

nmy 8m1
rae m; - MOIOIHOCTb BOJOHOCHOI'O I'OpHM30HTa OT JHA BOAOCMA 0 BOJOYIHOpa, d - HpHBeﬂeHHin/ll
ANaMETp BOﬂO3a60pa; m - paCCTOAHUEC OT HMU3a APCHBI 10 BOAOYIIOpA.
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Puc. 28. Cxema Kk pacueTy nopycjoBoro Bogo3adopa B 0AHOCJI0HHOM BOJOHOCHOM ILJIacTe

[lpy 3HAYKUTETBHON KOJBMATHPOBAHHOCTH W 3aWIICHHOCTH pycia PEeKd ero (HIbTPAIHOHHOES
HECOBEPILIEHCTBO MOXHO YYeCTb, BBOJS B IPHUBEACHHBIC pacyeTHblE 3aBUCUMOCTH BMECTO Am
BeIUUUHY Am +AL., Tie AL - JONIOJIHUTENBHOE COIIPOTUBIIEHHUE, PABHOE:
kmymy

ko

7.9. Ilpu ompeneneHny ANUHBI TOPH30HTANBHOTO Bomo3abopa /[y, Ans obecreueHus TpeOyemoro
pacxona O, MOXKHO HCIIOIB30BaTh 3aBUCUMOCTD (1ipH (I/L)>3 +5)

Ly =22 (73)

AL = (72)

rae [, - JUIMHAa BOJ03a00pa; obecnedynBaromiero tpedyemsli pacxon Or,; [ - AnKMHA Bo#o3adopa,
obecneunBaromero pacxon Q.

7.10. IIpu omnpeneneHuu paccTosHUsA Ly, OT pexku 10 Bopo3abopa i oOecriedeHus Tpebyemoro
pacxona Oy, MOKHO MCIIOJIL30BATh 3aBUCUMOCTh (JUISi CXEM, OTPAHUYEHHBIX OJHUM IIPAMOJIUHEHHBIM
KOHTYPOM ITUTaHNUs)

Lp = £, +(¢+AL)@. (74)
Orp Orp

311ech COXpaHeHb! MPEKHNUE 0003HAUCHUS.

Ipumepwvr pacuema. TOpu30HTANBHBINA BOJ03a00p ¢ MPUBEICHHBIM tuameTpoM d = 0,8 M, amuHo¥ /
= 1200 M pacnonaraercss B OJHOCIONHOM IIJIacTe MapajuleNbHO peke Ha paccTosHuu L = 50 M oT Hee



(cM. puc. 23). MoIIHOCTh BOJOHOCHOTO TOpu3oHTa h, = H; = 8 M, xodpduuueHt ¢unbrpanmn
BOJIOHOCHBIX MOPOA cocTaBisieT k = 20 m/cyT. BononprueMHBIi 3IeMEHT 3aKJIaIbIBaeTCsl Ha BBICOTE OT

m = 4 M oT Bomoymopa. Paccrosmue oT aHa pexku OO0 Bomoymopa m, = 5 M. MomHocTh
cJ1a00TPOHKUIIAEMOT0 CJI0s (9KpaHa) Ha JIHE peKH m, = 1,5 M, ero ko3 ¢unnent puwistpaunu ky = 0,1
M/CYT.

1. Haift mpuTOK BOXIBI B BO103200p.
Iockomeky I/L = 24>5, To pacxon onpenernsercs o ¢popmyre (59). Bemuanny H, nmpuMeM paBHOM

Hy=m+d2=4+0,4=4,4wm. Halinem pmisTpaiinoHHOe COMpoTHBICHHE TI0 popmyie (60).
4,4 3,14-0,8

— P nsin =22t %0
= MIN0.8)

=1,89 wm.

ITo hopmyme (62) ompenenmum AL .

20-1,5(5-1,5)

0,1

ITo dpopmye (59) oOumii MPUTOK BOJBI B BOJI03a00P COCTABUT
82— 4,47

2(50+1,89 +34,60)

2. OnpenenuTs JUIMHY BoJ03abopa [y, i obecnedenus tpebyemoro pacxona Q,,, = 5 ThIC. M/cyr.

Bennuuny /tp onpenensiem o gpopmysie (73)

AL = +0,44-5= 34,6 m.

0 =20-1200 = 6,2 ThIC. M" /CYT.

5
Irp =——1200 ~ .

3. Ompenensth paccTOSIHHE OT PEKH JO Bomo3abopa Lyp uis obecrieueHus TpeOyeMoro pacxona
Q,p= 5 THIC. M'/CYT.
Bennuuny L., onpenenseM rno gpopmyine (74)
6,2

Lp = 50+(1,89+34,60)$z71 M.

7.11. BopompuemHas dYacth TpyO TOPH30HTAIBHBIX BOI03a00POB yCTpaWBacTCs B BHUJC
CHELUaIbHBIX BOJONPHEMHBIX OTBEPCTHH - KpYIJIBIX WM MIEIEeBBIX - B CTeHKax (B ciydae
acOOLIEMEHTHBIX, KeJIe300€TOHHBIX M IUIACTMACCOBBIX TPyO) MIIM 3a30pOB Ha MX CTHIKax (B ciiydae
KepaMHuueckux TpyO). B mepBom ciydae mpu NpOEKTHPOBAHMHM HEOOXOIMMO Ha3HAYWTH (HOopMy MU
pa3Mep OTBEpCTHH, ONpPEAETNTh MX KOJIWYECTBO M CXEMy Pa3MEIleHHs Ha IOBEPXHOCTH TpyObl. Bo
BTOPOM CITydae IpOBEpSETCS pa3Mep 3a30pa B CTHIKAX HAa BOJOMPOITYCKHYIO CIIOCOOHOCTb.

7.12. luameTp KpYTIBIX OTBEPCTHH MPUHUMAIOT paBHBIM 1-1,5cM, mupuny memm - 0,5-1 cm. B
acOOLIEMEHTHBIX M IUIACTMACCOBBIX TpyOax OTBEpCTHs IIPOCBEPIMBAIOT WM MPONWINBAIOT, B
OETOHHBIX U KEJIe300€TOHHBIX TPYOaxX OHU BBHIIOJIHSIIOTCS OJHOBPEMEHHO C M3roTOBIeHHEM TpyO. [l
3TOr0 B MeCTax pa3MEIIEHHs OTBEPCTHH 3aKJIa/bIBalOT MPOMACICHHBIE JEPEBIHHbBIE TIPOOKH, KOTOpPbIE
YIAISIOT 1OCTIe CXBaThIBaHUS O€TOHA, B 3TOM Clly4yae AMaMeTp OTBEPCTHH MPUHUMAETCS paBHBIM 2-2,5
cM.

OTBepcTHsl pacnonaralTcs B IaXMaTHOM MOPSIZIKE 110 BEpXHEH 1 OOKOBOH yacTsMm Tpyo.

7.13. KonuyecTBO BOJONPHEMHBIX OTBEPCTUN OMNpEAEISEeTCs THIPABIUYECKUM PACUETOM,
OCHOBaHHBIM Ha TOM, YTO IIPH MUCTEYCHUH KUAKOCTH N3 (PUIBTPYIONIEH OOCHIIIKN Yepe3 OTBEPCTHE BO
BHYTPEHHIOIO TIOJIOCTh TPYOBI IPOMCXOISAT HEKOTOpBIE mMoTepu Hamopa /i, (puc. 29). Bennuuna 4,
HCXOJIS N3 00ecIedeHNsI MAKCUMAIbHON 3(h()EeKTHBHOCTH BOAONPHEMHON MOBEPXHOCTH, TPUHUMACTCS
0,5-1 cMm. Torma KOTMYECTBO OTBEPCTHI Ha €AWHUILY [UITHMHBI TPyOBI, HamlpuMep Ha | M, MOKHO HaWTH
o popmyie

q

n=———.
KoLo~2ghy

3mecs ¢ - TPUTOK BOABI HA EOUHMWILY JJIMHBI Bomo3abopa, MZ/C; P - xo3ddumment pacxona
otBepcTus; F, - IIIOIIAah OJHOIO OTBEPCTHUS (MM OAHOM IIeIn), M%; h, - BXOIHBIE MOTEPH HAIIOpa, M;
g - YCKOPEHHUE CUIIBI TSDKECTH, m/c’.



Puc. 29. Cxema ucredyeHus Boabl U3 (puiabTpyromieii 00CHLINKH BO BHYTPEHHIOIO N0J10CTh
BOJONPHEMHON TPYObI
1 - nenpeccrOHHAs TIOBEPXHOCTH IPYHTOBBIX BOJ: 2 - YPOBEHB BOJBI B BOJOIPHUEMHOM Tpyode; 3 -
¢dunpTpytomas oockIKa

Koadpdumment pacxona i, 3aBucut ot uncna Re u otHomenus d,;/t,, T1e ¢, - IMaMETP OTBEPCTHS

WIN MUPUHA IeNH; d;; - AMaMeTp YaCTHUI] IMPHIIETAIONIETO CII0S OOCHINKH, COOTBeTCTBYROmuil 17 %
COZIEP’)KAHUIO UX Ha MHTETPAJIbHOM KPHUBOM pacdyeTHOrO IpaHyJIOMETPUYECKOr0 cOCTaBa. B pacueTHblil
COCTaB OOCHINIKU BKJIIOUaroTcsi hpakuuu oockinku kpymnHee 0,4 ¢, B ciaydae Kpyribix orBeperuii u 0,6
t, B cIyd4ae Iiesnei wim 3a30poB. Yucno PeliHonpaca BeraucIsieTcs o popmyie
R = fo~2ghy ’
v

i€ V - KHHeMaTH4ecknii koo uImenT BaskocTH GuibTpyromeiics Boasl, m/c. [Ipu Temmeparype
rpyHTOBEIX Box 10 °C MokHO mpuHsTs v = 1,31°10°°. M/c

3nayenus ko3dduinenra pacxona L, npuBeacHsI B Ta0I. 30.

Tabmuma 30
Re Koadpunument pacxona orseperust W, npu d;;/t,
0,4 0,65 1 1,5 2 3 4 6
10° 0,33 0,27 0,21 0,33 0,4 0,48 0,51 0,55
10 0,31 0,25 0,2 0,33 0,4 0,48 0,51 0,55
510° 0,28 0,24 0,19 0,32 0,4 0,48 0,5 0,55
2'10° 0,22 0,2 0,17 0,29 0,36 0,45 0,48 0,53

7.14. Tlpu ncnoap30BaHNH B Ka4eCTBE BOJOIPHUEMHBIX OTBEPCTHI 3a30POB B CTHIKAX TPYO MCXOAAT
W3 TOTO, YTO TIPH ABIKCHHUH BOIBI B OOCHITIKE BIOJb TPYOBI OT CepeArHBI 3BeHa K 3a3opam (puc. 30)
IPOMCXOAAT IIOTEPH Hamopa hg, KOTOpPbE HE JOJDKHBI IPEBBIATh JOMYCTUMBIX  (/4)xon,
IPUHAMAEMBIX PaBHBIMH 3-5 cM. OmnpeneneHne noTeps Hanopa /4, MPOM3BOAUTCS 1O hopMyIie

__al
 SkoFyp

rae L - nnuHa TpyOBI; kg - KoadduimenT GuabTpamnun o0CkNKY; Fy - IIomans GuiIbTPaluoHHOTO
MIOTOKa B OOCBHITIKE, BETMUMHY KOTOPOH MOXKHO OLIEHUTH 1O (opMyJie

Fp = rc(Rj, —rfzp)—Ré arcsin%+Ah.1R§) —AR?
Ah :hB —rﬂp +0,5(h() +h3),

rae Ry - paccTosiHHE OT BOAONPUEMHOH TPyOBI 1O IPAaHHUIBI KOHTAKTa QHIBTPA C TPYHTOM; Fyp -
pannyc BOJOTIPHUEMHOM TpyObl; /i, - TiryOuHa BOABI B ApeHe. Eciaum BogonpuemHas TpyOa MOIHOCTHIO

ha

3aHsTa BofoM, T0 F = 1 RG — 73, ) . Berauciennyro 1o aToii popmyse BemuumHy /i CpABHMBAIOT C




(hg)mon. Ecn hy < (h¢) gon, TO 3230pBI MOKHO HCIIONB30BATh AT IPHEMA BOJIbI, B TPOTHBHOM CIydae
ClleIyeT MpeLyCMaTpUBaTh YCTPOUCTBO BOJOIIPUEMHBIX OTBEPCTHIA.

Puc. 30. Cxema K pacdeTy NoTepb HAaIopa npy ABHKEHUH BOJbI B 00CBINKe B10J1b TPYObI OT
cepeANHBI 3BeHA K 3a30pam
1 - ypoBeHbp BOABI B TpyOe; 2 - MOBEPXHOCTH BOIBI B (DMIBTPYIOIIEH OOCHIIKE; 3 - KOHTYpP
¢bunpTpyromei oOChIMKH; 4 - 3a30p Ha CThIKE TPYO; /g - MOTEPU HAmopa MpH ABIKEHUH BOABI B
0OCBITKE K 3a30DY; /1 - TOTEPU HAMOpa P UCTEUSHUH BOJIBI Yepe3 3a30p

B ciyyae hg <( /1) zon HEOOXOMMMBIH pasMep 3a30pa BEIYUCISAIOT UCXOAS M3 GOPMyIIbI

gL
B>t
Ho~/28ho

rae F3 - Ionaap 3a30pa HIKe YpOBHsI BOJIbI B TpyOe, OCTalIbHbIC 0003HAYCHUS TIPSIKHUE.

7.15. C nenbio NpefoTBpALeHUs] BBIHOCA YACTUI[ M3 TPYHTa BOJOHOCHOTO TI'OPHU30HTa BOKPYT
BOJIONIPUEMHON TTOBEPXHOCTH TPYO WIIK rajeper ycTpauBaeTcsi (GpuiibTpyroiias OOCHINKa, UTPAOIast
poub oOpatHOro QuUIbTpa. PUIBTPYIOIIAs 0OCHIIIKA MOXKET COCTOSAThH U3 OJJHOTO WITH JBYX-TPEX CIOCB.

CocTtaB OOCHIIKH TIOAOMPACTCS WCXOASA W3 TPaHYJIOMETPUYECKOTO COCTaBa BOJOHOCHOTO
ropu3onTa. OOBOIHEHHBIE TPYHTHI MOTYT OBITh Cy(hdo3roHHBIMU WK Hecyddo3noHHbIMU. B nepom
ciyyae OoJiee MeEJIKME 4YacCTHIbl T'PYHTa TOKOM BOJbI BBIHOCSATCS MEXKIYy Oojiee KPYHNHBIMH, 4TO
MPUBOAUT K Pa3BUTHIO MeXaHW4Yeckod cyddo3mn. Marepuan OOCHIIKM JOIDKEH OBITh
HecyP(Oo3UOHHBIM.

7.16. Onenka cyddosuonHoctn (Wi Hecy(pHO3MOHHOCTH) TPyHTa MPOM3BOAUTCS IO

MaKCUMAaIBHOMY AHMaMeTpy (GHIBTPALMOHHOTO XOAa B TPYHTE dj'™r ¥ MHHHMAJbHOMY OHAMETPY

YacTHIl TPYHTA d,,,;,. Onipenenenue dy™ mpou3BoanTCs 10 Gopmyrie

Ay = ne—"—dy;
1-n
c=0,4558n ;

_dio
di’

H=1+0,5n mpu n < 25;

H= 0,35(3 +\3/nlnn) npu 1> 25.
311ech 1 - MOPUCTOCTH TPYHTA; 1| - KOADGDHUIMEHT Pa3HO3EPHUCTOCTH; dgp U d ;9 - TAAMETPHI YACTHII,
MEHBIIIE KOTOPBIX B rpyHTE coaepkutcs 60 u 10 % cooTBETCTBEHHO.
Ecmu 0,77 d"™* >d,,;,, TO TpyHT cumraercs cyp(Oo3HOHHBIM, B TIPOTHBHOM CIIy4ac €ro OTHOCAT K

Hecy(pdoznonHomy. BosmokeH u mpyroit cmoco0 omeHKH cy((GO3MOHHOCTH TPYHTA: OH CUHTACTCS
MpaKkTHYeCKH Hecyh(HO3HOHHBIM, €CITH
d3 /d 17 >N 5

N= o,322/ﬁ(1+0,005n)1i,
—n



rze Bce 0003HaUCHHS MTPEKHHME.

7.17. Ormpenenenue T1epBOro clios OOCBHINKM  (MIPUMBIKAIOIIET0 K TPYHTY) B clly4ae
Hecy(ho3nOHHOTO TPYHTA MPOU3BOAUTCS CICIYIOIIAM 00pa3oM.

ITo 3amaHHOMY TpaHYJIOMETPHUYECKOMY COCTaBY TPYHTa U N3BECTHOMY NPOLICHTHOMY COZIEPKaHUIO
CBOZI000pa3yIomuX 4acTull P, Omnpenensiercs: JuaMeTp CBOA000pa3yIomuX 4acTull d... 3HaueHue P,
HaXO/HUTCS MO0 BeroMorareibHoMmy rpaduky P, = f(mp ) (puc. 31) npu usBectHoM KoadduimeHTe

Pa3HO3EPHHUCTOCTH IpyHTa 1M . Janee mo ¢popmyie

I 1 l_n@

Dfi =————d
17 0.252 ,—n(p " cr
Haxoautcs D ;; MaTepuaia OOCHITIKH.

For

At B3
AN /5
> 6

D P

—ie

00
G0
Vo d)
- \
i1 _\
)
4
237
20

7

V] L
7 235 0 3080 7@32@;&71@71
S0’ jr =t/

Puc. 31. Tpadux PL;" = f(m) nist onpeneeHns: pac4eTHBIX Pa3MepPOB CBOA000Pa3yOIIHX

YacTHll rpyHTa d;
1 - obnacte BbIOOpa pAacUETHBIX 3HAYEHUH d.. A7 QUIBTPOB M3 IeOEHOYHOro MaTtepuana; 2 -
obyacTb BbIOOpa pacUeTHBIX 3HauYeHWH d . Uil (QUIBTPOB W3 IECYAHO-IPAaBHHHO-TAIEYHHUKOBOTO
rpyHTa

31ech Mg, Ny - KOODOUIMEHT Pa3HO3EPHUCTOCTH M MOPHCTOCTH MEPBOTO cios GpuneTpa; B = 3+8 -
K03(h(UIMEHT, YUNTHIBAIONIMK pa3Mep IOp B 3aBHCHUMOCTH OT PACKIaJKH YacTHIl TPyHTa. 3aTeM ¢
WCTIONB30BaHUEM TpaduKa TpaHYJIOMETPHIECKOTO cocTaBa Hecy(p(O3MOHHBIX TPYHTOB B
OTHOCHTENBHBIX KOOpAMHATAX (pHC. 32) ompenensercss OKOHYaTeITFHO COCTAB MEPBOTO CII0ST OOCHITIKH.
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Puc. 32. I'panyJioMeTpnyeckHii cocTaB Hecy(p(po3MOHHBIX TPYHTOB B OTHOCHTEIBHBIX
KOOPAMHATAX
I1pu BEIOOpE OOCHINKK 3HAUYEHHUE T¢ PEKOMEHJyeTcss NpHHUMaTh B npeaenax 10-20, a mopucTocTs
(buneTpa ng HaXoAUTCA 1O rpaduKy, IPUBEAECHHOMY Ha puC. 33.

9% SABE
) I~
ggj ' =T <
/7 1. : _ ]
1 2 345 7 107520 J040506080102

225,/ 2

™o

[

Puc. 33. I'paduk ny = f(n4) A0NyCTHMOI IOPHCTOCTH TPYHTOB, YKJIa/IbIBAEMbIX B 00paTHBIE
GuabTpsI
I - obnacTh MEeOEHOYHBIX TPYHTOB; 2 - 001aCTh NeCYaHO-TPABUITHO-TAJIEYHUKOBBIX TPYHTOB

7.18. AHANOTHYHO TIEPBOMY CIIOIO TIOJAOMPAETCS COCTaB BTOPOTO M MOCIECAYIOMIETO CIOEB, IPUIEM
TOJIIIMHA KaXKIOT'0 CJIOS JOJDKHA OBITH OOIbIIE 5D510 , HO He MeHee 150 MMm.

Mexnay cpenHuM pa3mMepoM dvacTull Ds) €10 OOCBHIIKH, MPUMBIKAIONIETO K BOJOIPHEMHON
MOBEPXHOCTH, W Pa3MepoM BOIOMPHUEMHBIX OTBEPCTUH NPHHUMAIOTCS CIEAYIOUINE COOTHOIICHUS
(Tabm. 31).

Tab6muma 31
(hopMa BOTOIPUEMHOTO OTBEPCTHS Pa3Mep BOAOIPUEMHOTO OTBEPCTHS TP KO3 DUIIHEHTE
Pa3HO3epHHUCTOCTH Ny
MeHee 2 6omee 2
Kpyrnas (2,5-3) D5y (3-4) D3y
IlleneBugnas (1,25-1,5) D3y (1,5-2) D35y




7.19. OmpeneneHue KpyHMHOCTH NEPBOrO Ciosi OOCHINKM B ciiydae cyddQo3uoHHOro TpyHTa
MPOU3BOJUTCS B CICAYIOUICH IMOCIICAOBATSILHOCTH. Bhrumcisercs muamerp ¢pakuuil d.; rpyHTa,
KOTOPBIE MOTYT OBITh BEIHECEHBI TIOTOKOM; JUUISI TOTO HCIIONB3yeTCs (hopMyIia

d = (X‘HI max
cl >
©o~ nrg /(vkr)

rae o, - ko3ddumuent Haaexkuoctu (o, = 1,1+1,25); . - MAKCUMAaIBHBIN TPAJMEHT Hamopa Ha
TpaHUIle TPYHTA ¢ GPUIBTPOM (OTIPEACITICTCA THAPOTCONIOTUICCKUMHU PACcCUeTaMu); Ny, k. - TIOPUCTOCTH
1 K03 QUITUCHT KPUTHIECKOI CKOPOCTH

Qo = 0,6(V—F— jf* sin(30° +9j,
VB 8

e ¥, - 00beMHasi Macca CKeJieTa TPYHTA; Y, - TUIOTHOCTh BOJBIL, f+ - IPUBEACHHBIN K03 dUImeHt
TpeHust;, O- yrom MeXIy HanpaBlIieHHEM CKOPOCTH (HUIBTPALMHM M CHJIbI TSHKECTH. 3HAYCHHS f+ B
3aBHCUMOCTH OT apTyMEHTOB M = dgy / djo U 1, IPUBEICHBI Ha puc. 34.

g
g
o

v

ALY

\
MANNNS

ANANAN
\

AVAANN N

g 8 10 24 32 40 48
1= D62/ Dea

Puc. 34. Tpaduk £, = f(n)

Ecnu nonyuenHoe 3HayeHue d ;<d; . 5 %), TO PaCYETHOE 3HAYEHUE CBOAO0OPA3YIOIIUX YaCTULl d,
ompenensercs ¢ ucnoib3oBaHueM puc. 31 (mpu B = 3) M KpHBOH TIpaHYJIOMETPHYECKOTO COCTaBa
rpynTa. Ecu d ;> d 3.5 44, TO

dpe = Bd(3.sy); B =B = 5.

B nanpHelieM pacyeTr BBITOTHICTCS TaK JKe, Kak | 111 HecypO3nOHHOTO IpyHTa.

YToOBI BHIHOCUMBIC (DHUITIBTPAIMOHHBIM MOTOKOM MEJIKUE YaCTHIIBI TPYHTA d;; HE KOJIbMATHPOBAIN
TIEPBBIH CII0H (PUIBTPOBOI OOCKINKH, JOJKHO BBITOIHATHCS YCIOBUE

pha, >0 455¢n, (75)
17 c = cnd, * s 3 nd; .

3HaveHus @ NpUBEJIeHbI B Ta0. 32.

Ecmu ycnmosue (75) He BBINOJHSIETCS, CIEAYET U3MEHUTH AMAaMETpP CBOAOOOPA3YIOIIMX YaCTHII,
npubsB d.. = 0,61d,a«. I[lo 3TOMy yCIOBHIO HaXOIWUTCS HOBOE 3HaueHHWE D;;, U CTPOUTCS KpUBAs
TPaHyJIOMETPUIECKOTO COCTaBa IIEPBOTO CIIOSI (PHUIBTpa, KOTOPHIA OYAET YIOBICTBOPATH YCIOBHIO
HEKOIbMaTHPYEMOCTH.

Tabmuma 32

KonpmaTupyronime 4acTUIbl, MM 0,01-0,05 0,05-0,25 0,25-0,5
as 4 3 2.5




8. TYUEBBIE BO1O3ABOPBI

8.1. JlyueBble B0J103a00pHI 11€71€C000pa3HO IPUMEHSTh:

a) B BOJOHOCHBIX IUIACTaX, KPOBJSI KOTOPBIX PACIIOJIOKEHA OT IHEBHOH MOBEPXHOCTH 3€MJIM HA
riryouHe He Oonee 10M, a MOIITHOCTH BOJOHOCHOTO TUTACTA HE MpeBbImaeT 20 M;

0) I 3axBaTa IMOI3EMHBIX BOJ TOAPYCIOBHIX AIDTFOBHANBHBIX OTIOKCHHHA B Oeperax W Iox
PYCIIOM peK;

B) B HEOJHOPOIHBIX IO BBHICOTE BOJOHOCHBIX IUIACTAX, KOT/Ia HEOOXOAWMO ITOITHEE HCIOIh30BAThH
HanOosee Bo10oOMIIbHbIE cilon. He pexoMeHyeTcst IpUMEHSITh JTydeBbie BOJ03a00pbI:

a) B TAJICYHUKOBBIX TPYHTAX NpU KPYIHOCTH (pakuuit D4y > 70 MM;

0) mpu HAIMYKUK B BOJOHOCHBIX MOPOAAX BKJIIOUEHHH BATYHOB B KOJNHWYECTBE, MpeBbimatonieM 10
%.

Bo Bcex cityyasx NpUMEHEHHE JIyueBBIX BO/03200pPOB JOIDKHO OBITH ONPaBJaHO BO3MO>KHOCTBHIO
CYIIECTBEHHOTO YBEJIWYEHHS IPOM3BOAUTENHHOCTH MO CPaBHEHHIO CO CKBRXWHAMH, IAXTHBIMH
KOJIOJIIaMH ¥ TOPH30HTAJIBHBIMH BOJJ03a00paMH M COOTBETCTBYIOIIUMHU TEXHHKO-KOHOMHUYECKUMHU
MperMYIIECTBaMH.

8.2. B cocraB myueBbIX B0J03a00pOB BXOJAT BOAOCOOPHBINH Koyofer (IIaxra), BOJOIPUEMHBIE
Iy4u-TpyOuareie (QUiIbTpHl (TOPU3OHTANBHBIC CKBa)XXHHBI), HACOCHAs YCTaHOBKa (pa3MeriaecMmas
00BIYHO B BOJOCOOPHOM KOJIOATIE).

8.3. JIyueBbie BOJ03a00PHI B 3aBUCHMOCTH OT PACIIONIOKECHUS OTHOCUTEIHHO NCTOYHUKOB MTUTAHUS
TTOIPA3IEIAIOTCS Ha CIIEeNYIOMIHe THITHI (puc. 35):

a) MOIPYCIIOBHIH - TIOJ] THOM PEKH ¢ maxTod Ha Oepery (puc. 35, a) wiu B pycie (puc. 35, a');

6) GeperoBoii - mpu pPacHoI0KEeHNH JTy4eBOTr0 Bogo3abopa Ha Oepery BOMU3HM peku (puc. 35,6);

6) KOMOWMHHMPOBAHHBIA - KOTJa BOA03a00p HAaXOAMUTCS Ha Oepery peku, a JydeBble (UIbTPHI
pa3MmeraioTcs B 6eperoBoii 30He U noa pyciom (puc. 35, B);

') BOJOpa3JeNbHBIA-TIPH PACIIOIOKESHUH JIy4eBOTO BOa03a00pa Ha 3HAYMTEIBHOM YNAJIICHWH OT
HUCTOYHUKOB muTaHus (puc. 35, 2).

a a* g E
PEKA
1104PYCNOBLIE
PEKA PEKA ayyu f
— 1 ' \, >
7 2
2| pexa
2 ————
BEPErOBLIE
nyyn

Puc. 35. Cxembl J1yueBbIX B0103200pPOB B IJIaHe
a - TIOJIPYCJIOBBIH, ¢ BOJOCOOpHOH IMIaxToi Ha Oepery; a’- To e, C BOZOCOOPHOW LIaXxToil B pycie
pexu; 6 - OeperoBoil; 6 - KOMOMHUPOBAHHBIH; 2 - BOJIOPA3/ICNbHbIN; / - TOPU3OHTAIBHAS pagHaIbHas
CKBa)XXHMHA; 2 - BOZOCOOPHBIN KoJoeT (I1axTa)

8.4. B pa3nuuHbIX THIPOrCONIOTMYECKAX YCIOBUSIX MOTYT MPHUMEHSATHCS CICAYIOIIUE CXEMBbI
Jy4eBBIX BO103a00poB (puc. 36);

a) JIy4eBOH B0J03a00p OOBIYHOTO THMA C OJHUM SIPYCOM TOPU3OHTAIBHBIX CKBAKUH-(QUIBTPOB
(puc. 36, a);

0) Manblii JIy4eBOH BOM03a00p C IEHTPAIBLHOW BOJOCOOPHOW CKBa)XKWHOMW, OCYIIECTBIIAEMON
oypenueM (puc. 36, 6);

B) MHOTOSIPYCHBIH JIy4eBOil B0/103a00p ¢ pacroyioskeHHeM (GUIBTPOB Ha pa3sHBIX YPOBHAX (puc. 36,
-B);

T') KOMOWHUPOBAHHBIC BOJI03a00pHI C OJHOW WM HECKOJEKHMH BEPTHKAIGHBIMH M HAKIOHHBIMU
CKBOXKUHAMU-YCUIIUTEISIMH, KOTOpbIe OypsATCST W3 BOJOCOOPHOTO KOJOANA U  KANTHPYIOT
HIDKETIeKAIIUH HAITOPHBINA TOPU30HT MOA3EMHEIX BO1I (pHcC. 36, 2).
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Puc. 36. Cxembl JiyueBbIX B0/103200pOB B pa3pese
a - Tmy4eBOW BOm03a00p OOBIYHOTO THNA, 6 - Malbld Jy4eBOH Bom03a00p C IEHTPaTBHON
BO/IOCOOpHOH OYpOBOM CKBa)KWHOM; 6 - MHOTOSIPYCHBIH B0/I03a00p; 2 - KOMOMHHPOBAHHBIN JTy4eBO
B0/103200p C BEPTHKAIBHBIMHI U HAKIIOHHBIMH CKBaKHHAMH-YCHIUTEISIMA

MHorosipycHble BOJ103a00pBI  YCTPAHUBAKOTCS B HEOAHOPOMHBIX (B BEPTHUKAIBHOM pa3pese)
BOJIOHOCHBIX IIIacTax JUisi Oojiee MOJHOTO MCIOJIb30BaHUS BOJOOOWIIBHBIX CJIOEB. Y CTPOWCTBO
MHOTOSIPYCHBIX BOJ/I03a00pOB II€JICCO00Pa3HO TAaKKEe B MOIIHBIX OJHOPOIHBIX IIacTaX, KOTAa OJIUH
SPYC JIY9IEeBBIX (PHIBTPOB HE oOecrieynBacT HEOOXOAUMOM MMPOU3BOIUTEILHOCTH, a YBEIIMICHUE YHCIIA,
JUIMHBI, JIUaMeTpa W TDIyOWHBI WX 3alloKeHWs He Jaer 3(dQekra WM HEBO3MOXHO [0
MIPOU3BOJICTBCHHEIM COOOpaXkeHHssM. HawmOounbliee NpUMEHEHHE HWMEIOT ABYXBAPYCHBIC ITy9YeBEIC
B0/103a00pHI.

Jlnist yBenuueHHsT BOJ03aXBATHOM IMOBEPXHOCTH BO3MOXHO YCTPOMCTBO B CTEHKaxX M JHHIIE
BOZOCOOPHOM IMIaxThl (KOJOJIa) BOJONPUEMHBIX OKOH C (MIBTPOBBIMHA BCTaBKaMu (HaImpuMmep, U3
MTOPUCTBIX MaTEPHAIIOB).

8.5. BomocOopHBIH MaxTHBIH KOJOAEN CIYXHUT I cOopa BOABI, 3a0MpaeMoil U3 KauTHPYeMOro
BOJIOHOCHOTO IUTacTa 4epe3 JIy4eBble TOPU3OHTANBHBIC (QHIBTPHI-CKBXHHBL B Kkomomie
YCTaHABJIMBACTCSl HACOC /ISl OTKAYKU BOJBI, a JI0 Haydalla dKCILTyaTallHOHHOTO IMEpuojia B mpolecce
CTPOMTENBCTBA - 000PYIOBAHUE TS IPOXOIKU TOPU30HTATBHBIX CKBAXUH (pHcC. 37).
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Puc. 37. BonocOopHble maxThl (KOJI0A1bI) Jy4eBbIX B0103a00poB
a - BojmocOopHast ImIaxrta OOBIMHOTO THMA; 6 - BOJOCOOpHAs TEJECKONMMYEcKasl MIaxTa
YeTBIPEXPYCHOTO BOJ103a00pa; ¢ - BOH03a0Op C HIDKHEW BOJOCOOpPHOI Kamepoii; ¢ - Bopo3abop ¢
BEepXHEH BOMOCOOPHON KaMepoll; 0 - BOJOCOOpHAs TENSCKONMMYecKas IaxTa KOMOWHUPOBAHHOTO
BOJI03200pa C BEPTUKAIBHON CKBaXWHOW-YCHJIMTENEM; € - BOJ03a0OpHas IIaxTa C HacocaMu
TOPU30HTAILHOTO THIIA

BHyTpennnit nmamerp BOZOCOOpHOTO KOJOAIA (IIaXTH) NpUHEMaeTcs OoT 1-2 mo 4-6 M B
3aBHCHMOCTH OT METO/Aa YCTpOIiCTBAa TOPH3OHTAIBHBIX CKBRXHH M Ta0apuTOB CTPOUTENBHOTO M
9KCITYaTallHOHHOTO 000PYIOBaHHUSL.

OTMeTKa 1Ha BOAOCOOPHOTO KOJIOAIAa Ha3HA4aeTcs B 3aBUCHUMOCTH OT YCJIOBHH pa3MeIleHHs
BOJIONIOJITbEMHOTO 000pPYI0BaHUS U KOHTPOJIbHO-U3MEPUTENBHBIX IPUOOPOB, a TAKKE HEOOXOAUMOCTH
CO3JJaHUSI HEKOTOPOW €MKOCTH Ul OTCTOMHMKA. MHHHMMallbHOE PAacCTOSIHUE OT JIHa BOJOCOOPHOTO
KOJIoALA 10 ocH JTydeit 1 m.

BomocOopHbIe KOJOALBI COOPYIKAIOTCS U3 kKene300eToHa (0eToHa) COOPHOTO MIIM MOHOJIUTHOTO. B
cllydae MaJloro JuaMeTpa IpH CennaJbHOM 000CHOBAaHWH BO3MOXKHO MPUMEHEHHE CTATBHBIX TPYO:

CTpouTensCTBO BOZOCOOPHOTO MIAXTHOTO KOJIOJIA, MOXKET OCYIIECTBISITHCS CIIOCOOOM OITyCKHOTO
KOJIOJIIIA, METOZIOM CeKYIIMXCs cBail (TpaHIIEHHBIX CTEHOK), OypeHHEeM U JIp.

OcTaBinsieMble B CTEHKE BOJOCOOPHOTO KOJIOALA OTBEPCTHS (THE31A) TS IOCIEYIOMEeH POKIaIKu
TOPH30HTAIBHBIX JTYYEBHIX (HIBTPOB IODKHBI HMETh pacTpyOHyI0 (opMmy (¢ pacmmpeHHeM BHYTPh
KOJIOJIIIA), TTO3BOJISTIOITYTO MPH YCTAHOBKE HATIPABIIAIOIINX TTaTPyOKOB-KOHIYKTOPOB ITOCIIE YCTPOHCTBA
KOJIO/II1a KOMIIEHCHPOBATh MEPEKOCH], BO3MOXKHBIE TIPH €ro coopykeHuH. C BHEIIHEH CTOPOHBI Kaxk10e
OTBEPCTHE 3aKPBIBACTCSI CTAIBHBIM JINCTOM TONIIMHON 1,5-2 MM, NMpUBapeHHBIM K apmarype. Ota
mepeMbIYKa MPOOUBAETCS HAIPABIAIONICH OYpOBOM TOJIOBKOM, PACIHOJIO0XKECHHOW B Hayalle KOJIOHHBI
(UIBTPOBBIX TPYO M UX TPOXOJIKH.

Yucno oTBEpCTHH B CTEHKE KOJOALA AOJDKHO OBITh B 1,5-2 pa3a OoJibllie pacueTHOro yucia Jiyden
(Ha chmywall 3aMeHBl WM YCTPOMCTBA JONOJHUTEIBHBIX TOPU3OHTAJIBHBIX CKBAXHH B IEJIAX
YBEJIMUYEHHUS NMPOM3BOANTENHLHOCTH BOomo3abopa). Hambonbmiee pacrpocTpaHeHne HMEET yCTpOICTBO
JIOTIOJTHUTEIBHOTO YHCIIa PE3epBHBIX OTBEPCTHI BO BTOpoM spyce (Ha 0,5-1,5 M BbIlle OCHOBHOTO
apyca).

8.6. Manple IyueBble  BOM03a0OpHI  BBIMONHSIOTCS C  BOIOCOOPHBIMH  KOJIOALIAMH,
MIPEICTABIAIONIMMH CO00l OypoBBIE CKBaKMHBI auamerpoM [-2 M. B oOcamHpIx TpyOax Takux
CKB@)XUH OCTABISIOT CIIEHHUAIbHBIE KpPYTJIbIe OTBEPCTHUS, MEPEKPBITHIC 3arfiylIKaMH W3 TOHKOH
JIUCTOBOW CTaM. DTH 3ariylIKH MPOOMBAIOTCS B MOCIEIYIONIEM HAaIpaBIIOmel OypoBOil TOJIOBKOM
3aJ]aBJIMBAEMbIX B BOJOHOCHBIN IJIACT TOPU30HTANIBHBIX (DHIBTPOB. I'abapuThl JOMKpPATOB (WM IPyTUX
YCTPOMCTB M MEXaHW3MOB) M JUIMHBI OTIEJbHBIX 3BEHbEB (QHUIBTPOBBIX TPyO BHIOMpAIOTCS B
COOTBETCTBUH C BHYTPEHHHUM JTHaAMETPOM BOJOCOOPHOM IAXTHI.

8.7. BO3MOXHO YyCTPOWCTBO JIy4€BHIX BOJ03a00OpOB C IBYMS OTAEIBHBIMH JIpYyr OT Jpyra
Kamepamu. Pa3znenenne BoiocOopHOro koyoana (maxTel) Bogo3abopa mocpeicTBOM ITPOMEXYTOTHOTO
TOPHU3OHTAJILHOTO TIEPEKPHITUS Ha J[BE YacTH IOKa3aHOo Ha puc. 37, 6 o OngHa W3 3THX Kamep
UCTIONB3yeTCs B KaYeCTBE pe3epByapa JJIsl BOIBI, a Jpyrast, OyIydH M30JIMpOBaHa OT MEPBOH, CIYXKHUT



JI4 IPpOBCACHUA pa60T IO KOHTPOJIO U PEMOHTY TIOPU3OHTAJIBHBIX CKBAXHMH B XOAC OKCILTyaTallun
B0J/103a00pa 0e3 ero BHIKIIOUCHUS.

B koMIioHOBKe IyyeBOro BoOj03a0Opa, IOKa3aHHOTO Ha puc. 37, 2, BOmOocOOpHas Kamepa
pacnonoxkeHa Hax paboueii. Bona, moctymaromniasi u3 TOPU30HTATBHBIX CKBAXKHH, BEIXOMSIINX B MIAXTY
Ha ypoBHe pabodell KaMepbl, TIOCPEICTBOM BEPTHKAJIHLHOTO CTOSIKA OTBOJHTCSI BBEPX B BOJIOCOOPHYIO
KaMepy BO BpeMsi KCIUTyaTaiuu. TpyObl AJsl yaaleHus: BOAbI U3 paboueil KaMepbl, Uil BEHTHIISLUH,
MIPOXO0/a U T.JI. PACIIOJI0KEHBI B CTCHKE IIaXThI.

Ilpu  ycTpoiicTBE MPOMEXKYTOYHOTO TMEPEKPHITUSI B  I[IaxXTe JYy4eBOro  Boj03abopa,
MpeIHA3HAYCHHOTO ISl SKCIUTyaTallid BOJOHOCHBIX TUIACTOB HEOOJBIION MOIIHOCTH, BOJIOCOOPHYIO
KaMepy Ierecoo0pa3Ho pacroyarate moja paboueit (cm. puc. 37, B). 31mech Bojaa, MOCTyHAromas 3
TOPU30HTANBHBIX CKB&)KUH, OTBOJHUTCS BHM3, a BCACBHIBAIOIIUE TPYOONPOBOIBI HACOCOB MPOXOIST
Yyepe3 MPOMeXyTOUHOe NepeKkphITHe. Takoe pacosokeHne KaMep SBISIETCS] IPeANOYTUTEIbHEE TAKKe
B CAHUTApPHOM OTHOILIEHUH, TaK KaKk BOJOCOOpHAsl Kamepa ITOJIHOCTHIO M30JIMPOBaHa OT paboyeii.

8.8. [Ipu riaHoBO# GUIBTPALMOHHON HEOJHOPOIHOCTH BOJOHOCHOTO IIJIACTa HANpaBJICHHUE, YUCIIO
U JUTHHA OTJICNTFHBIX JTy4Yel TOJHKHBI COOTBETCTBOBATH PACIIONIOKEHHIIO HANOO0JIee IPOHUIIAEMBIX CIIOCB.
[Ipu 5TOM BO3MOKHO HAKJIOHHOE pa3MEIICHUE TYUCBBIX CKBAXIH (BOCXOISIIUX MITH HUCXOMISIIHNX ).

Yucno, HampaBlieHHe, [IyOMHA pACHOJOKEHHS W JUIMHA JYYEBBIX JAPCHAKHBIX CKBAKHH
MPUHUMAIOTCS B 3aBHCUMOCTH OT KOHKPETHBIX THIPOTCOJIOTHYECKHX, CTPOUTEIBHBIX U
IKCIUTYaTAIHOHHBIX YCIOBHUH.

[Mpu mmHe nydeit Bomo3abopa MeHbine 20 M B OJHOPOJHBIX IUIACTAX YrOJI MEXKIY JIyd4aMH MO
(hUIBTPALIMOHHBIM yCIOBUAM NPUHUMATH MeHee 20° He peKOMEHIYeTCsL.

8.9. Tlpoxoska rOpU30HTANBHBIX JIyYeBBIX CKBAXKMH B OOJIBIIMHCTBE CIIy4aeB OCYIECTBIISETCS
MyTeM TPOJaBiIMBaHKs (BO3MOXHO C BpAIlEHUEM) OTPE3KOB (3BEHBEB) (HMIBTPOBBIX MM 00CaTHBIX
TpyO W yale BCEro ¢ BEIHOCOM TPYHTa BOJOW M3 3a00WHOM YacTH CKBaXXHMHBI. [ pyHT B BHJE HUIama
MOCTYMaeT B OTBEPCTHs HANpPAaBISIONICH OYpOBOM TOJIOBKH, KOTOPOW OOOpyAyeTcsl MepBOe 3BEHO
3aJ]aBIIMBaEMbIX (DHIBTPOBEIX FITH 00CAIHEBIX TPYO.

CymecTByIomye croco0bl TPOXOAKH TOPH30HTAIBHBIX CKBRXHH B OOJBUIMHCTBE CIIy4aeB
MPeyCMaTPUBAIOT TPUMEHCHHE JJOMKPATHBIX TOJKAIOMIAX YCTPOUCTB (puc. 38, a).

[ToMUMO 3TOrO MOTYT MPUMEHSTHCS BpalllaTelIbHbIC, BUOPOYAapHbIC, THIPOIOTPYKHBIE H JIPYTHe
BUJIBI TOPH30HTANBLHOTO OypeHusi. BO3MOXHO COBMECTHOE MPUMEHEHHE JBYX MeTojoB. Hampumep,
3aJaBnMBaHue (PUIBTPOBBIX TPyO JOMKpaTaMHd MOXET COMPOBOXKAATHCS WX BHOPHPOBAHHEM,
BpallleHHEeM U MOJMBIBOM TPYHTa BOJIOH, YTO 3HAYUTEIbHO MHTCHCH(DUIMPYET MPOXOJKY M TO3BOJISIET
OoJiee TOYHO BBIEPKUBATh 3a/IaHHOE HAIIPABJICHHE JIyYa.

8.10. Hampasisitorasi OypoBasi ToJIOBKa ITPOJIABIMBAEMON B TPYHT KOJIOHHBI TpyO mMmeer (opmy
WIMHIPA, TEPEXOASIIECTO B IEpeIHeH YacTh

B KOHyC win mapabosonn. Illnamo3abopHbie oTBepcTHsl B OypOBOW T'OJOBKE BBHINOJHSIOTCS B €€
J000BOH WM OOKOBOW 9acTH M UMEIOT MPSAMOYTOJBHYIO, KPYTJIYIO, OBaJOBHUAHYIO FIIH KOJBIIEBYIO
dhopmy (puc. 38,0).

B cBsi3u ¢ wacTo HaOMIONAIOIIMMCSI OTKIOHEHHEM TPYO OT TOPH30HTAIM BBEpPX LEIECOOOpa3sHO
MpUMEHEHHE OYpPOBBIX TOJIOBOK C COOTHOIICHHEM IUIONIAJX BEPXHHUX U HIKHHX OTBepcTHid. Jlis
3abopa nwiama 2:3. [l 3TuX meneit ciayXat Takke OypoBBIE TOJOBKH CO CKOIICHHOW BHU3 MepemHeit
YacThiO, C TOPU3OHTAIBHBIMU OTKPHLIKAMH, C TIOBOPOTHOM JI0OOBOM YacThIO | T. .
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Puc. 38. Cxema ycTpoiicTBa CKBasKHH JIy4eBOro Bo03adopa
a - NOMKpaTHasi yCTaHOBKa JUIsl BIIABIMBaHUs TpyO; 6 - OypoBas royioBka; / - THApaBIdYECKHE
JIOMKpatbl; 2 - onopHas pama; 3 - Ha)KMMHasi Oanka; 4 - LIaHTOBBIM 3aXBat; 5 - yNOpHBIN Opyc; 6 -
YIApHO-PBIXJINTENFHBI HAaKOHEYHWK; / - MNIIaM03a0OpHBIE OTBepCcTus; § - LUIaMoBas TpyOa Juist
0TBOJa NuTama; 9 - 3amopHbIi mapoBoil knamaH; /0 - OypoBas mraHra (ynpaBlieHHE 3aTBOPOM H
nepeada yaapa peIxJIUTeIbHOMY HAKOHEUHHKY); /] - pRIXIIMTENBHBIC POKKH; /2 - IpyXuHa (paboTaeT
Ha C)KaThe)

3aTBop, ycTaHABIMBaeMBIil B OypOBOIl TONOBKE, IPEIOTBPAIIAET MOCTYIDICHHE B CKBOKUHY TPYHTa
MIPU MOJTOTOBKE K MPOAABINBAHUIO OUEPETHOT0 3B€Ha TPYO, MPOIMyCKaeT IiIaM BO BpeMs IIPOXOKH, a
B €€ KOHIIe OCBOOOXIAaeT BCIIOMOTAaTeNIbHBIE TPYOBI OT caMoii OypoBOil TOJOBKH, KOTOpasi OCTaeTCs B
TIacTe.

3BEHBSl MPOJAABIMBAEMBIX B TPYHT TOPHU3OHTAIBHBIX TPYO COEIOMHSIOTCS JAPYr C JIPyroM
MOCPEACTBOM CBapKH, pe3bObl MM 3axBaToB (miekousin). /lnmuHa 3BeHbeB MoxkeT Konebarbest oT 0,5 1o
2,5 M, auamMeTp BAABIMBAaeMbIX B TpyHT TpyO - or 50 mo 500 mm. IlleneBbIM mim KpyriibIM
nep(OpaOHHBIM OTBEPCTHSIM (HUIBTPOBBIX TPYO JIOJDKHA NMPHIABATHCS KOHYCHOCTD C pacluInpeHHeM
BHYTpB TPYOBI.

8.11. /lyis mponaBivBaHUs TOPU3OHTAIBHBIX TPYO B TPYHT NMPUMEHSIOTCS JTOMKpPATHBIE arperaTsl
(dame Bcero NiBa CapeHHBIX THAPOJOMKpaTa) Ha CIECHHANBHONW HAIpaBISIOMIeH paMe, Tepenaroniue
yCHiMs depe3 HaKHMHYI0 OalKy W 3axBaT, YCTaHOBJICHHBIH Ha TpyoOe. Peakuus BaaBIvBaHUS
nepeaaeTcsl MPOTUBOIIONIOKHONH CTOPOHE IIaXTHOTO KOJIOAIA Yepe3 YIOpHBIA Opyc. BmaBimBaromiee
YCTPOHUCTBO MOJKET [OMONHATHCS (MM Jake 3aMEHATHCS) BpalaTesieM, THAPOMOHUTOPHBIM
npucnocoOIeHneM, BUOPOYAapHBIM WM BUOPAIIIOHHBIM YCTPOWCTBOM H T. [I.

8.12. IIpoxonka ropu30HTAIBHBIX CKBAKUH BBITIOJIHAETCS ABYMsI OCHOBHBIMU CHOCOOAMU: IyTeM
NPOJABIMBaHUS B TPYHT caMHX (WIBTPOBBIX TPyO0 WJIM HMX YCTaHOBKM B MPEIBAPHTEIHLHO
NPOJIaBJICHHBIE B IPYHT 00caIHble TPYyOBI.



IIpoxonka rOpU3OHTAIBHBIX CKBAXKHH IMPOJABIHMBaHMEM B TpyHT (uiabtpoB (puc. 39, a, 6, 0)
NPUMEHSAETCS TMPEUMYIIECTBEHHO B PA3HO3EPHUCTHIX MECYAHO-TAIEUYHBIX TPYHTAX KPYIHOCTHIO

0,55Dgy S50 mm. [Tpu sToM ¢uitbTpOBEIE TPYOBI MOAOUPAIOTCS C YYETOM MX MPOYHOCTH, KOTOpas
JOJDKHA OBITH JOCTATOYHOMW JUIS BOCIIPUSTHS YCHIIMH OT JOMKpAaToB. B CBSI3M C 3TMM CKBa)KHOCTH
¢unpTpa MODKHA OBITH BO3MOXHO MeHbHIel (He OGomee 20 %).. B ciyuae Bo3moxHOCTH mondopa
(UIIBTPOB IOCTATOYHON MPOYHOCTH [HampuMmep, 1o cxeme (puc. 39,0), rie MaJTONpPOYHBIA TOPUCTHINA
MaTeprall 3aKIIOYeH B KOJIBIIEBOM IPOCTPAHCTBE MEephOPHPOBAHHBIX TPyO] MaHHBIH METOI MOXKET
MPUMEHATBCA W B ONHOPONHBIX TMECYAHBIX TPYHTaX, B TOM HUHCJIE€ MEJIKO3EPHUCTBIX U
MaJIOBOIOOOMIIBHBIX; TOPUCTHIH MaTepHall MOKET IPUMEHSTHCS. 1 MHOTOCIIOWHBIM.

IIpoxoaka TOpU30HTAIBHBIX CKBAXHH C HUCIIOB30BaHUEM 00canHbIX TpyO (puc. 39, ) npumensercs
B MEJKO3EPHHUCTBIX IIE€CYAHbIX, CYINECYaHBIX M CYIIMHHUCTBIX TIpyHTaX, a TakXke B Clydae
(uIIBTPaIMOHHON HEOIHOPOAHOCTH IPYHTOB IO JUIHHE Jiyda. [locne oOcaaku CKBa)KUHBI M YCTaHOBKU
¢unbTpoB 00CaIHBIE TPYOBI H3BIEKAIOTCS. DTOT COCO0 JaeT BO3MOKHOCTh B 3aBUCHMOCTH OT COCTaBa
TPYHTa UCIIOJIb30BaTh pa3sHOOOpa3Hble (WIBTPH: TOHKOCTEHHBIE CTajlbHbIE, B TOM 4YHCJIE C
MPOTUBOKOPPO3HOHHBIM ITOKPBITHEM, IIACTMAaCCOBbIE, acOECTOLEMEHTHbIE, TOHYAapHbIE, MEeCYaHO-
TpaBUHHBIC, U3 TIOPUCTHIX MaTEPUAIOB U T. 1.

OpHolt M3 MOAMGUKALMA MeTo/ia SBISETCS YCTPOHCTBO IE€CYaHO-TPAaBHHHOTO (GHIBTpa IyTeM
HaMBIBA IIECYAHO-TPABUIHONH MAacChl B KOJBIIEBOE MPOCTPAHCTBO MEXIY 00Camkodl M (QUIBTpOBOI
TpyOoit (cM. puc. 39, r). Hemoctatkom maHHOTO MeTOJa SBIAETCS OONBIIAs, 9eM B MEPBOM METOAE,
CJIO’KHOCTB paboT, CBS3aHHBIX C BO3MO)KHBIM BO3HUKHOBEHHEM TPYTHOCTEH 110 M3BIEYEHHIO 00CaTHBIX

TpyoO.
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Puc. 39. CxeMbI OCHOBHBIX CIIOCOO0B YCTPOIICTBA TOPH3OHTAIBHBIX CKBAKHH
a - BIaBIUBaHWUE (WIBTPOBBIX TpyO; 6 - BIaBiIMBaHHE (GWIBTPOBBIX TPYO C KOJBIIEBBIM
MEJIKO3EPHUCTHIM 3aIlOJIHUTEIIEM; 6 - INPOXOJKa CKBaXHWH C 00CaAKoOif; & - TO XK€, C YCTPOHCTBOM
TeCYaHO-TPaBUHHOTO (GHIIbTpa METOJIOM HAMBIBA; O - IPOXOJAKA C MpPEABAPUTEIbHBIM BIAaBIMBaHHEM
TOJICTOCTEHHOHM CIUIOIIHOM TpyOsl; / - (uibTpoBble TpyOBI; 2 - mImaMoBas TpyOa; 3 - NMpOMBIBHAsS
TpyOa; 4 - obcamgHas TpyOa; 5 - mecyaHO-TpaBUIHBIN GUIBTpP (MM CBS3HBIN MOPUCTHIA MaTepuan); 6 -
TOJICTOCTEHHAsI CILIONIHAs TpyOa

Jnst oTBoAa TpyHTa U3 3200 TOPU3OHTAJIBHOW CKBAXXHHBI OJHOBPEMEHHO C (IJIBTPOBBIMH U
o0caaHbpIMUA TPYOaMHU Ha MEpUO]| MPOXOJIKU YCTAHABIUBAETCS IIJIAMOBAasi TPyOa, 10 KOTOPOil IPYHT ¢
BOJIO¥ BEIHOCHTCS B IIAXTHBIN KOJIOJCII, OTKY/Ia B TIOCJICAYIONIEM yIAJIICTCS.

YIUIOTHEHHE KOJBIICBOIO TPOCTPAHCTBA MEXKIY IIIIAMOBOW M TPOJNABIMBAcMOW TpyOOi
MIPOU3BOJIUTCS C MOMOIIBIO CIIEIUANBHOTO callbHuKa (puc. 40).
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Puc. 40. YcraHoBKa yIJIOTHEHHA MeKIy GUIbTPOBOI U HIJIAMOBO# TPY00ii mpu Mpoxoake
TOPHM30HTAJIBHBIX CKBA’KHH JIy4eBOro Bo0o3adopa
1 - HanpaBIsIOIMK aTpy0O0K; 2 - puiabTpoBas TpyOa; 3 - nutamoBas TpyOa; 4 - MpoMbIBHAs TpyOa;
5 - YIJIOTHAIOWIMHK CaJlbHUK MEXIY NaTpyOKoMm M QuIbTpPOBOH TPyOOil; 6 - YIUIOTHSIOIIUHA CalbHUK
MeXay (QrIbTPOBO M IITaMOBOM TpyOOH; 7 - cTATMBaroImue OONTH; § - YAEPKUBAIOLINE TATH

[Ipoxonka TOPH3OHTANBHBIX CKBaXHH JIy4eBOrO BOmO3a0opa METONOM  IIPOAABIUBAHHS
MIPOM3BOAUTCS ¢ paboueit miomanku (puc. 41), KoTopasi, B 9aCTHOCTH, MOXKET OBITH TIOBOPOTHOM, UTO
HIO3BOJIICT BECTH MPOXOJKY CKBRXKHH 0€3 IepeCTaHOBKH MOHTa)XKHOT'O 00OpYZOBaHMS OT OJHOTO JIyda
K Ipyromy. Pabodas ruiommazka BEITOIHAETCS U3 CTANBHBIX WM JEPEBSHHBIX paM M HACTUIIOB.

Lk L 7]

Puc. 41. PaGouas njomaaka Jy4eBoro Boaozagopa
1 - onopHas pama; 2 - OINOPHBINA KAaTOK; 3 - Hampasisitolias; 4 - OoNOpHas mATa; J - JOMKpaT; 6 -
pama noMKpara; 7 - YIIOpHBIiA Opyc

I[Ipu mombope GMIBTPOB TOPH3OHTANBHBIX JIYUEBHIX CKBAXHH CIEAYyeT PYKOBOJCTBOBATHCS
YKa3aHUSIMH, OTHOCSIIUMUCS K (DUIIbTpaM BEPTUKANBHBIX CKBaXHH (CM. TJ. 5), U JONOJHUTENBHO
YYUTBIBaTh OCOOCHHOCTH PUMEHIEMOT0 cr1oco0a MPOXOIKH.



8.13. OOopymoBaHue Jy4eBBIX BO/J03a0OPOB COCTOMT U3 BOJOMOMBEMHON  yCTaHOBKH,
COEIMHUTENFHBIX, BCACHIBAIOIINX W HAIlOPHBIX BOJOBOOB, 33JIBHXKEK M KOHTPOJIbHO-U3MEPUTEIBHON
ammapaTypebl.

Jns mogbema BOABI M3 BOAOCOOPHOTO KOJIONIA MOTYT HPUMEHSTHCS TOPU3OHTAJIbHBIE WIN
BEPTUKAIIbHBIE HACOCHI.

lopusoHTanpHBIE TEHTPOOEKHBIE HACOCHI YCTAHABIHMBAIOTCS HA CIICIHAIBHOM IEPEKPBITHH,
PACTION0KEHHOM BHYTPH BOJOCOOPHOM MIAXTHI, HA COOTBETCTBYIOIICH BBICOTE HAJ MOBEPXHOCTHIO
BOJBI. YCIOBHS W TpaBWja YCTAHOBKM TaKMX HACOCOB TOYHO TaKWe K€, KaK B BOJOIPOBOTHBIX
HACOCHBIX CTaHIHUAX JUIS OJbeMa U MePEeKadKH BOIBI.

['nyOvHHBIE HAcOoCHl (B TOM YHCIIE TOTPY)KHBIE) MPUMEHSIOTCS MPH TMOJbEME BOJBI C TIyOUHBI
6onee 7-10 M. Haubomnblliee mpruMeHEHHE UMEIOT HIEHTPOOEIKHBIE TIyOHMHHBIE HACOCHI C MOTPYKHBIM
anektpoasurareiaem DB, OIIH (cm. ri. 14). DT HacoCkl, B OTJIMYUE OT TOPU3OHTAIBHBIX HACOCOB,
TpeOYIOT MEHBINYIO TUIOMAAb JUIS X YCTAaHOBKH, MOTYT paboTaTh MPH M3MEHEHUH IMHAMHUYECKOTO
YPOBHSI BOJBI B IIaxTe€ B HIMPOKOM Juamna3oHe, HO uMeroT MeHbpmmi KIIJI, wem ropusoHTaiIbHBIE
HaCOCHI.

JlydeBble BO103a00pPHI ITO3BOJISIIOT UCIIOJIB30BATh BAKyYMHBIE CHCTEMBI C OAKIIIOYEHHEM BaKyyM-
HAaCOCOB K YCTHSM TOPH3OHTAIBHBIX CKBAXHH. DTO OCOOCHHO BaXHO INPH paboTe BOH03a00pOB B
MaJIOBOJOOOMIBHBIX IDIACTaX, B TPYHTAaX ¢ HU3KOH BomooTmadei. [IpocTeiimeid cxeMOi MOBBIIICHUSI
BOJIOOTOOpA W3 TOPU3OHTANBHBIX JTYYEBBIX CKBAKHH CIYKUT CH(POHHOE MOTPYKEHHE UX YCTHEB MO
YPOBEHb BOJBI B KOJIO/ILIE, PACTIONIOKEHHBIN HIKE OCH CKBAYKHH.

Jna perynmpoBaHust 3a60pa BOIBI OTJEIBHBIMU JIyYeBBIMU CKBaXHHAMH H JUII BO3MOXXHOCTH
MPOBE/ICHUSI PEMOHTHBIX pabOT YCThsl CKBXKHH CHA0XAIOTCS 3aIBHKKAMH.

Jns HaOmopeHWs 3a pacXoJOM W HAllopoM BOJIBI YCTBhEBBIE YacTH CKBOKUH OOOpYAYIOTCS
BOJIOMEPHBIMH M MTE30METpUYECKUMH TprOopaMu. [lomrMo 3TOr0 B BOZOCOOpPHOM KojoALe (IIaxTe)
BOJI03a00pa yCTaHABIMBAeTCs YpPOBHEMEp, a Ha HAlOpHOW TpyOe Hacoca - BOJAOMEp JUIst
CHCTEeMaTHYECKOr0 HaONIONEHUS 3a IOJIOKEHHEM YPOBHS BOJBI M TPOM3BOAMTEIHHOCTHIO BCETO
BOJ103a00pa.

9. PACHETBI IPOU3BOJUTEJBHOCTHU JIYUEBBIX BOAO3ABOPOB

9.1. [1eOut my4eBOro BOA03a00Opa 3aBHCUT OT THIPOTCOIOTHUECKUX YCIOBUH, MOHMKCHUS YPOBHS
BOABI B BOJOCOOpDHOM KOJIOAIE, UIMHBL, YHCIa, AWaMeTpa U TIyOMHBI 3aJIOKEHHS IJyYEBBIX
TOPH30HTAIBHBIX CKBAYKUH.

[Tpu BEIOOpE OCHOBHBIX MapaMETPOB JIyYEeBHIX BOZ03200POB HY)KHO YUHUTHIBATh ClIETyIOLIee:

1o (GUIbTPaIMOHHBIM COOOPaKEHHUSIM ONTHUMAIBHOE YHCIIO JIyuei, paBHOMEPHO PacIoj0KEeHHbBIX
0 TIEpUMETPY BOIOCOOPHOTO KOJOIA, HAXOIUTCSA B Tpeenax 3 < N < 7;

MPOM3BOIMTEIBHOCTh JIy4E€BOIO BOA03a00pa HE MpsSMO NPONOPLHOHATIbHA YBEIHUEHHIO JUTHHBI
Ty4ei;

JMaMeTp JIyYeBBIX IPEH M Hapy>KHBIM IUaMeTp BOJOCOOPHOTO KOJIOALA MEHBINE BIMSIOT Ha
MIPOM3BOINTEIBHOCTH BO/103a00pPa, YeM JUTMHA, YHCIIO U TITyOHHA 3aJI0KEHUS JPEeH.

9.2. JleOuT my4eBOoro BoJ03a00pa ONpeAessieTes 0 CISAYIONIEH 001l 3aBHCUMOCTH:

0- 2nkms(i+i). (76)
R6 Rn

3mece R; u R, - (WIbTPAlMOHHBIE COMPOTHBICHUS PaJHAIBHON CHCTEMBI COOTBETCTBEHHO
OeperoBbIX ¥ MOPYCIOBBIX TOPH30HTAIBHBIX CKBAXKUH, S - MOHUKEHHE YPOBHS BOJBI B BOJOCOOPHOM
KOJIOJITIE JTy4eBOTO BO/103a00pa

S=H,-H,, )

rne H, u H, - Hanop BOJbI COOTBETCTBEHHO B BOJOHOCHOM IUIACTE [0 Ha4ajga OTKAYKU U B
BOJIOCOOPHOM KOJIOJIE TPH OIKCILTyaTal[My JIydeBOrO BOJ03a00pa (CTATHUECKHH M JWHAMUYECKHIA
YPOBHHU BOIIbI); k - K03 uuMeHT QuibTpaluy; m - MOUIHOCTh IuiacTa (Al Oe3HAINOPHBIX IJIACTOB
m=h ,~0,8H.).

9.3. Jlebutr OeperoBoro Iy4eBOro BOA03ab0Opa, pasMmemaeMoro y peku (puc. 42,a), MOXKHO
ompenenats o Gopmyie (76) mpu R;—o, 1.e. 1/R, = 0. B aTOM ciryuae

m
R =(1 2nl —_—
5 =(InV, + nnVT)lkNﬁ’ (78)
2 2
e v 14 VT=l+x/l +4m ’ (79)

~1.36n 2m



[4L -1
Y =Nar+ (80)

3neck N - umcino ydeit Bomo3adopa, pacioI0kKEHHBIX PABHOMEPHO IO KPYTY; L - pacCTosHUE OT
BEPTHKAJIBEHON OCH BOIOCOOPHOTO KOJIOIA 10 Ype3a BOABI B BojoeMe (BOJOTOKe); / - IJIMHA JIy4a; 7 -
paauyc ayda.

a)

z . ')7/:'77?'?:
Rt || W '
e " SRR - iy PRI T el
s e e e NS e |
777777 /z//////Zkk//;/z 77777708 T77277777777277777 777877777 ¢

w‘_.

Puc. 42. CxeMblI K pacyeTy NPOH3BOAMTEILHOCTH JY4YeBbIX BO103200POB
a - GeperoBoif; 6 — MOAPYCIOBBIN

Koaddrmment Blanmoneticteust (nHTEpepeHnnn) k, TydeBBIX IpeH U K03 UIHMeHT T) oepyres
o Tabu. 33.

Tabmuma 33
N5 I/Im
2 | 4 | 6 | 8 | 10
Koaddummenr i,
3 0,63 0,67 0,7 0,71 0,72
4 0,48 0,52 0,57 0,6 0,63
6 0,33 0,38 0,4 0,45 0,47
8 0,28 0,33 0,36 0,42 0,45
KoaddummenT n
L/m
50 4,5 5 6,2 7 8
25 4,2 4,5 5,5 6,2 7
10 2,8 3,5 4 4,5 5

94. HpI/I 3HAYUTCIIBHOM  YJIAJICHHUU BO)Z[OC60pHOFO KojloAma OT PEKH THAPABINYCCKOE
CONIPOTHUBJICHUE I[e MOJKET OBITH OIL[EHEHO TaK¥Ke 10 (I)OpMYJ'Ie
—m/2Ngl

Rﬁzlng; 9 m

Ty =——| ———— , 81
ip 7 2nr, sin *- 0
m
TZIe ¢ - 3arTyOJICHHe JTyda 10 YPOBEHb I'PYHTOBBIX BOI.
9.6. Ecni ropu30oHTaJIbHBIE CKBAaXHHBI JIy9€BOTO B0J03a00pa pa3sMemaroTcs HEPaBHOMEPHO IO
MepUMETPy BOJOCOOPHOTO KOJIOJIA U BCE OPHEHTHUPOBAHBI B OAHY CTOPOHY, TO B (opmynax (80) u
(81) mox L cnexyer MOHUMATh CpeiHEE pacCTOSIHHE OT PEKH 10 LIEHTpa JIydei, T. e.

L=1sr, (82)

ni=1
rae Li - paccTosiHUE OT LIEHTpa i-Io Jyya 10 PEeKH.
Benwumna cpemneit IUTMHBL Tyda / Ipy 3TOM HaXOIUTCS 10 (hopMyIie
1 Y



9.6. [IeOuT moapyciaoBOro Bomo3adopa ¢ BOIOCOOPHBIM KOJIOIIIEM, PACIOJIOXKEHHBIM Ha Oepery
(puc. 42,6), ompenensercs mo ¢opmyne (76) npu R;—>, T.e. 1/R, = 0. B stom cuyyae
(GUIBTPAIIMOHHOE COMPOTUBICHHE R, HAXOAUTCS MO GopMyJie

m

R, = . 84
. = (uy + u")lN,, (84)
3nech
3eml| [++/12 +16(m - c)?
up = In = (85)

ro(m =)+ N2 +16m2 )1+ 12 +16¢%)
N, - 4MCII0 JTy4e Mo pyciIOM PEKH; C - 3ariayOJIeHHe JTydel o] pyCiio PEKH.
Oynkuus u, s ciaydaes, korna I/m >3 BbIpakaeTcs Tak:

N, +2 4m
A T Y ) 86
=3 n{ +[(t—0,5m)sin9}}’ (86)

0 - yroi Mexmy Jy4amu.
Jnst nByxirydeBoro Bogozadopa (N, = 2)

16m?
1% sin” O

9.7. JeOuT KOMOWHHPOBAHHOTO JIy4eBOTO BOja03abopa, wumeromero N; OeperoBelx u N,
MOJIPYCIIOBBIX Jy4ei, onpenensercs mo gopmyie (76), B KOTOpoi (GHMIBTPAIMOHHBIC COMPOTUBICHUS
R; u N, B cBOIO 0ouepesb, HaxoasaTcs mo cooTHomeHusM (78) wim (81) u (84).

[lpu ompeneneHnu nebura KOMOWHHPOBAHHOTO BOmo3abopa (c OEperoBBIMH M IOAPYCIOBBIMU
CKBXMHAMH) KOX(PPHUIHEHT k, Takke Oepercs mo Tabm. 33 Kak I CHCTEMBI C JBOWHBIM YHCIOM
mydeit 2N, T. €. HeMoJHast cxemMa O0eperoBhIX Jy4del MPUBOIAUTCS K YCIOBHOW MTOTHOW CHCTEME JTy4eH,
PacIoI0KEHHBIX PABHOMEPHO 110 BCEMY KPYTY.

9.8. OOwmmit cnoco® (QUIBTPAIMOHHOTO pacyeTa CHUCTEM B3aMMOJCHUCTBYIOIIUX JIyYEBBIX
BOJ103200pPOB, PACIIONI0KEHHBIX HA PACCTOSIHUM JPYT OT npyra r>5m npu I/m = 1-3 u r>10m npu I/m =
5-9, CBOJUTCS K UCIOJIb30BAHHIO (POPMYIT ITISI CUCTEM BEPTUKATBHBIX CKBAKUH.

[Tpu sTOM 0OmIast popmysta st pacuera OyAeT UMETh BHI:

QL’yM = M s (88)

n

(X,()RO + Z] o R[
i=

U, = %m 1+ (87)

rie Oy - CyMMapHBIN pacXosl BCeX B3aHMOJIEHCTBYIOMINX JIy4eBbIX BOJI03a00pPOB; S - NOHMKEHHE
YpOBHS B Boj03a0ope (1OJ BIMSHHEM JAaHHOTO BO/I03a00Opa W B3aMMOJCHCTBYIOIIMX C HHUM
B0O7103300POB); Oy = Qo/Qcy; i = Qi/Qcyy - OTHOIIEHHE PACXOJO0B JAHHOIO U B3aMMOJIEHCTBYIOINX
BOZ03a00POB K CyMMapHOMY pacxony; Ro u Ri - 6e3pa3MepHbIe THAPABIUIECKHE CONPOTUBICHNUS. [Ipn

stoM R, = (RsR,)/(Rs;+R,) - CONpOTHBICHHE IAaHHOTO BOJ03a00Opa, OMpeneIsieMoe II0
BEIIENIpUBEACHHBIM (opmyiaM (78)-(87), a R; HAXOOUTCS 10 COOTHOIICHUIO
p.
Ri =ln—"% s (89)
T
r; - PaccTOSHHE OT [aHHOTO BOJ03a00opa [0 B3aWMOACHCTBYIONIMX; P; - PACCTOSIHHE OT

HCCIEeyeMOro B0/03a00pa /10 3€pKaJbHOTO OTOOPAKEHHSI COCEAHHUX C HHUM B3aHMMOJCHCTBYIOIINX
BOJ103200pOB OTHOCHUTENBHO PEKH; 71 - KOJINYECTBO BO/103a00POB, B3aUMO/ICHCTBYIOLIMX C TAHHBIM.

9.9. OuIPTPaMOHHOE HECOBEPIICHCTBO PEKH IPH pacyeTax JIyu4eBhIX BOI03a00pOB MOXET OBITh
YYTEHO C TIOMOIIBIO METO/Ia “TOTIOHUTENBHOTO cog” (cM. TI1. 6). IIpn 3TOM BMECTO JeHCTBUTETIFHOTO
paccTosiHMS OT peku 1o Bomo3abopa L B dopmyne (80) wm ¢ u m B dopmynax (84)- (87)
TIOJICTABJISIOTCS BETHUUHBI

Ly =L-AL; C,=CtAL; my =m+ AL,

riae AL - IOTONHUTENLHOE PACCTOSIHUE, ONPEessieMOe B 3aBUCHMOCTH OT CTEIEHH KOJbMaTalllH 1
3anUJIEHHOCTH PEYHOTO pyca.

9.10. [Ipu IPOEKTUPOBAHUH TOPU3OHTAIBHBIX CKBAXUH-TYYEH ITOTONHUTEIBHBIC MOTEPH HAIopa,
CBsI3aHHBIC C TUAPABIMICCKUM COTPOTUBIICHUEM B HUX, JOJKHBI OBITh MHHAMAIIEHBIMH (CYIIIECTBCHHO
MEHBIIUMH OOIIIETO PacYeTHOTO ITOHIDKEHUS YPOBHS MOJI3eMHBIX BOX S B Bomo3abope). ObecrieueHne
JIOCTATOYHO BBICOKOM MPOMYCKHON CIOCOOHOCTH TOPU30HTANBHBIX CKBAXXHH MOXKET OBbITh JOCTUTHYTO
YBEJIMUYCHHEM WX JuaMeTpa. ECIU M0 TEeXHUYECKHUM M IIPOM3BOACTBEHHBIM YCIOBHSM 3TO CIENaTh
HEBO3MOXHO, TO CJIEyeT YYUThIBATh CHUKEHHE MPOU3BOJUTEILHOCTH BOJ03a00pa, AJIsI OLIEHKH Yero
HY)KHO  BBIIIOJHUTh  THApaBIMYeckuid pacuer. OH BKIOYaeT B ce0S  KOPPEKTUPOBKY



NpPOM3BOIUTEIBHOCTH () BO/103a00pa, KOTOpasi IOJDKHA ObITh YTOUHEHA B COOTBETCTBUH C BEIMYMHOU
THIpaBIMYECKUX TOTEph Halopa Ha TPEHHE TI0 [UIMHE Jy4eBhIX CKBaXHWH. [loTepu Hamopa
oTIpeeTsIIoTes 1Mo (hopMyie

2
hm:(2+£jV—; V:L. (90)
ory )28 21N

3nech V - CKOPOCTh TEYEHUsI BOJIbI B TOPU3OHTAJIBHBIX JIYYEBBIX CKBaXXHHaX, M/C; O - pacxoJi BOJBL,
M/c; A~ ruapaBmyeckuii kKodduImenT Tperus (it Tpy6 auamerpoM 50-300 MM MOXKHO MPHHUMATH
A =(0,08-0,1); g =9,81 m/c*.

CKOppeKTUpOBaHHAsT Ha BEIWYMHY THIPABIMYECKUX IIOTEPh HANopa IPOU3BOIAUTEIHLHOCTh
JIy4eBOT0 BoJ03a00pa onpeaeseTcs o ¢popMyiaaM s nebuta O npu AeHCTBYIOIEM Halope, paBHOM
S-h.

Ipumep pacuema. 1. B HanmopHOM BOJJOHOCHOM IIJIaCT€ MOIIHOCTBIO 7 = 5 M Ha paccTostHuu L = 75
M OT Oepera BOJOXpaHIUIUINA MPOSKTHPYETCs JTy4deBOd Bomo3abop OeperoBoro tuma. KoaddummeHnt
(UIPTpan BOJOHOCHBIX Topox k = 50 m/cyT. BenmumHa MakCHMalbHO BO3MOXHOTO TOHIKEHUS
YpOBHS BOABI B BOZOCOOPHOM KOJIOIIE Bomo3adbopa S =9,5 M.

W3 mpom3BOJACTBEHHBIX COOOpaXEHUH paguyCc TOPU3OHTAIBHBIX CKBAXHWH NPHUHAT 7, = 0,1 M,
KOJIMYECTBO Jyuer N; = 4, nnmHa mydeit / = 30 m.

TpeOyercst onpeaeauTs MPOU3BOAUTEIBLHOCTE JIYYEBOT0 BOj03a00pa.

Pacuer rugpaBniyeckoro conpoTuBieHus R; Benem no gopmysie (78). B nanaom cityyae

~ [4.75-30
V=\a25530 - %%

30-0,9
=———=1,99;
" 1,36-0,1
30 ++/30% +4-52
Vp = =5,6.
2,5
Kpowme Toro, mo tabm. 33
npu L:3£=6 k,=0,57
m 5
npu L:E:IS n=4,0
m 5
[oncTaBnss HaliZieHHBIE 3HAUEHUS TapaMeTpoB B popmyiy (78), moxydaum
5
R;=(n1,99+241n5,6) ——— =1,51.
(In n56)3570.57.4
Mo coorHowenuto (76) npu 1/R,; = 0 HaiineM NPOU3BOIUTEIBHOCTH JY4€BOr0 Boj03abopa:
0= % =9900 m*/cyT.

OnpenenuM Termeph THAPABINYECKUE MMOTEPH HAOpa B JIYYEBBIX CKBaXWHAX. 110 COOTHOIIEHHUIO
(90)
B 9900
86400-2m-0,1% -4

30 ) 0,917
(24012 | 2225 _02
o ( +0, 6-0,1)2-9,81 0.29m

I'mapasnmueckre NoTepu B TpyOax B JaHHOM CIIydae OTHOCHUTEIBHO HEBENUKH (2-3 % MoHMKeHNs
YPOBHS BOABI B BoJ0OCcOOpHOM Kosozue S). [ToaToMmy KOppeKkTHpoBKY pacxona (), yUHTHIBAIOILYIO 3TH
HOTEPH, MOYKHO HE IIPOU3BOINT.

Ilpumep pacuema. 2. IlpoexTupyercst TydeBOH B0A03a00p B MOAPYCIOBOM BOJOHOCHOM IIJIacTe
MOIIHOCTBIO m = 6 M M Kod(hduuueHToM ¢wibTpauuu k = 25 M/cyT. MakcUMaJbHO BO3MOXKHOE
MOHMXEHUE YPOBHS B BOZOCOOPHOM KoJo1e S = 6 M.

Paauyc ropu3oHTaIbHBIX CKBaXUH 7, = 0,1 M, gucio aydeir N, = 5, 0= 36°, niuna nyueit 30 m;
3arnyOsieHne JIydeH 1moJi THO pekH S =3 M.

ITo popmyme (85) mmeem
3-3-6-30[30%/302 +16(6—3)>2 }

u, =In =44

O,l(6—3)(30+\/302 +16-62 )(30+x/302 +16-32 )

=0,91m/c;




[To coorHoenuto (86) nonyuum

w, =221 46 | b=28.
3 (30-0,5-6)sin36
B cootBeTcTBHU ¢ paBeHCTBOM (84)
6
R, =(4,4+2,8)——=0,29.
n ( > 2 )30 . 5 b
[Tpumenss Tenepp OOIIyIO pacdeTHYIO 3aBUCHMOCTE (76) ipu 1/Rg = 0, Halimem
21-25-6-6
= —— =19500M"/cyT .
0,29 M
I'mapaBnryeckre noTepy Haropa B TpyOax onpeenseM o coorHomeHusM (90)
19500 9.

© 86400-27-0,1> -5
0,1-30 2,2?
N, :(1+6'—0,1j2'—9,8 =0,7™m.

CKOpPPEKTUPOBAHHOE 3HAYCHHWE BEJIMYMHBI POM3BOJUTEIBHOCTH BOJ03a00pa MOIYyYdUM IO
dopmyne (76), MOACTaBMB B HEe BMECTO S MOHIKEHHE YPOBHS, YMCHBIICHHE HA BCIUYHHY
THIPABIIUYCCKUX TIOTEPD (S-hw)

_ 2m-26-6(6-0,7)
0= 0,29
Kak BumuMm, yder ruipaBInyecKuX MOTeph HATIOPA IO JUTMHE JTYYEBbIX FOPU30HTAIBHBIX CKBAXHH B

OTJIMYKE OT YCJIOBHI MPEIBIAYIIETro MpIUMepa B JaHHOM cIydae AaeT OoJiee CyIECTBEHHOE CHIDKCHNE
MIPOU3BOANTEIBHOCTH BOJ103a00Da.

=17 500 m’/cyr.

10. KAIITA’K UICTOYHHUKOB (POJHUKOB)

10.1. Kanrax UCTOYHUKOB (POIHUKOB) MPEICTABIACT COOOH COOPY)KEHHUE JIJIS 3aXBaTa MMOJA3EMHBIX
BOJI, BBIXOMAIIMX HA THEBHYIO MOBEPXHOCTh. KOHCTPYKIHMS KanTa)KHBIX COOPYKEHHI BBIOMpacTCsS B
3aBHCHMOCTH OT THAPOTCOJIOTUYECKHAX YCIOBHH BBIXOJA IMOJI3EMHBIX BOJ HAa IMOBEPXHOCTH 3EMIIH,
MOpP(OJIOTHH MECTa BBIX0J[a HCTOYHHUKA, MOITHOCTH OTIIOXKCHHUH, IIOKPHIBAIOIIAX BOJAOHOCHBIH IUIACT, 1
pacxoJia HICTOYHHKA.

IIpu cocpemoTOYEHHOM BBIXOJIE MOJ3EMHBIX BOJ KalTaXHOE COOPYKEHHE YCTPAWBACTCS B BUJC
KaMepbI-KOJIO/II[A, PACIIONIONKEHHOTO HAJ BBIXOJOM BOCXOISINEr0 MCTOYHHMKA HIIM TMEPE] BBIXOIOM
HHUCXOJSIIEr0 HCTOYHHUKA.

[Tpu paccpeoTOUYEeHHOM BBIXOJAE TOA3EMHBIX BOJ| Ha MOBEPXHOCTh 3€MJIM B BHUJE OTIENBHBIX
MCTOYHHMKOB, OTCTOSIIMX OJUH OT APYroro Ha paccTosHUM Oojiee 5 M, KalTaX HX OCYIIECTBISETCS
paszesibHO co cOOpoM BOJIBI B OOIIYI0 BOJOCOOpHYIO Kamepy. Takoil oOmeil kamepoil MOoXeT ObITh
KaMepa Ha OCHOBHOM (HauOOJIbIlIeM 10 JCOMTY) BBIXOJE MOA3EMHBIX BOJ WIX CICHUANbHAs cOOpHAs
KaMepa BHE BBIXOJIa MMOJI3EMHBIX BOJ. IIpu paccesHHOM CIUIOIIHOM, HO ¢J1a00 BBIPAXKEHHOM BBIXOJIE
MOJI3EMHBIX BOJI HAa yYaCTKE KAaNTaXX MX OCYMIECTBISCTCS C MOMOIIBI0 TOPU3OHTAIBHBIX TPYOUaThIX
WY TaJIEpEHHBIX BOJI03200POB cO COOPOM M3 HUX BOJBI B OOLIYIO BOJZOCOOPHYIO €MKOCTb.

10.2. KanTaxx MCTOYHUKOB IMOJ3EMHBIX BOJ BO HM30€KaHUE 3arpsi3HCHUS OCYIIECTBISCTCS A0 HX
BBIXOJIa Ha JIHEBHYIO MOBEPXHOCTh C 3aXBATOM, UCKITIOUAIOIINM BBIXO BOJI B 00X0]1 KarTaKa.

B npupoiHBIX YCIOBHUSX BBIXOBI MOA3EMHBIX BOJI HA THEBHYIO MOBEPXHOCTD MIPOSIBIISIIOTCS B BUIC
HUCXOISIIIUX U BOCXOSIIUX HCTOYHUKOB.

Hucxoasiiye MCTOYHMKH MPUYPOUEHBI OOBIYHO K CKJIOHAM TOPHBIX BO3BBIIICEHHOCTEH M [IOJHMH
0BparoB, 0ajok, pek. Kantax Taknx UCTOYHUKOB BPE3aeTCsi B CKJIIOH B pacueTe Ha IPUEM BOJIbI uepe3
€ro HaropHyr CTeHKy. JIJsi 9Toro B Heil mpeaycMaTpUBAIOTCSI COOTBETCTBYIoIME oTBepcTHs. [lepen
OTBEPCTUSMHU, T. €. MEKIY CTCHKOH KanTaka C BOJOINPHEMHBIMH OTBEPCTHSIMH W OOHa)KCHHOM
MOBEPXHOCTBIO BOJIOHOCHOTO IUIACTa, YCTpawBaeTcs OOpaTHBI (GWILTP, Marephal KOTOpPOTro
noaOupaeTcsl B 3aBUCHMOCTH OT JIMTOJIOTUU U COCTaBa MOPOJ BOJOHOCHOro ruiacta. [Tpu HeGosbion
MOIIIHOCTH BOJOHOCHOTO IUTACTa W OJHM3KOM 3ajJCTaHWM BOJOYIOpa IHHIIC KaNTaKHOW KaMepbl
3anTyONsSeTCs HIDKE MOJOIIBEI TUTACTA HA BEIMYMHY, ITO3BOJIIIONIYIO PACIIOIOXKHTh PACXOIHYIO TPYyOy
¥ CO3JIaTh HAJl Hell HeOOXOMUMBIN HAIop IS JadbHEUIIero TpancnoptupoBanus. [Ipu aTom mms Oonee
MOJIHOTO OTOOpA BOJIBI U3 IUIACTA YPOBEHb €€ B KANTAKHOW KaMepe He J0JDKEH OBbITh BBIIIE TOOMIBBI
1acTa.



[Tpu GosnblION MOIIHOCTH BOJIOHOCHOTO IIacTa M INIyOOKOM 3ajJleraHdH BOJOYIIOpa KalTax Mo
rIyOMHE BCKPBITHS IUTACTa MOXKET OBbITh HECOBEpIICHHBIM. [IyOMHA 3aJI0KEHUs] HIDKHEro psija
BOJIOTIPUEMHBIX OTBEPCTHH B CTCHKE KalTaXka M 3ariryOJeHHe ero JHHIIA [P 3TOM OINPEACISIIOTCS U3
ycloBUi TpeOyeMOH NpPOM3BOIUTEIBHOCTH KalTaka C YYeTOM CO3[aHUs B HEM YCIOBHH JUIst
JaTbHEHIIEro  TpaHcropTra BoAbl. KanTak HHUCXOAAIIMX HCTOYHMKOB — COOpYXKaercs Ipu
HEOOXOANMOCTH C BOJOYJIABIMBAIOLUINMHI CTEHKaMH-0appaxaMu, BIOJIb KOTOPBIX CO CTOPOHBI IOTOKA
MOJ3EMHBIX BOJ BBIKIAJbIBACTCS NpU3Ma M3 (WIBTPYIOIIEr0 Marepuana, CONpPSTarolerocs ¢
00paTHBIM QUIIBTPOM KalTaxa.

W3 BOCXOZSIIMX MCTOYHMKOB HPUEM BOABI OCYIIECTBISIETCS B COOTBETCTBUU C €€ ABHKECHHEM
CHM3Y BBEpX, 4epe3 JHO KalTaXHOro ycTpoiicTBa. B ciydasx, koraa BOCXOAAIINI UCTOYHUK BBIXOIUT
U3 BOJOHOCHOTO IIJIACTa, MPEJCTaBICHHOTO CKAJIBHBIMHU TPELUIMHOBATHIMH, HO KPENKHMH HMOPOAAMH,
NpueM BOJIbI JHUILNEM KallTaka OCYILECTBISETCS 4epe3 OAWH CJOH (QUIBTPYIOLIEro Marepuaia -
KPYIHOT'O TpaBHsl, TJIbKU WM IIeOHs HEepa3MOKaeMbIX B BoJE MOpoA.. [Ipu BbIXOzIE BOCXOISIIETO
WCTOYHHMKA W3 PBIXJBIX BOJOHOCHBIX MOPOJ, B OCOOCHHOCTH M3 IIECKOB, IPHEM BOJBI B KanTaxX
ocyliecTBIsIeTCsl yepe3 oOpaTHble (WIBTPHI, pacrojiaraéMble IOJ JTHUINEM KalTaxka, B pacuere Ha
UCKJIIOYEHNE BBIHOCA M3 IUIACTAa MEJKHMX YacTHI Mopojabl. KanrakHble KaMephl COOpYXKaloTcs U3
cOOpHOTO JKene300eTOHa B OTKPBITHIX KOTJIOBAaHAX WJIM B BOCXOASAIIMX HCTOYHHKAX MPH TIIyOOKOM
3aJIeraHuH BOJIOHOCHOTO IIJIACTA OITyCKHBIM CIIOCOOOM.

10.3. s HOpManbpHOM pabOTH KanTaka He0OX0IMO:

a) 0CTaTOYHO TOJIHO IO MJIOIIAAN U ITTyOWHE BCKPBITh BBIXOJ HCTOUHUKA;

0) MpefOoXpaHUTh UCTOYHUK OT MPOMEP3aHHs M MONaJaHWs B HETO IOBEPXHOCTHBIX 3arps3HEHHH,
HACEKOMBIX, IPECMBIKAIOIINXCS, ’KUBOTHBIX;

B) MPHHSTH MEPHI M0 MPEAOTBPALICHUIO 00pa30BaHUsl OIMOJI3HEH, pa3MBIBOB M OOBAJIOB B MECTE
PacIoI0KeHHs KarTaxa;

) o0ecneynTh HaIe)KHYI0 BEHTWIISIMIO KalTaxa.

Jns SKcIuTyaTanMy KanTaXka B HEM JIOJDKHBI OBITh YCTpOMCTBA Ui cOpoca HM3JIMIIKOB BOJBI,
OCAXJCHUS W yNaJCHWs BBHINABIINX M3 BOJBI B3Becei, 3amMepa M PETYIMPOBAHMS I0JAYM BOJIBI
MOTPEOUTEITIO.

Bopma u3 xanraxeil mogaeTcss MOTPEOUTENIO CAMOTEKOM HIT ¢ TIOMOIIBIO0 HacocoB. Hacockr MoryT
OBITH yCTAaHOBJICHBI B KANTAXKHBIX KaMepax Ha KalTakaX MaJOW MPOHU3BOIUTEIHHOCTH, B OTACIHHOM
3IaHUH y KalTa)ka WIn y 00IIei BOJOCOOPHOH eMKOCTH, B KOTOPYIO CTEKaeT BOAA U3 PAa KalTaxeu.

10.4. KoucTpyKiust XKene300€TOHHBIX Kamep [UIS KanTaXka BOCXOIIINX M HUCXOISAIINX
HMCTOYHUKOB TI0Ka3aHa Ha puc. 43.

KamMepbl MOHTUPYIOTCS M3 COOPHBIX JKeJIe300€TOHHBIX KOJICI[ AUaMeTpoM 1,5 M, TOpPJIOBUHBI U
JMroKa. MekIy TOpJIOBUHOH M KaMepoW yCTaHaBJIMBaeTCs >Kelle300eTOHHBIN KoHyc. Kamepa s
KanTa)ka HUCXOMSIINX HCTOYHHKOB CHa0)XK€Ha BOJOHENPOHHMIAEMBIM JHUIIEM. HapyXHble CTEHKH
Kamep MOKPHIBAIOTCS TOPSIMM OMTYMOM 32 JBa pasa, IIPUYEM IO HOKPHITHS OHH OTPYHTOBBIBAIOTCS
npaiimepom (Ouryma 25 %, 6enzuna 75 % no macce).

[MocTynnenne Boabl B KaMephbl U3 BOCXOAAIIMX MCTOYHHKOB OCYLIECTBIISICTCS 4Yepe3 JAHHUIIE (pHC.
43, a), a U3 HHUCXOIIIINX - Yepe3 OTBepCTHA B CTeHKax kamep (puc. 43,0). Jns mpemoTBpamieHus
BBIHOCA TPYHTa W3 BOJOHOCHOTO IUIACTa IIEpEl BXOJHBIM OTBEPCTHEM YKIIAIBIBACTCS OOpPATHBIN
(UITBTp, KanTaKHBIE KaMephl 000PYAYIOTCS pACXOIHOU M TIEPETHMBHOM TpyOaMu.
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Puc. 43. Kesie300eToHHAs KanTakHAA KaMepa

a - A7 BOCXOJSIIEr0 MCTOYHMKA; O - JUIs HUCXOJISIEro MCTOYHMKA; / - pacxonuHas TpyOa; 2 -
nepenuBHas TpyOa; 3 - KoJibLa; 4 - BEHTWIAUHOHHAS TPyOa; 5 - pacTUTEbHBINH CIIOW; 6 - TIIMHSHO-
meOeHOYHas! OTMOCTKA; 7 - IUIOTHO YyTPaMOOBaHHBIN TJIMHUCTBIN TPYHT; & - CKaIbHBIN IPyHT; 9 - clloi
rpaBust; /0 - xene300eToHHAs IuMTa JHUINA; /] - GWIBTP U3 IpaBUs M raibku; /2 - 3aChIIKa NECKOM;
13 - BogonpueMHble 0TBEepCTUs; /4 - BONOYHNOPHBIN IIACT WM HIDKHSS MPAaHULA KAaOTHPYEMOW 4acTH
BOJOHOCHOTIO II1acTa; /5 - BOMOHOCHBIH IIacT; /6 - HaropHas KaHaBa; /7 - rpaBUiHas APEHUPYOMIAs
OTCBHITIKA

C menpio OOJIBIIOTO 3axBaTa BOJABI HUCXOIAIIMX HCTOYHHWKOB IPEIYCMAaTPHUBAETCS yCTPOHCTBO
YIIaBIUBAIOIIUX CTEHOK W3 TJIMHUCTOTO TPYHTA, BIOJb KOTOPBIX IS CBOOOJHOTO CTOKAa BOABI B
KaMepbl YKJIaIbIBaeTCs (PUIBTPYIOMIAst IPU3MA.



10.5. KoHCTpyKIIMM KUPNUYHBIX KaMep JUIsl KanTaka KaK BOCXOJSIIMX, TaK M HHUCXOJISIIUX
HMCTOYHUKOB TIOKa3aHbl Ha puc. 44.
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Puc. 44. KupnuyHas kanTaskHasi Kamepa

a - U BOCXOJIET0 MCTOYHHKA; 6 - JUIi HUCXOAALIETO MCTOYHMKA; [ - JIIOK YyT'YHHBIH; 2 -
BEHTWIIIMOHHAs TpyOa acOecToleMeHTHas; 3 - KeJIe300€TOHHBIE KONbIA; 4 - KeJIe300eTOHHBIE
TUIMTHI;, 5 - TIepeuBHAas TpyOa; 6 - rps3eBast TpyOa; 7 - pacxonHas TpyOa; § - rpaBuiiHas moaymika; 9 -
6eron; /0 - xene3o0eToHHAs TpyOa; /] - KpbIIIKa U3 TOCOK; /2 - paCTUTENBHBIN TPYHT; /3 - IUIOTHO
yTpaMOOBaHHBIM TJIMHUCTBINA TPYHT; /4 - CKaJbHBIM TPYHT; /5 - BOJONpPHEMHBIE OTBEpCTHS;, 16 -
rpaBuifHasl IpeHakHasi OTCHINKA; /7 - BOJOYHOPHBIA miacT; /8 - BOAOHOCHBIN IiacT; /9 - HaropHas
KaHaBa

Iloctynnenue BoAbl B KaMepy Ul BOCXOZSIIET0 HCTOYHHMKA OCYLIECTBISIETCA 4Yepe3 THHIIE.
Iloctynnenne BoAbl B KaMepy B HHCXOAALIEM HCTOYHUKE OCYHIECTBISIETCS C IOMOIIBIO
BOJIOTIPUEMHBIX OTBEPCTHH, yCTpanBaeMbIX B OOKOBOW KUPITMIHOMN CTEHKE.



Just ipejoXpaHeHHsi BRIHOCA TPYHTA M3 BOJOHOCHOTO ILIACTA B KaMepy Tepel HUM YKIIaJbIBAcTCsI
0OpaTHBIA QUIBTP.

10.6. KoHCTpyKIusi TIHHSHO-KAMEHHONH KaMmephl JUIs KanTaka HerIyOOKO —3aJieTaroliux
HUCTOYHUKOB IMOKa3aHa Ha puc. 45. OHa COCTOUT U3 KaMEHHOW HaOPOCKH, 3aKPHITOH CBEpXY H ¢ OOKOB
CJIOEM TUIOTHO yTpamMOOBaHHOW rmHBL [ToBepX KaMeHHON HaOPOCKM YKIIAJBIBACTCS TPABUIHBIN HITH
meOeHOYHBIHN CIIOH [T IPpeJOXpaHeHUsT BRIHOCA TPYHTA B KAMEHHYIO HaOpOCKY.
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Puc. 45. I'nunsiHO-KaMeHHAs KANTa)KHasl Kamepa
@ - JUIsl BOCXOJISIIIIET0 UCTOYHUKA; O - JJIsl HUCXOJISIET0 UCTOYHMKA; / - BEeHTHSIIMOHHAs Tpyoa, d
= 150 mM; 2 - yTpaMOOBaHHBIM TIMHHUCTHIA TPYHT; 3 - KpeIUICHHE PACTUTECIBHBIM TPYHTOM; 4 -
KaMeHHast Habpocka; J - mepenuBHas Tpyda, d = 100 MmM; 6 - naTyHHas ceTka; 7 - pacxomHas TpyOa; 8 -
obparuelii GuneTp (ranska - d = 16 =40 mm, rpaBuit - d = 3+ 7 MM, necok - d = 0,5-1 mm); 9 -
TpaBUITHBIN 3alIUTHBIN coii; /0 - HaCBIMHOM IPyHT; [/ - HaropHas kKaHaBa; /2 - BOJIOYHNOPHBII I1acT

B xamepy BocXoJsIiero HCTOYHHUKA BOJA MOCTYNAET Yepe3 JHUIIE, Ha JHO KaMepbl yKJIaAbIBaeTCs
oOpaTtHbli unbTp. I'MMHSAHO-KaMEeHHas Kamepa Ul KanTaXa HUCXOJSIIEr0 WCTOYHHKAa MMEeT,
00OpaTHBIN QUIBTP CO CTOPOHBI BOJOHOCHOTO IIIACTa.

10.7. JIeOut KanTaXHBIX COOPYXEHUH Ha UCTOYHMKAX (POJHMKAX) B CiIydyae, KOTJla UCIIOJIb3yeTCs
TOJIBKO MX €CTECTBEHHBIM PacXoj, yCTaHABIMBACTCS HA OCHOBE HAONMIOJEHUIT 32 PEKMMOM ITO/I3EMHBIX
BOJ.

B kauecTBe pacdeTHOrO NPUHUMAETCS PACXO HWCTOYHWKA TOH WM WHOH 00eCIedeHHOCTH
(moBTOpsiemocTH). [l MCTOYHMKOB, HCIOIBb3YEMBIX I BOJOCHAOKEHMS KPYIHBIX HACEICHHBIX
IIYHKTOB WJIM IIPOHU3BOJCTBEHHBIX OOBEKTOB, 00ECHEYEHHOCTh JOJDKHA COOTBETCTBOBATH KaTETOPHU
Ha/ICKHOCTH MoJauu BoJsl, npexycmorpernoit CHull 2.04.02-84.

Ecnu 3axBar HMCTOYHMKA OCYIIECTBJISIETCS C TPHHYIUTENBHOHW OTKAuyKOW, JeOUT KOTOpOu
IMMPEBLIIIACT €CTECTBEHHBII pacxoq MCTOYHHUKA, paCUCT HPOU3ZBOAUTCA I10 (bopMynaM, JaHHBbIM JIJIs1



COOTBETCTBYIOIIMX THIIOB BOJI03a00OPOB - IIAXTHBIX KOJOALEB (CM. TJI. 3) WM TOPHU3OHTAIBHBIX
B0J/103a00pOB (CM. L. 7).

TuroBble TNPOEKTHl KanTaked POAHUKOB pa3paboraHsl COIO3THIIPOBOIX030M: IIPH  pacxoje
poxnukoB ot 1 1o 10 x/c - mpoext Ne 820-4-2, npu pacxoze ot 10 no 15 1/c - mpoext Ne 820-4-3; cpok
JIEHCTBUS TUIOBBIX MIPOEKTOB A0 1990 T.

11. AICKYCCTBEHHOE ITOITOJIHEHUE 3AITACOB IIOJA3EMHBIX BO/I (MIITIB)

O0nIue mMoJI0KeHHT

11.1. B xauecTBe MCTOYHHMKA MCKYyCCTBEHHOTO IOIOJHEHHUS 3allacOB MOA3EMHBIX BOJ MOTYT OBITh
HCTIOJIB30BaHbl IIOBEPXHOCTHBIE BOJBI PEK, BOJOXPAHIUIHUIL, 03€p, KAaHAJOB, a B OTHENBHBIX CIy4asx
TAKJXC INAaXTHBIC U upeHamHme BOJIbI, I/lCHOJ’II)SyeMbIe Ha yCTaHOBKaX KOHJJ,I/ILH/IOHl/IpOBaHI/ISI Bo3)1yxa
WIA Ha CHCTEMaX OXJIAXJICHHs MPOU3BOIACTBEHHOTO OOOPYIOBAaHUS M amaparypbl, ¥ HEKOTOPHIC
JpyTHEe BHUJBI HE3arpsA3HCHHBIX CTOYHBIX BOJ. VICTOYHMKOM MOIOJNHEHUS BOJIOHOCHOTO TOPU30HTA
MOJKET CITYKHTh TaK:Ke IPYTOil BOTOHOCHBIN TOPU30HT.

11.2. Ucnomk3oBaHWE METOJla HCKYCCTBEHHOTO  IOMOJIHCHHS  IIO3BOJIICT  yBEIUYHBATH
MIPON3BOUTENIFHOCTS BOJ03a00pPOB TOA3EMHBIX BOJ, oOOeclednBaTh 0oJee paBHOMEPHYIO WX
SKCIUTyaTalyio, yIy4IIATh KadecTBO  MOJaBacMOM  MOTPEOMTENI0  BOXBI,  INPEIOXPAHATH
SKCIUTyaTHPYEeMBIi BOJOHOCHBI TOPWM30HT OT 3arps3HEHHS W 3aCOJICHHS, IMPeJOTBPAaIIaTh,
HEXKEJTaTeNbHOEe IOHI)KEHHE YPOBHA NOI3EMHBIX BOJ, NPUBOJAIIEe K THOENH PacTHTENBHOCTH,
BBICBIXaHHIO BOJOEMOB U T.[I.

Haubosiee OnaronpusiTHbIC YCIOBHS Ul MCKYCCTBEHHOI'O IOIOJHEHHS CO3MAIOTCS B palioHax ¢
TCIIJIBIM U yMepeHHbIM KJIMMATOM, HpI/l HUCIIOJIB30BAHUU B KAQUCCTBC HCTOYHHKA ITOIIOJIHCHUS o3ep u
peK, 00JaaroNIMX TOCTATOYHBIM CTOKOM B TEYCHHE BCETO rojla U TPEOYeMBIM KaueCTBOM BOJIbI, MPH
SKCIUTyaTalldd  CJIOKCHHOTO XOPOIIO MPOHHIIAEMBIMH TOPOJAaMH OE3HAIMOPHOTO BOJIOHOCHOTO
TOpPHU30HTA (ECITM MCKIIOYCHA BO3MOXHOCTH €r0 3arps3HCHHs), MPU MAIBIX MOIIHOCTSX ITOKPOBHBIX
CJTa0OTIPOHUIIAEMBIX OTJIOKECHUH W OTCYTCTBUH B BOJOHOCHOM TOPH30HTE BBIICPIKAHHBIX IMPOCIOCB
CJTa0OIPOHUIIAEMBIX TPYHTOB, MPEIIATCTBYIOMIUX WM CHITBHO 3aTPYAHSIONINX (PUIBTPAIIIO BOIBI.

[emecoobpa3HOCTh MPUMEHEHHUS METOIa MCKYyCCTBEHHOTO TOMOJTHEHHUS MTOA3EMHBIX BOJ C YIETOM
MIEPEYHCICHHBIX (PAKTOPOB YCTAHABIMBACTCS HA OCHOBAHNH TEXHUKO-YKOHOMHUYECKUX PACUCTOB.

11.3. Jlns OCYIIECTBICHHS WCKYCCTBEHHOTO TIONONHEHHS 3alacoB  TOA3EMHBIX  BOJ
MIPEIyCMaTPUBAIOTCS COOPYKEHHUS Ui 3a00pa BOJBI U3 HCTOYHHKA TIOMOTHEHUS, TIPEABAPUTEIHHON ee
MOJIrOTOBKH U COOCTBEHHO MH(MIBTPALIOHHBIE COOPYIKEHHS, Yepe3 KOTOpbIe MPOU3BOIUTCS TO/aua
(nHUIBTpaIKs) BOABI B BOJOHOCHBIM IUIACT. YKa3aHHBIC COOPYKCHHS BMECTE C BO03a00pPHBIMU
(kanTaXHBIMH) COOPY)KEHUSIMM, pe3epByapaMHM YHCTOM BOJABI, HACOCHBIMU CTAHLUSMH BTOPOTO
HoJbEeMa U T. J. COCTAaBJIAIOT cUCcTeMy McKyccTBeHHoro nomnoiHeHus (CUII). Hexotopbie Bo3MOXHEBIE
cxembl CUII nokazansl Ha puc. 46 u 47.

11.4. TaduisTpauoHHBIE COOPYKEHHSI CUCTEM HCKYCCTBEHHOTO MOTIOJTHCHHS PA3ICIISIOTCS Ha J[Ba
OCHOBHBIX THIIA: OTKPBITHIC U 3aKPEITHIC.

OTKpBIThIE HHPWILTPAIMOHHBIE COOPY KEHHSI

11.5. OTkprITEIe UHQWIBTPAIIMOHHBIE COOpYXeHHs (OacceiHbl, KaHANbBI, IUIOMIATKH, KaHAaBBHI,
60p0o31bl U T. JI.) IPUMEHSIOTCS JUIA TIONOJIHEHNUS 3aMacoB IIOA3EMHBIX BOJ| NIEPBOTO OT IMOBEPXHOCTH
3eMJIM  BOJOHOCHOTO TOPHM30HTAa IIPH OTCYTCTBHMM WJIM MajoOil MOIIHOCTH IOKPOBHBIX
cJ1a00NPOHUIIAEMBIX OTIIOKEHHH.

OTKpBIThIE MHOUILTPALMOHHBIE COOPYKEHUs! SBJSIFOTCS HauOoJiee MOAXOISIIUMHU Ul PaldOHOB,
XapaKTepU3YIOIUXCA KOPOTKUMH IIEpHOJJaMU OTPULIATENIbHBIX TEMIIEpaTyp WIN UX OTCYTCTBHEM.

B OTAEnbHBIX Ciydasx MOJXET, OJHAKO, OKa3aThCs LEJIECOOOpa3HBIM HCIIOJIb30BAHUE OTKPBITHIX
MH(MIBTPAIIMOHHBIX COOPY)KEHHH M B palioHax - ¢ CYpOBBIM KJIMMAaTOM, OCOOEHHO IIpU HAJIMYUM B
BOJIOHOCHOM ILTacTe OOJIBIION peryIupyIomeii eMKOCTH.

Hawn6onpmee npumenenue B CUIT nmomyuninyn nHQUIBTpamoHHbIE 0acCeHHBI, peXe - KaHAIBL.

B kadecTBe OTKpPBHITBIX WHQHUIBTPALUOHHBIX COOPYKCHHH MOTYT TakXe HCIIOIb30BATHCS
€CTECTBEHHbIE M NCKYCCTBEHHbIEC TOHIDKEHHS penbeda (oBparu, Oanku, CTapopeybsi, BBICOXIINE 03epa,
Kapbepsl, IPYAbI), a TAKXKE Pyclia BDEMEHHBIX U IIOCTOSHHBIX BOJJOTOKOB, KOTOPBIE PACUUILAIOTCS,

MEPErOpPaKUBAIOTCS BAJIaMH, 3€MJISIHBIMU IT€PEeMbIUKaMH WIIM KAMEHHBIMU HaOpOCKaMHu.
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Puc. 46. KomnonoBounasi cxema CHII Bpu 01HOPSTHOM PacCHoJIOKEeHUH KANTAKHBIX U
MH(PUIbLTPALMOHHBIX COOPY KEHUM
/ - TIOBEpXHOCTHBIH HCTOYHMK; 2 - BoZo3abop; 3 - HacocHas cTaHOMs 1-ro moxbema; 4 -
COOPYXXEHUsI TIPEIBAPUTEIFHOIN TOATOTOBKH; 5 - CKBKUHEL, 6 - HE(QMIBTPAIMOHHBIE COOPY>KeHUS; 7 -
COOpYKEHUS Tocienyromeii 00paboTku BOABL;, § - HACOCHAS CTaHIWS 2-TO MmoaseMa; 9 - pe3epByap
YUCTOH BoABI; /() - ycTaHOBKA [T 00€33apayKUBaHHUS.
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Puc. 47. Komnonopounasi cxema CHUII npu 1ByXpsSIAHOM pacnoJioKeHUH dacceiiHOB U
KOHTYPHOM pa3MelleHHH CKBa’KMH
1 - TIOBEpXHOCTHBI HCTOYHHK;, 2 - BOA03a00p; 3 - HacocHas craHmusa |-ro momwsema; 4 -
COOpPY)KEHUS TpeABAPUTEIHHON MOATOTOBKHU; 5 - CKBKUHBI; 6 - HHQWIBTPALIMOHHBIE OacceHBI; 7 -
COOpPYKEHUS Toceaytomeil 00paboTK; § - HaCOCHas CTaHIMA 2-TO ToAgbeMa; 9 - pe3epByap UHUCTOI
BOBI; /0 - ycTaHOBKA JUIs 00€33apaKMBAHUS

11.6. IIpy npoOEKTUPOBAHMK OTKPBITHIX MH(HUILTPALUOHHBIX COOPYKEHUI PEIIaloTCs CIeAyIoIue
OCHOBHBIE 3a][a4uu:



a) BBIOOD THIA HHPHUIBTPALMOHHBIX COOPYKEHUH;

0) Ha3HaueHHe NX rabapuUTOB U KOHCTPYKIHH;

B) YCTAHOBJICHHE PEXMUMa IKCILTyaTally;

T') IPOTHO3 NMPOU3BOANTEIHHOCTH OTJEIBHBIX HHHUIHTPALMOHHBIX COOPY>KEHNH;

JT) OTIpeJIeTIeHNE CII0c00a pereHeparuy COOPYKEHHI 1 COOTBETCTBYIOIINX TEXHUYECKUX CPEJICTB.

11.7. UadpunsTpanmonssie 0acCeWHBI UMEIOT, KaK MPaBUIIO, MPSIMOYTOIbHYIO (OpPMY B IDIaHE U
TpanenenaibHoe (pexe MPSIMOYTOIBHOE) MTOTIEPETHOE U MIPOIOTBHOE CEUCHHUS.

Ha KpyITHBIX yCTaHOBKaxX MCKYCCTBEHHOTO ITOTIOITHEHUS IPUMEHSIOTCS OacCeHHBI IUPUHOI 10 JHY
15-30 M, gmuHOit 200-400 M. I'myOuna Gacceitna 00pI9HO He mpeBbimaet 3-4 M (game 10 2,5 m). [pu
HaJIMYUK CNa0OMNPOHUIAEMbIX IOKPOBHBIX OTJIOKCHHMH JHHIA OacceilHOB [OJKHBI Bpe3aTbhcsi B
Xopotio GUIBTPYIOIINE TOpobl Ha MiyouHy He Menee 0,5 M. O6miast riryOuHa 6acceliHa OT THHIIA 10
Bepxa OTKOCA JIOJKHA MPEBBINIATh TTyOUHY ero HAMOJHEHUS He MeHee dyeM Ha 0,5 M.

3anoXkeHue OTKOCOB OacceWHOB mpuHMMaeTcs B mpenenax oT 1 :1 mo 1 :3,5. OnuH U3 TOpuEBbIX
OTKOCOB OacceifHa MOKeT OBbITH OoJyiee IOJIOTMM, YeM OCTallbHbIC. 3AJI0KEHHE €ro OmNpejeseTcs
BO3MOXKHOCTBIO CHE3/I0B U BHE3JOB MAIIMH W MEXaHW3MOB, HCIOJb3YEMBIX ISl YHCTKH OacceiHa.
WHorna cpe3as! M BbE3 B! IPEyCMaTPUBAIOTCS HA MPOIOJIBHBIX OTKOCax OacceiHa.

11.8. NadpunsTparmonHble 0aCCEHHBI MOTYT YCTPAaUBAThCA:

a) 0e3 3arpy3ku qHa (puc. 48, a);

0) ¢ mecuaHoii 3arpy3koii qHa (puc. 48, 0);

B) C I'paBUITHOM 3arpy3Koit 1Ha (puc. 48, a);

T) C YKJIQJKOH IO JHUIEM OacceiiHa IpeHaKHBIX TPYO M MOCIEMYIOIIeH OOCHITKHA CIIOSIMH TPaBUs
u ecka (puc. 48, r).

Puc. 48. Cxembl HHOWIBLTPALMOHHBIX 0acceiiHOB
a - 6e3 3arpy3KH JHa; 6 - C IeCYaHOW 3arpy3KOH JIHA; @ - C TPABUHHON 3arpy3Koi; 2 - ¢ ApeHaMu
moJ1 THUIEM OacceiiHa; / - KpemieHne; 2 - mecyaHas 3arpyska; 3 - rpaBuiiHas 3arpysKka; 4 — IpeHsl

[ecyanas u rpaBuiiHas 3arpy3Ka JiHa MPEyCMaTPUBAETCS IIPU YCTPOUCTBE OACCEHHOB B IPaBUIHO-
TaJICYHUKOBBIX OTJIOKeHUsAX. Tommmua 3arpy3ku coctasisier 0,5-0,8 m. KpynHocTh 3epeH mecdaHoit
3arpy3ku 0,5-2 MM, rpaBuiiHOM 3-8 MM.

[Monaua Boas! B UTHUIBTpaioHHBIE OAaCCEHHBI MOXKET IPOU3BOJAMUTLCS C TOMOLIbI0 (puc. 49):

a) OJJHOTO WJIM JIBYX BOJOBBIIIYCKOB, pa3MEIIEHHbIX B CEpEeIHHE IMPOJIOJIBLHOIO OTKOca OacceiiHa
WU B €r0 TOPLEBBIX 0TKOcax (puc. 49, a);



0) a’pallMOHHBIX KACKAJI0B, YCTPAMBAEMbBIX Ha OJHOM HIJIM 0OOMX MPOJIOJBHBIX OTKOCAaX OacceiHa
(puc. 49, 0);
B) pa3OphI3ruBaronux comen (puc. 49, B).

a) | é)

Puc. 49. TunoBble cxeMbl NOAAYH BOABI HA HHPUIbTPANUIO
@ - COCPEIOTOYCHHAs ToJava; 6 - adPAllMOHHBIA KacKajl; 6 - PABHOMEPHOE PACIPEICICHUE BOJIBI
(pasz6pe3ruBatomniuie comna), / - moxBoxasAmas Tpyba; 2 - moTOK; 3 - Kackam; 4 - KpemieHue; 5 —
pacrpenennTens

Bo BTOpOM M TpeTheM cCilyuyasx IOCTUTAeTCs XOpOIIee HACHIIEHWE BOJbI, IOCTYIAIOIIEH Ha
UHQUIBTPAIHIO, BO3TYXOM.

11.9. Ha wuHbwibTpaunoHHBIX OacceliHax JOJDKHBI YCTpPauBaThCsl BXOJHBIC Y3JIbI  JUIA
pEerylMpoBaHUs M HM3MEPEHHs II0/1aBaeMbIX B OacceHBI pPAcXoJOB BOJBI, HPEAYNPEKICHUS HX
MIEpETIONHEHUS, a TP HEe0OXOIMMOCTH - JUIS TIPEIOTBPAIIEHHS Pa3MbIBa THHIL OACCEHHOB.

Bo3moxxHBIE cXeMBI 000pYJOBAaHHBIX PETYISIMOHHO-U3MEPHUTEILHBIMA YCTPOHCTBAMH BXOJIHBIX
y3JI0B  MHQWIBTPAIMOHHBIX 0acCeiHOB, MONYYAOIIMX BOXY W3 3aKpBITOH M  OTKPBHITOH
pacrpenenuTeNnbHBIX ceTell, moka3ansl Ha puc. 50 u 51.

B mepBom BapmaHTE pETYIMPOBaHME PACXOJOB OCYIIECTBIAIOT 33IBWKKOH, a H3MEpEHHE -
TypOMHHBIM BOJOMEpPOM M auadparmoil. Bo BTOpoM BapuaHTe B KauecTBE pPETYIUPYIOLIETO
yCTpOMCTBA MNpeayCMaTpUBAEeTCsl  3aclOHKa  (3aJBIDKKA), B  KAauyecTBE HM3MEPUTEIBHOIO -
MIPAMOYTOJIBHBIN BOAOCIHB.

PabGoune YEPTEKH THUIIOBBIX KOHCTPYKLUI BXOJIHBIX y3JI0B pa3paboTaHsl
Co103BOJJOKaHAIIIIPOSKTOM.

Bo MHOrmx cimydasx, OJHAaKO, CIEHUAIBHBIX BXOJHBIX y3JIOB Ha OacceHax MOXXHO HeE JIeNaTh,
rmojjady W YpPOBEHb DPEryJIMpOBaTh 3aJBIDKKAMM, a BEJIMYMHY pacxoja OIpPEAeIATh 10 3aMEpPHBIM
TpyOKkam amadparMm, YCTaHOBJIEHHBIX y KOHIIEBOTO CEUYEHHsI TPYOOIPOBOJOB, MOABOMASIINX BOAY K
OacceitHaMm, WnH 1O CpabOTKE YPOBHSA BOABI B OacceiiHaX B TMEpUON HUX KPaTKOBPEMEHHOTO
OTKJIFOUCHHSI.
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Puc. 50. Cxema BX0AHOI0 y3J1a (3aKpbITasi pacnpeaeauTe/IbHAs CeTh)
1 - BOJOBBINYCKHOE YCTpOMCTBO; 2 - BOJOCHUB; 3 - TpyDa, CBSA3bIBAIOIIAS “MOKpBIA KOJOIEIL C
GacceiilHOM”; 4 - OrpaHUYUTEb YPOBHS JIPOCCEIHHO-TIOIUIABKOBOTO THIIA; S - JIIOKH; 6 - BogoMep; 7 -
3a7BMXKKa; § - pacnpesennuTeIbHbINH TPYyOOIpOBOI
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Puc. 51. CxemMa BXOAHOI0 y3Ji1a ¢ BOAOCIHBOM
1 - xaHam; 2 - ma3 ans maHgpo (WM IIUTOBOM 3aTBOp); 3 - 3aJBIKKA (3aCHINKA); 4 - MEXaHU3M
YHOpaBJICHUS; 5 - pIpuaTas CTCHKa; 6 - peiika: 7 - BOIOCTHB; & - K bacceiiHy

Pexum padotsl 6acceiiHoB

11.10. NudunbrpanmoHHbie OacceiiHbl 3KCIUTyaTHPYIOTCSI Ha pEeXUME ¢, = const (IIOCTOSHHOM
nosaun), H,, = const (ObICTPOTr0 HAMIOJHEHHUS ) WM CMEIIAHHOM.

[Tpu nepBoM pexxrMe B TeYeHHE BCEro pabouero mepuojia MoAaeTcs MOCTOSHHBIA pacXoa BOAKI ¢,
(puc. 52, a). Pabora Ha TakoM peXHME COIPOBOXKIACTCS MEAJICHHBIM M PABHOMEPHBIM IT0EMOM
ypoBHs Bojbl B OacceiiHe. K KoHIy pabodero meprosa 3TOT YpOBEHb JOCTHraeT JOMYCTHMOTO JUIs
Gaccelina Makcumyma H,.

Bropoii pexxum (puc. 52, 6) xapakTepusyercst mojadeii B 6acceifH cpasy ImocJe Imycka ero B paboTy
TIOBBIIIEHHBIX PACXOJO0B BOABI, YTO HPHUBOANUT K OBICTPOMY NOCTHXKEHHUIO MPEAETHHO BO3MOKHBIX
ypoBHEH H ;.



Puc. 52. Peskumbl padoTbl MHPUILTPAIMOHHBIX OacceiiHOB
a - YIPOIIEHHEIH, ¢ = const, 6 - yIPOIIEHHbIH, H = const; g — CIIOHBIH

Pabota Ha pexxuMe OBICTPOTO HAMOJHEHHUSI MOXKET OKa3aThCsl 11e7eco00pasHON TP HATMYUH Ha JHE
OacceffHa MENKO3EPHHUCTBIX IIECKOB WM cymecell (TPyHTOB, 3aBeIOMO HE CHOCOOHBIX
KOJIbMaTUPOBAThCSL Ha 3HAYMTEIBHYIO IIIyOMHY) B TeX Clydasx, Korja myck OacceliHa B paboTy
MPUYpPOUYEH KO BPEMEHU HACTYIUICHHUsI OTPUIATENIFHBIX TEMIIEpATyp, a TakkKe TOTIa, Korja MMeeTcs
BO3MOXKHOCTb TIOCJIE/IOBATENILHOM, PaCTSHYTON Ha 3HAYUTEIILHOE BPEeMsl YHCTKHU OacceiiHa.

Okcrutyartanusi 0acceiiHOB Ha CMEIIaHHOM (CJIOKHOM) PEXUME MPOU3BOIUTCS OOBIYHO HAa KPYITHBIX
CHCTEMaxX MCKYCCTBEHHOTO MomnoyHeHus. Pabounii nuki 6acceiina, SKCILTyaTHPyeMOro Ha CMEIIaHHOM
PEKHMeE, COCTOUT M3 TPEX MEPUOOB: ¢; - 3aTOIUICHHs J{Ha OacceiiHa TOHKHMM CJIOEM; ¢, - HAallOJHEHHUs
€ro JI0 TpeenbHOro ypoBHs H, (¢ = const); ¢3-10AAep>KaHHS 3TOT0 YPOBHS OCTOSIHHBIM.

ITpu nepBom pexxnme (g, = const) OTCYTCTBYET IEPHOJ {3 IIPU BTOPOM PEXHMME IEPHUOIBI f; U ¢,
O4YeHb KpaTKoBpeMeHHBI. [lo mcreuennn paboyero mukia, Korja Npu ITOCTOSHHOM IHOaade ypOBEHb
BOJBI B 0acceifHe JOCTHTHET MaKCUMAlbHON BeNWYHHEI H,, (IepBBIA PEKUM) WIH (PHIBTPAIIHOHHBII
pacxox m3 OacceliHa NpM INOCTOSHHOM YpOBHE H,, CHI)KAeTcs 10 TAKUX BEJIUYMH, NPH KOTOPBIX
JabHEeHmas JKCIUTyaTanus OacceifHa CTAaHOBHUTCS HeIenecooOpa3HOW (BTOPOH M TPETHil pPEeXHMMEI),
nojia4ya BOJBI - B OacceiiH mpekparaeTcs U 3a BpeMs ¢, ypOBEHb B OacceliHe U pacxoJl U3 HEro MajaroT
MpPaKTUYECKU JI0 HYJISI, TTOCJIE YEero MPOU3BOAUTCS YUCTKA OaccelHa (JUIMTENbHOCTD MEPHOJIa YUCTKHU -
ts).

B coBokymnHOCTH Bech IepHo AKCILTyaTaluy Oacceiina HazpiBaeTcs GuibTporukiiom (7)

T:t1+f2+f3+f4+t5. (91)

OnpenesieHue NPOU3BOANTEIBHOCTH OacceliHOB

11.11. IIpn NpoEKTHPOBAHUU MPOTHO3 HMPOU3BOIUTEIEHOCTH OAaCCEHHOB MOXET OCYIIECTBISATHCS
CJICAYIONIMIMH CIIOCO0aMu:

10 aHAJIOTHH C COOPYKEHHAMH yxe nerictyromux CUIT;

pacdeTamu.

ITepBsiit cmoco® TpedyeT HCIONIB30BAHUS 3a AJIMTENBHOE BPEMsI JAHHBIX IO JIKCILTyaTHPyEeMOH
YCTaHOBKE, CXOJHOW Mo (akTopaM, BIMSIOUIMM Ha BEJMYMHY MPOU3BOAUTEIBHOCTH OacceiiHa (Io
Ka4yecTBY BOJbI MCTOYHMKA IONOJIHEHHs, MO OOlIeH cXeMe MpeBapUTENIbHON MOATOTOBKU BOJIBI; MO
3arpy3ke J[HHUIA COOPYXKEHHUS, MO CBOWCTBAM IOJCTUJIAIOLIET0 €ro IrpyHTa U T. J.) C BHOBb
MIPOEKTUPYEMOH.



ITOT IMyTb MOXET OKa3aTbCA Han6onee paluOHAJIBHBIM TOTJa, KOrJla BHOBbL IIPOCKTUpYEMas
yCTAaHOBKa HAaxXOAWUTCS B palioHe JeHCTBYyIOLIeH WIM TNPOEKTHPYETCs pacIIMpeHue yxke
skcrutyarupyemon CUIL.

Jns mpuMEeHEHHs pacdyeTHOro MeTojla HEOOXOAMMO MMETh JaHHBIE O CBOMCTBaX HamMedaeMOW K
UCIIONIb30BAaHUIO BOABI (MYTHOCTH, T'PaHYJIOMETPHYECKHH COCTaB B3BeCH M T. 1.), COCTaBe M
MPOHUIIAEMOCTH  TPYHTOB  OCHOBaHHS  WHQWIBTPALMOHHBIX  0AacCeWHOB,  KOHCTPYKTHBHBIX
0cOOCHHOCTSIX 0AaCCEHHOB M 33JaHHOM PEXXUME UX 3KCILTyaTaluH.

11.12. OcHoBHOH 3amayeil pacyeTa WHQIIBTPAIIOHHBIX OacceHOB SBISETCS OIpENeICHUE
CKOPOCTH MH(WIBTPAMU WM C y4EeTOM IUIOmaau 0acceiiHOB (MIIBTPAalIMOHHOTO Pacxoja, KOTODPBIH
Oyzmer mocTynaTh B BOJOHOCHBIM IUTACT B KaXIbI MEpPHOJ HX PabOTHI, MIUTEIBHOCTH KaXIOTO
neprosia M OO0Iero KoJMdecTBa BOAB 3a (puiabTporuki W (ormada Oacceitna). Ilpu aTom cremyet
UCXOJUTH U3 CIIEAYIOLIEr0, CIPABEUIMBOTO IS KaXKJ0Tr0 NEPUO/ia COOTHOIICHHS

9o =q71qe, (92)

T7ie ¢, - pacxoj BOABI, NoJaBaeMoii B OacceiiH; ¢ - (QuibTpanMoHHBIN pacxo] u3 OacceiiHa; ¢, -
pacxo Ha 3anoJHeHHe (OTTOPOKHEHNE) EMKOCTH OacceiHa.

Bce oTH BennunHbI 3/1€Ch U Jlaee OTHOCATCS K eIMHHMIIE IUIOIaan OacceiiHa 1 NMEI0T pa3MepHOCTh
CKOPOCTH.

OueBHIHO, YTO B MEPBBIA U TPEeTUH mepuonsl (¢;, t2) ¢, = ¢ (g. = 0). Bo BTOpOIt MIepuon ¢,>q.
OnHako pacdeTsl W ONBIT SKCIUTyaTalMu OacceiHOB MOKA3bIBAIOT, YTO, KakK IPaBWIO, ¢>>¢., W
pacxoioM, HIyIINM Ha HaloJHEHUe OacceiiHa, MOXKHO 0O3TOMY IIpeHeOpedb, U CUNTATh g = ¢o. Takon
HOAXOJ IPHUBOJUT K HEKOTOPOMY 3aBBIILICHHUIO PACUETHOH CKOPOCTH MH(HIBTPALUM M OTHa4YM (HA
BEITMYMHY €eMKOCTH OacceifHa) Bo BTOpoi mepuos. OHO MOXKeET ObITh, OHAKO, KOMIICHCUPOBAHO, €CITH
HE YYUTHIBAaTh QUIBTPAIIMOHHBINA pacXo/] B EPHOA CpaOOTKK YPOBHS BOJIBI B OacceliHe (¢ = - g.) U ero
OTAa4y B 9TOT HEPHO/I, MOJTHOCTHIO COBIAJIAIONIYIO C eMKOCThIO OacceiiHa.

Takoii MOIXOMa IeecooOpa3eH, Tak Kak MPHU 3TOM HE H3MEHSCTCS OOINas OTnava ¥ CpPEeaHss
CKOPOCTh MH(MWIBTPAINY 3a QUIBTPOIMKII, 8 TEXHUKA paciyeTa 3HAYNTEIbHO YIIPOIIAETCs.

Bpems onoposkHeHust 6acceiiHa MokeT ObITh 3a1aHo. OOBIYHO OHO He mpeBbiaeT 5-10 cyT.

Ecnmn cpaborka ypoBHS BOIBI B OacceliHe HJIET HEAOMYCTUMO MEUICHHO, TO LEIeco00pa3Ho
MPUHYANTEIBHOE ETO OIIOPOKHEHHE.

11.13. Tlpm pacderax MPOU3BOIUTEIBPHOCTH WH(OUIBTPALUOHHEIX OacCeHHOB HEOOXOIMMO
YUUTBHIBATH POCT CONPOTHBIICHHUS T'PYHTOB BCIICACTBHE BBINAJCHHSA W3 BOJBI COMACPXKAIIMXCS B HEH
B3BEIICHHBIX YaCTHUIl MEXaHUYECKOT'O M OPTaHWIECKOTO IIPOUCXOXKICHUSI.

B cBA3uM ¢ TeM, 4TO TPyHTHl OCHOBaHHMsA OacceilHOB B OOJBIIMHCTBE CIy4aeB IPEICTABICHBI
NEeCKaMd, a B TPaBUIHO-TAJIEYHUKOBBIX OTJIOXKEHHSX YCTpauBaeTCs IlecuaHas 3arpy3ka, pocT
COIIPOTHBIIEHHS UX 00YCIIOBIMBAETCSI B OCHOBHOM 0Opa3oBaHMEM Ha MOBEPXHOCTH JHA OacceiiHa (nin
3arpy3Kku) ciosi WiIMcTod IuieHKH (ocanka). [Ipormecchl cOOCTBEHHO KalbMmaTaXka, T. €. OTIOXKEHHS
B3BEIICHHBIX YaCTHI[ B IIOpax I'PyHTa MECYaHOTO OCHOBAHMS, OOBIYHO IMPOUCXOIST JIMIIb B IEPBBIH,
CPaBHHUTEIFHO KOPOTKHH IEpUOJ, TPOJOIDKUTEIHLHOCTE KOTOPOTO OLCHWBAETCS 10 TaK Ha3bIBaeMOU
rpsi3eeMKoCTH TrpyHTa N. JlOMyCTUMO MpPHHATH, YTO MEPHOA KOJbMAaTallMM IIECKOB OCHOBAHMS
OacceifHOB COBITAZaeT C MEPHUOIOM PACTEKAHHS BOJKI 110 €r0 JHY TOHKHM CIIOeM (Z;).

Tonbko B OTAENBHBIX CiIydasx (HampuMep, B I'PaBEIHCTO-TAICYHUKOBBIX TPYHTaxX € KPYITHBIM
3aIIOJHUTEIIEM U TIPH TPAaBUWHON 3arpy3Ke [Ha) KOJIbMAaTak MOXKET HIMETh MECTO B T€UCHHE OoJee nim
MeEHee JUTUTEILHOTO BPEMEHHU.

B cootBeTcTBHM CO CKa3zaHHBIM pacyeTsl GMIBTPALMU U3 0aCCEHOB B OCHOBHBIC IIEPUOABI €TI0
paboThl (BTOPO# M TpeTHH) B CHCTEMaX XO3SWCTBEHHO-UTHEBOTO BOJOCHAOXKEHUS, KaK IPaBUIIO,
MIPOU3BOIATCS IO CXEME TUICHOYHOH (priibTpanuu.

JuHamuky (OpMHpPOBaHUS WIMCTOW IUIGHKH Ha JHE 0acCeHOB MOXKHO BBIPa3HTh ClIEAYyHOLICH

3aBUCHUMOCTBIO.
a5 = M9t (93)
Yk

riae O - TOJIIMHA IUICHKU; M - colepikaHKe B3BEIIEHHBIX YacTHIl (€€ MYTHOCTB); Y. - OObeMHas

Macca CKeeTa IIJIEHKH, ¢ - BpeMsI.
VYpasuenue (93), a Takke COOTHOIIECHUS

dH
=k, 94
q 75 (%94)
NJIn
H
=k, L 95
q 5 (95)

COOTBETCTBEHHO JIJIs1 PEKUMOB ¢ = const 1 H = const,



roe ki,

- koa(pduuueHT QuubTpauyu IUIeHKH; H - Hamop, MOJ KOTOPBIM ITPOMCXOAUT

MH(UIbTpaIys, SIBIINCH OCHOBOIIOJIATAIOIIMMH JIJIsI IOJTYUeHHUsI pacUeTHBIX 3aBUCUMOCTEH (Tabur. 34).

Tabmuma 34
ITepuonst Pacuetnsie GpopmyItbt Ne O6o3HaveHus
9KCIUTYaTalNH hopmyn
L. 0<<t; N (96) F - niowaoe
g=const; H=0 L =—" OHa baccelina
aM
Wi =q.Ft, O7)
II. t,<t<t;+ 1, _ HMA (98) A :knyck
g>=q; =const; H = S Ya
i) E
W>=q-Ft, (99)
L t,+8,< < ¢+ + 1 (100) -
t3 q} =
4 = /(0 1 2ME-ht)
H=H, = const q, AH |,
101)
F A(, 4 (
W3 = HM o HM - + 2q22t3 - HM
q, M

[Tpumeuanue. MHbMIbTparus yepe3 OTKOCH OacceifHa He YUHTBIBAeTCs, YTO JIAeT ONpeeNeHHBIN
3arac B pe3yJibTaTax pacueToB (HECKOJIBKO yMeHbIIaeTcst 3 QEeKTHBHOCTD MOTIOTHEHMS).

[Mockonbky koa(dduimeHT QuIbTpalMu eCTeCTBEHHOTO TIpyHTa OCHOBaHHMS k& HAMHOTO
npeBocxomuT koddduimeHt duibTpanuu ocanka-mwieHKH (k>>k;), MOXXHO CYHTATh, YTO JIBU)KEHHE
BOJIBI B TPYHTE OCHOBAHUS NPOMCXOAUT C HETIOJIHBIM HachllleHWeM mHop. B atom cimywae nanop H
paBeH riryOMHe BOAbI B 6acceiiHe.

[TpuHsTO TaKXKe, YTO WINCTAs IUIEHKA HEC)KMMaeMa, M ee (priIbTpallMOHHBIE CBOWCTBA OCTAIOTCS
HEM3MEHHBIMH BO BPEMCHU.

11.14. O0mas TPOAOIDKUTETHHOCTh (MIBTpOIHKIA I Ha3HAYaeTCA B 3aBUCUMOCTH OT dYHCIA
HaMeUJaeMbIX YHCTOK OacceifHa B TOAY, KOTOpas B CBOIO OYEpEIb, OMpPEHEIAeTCS KIMMATHICCKUMHU
YCIOBUSIMM paiiOHAa, KAa4yeCTBOM CHIPOHW BOJIbI, IOAaBAaeMOil Ha TMOIOJIHEHHE, PEKUMOM pabOThI
Oacceiina, TpeOyemoll cpenHel 3a (WIBTPOLMKI CKOPOCTBIO HHOWIBTPALMU M T. . U MOXKET
YTOYHSATHCS B IIPOLIECCE IPOBEICHHS PacueToB.

OOBIYHO A7 GacCeHOB B MIECYAHBIX TPYHTaX, & TAK)KE B TPABUIHO-TaJEYHUKOBBIX OTJIOXKEHHSX C
NeCYaHOW 3arpy3Koil JTHa MpeayCMaTpUBAIOTCSl OJ[HA-JIBE YUCTKU B TEUSHHE T'0Jla; B COOTBETCTBHHU C
STHUM TPOJOJDKHTENBHOCTE (uubTpornmkia 71 coctaBisger 180-365 cyr. I[IpoaomKuTeTsHOCTH
ONOpOXXHEeHHs1 OacceliHa f,, Kak YyXe OTMeYaJoch, He JOJ/DKHa mpeBbimars 10  cyr.
[IpoomKUTETBHOCTH MIEPHUOAA YUCTKH 5 JOIYCTUMO IIPUHUMATH: 15 CyT IpH YMCTKE BPYUHYIO U 5 CyT
TIPH YUCTKE MEXaHU3MaMHU.

Boccranoenenne QuiubTpyromeil COCOOHOCTH WH(PHUIBTPAIIMOHHBIX COOPYKEHHH BO MHOTHX
CIIydasx TPOW3BOTUTCS JIUIIb pa3 B TOA B IEPHOJ BECEHHETO IaBOIKAa, BO BPEMs KOTOPOTO Iogada
BOAbI Ha HHOHIBTPALMIO IPEKPAIIAaeTCs H3-3a OOJBIIOrO COACpPKaHUS B Hei B3Becu. OOmiast
MIPOJOIDKUTEIHHOCTE TIEpHOJa ¢, B TeUSHHE KOTOPOTo BOJa Ha MH(IIBTPAINIO HE ITOJASTCS, JOJDKHA
OMpeNeNiAThC TPU ITOM TPOJODKHUTENFHOCTBIO MABOJKA, YCTAaHABIMBAEMOW IO JTaHHBIM
THIPOTE€OJIOTHIECKUX €KETOTHUKOB. B OONBIIMHCTBE CIIydaeB 3TOT MEPHO] 3HAYUTEIHHO MPEBHIIIAET
MPOJIOJKUTEILHOCTD YETBEPTOTO U MATOTO MEPUOJIOB (¢4 ¢5) IKCIUTyaTalluu OacCeiHOB.

VIMeHHO 3Ta BeNMYMHA JOJDKHA BBOJHUTHCS B pacyeTHble (OpMYJBl BMecTO f, + f5. PacueTHoe
3Ha4Ye€HHE MYTHOCTH M yCTaHaBIMBAETCS IO JAHHBIM THAPOTEOJOINYECKUX €KEr0JHUKOB KaK CpelHee
3a pabounii UK ero sKcuryaranuu. [Ipn He0OXOIMMOCTH MPOBOISATCS CHENUATbHbBIE UCCIIEIOBaHUS
T10 OTIPEIETICHUIO MyTHOCTH.

Ecnu mpoekToMm TpeaycMarpuBacTCsl IpenBapUTENbHAas IOATOTOBKA BOJBI, II0/1aBacéMOW Ha
WHQUIBTPAINIO, TO pacieTHAasi MyTHOCTh HA3HAYAETCS C YIETOM YMEHBIICHUS! MyTHOCTH PEIHOU BOJBI
HA OYHCTHBIX COOPY KCHUSX.

IIpu pacdere OacceitHOB, paboTaromuX Ha pexxume H = const WIM CMEMAaHHOM, 32 HCXOIHYIO
JIOJDKHA OBITH Ha3HAUeHA BEITMYUHA ¢, = ¢ = ¢,



Jist  OacceiHOB B CpENHE3EPHUCTBIX M KPYIMHO3EPHHUCTBIX IECKaX, XapaKTEePU3YIOLIUXCS
ko3 dpunmentamu Gpuiabrpanun 10-60 M/CyT U SKCIUTyaTHPYIOIIMXCS HA CMEIIAHHOM PEXUME, PacXo.l
0 BOZBI Konebnercs oObHO B mpeaenax 1-3 m/cyt. Jlns OacCeHOB B MENKO3CPHUCTHIX TMECKaxX M
CylecsxX BEeIMYMHA ATOTO pacxoja MoXeT ObITh yMeHbeHa 110 0,25-0,5 m/cyT.

[pwu skcruryaranum OacceifHa Ha pexnMe H = const BeTMYNHA NIEPBOHAYAIEHOTO PACX0/a SBISACTCS
MaKCHMAaIbHON M MOJKET TOCTUTATh 5 M/cyT U Ooee.

[IpenensHas riryOnHa BOABI B OacceliHEe ompeaemnsieTcs ero KOHCTPYKIHEH.

ITo dhopmynam Tabmwmbl BEMUCISTIOTCS ¢, W, t;, W,. 3atem mo 3aBucuMoctu (91) ompenensercs
MPOJIOJDKUTENFHOCTh TPEThero nepuoja f;, mo ¢opmyne (100) -3HadeHUs] pacxoJOB B pa3jidvHbIC
MOMEHTHI BpeMeHH, a 1o Gopmyiie (101) -BenmuurHa OTAAYH B ATOT MEPUOI.

Jlnst 6acceliHoB, paboTaromux Ha pexume g = const (cM. puc. 52), 3a7a4a CBOAUTCS B PEIICHUIO
CHUCTEMBI M3 TpeX ypaBHeHH. OJHUM U3 HUX SBJIAETCS 3aBUCHUMOCTH (91), BTOphiM-hopMmyra (96) u
TPEThUM - BeIpakeHue (98).

dopmyia s onpeaeNeHAs ¢y, IMEET TP 3TOM CIICTYIOIINI BHT;:

_ N+~N*+4MH (T —t, — 15)
B 2M(T —ty —t5) ’
Janee mo dopmynam Ttabnuusl BblUMCHstOTC t;, W, t;, W, B pesymprare pacueroB

MH(UIBTPAIIMOHHBIX 0acCeHHOB JOIDKHBI OBITH COCTaBieHBI rpadukn g = f{f), oxBaThIBalOIINE BCe
NeproJIbl paboTHI Oacceiina.

0@ (102)

s M1
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Puc. 53. I'padpuk 3aBHCHMOCTH I'PA3€eMKOCTH MeCKOB OT 3¢ (PeKTHBHOTO
AMaMeTpa MX YacTHI d,y

CpenHsis CKOpOCTh HHOMIBTPALUH 32 (PHIBTPOLUKI OIPEACISIETCS U3 COOTHOIICHUS
4

=7

rone W = YW, - obmas otmada 6acceiiHa 3a (QHIBTPOIHKIL.

ep (103)

11.15. IlpakTudeckoe IMOJIb30BaHHUE MPHUBEACHHBIMH B Tabn. 34 QopMylaMu W COOTHOIICHUSMHU
HEBO3MOXHO, €CII OTCYTCTBYIOT (paKTHUECKHE 3HAYCHHUS BXOISIIUX B HHUX MapaMeTpoB N, k,, Ve
(mocetHMe ZBa apaMeTpa 3aMEHSIOTCs 00BIYHO UX IpousBeneHueM 4). ['psseeMkocTs N 3aBUCHT OT
COCTaBa U CBOWCTBA IIECKa IPyHTa OCHOBAHHUS M B3BECH (B YACTHOCTH, OT X MEXaHHYECKOTO COCTaBa),
BEJINYMHBI MyTHOCTH BOJBI, I10J]aBaMON Ha MH(UIBTPALMIO, U CKOPOCTH IOCIEAHeH. DTa BeINYUHA
HanboJlee HAJEKHO YCTAHABIMBAECTCS AKCIEPHUMEHTANBHO. I[IpH OTCYTCTBHHM 3KCIEPHMEHTAIBHBIX
JaHHBIX JOMYCTHMO BOCIIONIb30BAaThCA KPUBOHW pHC. 53, yCTaHABIMBAIOLIEH CBS3b I'PA3CEMKOCTH C
3¢ GEKTHBHBIM THAMETPOM TOACTUIIAIONICTO JHO OacceliHa rpyHTa.
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Puc. 54. I'padux 3aBucumoctu 0000mennoro napamerpa A=K Y., 0T npoueHTHOro (1o

Becy) cojiep:KaHus B BOJie, 01aBaeMoii Ha HH(PUIALTPALNIO, MeJIKONbLIEBATHIX M TJIMHUCTBIX
¢paxunii P

Hanbonee HanexxHoe onpeneneHue mnapamerpa A TNPOU3BOAMTCS IIOCPEJICTBOM IPOBEICHHUS
WCCIEOBAaHUH Ha OIBITHOM OacceiiHe, WHQMIbTpOMETpe WM (WIBTPAMOHHOM, NpuOope ¢
WCTIONB30BaHUEM 3aBUCHUMOCTeH sl A, TONydeHHBIX U3 ¢opmyn Tabn. 34 wm myTem

HETIOCPECTBEHHOTO OIPENENCHUS] BEIMYMH k, M Y. TPH OOCIECHOBAaHWUHM SKCHEPHMEHTAIBEHOTO

OacceifHa Mmocye ero OMmopPOKHEHHUS.

JormyctnMo Takxke OIeHHBaTh A 10 rpaduky (puc. 54), yCTaHABIMBAIONIEMY 3aBUCHMOCTH 3TOTO
mapameTpa OT TPOILEHTHOTO, BECOBOTO COJACPKaHWS B BOJE, IMOAAaBaeMOW Ha WHQWIBTPAIHIO,
TJIMHUCTBIX M MEJKOIBIICBATHIX (paKiuii P.

11.16. BoccraHOoBieHHE NPOM3BOAUTEIBHOCTH OTKPBHITHIX HWHQHIBTPAIIMOHHBIX COOPYKEHUI
OCYILIECTBIISIETCS. OOBIYHO MyTeM CheMa BpPYYHYIO WIM MEXaHW3MaMM IUIGHKM W HauboJjee
3arpsi3HEHHOTO CJIOS TecKa TONIINHOM 1,5-3 cM.

3HAYNTEIHHO PEXe MPUMEHSIOTCS THIPABINYECKUE CIIOCOOBI peTeHeparyy.

3akpbIThble HHPUIBTPALIMOHHBIE COOPYKEHUS

11.17. B 3aBucuMOCTH OT XapakTepa pa3MeIlIeHUs B BOJOHOCHOM IIJIACTE€ 3aKpbIThIC
WHOQUIBTPAIIMOHHBIE COOPYKCHHUS TOPA3CIIIOTCS Ha TOPU30HTATBHEIC U BEPTHKAIBHBIC.

l'opusoHTaNbHBIE 3aKpHITEIE HH()WIBTPAIIMOHHBIE COOPYXKEHHS - TpyOdarble ApPEHBI, rajieped U
IITOJIEHY - HE HAILIHN IIUPOKOTO MPUMEHEHHS B MIPAKTHUKE IOMOTHEHHUS 3aI1acoB MOJ3EMHBIX BOJI, YTO
00BsSICHAETCSI OTCYTCTBHEM 3(P(PEKTHBHBIX METOJOB BOCCTAHOBIICHHSI HMX IPOMU3BOIUTEIBHOCTH U
HECOBEPIICHCTBOM CaMHUX KOHCTPYKITHI.

HauGonbiiee pacrnpocTpaHeHHE TOAYYHIH BEPTHUKAIBHBIC 3aKpBIThie HWHQOUIBTPAIUOHHBIC
COOPY)KEHUS-TJIABHBIM 00pa3oM OypOBBIE CKBXHUHBI U CPABHUTEIBHO PEAKO NIyp(BI M IIaXTHBIC
KOJIOJILIBL.

11.18. BypoBble CKBa)XMHBI 110 HA3HAYEHUIO M YCJIOBUAM SKCIUTyaTalldd MOXKHO MOJpPa3IeiIUTh HA
CJIeIyIOIINE TUIIBL:

MOTJIONIAIOIINE CKBAXKHHEI (pHUC. 55);

JIPEHAKHO-ITOTIIOMIAOIINE CKBAXKHUHEI (CM. pHC. 55).
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Puc. 55. KoHCTpyKIMY MOTJIOMIAIONIAX H APEHAKHO-TIOTJIONIAKIINX CKBAKIH
a - TIOTJIONIAONIAs CKBAXKUHA; O - NPEHAKHO-TIOTJIONIAONIAs CKBaXHHA; [ - QUIBTPOBBIN Kapkac; 2
- obcanka; 3 - OTCTOHHUK; 4 - MpoOKa; 5 - KCIUTyaTallMOHHas KOJOHHA; 6 - KOHAYKTOD; 7 - 3aTpyOHast
IIEMEHTHUPOBKA; § - CABHUK; 9 - HaOIroAaTenbHas CKBaxuHa; /() - 3aTpyOHBIN TEE30METP

[Tornomaromue CKBaKMHBI MOJAIOT BOAY HEMOCPEICTBEHHO B JIKCIUTyaTHpyembld IuiacT. OHu
IKCILUTyaTUPYIOTCSI Kak B pexuMe (HajauBa) NpU CaMOTEYHON mojaue BOJBL, TaK U B PEXUME
NPUHYANTEIBHON 3aKauKH 0] JIaBIICHUEM.

[Mornmomniaromye CKBaKHHBI, KaK IPaBHIIO, COOPYXAIOTCS OOJBLIIMM JMaMETPOM C YCTAHOBKOW
GUIBTPOB W3 AHTUKOPPO3MOHHBIX MAaTEpPUAIOB M YCTPOMCTBOM TIpaBUiHOW o00chmiku. Cxema
KOMITOHOBKH BXOJIHOTO y3J1a TTOTJIONIAONIEH CKBaKMHBI TIOKa3aHa Ha puc. 56.

7000,
75001

Puc. 56. Cxema BX0AHOI0 y3J1a MOIJIOLIAIONIEl CKBaXKUHBI (T1aH U pa3pe3 I-1)
] - moryomaomas cKkBaxuHa; 2 - HaOJoaTeIbHasl CKBaKMHA; 3 - Ibe30MeTp; 4 - BogOMep; J -
3aJIBUXKKa; 6 - MAHOMETP; 7 - BaHTY3



ﬂpeﬂamﬂo-nornomamume CKBaXMHBI MIPECAHA3HAYCHBI 1JIA APECHUPOBAHHS BEPXHETO BOAOHOCHOI'O
TOPHU30HTa C TOJa4yel BOABI B HIDKHHU IUIACT. DTH CKBaXHHBI 000pydyroTcs (uibTpamMu Ha 00a
ropuszonTa. [yl yJaydlleHWsl YCIIOBHH JAPEHUPOBAaHMS WIM IIEPETOKa TpaBUifHAS OOCHINKA MOXKET
yCTpamBaThCsl HE TOJNBKO B MHTEpBAJC YCTAHOBKHM (DMILTPOB, HO M B IpEAEiax CaboNnpoHHIIaeMon
MIPOCTIOUKH.

IToMuMO yKa3aHHBIX BBIIIC THUIOB CKBaKHH B PAJE CIIy4acB HCIOJIB3YIOTCSl YCTAHOBKU JBOMHOTO
Ha3HayeHus,, paloTaole IONEPEeMEHHO B pEKMME 3aKadka-OTKadka. TakWe yCTaHOBKH
WCTIONB3YIOTCSI, HAPUMEp, AJIs1 000TaleH s TOMEP3I0THOTO BOJIOHOCHOTO TOPHU30HTA.

Cxema BXOJHOTO y37a YCTaHOBKH ITOKa3aHa Ha puc. 57.

Puc. 57. Cxema BX0AHOT0 y3/1a CKBa:)KMHbI ABOWHOr0 Ha3HAYeHUs (IJ1aH U paspes I-])
1 - ckBaXWHA TBOMHOTO Ha3HAYCHHS; 2 - HAOIOAATEIEHBIC CKBKUHBL; 3 - 3aTPyOHBIN MTEE30METD;
4 - BogoMep; 5 - 3aIBHXKKH; 6 - MAHOMETD; 7 - BaHTY3; 8 - HoJABOAsILAs JIUHUS; 9 - HartopHas JuHusL; 10
- cOOpHas JTHHUSL

11.19. [Ins xoHTpons 3a paboTOH CKBaXWH HEOOXOAWMO IPEIyCMOTPETh COOTBETCTBYIOIIECE
000pyIOBaHUE JIA:

a) M3MEpeHMsi pacxoja M KOJMYECTBA BOJBI, MOCTYNHMBUICH B IUIACT 32 BpeMs JKCIUIyaTaluu
CKBaXKHH;

0) perynupoBaHus MOJa4yyl BOJBI B CKBRKUHY W IOJHOTO OTKJIIOYECHHUS! CKBAXHHBI OT ITUTAIOLIETO
BOJIOBO/JIA;

B) U3MEpEHUS IUHAMHYCCKHX YPOBHEH BOJBl B CKBRXHHE Ha KOHTYpPE OOCHIIKH W BOJU3H
CKBaYKHHEI.

OneHka NPON3BOANTETLHOCTH 3AKPBITHIX HHPHIBLTPANOHHBIX COOPY:KEHMUI
11.20. Ha HayasbHOM 3Tame HJKCIUTyaTalUMd [OIJIOIIAIOIMX CKBAXHUH, KaK IPaBUIIO,
OCYILIECTBIIIETCSI C TIOCTOSIHHBIM pacxoaoM (O = const). 3a cyeT KoapMaTaxa Bo3pacTaeT Hamop H Ha
YCTbE CKBAXHHBI, © K HEKOTOPOMY MOMEHTY BPEMEHHU f; OH CTAHOBHUTCS PaBHBIM JOMYCTHMOMY
3Ha4YeHUI0 H,,;. B 4acTHOM ciyuae, eciu CKBaXXMHa pabOTaeT B PEKUME CaMOIOINIOMICHHUS (T. €.
OCYIIECTBIISICTCS] CBOOOTHBII HAaJIMB B HEE BObI), BelIMYKMHA H o, IPUHUMAETCSI PABHOI OTMETKE YCThSI.
C MOMeHTa BPEMEHHU [, CKBaXXMHA MOXKET IKCIUTyaTHpOBaThes Kak npu H = H ,,, = const, Tak u ipu Q0
= const. B nocnegHeM ciaydae ycTbe CKBaXXHHBI T€pPMETH3UpPYETCS, W IoJada BOJBI NMPOU3BOAMTCS
HacocoM. Ha npakTuke nenecooOpa3zHee OCYIIECTBISATD IKCILTyaTalllIo CKBaKHH B peskuMe O = const.
11.21. [lns morjomaromux CKBaXWH, padoTalommx B pexume () = const, MOBBILICHHE Haropa
COCTaBUT
Ah = Ahy + Ahy, , (104)

rae Ahy - TIOBBIICHWE HANOpa B IUIACTE HaJ NEPBOHAYAIBHBIM YPOBHEM, OOYCIOBICHHOE Tak
Ha3bIBAEMBIM BHELIHMM CONpPOTHUBICHHEM; Ah,, - TOTepH HAIoOpa, CBSI3aHHbIE C BHYTPEHHUM

COIIPOTHBIICHHEM B CKBR)KMHE U ITPUCKBAKUHHOW 30HE.
[lepBas w3 yka3aHHBIX cocTaBrOMUX QGopmynsl (104) (Ahy) ompenensercs 1O OOBIYHBIM

(hopmyItam MOA3EMHON THIPABINKN M MOXKET OBITh IIPEACTABIICHA B BUAE

0
Ahy = R 105
0 21tk > ( )



rae k u m - K03hHUIMeHT HHIBTPAIIME U MOIIIHOCTb IUTacTa (B O€3HANOPHBIX Iutactax m~0,8%,, rue
h. - TepBOHayaibHas TIIyOWHA BOJBI IO BOJOYNOpa); R - (yHKUUsS BHEIIHErO THAPABIMYECKOTO
COIIPOTHUBIICHHS, OTIpeAeIsieMas B 3aBUCUMOCTH OT Pa3MEPOB M TeOMETPpUIEcKOr (POPMBI BOJOHOCHOTO
IJ1acTa, YCJIOBHH Ha €ro TpaHHIax, a TAKXKE pa3MEPOB CKBaKHHBIL.

TeopeTrndecku nporecc 3aKayKy BOJIBI B CKBAXHHY M OTKAYKH U3 HEE ONMCHIBACTCS OAHUMH U TEMH
)K€ MCXOIHBIMH YPaBHEHWSMH (M3MEHSETCS JIMIIb 3HAK Tepel BEeNUYHMHOW nebuTta Q: ImpH OTKavKax
0<0, a mpum 3akaukax W HamuBax (>0). B cCBI3M ¢ OSTHM TNPUMEHUTETBFHO K Hambojee
PacIpOCTpAaHEHHBIM cXeMaM (WIbTpalMi B CHCTEMax HCKYCCTBEHHOIO IIONIOJHEHHUS 3aIacoB
TIOZI3EMHBIX BOJ| BeJIMYMHA A/ MOXET pacCUHMTHIBATHCS 110 (hOpMyJiaM, IPUBEJICHHBIM B TII. 5.

11.22. Bropas cocraisitorast Gopmyist (104) ( Al ) Onpeaensercs CIeAyOIMIM 00pa3oM:

Mg =5 28 e =8, +&, (106)

rae & - BemuurHa BHYTPEHHETO COMPOTHBIICHHA, a WHACKCaMH “H.c” U “K” 0003HaYCHBI BEINIHHEL,
00YCIJIOBJICHHBIE HETIOJIHOTON BCKPBITHSA IIACTa U KOJIbMAaTaXEM.

ITo cymecTBy, B mporecce SKCILIyaTal[y HOTJIOIAOIINX CKBaKHMH HEOOXOANMO NMPOTHO3HPOBATh
M3MEeHeHHe Benn4unHbl Ex. ConpoTHBiIeHHE XK€ &, ., KaK MPaBUIO, BO BPEMEHH HE M3MEHSETCS; OHO
olpesieNsieTcs Ha Ha4aJlbHOM IIEPHO/IE IKCIUTyaTallMi CKBAXHUH 110 (OpMyiiaM, IPUBEICHHBIM B IJI. 5.

11.23. 3aKOHOMEPHOCTH POCTA JOIMOJHUTEIBHOTO COMPOTUBIEHUS B 3HAYUTEIHHOW CTEIEeHU
00yCIIOBITMBAIOTCSI  KOHCTPYKTHBHBIMH ~ OCOOEHHOCTSIMH ~ BOJONPUEMHOW  4YacTW  CKBaKHH,
JIUTOJIOTUYECKUM CTPOSHHEM BOJIOHOCHOT'O IIACTA M KAYECTBOM 3aKa4MBaeMO BOJIBI.

MoskHO mTpennosaraTb, Kak 3TO OBUIO CIIeNTaHO IPH PACCMOTPEHHH (DMIIBTPAlMK U3 OTKPBITHIX
GaccelHOB, YTO B BOJJOHOCHBIX ILTACTAaX, NMPEICTABICHHBIX MEJIKHMHU U CPEAHE3ePHUCTHIME OoJiee nin
MEHee OJHOPOJIHBIMH IIeCKaMHM, JONOJHUTEILHOE COMPOTHUBIIEHHE CKBAXHH &K OOYCIIOBIEHO B
OCHOBHOM 00pa30BaHMEM IUICHKH Ha BHYTPEHHEH IMOBEPXHOCTH (GHIIbTpa.

B BOIOHOCHBIX IUIACTaX, NPEICTABICHHBIX KPYIMHO3EPHUCTHIMM NECKaMH WIA TPaBHHHBIMU
OTJIO)KEHHUSMH, TPOUCXOAMNT MPOHWKHOBEHHE YacTHIl B3BECH B IOPHI T'PYHTA, COIPOBOXKIAIOIIEECS
KOJIbMaTakeM Npu3a00iHONH 30HBI CKBWKMH. B 3TOM ciywyae BenuunHa C&x omnpenensercs
COIIPOTHBIICHHEM 3aKOJIbMaTHPOBAHHOTO CJIOS OPOA M (hHIIbTpa

11.24. JlunamMuKa pocTa TUICHKH Ha CTCHKE CKBaYKHHBI OTIPEICIISCTCS CIIEAYIOINM BEIPOKCHUEM:

2mmrdr = OMat s (107)

Yek
rie M - MyTHOCTh 3aKa4MBaEMOM BOJIBI; Yo - OOBEMHBIN BEC YACTHUI] B3BECH; /1 - MOILITHOCTb IIJIACTA;
7 - pagyanbHasi KOOPAUHATA; f - BpEMs.
Wurerpupys (107) ot (0, r,) 10 (¢, —9d ), T1e 1, - paauyc GpuibTpa CKBRXUHBI; O- TOJNIIMHA CIIOS

00pa3zyromerocst 0caaka-IIeHKH, OIYYuM:
o= ro(l—«ll—al );

a = Qitz . (108)
Yy cic 7o
OunbTpaMoHHbIH ) (EKT IeHKH, 00pa3yoleiics Ha BHYTPEHHEH TOBEPXHOCTH (pUIBTPa, MOKHO
y4ecTh, paccMaTpUBas IUIACT, COCTOSAINIMKA B IUIAHE W3 JBYX KOHIICHTPHUYECKUX 30H C Pa3THIHON
MPOHHUIIAEMOCTBIO: TIepBasi 30Ha BOJJOHOCHOTO TTACTa ¢ K03 duimerTomM GUIbTpanuu k; BTopas 30Ha
TONIIMHON & ¢ Ko3dduimenrom ¢GuibTpaiuu k,. B 3TOM ciiyyae IOMOJHHUTENBHOE COMPOTHBIICHHE,

BEI3BAHHOC 00pa30BaHUEM IUICHKH, ONIPEIEIIICTCS IO CIeAyoIIeH Gopmyie:

k 7 k
Ch :EIHVOSS:—O,SEIn(I—aI). (109)

YuuteBas, 9To a<<l, I MPaKTHYECKUX PACUYETOB MOKHO OTPAaHHUIHUTEHCA paznoxkeHueM In(l-a;) =
-a;, ¥ TIOCJICAHIO (JOPMYITy 3alUCaTh B BHIC

kOMt
G —,
27'[141}’0

(110)

rne A, = k,Y -

11.25. Ilpu KojbMaTamuy TPYHTOB B NPUCKBOKMHHOW 30HE HAOJIOAAETCS IOCTENIEHHOE
HaKOIUIEHHUE OCaJlKa U YMEHBIIEHHE BO BpeMeHH Ko durenTa GpuiabTparum.

Uzmenenne koddduumeHTta (UIBTpAIUU TOPOA CBA3aHO C KOJNHYECTBOM OTJIOKUBIIETOCS
KOJIbMaTaHTa ypaBHEHHEM BHJA



n =k(1_£jz, (111

ny
rae k' - xod(duupenT QUIBPTPAIMK TTOPOJ], H3MEHSIOMIMIICA B MPOLECCe KOMbMATaXa, U k - €ro
HavalbHOC 3HAUCHHUE;, b - yJICIbHBIH O00BEM OTJIOXKCHHHU; 71, - MOPUCTOCTh MOPOJI; z - MOKa3aTeib
crenenu (z = 2,8 + 3,3).
I'paduk 3aBucumoctu k'/k = f{(b/n,) npencrapien Ha puc. 58. B nuanasone usmenenus b/n,<<0,7

ypaBueHwue (111) mpuBoguTcs K BHILY
k' = k.(1-2b/n,). (112)

Y/ 4
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Puc. 58. [padukn usmenennus k/k B gpyuxuun B/n,

g

IIJ'IH Iorjomarimux CKBa>XWH, pa60TaIOHII/IX C NOCTOSIHHBIM pacxXxo0oM 3aKadyKu, JUHAMUKa pocTa
IMOTCPb HAIopa B 30HC KOJIbMaTaXXa JacTCs BbIPpaKCHUEM

0] 0 g

- m\/{—o rk(r,t)’

Ahy, (113)
rue k(r,t), - npuaumMaercs cornacHo (111) mim (112), a Benmuuna b(7, ¢), BXoasmas B 3T GOPMYJIbL,
OTIPEJICTISIETCSI U3 PEIeHUS 3a/1a91 THHAMHUKH OCAKICHUS B3BECH.
Korma 3anepkaHne B3BeCH IOAYMHSETCS JIMHEHHOMY YpaBHEHHMIO KHHETHKHM 1-ro TOpsiKa,
pacripezeneHue KojJbMaTanTa B IPU(UIBTPOBOI 30HE ONHCHIBAETCS YpaBHEHUEM

2
b(r,t) = Ayte ", (114)
NoaM 2 mmN o,
rae Ay = ——e* oy =
Yk Q
3meck o - KOA(MQUIMEHT, XapaKTCPU3YIOMUH CKOPOCTh OTJOXKCHHsS KOlbMaTaHTa, N -

TPA3EEMKOCTh TIOPOA (B IPUPOAHBIX YCIOBHSX BeIMduHA 00BIYHO He mpeBbimaet (0,4-0,5) n, u aumb
TIPH CHEHATBHBIX BUIaX 00pabOTKH BOMBI peareHTaMi MokeT yBenmnanBathcs 1o (0,8-0,85) n,,.

Jng  TmpakTHYeCKMX pacyeToB MOXKHO OTpPaHMYHUTHCA cioydaeMm, korma N,<<0,4n,. Torna,
uaTerpupys (113) c yaerom (112) u (114), Oynem uMeTs cienyromniee NpHOIMKEHHOE BEIpaKEHHUE:

hk:(ﬁjgk; Ce =(1+ Aot/ ng )In[r()/ 1y ] (115)

PasMephbl 30HBI KObMaTaXa ONMPEIEIIIOTCS U3 YCIOBUS, YTO HA TPAHHLIE [IPH F = r(?) 3HaueHue k'/k
He TIPEBBIMACT HEKOTOPOH Harepes 3aiaHHOi Bemmumubl Torma, mpuaumas k'/k = 0,95, u3 (112)
HaxoquM b/r(1), t] = 0,025 n,, a n3 (114) cnenyer, uro

(L1 Ayt
=i (g ol ) (1o

3aKOHOMepHOCTI/I U3MCHCHHSA JOMOJJHUTCIBHOI'O COIPOTUBJICHUSA BO BPEMCHU, COOTBETCTBYIOIIUC
PACCMOTPCHHBIM BBILIC ClIy4dasiX, IPUBEACHBI Ha pUC. 59.
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Puc. 59. I'paduku pocTa cCONpOTHUBJIEHUS CKBAKUH
a - B pe3ynbTaTe 00pa3oBaHMs IUICHKH; 6 - 00yCIOBICHHBIA KOJIbMaTaIMeH - HAKOIJICHHEM B3BECH
B IIOpax IMOPOJI MPUCKBAXHHHOW 30HHI (B PABHOBECHBIX YCIOBHUSIX)

st mporHo3a Benn4uHbL C, HEOOXOIMMO pacrosaraTh JaHHBIMU: a) IIPU IJICHOYHOM KOJIbMaTaxKe
BETMYUHAMH Kk, M, Y, B B 6) TIpHu KOTBMaTaXXke Mopoa BenuauHamu N, %, M, Y. DT JaHHBIE MOTYT
OBITh MOJTyYEeHBI Ha OCHOBE HAOIIOZEHUH 3a paboTOH MOTTIOMAONINX CKBAXKUH Ha HAYAIBHOM dTale UX
9KCILTyaTallH.

[To 3TUM JaHHBIM YTOYHSIOTCS M KOPPEKTHPYIOTCS HAMEUYECHHbIE B IPOEKTaX PEKHUMBI
9KCIUTyaTalMK TOTJIOMIAIOIINX CKBaXXHH M CPOKH UX PEreHepaLiH.

IIpoexTHpoBaHue U pacyeT BoA03a00POB B CHCTEMAX HCKYCCTBEHHOI'O MOMOJIHEHUS
MOA3EMHBIX BOJ

11.26. IIpu mpoexTHpoBaHWM BOA03a00pOB TOA3eMHBIX Box B cucremMax MWIIIIB pemarorcs
CJIEAYIOIIIE OCHOBHBIE 331aH:

a) BBIOOp palMOHAJBHBIX THIIOB, KOHCTPYKIMH, CXEM pa3MemIeHHS BOJ03a00pOB C yUETOM
THAPOTEOJIOTHYECKHX YCIOBHH, a Takke HaMe4aeMbIX HH(QMIBTPAIIMOHHBIX COOPYXKEHHH U PeXKUMa X
paboTHI;

0) OlLEHKa TPOU3BOIUTENBLHOCTH BOJ03a0OpPOB B  YCIOBHSX WX B3aUMOJEHCTBUS C
MH(UIBTPAIIMOHHBIMHU COOPYKECHUSIMU;

B) OIICHKA PACXOJIOB ChIPOU BOJIbI, KOTOPYIO HEOOXOAMMO TOJATh Ha TOMOJHEHUE MOI3EMHBIX BOJ
JUISL TOCTIDKEHUS 38 JaHHOU TIPOU3BOAMTENLHOCTH BO03200POB;

T) onpenesieHne Ko PHUIMEHTA MTOJIE3HOTO AeHCTBHS HHPHUIBTPALMOHHBIX COOPYKEHUH U 00men
THIpOIUHAMIYecKOo addexkTuBHOCTH TpoekTupyemoii cuctemsl UIIIB;

JI) OIIEHKa BO3MOXXHOTO BIIMSHUSI IPOSKTHPYEMBIX BOZ03a00POB Ha CyIIECTBYIOIINE BOA03a00pHI, a
TaK)Ke Ha TIOBEPXHOCTHBIE BOJAHBIE ICTOYHNKH.

11.27. OObeM MEpONPHUATHH TO WCKYCCTBEHHOMY IIOTIOJTHEHHIO 3aIlacoB IIOJ3EMHBIX BOJ
HaMe4aeTcss UCXOAS M3 HEOOXOAMMOTO JIOMOJIHUTEIBHOIO KOJMHYECTBA BOABI (Js;, KOTOPOE JIOIKHO
obecrieunBatbes punbTpanueit Qg U3 UCKYCCTBEHHBIX COOpYXKeHUii (0acceitHOB, KaHAJIOB H T.1).

IIpu sTOoM O =105 . 117)

[TapameTp M npencrapisieT codoit KI1/] nHGUIBTPaMOHHBIX COOPYKCHUH.

Tun WHQUIBTPALMOHHBIX COOPYXEHHH, HEOOXOAMMBIX Uil obecrnedeHus TpeOyemoro nedurTa
B0J103200pa, Ha3HA4YaeTCs MCXOMAs M3 THAPOIreOJOrMYecKod OOCTaHOBKM y4acTKa, MIyOMH 3aJieraHus
BOJIOHOCHOTO TIIacTa, MOJIOXKEHHUsI YPOBHEH MOA3EMHBIX BOJ, MOIIHOCTH W CTPOEHHS 30HBI a3palliH,
Ka4ecTBa U, 0COOCHHO, MyTHOCTH BOJIbl B NCTOYHHKE MOIOIHEHHSI.

11.28. Haubomnee 9acTo NMpUMEHSEMBIMH THIIAMH BOJ03a00PHBIX I COOCTBEHHO KAaIlTa’KHBIX
coopyxxeut B cuctemax UIIIIB  sgBusioTcst  pasnuyHbIM  00pa3oM  PacIiONIOKEHHBIE
B3aUMOJICHCTBYIOIINE CKBAKHIHBI.

B oTnmenpHBIX ciydasx, Kak MpaBWIO, TPH Majoil MOIIHOCTH HaMeuaeMOro K HCIIOJIb30BaHHIO
BOJIOHOCHOTO TOpPW30HTa YCTPaMBAIOTCS INAXTHBIE KOJIOJIBI, JIydyeBble BOA03a00pBHl  WIH
TOPU30HTaJIbHBIE BOJ03a00psl KOHCTpyKIMK CKBakMH M JIpyrux Ha3BaHHBIX THIIOB BOJ03a00pOB B
cucremax MWIIIIB He oTnaM4aroTCs OT TakOBHIX B OOBIMHBIX BOJ03a0Opax IOJ3EMHBIX BOJ,
9KCIUTYyaTHPYEMbIX 0€3 HCKYCCTBEHHOTO ITOTIOJTHEHHS 3a1acoB.

11.29. PacnonoxxeHue BOm03a00OpPOB B IUIAaHE NMPUHUMAETCS MCXOMAS W3 YCJIOBHsS OOECIeYeHHs
Hamnboee dPPEKTHBHOTO UX B3aUMOICHCTBHUS ¢ HHOWIBTPALMOHHBIMA OacceHaMu M KaHaIaMu (FUTH
JPYTUMH HCKYyCCTBEHHBIMH COOPYXCHUSAMU JUII WH(GWIBTPAIIMOHHOTO THTaHHS BOJOHOCHOTO
TOPHM30HTA), a B OEpPErOBBIX BOJ03a00pax - M C TIOBEPXHOCTHBIMH BOJOTOKaMH U BogoeMamu. OOBIYHO
B0J103200pbI pa3MEIIA0TCs M0 JIMHUSAM, MapauIeNbHbIM HHQMIBTPALMOHHBIM COOPYKEHUSIM U pyciIaM



MOBEPXHOCTHBIX BOJOTOKOB U BOJ0eMOB. Bo/103a00pHBIC COOPYIKEHHSI MOTYT PACIIOIAraThCsl KaK HHUXKE
UHQIIBTPAIIHOHHBIX 0aCCEHHOB MO MOTOKY MOA3EMHBIX BOJI, TAK U BBHIIIC OACCCHHOB.

B mepBoM ciiydae Bomo3a0opoM HamOollee ITONHO WCIIONB3YIOTCS WHQIIBTPAIOHHBIC BOJBI U
JIUIIG YaCTUIHO-ECTECTBEHHBIN pacXo/ IMOI3EMHOTO TIOTOKa Bo BTOpOM ciydae ecTeCTBEHHBIH PacXoj
ITOTOKA IIePEXBATHIBACTCS BOI03a00pOM MOUYTH MOTHOCTHIO, 8 HH()MIBTPAIIMOHHBIC BOJIBI - YACTHIHO

Paccrosinust Mexay BOM03a0OpPHBIMH CKBRXKMHAMH H  MHQWIBTPAIMOHHBIMH  OacceiiHamu
YCTaHABJIMBAIOTCSA MO BO3MOXKHOCTH MHHHUMAJIbHBIMH, HO TaK, YTOOBI JUIMTEIBHOCTH (pUIbTpaIuu
CBIPO# BOABI M3 OacceiiHa 1O BO/03a0OPHBIX CKBRXKHMH ObUIA JAOCTATOYHOW ISl OYMCTKH BOJABI OT
OakrepuanbHoro u Jlpyrux BUIOB 3arps3HEHHsi M oOecliedeHuss TpedyemMoro KadecTBa BOJBI B
BOJ103200pax € Y4ETOM BO3MOXKHOT'O CMeEIIeHHs MH(QUIBTPALMOHHON BOJBI C NMPHUPOAHBIMH BOJAMHU
IKCIUTyaTaliMOHHOTO IuiacTa. OOBIMHO HA MPAKTHKE YKa3aHHBIE PACCTOSHUSI NPHUHUMAIOTCS PaBHBIMU
50-200 m.

Yacto B kKauecTBe MHPMIBTPALMOHHBIX COOPY)XEHHH B JIOJHMHAX PEK MOTYT OBITh HCIIOJIb30BAaHBI
BBICOXIIIHE 03€pa, CTAPOPEYbs, IIPOTOKH U T. 1.

MecTononokeHue BOA03a00PHBIX CKBAXHH B ATOM CIy4ae JOJDKHO YCTAHABIMBATHCS C yUETOM
KOH(UTypalid YyKa3aHHBIX E€CTECTBCHHBIX IOHIKCHUH, a BOI03a00pBI MOM3EMHBIX BOI MOTYT
BKJIFOYaTh B ce0s, KAK U B CHCTEMaxX C HMCKYCCTBEHHBIMH WH(HUIBTPAHMOHHBIMU COOPYIKCHHUSIMH,
TPYMIbl B3aUMOJICHCTBYIOIIUX CKBAKUH, JIMHEHHBIA PSIi MM CHUCTEMY PSIOB 3KCILUTyaTalMOHHBIX
CKBa)KHH.

11.30. /Iebut B0oa03a00pPHOTO COOPYKEHHS B YCIOBUAX IOTIOJHEHHS MOJ3EMHBIX BOJ WM PACXOL
BOJIbI M3 HHQMIBTPAMOHHBIX COOPYKESHUI MOXKET OBITh HAMJIEH 10 CICIYIOIINM COOTHOILICHUSIM:

5 =(n/&)0s; 05 =(&/M)0s, (118)

rae 1M - THOPOJMHAMHYECKHH Kod((UIMEHT T0JIe3HOro JEeWCTBHS HMHOMIBTPALMOHHBIX
COOpYXEHU; & - TuAPOAMHAMUYECKUH K03 dHLMeHT 3 (HEKTUBHOCTH HOIOIHEHHUS IT0I3EMHBIX BOJI.

Meroauka pacdeTa IOHIDKEHHS YpPOBHA S TIOA BIMSHHEM BO/03a0OpHBIX (KaNTaKHBIX)
COOpYXEHHH, paboTaromux 6e3 HCKYCCTBEHHOTO MOIIOJIHEHHS MOA3EMHBIX BOJI, M3JI0KeHa B IJ1. 6. B 1.
11.31 npuBomATcs yka3zaHHsI IO OIpPEAETICHHIO BEIHYMHBI Ali; - TIOBBIIICHHE YPOBHS B pe3ysbTare

MH(UIBTpaIMU CHIPOH BOABI U3 OacCceiHOB, KAaHAJIOB H T. II.

11.31. Kak yxe ormeuanoch, mnpu paboTe HWHOWIBTPALMOHHBIX COOPYKEHUH BBIICISIOTCS
HECKOJIKO CTaJuil pexuma CBOOOJHOM WHOHUIBTPALUH, B COBOKYITHOCTH COCTABIISIOIIMX OJHMH
pabounii GMIBTPOLUKII. YKa3aHHbIE CTAJNN CUCTEMAaTHYECKH MOBTOPSIOTCS B TEUYEHNE BCETO MEpHOAa
SKCIUTyaTallil Bojo3abopa W, TakuM o0Opa3oM, pabora OacceiiHa HOCHUT INEPUOAMYECKHI XapakTep.
Bcenencreue 3TOro BeNMYMHY IMOJIBbEMa YPOBHS IOA3EMHBIX BOA NpH padoTe WHPHUIBTPAIIMOHHOTO
COOPYXEHUSI MOXKHO ITPEICTaBUTh B BUAE!

U Oe3HAIIOPHOTO TUIACTA

Ahg =~h2+A—h,; (119)
A=| Ah+Ah || 2h, + Ah+ AR |;

JUISL HAITOPHOTO ITacTa

Ahg =Ah—Ah. (120)

[MepBoiit uten B ¢opmynax (119) um (120) - Ak - xapakTepusyeT OCHOBHYIO 4acTh OOIIETro
MOBBIIICHUS. YPOBHS W OIpPEAENISeT CpeiHee IOJOKEHHE YPOBHS IOI3EMHBIX BOX B pe3ysibTaTe
nonosHeHuss. OTHOCHTENBHO 3TOTO CPENHEro IIOJIOKEHHS B Ipelenax KaKIoro IHKIA
MIPOJIOIKUTENBEHOCTBIO T TIPOMCXOAAT KoneOaHus ypoBHs A/, KOTOpPBIE NPH AOCTATOYHO OOJIBIIOM
Kon4yecTBe (QGUIBTPOLMKIIOB MPUOOPETAIOT KBa3HyCTAHOBHUBIIMICS XapakTep, T. €. MOBTOPSIOTCS Ha
K)KIOM IIHKIIE.

CpeznHee TOBBIIIEHHE YPOBHS MOA3EMHBIX BOZ 3a c4eT paboThl MHGHIBTPAIUOHHBIX COOPYKESHHH
HaXOJUTCSI 10 (OpMyJIam:

Juisi O€3HAOPHOTO ILIacTa

Ah = h§+[%}Rﬁ —h,; (121)
Tk
JJId HAallOpHOTI'O Iu1acTa
Ah = (Q; /2mkm ) R; , (122)

rze R; - THAPABINYIECKOE COPOTUBIICHUE, ONIPEICISIONIEE CPEeTHEE TTOBBIIICHUE YPOBHSI.



Hexortopble BbIpaxkeHust aisi ompeneneHuss (GyHkumu R; a Takke Rgj, Xapakrepusyroouien
MaKCHMaJIbHOE ITOBBIIIEHNE YPOBHSI TPYHTOBBIX BOJ| IOJI IIEHTPOM COOPY)KEHHMsI, IIPHUBOASATCS B TaOI.
35. Bcee pacueTHbIe 3aBUCHMOCTH CIIPABEJIMBEI Il OTHOCUTEIBHO OONBIINX MPOMEKYTKOB BPEMEHH.

B Tabn. 35 paccmarpuBatoTcs MHQUIBTPAIIMOHHBIE COOPY)KEHHS B BHjE OAacCeifHOB M KaHAJIOB, a
TaK)Ke Kpyrosble MH(MUIBTPAIIMOHHBIC IUIOMIAAKH. PemeHus /uisi KpyroBbIX IUIOMIAAOK MOTYT OBITh
WCTIONB30BaHbl TAKXKE JUIA pacdyeTa WHQHUIBTPALMOHHBIX OacceiiHOB, B IUIaHE WMEIOIIUX BHI
MIPSIMOYTOJIBHUKA.

PacuerHpIe 3aBHCHMOCTH TIPUBEICHBI IS YCIIOBHHA CTAIMOHAPHON (MIIBTPAIINH, XapaKTePHOH I
OeperoBeix MHQUIBTPALMOHHBIX COOPYKCHHUH, PACHONOXKEHHBIX Y peku [dopmyinsl (123)-(138)], u
HeyCTaHOBUBLIEHCS QUIbTpalMH, KOTAa HHOUILTPALIMOHHbIE COOPYKEHHUSI PacONIOKEHb! B yIaTCHUN
OT PEKH.



Tabmuma 35

Tun coopyxeHus

3aBHCHMOCTH JUIsI pacyeTa Bo103a00pOB B JOJIMHAX PEK

Cxema pacIoIoKeHHS Beperoseie coopyxeHus Ne BonopasnenbHbie Ne JonoaHuTenpHbIE JaHHbIE
(hopmyiisl COOPYKEHHS dopMybl
Bacceitabl KpyTOBOI (123) (125)
Y4 1 R, =In” R, =Inlx r=yx 4y
1 r r
il 3 = 15ar
w0 J P&E o _L
‘6. [ Il " x
Lsg
(124) (126)
R, =1In 3,30 R, =In 1.65r,, pP= \/(2L5 + x)2 + y2
7 R; [
ac ac lﬁbé
Rﬁac = 2 -
T
[Tosocoo6pasueIit — (127) (129) -
R6=7Z'L6 al R—z- a_t_|X|
T l; 0 [ T 2
S| A - l
N
w
ol b bs X
N
A 25,
b (128) / t b (130)
(L, —?5) R, = mar s
R. =rx Iy l;




Kanaisr

OrpaHmdeHHOI (131) (133)
JUTMHBI %!J R6=lnp"p+ R, =In—*+ Top = Xy 4,
r r
Vo v np np —\/(2L N2 2 /
LSTT o —_— - rn 6 x) + y + 6
] = L +f(x,p) - + £(x,y) ’ X
w| Lg X — o
~1h -/ A
.¥) I
12_ 285 5
el | O o 2 (134) ~ 20, -x
R60 =In 60 / /
1 6 6
2L, / T - Iyl
+ T . arctg—é + I, nb, I
+ﬂln m 3HaueHHA f(x,y)nf(x,y)
l, 7br, cm Tabi. 22
Bonbmroi L. — (135) (137) M - MOITHOCTB TUTacTa
IPOTSHKEHHOCTH 9 72 x>0 R, = | o|ar |x|
.ﬁ ] R= I I\ Nz 2
Y| 54 x =
o 6
T—x<0
"?Ja; bLg X [,
1
1 285
17 (136) (138)
R, =n=t+ " R = | M
l; 1; 7b, ” l, I, b,




[lpy HanMuuu HECKONBKUX 0acceiHOB OIHOTO WIJIM pPa3jMyYHBIX THUIOB O0Mas BeJMYMHA
THIPABJINYECKOTO CONPOTHUBIICHUS P; HAXOAUTCS CyMMHPOBAaHHEM COIPOTHBIICHUI Ka)1oro OacceiiHa
B OTAENbHOCTH. B 3TOM ciydae

n
iz
rae Pgs - THIpaBIMYeCKUE COMPOTUBICHHS, OOYCIOBJICHHbIE (UIbTpALMEil U3 KAKAOTO i-ro
n
bacceitna: o; = Q 45 /Qs; Os = Y. Os - CYMMAapHBI pacxoj U3 Bcex 0acceiHoB, i = 1, 2, ... n - 4ucio
i=1

OacceitHOB.

[MompaBka, Y4YHUTHIBAIOIIAS HECOBEPIIECHCTBO BOJOTOKOB, BOJM3M KOTOPBIX PACIOJIATAIOTCS
GacceliHbl, KaHaJbl U JPYTHE COOPYKEHHUS, ONMPEACISICTCS aHATIOTUHYHO TOMY, KaK 3TO PEKOMEH/IOBAHO
IUTS BOJ103200pOB (CM. TII. 6).

11.32. I1pu oTHOCHTENHLHO OOJBIIOM YKCIIEe MHOUIBTPALIMOHHBIX COOPYKEHUH U pa3HOBPEMEHHOMN
YHCTKE UX CYMMAapHBIH pacxo/] MOBEPXHOCTHBIX BOJ| Ha IMOIOJHEHUE Cl1ab0 M3MEHSETCS BO BPEMEHH.
Hnst pacuera 3(G(GEKTUBHOCTH TMOMOJHEHHs! MOJ3EMHBIX BOJl B TOM Clly4ae MOXKHO OTPaHHYHMTHCS

OTIpeJIeTICHNEM JINIIb CPEeTHEro YpoBHs, Ak npunnmas Ah = 0.

B ciydae pe3ko BBIpa)XKEHHOW HEPAaBHOMEPHOCTH HCKYCCTBEHHOTO IMHUTAHMS, MOCTYIMAIOIIEro Ha
MOBEPXHOCTh MOJ3EMHBIX BOJ M3 MH(MIBTPAIIMOHHBIX COOPYXEHHUH (TIpH MajoM d4ucie OacceiHOB,
JUINTEIBHOW MX OCTAHOBKE Ha YHCTKY, HEOOJIBIIMX JOIYCTUMBIX IOHIKEHUSIX YPOBHS), B pacueTax

HEOOXOAMMO YUYUTHIBATH BEIMYUHY A/, TPEACTABISIIONIYI0 COOOH NEepHOIUYECKOe OTKIOHEHHE

YPOBHS TIOJ3EMHBIX BOJ OT CpPEeIHEro MoNoKeHUs UnucieHHas BenuarnHa A/ MoOXeT OBITh HaiiieHa 1o

thopmymam:
JiU1s1 0€3HATIOPHOTO TIOTOKA
— A —
Ah: (Q6+ Qﬁ) Ré_hg_he’ (140)
2ntkm
JUTSL HATIOPHOTO MOTOKA
Al = 95 +A05 R; . (141)
2mthkm

[IpubnkeHHas OLEHKA THAPABIMYECKOTO CONMPOTHBICHHS 0 MOXKET OBITH CHENAHA C yIETOM
W3MEHEHHs] BEJTMYMHBI HHOMIBTPALIMOHHOTO TTMTAHUS TOJIBKO Ha MOCIEAHUX MBYX (HIBTPOIMKIAX U3
06mero HUX KOJIMYECTBA. 3TI/I HUKIIbI CXEMATHYCCKU MPCACTABIAIOTCA B BUAC ABYX MPAMOYTOJIbHUKOB
(puc. 60).

w
(h+8)’
rne AQ,; - npeBbllIeHHe WHQUIBTPALMOHHOTO pacxona B nepuox (f;+ ¢,) pabotsl OacceiiHa (0T

0; +A0; = (142)

Havana (GUIBTPOIMKIIA 0 Hadaja YUCTKHM OacceiiHa) Ham cpemaHuM pacxomoMm (Og; W - obmuii 00bem
BOJIbI, (DUIBTpYyOLIHiics n3 OacceiiHa 3a OMUH (HUIBTPOIMKIL.

[IpencraBnsas w3MeHeHWE YpPOBHA A/ Kak pe3yinpTaT JABYKpAaTHOW 3akauku pacxoma AQ; B
TeueHue BpeMeHu (f;+ ¢,) u oTkauku pacxona Qs 3a HEPHOA t3 = T-t;- t, , TIOIYYUM CICIAYIOIIMIA BT

o0rIelt pac4eTHON (OPMYIIBI I OTIPEIEICHUS THAPABINIECKOTO COPOTUBICHUS Rj; .
Rs =0R;(T+1") = Ry(t; + ")+ Rs (1" —1, 1), (143)

rae oo =AQ; /(O +AQ5).

B Boipaxenun (143) R; - THIpaBIMYECKOE COINPOTHBIEHHE WHQUIBTPAMOHHOTO OacceiiHa,
YUUTHIBAIOIEE HEYCTAHOBHMBUIMICS XapakrTep OGWIbTpalMM W ompeneisieMoe Mo Tadim. 35 mis
BOJIOPA3/IENBHBIX COOPYKEHUI.

®opmyna (143) cpaBemnuBa mipu t*>¢,+t,. Ecin *<t;+t), ¢ dhopmyne (143) ciegyer oTOpoCUTH
MOCJICTHUM YJIeH.
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Puc. 60. Cxema k pacuetry Ah
B cnyuae, ecnu pazmepsl MHQHUIBTPAIIMOHHBIX COOPYXKEHHI MAJIbl, JJIsi MPUOIMKCHHON OICHKH

BEJIMYMHBI A/ WHQWIPTPAIMOHHBIE IUIOMIAAKK (KaHAJBI) CJIedyeT 3aMEHSATh WCTOYHHKAMH-
CKB)XMHAMH, PACIIOJIaraéMbIMHU B CEpeIMHE KaHaja I B IIEHTpe OacceiHa.

W3noxxeHHass METOAMKA pacdeTra BOZ03a00pOB B CHCTEMax MCKYyCCTBEHHOTO IIOTIOJNHEHUS C
OTKDPBITBIMA MHQUIBTPAMOHHBIMA COOPYXEHHSAMH IPUMEHHMA Taioke Ui MOIVIOMIAIOINX H

JPEHAXHO-TIOTJIOMIAIONINX CKBaKHMH. [Ipu ompeneneHun BenuuuHbl Ak, KOTOpas o0OycIlOBJIeHa
CpefHUM pacxofoM (J; 3aKpbITHIX MH(QWIBTPALMOHHBIX COOPYXEHUMH, ClIeJyeT NPUHUMATh 3HAUYCHHS
R; 1 R;, kak i Bomo3abopoB (CM. TII. 5), Tak Kak B 3TOM ciydae R; R M Rg, = R,,.

11.33. OmauM ©3 OCHOBHBIX IOKa3aTeled THAPOAWHAMHYECKOW 3PPEKTHBHOCTH pPadOTHI
BO/I03a00pHBIX W HMH(OWIBTPAIMOHHBIX coopyxeHnit B cucremax UIIIIB sBusercs ko3¢ ¢uimeHt
MOJIE3HOTO JIeHCcTBUSA HMHQMIBTPAIMOHHBIX coopykeHmi 1. [lapamerp 7 mpencraBiser coboit
OTHOIIEHWE pacxoja BOABI, JOIOJHHUTENFHO MOCTyMalomeld K Bojozabopy 1mpu pabote
MHOUIBTPALIMOHHBIX COOPYKEHHUH, K 00LIeMy cpelHeMy pacxony M0JaBacMOi Ha IIONOJIHEHUE BOIBL,
T. €.

n :Qﬁs/Q69 (144)
rnie QOgs - PaCX0 BOJIBI, TOMOJIHUTEIBHO NPUBJICKAEMBIH BOZ03a00POM B yCIOBHSIX ITOTIOJTHEHUSL.
BemmunHa xoadduipienTa 1 ompepensercs HE TONBKO IIapaMeTpaMu M PaclioIOKEHUEM

MH(UIBTPAIIMOHHBIX COOPYXEHUH, HO TAaK)KE TUIIOM M PacIIOIOKEHHUEM BOA03a00PHBIX CKBAXKHH.

Kpome Toro, 3¢exkTHBHOCT MHOMIBTPALMOHHBIX COOPYKEHHH 3aBUCHT TAaKKE OT PEKMUMA HX
skcruryaranui. KoaddummeHt monesHoro neiicTBus 6acceifHOB OKa3pIBaeTCs HanOOJee BRICOKUM IPH
PaBHOMEPHOM MOCTYIUICHUH HH(QWIBTPAIMOHHON BOJBI B BOJOHOCHBIM IutacT. HepaBHOMEpHOCTBH
HHOHUIBTPAIMK K3 0acCeiHOB NPUBOIUT K cHIbKeHHIO 3ddexkrunoctu WMIIB (ipu MOCTOSHHOM
pacxome Bomxo3abopHOrO coopyxeHHus). UroObl mu30exarb 3TOro, TMpPH NPOESKTUPOBAHUU
MH(UIBTPAIIMOHHBIX COOPY)KEHHH CJeNyeT IpelyCMOTPETh BO3MOXKHOCTh pPa3sHOBPEMEHHOH HX
YHCTKH. YMEHBIINTh BIWSHHE HEPAaBHOMEPHOCTH pPabOThl WHOWIBTPAIIMOHHBIX COOPYXEHHH Ha
BEJIMYMHY KOX(P(UIMEHTa MOJE3HOTO JAEHCTBUSL 1| MOXKHO TakXke, €CIM IPOJOIKHUTEIBHOCTD
(l)l/IJ'l])TpOLII/IKJ'Ia, XapaKTep U3MCHCHUA l/IHq)I/IJ'IpraLII/IOHHOFO pacxoJa npu UCKYCCTBEHHOM MOIOJHECHUN
W TIepHO/IbI YHCTKU OaccefiHOB Ha3HAuaTh TakMM 00pa3oM, 4TOOBI HAMMEHBINWE IOBBILICHUS YPOBHS
TIPY TIOTIOJTHEHHUH (TIEPUOBI OCTAHOBKH 0ACCEHHOB) MPUXOAMINCH Ha IIEPHOJIBI BBICOKOTO MTOJIOKEHHS
OBITOBOTO YPOBHS I'PYHTOBBIX BOJ (II€PHOABI TABOAKOB M MHTEHCUBHBIX OCaJIKOB).

ITpu ocymiecTBIEHHN yKa3aHHBIX MEPOTPHITHI JOTOJHUTEIbHbBIE KOJIEOaHUs YPOBHS OyIyT MaJibl
1Mo abCOMIOTHON BENMYMHE W KOI(PGHUIMECHT ITOJIE3HOTO IEHCTBHS JOCTHUTAaeT MAKCHMAJIBHOTO IS
nanHo cuctemsl UIITB 3Hauenus, paBHOTO:

Q66
2
05
rie R; - TO-TpeXHEMy THAPABIMYECKOE CONMpOTHBIEeHMe OacceitHa (cM. Tabn. 35), R, -
THIPABINYECKOE COMPOTHBIICHHE BOI03a00pa (CM. IIIL. 5).
Bennunna koadduipienta 1 B cootHoiieHnn (145) uaMensiercs OT HyJsl A0 eIUHUIBL. [lpu
3HAYCHHUAX 1), OMM3KMX K HYJI0, WHOQWIBTPALMOHHBIE OAacCeHHBI HE OKAa3bIBAIOT CYNIECTBEHHOTO
BIHMSIHUS Ha TIPOM3BOAUTENFHOCTH BO03a0OpHOTO COOpYXeHHsA. 3Ha4YeHHs ke KodpduuueHTa 1,

n= (145)



ONM3KME K EIUHHUIE, CBUJIETEIbCTBYIOT O BechbMa BBICOKOH 3(dekTHBHOCTH HHOUIBTPALMOHHBIX
coopyxenuit. [Ipu sTOM crneayer WMeTb B BHIY, 4TO BBOJ B JeiicTBUE HWH(WIBTPAMOHHBIX
COOPYXCHHUH NMPHUBOAUT K IIEpepacIpe/IeNIeHNI0 HCTOYHUKOB TUTaHus Bogo3abopa. KonmuecTBo BoIbI,
MOCTyMalonel B B0J103a00p, HarpuMep, 13 OBITOBOTO NMOTOKA WIIM U3 PEKH, B PE3yJIbTaTe (QUILTPALIIH
n3 0acceiHOB M JPYIMX THUIIOB MH(MIBTPALMOHHBIX COOPYXECHUH MOXET KaK YMEHBIIAThCS, Tak W
YBEIMYMBATHCS, MOITOMY KO3(D(GHUIMEHT T HENb3s paccMaTpuBaTh KaK IOKa3aTelb HCIIOJIb30BAHUS
TOJBKO WH(WIBTPAMOHHBIX BOJA. B Gosee monHOM BHAE KOI()OUUMEHT MOJIE3HOTO0 NEHCTBHS MOXET
OBITH BBIPAXKCH CIEIYIONINM 00pa3oM:

al;
n= (@ *20) (146)
Os
rie o - Kod)(UIMEHT WCHOIB30BaHUS WHOUIBTPAIMOHHBIX BOJ, MOKA3BIBAIOMIAN OJIO

HCIIOJIb3YEeMBIX BOJI03200pOM MHOHIBTPALUOHHBIX BOJ; >, (), - KOJIMYECTBO BOJbI U3 €CTECTBEHHBIX
MCTOYHHMKOB TIMTaHUS, HMMEIOIEEe pa3NMYHbIi 3HAK: OHO MOXET Bo3pactarh Wid yObIBaThH IpU
MOCTYIUICHUH WHQUIBTPALMOHHBIX BOJ M N3MEHEHHH B CBSI3U C 3TUM YPOBHS MTOJI3EMHBIX BOJI.

11.34. KoapodummeHt >pdexTuBHOCTH & Ompenenser THAPOAWHAMHYECKYIO 3(PQPEKTHBHOCTD
MEpOIPUATHHA 10 HCKYCCTBEHHOMY IIOTIOJHEHHMIO IOJ3EMHBIX BOJ HA YYacTKE IMPOEKTUPYEMOTO
Bomo3abopa B menoM. OH mpenctaBiser co0OM OTHONIEHWE pacxoia BOJbI, JOMOJHHUTEIHHO
MOCTyMauel K Boao3abopy MHpu padoTe MHOUIBTPALMOHHBIX OaccelHOB (g, K OOLIEMY Pacxomy
B0J103a00pa, T. €.

Qﬁe
g =20 (147)
Os
YucneHHO KO3 PuIueHT 3 HEKTUBHOCTH MOKET OBITH OMPEICIICH 110 Cleaytomnlei Gopmyie:
Rs
a = m NN g =1- ( 2TCkmSaon /QeRO ) . (148)

rne A =2nkmS,,, /Q; .

Koappununenrte, kak u kodQpPpUHeHTT), U3MEHSIETCs OT HYJIsI, KOrJa BIUsHUE HHOUIbTPALIMOHHBIX
GaccelfHOB Ha MPOU3BOIUTEIHLHOCTh BOA03a00pa HEBETUKO, A0 €TUHUIIBI.

B mocnenHeM ciydae MEpONPUSTHS 110 UCKYCCTBEHHOMY IIOTIOJIHEHHUIO MOJIHOCTHIO 00€CTIeunBatOT
BOJIOOTOOD.

B ¢dopmymax (148) He yduMTHIBAaIOTCS TEpPHOAMYECKHE KoieOaHWs ypoBHS Ah, T. €. 3TH
COOTHOIIECHHs CIPaBEIJIUBBI IPU OTHOCUTENIBHO MalbIX KOJNEOAHUSIX CpeJHeH  BETMIMHBI
HCKYCCTBEHHOT'O HH(MIBTPAIIMOHHOTO UTAHHS.

11.35. [IpenBaputenbHble TUApOAMHAMUYecKue pacdetsl cucteM UIITIB u cpaBHUTENBbHAS OICHKA
pa3IMYHBIX BapUAaHTOB BOJI03a00POB M COOPY)KEHHUIl 1O MCKYCCTBEHHOMY IOTIOJHEHHUIO MOA3EMHBIX
BOJI MOT'YT OBITh CZEJIaHbl 0€3 yueTa HepaBHOMEPHOCTH paboThl MH(UIBTPALIMOHHBIX OacceifHoB (T. €.,
npunuMass Ah = 0), a Taxke npeHeOperas MompaBkaMu Ha (HIBTPALMOHHHOE HECOBEPIICHCTBO
COOpy)KeHI/lﬁ N TMMOBEPXHOCTHBIX BOJOTOKOB. Ot (l)aKTOp]:I JOJDKHBI YYUTBIBATHCA Ha MOCJICAYIOIINX
CTaUAX pacyeToB, YTOUHSIONIMX BBIOpaHHBIE CXeMBl BOmo3abopa M HMHQUIBTPALHOHHOTO
COOpYKCHHUSL.

B Tabn. 36 npuBOAATCS HEKOTOPBIE CXEMBI BOJ03a00pOB B KOMIUIEKCE ¢ MH(QWIBTPALMOHHBIMH
COOPYXCHUSIMH M COOTBETCTBYIOIIME pACUCTHBIC 3aBUCHMOCTH MJISI YHCIEHHOTO OMpPEACICHHS
THIPOJIUHAMHYECKOTO KOX(P(UIIMEHTA MOJIE3HOTO AEHCTBUS 1 ¥ TUIPOANHAMUYECKOTr0 KO3 hHULIeHTa
3¢ PEKTUBHOCTH TOMONHEHUAE. DTH 3aBUCUMOCTH MOTYT OBITH HCIIOJB30BaHbI JUIsl pacuera jaedura
B0J103200pa B yCJIOBHSIX MCKYCCTBEHHOT'O HMONONHEHHS (J,, WIM PacxoloB BOIbl (J;, NMOJaBaeMoON Ha
TIOTIOJTHEHHE T oOectiedeHns Tpedyemoro nedura Bogoszadopa, mo ¢popmynam 118.

11.36. B cxeme | Tabm 36 nmaroTcst BBIpOKEHHS AJIS YHCICHHOTO OIPENENICHHs IapaMeTpOB
THUAPOIMHAMUYECKON S(PGEKTHBHOCTH M W Ui CiIy4as paOOTBHl JIMHEHHOTO psiia BOJ03a00pHBIX
CKBaXXMH OTHOCHTEIIBHO OOJIBIIO MPOTSHKEHHOCTH BOJIM3H MHOHIBTPAINOHHOTO KaHAa WIIX CUCTEMBI
HHOHIBTPAIHOHHBIX 0aCCEHHOB TaKk)Ke 3HAYMTEIbHON mmuHbl. Kak BuaHO mM3 Tabi. 36, BennywmHA

K03 pHIMeHTa TOJIE3HOrO JISHCTBHS 1) B PacCMaTPHBACMOH CXeMe OIpEeAesieTcsl mapamerpoM O,
XapaKTePHU3YIOIIUM OTHOCUTEIIFHOE YAAICHHE CKBaXXMH BO03a00pa IpyT OT Ipyra.

[Tpu GompIIMX 3HAYSHHUSAX ITOTO mMapameTpa (O > 2) MONOIHEHHE TTOA3EMHBIX BOJ HEAP(PEKTHBHO:
Oonbmas yacTb HHOUIBTPALIMOHHBIX BOJ HE MEPEeXBaThIBACTCS CKBAKMHAMH BOJ03a00pa M CTEKaeT B
PEKy WM BBI3BIBAET CYIIECTBEHHOE YMEHBIICHHE PACX0/a U3 PEKH K BOJ03a00py.

11.37. B cxeme 2 Tabn. 36 paccmaTpuBaeTcs NEHCTBHE OAMHOYHOW CKBa)XKMHBI BOJIHM3W KaHaja
OFpaHH‘IeHHOﬁ JJIMHBI le/IBe[leHHI)Ie 34€Ch 3aBUCUMOCTH MOI'YT 6])ITI) HCIOJB30BaHbl JId pacyeTa



B3aUMO/ICHCTBYIONIMX CKBaXXMH BONM3M KaHana (OacceiiHa), orpaHuyeHHOW miuHBL st Toro B
MPUBEICHHBIX COOTHOUIEHHUSIX BMECTO BEIMYMHBI 2X ) HEOOXO0AUMO MOJICTABUTh

— A% H% flim Ay-1
pnp pO pl pz pn—l , (149)

TA€ Po, Pi1..- Pi - PACCTOSHMS OT 3€PKAIBHOTO OTOOPAKEHUS OTHOCHTENFHO JIMHUHM PEKH BCEX
B3aUMO/ICHCTBYIOIINX CKBAXKUH JI0 CKBAXXHMH C HANOOJIBIINM MOHMKECHUEM yPOBHS

2 2
b= (5= ) + (=) (150)
Xi, yi - KOOpI[I/IHaTBI CKBa)KI/IH; X0, yo - KOOpI[I/IHaTI)I CKBaXHMHBI C MAKCHUMAJIbBHBIM ITIOHMKXCHUECM
YPOBHS; O - OTHOLIGHWE AeOWTa i-i CKBaXHWHBI K CYMMapHOMY pacxoJy Bojao3abopa, a BMECTO

BCJIMYUHEI 7

_ 00,0 o; (e
Tap =Tp "1 i el (151)

TA€ 7; - pacCTOSIHUE OT CKBaXUHBI C HauOOJIBIINM IOHM)KEHHEM YPOBHA OO0 BCEX OCTAJIBHBIX

CKBa)KHH.

11.38. ®opmyisl uist onpenenenns koddduiueHToB N 1 & Mpu COBMECTHOHW paboTe JMHEHHOTo
psAna BoJ03a00PHBIX CKBOKUH M MHPHIBTPAIIMOHHOTO KaHana (0acceifHa) OorpaHNYeHHOHN JITMHBI JaHBI
B Ta0I. 36 (cxema 3).

ITpu uccnenoBanuu kod3(duimeHTa MONE3HOrO AeHCTBUS MHOUIBTPALHOHHOTO COOPYXEHUS U
3G GEKTUBHOCTH TIOMOJIHEHUS CIEQyeT HMETb B BHIY, YTO B BBIP@KCHMSAX IS YKa3aHHBIX
K03()(ULMEHTOB JIOJDKHBI OBITH IOJICTABIEHBI KOOPIUHATHI TOYKH B Ipejienax Bogo3abopa, nMeromen
MaKCHMaJIbHOE TOHI)KEHHE YPOBHA. EciM He y4YHTBIBaTH 3TOTO0 OOCTOSTENBCTBA, TO pacyeThl
K03 duineHTa | MOTyT IPUBECTH K OMTMOOYHOMY Pe3yiIbTaTy.

11.39. PabGora oaMHOYHOH BOJ03a0OPHOW CKB&KMHBI BOJIM3M KpPYroBOW (NIPSMOYTOJILHOM)
MHQUIBTPALMOHHON TUIOIIAJIKK paccMaTpuBaercst B cxeme 4 Tadi. 36.

W3 mpuBeneHHBIX COOTHOIICHWH BHUIHO, 4TO HauOojee BHIFOJHO pacrojaraTth BOJ03a00pHYIO
CKBR)XMHY B CTBOpE, MPOXOSIIEM Yepe3 cepeiHy OacceiiHa, HopManbHO K peke (Y = (). OnHako u B
3TOM CJIydYae H3-32 MaJOCTH BEIMYHMHBI ¥y 3()(EKTHUBHOCTH IOMOIHEHHS OyAeT HEBENINKa, MOATOMY
1esiecoo0pa3Ho 0TOOP MOI3EMHBIX BOJ OCYHIECTBISATH BOZ03a00pOM B BHAE IPYyINIBI CKBAXHH. Pacuer
WX MOXHO TPOBOIUTH IO TeM Xe (OopMylIaM 3aMEHOH B3aMMOICHCTBYIOIINX CKBKUH ‘‘OO0NBIIMM
Komoatem”.



Tabmauma 36

Cxema pacIonoKeHHs

3aBHCHMOCTH [T pacdeTa IoKa3aTenel THAPOINHAMUYIECKOH 3()(heKTHBHOCTH ITOTIOJTHEHHS My S

HOHOHHHTGHBHHC JaHHBIC
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Wudunprpanuonssie 6accelHbl NPSMOYroNbHON (OPMBI Ul pacdyera MPUBOASATCS K KPYrOBBIM
OacceliHaM paBHOBEJMKOH IUIOIIAAM, TPHYEM NPUBEICHHBIH paauyc KpYroBoro OacceiiHa
olpeesieTcs CIeLyoIHUM 00pa3oM:

Ry =2lsbs /. (152)
rae b; u l; - COOTBETCTBEHHO TIOJIOBHHA IIMPUHEI U JITMHBI IIPSMOYTOJIFHOTO OacceifHa.

11.40. BsamMopneiicTBHEe BOI03a0OPHOTO psia CKBAXUH KOHEYHOH MJIUHBI W KPYroOBOH
WHQUIBTPAIMOHHON TUIOIMIAJKH PACCMOTPEHO B cxeMe 5 Tabm. 36. B mpuBeeHHBIX COOTHOIICHHUSIX
MpeInosaraeTcs, 4T0 MaKCHMallbHOE MOHIKEHHE YPOBHS HAOINIIOAaeTcs B IIGHTPE BOJ03a00PHOTO
COOPYKEHHUS.

Ilpumep pacuema. IlpoekTupyeTcs JUHEHHBIA PsAJ CKBa)KUH, PACIIOJIOKEHHBIX MapaJlJIeIbHO PEKE
Ha paccrosiHud X, = 400 M ot Hee (puc. 61). JJnuna psaa 2/ = 300 M, KOIAYECTBO CKBAXUH 1 = 12,
pamyc ckBaxuH 0 = 0,2 M (CKBaXXHHBI COBEpILeHHbIE). BogonposomuMocts macta km = 600 m*/cyr.
MakcuMabHO JIOIyCTHMOE MTOHM)KEHHE Ha Bos103abope Sy, = 10 M. Tpebyemast mpon3BoIUTEIBHOCTD
Bo/I03a00pa 20 ThIC. M/CYT.

;Qj[ 100
A 77 §
T\ R

E--—--u--l-——-u 8 —he o —

S 300&; g
PN ]
"‘

W PEKA

Puc. 61. Cxema Kk npuMepy pacuera

[To OmBITHBIM TaHHBIM, CPEHSS CKOPOCTh MHMWIBTPALMU HPHU MOMOJIHEHUH MOXET OBITh NPHHSTA
paBHoii | M/cyT.

YunTeIBast OIM30CTh IPOEKTHPYEMOTO BOJ03a00pa K peKe, pacdeT HPOBOIUTCS IO (hopMysam
CTallMOHAPHOH (PHUIBTpAIHN.

[Ipexxme Bcero ompenennM NPOU3BOAUTEIBHOCTD JTHHEHHOTO psa CKBaXXUH 1o Gopmyde (15) tabdm.
21 (em. . 5).

R, = 1/2In[(4400% +150%)/150%]+[(2-400)/150][arctg(150/(2400))+
+(/12)In(150/(3,140,2'12))] = 2,74.
Taxum 06pazom, pacxon Bojo3abopa 63 OMOTHEHUST COCTABHUT
0 =(23,1460010)/2,74 = 13,8 Thic. M*/cyT.

B cBs3M ¢ TeM, YTO MPOM3BOAUTEILHOCT JIMHEWHOTO psia OyAeT HHXKe 3aJaHHOW, HEOOXOAMMO
MPeTyCMOTPETh MCKYCCTBEHHOE MTOTIOJTHEHHUE 3aMacoB MOJ3eMHBIX BoJl. C 9TOH IeNbi0 Ha pacCTOSTHUN
150 M or Bomo3abopa pacHoJIOKUM JBa WHQHUIBTPAIIMOHHBIX OacceifHa pasmepom 100x150 m n
MIPOM3BEEM IIPEIBAPUTEIBHBIN pacyeT BeTMYMHBI HH(OMIBTPALIMOHHOTO PacXoa.

Jns ympomieHus pacyeta WH(MIBTPAIMOHHBIE OacCeHHBI MPSIMOYTOJBHOM (OPMBI TPHBEIEM K
KpPYTOBEIM OacceifHaM PaBHOBEIIMKOM TIOIIAIH

Reae =2+/50-25/3,14 =40 m.

Benmunna R; B ciydae paboTel AByX OacceliHoB ompexnenserca mo (opmyne (139) mpu
(11—(12—21/17’1 , T.C.

R; =(1/2)R; +(1/2)R, .

3Ha4eHus TUPABIMIECKUX CONPOTUBICHUN R;  Haxoasres no dopmyie (123) Tabu. 35

Ps
R61,2 = ln(zj .

B nanHoMm ciyyae:



ps = (575 +400)2 + 752 =980 w;

re=N175% +75% =190 m.

R;=1n(980/190) = 1,64.
Koaddrmument moneznoro aercTBus T) Haxoaum 1o ¢popmyde (145).
n=1,64/2,74=0,6.
Koappunnent ruapoanHamMuaeckoit 3¢ GeKTUBHOCTH 1) MOXKET OBITH HalaeH 1o dopmyie (148)
& =1,64/(1,64+3,62) = 0,31,

Orcroma ciemyer, 9TO WHQWIBTPANMOHHBIE COOpPYXKeHHA OyayT oOecrmeumBarth mpumepHO 1/3
nebura Bogozabopa.

ITo popmyne (118) Haxoaum pacxon ceipoii Boabsl O, KOTOPYIO TpeOyeTcs moaaTh Ha MOTIOTHEHHE

05 =(0,31/0,6) 20000 = 10,4 m*/cyT.

CrneoBatenbHO, Pacxo]l U3 KaKIoro OacceifHa cOCTaBHT 5,2 THIC. M3/CYT.

IIpu cxopoctu unHbHUIbTparuu V,, = 1 M/cyT HeoOxoaumas NomaAb HHOUIBTPALHOHHOTO
Gacceitna

ITpu sTom

F=0,5/V, = 52000°,
T. €. IpUHATHIA pa3mep Oacceiitna 50x100 M Oyner mpuUMEpHO YJIOBIETBOPATH TpeOyeMbIM
YCIIOBHSIM.

12.KAYECTBO BO/IbI

12.1. B XO03SHCTBEHHO-TUTHEBOM M IIPOMBIIUICHHOM BOJOCHA0)KEHUH HCIIONB3YIOTCSA IPECHBIC
moJ13eMHBIE BOIHI (cyxoii octaTtok mo 1000 MF/,Z[M3), a TaKKe COJIOHOBATHIE MOJ3EMHBIE BOJBI (CyXO
octatok 1000- 5000 Mr/mm’).

12.2. Jlns neneld mMpoW3BOJACTBEHHOTO BOJOCHAOXKEHHS W OPOIIEHHUS HCIIOJIb30BAHUE MPECHBIX
MOJA3CEMHBIX BOJ| AOITYCKACTCA C pa3pClICHUd OPraHOB MO PCTyJIMPOBAHUIO MCIIOJIB30BAHUA U OXPaHC
BOJI TOJIBKO B paﬁOHaX, ra€ OTCYTCTBYIOT HeO6XO[ll/IMI)Ie MOBEPXHOCTHBIC BOAHBLIC HNCTOYHUKU U
HMEIOTCSl 3alachl MOA3EMHBIX BOJ IUTHEBOIO KadecTBAa B KOJIMYECTBE, J[JOCTaTOYHOM IS
YIOBIIETBOPEHUS TOTPEOHOCTH B XO35HICTBEHHO-IIUTHEBOH BOJIE.

TpeboBanust Kk Ka4ecTBY MOJI3EMHBIX BOJ IJIsI IPOU3BOJCTBEHHOTO BOJOCHAOXKEHUSI U OPOIICHHS
YCTaHABIMBAIOTCA  BOJOMOTPEOISIIONIMMH  MJIM  TPOEKTHBIMHM  OPTAaHM3ALMSIMHA  JJISL  Ka)KZOTO
KOHKPETHOTO CIydas C Y4eTOM CIEHHU()UYECKHX OCOOEHHOCTEH HCIONb30BaHUS BOA IO JaHHOMY
Ha3HAYCHUIO.

12.3. JIns meneil XO3sICTBEHHO-TIMTHEBOTO BOJOCHAOKEHHS HMCIIONIB3YIOTCS MPECHBIE MOI3EMHBIC
BOJIbI, B OTJIETIBHBIX CIIydasiX JAOIMyCKaeTcs UCIOIb30BaHKUE TTOA3EMHBIX BOJ C CyXUM ocTaTkoM 10 1500
M/,

TpeboBaHus K Ka4eCTBY ITUTHEBOM IOJ3CMHOW BOJBI, I[0JaBACMOM IIEHTPATM30BAHHBIMHU
XO03HCTBEHHO-TUTHEBBIMH CHCTEMaMH BOJIOCHA0KEHHsI, a TaK)Ke HMCIOJIb3YeMOW OJHOBPEMEHHO ISt
MUTHEBBIX, XO3SHCTBEHHBIX, TEXHHYECKHMX W KOMMYHAJIbHO-OBITOBBIX IEJIeH, perIaMeHTHPYIOTCS
I'OCT 2874-82.

B cnydae HecooTBeTCTBUS KavecTBa MoA3eMHOM Bobl TpeboBauusM ['OCT 2874-82 momkHEBI OBITH
MIPUMEHEHBl MEpOTPUATHA IO YiydileHHio ee kadectBa corsacHo CHull 2.04.02-84 (ymsaruenne,
obe3xene3nBaHme, o0e33apaxuBanne, 0oechToprBaHUE H IP.).

12.4. KavecTBO BOABI  XO3SMCTBCHHO-IIMTHEBOTO  HA3HAUEHHMS JOJIDKHO  YJOBJIETBOPSTH
TUTHEHMYECKUM HOpMaM, MpelycMaTpHBAIOIINM O€30MIaCHOCTh BOJABI B MHIECMHUYECKOM OTHOIICHUH,
0€3BpeHOCTh ~ XMMHYECKOTO COCTaBa W OJarompusATHbIE  OPraHOJENTHYECKUE  CBOICTBa.
COOTBETCTBEHHO 3TOMY TOCYAAapCTBEHHBIM CTAHAAPTOM YCTAHOBJIEHBI CIIEAYIOIIUE II0Ka3aTeln
KauyecTBa BOJBL: MHKPOOMOJOTMYECKHE; COJAEpKAHHUE TOKCHYECKMX XUMHUYECKHUX  BEIIECTB;
OpraHoJICNTHYECKHE.

12.5. Be3onacHasi B 3MMAEMHUYECKOM OTHOLICHUM BOJla HE JIOJDKHA COJEPIKaTh 0O0JIE3HETBOPHBIX
Oakrepuit u BuUpycoB. OOBIYHO HCIIOJIB3YIOTCS KOCBEHHBIE MHKPOOMOJIOTHYECKHE MOKa3aTeln
0e3BpeTHOCTH BOJIBI, XapaKTEPU3YIOIIe CTeNeHb OOMIEero 3arps3HEHHs] BOJIbI MUKPOOPTraHW3MaMy U
coJiep’KaHne MHKPOOPTaHM3MOB TPYIIBI KMIIEYHOW mManodku. OOliee 4ucio MHKPOOPTaHU3MOB B 1
cM’ Hepa3baBIEHHON BOIBI HE JOJIKHO NpeBbmarth 100; KOJTMYECTBO MHKPOOPIaHH3MOB TDYTIIEI
KHIIIEUHOH MATOYKH He JOJKHO TPEeBBImAaTh 3 B 1 1M’ Bozb! (“Komu-uHAeKe” < 3 Wi “KONH-THTP” He
MeHee 333).

B ormenbHBIX Citydasix, KOTAa HMEIOTCS ONMaceHus OaKTepHaIbHOTO 3arpsi3HEHHS MOA3EMHBIX BOJ,
KpOME yKa3aHHBIX BBIIIE KOCBEHHBIX MUKPOOHOIOTHUECKHX MTOKA3aTeNeH OMPEAEIIOT OMOIHATEIBHO
cojiepkaHne 00JIE3HETBOPHBIX OAKTEPHUH, KUILIEUYHBIX BUPYCOB, SIUI] TEIbMUHTOB



12.6. Toxcuueckue XHMHMYECKHE BEIIECTBA M BELIECTBA, YXY/IIAIOIINE OPIraHOJENTUYECKHUE
CBOMCTBa BOJBI (3amax, MPHUBKYC, LIBETHOCTh), BCTPEUAIOTCS B MPHUPOJIHBIX IMOJI3EMHBIX BOJax, HO,
KpOME TOTr'0, MOTYT IOSIBUTHCSI B BOJE NpPH OOpabOTKEe ee peareHTaMH MWJIM MOTYT IIOCTYNIUTH B
BOJIOHOCHBII TOPU30HT B PE3YJIBTATE 3aTPSI3HEHNS CTOYHBIMH BOJAMU U OTXOJAMHU.

12.7. [omycTumble KOHUEHTpPALMM TOKCUYECKHUX XHUMHYECKMX BEIECTB, MPEUMYLIECTBEHHO
BCTPEUAONINXCS B IPUPOIHBIX BOAX MM J0OaBIIEMBIX K BOJIE B TpoIiecce ee 00pabOTKH, HE TOIKHBI
MPEBHIIATh HOPMATHBOB, NMPHUBEICHHBIX B TaOn. 37. PammoakTWBHBIE BelIeCTBa B IHTHEBOW BOIE
HOPMHPYIOTCS B COOTBETCTBHH C HOpMaMH panuanmoHHoi 6ezomacaoct HPB-76.

Ta6muma 37
XHUMHUYECKHE BEIlleCTBa JomycTumas KoHIIeHTpanus (He
Gonee), Mr/am’
Amomuanii octarounsiii (Al°) 0,5
Bepumii (Be **) 0,0002
Momu6aen (Mo ") 0,25
Mermbsik (As > As®) 0,05
HuTtpats! (mo NO 3 ) 45
ITonmakpunaMu 0CTaTOYHBIN 2
Caunen (Pb ) 0,03
Cenen (Se ") 0,01
Crponmwuit (Sr*) 7
@rop (F ™), 1 KIMMaTHIECKAX PaioHOB
Iull 1,5
I 1,2
v 0,7

ITpumeuanune. Knumatudeckue paifoHsl IpuHUMaroTcsa B coorsercTBru co CHull.

12.8. ﬂOHyCTI/lMI)Ie KOHICHTpallU XUMHWYCCKUX BEIIECTB, BJIHMAIOIIUX Ha OPraHOJCHTHUYCCKUC
CBOICTBa BO/Ibl, HC JTOJKHBI IIPCBLIIITATh HOPMATUBOB, IIPHUBCJICHHBIX B Tabm. 38.

Tabmmma 38
XUMHUUECKUE BELECTBA JlomycTHMble KOHIIEHTpaIuH (He Goree), Mr/iM°
Cyxoii ocTaTok 1000
Xaopugst (C17) 350
Cynbbatel (SO37) 500
Keneso (Fe 2" Fe ™) 0,3
Mapraser (Mn 2*) 0,1
Mezs (Cu?t) 1
sk (Zn ") 5
Honudocdats octarounsie (PO3) 3.5
O611ast 5KECTKOCTb, MI™OKB/IM’ 7
Bognopoanslii nokaszarens pH or 6 109

B oTmenpHBIX choydasx Ui BOIOMPOBOJOB, MONAIOIIMX BOMy 0Oe€3 crenuanbHOH 00paboTKH, ITo
COTJIACOBAHUIO C OpraHaMH CAHUTAPHO-JMTUACMHUOIOTHYCCKON CIYKOBI JIOIyCKAeTCs YBEINYCHUE
COJIEpaHUS CyXOro OcTaTka 1o 1,5 r/z[M3, o01eit xecTkocTH-10 10 Mr‘31<B/;[M3, )Kenesa- 10 1 MF/,[[M3,
mapranmna - 1o 0,5 Mr/oe.

12.9. Kpome conmepkaHus XMMHYECKHX BEIIECTB, yKa3aHHBIX B Tabm. 37, 38, obs3arensHOMY
OMpPENEICHUIO NPU OIEHKE KauyecTBa IOA3EMHBIX BOJ IMOMJICKAT IOKA3aTEIM OPraHOJCHTHYCCKHUX
cBoiicTB. TpeOoBaHus 10 OPraHOICITHUCCKUM ITOKA3aTeIIAM yYKa3aHbl B Ta01. 38a.



Ta6nuia 38a

IToka3zaTens JlonycTumble HOPMBI, HE OoJiee
3amax npu 20 °C u npu nogorpeBanuu Bojbl 10 60 °C, 6amis 2
IIpuskyc npu 20 °C, 6amibt 2
LBeTHOCTB, rpaj 20
MyTHOCTb, MI/1M’ 1,5

B oThenbHBIX cilydasx IO COTJIacOBAaHHMIO C OpraHaMH CaHWTAPHO-3IHIEMHOIOTHYECKON CITyKOBI
JIOITyCKAETCs YBEIHMUCHHE IIBETHOCTH BOJBI 10 35°, MyTHOCTH (B TABOJKOBBII ITEPHO) 110 2 Mr/oM-.

12.10. B paifoHax, rme WMeeTCS OIACHOCTh 3arps3HEHHS TOI3EMHBIX BOJl, B HX COCTaBe,
JIOTIOTHUTENIFHO K YKa3aHHBIM BhIOIE BemecTBaM (cMm. mm 127, 128), HeoOXommmo ompenensTh
crienu(UYecKue XUMHYECKHE BELIECTBA, XapaKTEepHBbIE I TEXHOJOTWYECKHX H CTOYHBIX BOJA
NPOMBIIUICHHBIX ~ IPEANpPUATHH, a TakKe BEIlecTBA, BXOMAIIME B COCTaB  3arpsi3HEHHBIX
MOBEPXHOCTHBIX ¥ XO3AHCTBEHHO-OBITOBBIX CTOYHBIX BOJ, CEJILCKOXO3AHCTBEHHBIX YHOOpEHUIl,
SOXMMHKATOB U T. 1. KOHIIEHTpaluy B BOAE€ XUMHYECKUX BEIECTB, HE YKa3aHHbIX B Ta0i. 37 u 38, He
JOJDKHBI ~ TIPEBBIIATh  OpefenbHO  JonyctuMbix — KonueHtpauwii  (ITJJK),  yTBepxIeHHBIX
MunucrepctBoM 3apaBooxpaHeHuss CCCP it Boabl BOJOEMOB  XO3SMCTBEHHO-NIUTHEBOIO U
KyJIBTYpHO-OBITOBOTO BOJIOTIONIL30BAHMS 110 OPTraHOJENITHYECKOMY U CaHUTAPHO-TOKCHKOJIOTHIECKOMY
MIPHU3HAKY, a TaK)Ke HOPM paananuoHHoi 6e3zonacHoct HPB-76.

Ilepedyens 3Hauenuii IIJIK 1 kmaccel OMacHOCTH BEIECTB NpUBEAEHBI B fokyMeHTe “IIpenenbHo
norryctumble koHneHTpanun (ITK) u opuenTHpoBOouHBIe Oe30macHbie ypoBHH Bo3zciicTBUs (OBYB)
BPEIHBIX BEIIECTB B BOJEC BOAHBIX OOBEKTOB XO3SMCTBEHHO-NIUTHEBOTO M KYJIBTYPHO-OBITOBOTO
BOJIOMONIB30BaHus . Kilace omacHOCTH BelecTBa yYHTBHIBAETCS MIPU M3YYCHUH XUMHYECKOTO COCTaBa
MOJ3EMHBIX BOJ Ul BBIOOpa KOMIIOHEHTOB-WHIMKATOPOB 3arps3HeHus BoAbl. IIpu oOHapyxeHuu B
BOJIE HECKOJIBKHX XMMHUYECKMX BEIIeCTB 1-2 Kiacca ¢ OJMHAKOBBIM JIMMHUTHPYIOUIMM IPH3HAKOM
BPEIHOCTHU (caHUTapHO-TOKCHUKOJIOTHYECKHUH, OpraHOJICNTUYECKUI) cymMa OTHOLICHUH
o0OHapy>kKeHHBIX KOHIIeHTpauuii B Boje K ux [1/IK He nomkua ObiTh Oonee 1.

12.11. IlpenenbHO NONMYCTHMBbIE KOHIEHTPALMM HEKOTOPHIX HauOoJiee YacTO BCTPEYAOIINXCS
XUMHMYECKUX BEILIECTB, CBSI3aHHBIX C IPOMBIIUICHHBIM, CEJIbCKOXO3SHCTBEHHBIM M XO3SHCTBEHHO-
OBITOBBIM 3arpsi3HEHUEM, TIPUBEAEHBI B Ta0. 39.

Tab6muma 39
Ne mi/m. BemectBa xumuueckue JInmuTupyromui IMAK, mMr/mm Knacc
MIPHU3HAK BpeHOCTH™® OTIACHOCTH
1 2 3 4 5
1 Ammuax (1o a3ory) o.c. 2 3
2 Annnua C.T. 0,1 2
3 Bapuii (Ba 2+ ) C.T. 0,1 2
4 bens(a)mupen C.T. 0,000005 1
5 Bensun 0.1 0,1 3
6 Benzon C.T. 0,5 2
7 bop C.T. 0,5 2
8 Bpom C.T. 0,2 2
9 Banauii (V") C.T. 0,1 3
10 Buemyr (Bi**) C.T. 0,1 2
11 Bonsgpam (W ) C.T. 0,05 2
12 lMunpazun C.T. 0,01 2
13 JAT C.T. 0,1 2
14 Kazmuii (Cd 5+ ) C.T. 0,001 2
15 Kapbodoc 0.1 0,05 4
Kepocun:
16 TEXHUYCSCKUU 0.1 0,01 4
17  |TpaxTOpHBIi 0.1 0,01 4
18 OKHCJIEHHBIA 0.J11. 0,01 4
19 OCBETUTEIIBHBII 0.J11. 0,05 4
20 CyIb(UPOBAHHBIN 0.7 0,1 4




21 KoGast (Co 2*) C.T. 0,1 2
22 Kpemnnit C.T. 10 2
23 Jutuit C.T. 0,03 2
24 Hexainb 0.1 0,5 3
HedTs:
25 MHOTOCEPHHUCTAS 0.7 0,1 4
26  |mpouas 0.1 0,3 4
27 Huxkenn C.T. 0,1 3
28 Hutpurts! (o NO,) C.T. 3,3 2
29 [Mupuaun C.T. 0,2 2
30 Ponmanuibt C.T. 0,1 2
31 Pryts (Hg > ) (s C.T. 0,0005 1
HEOPraHUYECKUX COEMHEHHUH)
32 CeBun 0.11. 0,1 4
33 Cynbhupt o.c. OTCcyTCTBHE 3
34 Cypbma (Sb>*) C.T. 0,05 2
35 TeTtpasTuionoBo C.T. 0,0002 1
36 TerpasTuncBunery C.T. OTCcyTCTBHE 1
37 Tuodoc 0.1 0,003 4
38 denom** 0.1 0,001 4
(hoTopeareHThI
39 HP-70 0.7 OTCyTCTBHE 4
40 |AAP-1 0.11. 0,001 4
41 AAP-2 0.11. 0,005 4
42 DepporraHuIbI C.T. 1,25 2
43 Docdop dreMeHTapHBIH C.T. 0,0001 1
44 Xpowm (Cr 6+ ) 0.1 0,05 3
45 [Xpom (Cr?) 0.11. 0,5 3

* C. T. - CAHUTApPHO-TOKCHKOJIOTHUECKHH, 0. JI. - OPraHOJICIITHYECKHH, 0. C. - 00IIeCaHUTAPHBIN.
** TIAK B pasmepe 0,001 yuuTsiBaeTcsi pu NPUMEHEHUH XJopa s 00e33apakMBaHUs BOJBI, B
MHBIX CIydJasxX JOITyCKaeTcsl cojep)kaHWe CyMMBI JIeTydux (eHonoB B Boae B KoHueHtpamuu 0,1
3
Mr/oMm”.

12.12. TpebGoBaHMS K KadeCTBY IOA3EMHBIX BOJ HA CTAaAWH BBIOOpAa MCTOYHHKA BOJOCHAOXKCHUS
onpenenensl mo 'OCT 2761-84,

OpnHOBpeMeHHO ¢ TpeOoBaHMEM ONArONMpHUATHON CAHWTApHOW OIEHKH YCJIOBHI 3ajJeTaHds H
(hopMHpOBaHUS MOJI3EMHBIX BOJI, MECTa Pa3MEILICHUS BOI03a00PHBIX COOPYKEHUH HEOOXOANMO, YTOOBI
cyxoif octaTok ObUT He Gomee 1-1,5 r/aM’, KOHIEHTpAaIWs XIOPHAOB - He Gomee 350 mr/mm’,
KOHIICHTpALMs Cynb(atoB - He Gomee 500 Mr/aM’; oOlmas *KecTKOCTh He Gomee 7 Mrake/aM° (10
COTJIACOBAHMIO C OPraHAMH CAHHTAPHO-3ITHAEMHUOIOTHYECKO CITyKObI J0MycKaeTcs 10 10 Mrake/mm’).
OcTanbpHble TpeOyeMble IMOKa3aTeIN COCTaBa BOJABI M KOHIICHTPAIUN XHMHUYECKUX BEIIECTB YKa3aHBI B
Tabnm. 40; KOHIEHTpPAIlMA XWMHYCCKUX BEIICCTB MPOMEIIUICHHBIX M  CEIBCKOXO3SHCTBCHHBIX
3arps3HUTENC BOJABI HE [OJDKHBI MPEBBINIATH MPEISbHO JOMYyCTHMbIC KOHIEHTPAIMU SISl BOJIBI
XO3SICTBEHHO-TIUTHEEBOTO U KYJIBTYPHO-OBITOBOTO BOIOTIONB30BaHMs, a Takke HopMbl HPB-76.

Tabmwuma 40
Tlokazarenp ITokazarens KauecTBa BOJIBI IO KJIaccam

1 2 3
MyTHOCTS, Mr/M°, He Gostee 1,5 1,5 10,0
LIBeTHOCTB, TpamycHl, He Ooee 20 20 50
BomoponHsiii mokaszarens, pH 6-9 6-9 6-9
XKeneso (Fe), Mr/anM’, He Gosee 0,3 10 20
Maprasert (Mn), mr/am’, He Gonee 0,1 1 2
Ceposonopox (H,S), Mr/am’, He Gomee OtcyTtcTBUE 3 10
¢drop (F), Mr/aM’, He Gostee 1,5-0,7* 1,5-0,7* 5
OKUCIIAEMOCTh IEpMaHTaHaTHAs, mrO,/nm’, He Gonee 2 5 15
Yucio Gaxrepuii rpynns! kumeynsix nagodek (BI'KIT) B 1 3 100 1000




|mv?, me Gonee

* B 3aBUCHMOCTH OT KJIMMaTHYECKOTO PalioHa.

B Tabn. 40 x 1 xmaccy oTHECEHBI BOJBI, KAYECTBO KOTOPBIX IO BCEM IOKA3aTeNsIM YIOBICTBOPSIET
tpeboBanusmM ['OCT 2874-82; ko 2 kmaccy BOJBI, KaueCTBO KOTOPBIX IO OTAENIBHBIM ITOKA3aTEIsIM
nMeeT OTkIoHeHUs oT TpeboBanmit ['OCT 2874-82; oHM MOTYyT OBITH YCTpaHEHBI a’3pHPOBAaHUEM,
¢unpTpoBaHMEM, 00e33apakuBaHWEM; JUIA BOIBI 3-TO Kjlacca ATl JTOBEACHHUS KadecTBa BOABI IO
tpeboBarnii ['OCT 2874-82 HeoOXoOMMBI, KpOME BEIMICYIIOMSHYTHIX METOIOB 00pabOTKH,
JOIIOJIHUTEIbHBIE METOABl - (HMIBTPOBAHHE C IPEABAPUTENIBLHBIM OTCTaUBAHHEM, HCIOJIB30BAHUE
peareHToB u 1p. Eciaum kauecTBO MOA3EMHBIX BOJ BBIXOJAT 32 Ipeesbl HopM Tadur. 40 (coyieHble BOJIBI,
BOJIbI C BBICOKHM COJEpKaHHeM (Topa U T. I.), TOA3EMHBIC BOJIbI MOTYT OBITh HCIIOJB30BAaHBI MO
COTJIACOBAHUIO C OpraHaMH CAHWUTAPHO-INUAEMHOJIOTHUECKON CIyXKOBbl TNpH HAIW4YUH METOJIOB
00paboTKM, HAJIEKHOCTh KOTOPBIX MOJATBEPXKJIEHA  CIENHMAIGHBIMH  TEXHOJOTMYECKUMU U
TUTHEHNYECKUMU HCCIIeIOBaHUSAMH.

12.13. KauecTBO BO/BI B BOJI03a00pax CHCTEM MCKYCCTBEHHOT'O ITOIIOJIHEHUS 3arlacoB ITOI3EMHBIX
BOJ 3aBHCHT OT COCTaBa M CBOMCTB “‘ChIpOi” BOJbI MCTOYHUKA IOMOJHEHUS U TMOJA3EMHBIX BOJ

9y

(“ecTecTBEeHHOI” OJ3EeMHON BOABI).

B oTnmenbHOCTH KadecTBO “CBHIPOI” W “€CTeCTBEHHOI IMOI3EMHOU BOJBI IO COCTABY W CBOWCTBAM
MokeT oTnudathest oT TpeboBanmit [[OCT 2874-82, HO mpu 00SA3aTEITHFHOM YCIIOBHH, YTO TMOCIE MX
TOJTHOTO WJIM YaCTHYHOTO CMEIIEHMS B BOJZOHOCHOM IUTACTE U BOJI03a0OPHOM COOPYXKEHHUH, a TAKKE B
pe3yJbTare MporeccoB (PU3NKO-XUMHYECKOTO B3aUMOICHCTBUS “‘ChIPOI” BOJIBI C MOJ3EMHBIMH BOJIAMH
1 TIOPOJIaMH JKCIITyaTHPyEMOr0 BOJOHOCHOTO TOPU30HTa OTOMpaeMas BOAa IS TI01a41 HOTPEOUTENIO
npuoOpeTaeT KauecTna, oTBevaronye TpedoBanusm ['OCTa,

Ecnu 310 He mocturaercs, MOJDKHA BBITOMHATHCS COOTBETCTBYIOIIAS OYUCTKA “ChIpoil” BOABI (10
nojayy ee Ha MHQHUIBTPALUIO) WIK TOCIENYyoIas OYMCTKA CMEIIAHHOW BOJBI MOCIIE OTKAYKU €€ M3
BOJI03a00pa (Tiepest mojadei moTpeduTeto). MeToabl MPOU3BOACTBA OYHUCTKU BOJBI YKa3aHel B CHull
2.04.02-84.

12.14. Ilpu pa3Besake MOI3EMHBIX BOJ OTOOP MO0 Ul M3yYeHHUsS] Ka4eCcTBa BOJBI BHIMOJIHIETCS U3
Ppa3BeIOYHBIX M IKCIUTyaTallMOHHBIX CKBRXUH MPH ITPOBEICHNH U3 HUX OTKAYEK, IPU HAOIIOACHUSX 32
PSKMMOM TOA3EMHBIX BOJ, HAaMEUYEHHOTO K HCIOJB30BAaHMIO M CMEXKHBIX C HUM BOJOHOCHBIX
ropu3oHTOB. OTOOpP MPOO BBIMOIHAETCS TAKXKE M3 BCEX MCTOYHHKOB, IOBEPXHOCTHBIX BOJOTOKOB H
BOJIOEMOB, JIPCHAKHBIX COOPYXKEHHUM, TOPHBIX BBIPAOOTOK, HIAXTHOIO BOJOOTIMBA U APYTUX BOJIHBIX
O0BEKTOB, HAXOAIINXCS B 30HE BIMAHHA BOL03a00pa.

YacToTa, KOJIMYECTBO M MeTOoAbl o0TOOpa mpod BOABL, KOJMYECTBO U BHIbBl AHAINU30B
YCTaHABJIMBAIOTCS B 3aBUCUMOCTH OT THIPOTEOJIOTUUECKHX, THAPOXUMHUYECKUX, CAHUTAPHBIX YCIOBUIM
y4JacTKa C y4eTOM IeJIEBOr0 Ha3Ha4eHUs oa3eMHbIX Bl B cooTBeTcTBUM ¢ 'OCT 18963-73*, a Takke
I'OCT 2874-82 u TpeOoBaHUSIMU BOJONOTPEOUTENS K KaueCTBY BOABI Uil IPOU3BOJCTBEHHOTO
BOJIOCHA0)KEHHS.

12.15. [lpr HanWYuKM B TOA3CMHBIX BOJAX TOBBIIICHHOW KOHIICHTpAIMK Xele3a i1 BBIOOpa
MeToza o0Oe3KeNe3nBaHMsl BOABI NPU aHAIM3aX HEOOXOJMMO OOpaTHTh BHUMAHHE Ha CIICAYIOIIHE
moKazaTeysl: colepXKaHue kenme3a (0OMmero W B TOM YHCIE JBYXBAJICHTHOTO), COICp)KaHUE
CepoBOJIOPOAA, CBOOOIHOW YINEKHCIOTh; pPH BOABI, IENOYHOCTH BOABI, IEPMAHTAHATHYIO
okucnsieMocts. s o0ocHOBaHMS BBIOOpa METONA YHAleHHS W3 BOABI MapraHina CyIIECTBEHHOE
3HAQUCHHE HMEIOT CIIeAYIOIINe IOKa3aTeNll: COAepXKaHWe MapraHma, cyibdaros, OukapOonaros, pH
BOJIBL.

12.16. IIpy npoeKTHpPOBaHMM BOJI03a0OPOB MOI3EMHBIX BOJ| HEOOXOAWMO OPUEHTHPOBATHCS HE
TOJIBKO Ha MOKa3aTeJM KauecTBa BOJIBI, ONpPE/CICHHbIE Ha YYacTKe BOJ03a00pa B MEpUO/] U3bICKaHUH,
HO W Ha JIaHHBIE MPOTHO3a BO3MOXKHOTO M3MEHEHHSI Ka4eCTBa BOJbI BO BPEMEHH, TaK KaK B YCIOBHUIX
SKCIUTyaTallid BOJI03a00pa HEpeIKo HaOJIIofaeTcs YXYAILIEHHE COCTaBa OTOMpaeMoil BOJBI. JTO
0COOCHHO B)XKHO JJIsl paifOHOB C HEOJHOPOIHBIM XMMHUYECKHM COCTaBOM IOJ3EMHBIX BOJI, @ TAKXKE JUIs
paiioHOB, rie Hamboyiee BEPOSTHO 3arpsA3HEHHE II0/3€MHBIX BOJ (MHTEHCHBHO HCIIOJIB3yEeMbIe
TyCTO3aCeJIeHHbIE IPOMBIIIIIEHHBIE U CETbCKOXO03IHCTBEHHBIE TEPPUTOPHH).

[TporHo3 kadecTBa BOJBI BO BPEMEHHM HEOOXOAWM JUIS ONpPENEICHUS PAlMOHAIFHOTO PEXHUMA
9KCIUTyaTallK ¥ CPOKa JEHCTBHS BOA03a00pa, a TakKe pa3sMEpOB 30H CAHUTApHOI OXpaHbI.

12.17. IIporHo3 kKadecTBa MOA3EMHBIX BOJ BBIIOJIHACTCS HA OCHOBE 3aKOHOMEPHOCTEH IBIKEHUS
pPAcTBOPEHHBIX M 3SMYJIbIMPOBAaHHBIX BELIECTB B BOJOHOCHBIX IUIACTAX, KOTOPBIE CIEAYIOT U3
paccMoTpeHust Teopun Murpanuu. Omnpenensitoliee BJIUSHHE Ha CKOPOCTh M JAIbHOCTb
pacnpocTpaHeHHsl 3arpsA3HEHUl HMMeeT HENOCPECTBEHHBIH TIEPEHOC 3arpsi3HAIONIMX — BEIIECTB
(UIIBTPaIMOHHBIM TOTOKOM; KPOME TOTO, CKa3bIBAETCS BIMSHHE KOHBEKTUBHOM JHCIIEPCHHU, COPOIMN



U JpyruxX (PU3NKO-XMMHUYECKUX IPOILECCOB, U KOJMYCCTBEHHOW OIICHKH KOTOPBIX HEOOXOIHUMBI
COOTBETCTBYIOIIUE SKCIICPUMCHTAIBHBIC JaHHBIC.

[pu npuOIIMKECHHOM MPOTHO3€ Ka4eCcTBa MOJ3EMHBIX BOJ] HCXOJIAT, BO-IIEPBBIX, U3 MPEIMOCHUTKH O
peobaaroieM MOPITHEBOM XapaKTepe BHITECHCHHS MPUPOJHBIX ITOA3EMHBIX BOJ| 3arps3HCHHBIMU
BOAAaMH, MOCTYMAIOMIMMHA HAa TOM WJIM HHOM Yy4YacTKe B BOJOHOCHBI TOpPH30HT;, BO-BTOPBIX,
YYUTBIBACTCSI CMEIICHHE TIOA3EMHBIX BOJX PA3IMYHOTO COCTaBa, IOCTYMAIOMAX B BOIOHOCHBIN
TOPU30HT U3 OTIENBHBIX UCTOYHHUKOB IMHUTAaHUSA KaK B €CTECTBCHHBIX YCJIOBUSX, TaK W MPH ICHCTBUU
B0/103200pOB, GMIFTPAINU W3 HAKOTIUTEIEH CTOYHBIX BOI U T. 1.

B pesynpTare mporHosa JOIKHBI OBITH OIpPEACNICHBI: BpeMs f, MPOIBIDKEHHS 3arps3HEHHH K
B0/03a00py OT yd9acTKka MX MOCTYIUICHHS B TOPHU30HT; KOHIICHTPALMs 3arps3HSIONIMX BEIIECTB B
Bozmo3abope C,. s mpocThIX cxXeM (IIBTPAIOHHBIX MOTOKOB 3Ha4deHus f,, u C, MOTYyT OBITh
OTNpeNielIeHbl AHANUTHYECKUMH pacdyeTaMM; 4YacThb W3 HHUX IIpUBEJCHA HIKE MNpH “BHYTPEHHHX
WCTOYHUKAX 3arps3HEHMs, HAXOJSIIIMXCS B HM30JIMPOBAHHOM IUIACTE, a TakkKe NpU “‘BHEIIHHX
HCTOYHHKAX 3arpsi3HCHUS (MIEPETOK 3arpsI3HCHHBIX BOJ| B KCIUTYaTHPYEMBIH TOPU30HT U3 CMEKHOTO TI0
paspe3y TOpU30HTA).

B omgHOMEpHOM IIOCKOMApaUIEIbHOM TIOTOKE IIOA3EMHBIX BOJ B BOJOHOCHOM TOPH3OHTE,
M30JINPOBAHHOM HETIPOHHUIIAEMBIMH KPOBJICH ¥ MTOIOIIBOM, BPEeMs JBIDKCHHUS 3arpsA3HEHHUN IO MOJI0Cce
TOKa Ha Y4YacTKe AJMHOU L onpeaensercs o 3aBUCUMOCTH

te =mnlL/q.,, (153)

IZie M - MOUIHOCTh TOPWU30HTA, M; /1 - aKTHBHAs IIOPHUCTOCTB; ¢, - MOTOHHBIM PAacXoi MOTOKa
MOJ3€MHBIX BOJI, MZ/C)’T.

Konnenrparus 3arps3usiomero komnoHeHta C, B KOHIIE pacuyeTHOTO yd4acTka L paBHa
KOHIIGHTpAllM B Hayajle ydacTKa (IpEeAroyiaraeTcsi, 4TO B H30JMPOBAHHOM IIACT€ CMEUICHUE
OTCYTCTBYET M 4YTO B Hayajie y4yacTKa 3arps3HEHHEM OXBaueHa BCSl MOIMHOCTh TOpU30HTAa). Eciu
OJTHOBPEMEHHO C (DMIIbTpalKeil MPOUCXOUT PABHOBECHAS! COPOLHSI 3arpsI3HSIONIETO BEIECTBA, TO

t, = AmnlL/q., (154)
rae A = (1+B)/B, B - ko3 duuneHT pacnpeneneHus BELIECTBa MEXKIY KHIKOW U TBEpAOi (a3amu.
ITpu N3BECTHBIX 3HAYCHUSX [3 aHATOTUYHBIN COMHOXKUTEIL A BBOAUTCS B hopmyy (158).

[Ipu pabore muHEWHOTO BOA03a00pa MH(PHUIBTPAIIMOHHOTO THIIA, PACIOJIOXKCHHOTO BOJHM3H PEKH
UM BOJIOEMA, KOT/la KOHLEHTPAIMK KOMIIOHEHTA B peuHoii Boxe C), U B MOI3EMHBIX BOJaX Ha Oepery
C; OTIIMYANOTCA APYT OT APYyTa, pe3yIbTHPYIOMasi KOHIICHTPALUS Ha JTHHUHU Boj03abopa C, COCTaBUT

Cs =(q, Cp +q5 Ce)/(qp + q0), (155)

TJIE ¢p U g - PACXOJIBI, TIOCTYNAOIIKE B BOJ03a00p CO CTOPOHKI PEKH H CO CTOPOHKI Oepera;
q, = km(H,-H)/x; (156)
96 = km(HK'HB)/(XK'XO)- (157)

371ech X, - PacCTOsIHUE OT BOA03a00pa M0 peKu; km - BOIONPOBOIMMOCTH TOPH30HTA, H, U H, -
YPOBHH BOJIbI B BO103a00pe U B peke; Hk U X, - €CTECTBCHHBIN YPOBSHbB MMOA3EMHBIX BOJ Ha Oepery Ha
paccTOsIHUU X, OT BOoJ03abopa.

[Tpu pabote OAMHOYHOTO WIJIM TPYHIIOBOTO BO/I03a00pa B M30JMPOBAHHOM IUIACTE B YAAJIEHHH OT
PEKH IIpH OTCYTCTBHU €CTECTBEHHOI'O IMTOTOKA MOJI3EMHBIX BOJ (q. = 0) BpeMs IBIKCHUS 3arps3HCHUMA
K B0J103a00py OT y4acTKa, HaXOAIIErOCs Ha PACCTOSHUH Ty, COCTABUT

t, :nmn(rq%—roz)/Qg, (158)

e O, - pacxo BoJ03abopa; ry - paanyc Bogo3adopa.

KoHneHnTpaus 3arps3HsoOnero KOMIOHEHTa B Bojozabope C, ompenensercs 1o Qopmye
CMEUIEeHUS

C, = (C40,+C,0,)/Q,. (159)

rne C,, n C, - KOHIEHTPALUH 3arpsA3HSIONIET0 KOMIIOHEHTA B YUCTHIX M 3arPA3HEHHBIX MTOJ3EMHBIX

Bomax; O, u 0, - pacXodbl BOAKI, MOCTYTAIOIINE K BOJ03a00Py C YHCTOTO M 3arPSA3HEHHOTO y4JacTKa.

3nauenus Oy U Q3 ONPENEIAIOTCSd AHAIUTHYECKUM U TpaoaHATUTHYECKUM METOIOM C YYeTOM
pa3Mepa odara 3arpsiI3HEHHs U THIPOTeoIOTHYECKHUX TapaMeTpoB ILIacTa.

Ecnu skcrutyaTupyeMblii HamOpHbIA BOJOHOCHBIM TOPU30HT, COIEpPIKAIUMHA IIOJ3EMHBIE BOIbI
XOpOILero KayecTBa, IOJNy4aeT MHUTAaHWE W3 BBIIIEIEKANETO 3arpsS3HEHHOTO IOKPOBHOTO
0E3HANlOPHOTO TOPH30HTa W aTMOC(EpPHBIX OCAJKOB (IBYXCIOWHBIH IJIACT), TO KOHIEHTpAIMs
3arpsI3HSIONIET0 KOMIIOHEHTAa Ha OJMHOYHOM WIM TPYNIoBoM Bogo3abope C,, ONpenenuTcss u3
BBIpa)KEHUIL:

In[(C, -C,)/(C,-C,)]= [unéeé/(un + 1, )][—Ei(—ao )]s (160)
0=0,/4mnma”; a** = k/u; R = (161)



ag =0+t /4a""t

3necy C, u C, - KOHIICHTPAITUH 3arpsI3HAIONIEr0 KOMIIOHCHTa B BEpXHEM IHUTAONIeM O0e3HATIOPHOM
¥ B HIDKHEM HATIOPHOM JKCIUTYaTHPYEMOM TOPH30HTAX; /iy H |1, - BOAOOTAAYa BEPXHETO MHTAIOLIETO
W HIKHETO JKCIUTYaTHPYEMOTO CIIOEB, Am-BOJOIPOBOIUMOCTh AKCIUTyaTHPYEMOTO HAIIOPHOTO
ropu3oHTa, O, - pacxoj Boa03adbopa, r,-paanyc Boaozadbopa, [-Ei(-a,)] -UHTEerpabHas oKa3aTelbHas
(hyHKIHS.

[lpr wCHONB30BAHWUM TOA3EMHBIX BOJ CJIOMCTOM BOJOHOCHOW TOJIIH, B KOTOPOW HATIOPHEIC
BOJIOHOCHBIC TOPH30HTHI B XOPOIIO MPOHHUIAEMBIX OTIOKEHUSIX THAPABINYCCKA CBA3aHBI JAPYT C
JIIPYTOM dYepe3 CI1a0OMpOHUIIaeMBIE CJIOM, Ka4eCTBO BOIBI B AKCIUIYaTHPYEMOM TOPH3OHTE MOXKET CO
BpEMEHEM U3MEHHTHCS BCICICTBHE MEPETEKAaHU BOIBI U3 3arPSA3HEHHOTO CMEXHOTO THTAIOMIETO CII0S
4yepe3 ci1adonpoHuIaeMblii cinoif. [Ipu JOCTHKEeHNN MaKCUMAaJIbHOTO Pacxojia MepeToKa KOHIEHTPAIHs
3arps3HSIONIET0 KOMIIOHEHTa B Bojo3abope C, COCTaBHUT

Co =C, +(C, - Cy) (km),/[(km), + (km),], (162)
rne C,, u C, - KOHICHTPAIIUU 3arpsA3HAIONICT0 KOMIIOHCHTA B J3KCIUTyaTHPYEMOM M MUTAIOIIEM
BOJIOHOCHBIX TOPU30HTAX; (km), u (km), - BOIOIPOBOAUMOCTH 3THUX TOPU30HTOB COOTBETCTBEHHO.

JIist cOXHBIX (PUIBTPAIIMOHHBIX MOTOKOB B HEOTHOPOIHBIX MHOTOCIONHBIX BOJOHOCHBIX TOJIIAX,
MIPH CITIOKHBIX TPAaHUYHBIX YCIOBHAX M APYTHX CIydasX JJIS MPOTHO3a KA4eCTBAa BOJABI UCHOIB3YIOTCS
rpad)0aHATUTHYCCKUE, YHCICHHBIC METOIBI U MOJICTUPOBAHNE.

12.18. Tlo cocraBy W BUAY 3arpsA3HEHHS IIOJ3EMHBIX BOJ TMOAPA3ICNAIOTCS HAa XHMHUYECKHE
(opranmueckue ¥ HEOpraHUYECKHE), ONOJIOTHIECKIE, PAIHOAKTHBHBIC U TEIIOBEIC.

Hambomee kpymHas mo macmrabam WHQUIBTpamus 3arpsI3HEHHBIX BOI MOJXET IPOUCXOAWUTH Ha
MPOMBIIIJICHHBIX IUIOMIA/IKAaX, W3 IIJIaMO- M XBOCTOXPAHWIHWIN, W3 HAKONUTENIeH W HCIapureneit
CTOYHBIX BOJ|, HA MIOJISIX OPOLICHUS U MOJISIX (UIBTPALHH.

YXynuieHne KayecTBa IOJ3EMHBIX BOJ MOXET OBITh CBf3aHO Takke C MPHUBJICYCHUEM
HEKOHJUIIMOHHBIX WM 3arps3HCHHBIX IOA3CMHBIX BOJ M3 YAAJICHHBIX OT BOJ03a00pa Y4acTKOB
JKCIUTYaTHPYEMOT0 BOJOHOCHOTO TOPU30HTA; MOATATUBAHHEM BHICOKOMHHEPATH30BAHHBIX TTOA3EMHBIX
BOJ K BOJ03a00py H3 0Oojiee IIIyOOKHMX YacTe TOPU30HTA; MPHUBJICYCHUEM BOJABI U3 BOJOTOKOB H
BOZIOEMOB, 3arpsA3HCHHBIX IPOMBIIUICHHBIME, XO3SIHCTBEHHO-OBITOBBIMH, CEIbCKOXO3HCTBCHHBIMU
CTOKaMH; WHQWIBTPAIIC 3arps3HEHHBIX CTOYHBIX H aTMOC(EpPHBIX BOJ C 3aCTPOCHHBIX
MPOMBITIJICHHBIX ¥ TOPOACKIX TEPPUTOPHIA U TIP.

B ormenmpHBIX ciydasx 3arpsi3HEHHE BOJOHOCHOTO TOPH3OHTA IMPOMCXOTUT HYepe3 HEHCIIPaBHEIC
B0/103a00pHBIC, pa3BEIOYHEIE, Ta30BbIe, HE(PTAHBIE CKBAKUHBI U IPYTHE TOPHBIE BRIPAOOTKH.

12.19. B mpoekre Bomo3abopa HOMKHBI OBITh OCBEIICHBI HCTOYHHUKH ITHTAaHHS TTOA3EMHBIX BOI, a
TaKkXKe CYMIECTBYIOIIME W BO3MOXKHBIE HCTOYHHUKH 3arps3HeHus OCHOBHOHM 3KCILTyaTHPYEMBIH
BOJIOHOCHBII IJIACT, CMEXHBIE (IO pa3pe3y U B IJIaHE) BOJOHOCHBIE TOPU3OHTHI, CBA3aHHBIC C HUMHU
OmKaifye peKku, BOJAOEMBI, a TAKXKEe XPAHWIHIIA OBITOBBIX M MPOMBIIUIEHHBIX CTOYHBIX BOJ| JIOJIKHBI
OBITh 0XapaKTEPH30BaHBI B OTHOIICHUH XMMHUYCCKOTO COCTaBa BOJIBI KaK M0 OCHOBHBIM IIOKA3aTeNIsIM,
HopmupyeMbiM ['OCT 2874-82, Tak ¥ 110 cnenuduIecKuM IoKa3aTessiM, XapaKTepH3YIOIUM CTOYHbIE
BOJBI W TIPOMEIIDICHHBIC OTXOABI NAaHHOTO paifoHa, JPEHAXKHBIA M IMOBEPXHOCTHBIA CTOK C
CeNbCKOXO3HCTBCHHBIX TUIOMIACH U T. TI.

12.20. KoHTposb 32 Ka4eCTBOM IOJ3EMHEIX BOJ Ha JIEHCTBYIOMIMX BOZ03a00pax OCYIIECTBISACTCS
VAPSKICHUSAMH W OPTaHU3AMUSAME, B BEICHWH KOTOPBIX HAXOIATCS LEHTPAIM30BAHHBIE CHCTEMBI
XO3SIMCTBEHHO-TIUTEEBOTO BOIOCHAOKEHUS S BOIOIPOBOJIBI, HCIOIB3yeMbIe OTHOBPEMEHHO IS
XO35ICTBEHHO-TIUTHEBBIX U TEXHUYECKUX Lieneil. Ilepeyenb KOHTpoNIMpyeMbIX MOKa3aTellel KauecTBa
BOJIbl OMpEAENIAETCS C YYETOM MECTHBIX M CAHWUTAPHBIX YCJIOBHUH M JOJDKEH OBITh COIJIacOBaH C
CaHUTAPHO-3THIEMHUOIOTUUECKOHN CITYKOOi.

12.21. KadecTBO MOJI3EMHBIX BOJ, HCHOJB3YEMBIX INPH JEICHTPAIN30BAHHOM BOJIOCHAOKEHHH,
periaMeHTHpYyT “CaHUTapHBIC IpaBHia MO YCTPOWCTBY M COJICPIKAHUIO KOJIOALEB M KamTaxeu
POJTHUKOB, UCIIOJIb3YEMBIX IS ICIICHTPATU30BAHHOTO U X035HCTBEHHO-ITUTHEBOTO BOJOCHA0KEHUS .

13. 30HbI CAHUTAPHOM OXPAHBI BOJIO3ABOPOB ITOJI3BEMHBIX BO/I

13.1. JInst coxpaHeHHS NHTHEBOIO KadecTBa BOJBI BOJ03a0OpPHI IOJI3EMHBIX BOJ JIOJDKHBI
pacronarateCs, Kak IPaBWIO, BHE TEPPUTOPHU IPOMBIIUICHHBIX NPEINPUSATHN W HACEICHHBIX
myHKTOB. Kpome TOro, i mNpenoTBpamieHus 3arps3HEHUs BOJ03a00pa B COOTBETCTBHU C
“IlonoxeHHEM O TOPSAKE NPOEKTUPOBAHUS U HKCIUTyaTallud 30H CAHUTAPHOW OXpaHbl MCTOYHUKOB
BOJIOCHA0)KEHHUSI U BOJOIPOBOOB XO3AHCTBEHHO-IIUTHEBOIO Ha3HAUCHUS B OKPECTHOCTH Bojo3abopa
ycTaHaBIMBaeTCs 30Ha caHUTapHOH oxpaHbl (3CO), B KOTOPOH OCYIIECTBISIOTCS CIELHAIbHBIC
MEpOIIPUSATHS, HCKITIOYAIOLIHE BO3MOKHOCTh TIOCTYIJICHUS 3arpsi3HEHUH B B0103a00p U B BOZOHOCHBIN
IIacT B paifoHe Bogo3abopa.



13.2. Ilpu oprammzanmu 3CO yuHTBIBaC€TCS BHUJ 3arps3HCHU (MHKPOOHOE, XHMHUYECKOE),
OTIPENEISIIONIMHA WX YCTOHYMBOCTH (CTaOWJIBHOCTH) M B CBSI3M C OTUM BO3MOXHYIO JUIMHY IYyTH
MIPOJIBIKEHHMS B BOJIOHOCHOM IIJIacTe.

JniHa ITyTH TpOJBIKEHUS 00JIE3HETBOPHBIX MUKPOOPTaHM3MOB B BOJIOHOCHOM T'OPH30HTE 3aBHCUT
OT MX BHUJIAa ¥ KOJIMYECTBA, a TAKXKE OT THAPOTEOIOTHIECKIX (PAKTOPOB, HO IIPH ATOM OTPAHUYUBACTCS
BPEMEHEM BBDKMBAEMOCTH W COXPAHEHHS BHPYJICHTHOCTH MHKPOOPTaHM3MOB B CHEHHU(PHICCKUX
YCIIOBUSIX BOJOHOCHOTO IUIACTA; TaKMM 00pa3oM, MHUKPOOHBIE 3arpsi3HEHUs B MOJ3EMHBIX BOIAX
HEYCTOWYMBBI, HecTaOMIBHBI. BpeMs BbDKMBaeMOCTH OOJIE3HETBOPHBIX OPraHM3MOB B MOA3EMHBIX
BOJIax SIBJIAETCA BaXKHBIM MapaMeTpoM Ipu ompeaeneHnH pasmepoB 3CO; MO NaHHBIM CIIEMANbHBIX
uccnegoBanuii, ono gocturaet 100-400 cyT.

ITpu obocHoBanuu 3CO BOm03200POB MOA3EMHBIX BOJ aacopOIms U Ipyrue (GaxkTopsl (Kpome
BBDKMBAaEMOCTH), OIPaHUYUBAIONINE BO3MOXKHOCTh PACIPOCTPAHEHMS MUKPOOPIaHU3MOB, OOBIYHO HE
YUUTBHIBAIOTCS. YYeT 3THX (DaKTOpOB IOMYCKAaeTCsl TOJNBKO B CIyYasX, €CIM WX BIHSHHE PE3KO
BBIPaKEHO U 3aKOHOMEPHOCTH MPOSIBIICHUS IOCTATOYHO U3yUYCHBI.

B oTHONIEHNN XMMHYECKHX 3arps3HeHnH npu rpoektuposaniy 3CO B0103a00POB MOI3EMHBIX BOJ
YCIIOBHO IPUHHUMAIOT, YTO B BOJIOHOCHOM TOPM30HTE 3TH BEIIECTBAa HE HM3MEHSIOT CBOW COCTaB M
KOHIIEHTPALMIO B PE3yJbTaTe B3aMMOICHCTBHSA C MOA3EMHBIMH BOJAMH W MOPOAAMH, T. €. SBIIOTCS
CTaOMIBHBIMH M TIO3TOMY MOTYT II€PEHOCHTHCS MOTOKOM B BOJOHOCHOM TOPH30HTE Ha OOJbIINE
paccTostHHS. XOTS HEKOTOpbIE XHMHUYECKHE BEIIECTBA MOTYT AaKTHBHO B3aMMOJCHCTBOBATh C
MOJ36MHBIMH BOJAMM U TIOPOJAMH, YTO NPHUBOIUT K COKPAILIEHUIO CKOPOCTH JIBIKCHUS XUMHYECKUX
3arpsA3HEHUIl M OTPAaHUUYCHUIO JAdbHOCTH WX PAaclpOCTPAHEHUS, OJHAKO, KaK W JJIsI MHUKPOOHBIX
3arpsi3HEHUH, (QU3MKO-XMMHYECKHe NPEBPAaIlleHUus] XUMHYECKHX BEIIECTB B BOJOHOCHBIX ILIACTaX
MOTYT Yy4WTBIBaThCsl mpu mnpoektupoBaHun 3CO TOJNBKO B CIy4asX, €CIHM OTH IPOLECCHl PE3KO
BBIP@XKECHBI U X 3aKOHOMEPHOCTH JOCTATOYHO M3Y4EHBI.

13.3. Ilpu ompenenenun pasmepoB 3CO B0J03a00pOB MOA3EMHBIX BOJ, a TakkKe COCTaBa
CaHNTAPHO-03/I0POBUTENBHBIX M 3alIUTHBIX Meponpusatuii B mpenenax 3CO TOIDKHBI yUHTHIBATHCS
MIPOM3BOIMTEIBHOCTD, THI BOJ03a00pa M TMAPOTEOJOTHYECKUE YCIOBHS, B YACTHOCTH €CTECTBEHHAs
3aIIMIIEHHOCTH MTOJI3EMHBIX BOJ OT TIOBEPXHOCTHOTO 3arpsi3HEHHS. 3aIUIICHHOCTh SKCILIYyaTHPyEeMOTo
BOJIOHOCHOTO TOPH30HTa 33aBUCHT OT BO3MOXXHOCTH ¥ WHTEHCHBHOCTH TIOCTYIIEHHSI B HETO
3arpsI3HEHHBIX BOJI C TIOBEPXHOCTH 3EMIIH MIIH U3 PEK, 03€p U APYTUX BOJOEMOB.

K 3amuimeHHbIM NOA3€MHBIM BOAAM OTHOCSTCSI HAIIOPHBIE M OE3HANIOPHBIE MEXIIACTOBBIE BOIBI,
KOTOpBIE UMEIOT B TIpejienax Beex nosicoB B 3CO CIIIOMIHYI0 BOAOYHOPHYIO KPOBIIIO, HCKIIFOUAIOILYIO
BO3MOXXHOCTb MECTHOIO IIMTaHUS W3 BBINICICKAIIUX HENIOCTATOYHO 3alIMIIEHHBIX BOJOHOCHBIX
TOPU30HTOB WJIM C MOBEPXHOCTH 3€MJIM; IOJDKHA TaKXKe OTCYTCTBOBATh HEMOCPEACTBEHHAs CBS3b C
MOBEPXHOCTHBIMH BOJJAMH.

K HenocTaToYHO 3aIlnIIeHHBIM TOA3€MHBIM BOJIaM OTHOCSITCS:

a) TPYHTOBBIE BOJBI, T. €. IIOJ3EMHBIC BOJBI IIEPBOTO OT IMOBEPXHOCTH 3eMJIHM OE3HAIOPHOTO
BOJIOHOCHOT'O TOPH30HTA, TOJTyYaroLIero MMTaHNe Ha IUIOMIAN €ro paclpoCcTpaHeHUs;

0) HamopHble W Oe3HaNOpHBIE MEXIUIACTOBBIE BOABI, KOTOPHIE B €CTCCTBEHHBIX YCIOBHSAX HIH B
pe3ynbTaTe CHIDKEHHsI Hamopa (YpOBHS) INpH 3KCIUTyaTallMd BoA03abopa MONMydYaroT THTaHWUE Ha
wromamn 3CO wu3 BBHIIENSKAMMUX HEJOCTATOYHO 3aIIMINEHHBIX BOJOHOCHBIX TOPHU3OHTOB YeEpe3
JUTOJIOTUYECKHE OKHA MIIM IPOHHIAEMbIE TTOPOBI KPOBIIH, a TAKXKE U3 BOZOTOKOB M BOJOEMOB ITyTEM
HENOCPEACTBEHHOM THAPABINYECKOM CBS3U.

B konMuecTBEHHOM OTHOIIEHUH CTEIEHb 3alHIEHHOCTH BOJOHOCHOTO FOPU30HTA OLICHUBAETCA MO
BPEMEHU HUCXOJSILETO JBMKCHUS 3arpsA3HEHUH OT MOBEPXHOCTHU 3EMJIM 10 KPOBIIH IKCILIYaTHPYEMOTO
BOJIOHOCHOT'O TOPU30HTa Yepe3 TONILY MepekphiBaronmx mopoxa (cm. m. 13.19). IIpu oneHke cTemeHu
3alIMIIEHHOCTH HEOOXOIUMO YYHTHIBATh MOIIHOCTh, IOPUCTOCTb, (DMIIBTPAIIMOHHBIE CBOMCTBA
MEePEeKPBIBAIOIINX IIOPOJ], TPAJUEHT Haropa NpPU BEPTHUKAJIBHOW (HIBTPALUK, W, KPOME TOTO, BHUJ
3arpsi3HEHUM.

Ecnu Bpemst Hucxopsuiero ABMKeHUs 3arpsisHeHud menblie 400 cyT, BOJOHOCHBIM TOPHU3OHT
SIBISIETCS] HE 3AIIUIICHHBIM OT MHUKPOOHBIX 3arps3HEHHH, (DMIBTPYIOIINXCS Yepe3 MEepeKphIBAIOIIYIO
tommry nopon. Ecnu Bpemst nBmxenns MeHbie 25-50 meT (0OBIYHO MPHHUMAEMBIH MPOSKTHBIA CPOK
paboTel Bomo3abopa), TO BOAOHOCHBI TOPH30HT HE 3allUIIEH OT HEHTPANBHBIX XUMHUYECKUX
3arpsI3HEHUN.

B ciyuasx, xorma 3aneraromasi HaJl BOJOHOCHBIM TOPH30HTOM TOJIIA TOPOJ HE OOecreduBacT
€CTECTBEHHYIO 3all[UIEHHOCTb MOJ3EMHBIX BOJ| OT MIOBEPXHOCTHOTO 3arpsI3HEHUsI, 3alllUTa Bog03abopa
B npenenax 3CO peanusyercsi CHeUUaIbHBIMH MEPONPUATHUSIMH TaK, YTOOBI BO3MOXKHBIE MCTOYHHKH
3arpsizHeHus ObuM yaaneHsl oT rpanul 3CO Ha paccTosHHE, IPU KOTOPOM UTUTENBHOCTD JABHKEHHS
3arpsi3HEHU! 1Mo TIacTy K Bojo3abopy Oyner He MeHee 3aganHou (100-400 cyTt amst MUKpOOHBIX, 25-50
JIET JUTSI XUMHYECKHX 3arpsisHEHUH).



Ha ywactkax pacnosnoxeHusi Bom03a0OpOB, TJA€ 3amachl MOJ3EMHBIX BOJ  TO3BOJISIOT
HEOTPaHUUYECHHYIO BO BPEMEHH JUTUTENILHOCTh MX SKCIUTYaTallH, BOAOHOCHBIA TOPH30HT TaK)Ke OIDKEH
OBITD 3aIIUIIEH OT JIF0O0T0 B/ 3arpsi3HEHNS] HA HEOTPAaHWYEHHBIH CPOK.

13.4. Bo3moxxHocTs opranmzanmu 3CO ompenensiercss Ha CTagud BBIOOpa HCTOYHHKOB
[EHTPAIN30BAHHOTO XO35IHCTBEHHO-TIMTHEBOTO BOI0CHA0XKeH!; poekTrpoBanne 3CO OCHOBBIBaETCS
Ha Marepuajax THIPOTEOJIOTHYECKNX, THIPOJOTHIECKNX, CAHUTAPHBIX, MHKPOOHOIOTHYECKUX
HCCIIEIOBAHUM.

[Ipoekr 3CO BXOODUT B COCTaB TPOEKTAa XO3IUCTBEHHO-TIUTHEBOTO BOJOCHAOXKEHUS U
paspabatbiBaeTcs BMecTe ¢ HUM. [IpoexT 3CO U miaH caHUTapHBIX MEPONPHATHH, NpeJHA3HAYEHHBIX
11 obecrieyeHus TpeOyeMoro KauyecTBa IOI3€MHBIX BOJ, JOJKHBI OBITh COIVIACOBAHBI C UCIIOIKOMAMH
MecTHBIX COBETOB JICMYTATOB, C 3EMJICTIONB30BATEIISIMH, C OPTaHAMU CAHUTaPHO-3IHIEMHOJIOTHIECKON
CITy’KOBI, OpraHaM¥ IO PETYJIMPOBAHUIO HCIIOJIB30BaHMSI M OXpaHe BOA, OPraHaMH KOMMYHaJbHOTO
XO03HCTBa, OpraHaMu I'eOJIOTHH.

13.5. B coctaB 3CO BXoAsaT TpH MOsAca: MEPBBII - CTPOTOro pekuUMa, BTOPOHM U TPETHH -
orpanndenuil. Ilepsrrii mosc 3CO BKIIIOYAET TEPPUTOPUIO PACIIONOKEHHS BOJ03a00POB, IUIONIAIOK
pacrojoXeHuss BCEX BOJOIPOBOAHBIX COOPY)KEHHMH, TIPH HMCKyCCTBEHHOM TIONOJHEHHH -
MH(QUIBTPAIIMOHHBIE COOPYKEHHSI W BOAOMOABONAIMK KaHan. OH yCTaHaBIMBaeTCd B LEIAX
YCTpaHEHUS! BO3MOXKHOCTH CIyYaifHOTO WJIM YMBIIUIEHHOTO 3arpsA3HEHUS BOABI MCTOYHHKA B MECTE
pacIoaoKeHus BO03a00pHBIX B BOJOMPOBOIHBIX COOPY KEHHH.

I'panuna nepsoro nosica 3CO ycTaHaBIMBAeTCs B 3aBUCUMOCTH OT 3aIUIIEHHOCTH MOJI3EMHBIX BOJ
B TIipefenax nepBoro u BToporo mosicoB 3CO: Ha pacctosnuu He MeHee 30 M OT Bomo3abopa - mpu
UCTIONIb30BaHNUN 3ALHUIEHHBIX MOJ3EMHBIX BOJ, U Ha pacCTOSHUM He MeHee 50 M - MPH UCTIONb30BaHUU
HEJIOCTaTOYHO 3alMIICHHBIX BOJ. [IpM HCIONB30BaHMM TPYNIBI MOJI3EMHBIX BOA03a00pOB IpaHUIla
MepBOTO Iosica J0JDKHA OBITH yaaneHa Ha Te ke paccrosHus (He menee 30 mim 50 M) OoT KpaiHuX
CKBa)KMH (IIAXTHBIX KOJIOJIEB) BOA032a00PHBIX IPYIIIL.

Ecnu paccrostHue Mexay BoJ03a00pHBIMH CKBakMHamu mpesbimaer 100 M, mepssiit mosic 3CO
JIOIYCTHMO YCTaHABIIMBATh OTIEIBHO JUIS KQKIO0H CKBAKUHBI.

B oTmenmpHBIX ciydasx Juid  BOJ03a0OpOB, PACHOJIOKEHHBIX HA TEPPUTOPUH OOBEKTa,
MCKJTIOYAIOIIET0 BO3MOXHOCTh 3arpsA3HEHMS MOYBBI M MOJ3EMHBIX BOA, a TAKXKE IUII BOJ03a00pOB,
pacroNoKEHHBIX B OJIATONPHUATHBIX CAHUTapHO-TEXHHYECKHX W THAPOTEOJOTHYECKHX YCIOBHSIX,
rparuiy nepeoro nosica 3CO momyckaeTcs MPUOIM3UTE K BO03a00py 10 COTJIACOBAHUIO ¢ MECTHBIMU
OpraHaMH CaHUTAPHO-3NUAEMHOJIOTHYECKON CITyK0bI Ha paccTosiHUE 10 15 mnm 25 M COOTBETCTBEHHO
JUIS 3ALUIEHHBIX WM HEJ0CTATOYHO 3alHUIICHHBIX BOJOHOCHBIX MJ1aCTOB.

[Ipn MCKyCCTBEHHOM TMOIOJHEHHH 3alacoB IOJ3E€MHBIX BOJ TIpaHMIA MEPBOro IMosca JOJDKHA
YyCTaHaBJIMBaThCs HA PacCTOSIHUM He MeHee 50 M OT Bojo3abopa u Ha paccrossHun He MeHee 100 M oT
MH(UIBTPAIIMOHHBIX COOPYXEHUH (OacceitHOB, KaHAIOB U JIp.). [i1si OeperoBbIX (MHQHUIBTPAIIOHHBIX )
B0J103200pOB TIOI3€MHBIX BOJI B TPAHHIIBI IIEPBOTO M0s5ICa HEOOXOIMMO BKIJIIOYATH TEPPUTOPHIO MEXKITY
BOJI03200pOM U TIOBEPXHOCTHBIM BOJOEMOM, €CJIH PACCTOSIHME MeXTy HuMH Menee 150 m. [Jlns
MOJPYCIIOBBIX BO/I03ab0poB nepBblil nosic 3CO crexyeT mpexycMaTpuBaTh Kak JJisi BO03ab0poB n3
MTOBEPXHOCTHBIX HCTOYHUKOB BOJIOCHA0)KEHHS.

13.6. Bropoit nosic 3CO mpenHa3Ha4eH U 3alIWTHl BOJOHOCHOTO TOPH30HTa OT MHKPOOHBIX
3arpsA3HEHNIT; TTOCKOIBbKY BTOPOH MOSIC pacroioKeH BHYTPH TPEThEro Mosica, OH MPEJHAa3HAuYeH TAKXKe
JUISL 3ALUTEL ¥ OT XUMHYECKOTO 3arpsI3HEHHUS.

OCHOBHBIM TIApaMETPOM, OMPEACIAIONIAM PACCTOSTHUE OT TrpaHuibl BToporo mosica 3CO gdo
BOJ03a00pa, SBISIETCS PAacueTHOE BpeMs 7 M IPOJBHKEHHS MHKPOOHOTO 3arps3HEHHS C IIOTOKOM
MOJ3EMHBIX BOJ K BOJI03200py, KOTOPOE JODKHO OBITH JOCTATOYHBIM JUISl yTPATHI dKU3HECIIOCOOHOCTH
Y BUPYJICHTHOCTH NIATOTE€HHBIX MUKPOOPTaHU3MOB, T. €. sl 3((EKTUBHOTO CAMOOYHIIIEHHS BOIBI.

I'panuna Broporo mosgca 3CO ompenensercs TUAPOJUHAMUYECKMMHU pacdeTaMH HCXOAS H3
YCIIOBHI, YTO €CNM 32 ee MpejeNaMH 4Yepe3 30HY aj’paluyd WM HETOCPEICTBEHHO B BOJIOHOCHBIM
TOPHU30HT HOCTYIISIT MUKPOOHBIE 3arpsi3HEHNS, TO OHHM HE TOCTHTHYT Bojo3abopa. PacuerHoe Bpems 7,
BBIOMpAETCs B COOTBETCTBHHU C PEKOMEHIAMsAME Taour. 41.

Tabmuma 41
T,.cyT
I'maporeonoruueckue ycuoBus B mpegenax [ u 11 B npenenax Il u IV
KIMMaTHIeCKUX KIMMaTHIeCKUX
paiioHOB paiioHOB

1. I'pyHTOBBIE BOIBI:
a) MpH HAJUYUU THIPABINYECKOW CBSI3U C OTKPHITHIM 400 400
BOJIOEMOM




0) pU OTCYTCTBUM TUIPABINYECKON CBS3U C OTKPBITHIM 400 200
BOJIOEMOM

2. HaropHble 1 Oe3HaNOpHBIE MEKIUTACTOBBIE BOJIBL:

a) TpH HAIMYUHM HENOCPEJCTBEHHON THAPAaBIMYECKOM 200 200
CBSI3U C OTKPBHITBIM BOJOEMOM

0) IpH OTCYTCTBUH HEMOCPEICTBCHHONW THIPABINICCKOM 200 100

CBA3H C OTKPBITBIM BOOOEMOM

13.7. Tpetnit mosic 3CO mpemHa3HAYCH IS 3aIIHUTHI IOJA3EMHBIX BOJ OT XUMHYECKUX 3arpsi3HCHUAH
Pacnonoxenue rpanutipl Tpethero nosica 3CO Taxke onpenensercs TiAPOANHAMUYECKHIMHU pacyeTaMu
UCXOJsl U3 YCJIOBUs, YTO, €CIM 3a €€ IpeJellaMM B BOJOHOCHBIM IIIACT MOCTYISIT XUMUYECKHUE
3arpsI3HEHHUS, OHU WM He JOCTHIHYT BoJ03a00pa, IepeMernasich ¢ NOA3EMHBIMH BOJaMH BHE 00JIaCTH
MUTaHMs, WM AOCTUTHYT BOJ03a0opa, HO HE paHee pacdeTHOro BpemeHu 7, Bpems mpoxaBmxeHHs
3arpsi3HEHHOW BOABI OT TpaHUIBl TpeTbero mosica 3CO 1o Boxo3abopa ODKHO OBITH OoJblIe
MPOCKTHOTO CpOKa DJKCIUTyaTtaruu Bopo3abopa (25-50 mer) Ecnum 3amackl MOA3EMHBIX BOJ
o0ecIieunBal0T HEOrPaHMYCHHBIN CPOK IKCIUTyaTallli BO03a00pa, TPETHH MOSC JODKEH 00ecreunTh
COOTBETCTBEHHO JJTHTEIFHOE COXpAaHEHHE KaueCTBa IT0I3EMHBIX BOJ.

Yyer HecTaOMIIBHOCTH XMMHYECKOTO 3arps3HEHHMs, MTO3BOJISIONINN COKPAaTUTh Pa3sMEphbl TPETHETO
nosica 3CO, BO3MOKEH TOJIBKO MPH HAINYNH COOTBETCTBYIONINX SKCIIEPUMEHTAIBHBIX TaHHBIX.

MeToasl THAPOTEOTIOTHYECKUX PAcdeTOB UIS ONPENENICHHS T'PAHHUI BTOPOTO M TPETHETO MOSCOB
3CO mpu pa3TUYHBIX THAPOTEOIOTHUECKUX YCIOBUSAX M PA3IMYHBIX CXeMaxX BOJ03a00POB MPHBEICHBI
B 1. 13 15- 1322.

13.8. IIpu 0co60 TPyAHBIX MECTHBIX YCIOBUAX MPH YCTAHOBJICHUH HAIUICKAIINX TPAHUL] BTOPOTO U
TPETHETO MOSICOB UX pa3Mephl B MOPSIIKE UCKIIOUYEHHSI MOTYT ObITh YMEHBIIEHBI HJIH 3TH I10sICa MOTYT
OBITh OOBEAMHEHBI NPU YCIOBUH, YTO KAa4eCTBO ITOJ3EMHBIX BOZ OT ITOr0 He yXyImurTcs. B atom
cilyyae CIIelyeT IpelCTaBUTh OOOCHOBaHME BO3MOXKHOCTH YMEHBLICHHUS Pa3MEpPOB BTOPOTO HIIM
TPEThEr0 MOSCOB (WM WX OOBEAWHEHUs), NPETYyCMOTPETh NpPH HEOOXOJMMOCTH CIeIHaNIbHBIE
3alIMTHBIE MEPONPHATHS M TIOJyYUTh Ha YKa3aHHbIE M3MEHEHHUs COIJacoBaHHE CaHHUTapHO-
SMMIEMHUOIOTUYECKON CIy>KOBI M IpyTuX OopraHu3anuii (cm. 1. 134).

13.9. Ecim y4yacTok pekn (WM HMOBEPXHOCTHOTO BOJOEMA) BXOAUT IO THAPOTEOJOTHYECKOMY
pacdeTy B TIpenmensl MMepBoro, BToporo u tperbero mnosicos 3CO GeperoBoro (MH(OMIBTPALIMOHHOTO)
B0J103200pa TOA3EMHBIX BOJ, MMEIOLIETO THAPABIMYECKYIO CBA3b C HA3BAHHBIMH MOBEPXHOCTHBIMHU
BOJIOEMaMH, TO M IUIS TIOCIIEAHUX HEOOXOIMMO YCTaHABIMBAThH IEPBHIN, BTOpor U TpeTuii nosica 3CO
KaK JiJIsl TOBEPXHOCTHOTO BojioeMa B cOOTBeTCTBHH ¢ M1l. 4 1-4 3 TTonoxenust o 3CO. I'paHuiibl moscoB
3CO st TOBEPXHOCTHBIX BOJOMCTOUYHUKOB (PEK, 03€P, BOAOEMOB) YCTAaHABIUBAIOTCS B HAIIPABICHISIX
BBEPX M BHU3 10 TCUCHHIO, a TAKXKE B IIyOb Oepera.

I'panunnel nepBoro nosica 3CO BBepX W BHHU3 IO TEUYEHHIO (T. €. BIOJb BOJOTOKA WIJIM BOJOEMA)
ycraHaBiuBaroTcs Ha paccrosaud 100- 200 M OT KpailHUX CKBa)XKHH OEperoBoro Bojo3abopa B
3aBUCHMOCTH OT MPOTOYHOCTH, IIMPHHBI aKkBaTopuu u ap. [lo mpuneratomemy k Bogozabopy Oepery
rpanunna repsoro nosica 3CO Bomo3abopa ycraHaBIMBaeTCsl Ha paccTosHUM He Ommke 100 M oT TuHUM
ype3a BOJIBI TIPH JIETHE-OCEHHEW MEXEHH; 10 IMPOTHBONOJIOKHOMY Oepery-cM. [lomoxenue o 3CO, m.
41.

I'panmusr Broporo mosica 3CO BBepx IO TEUSHHIO BJOJH BOJOTOKA (MJIM BOJOEMA) H €r0 OOKOBBIX
MIPUTOKOB OIPEIEIIAIOTCS C YYETOM BpEMEHH Ipolera BOABI OT BOJ03a00pa, HEOOXOOUMOTO Ul ee
MHKpPOOHOTO CaMOOYUILEHHUS, YTO, B CBOIO OUEpPE/ib, 3aBUCUT OT CKOPOCTH TEUEHUS U KIMMaTHYECKUX
yciaoBuil. BHU3 1o TeyeHHIo oT Bogo3abopa IpaHHIla BTOPOTO IOsica JOJDKHA OBITh HAa PAacCTOSHHU,
obecrieunBaONIeM BOA03a00Op OT 3arps3HEHUs TPH  OOpPAaTHBIX BETPOBBIX TEYEHHSX, YTO
YCTaHABJIMBACTCS C YYETOM XapaKTepa BOJOTOKA, CKOPOCTH TEYeHHs BOABI B HEM W CHJIBI BETpa.
bokoBeie rpanuisl Broporo nosica 3CO onpenensioTes MUPHHOW OeperoBoil MOJIOCkl, KOTOpas Mpu
OTCYETE OT ype3a BOJIbI JIETHE-OCEHHEH MeXEHH JI0JDKHA COCTaBisATh He MeHee 500 M rpu paBHUHHOM
penbedpe MecTHOCTH; HpH TOpHCTOM penbede MecTHOcTH-750-1000 M (Juis MOJOTOro W KPYTOTO
CKJIOHOB COOTBETCTBEHHO). ['pannisl Tperbero mnosica 3CO BOIOTOKOB (BOZOEMOB) BBEpX M BHHU3 IO
TEUYEHHWIO COBNAJAlOT C TPAaHWIEH BTOPOTO IOsca, OOKOBBIE TPAHUIBI TPOBOIATCS 10 JIMHUHU
BOJIOpazena B mpenenax 3-5 KM, BKIIOYAs NPUTOKH pekd (cM. mm. 4.2.2-4.2.6 Tlomoxenus). Ecmu B
paiioHe OeperoBoro WHQHUIBTPAMOHHOTO BOA03a00pa pacIONOKEHHE T'PAaHWI[ BTOPOTO M TPETHETO
nosicoB 3CO B ri1yOb Oeperos, olpeeeHHoe 10 yKa3aHusaM M. 13.9, He coBIagaeT ¢ pacroioKeHUeM
STHX K€ TPAHHUII, ONpPEACNICHHBIX 10 THAPOTeoJOrnyecKuM pacderam (cM. mm. 13.15-13.22), cnenyer
MPUHUMATh PAcIOOkKEHHUE, IPU KOTOPOM IPaHMIIBI YAaJIeHbI OT BOL03a00pa Ha OOJIbILIEEe PACCTOSHUE.

13.10. CanutapHO-0370pOBUTEILHBIE U 3ALIUTHBIE BOJOOXPAaHHBIE MEPOIIPUATHUS YCTAaHABIMBAIOTCS
otaenbHO i Kakaoro mosica 3CO B COOTBETCTBHM C €r0 Ha3HAYEHUEM M BBIIOJHSIIOTCS JIMOO Kak




€/IMHOBPEMEHHBIE MEpbI, OCYIIECTBISIEMbIE JI0 Hadasla KCIUTyaTallik Bojo3abopa (HampuMep, CHOC
HEKOTOPBIX CTPOEHUH, YCTPOMCTBO OTpajbl U Jp.), JIMOO KaK IOCTOSHHBIE MEPOIPHATHS PEKUMHOTO
XapakxTtepa (3arperieHre HOBOro CTPOUTEIbCTBA, 3alPEIICHNE NCTIOJIb30BAHMS SIIOXUMHUKATOB H JIp.).

13.11. ITo BTOopomy wu TperbeMy mosicam 3CO mpenycMaTpuBaroTCsl Cleaylomue ooume
MEpOIPUSTHS:

1) BBIsIBNICHME, TUKBUAAIMS (MM BOCCTAHOBIICHHE) BCEeX OE3IEHCTBYIOMIMX, CTAPHIX, Ne(HEKTHBIX
WIN HENPaBWIBHO OSKCIUTyaTUPYEMBIX CKBAaXXHH, IIPEACTAaBISIOIMX OIACHOCTh B OTHOIICHHH
BO3MOXKHOCTH 3arpsi3HEHHS BOJOHOCHOTO TOPU30HTA;

2) perynupoBaHHe J1I000T0 HOBOTO CTPOUTENBCTBA U OypeHHE HOBBIX CKBAXKHH IPU 003aTEIHHOM
COTJIACOBAaHMM C MECTHBIMH OpraHaMU CaHMTAPHO-3IMIEMHOJIOTHYECKOH CiIyxOBl, OpraHamMu
re0JIOTMYECKOr0 KOHTPOJISI U OpPraHaMH 110 PETYINPOBAHUIO HCTIONIb30BAHUS U OXPAHE BOJ;

3) 3ampenieHue 3aKaukyi OTPaOOTaHHBIX BOJ B I10/I3€MHBIE TOPU3OHTHI, OA3EMHOTO CKJIaTUPOBAHHS
TBEPBIX OTXO/IOB M pa3padOTKH HEAP 3€MJIH, KOTOpasi MOXKET MPUBECTH K 3arpsi3HEHUIO BOJJOHOCHOTO
TOPH30HTA;

4) CBOEBpEMEHHOE BBIIIOJIHEHHE HEOOXOAMMBIX MEpPONPHUATHH 10 CAaHUTApHOW OXpaHe
MOBEPXHOCTHBIX BOJIOTOKOB M BOJOEMOB, MMCIOIIMX HETOCPEICTBEHHYIO THIIPABINYECKYIO CBS3b C
UCTIONIB3yEMBIM BOJIOHOCHBIM TOPH30HTOM;

5) 3ampelneHHe pa3MENICHUS HAKOIMUTENeH IPOMCTOKOB, IIIAMOXPAHWIMIN,  CKJIaJI0B
TOPIOYECMA30YHBIX MaTEpPHAIOB, CKIAI0B SIOXMMHKATOB W MHHEPAIBHBIX YIOOPEHHH, KPYITHBIX
nruneadpuk HM  KUBOTHOBOJYECKHX  KOMIUICKCOB-MCTOYHHKOB — XMMHYECKOI'O  HHUTPATHOTO
3arpsi3HEHUS, a TAKKe APYTHUX OOBEKTOB, 0OYCIIOBIMBAIOIINX ONACHOCTh XMMHUYECKOI'O 3arps3HEHUS
HO/3EMHBIX BOJI; Pa3MelleHHe TaKuX OOBEKTOB JOIycKaeTcs B Ipezenax tperbero nosica 3CO Tonbko
NIPY MCTOJIb30BAaHNH 3alUIICHHBIX MOJ3EMHBIX BOJI, & TAK)KE IIPH YCIOBUH BBHIITOJIHEHUS CIIEIIMAIBHBIX
MEpOIPUSTHH 10 3allUTe BOJOHOCHOTO TOPHU30HTa OT 3arpsi3HEHHS W 10 COTJIACOBAHUIO C
BBILIICHA3BaHHBIMH OpraHaMHU CAHUTApHOT'0, T€0JIOTMYECKOTO 1 BOJTHOTO KOHTPOJIS.

IMpn pasmemennn B mpepenax Tperbero mnosica 3CO 00BEKTOB, SIBISIOMINXCS HCTOYHHKAMH
MHUKpOOHOTO  3arpsi3HeHUsl (Mo  (QWIBTpanWy, HABO3OXPAHWJIMINA, >KUBOTHOBOAYECKHE H
NTHLEBOAYECKNE TIPEANPHUATHS M T. II.), JOJDKHA OBITh HCKIIOYEHA BO3MOXHOCTH ITOCTYIUICHHS
MTOBEPXHOCTHOTO U IPEHAKHOTO CTOKA Ha TeppUTOpHIo BToporo mnosica 3CO.

13.12. Tlo Bropomy mosicy 3CO, KpoMe MEpONPHUATHIA, OOMINX TSI BTOPOTO M TPETHETO TOSCOB,
yKa3aHHBIX B 1. 13.11, moamexat BBIIOJIHEHUIO CIEAYIOIINE JOMOTHUTEIbHBIE MEPOTIPHATHSL:

1) 3amperenue:

pa3MemieHus KIaaOWI, CKOTOMOTMJIBHHMKOB, IIOJIEH acCeHW3aluM, Mojel (uibTpanuy,
3eMJICAICIBYECKUX TOJEeH OpOIICHHUS, CHJIOCHBIX TpaHIIEH, XMBOTHOBOJYECKUX M INTHIEBOJUYECKHX
NPEANIPUSTHH, a TaKkKe IPYTrHX CeIbCKOXO3IHCTBEHHBIX OOBEKTOB, OOYCIOBIMBAIOLIMX OIACHOCTH
MHUKpPOOHOTO 3arpsi3HEHUS ITOJJ3EMHBIX BOJI;

MIPUMEHEHHUS YAOOpEHUH U SII0XUMHUKATOB;

MIPOMBIIIICHHON pyOKH Jeca;

2) BBINOJHEHHUE MEPONPHUITHI O CaHUTapHOMY OJIaTOYCTPOMCTBY TEPPUTOPHH HACEJICHHBIX
MYHKTOB 1 JIpyTuX 00BbEeKTOB (KaHAIN30BaHHE, YCTPOMCTBO BOAOHETIPOHUIIAEMBIX BRITPEOOB) U JIp.

13.13. Ilo mepBomy mosicy 3CO IOMONHUTETHHO K MEPOIPUSATHSIM, yKa3aHHBIM B Tir. 13.11 u 13.12
JUISL BTOPOTO M TPETHETO IMOSACOB, MPEAYCMATPUBAIOTCS CICAYIOIINE MEPHI:

1) TeppuTOpUS EPBOTO TOsica JODKHA OBITh CINIAHUPOBAHA AJISL OTBOJA IIOBEPXHOCTHOTO CTOKA 3a
ec IpezIenbl, 03€JIEHEHa, OTPpaXIeHa 1 00ecieueHa IIOCTOSIHHON OXPaHOH;

2) 3amperiaroTcs BCE BHUIBI CTPOUTENBCTBA, HE HMEIOLIME HETOCPEICTBEHHOIO OTHOLICHHUS K
SKCIUTyaTalld Bo/103a00pa W BOJIOIIPOBOAHBIX COOPY)KEHHH, B TOM HYHCIIE JKUJIBIX U XO3SHCTBEHHBIX
3/IaHMH, MPOKIIaJKa TPYOOIPOBOJIOB Pa3IMYHOTO Ha3HAYEHUs, NMPOXXMBaHHE JOJEeH (B TOM YHUCIE
paboTaronx Ha BOIONPOBO/IE), 8 TAKXKe IPUMEHEHHUE IIOXUMHKATOB U yI0OpEHHH;

3) 3maHus JOJDKHBI OBITh KAHAJIM30BAaHBI C OTBEJCHUEM CTOYHBIX BOJ| B CHCTEMY KaHAIM3AIMH WA
Ha MECTHBIE OYMCTHBIE COOPY)KEHHMsI, PACIIOJIOKEHHBIE 3a mpenenamu nepsoro nosca 3CO ¢ yyerom
CaHNTAPHOTO pexuMa Ha TeppuTropun Broporo mosica 3CO. B HCKIIOUUTENBHBIX CITydasx IpH
OTCYTCTBUH KaHAJIM3alUU YCTPAUBAIOTCS BOJOHEIIPOHMIIAEMBIC IPHEMHUKHU IS OBITOBBIX OTXOMOB U
HEYHCTOT, PACIOJIOKCHHBIE B MECTaX, WCKIIOYAIOMINX TNPH HMX BBIBO3E 3arpA3HEHHE TEPPUTOPUH
MIEPBOTO U BTOPOTO MOSICOB;

4) mpenycMaTpuBaeTCcs CTPOroe BBHIIIOJHEHHE CAaHUTAPHO-TEXHUYECKUX TPEOOBaHMH K KOHCTPYKIIUH
B0JI03a00PHBIX U HAOJIONATENILHBIX CKBAXKUH (OTOJIOBKH, YCThS, 3aTpyOHBIC IIPOCTPAHCTBA CKBAKUH H
Ap.);

5) Bomo3a0OpHBIE CKBaXXMHBI JIOJDKHBI OBITH 00OPYZOBaHBI ammapaTypou Uil CHCTEMaTHYECKOTO
KOHTPOJII ~ COOTBETCTBUSI  (pakTHUeckoro  aedWra  IpuM  OSKCIUTyaTalMd W NPOEKTHOU



MPOU3BOIUTEIBHOCTH, MPEAYCMOTPEHHOM MPH MPOSKTUPOBAHUH BO/103a00pa U 0OOCHOBAHWH T'PaHMIL
3CO.

13.14. CocraB yka3aHHbIX B 1. 13.11-13.13 0CHOBHBIX CAaHUTAPHO-03IOPOBUTENBHBIX U 3AIUTHBIX
Mmeponpusitiii Ha Teppuropun 3CO NpH HAJIWMYMK COOTBETCTBYIOIIETO OOOCHOBAHMS MOMKET OBITH
YTOYHEH W JIONOJHEH NPHUMEHUTEIBHO K KOHKPETHBIM THAPOTEOJOTHYECKHM YCIOBHSIM C Y4ETOM
€CTECTBEHHOH 3alWIICHHOCTH IIOJ3€MHBIX BOJ, a TaKKe€ COBPEMEHHOIO WU MEPCIEKTHBHOTO
HapOJHOXO3SIMCTBEHHOTO HCIIONB30BaHUs TeppuToprn B paiione 3CO.

BomooxpanHble MEpOIIPHUATHS Ha peKax M Bojoemax, Bxomsamux B 3CO Bom03a00pOB MOI3EMHBIX
BOJI, yCTaHaBIHBalOTCA B cooTBeTcTBHH C [lomoxxennem o 3CO.

13.15. TunpporeosormdeckuMu pacueTamu s obocHoBaHus mpoekta 3CO momkHa OBITH
olpejiesieHa 00JIacTh 3aXBara, B Ipeeax KOTOpoi MO3EMHBbIE BOJbI B TEUCHHE PACUETHOTO BPEMEHH
3aXBaTBIBAIOTCSl BOA03ab0opoM. O0acTh 3axBara COCTaBIsIeT YacTh OoJiee OOMIMPHON 00IacTH MUTAHUS
B0J103a00pa, B KOTOPOH MOJI3EMHBIE BOJBI IBIKYTCS K BOJ03a00DYy.

Pa3zmepsl u koH(purypanms obnacTh 3axBaTa HaxOAATCS B 3aBUCHMOCTH OT THIA BoJ03abopa,
CXEMBI €T0 pa3MELICHUs U PeKIMa SKCIUTyaTalllH, a TAkKe OT THAPOTeOJIOTHYECKNX YCIOBHH (CTETIeHN
HEOIHOPOJHOCTH BOJIOHOCHOTO TUIACTA, HAIMYMS BHEITHUX NCTOYHUKOB IUTAHUS U Pa3Tpy3Kd H T. 11.).

Kak npaBuiio, BciencTBre CI0KHOCTH THAPOTE0JIOTHYECKHUX YCIOBHH 001acTh 3aXBaTa Bo103adopa
MMEET HEeNPaBHIbHBIE TEOMETPHUECKIE OUEPTAHMSI, BBIIBICHHE KOTOPHIX BO3MOXHO TOJIBKO Ha OCHOBE
rpad0aHaTUTHIECKAX TOCTPOCHUH C HCHOJB30BAHMEM KapT THAPOHM30IBE3 (THAPOU3OTHIIC),
COCTaBJICHHBIX 110 JaHHBIM IIOJIEBBIX HAOMIOAEHUH WM MOJEIUPOBAHHS (PUIIBTPALN OA3EMHBIX BOX
K BOJ103a00py.

13.15. Ecnm peanpHas Tuaporeojornyeckas 0OOCTaHOBKA MOXKET OBITh CXEMaTH3UpOBaHA U
OCpellHEHa II0 OCHOBHBIM pacyeTHBIM MapamerpaM (OOBIYHO 3TO OKa3bIBAeTCs BO3MOXKHBIM B
OTHOCHTENBHO TPOCTHIX THAPOTEOJIOTHUYECKUX YCIIOBUSX, & TAKXKE B CIIOKHBIX YCIOBHSX, HO Ha pPaHHUX
CTaauix NpoeKTUpoBaHHs Bojo3adopa um 3CO), obmactb 3axBaTa Bomo3abopa W Jpyrue HCKOMBIE
BeJIMUMHBI 11 06ocHoBaHMA npoekTa 3CO Bo103ab0poB M0A3eMHBIX BOJ MOXKHO OIPEAECIAThH ITyTeM
AHAJMTUYECKUX TMIPOJHMHAMHYECKUX pacueToB. IIpu 3ToM, ecinn B Bo03abope KOJMYECTBO CKBAXKHH
Ooyee OHOM WJIM WCIOJIB3YETCSl TOPU3OHTANbHASI JIPEHA, CXEMATH3MPYIOTCS M CaMH BOJI03a00pEI:
OOBIYHO WX HPEACTABISIOT B BUJE €IUHBIX I'PYIIIOBBIX BOI03a00POB - KOMIIAKTHONW COCPEIOTOUCHHON
TPYIIBl CKBAXWH WM JHMHEHHOTO psAga CKBRXWH. B cHcTEMax HCKYCCTBEHHOTO ITOTIOJIHEHHS
MTOJI3EMHBIX BOJ BECh KOMIDIEKC COOPYKEHHUH (B0m103200p, HHOMIBTPALMOHHBIE COOPYKEHHS) MOXKHO
MpUOIMKEHHO TIPEICTaBUTh B OOOOLICHHOM BHIE KaK OJMHOYHBINA YKpPYNHEHHBIH Bomo3abop ¢
nedutom

0 =005, (163)

rae Q, - o0muil pacxoa BOJ03a00PHBIX CKBaXKUH, (J; - CPEAHUI PacXoia BOJIBI, MOCTYIAIOIICH B
TUIACT U3 MHHUIBTPAUOHHBIX COOPYKEHHUH.

Taxoit pacueT BO3MOKEH IPH OTHOCUTEIBEHO OOJBIIOM pacxoje BoJ03adopa B CPaBHEHHUH C O0IIeH
nozadyeld Ha nHpUIbTpanuio u pazmepax 3CO, MPEBOCXOMAMINX PACCTOSIHUE MEXIY BOI03a00pHBIMU
CKBR)KMHAMH U MHOWIBTPAINOHHBIMH COOPY)KEHHSIMH.

13.17. OOoOmeHHas cxema (WIBTPANMK TOA3EMHBIX BOJI K Bomo3abopy c¢ medutom Q B
OJTHOPOJHOM HEOTPAaHWIEHHOM BOJOHOCHOM IUIACTE€ IPH HAIMYMH OZHOMEPHOTO ECTECTBEHHOTO
OBITOBOTO ITOTOKA C EAMHUYHBIM PACXOIOM ¢ TIpeICTaBlIeHa Ha puc. 62.
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62. Cxema puabTpanuu nNoa3eMHbIX BOJA K Bo103a00py

OOnacth 3axBaTa BOZ03a00Opa YBENMYMBAEGTCS B Ipolecce OKCIUIyaTallud Bojxo3abopa u
COOTBETCTBEHHO moJioxkeHune rpanul] 3CO u3MeHseTcsl BMECTe C yBEJTHUEHHEM JIUTEIBHOCTH paboThI
Bomo3abopa 7, gua pacuera 3CO STOT Tepuo B 3aBHCHMOCTH OT BHIA 3arpsA3HCHHIA,



THAPOTE€OJIOTHYECKUX M KIMMATHYECKHX YCIOBHH TPUHHMAETCs pPaBHBIM: ISl MHKPOOHOTO
sarpsisHenus 1T = T, = 100-400 cyt. (cMm. 1. 13.6), nist xumudeckoro 3arpsisHenus 7= T, > 25 net (cMm.
n. 13.1). B npenensHOM citydae pu BechbMa JUTUTEIBHON 3KCIUTyaTalluy Bo103a00pa IpaHulbl 001acTu
3axBaTa yCTaHABIIMBAIOTCS 10 HEHTPAILHOM (pa3/esbHOI) IMHUN TOKA B YCIOBHSAX YCTaHOBHBIIEIOCS
JIBYDKCHUSI.

13.18. [lns mnpaktudyeckux pacderoB 3CO o6nacTe 3axBaTa BOJO3a0OPHBIX COOPYKEHHH
CXEMaTU3UpyeTCs B BUIE NMPSIMOYTOJIbHUKA IUPUHOM 1 001Iel IpOTSHKEHHOCTHIO L, IpudeM (CM. pHC.
62)

L=r+R. (164)

BennunHa 2d npuHUMaeTcst paBHOI MakCUMaIIbHO# MIMprHE 00J1acTh 3axBaTa Bogo3adopa.

[IpotsoxenHocTs 3CO BBEpX MO MOTOKY AOJDKHA OBITH TaKOM, YTOOBI YaCTHIIBI BOJHI, YIAJCHHBIE OT
BOJI03a00pa Ha paccTOsiHME R, MOCTHINIM BOZ03abopa JHIIb K KOHIly pacyeTHOro BpeMeHH 7,
OTCUMTHIBAEMOT0 OT Hayajia BKJIIOYEHUs Bojozabopa (7' = T, mpu pacdeTe rpaHHIBl BTOPOTO Mosica
3CO, T = T, npu pacyere TpeTbero nosica 3CO).

Paccrosiaue R 1enecoo0pas3Ho MPECTaBUTh B BHIIE

R = Rq+A4R, (165)

rie Rq - paccTosiHME, TIPEOJ0JEeBaeMOE YacTHUIIAMH BOABI TPH JBWXEHHH CO CKOPOCTHIO

€CTECTBEHHOTO IOTOKa, YJENbHBIH PacXoa KOTOporo ¢; AR - NOMOJHUTENBHOE PACCTOSHUE, KOTOPOE
MIPOXOJUT YACTUIIA BOJBI IIPH AKCILTyaTallny Bogo3abopa.

BHuz no moroxy moazeMHsix Boj rpanuia 3CO, Kak NMpaBWIIO, MPOBOAWTCS Yepe3 PaslebHYIO
Touky N. Ho B Tex ciydasix, Korja paccTosiHIE OT BoJ03abopa 10 TOYKH N BEJIHKO M BpeMs ABHKEHUS
YacTUI[ BOABI OT Hee K BOm03abopy OOIbIe pacdeTHOro BpeMeHH 7, monokeHue rpaHunsl 3CO
cMermaeTcs OKe K BoJ03a00py Ha pacCTOSHHUE 7 OT Bogo3adopa.

13.19. B 6e3HamopHBIX BOJOHOCHBIX TOPH30HTAX, a TAKXKE B HETTYOOKO 3aJIeTaloIINX HAIIOPHBIX
IUIacTaX, MEPeKPhITBIX CBEPXY CIA0OMPOHUIIAEMBIMH OTJIOKECHUSMU (IBYXCIIOMHBIE CHUCTEMBI), NPU
OIIpe/IeNICHUH TIOJIOKEHUS IpaHuLbl BToporo nosica 3CO uis 3alMThl OT MUKPOOHOTO 3arpsi3HEHUS B
OTIENBHBIX CIy4asx, KaKk OTMe4deHO B M. 13.3, menmecooOpa3HO Y4HUTHIBATH BpeMs f, NMPOCAYUBAHUS
3arpsi3HEHHBIX BOJI 110 BEPTHUKAIIH JI0 OCHOBHOT'O IKCILTYaTal[MOHHOTO IUIacTa, T. €. mpuHuMarh 1 = T, -
t,. Ecnu t,>T,, BOTOHOCHBIH TOPU3OHT 3aIUIICH OT MUKPOOHBIX 3arps3HEHUI.

BennunHa ¢, mpuOIMKEHHO MOXKET OBITh ONIPE/eIIeHa 110 CIEAYIOINM (hOpMyJIam:

a) MpH MaJoil MHTEHCHUBHOCTH WH(QWIbTpAUMU 3arps3HEHHbIX Box € (e<k,, k, - KoadunmeHrt
¢unpTpanuM MOPOA 30HBI a’paluM), T. €. KOrAa HHQWIBTpanus TMPOUCXOAWT C HEMOJIHBIM
HacChIIIEHUEM TI0p BOJIOH,

tor ngmgy /3 €%ky - (166)
0) Ipu 3HAYNTENHHOW UHTEHCUBHOCTH MHQWIbTpaLUy € (€4, ), T. €. IpH MHPMIBTPAIMN C TOTHBIM
HaCBIIIECHUEM TI0D,

tom nymg / ky 5 (167)

B) IPH JIBYX-TPEXCIOIHOM CTPOCHUH BOJIOHOCHOM TOJIIIN
to~ ngmy? | (koAH ) - (168)
B dopmymax (166)-(168) m, m ny - MOIIHOCTb W aKTHBHAs IOPHCTOCTH IIOPOA HAJ
9KCIUTyaTHPYeMbIM TOPHU30HTOM (B ciydasx “a” W “6” - 3TO MOpoAbI 30HBI a’pauuu, B ciaydae “¢” -
MOpO/Abl BEpXHEro ciabompoHuIaemMoro ciuosi), AH - pa3HOCTb YpOBHEH BOABI OCHOBHOTO

IKCIUTYaTHPYEMOTO U BBIIIEISKAIIECTO TUTAOIIETO CIOEB.

[Mapametpsl kg, m, U ny. CIACAYET ONPENLIATh IPH Pa3Be/IKe MOA3EMHBIX BoJ. Ha paHHHX cTaausax
M3bICKaHUH (BBIOOP BOAOHOCHOTO TOPH30HTA, YUaCTKa PACIOJIONKEHHS BOJ03a00pa) MPH OTCYTCTBUHU
IKCMEPUMEHTAIILHO OIPEJICNICHHBIX 3HAUCHUH yKa3aHHBIX MapaMeTpOB MOCJEIHUE MPUHHUMAIOTCS IO
JUTEPATYPHBIM JIaHHBIM C YY€TOM IIOBBIIICHHOW BOJONPOHHUIIAEMOCTH IOKPOBHBIX OTJIOKEHUH U
MOPOJI 30HBI A3PALUH.

13.20. Metoast ompenenenus pazmepoB 3CO aHATUTHYECKUM CIOCOOOM pa3paboTaHbl IS
CIIeTIYIOINX PACUETHBIX CXeM (DMIBTPALMHU B OHOPOIHBIX MIACTaX ':

! PeKOMeH}IaIII/II/I o TUAPOrcOJIOTUNICCKUM pacuCTaM MJid OIPCACIICHHUA TI'paHULl BTOPOro0 H

TPETHETO TMOSICOB 30H CAHUTAPHOM OXpaHbl MOJA3EMHBIX HCTOYHUKOB XO3SMCTBEHHO-NUTHEBOTO
BogocHaOxenus. - M.: BHU BOJT'EO, 1983.

OpapoBckas A. E., JJanmun H. H. CaruTapHas oxpaHa Bog03a00pOB MOI3EMHBIX BOA. - M.:
Henpa, 1987.

1) opuHOYHAas CKBOKMHA WM KOMIIAKTHAs Tpynna B3aUMOJCHCTBYIOIIMX  CKBAXKHH
(cocpeaoTOYCHHBIH BO03a00p) BOJHM3M COBEPIICHHOI'O MIIM HECOBEPIICHHOTO BOMOTOKA (BOmOCMA)



NPU OTCYTCTBHU €CTECTBEHHOI'O TIOTOKA MJIM IPU HAJIMYWHM €CTECTBEHHOTO MOTOKA, HAINPABJIEHHOTO K
peKe, OT peKH, MapaieIbHO PEKe;

2) NMMHEWHBIHN psi BOJ03a00PHBIX CKBKUH BOJIM3M COBEPIICHHOTO MIIM HECOBEPIIEHHOTO BOJIOTOKA
(Bomoema) TpH OTCYTCTBHHM €CTECTBEHHOT'O IIOTOKA WJIM TIPH HAIWYAM ECTECTBEHHOTO IIOTOKa,
HAaIpaBJIeHHOTO K PEeKe, OT PEKH, MapaJuIEIbHO PEKe;

3) onmuHOYHAs CKBaXMHA WJIM KOMIIAKTHAs TIpyNHa B3aMMOJCHCTBYIOIIMX  CKBAXXHH
(cocpenoTodyeHHBII BOM03a00p) B HM30JIMPOBAHHOM BOJOHOCHOM TOPH30HTE B VAAJICHWH OT
MTOBEPXHOCTHBIX BOJOTOKOB (BOZOEMOB) P HAJIMYMH M OTCYTCTBHH €CTECTBEHHOT'O ITOTOKA;

4) nmUHEeNHBIH psill BOJI03a00PHBIX CKBAXHH B U30JHMPOBaHHOM BOJOHOCHOM TOPU3OHTE B yJaJICHUH
OT TOBEPXHOCTHBIX BOJOTOKOB (BOJOEMOB) IPHU HAIWYHUU €CTECTBEHHOTO IOTOKA, HOPMAaJIBHOIO K
JIMHUM PsJa CKBaXXUH, U IIPU OTCYTCTBUU €CTECTBEHHOIO IOTOKA;

5) cocpenoToueHHBI BOM03a00p B BOJOHOCHOM TOPHU30HTE, IIOJIy4YaroUIeM JIOMOJHUTEIBHOE
MHUTaHKE ITyTEM MEPETOKa U3 COCETHUX BOJIOHOCHBIX TOPH30HTOB.

COOTBETCTBYIOIIIE  pacdyeTHbIE  3aBHCUMOCTH  cojepkarcsi B “PekomMeHmamusx 1o
THUPOre0JIOTHYeCKUM pacueTaM ans onpenenenus: rpanun II u I moscoB 30H caHUTapHOM OXpaHbI
MTOJI3¢MHBIX HCTOYHHKOB X03IHCTBEHHO-ITUTHEBOTO BOJAOCHAOKEHUS .

B cioxHBIX cirydasx (CIo’KHas cxema Boj03a00pa, HECKOIBKO B3aUMOICHCTBYIOIINX BOI03a00pOB,
JpeH, y4YacTKOB WHTCHCHBHOW WH(MUIbTpaMu W3 KaHAJIOB, HAKONUTEJIECH IPOMCTOKOB M T. IL.;
HEOIHOPOIHOCTh BOJOHOCHOTO T'OPH30HTAa B IUIaHE WM B pa3pese; CIOXKHAS KOH(QUIYparus peKw;
pa3nUyHbIE YCIOBUSA Ha TPAaHUIAX BOJOHOCHOTO FOPU30HTA, CIO0XKHBIE THAPOXUMHUECKHUE YCIOBHSA U T.
M.) BMECTO aHaJUTHYeCKHX MerojoB pacdyera 3CO cieayeT WUCIONb30BaTh IpadoaHATUTHUECKHE
METOIbI pacyeTa, MOJITMPOBaHIe (PUIBTPALIK HA aHAJIOTOBBIX NPHOOpax, YUCICHHOE MOACIUPOBAHUE
¢ npuMeHenueM DBM.

13.21. TlpuMeHHTENFHO K HEKOTOPBIM HamboJiee TPOCTHIM CcXeMaM (WIBTpalil B paloHe
BOJIOOTOOpA pacueTHBIC 3aBUCUMOCTH is onpeaecHus rpanul] 3CO mpuBeneHs! B Ta0n. 42, 43 u Ha
puc. 63-86, rme Q - oOmas TPOW3BOAMTEIEHOCTh BOM03a00pa, m W 1 - MOIIHOCTh M aKTHBHAs
MOPHUCTOCTH BOJOHOCHOTO TOpPW30HTa; (J, - pacxol] €CTECTBEHHOIO ITOTOKAa IIOJ3EMHBIX BOJ K
GeperoBoMy Bon03a00py; O, - PacXxox OJHOM CKBa)XMHBI JIMHEHHOTO BOI03a00pa; p - KOIMYECTBO
CKBO)XMH B JIMHEWHOM B0J03a00pe; / - TOJIOBHHA JJIMHBI JMHEHHOTO psifla CKBaXKHH; 2G-pacCTOSHHE
MEXAY CKBOXWHAMH B IMHEHHOM DSy CKBa)KHH; X - PACCTOSIHIE OT PEKH 10 OeperoBoro Bogo3adopa;
Xp - U1 OEperoBbIX BOJ103a00POB - PACCTOSHHE OT PEKH 10 BOJOPA3JENbHON TOYKH; I BO103a00pOB
B YIAJICHUH OT PEK - PaCCTOSHIE OT BO03a00pa 10 BOIOPA3IeIbHOM TOUKH.



Tabmauma 42

Cxema Pacuernsie 3aBucumocTn aiist onpeneneHns rpaann 3CO Bog03a00poB MOA3EMHBIX BOJ JlomoTHATETHHBIC JaHHBIE
R r d
63,a R = Rg+4R r - 10 TpaduKy puc. 65 d=2QT/mmnL 0< mxyq
Rq = qT/mn AR- nio rpaduky puc 64 Pmax = X0-Xp dmax = 0/(2q) L =R+r
63,0 R = Rg+ A R; AR- 1o rpaduxy puc. 67 |- 10 rpaduky puc. 66 d - o rpaduky puc. 68 0> mxyq 0
Fmax = X9
69 R - mo rpaduxy puc. 66, 70 r - o rpaduky puc. 66 d-nio rpaduky puc. 71; 74 q=20
72 R - no rpaduxy puc. 66 r - o rpaduky puc. 73 d - no rpaduky puc. 74 -
75 R - no rpaduxy puc. 76 Fmax = VpP dax = 0/(2q) 270, = Qarctgyp +Xx,
0=0/2mx,
X, =x o1 %
yp = yp /xO
77,a AR - no rpaduky puc. 78 or | 2ql1 d= 20T/ mmnL -
r= -
2mnl 0
"max = Xg
77,6 R - no rpaduxy puc. 79 r= 20T/ mnL d=2Q0T/7mnL -
Fmax = X9
77, B or 2ql r- 1o rpaduky puc. 81 v, - TIo Tpaduky puc. 80 -
"= I+—= dmax =
2mnl ] Yp
Rmax =Xy
77,r R - mo rpaduky puc. 82 ry d - o rpaduky puc. 79 (npu R = 2d-x,) |-
p
,- 1o rpaduky puc. 80
83 R -1io rpaduky puc. 83 - 1o Tpaduky puc 83 d =20T/7mmnL -
84 R - o rpaduky puc. 85 - 1o Tpaduky puc. 85 d = 20T/mnmnL -




R - 1o Tabm. 43 r=x, _ZT(Q_Qnep) )_Cp—xp/B
* —0ly K - n - nmnL o
Xp Q[xp 1(x1’) v] (npu q#0) Q:L
d=R=r 27[43(""'1)
(npu g =0) O, =0—2mx ,q

Tabmura 43
3uauenus R/B B 3aBucumoctu ot T’
R/B 3Hauenus T 1pu v, paBHOM
0,01 0,05 0,1 0,2 0,5 1 2 5 10 100
0,1 0 0 0,001 0,002 0,003 0,005 0,007 0,008 0,009 0,01
0,5 0,003 0,013 0,025 0,046 0,089 0,132 0,172 0,212 0,229 0,248
1,0 0,013 0,064 0,119 0,213 0,403 0,573 0,728 0,87 0,93 0,992
2,0 0,088 0.405 0,73 1,223 2,074 2,715 3,226 3,645 3,833 3,981
3,0 0,36 1,508 2,531 3,857 5,74 6,943 7,805 8,467 8,723 8,971
4,0 1,19 4,294 6,499 6,909 11,8 13,43 14,54 15,36 15,67 15,96
5,0 34 9,815 13,32 16,67 20,25 22,15 23,4 243 24,64 24,96
10,0 63,56 80,38 85,94 90,42 94,74 96,9 98,26 99,24 99,62 99,96
20,0 3941 396,8 398.2 398.5 399,2 399.5 399,7 399,8 399.9 400
50,0 2491 2495 2497 2498 2499 2500 2500 2500 2500 2500

IIpumeuanue: T=

OTv

mnB? (1+v)
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Puc. 63. Cxembl pUIBTPAIUH K COCPEAOTOYCHHOMY OeperoBoMy Bo03a00py NpH
€CTeCTBEHHOM IOTOKe, HATIPABJEHHOM K peKe
a - OTHOCHTEIBHO Mallblii pacxon Bomo3abopa (Q<mxyq); 6 - OombIION pacxom Boao3abopa

(Q=mxoq)
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Puc. 64. I'padux pis onpeaenenus nporsikenHoctu 3CO R (k cxeme puc. 63,a)
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Puc. 65. I'paduk nis onpenenenus: nporskennoctu 3CO r ( cxeme puc. 63, a)
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Puc. 66. I'padux niist onpenesienns npotrsikenHoctu 3COr (k cxemam puc. 63, 6, 69) u R (x
cxeMme puc. 72)
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Puc. 67. I'padpuk nis onpenenenus nporsxenHoctd 3COR (k cxeme puc. 63, 0)
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Puc. 68. I'padpuk nis onpenenenus: mupurbl 3CO d (k cxeme puc. 63, 6)
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Puc. 69. Cxema ¢puiabTpanuu K 6eperoBoMy cocpel0TO4eHHOMY B0103200py NPH OTCYTCTBHHU
ObITOBOrO NMOTOKA (q = 0)
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Puc. 70. I'paduk s onpenesienus: nporsixeHnocta 3CO R (x cxeme puc. 69)
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Puc. 71. I'paduk nis onpenenenus mupunsl 3CO d (k cxeme puc. 69)
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Puc. 72. Cxema ¢puiabTpanuu K 6eperoBoMy cocpeI0ToO4eHHOMY B0O103a00py NpH
€CTeCTBEHHOM IOTOKe, HANPABJIEHHOM OT peKHt
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Puc. 73. I'padux nis onpenenenus nporsizkeHHoctd 3CO r (k cxeme puc. 72)
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Puc. 74. I'paduk nis onpenenenns mupunsl 3CO d (k cxemaMm puc. 69 u 72)
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Puc. 75. Cxema puIbTpaIHOHHOTO TeUeHUsI U GEPEroBOMy COCPEI0TOYEHHOMY BO03a00py
MPH €CTECTBEHHOM MOTOKe, MAPAJLIEJTLHOM peKe
a - OTHOCUTETIFHO MaJIBIi pacxo. Bos103a0bopa; 6 - 60ibIIoN pacxonx Boo3adopa
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Puc. 76. I'padpuk s onpenesienus: nporsixeHnocta 3CO R (x cxeme puc. 75)
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Puc. 77. Cxembl puIbTpALUM K JIMHeHHOMY OeperoBoMy Bo103a00py
a - ECTEeCTBCHHBIM IIOTOK HAIpaBIeH K peKe; 6 - E€CTECTBEHHBIH IIOTOK OTCYTCTBYET;, 8 -
€CTECTBEHHBII ITOTOK HAIPABIICH OT PEKH; & - €CTECTBCHHBIN TIOTOB MapajlielieH peKe
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Puc. 78. I'paduxk nas onpenenenust npors:keHHoct 3CO R (k cxeme puc. 77, a)
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Puc. 79. I'paduk nuis onpenenenus: nporsxenHocta 3CO R (k cxeme puc. 77, 6)
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Puc. 80. I'paduk 1u1st onpeeseHust IHPHHBI 00J1ACTH MUTAHUSI JIMHEITHOT0 GeperoBoro
Boj03a00pa y , (x cxeme puc. 77, B)
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Puc. 81. I'paduk niis1 onpenesenns nporsizkenHHoctu 3CO r (k cxeme puc. 77, B)
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Puc. 82. I'padux nas onpeaenenus nporsizkenHoctu 3CO R (x cxeme puc. 77,r)
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Puc. 83. I'padux nas onpeaenenus nporsizkenHoctu 3CO (r u R) npu neiictBumn
COCpPeA0TOYEHHOT0 BO103200pa B H30/IMPOBAHHOM HEOTPAHUYEHHOM ILIACTE
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Puc. 84. Cxema ¢puabTpanun K JJMHEHAHOMY B0103200py B HEOTPAHHYEHHOM ILJIacTe
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Puc. 85. I'padux nas onpeaenenus nporsizkeHHocTH 3CO (R u r) npu AeiicTBUY JTUHEHHOTO
B0/03200pa B U30/JUPOBAHHOM HEOTPAHMYEHHOM IJIaCTe

Puc. 89. Cxembl ¢puiabTpanuu B B0103a00py B YCJIOBHAX JONOJHATEILHOT0 MUTAHNUA IUIACTA
a - W1aH; 6 - cXeMa ¢ JOTOJHUTENbHbIM TUTAaHHEM ITyTeM NEPeTEeKaHus U3 COCEAHHX IUIACTOB; B -
CXeMa C JIONOJTHUTEIbHBIM IMTAHUEM 32 CUET YMEHBILICHHS HCIIAPCHUS

13.22. TIpu pacyerax 3CO OeperoBbIX B0/103a00OpPOB HEOOXOAWMO YUYHTHIBATH HECOBEPLICHCTBO
PEUHBIX pycen, 00yCIIOBJICHHBIX HEMOJHOTOM MX BPE3KH B BOJOHOCHBIN IIIACT, a TaKKe HAINYUEM B
JOXe CNabONPOHUIAEMBIX BKIIOYEHUH, 3aTPyIHSIONIMX THAPABIMYECKYIO CBS3b ITOJ3E€MHBIX H
MOBEPXHOCTHBIX BOJI.

[TpakTHyeckn HECOBEPIICHCTBO pEYHBIX pyceld MOXHO YYeCTb C IIOMOIIBIO METOAa
JIOTIOJTHUTEIBHOTO 1o AL, B COOTBETCTBHH C KOTOPHIM BCE pacdeThl BEAYTCS JJISI COBEPIICHHBIX
pycel, HO ype3 peKH O0TOJBUraeTcs IPU 3TOM Ha Benuuuny AL = cth(2bo)/ o,

ko
kmmy
(UIBTPAlMU U MOIIHOCTH CIA00MPOHULIAEMOT0 SKPAaHUPYIOIIETO CII0S O PYCIIOM PEKH.
Takum o6paszoM, utoObl mpu pacuerax 3CO ydecTb HECOBEPIIEHCTBO PyCeNl PEeK U BOJIOEMOB, B
COOTBETCTBYIOIINX (GopMyiax W rpadukax K TaOn. 42 BMECTO pPACCTOSHUS X, MEXIy pEKOW Hu
B0/103a00pOM citeyeT OpaTh BEMUUUHY X + AL .

rie b - muprHa peKu; o = ; km - BOIIOIIPOBOANMOCTD IIIACTA; ko, U M, - KOIDPUIUEHT



14. HACOCHBIE CTAHIIMN

Kuaccudukanust HACOCHBIX CTAHLUMI

14.1. HacocHele cTaHnuy Ha Boj03a00pax MOJI3EMHBIX BOJ IO YCIOBHSM 3a00pa BOIBI MOXKHO
YCIIOBHO pa3JeiUTh Ha:

HACOCHBIE CTAHIIMHU JJIs 3200pa BOIBI M3 CKBAXKHH;

HACOCHBIE CTAHIIMY Ha JTY9YEBHIX U TOPU3OHTAIFHBIX BOJ03a00pax;

HAaCOCHBIE CTAHIIMHU Ha KalTakaX MCTOYHUKOB.

PaznuuatoT Taxke Ha3eMHbIE, 3arTyOJICHHBIC U MOJ3EMHbIE HACOCHBIC CTAHIIUH.

14.2. B 3aBHCHMOCTH OT CTENEHU 00ECIIeUeHH s MOJauu BOJbI OOBEKTY BOJOMPOBOIHBIE HACOCHBIE
CTaHLIMM, KaK DJEMEHT OoOLIell CHCTeMBl BOJIOMPOBOJA, MOAPA3ICNAIOTCS HA TPHU KATETOPHH B
cooTBeTcTBUM ¢ ykazaHusamu CHull 2.04.02-84.

Ha cucreMax HMCKYCCTBEHHOTO IMOTMOJIHCHHS 3allacoB IMOJ3EMHBIX BOJA JUIA TOJaYd BOJIBI HA
WHQUIBTPAMOHHBIC COOPYKCHUS WM COOPYXKEHHUS TMPEABAPUTCIFHON OYHCTKH HCHOJIB3YIOTCS
KOHCTPYKIIMH BOJ03a00pPOB M HACOCHBIX CTAHIIMU, MPUMEHSICMBIC IS MIOBEPXHOCTHBIX UCTOYHHUKOB, U
B HacrosIeM [locoonn He paccMaTpUBAIOTCSL.

BononoabemHoe 000py1oBaHue HA BO103a00pax MOJ3eMHBIX BO/

14.3. [Ins mogpemMa BOABI HCIIOIB3YIOTCS:

HACOCHI C TTOTPYKHBIMHU JIeKTpoasuraresivu J1B;

Hacockl C TpaHcmMuccuoHHbIM BaioM ATH m HA (Hacochl - B CKBaXHHE WM IIAxTe,
3JIEKTPOJBUTATENH - HAJl YCTHEM CKBAYKHHBI MJIH MTOJIOM HACOCHOM CTaHIINH);

HAaCOChl TOPU30HTAJIbHBIE IIEHTPOOEKHEIE.

OpnudThl U3-32 HU3KOTO KO3 (HUIMEHTa MOJE3HOr0 NSHCTBHS, HEOOXOAUMOCTH JIOTIOIHUTEIBHOTO
yriryOneHus CKBaXKHMH JUISl CO3JJaHus B HUX CTOJIOA BOJIBI COOTBETCTBYIOILIEH BBICOTHI, OOECTIeYeH s UX
KOMIIpECCOpPaMH HJIM TIOCTOSIHHO CXaTbIM BO3JYXOM CO CTOPOHBI B HACTOSIIEe BpPEMsl B CHCTEMax
BOJIOCHA0KEHUSI IPAKTHYCCKH HE TIPUMEHSIOTCS.

I[lpu  SKcITyaTand  BBICOKOHATIOPHBIX ~ BOJOHOCHBIX ~ TOPH30HTOB ~ CKB&XHHBI ~ MOTYT
CaMOMBJIMBATECS, W IOITOMY OOOpYAOBaHHE WX BOJOIOABEMHBIMH YCTPOHCTBAMH HEPEIOKO HE
TpeOyeTcs Ha Iepuo] cpabOTKH HAIIOpa BOJIOHOCHOTO TOPH30HTA B JOITyCTUMBIX MIpEaeiax.

Hacocsr J11B

14.4. Hacocel DLIB MoryT mpuMeHsTbCs AJsi 000OpynoBaHMsl CKBaKUH riyomHor 10-300 m; ux
PacXoHas XapaKTEPUCTHUKA HMEET MUPOKUE Tpeensl 4-375 m*/u.

Hacocuble ycranoBku DIIB mpenHa3HayeHbI i MOJAYX BOJABI C OOIIEH MUHepaiu3aiuen (Imo
cyxoMy ocTaTKy) He Oomee 1500 wmr/i, comepkamieid He Oomee 100 MI/m TBEpABIX MEXaHHMYCCKHX
npuMeceit

B oTnmenpHBIX ciydasx JOMYCKAaeTcsl HWCIIONb30BaHWE HACOCOB VIS TMOJAa4yM BOABI C OOIIEeH
MuHepanuzanueit 10 2000 mr/n

Hacocer O1IB - ogHO - MITH MHOTOCTYTIEHYATHIEC C BEPTHKAIBFHBIM PACIIOI0KEHHEM Bajla paboTaioT C
mognopoM (1-6 M), BeTMYMHA KOTOPOTO YKA3BIBAECTCS B TEXHHUYECKON XapaKTEpUCTHKE HacOoca KaKIOH
Mapkn. PaboTta Hacoca 0e3 mocTosHHOTO Tozmopa (“BCyXyro”’) He MOIyCKAaeTcs, TaK KaK MPH ITOM
MIPOUCXOTUT CTOPaHUE OOMOTKH JBUTATENS.

Hacocet DIIB  Moryr pabotaTh B  HCKPHUBICHHBIX CKBRXHHAaX, B  Pa3HOOOpPa3HBIX
THIPOTEOIOTHUECKUX YCIOBHAX, I HUX TPEOYIOTCS MHHUMANbHBIE pa3Mephl 3JaHui (TTaBUJILOHOB), B
KOTOPBIX Pa3MEIAIOTCsl apMaTypa HAOPHBIX TPYyOOIIPOBOIOB U CTAaHIIMK yIIPABIICHUSL.

Hacocet ATH n HA

14.5. Hacocs! ¢ TpancMmuccuonHsM BanoM ATH u HA - MHOroctyneHuaTsle, IPUMEHSIOTCS IpU
riryounax 1o 100 m.

Ipou3BoauTenbHOCTh HX 30-200 M*/4.

Hacocet ATH u HA ycranaBimBaioTCS B OCHOBHOM B Ha3eMHBIX MTABMIIbOHAX. Bce THITBI HACOCHBIX
YCTAaHOBOK C TPAaHCMHCCHOHHBIM BaJIOM MOTYT HOPMAJIbHO pPabOTaTh B CTPOTO BEPTHKAIBHBIX
CKB@)XMHAX, B KOTOPBIX OTKJIOHEHUS OT BEPTUKAIM MCKIIOYAIOT IpPHKacaHWE Hacoca K CTEHaM
o0caiHBIX TPYO.

Yka3zaHHbIC HACOCHI NMPEIHA3HAYCHBI AU MMOJA4YM BOIbI 00IeH MuHepanu3aiuei He 6osee 2000
Mr/n1 ¢ Temmeparypoii 10 35 "C. ComepikaHne TBEPIBIX MEXAHHYECKHX MpHMeEceil JOMKHO OBITH HE
6osiee 1000 mr/n auist ycraHoBku HA u He 6onee 5000 mr/n st ycranoBku ATH.

Hanmnume TpaHCMHUCCHOHHOTO Bajia OOJBLION JUIMHBI M TNPHUHYIMTENBHOM CHUCTEMBI CMasK{
MOJIIMITHUKOB Baja YCIOXHSAET YCIOBHS OKCIUTyaTallMd OJTHX HAcoCOB, I03TOMY Haumboiee



1eNIeco00pa3Ho MX MPUMEHSTH ISl CKBRKUH HeOobinol riyouHs (30-40 M), B IIAXTHBIX KOJOJNUAX U
BOJIOCOOPHBIX KOJIOALIAX TOPH30HTAIBHBIX U JTY4EBBIX BOJI03a00POB.

JlonroneTHss MpakTHKa SKCIUTyaTalliyl 3THX HACOCOB IOKa3ajla X HaJeKHOCThb, HO OJHOBPEMEHHO
ObUTH yCTAHOBIJICHBI X HEJIOCTATKH.

OTKJIOHEHHSI Bajla OT IEHTPAIBHOTO IIOJIOXKEHUS IPH JJIMHHON TPaHCMHUCCHOHHOHM Iiepeaade
npuBoiT K cHkeHnto KIIJ macocHoro arperara mo 20-25 %, XOTsI caM HacOCHBIM y3en o0nazaer
BbicokuM KI1JT (88 %).

I'opn3oHTAaNBHBIE HEHTPOOEKHBIC HACOCHI

14.6. Ha Bomo3abopax mo3eMHBIX BOJ TOPU3OHTAIBHBIE IIEHTPOOEKHbIE HACOCH! IPUMEHSIOTCS Ha
KalTakaX, KOTJIa HACOCHBIE CTAHIIMH PACIIONOKEHBI HEMOCPEICTBEHHO y KaNmTaKHOW KaMephl WU
cOOpHOTO pe3epByapa, Ha TOPU3OHTAIBHBIX U JIYYEBBIX BOA03a00pax W JOBOJBHO PEAKO Uil MOAbeMa
BOJIbI M3 CKBOXXHUH B CIIydasX, KOTJa AWHAMUYECKHH YPOBEHB MOJ3EMHBIX BOJl HaXOJIUTCS B Ipesenax
BBICOTHI BCachblBaHMs HAcocoB (3-6 M) € YYeToM THAPaBIMYECKUX HOTEPh BO BCACHIBAIOLIEM
TpyOoIpoBoOEe, WM B CiIydasix, Korjga odecrieueHa paboTa HaCOCOB “TIOJ 3aJIMBOM .

3aBOJIOM-M3rOTOBUTEIEM OOBIYHO TapaHTUPYETCsl JOIyCTUMas BaKyyMMETpHUYECKas BBICOTA
BCachIBaHUS TIPHU ONPEACICHHON MoAade W 4Hcie 000poToB Hacoca, Temreparype Boael ao 20 "C u
OGapomMeTpruieckoM naBieHHH, paBHOM 10 M Boa. cT. Eciim Hacoc mpemmosaraercs UCIONB30BaTh MPH
YCIIOBHSX, OTIMYAIOMIMXCS OT TACIOPTHBIX JMaHHBIX, TO HOBas OOMYCTHUMAas s HETrO BEICOTa
BCAChIBaHUsI JIOJDKHA OBITh IIEPECUUTaHA.

JunamazoH npon3BoauTeabHOCTH BhITyckaeMblx B CCCP ropr3oHTaIbHBIX HACOCOB OYEHDb IIUPOK -
ot 2 10 12500 M*/4, HAIOp HACOCOB PA3HBIX MAPOK, C PA3HBIM YHCIOM 060pOTOB - OT 15 10 700 M; Ha
B0J103a00pax MPUMEHSIOT OOBIYHO HACOCHI C HarmopoM 15-60 M.

I'opu3oHTaIbHBIE LEHTPOOEKHBIE HACOCHI IMO3BOJIIIOT HU3MEHATH IPOM3BOAUTEIBHOCTB, HAIop,
MOIITHOCTh JIBUTaTeNICH myTeM 00TOUYKHM Kojec B mpenenax 5-15 % (B 3aBucuMocTH 0T K03 duimenra
OBICTPOXOTHOCTH KOJIeca) MM U3MEHEHHMS Yrciia 000pOTOB HACOCOB.

Hacocpl, kak nmpaBuilo, ycTaHaBIMBAIOTCSA M3 pacdeTa MX padoThl “HOA 3aJMBOM”, YTO YIPOIIAET
ABTOMATH3alWIO NX YIPaBJICHUS NPHU dKCIDTyaTaluu. B ciydae ycTaHOBKM HAacOCOB He “TIOJ 3ajuB”, B
CTaHIMU UL 3aIlyCKa HAaCcOCOB YCTaHABIHMBAIOTCS BaKyyM-HACOCHI M BaKyyM-KOTJIBL. B HacOCHBIX
craanusax Il kareropmm JOITycKaeTcss YCTaHOBKA NPHUEMHBIX KJIAlAHOB HA BCACHIBAIOIIEM
TpyOompoBoae nuamerpom 1o 200 mm,

OmnpenesieHne NPOU3BOANTETLHOCTH M TIO00P HACOCOB

14.7. Tlpu KOHKpPETHOM TMOIOOpE HACOCOB CJEIyeT pPYKOBOJCTBOBATHCS HOMEHKIIATYpOH,
(haKTHYECKH BBITYCKaeMOH MMPOMBIIUIEHHOCTBIO Ha TOJ MPOEKTUPOBAHMSL.

14.8. OOmias MPOU3BOAUTENFHOCTh HACOCHBIX CTaHIMK Ha BOI03a00pax IMOJ3EMHBIX BOJ 3aBUCHT
OT MOTPEOHOCTHU B BOJIE, CXEMBI BOIOCHA0KEHHS 00BhEKTa, BO3MOKHOCTEH BOIONCTOUHHKA.

14.9. B ciyuasx, Korna BOJZOCHAOXKEHHUE SIBIISIETCS. M NPOTHBOIIOXKAPHBIM, MTPOM3BOANUTEIHHOCTh
HACOCHBIX CTAHIMH JOJDKHA YYUTHIBATH BO3MOXXHOCTH BOCCTAHOBJICHHS MOXAPHOTO 00BEMa BOABI B
pe3epByapax M BO BCEX CIIydasXx BOCCTAHOBJICHHS MIOTOJHHUTEIBFHOTO aBapuiHOTO 00BeMa,
MpeaycMaTpUBAEMOT0 Ha BpeMs JHMKBHUAAIMH aBapHH IPH IMOJAade BOABI B PE3EPBYapHI 1O OTHOMY
BOJIOBOJY, C yUeTOM yKa3zaHuii m. 14.15.

14.10. IIpm monmavue BOIBI W3 BOJOWUCTOYHHMKA HETIOCPEICTBEHHO B CETh NOTpeOHTENs MpU
OTCYTCTBUY APYTUX UCTOYHUKOB IMMUTAHUSA CETH 0O0IIast

pabodast TMPOM3BOIUTEIBHOCTh HACOCHBIX CTAaHIMM HA CKBOXHMHAX (WIM KamnTaXKax) NOJDKHA
obecrieunBaTh HauOONBIIMKA YAaCOBOW pacXol B JHM MAaKCUMaJIbHOIO  BOAONOTPEOIICHHS
(paccuntsiBaetcs no CHull 2.04.02- 84), a Taxoke pacxoA BOABI Ha MOXKAPOTYIICHHUE.

14.11. Tlpu nogadye BOABI B €MKOCTh MPOU3BOJHUTEILHOCTh ONPENENSETCS MCXOMs M3 TPHHSATOTO
pexuMa paboTHl HACOCOB M BEJIMYMHBI PETYIHPYIOMIEro o0beMa eMKOCTH. B 3ToM ciydae rpymma
HACOCHBIX CTAaHIMH HaJ CKBXHHAMHM paccMaTpHBaeTCs KaK €lWHas HAacOCHAs CTaHLUS C YHCIOM
HAcOCOB, PaBHBIM KOJHMYECTBY pabounmx CKBAXWH Ha Bojozabope. [Ipn Hamumumm B €MKOCTH
perymupyroero oobeMa 1mojaava u3 Bo103adopa HanOOIBIIET0 YaCOBOTO PacXoaa BOJIBI HE TpeOyeTcs.

14.12. B OonpIIMHCTBE CIIy4aeB, OCOOCHHO TIpM 3HAYMTEIFHOM YyOAJIEHHH Bojo3abopa OT
HOTPEeOUTENS, BBHITOJHA paBHOMEpHAs pabOTa HACOCOB, OJHAKO PEXHUM pabOThl HACOCOB ClEIyeT
YTOUHSTh HA OCHOBAHUU TEXHHKO-3KOHOMUYECKOTO COIOCTAaBIICHNSI BADHAHTOB.

14.13. Hapsiny ¢ pabouyuMM HAaCOCHBIMHM CTaHLMSIMH Ha CKBaKMHAX JIOJDKHBI OBITH pe3epBHBIC
CTaHIIMY 110 YHCITy PE3EPBHBIX CKBaXKHH.

14.14. B HacoCHBIX CTAaHIMSIX HA KaNTa)xaxX, TOPU3OHTAIBHBIX M JIYYEBBIX B0OJ03a00pax IOJKHBI
OBITH pe3epBHBIE HAcOCHL. UHMCIO MX YCTaHABJIMBAETCS B 3aBHCHMOCTH OT KaTeropuH OOecIieueHHs
oJ1agM BOJIbI MOTpeduTento coriacHo pa3a. 7 CHull 2.04.02-84.



14.15. YuuThiBas, YTO Ha TEPHOJ BOCCTAHOBJICHUS IOXApHOTO 00BEeMa BOABI B pe3epByapax
nonyckaercs no CHull 2.04.02-84 cHmkeHne mojauu BOJbl Ha X035HCTBEHHO-MTUTHEBBIE HYXIbI 10 70
% pacdeTHOro pacxoja M Ha IPOW3BOJCTBEHHBIE HYK/IBI 110 aBapUitHOMY TpaduKy, BO3MOXKHO Ha 3TO
BpeMs IIpeyCMaTpUBAaTh HCIIOIb30BaHNE Ha BOI03a00pax Pe3ePBHBIX CKBAKUH.

14.16. HacocHoe oOopymoBaHHWe BBIOMpaeTCS Ha OCHOBE THAPABIMYECKOTO  pacuera,
VYUTBHIBAIOMIETO COBMECTHO THAPOTEOJOTHUYECCKHIE YCIOBHSA, XapaKTEPHCTHKY HACOCOB W paboTy
TpyOOIpoBOOB. B pesynbrare pacdera TOIKHBI OBITh TAK)KE YCTAHOBIICHBI YCIOBHUS pabOTH HACOCOB:

MOJIOKEHHE pPabOYMX TOYEK, HEOOXOOMMOCTh IPOCCETHPOBAHMS HAIOpa 3aTBOPOM  HIIH
L[eJIeCO00Pa3HOCTh CHATUS pPabOYMX KOJEC IMOTPYXKHBIX HACOCOB IO COTJIACOBAaHHIO C 3aBOJOM-
H3TOTOBUTEIIEM.

14.17. HeoOxomumblii Hamop y HAacoCOB ompeneisieTcss OObMHBIM myTeM. OH criaraercss u3
TeOMETPUYECKOHN BBICOTHI ITObeMa BOJIbI, THAPABIMYECKUX MOTEPH B BOIOINIOIBEMHOM TpyOe HACOCHOM
CTaHIIMU U HATIOPHOM COOPHOM TPYOOIPOBOJIC.

BricoTa reoMeTpruecKoro IogbeMa BOJABI HCUHUCISIETCS OT JUHAMHYECKOTO YpPOBHS BOABI B
CKB)KMHE 10 MaKCHMaJIbHOTO YPOBHS BOJbI B COOPHOM pe3epByape HIM B MECTE II0JIaud BOJBI Ha
CTaHIIMIO OYMCTKU WIIM B pe3epByap Oanrau. IIpu noxave Boxbl B MPOMEKYTOUHBIH y4acTOK COOPHOTO
HATIOPHOTO TPyOOIPOBOAA - OT TUHAMHUYECKOTO YPOBHS BOIBI B CKBKHHE O MBE30METPHUCCKOMN
OTMETKH B TOYKE MPUMBIKaHUSA K BOHOBOAY. [Ipm HemocpeacTBEeHHOH mMojade BOABI U3 CKBAKUHBI B
CETh MOTPEOUTENS BEICOTA TECOMETPUIECKOTO TOAbEMa OPEICIAETCS OT TMHAMHYECKOTO YPOBHS BOJBI
B CKB@)XMHE O OTMETKU B MECTE MPUMBIKAHUS K CETH IUTIOC HEOOXOIMMBII CBOOOTHBIN HAIIOP B 3TOM
Mmecte. [Ipu momade BoAasl B caMoTedHbIe COOpHBIE BOJOBOJBI BBICOTa IOIbEMa OMpeAemsieTcs OT
JTUHAMUYECKOTO YPOBHS B CKBa)KHMHE O MECTa M3JIMBA B BOJAOBO/I.

I'mapaBnuueckre moTepu B BOJOMOIBEMHOM TPyOe N HACOCHOM CTaHIIMU OTPENEISIOTCS PACUETOM.

14.18. Ilpu mombope HACOCOB i TPYMIbl CKBAXHH CJICIyeT BCET/a CTPEMHUTHCS K HX
OJTHOTHMITHOCTH, YTO 3HAYUTEIIHHO 00JIer4aeT yCaoBUs SKCILTyaTallid M KOMIUIEKTAIMI0 000py10BaHHMSI.

14.19. B cI0XHBIX THAPOTE€OJOIHIECKUX YCIOBUAX, KOTJa PH OJMHAKOBBIX TOHWXEHUSIX YPOBHS
BOJBI B CKBAXHHAX JCOMTHI WX pa3IMYHBIC WM, KOTJa TP OJWHAKOBEIX JeOUTaX pa3IHMIHEI
TTOHW)KEHHMSI, HACOCHI CIIeyeT NOAONpaTh HHANBUIYaIBHO MO KKI0H CKBAKUHE.

14.20. Ilpu ob6opymoBaHWH CKBaXHH TOPHU3OHTAIHHBIMH IEHTPOOSKHBIMA HACOCAMU IIOMHMO
HAIIOPHO-PACXOTHON XapaKTEPHCTUKHU CIIEAYET YIUTHIBATh U BBICOTY BCACBIBAaHUS HACOCOB.

14.21. TIpu obopymoBaHWN CKBa)KWH HA CAMOM3IIMB B YCIOBHAX IOCTETIEHHON cpabOTKH Hamopa B
BOJIOHOCHOM TOPH30HTE CIEAyeT MpeaycMaTpuBaTh B JaJbHEHIIEM BO3MOXHOCTh YCTaHOBKH B
CKBRKHHAX [EHTPOOSKHBIX HacocoB (D1IB u ap.).

14.22. HacocHoe o0OpyJIOBaHHE Ha TOPH3OHTAIBHBIX M JIYYCBBIX BOJI03a00pax M KamlTaax
BOJIOUCTOYHHKOB BBIOMPAETCS MCXOJSl U3 TPOU3BOIUTENEHOCTH BOJ03a00pa, KaTeropu odecIieueH s
MOJIaY¥ BOJIBI TOTPEOHTEIIO, YCIOBUI KOMIIOHOBKH M 3arTyOJICHUS CTaHIIUH.

HacocHble crannuu 1J1st 3a60pa BoJbI M3 CKBaXKHH

14.23. Hag ycTheM B0J103a00PHBIX CKBaXMH YCTPAaWBAIOTCS MABHIIbOHBI, ITPEJHAa3HAYAIOIIUECS IS
pa3MeIIeHHs OTrOJIOBKA CKBA)KMHBI, AJICKTPOABHIATENS IOTPY’KHOTO HAacoca C TPAaHCMHCCHOHHBIM
BAJIOM HJIM TOPU30HTAJIIFHOTO LEHTPOOEKHOTO HACOCA, €CIM CKBAKUHBI 000PYAYIOTCS 3TUMH THIIAMHU
HAacoCOB, MPUOOPOB OTOIUICHHMS, ITyCKOBOH, KOHTPOJIBHO-U3MEPHUTENBHON ammapaTypbl U NPHOOpPOB
aBTOMATHUKH, a TAaKKE YacTU HANOPHOTO TPyOONpoBOJa, HA KOTOPOM YCTAHABIMBAIOTCS 3aJBHKKH,
oOpaTHBIN KJIamaH, BaHTY3, MPOOHO-CITyCKHON KpaH Ui 0TOOpa mpo0 M TpyOOHpOBOJ MPOMBIBHOM
BOJIBI C 3aIBH)KKOH, HE0OX0qUMO#t 71t cOpoca BOJBI PH MyCKe M IPOMBIBKE CKBaXKUHBL.

14.24. [1aBunbOHBI Hall CKB&XXMHAMH MOTYT OBITh Ha3eMHBIMU HMJIM TIOA3EMHBIMH U ITPUHUMATHCS,
KakK MpaBWIo, M0 TUIOBBIM NpoeKkTaM MHCTHTYTa COMO3THUIIPOBOIX03, PEAKO - MO MHAMBUAYaJIbHBIM
NPOEKTaM.

14.25. ITox3eMHble AaBUIBOHBI CTPOSTCSI OOBIYHO B CYXHX IPyHTaX

npu obopynoBaHun ckBaxuH Hacocamu DLIB. Ilpu ycranoske HacocoB ATH u HA ¢ nurarensimu
HaJl YCThEM CKB@KMHBI IPUMEHSIOT, KaK IpaBWJIO, Ha3eMHBbIC MaBHILOHBL. B Tex ciydasx, Korja
BOJ103200pHBIC CKBa)KMHBI PAcIIONarafoTCsi Ha 3aTalllIMBaEéMbIX ITaBOAKOBBIMH BOAAMH IIOMMax pexK,
MABUIIBOHBI CTPOSITCS HA IMOJCHINKE WM TOA 3alIUTON AaM0 0OBalOBaHWS BHICOTOM, IPEBBIMIAIONMIECH
pacueTHBII NaBOJKOBBII TOPH30HT. II0BEPXHOCTH 3aIIUTHOTO 0OBAJIOBAHMUS YKPEIUIAETCS OT Pa3MBbIBa.

14.28. Ilpu oO6oOpyIdOBaHMHM CKBaXMH TOPU3OHTAIBHBIMH HAacOCaMH MaBWJIBOHBI MOTYT OBITH
Ha3eMHBIMH WM, NIPU HEOOXOIUMOCTH COKpAICHHS BBICOTHI BCACBHIBAHMUS, 3ariyOJICHHBIMH IIpU
YCIIOBUHM TEXHHKO-YKOHOMUYECKOTO CPaBHEHHUsI C HACOCHBIMH CTaHIMSMH, MpPEaTyCMaTpPHBAIOIINMHU
npuMeHeHue HacocoB DLIB.

14.27. HanopHble JHUHUM HACOCHBIX CTAHIMUA OOOPYAYIOTCS YCTPOWCTBAMH IO 3aMEpy PacXoioB
BOJIBI, & TAKXKE, €CIIN TpeOyeTcs, yCTpOIiCTBaMH 110 3aIUTe BOJIOBOJIOB OT THIPABINIECKUX YAAPOB.



CxeMEl 060py£[0BaHI/I$I apMaTypoﬁ HaCOCOB U YCTAHOBKHU UX B CKBAKMHAX IMOKa3aHbl Ha pUC. 87.

78 %

-~

q y

Puc. 87. CxembI 000pyA0BaHNs CKBAKHH HACOCAMH M ApMATYyPOii
@ - HAacoCHas YCTaHOBKA C IIOTPYXHBIM DJIICKTPOJBHIATeNeM; 6 - HAacoCHas YCTAHOBKA C
TPAaHCMHCCHOHHBIM BAJIOM; 6 - HACOCHAsI YCTAHOBKA C TOPU30HTAIBHBIM LIEHTPOOEKHBIM HacocoM; 1 -
Hacoc; 2 - IEKTPOBUraTelb; 3 - BOAONOAbEMHas TpyOa; 4 - OrOJIOBOK CKBaXHHBI; 5 - BAKyyMMeTp; 7



- oOpaTHBI KijamaH, § - 3aJBIXKKa; 9 - HaNOpHBIA TpyOompoBox, /0 - BeHTWnb; [/ - yka3zarenb
JIBIDKEHUS BO31yXa; /2 - BO3AYXONPOBOJ] BAKYyM-yCTaHOBKH, /3 - IpUEMHBIN Ki1amaH

14.28. HacocHple cTaHIMM J[JOJDKHBI THPOEKTHPOBAThCS 0€3 IOCTOSHHOTO OOCITY>KHBAIOIIETO
nepcoHaia. Bumpl yrpasieHus, 00beM aBTOMAaTH3aMH U TEXHOJIOTUYECKOT0 KOHTPOJISI TPUHUMAIOTCS
B 3aBHCHMOCTH OT KaTeropuu obOecredeHus BOJOCHAO)KEHHUS OOBEKTa B COOTBETCTBHH C pasm. 13
CHulI 2.04.02-84.

Kaxxmass HacocHas craHIMA JOJDKHA OBITH OOecriedeHa CBA3BIO (TeneoHHOW Wi pamwo). s
HACOCHBIX CTAHLMH HaJl CKBOKMHAMH JOITYCKAeTCs NPEoyCMaTpUBaTh CBSI3b C IIOMOIIBIO EPEHOCHBIX
TeneOHHBIX almaparos.

14.29. B kauecTBe pacxoAOMEpOB NPHUMEHSIOTCS AuadparMbl B KOMIUIEKTE C MOKa3bIBAIOIIAM
JrdmMaHoOMeTpoM WK TypOMHHBIE BOgoMepbl. [l mpoJuteHnst cpoka Ciyk0bl TypOWHHOTO BoJOMeEpa
3aMepbl PacxoJI0B MPOU3BOIAT MEPUOAMUYECKH, ITOITOMY €ro ClIe[yeT YCTaHaBIMBAaTh Ha OOBOJIHBIX
JVHUSX B MpEZeax MaBHiIbOHA.

Jist mpuBona Hacoca LB KOMITJIEKTHO C HUM MOCTABJISIETCSI CTAHIMS YIIPABJICHHS C
JJIEKTPOIHBIMH IaTYUKaMU YPOBHEH. 3aBOJICKast CXEMa CTaHIIMH YIIPaBJIeHUs 00ecIeunBaeT padboTy
MOTPY’KHOTO HACOCa B PEXKUME aBTOMATHUYECKOTO MITH TeJIEMEXaHMYECKOro yIpaBiicHus. B
COOTBETCTBHH C BHIOPaHHON CXEMOM HACOCHAs CTaHLMS MOXKET paboTaTh OMMHOYHO WM B IPYIIIC B
pexHUMe aBTOMAaTHYECKOTO YIIPABICHHUS € UCTIOJIb30BAHMEM Pa3INIHBIX KOMaHIHbBIX JaTIHKOB.

Pene naBnenus ucnonb3yercst mpu paboTe HACOCHBIX CTAaHIMH Ha BOJOIPOBOAHYIO CETh WIJIH B
PEryIHpYIONIYIO eMKOCTb.

PerynaTop ypoBHS MCHONB3yeTCs B Ka4eCTBE KOMAHAHOTO JaT4yuKa Ipu paboTe HACOCHOHM CTaHIUH
Ha TI0JI3EMHBII pe3epByap.

HacocHble cTaHIIMU HA TOPU30HTAJILHBIX H JIy4eBbIX B0J03200pax M KaNTaKaX HCTOYHHKOB

14.30. Ha ropH30HTaNBHBIX M JIyYeBBIX BOJ03a00pax B 3aBUCHMOCTH OT WX IPOW3BOJUTEIHLHOCTH,
YCIIOBUI1 3ajleraHusi TPYHTOBBIX BOJ M TPHHATOH CXEMBI BOJ03a00pa HAXOIiIT NpPUMEHEHHE
3aryOJIeHHBIE HACOCHBIE CTAaHIINH, PEeXe Ha3eMHbIE.

3armyOneHne MoJ3eMHON YacTH HACOCHOW CTAaHIMH OMPENENeTCsl YCIOBUSIMU BO03a00pa, THIIOM
W JOMyCTUMOH BaKyyMMETPHYECKOM BBICOTOM BCACBHIBAHMS yCTaHABJIMBACMOTO HACOCHOTO
000pyIOBaHMUS.

Ha ropu3oHTanpHBIX M JTy4eBBIX BOJI03a00pax HACOCHBIE CTaHIUM, KaK MPABUIIO, COBMEIIAIOTCS C
BOJI0COOPHBIM KOJIOJIIEM.

ITpu cooTBeTcTBYyIOIEM OOOCHOBAaHWH JOIYCKAaeTCsl paslesibHas KOMIOHOBKA BOJOCOOPHOTO
KOJIOZLIA ¥ HACOCHOM CTaHIMH.

3arnyOsieHHBIE HACOCHBIE CTAHIMHM MOTYT OBITh KPYIJIBIMH WIIM TPSIMOYTOJBHBIMH B ILIaHE.
Kpyrnas ¢gopma Gonee ynoOHa mpu HpOU3BOJCTBE padOT OIMYyCKHBIM criocoboM. st o0opymoBaHUs
HACOCHBIX CTAHIWH, COBMEIIECHHBIX C BOAOCOOPHBIM KOJIOIIEM, PEKOMEHIYETCsl IPUMEHSATh HACOCHbIC
ycranoBku OB, ATH, HA.

14.31. HacocHple cTaHIMU Ha KalTakaX YCTPaWBAIOTCS HETIOCPEACTBEHHO y KAaNTa)KHOW KaMmepsl
M y cOOpHOTO pe3epByapa.

[TpuMeHsIOTCA B 3TUX ClIydasXx Ha3eMHbIC WIN 3ariTyOleHHbIe HACOCHBIE CTAHIMU TI0 THIIOBBIM
MpOeKTaM, pa3paboTaHHBIM HHCTUTYTOM XapbKoBcKuil BomokaHanmpoext, MocrumpoTpaHcoM H IIp., €
TOPU30HTaIBHBIMH LIEHTPOOSKHBIMU HACOCAMH.

15. CBOPHBIE BOJOBO/Ibl U EMKOCTH HA BOJAO3ABOPAX ITO/I3EMHBIX BO/I

CxeMbI COOPHBIX BOIOBOIOB

15.1. CoOopHple BOmOBOABI Ha BOX03a0Opax IMOJ3EMHBIX BOJ IIpeIHAa3HAYAIOTCS IS
TPAHCIIOPTHPOBaHHs BOIBI OT BOJO03a0OPHBIX (KANTAXHBIX) COOPYXKEHHH 10 COOPHBIX Y3JIOB
(pe3epByapoB WM CTAHLIMH MOATOTOBKH BOJIbI).

B otmenpHbIX ciydasx cOOpHBIE BOIOBOIBI IIPHCOSIUHAIOTCS K MaruCTPaIbHBIM BOJOBOAAM HIIM K
BHYTPHIUIOIIAOYHBIM CETSAM OOBEKTOB BOZOCHAOKEHUSL.

COopHble BOJOBOABI MOTYT OBITh HAIOPHBIMH, CaMOTE€YHBIMM, HAIOPHO-CAMOTCYHBIMH U
cu(OoHHBIMU (TIPH ITPUMEHEHHU CU(OHHOTO BOJ103a00pa).

15.2. Cxembl COOpPHBIX BOJIOBOJIOB B IJIaHE BEChbMa Pa3HOOOPA3HbI U 3aBUCAT OT PACIIOJIOKEHUS
BOJI03200pHBIX (KaNTaKHBIX) YCTPOWCTB W HMX OOOpYHOBaHUs, OT pacIojOXeHHs COOPHBIX Y3JIOB,
MOP(]OJIOTHYECKNX, TEOJOTMYeCKUX W THUAPOTEeOJIOTMYECKUX YCIOBHH, CXEMBbl TI0a4d BOJBI
MOTPEOUTENI0, KaTeropuu 00ECIICUeHHOCTH MOJa4yu BOJbI, OOIIEH €MKOCTH pe3epByapoB B CHCTEME
BOJOCHA0KEHHMS1, MaTepHana MpUMEHIEMbIX TPyO U 1p.



CxeMbl COOPHBIX BOJIOBOJIOB MOTYT OBITh JINHEWHBIMHU (TYIIMKOBBIMH), KOJIBLIEBBIMH U TTAPHBIMH.

Jluneiinple BoOBOMBI Hanbojee paclpOCTpaHEHbl U IMPUMEHSIOTCS Kak IMpH JIMHEHHBIX (puc. 88,
89), Tak 1 IpH IIIOIAAHBIX WM KOJBIIEBBIX CXEMaX PacIOJIOKEHHUS BOJ03a00pHBIX COOPYKEeHHH (pHcC.
90).
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Puc. 88. Cxembl JIMHEHHBIX (TYNHKOBBIX) COOPHBIX BOJOBO/IOB NPHU JTHHEHHOM PacHoJIOKeHUH
B0/103200pPHBIX COOPYKEHHII M KOHIEBOM PACIOJIOKEHHH COOPHOTIO0 y3J1a
a - B OJTHY HHUTKY; O - B JIB€ HUTKHU; 6 - B TPU HUTKH; [ - BOJ103a00pBkL; 2 - COOpHBIE BOAOBOABI; 3 -
COOpHBII y3ei
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Puc. 89. Cxembl JIMHEHHBIX (TYNIHKOBBIX) COOPHBIX BOJOBO/IOB IIPH JTHHEHHOM PACIHOJIOKECHUH
B0/103200PHBIX COOPYKECHUI M IECHTPAJIBLHOM PACIOJIOKEHNH COOPHOTO y3JIa
a - B 1B HUTKH; 6 - B TPU HUTKH; 6 - B YeThIpe HUTKH / - BOJ03a00PHI; 2 - COOpPHBIE BOZOBOJEL; 3 -
COOpHBII y3el
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Puc. 90. CxeMbl JIMHEHHBIX (TYNUKOBBIX) COOPHBIX BOJOBOIOB NPH IJIOIIAJTHOM (a) U

KOJILIEBOM (0) pacnosio:keHuH BO103a00poB
1 - Bomo3abopsr; 2 - cOOpHBIE BOIOBOBL; 3 - COOPHBIH y3e



JluneiiHas cxema B OHY HUTKY (CM. pHC. 88) MpUMEHsETCsl TOJIBKO MPU KOHIIEBOM PACIIOIOKECHUH
cOOpHOTO y37a B Ciydae, €cli JOMYCKaroTCsl IepephIBbl B MOJade BOABI MOTPEOMTENI0 WM Ha y3ell
€MKOCTEH XpaHEeHUsI BOJIBI.

Hawnbonee 4acTo mpoeKTHUPYIOTCS JIMHEHHBIE CXeMBI B IB€ M TpU HUTKH (cM. puc. 88, 89, 90). IIpn
9THX CXEMax B CIIydae BBIXO/A W3 pabOThI OAHOW HUTKH HAa PEMOHT WM TIPH aBapuu 00ECIIeUNBAETCS
rmojada BOABI Ha COOpHBIM y3en MO APYrMM HHUTKaM B pasmepe 70 % pacdeTHOro pacxoma BOIBI.
JluneiiHast cxemMa B YETHIPE HUTKH MOXKET OBITH IeNeco0Opa3sHON NMpH IEHTPATBLHOM PACIIONOXKCHUH
cOopHOro y3i1a Ha TUHEHHBIX (puc. 89) u mnomaaHeix (puc. 90) Bono3adbopax.

Jns yMeHbLIeHHsS B3aMHOTO BIMSHHMSA Ha INPOM3BOJMTEIBHOCTH IApajliebHO pPadOTAIONIUX
HAcCOCOB B CKBaKMHAaX KOJMYECTBO HUX IPUCOECIUHAEMBIX K OJHOW HHUTKE HANOPHBIX COOPHBIX
BOJIOBOJIOB OTPAHUYMBACTCS, UTO OMPEACIIETCS pacdeToM (cM. 1. 15.6).

Jist cupOHHBIX COOPHBIX BOJIOBOJIOB IIPHMEHSIFOTCSI OOBIYHO CXEMBI C LIEHTPAJIBHBIM WIIN OJIU3KUM
K HEMY pacIIOJIOKEHHUEM COOPHOTO y3Ja WM JIMHEHHBIMH CXeMaMH BOJOBOJOB B J[BE - TPH - YETHIpE
HHUTKH.

KomnbuieBbie cOOpHBIE BOZOBOABI MOTYT IIPUMEHSTHCSA KaK IPH JIMHEHHOM, TakK M IPH KOJBIEBBIX
YJIM TUTOIIAIHBIX CXeMaX PacloIoKeHUs BOJ03a00PHBIX coopyskeHwmi (puc. 91).

Puc. 91. CxeMbl KOJIbIEBBIX COOPHBIX BOJOBO10B
a - TIpY JIMHEHHOM PpACIIOJIOKEHUH BOJ03a00pPHBIX COOPYXEHHH M KOHIIEBOM PacIOOKEHUH
cOOpHOTO y371a; 6 - TpW JIMHEHHOM pacIoj0XKEHUH BOJ03a00pHBIX COOPY)XEHHH M LEHTPaIbHOM
pacrosokeHnn COOPHOTO y311a; 6 - MPU KOJBLEBOM PACIIONIOKECHUH BOI03a00PHBIX COOPYKEHHUH; & -
NP TUTOMIAJHOM PACIIONOXKEHUN BOI03a00pHBIX COOpYKeHH; [/ - Bomo3aboper; 2 - cOOpHBIE
BOJIOBOJBI; 3 - 3aIBIKKH; 4 - COOPHBIH y3e

[TapHbie cOOpHBIE BOJIOBOIBI MPOSKTHPYIOTCS MPH OOJIBIION MPOU3BOAUTEIBHOCTH BO03a00POB H
OTHOCHTEJIEHO KOPOTKHX COOPHBIX BOJOBOJAX (pHC. 92).
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Puc. 92. CxemMbI NapHBIX COOPHBIX BOIOBOI0B
@ - IpY KOHLIEBOM PaCIIONIOKEHUH COOPHOTO y371a; 6 - MIPH LEHTPAIbHOM PACIOJIOKEHUH COOPHOTO
y31a; I - BoJ03a0bopsl; 2 - COOpHBIE BOIOBOIBI; 3 - COOPHEIHA y3ei



COopHBIE BOJJOBO/IBI IPU MX OOJIBIION JUTHHE U OOJIBIIOM KOJMYECTBE BOA03a00PHBIX COOPYIKEHHH
11e71eco00pa3Ho B psfie CIy4aeB MOJKIOYATh HE K OJHOMY, a K IBYM M Ooiee COOpHBIM y3laM, OT
KOTOPBIX MO COOpPHBIM BOAOBOAAM HACOCHOM CTaHIMEHl BTOPOTrO IOJbeMa BOJa MOAaeTcs Ha
LEHTPaIBHBIN COOpPHBIM y3en u jgamee K morpeburento. Takoe perieHHe NMpHUMEHSETCs TakXKe IpH
pacImmpeHnH BoJ03a00pOB M MPOEKTUPOBAHNH CH(OHHBIX BOJI03a00POB.

15.3. [Ipu BeIOOpe cxembl COOPHBIX BOAOBOJMIOB YCTAHABIHMBACTCS IIOJIOKEHHE COOPHOTO Yy37a,
KOTOPBIA MOXET OBITh KOHIIEBBIM, LIEHTPAIBHEIM A OJIM3KHM K 9THM IOJOKEHUsM. Pacronoxenue
cOOPHOTO y37la 3aBUCUT OT MECTOMOJIOKEHHUS MOTPeONTENs MO OTHOIICHHIO K CTBOPY Bomo3abopa, a
IPY CaMOTEYHBIX COOPHBIX BOZOBOJAX - TAKXKE OT penbeda MECTHOCTHU IO Tpacce. B 3aBucuMocTH ot
pacronokeHusi COOPHOrO y37a MEHseTCs B OZHOM M TOM JKe Clydae JJIMHAa COOPHBIX BOJOBOAOB M
BOJIOBOIOB OT HAaCOCHOW CTaHIMM BTOPOro mnoxbema. ONTHMajbHOE pelIeHHe HaXOIAT TEeXHHKO-
HKOHOMUYECKUM CPaBHEHHEM BapHAaHTOB PACIOJOXeHUs cOopHoro ysina. Iloicderamu ompenensior
HaMMEHBUIYIO TPOTSHKEHHOCTh U CTOMMOCTh COOPHBIX BOJOBOZOB M BOJIOBOJIOB OT HACOCHOW CTaHIMH
BTOPOTO ITOJIbEMa, a TAKXKE 3aTpaThl SHEPrHX Ha mojady Bojbl. [IpuHMMaeTcs BapuaHT ¢ MEHBIIUMHU
NPUBEICHHBIMH 3aTpaTaMu.

[Tpn 3HaYNTENTLHOM KOJIMYECTBE CKBAKHH Yallle MPUMEHSETCSl IEHTPAIbHOE MM OJHM3KOe K 3TOMY
pacronoxxeHne cOOPHOTO y31a, TP 3-8 CKBaKWHAX - KOHIIEBOE.

Hanopuble c6opHbIe BO0OBOABI

15.4. Hanopubie cO6opHBIE BOIOBOABI NMPOEKTUPYIOTCS dYalle, 4eM caMmoTeuHble. s ycTpoiicTBa
HalOpHBIX ~ BOJOBOMOB  IPUMEHSIOTCS  acOECTOLIEMEHTHblE,  IJIACTMAacCOBBIE,  HAIMOPHBIE
XKene300eTOHHbIE, YyTyHHbIe U CTalbHbIe TpYObl. Ilpu BbIOOpe MaTepuana TpyO ciemyeT Y4UTHIBAaTh
TpeOOBaHUS SKOHOMUH METANIMYECKUX TPYO ¥ KOPPO3HOHHBIE CBOWCTBA BO/IbI.

I'mapaBnuyecknii pacueT HaOPHBIX COOPHBIX BOJOBOJOB JIOJDKECH BBIITOJHATHCS, KaK MPAaBUIIO, C
YUETOM XapaKTEepPUCTUK HACOCOB M CKBXHUH (1eONTa M TOHMKEHN ).

15.5. Bribop muamerpoB TpyO COOPHBIX BOJOBOJOB HAJIC)KHUT NPOU3BOIUTh Ha OCHOBaHHU
TEXHUKO-DKOHOMUYECKHMX pPAaCYeTOB C YYETOM HAcCOCHOTO O0OpyIOBaHHS Ha BOIO3a0OPHBIX
CKB)KHHAX.

JlmameTpsl HallOPHBIX BOAOBOAOB BO M30€XaHHE OONBIION pa3sHMIBI B HAIlOpax y BOJ03a00PHBIX
CKB@XHUH, IIOJKIIOYaEMBIX K COOpPHBIM BOMOBOAAM B HadaJe M KOHIE COOpPHOW JIMHUH,
OPUEHTHPOBOYHO MOXKHO MPWHUMATH MCXOJS M3 CKOPOCTH IBIKEHUS Boasl B Hux 0,4-0,7 m/c mms
nmuametpoB 100-400 mm u 0,7-1 m/c - ans nuamerpoB 500-1000 mm.

15.6. Jluneiinple (TyHHKOBBIE) COOpHBbIE  BOJOBOABI  JIOJDKHBI  IPOEKTHPOBATHCS IO
TEJIECKONMMYECKOH CXEME C MOCTETIEHHBIM YBEIMUSCHUEM JUaMETPOB 110 MEPE MOJKITIOYEHUS CKBAXKHH.

MakcumanbHOE KOJIMYECTBO CKBAKWH, NMPUCOETUHSEMBIX K OJHOW HHTKE COOPHOTO BOJOBOJA,
OTIpEJIEeIISIETCS U3 YCIIOBUS, YTOOBI paboune TOUKU XapaKTEePUCTHKH HACOCOB HE BBIXOAWIIN 32 TPEEIIbI
obmactu ontumanbHbIX KI1/1 HacocoB, yka3aHHBIX B 3aBOJICKUX XapaKTEPHCTHKAX.

Komnb1ieBbie cOOpHBIE BOJOBOIBI, KaK IPaBHUIIO, IPOEKTUPYIOTCSI OJHOTO AMaMeTpa Mo Bcell UTMHe
KOJIbIIa, obecreunBatomero nogady 70 % pacxona BOAbI,

15.7. Tlpu ruppaBIAYecKOM pacdeTe HAIMOPHBIX BOJOBOJOB B KadeCcTBE Pa0OYMX HMPUHUMAIOTCS
CKBa)XHMHEI, HanOoJiee yaaieHHbIe OT COOPHOTO y37a.

Camoreunbie COOpPHBIE BOAOBO/bI

15.8. Camoreunas cuctema COOpHBIX BOJIOBOZIOB IPUMEHSETCS Mpu cOOpe BOABI OT KanTaXKeil min
CaMOU3JIMBAIOIINXCA CKBaKHH, B OTIENBHBIX CIIy4dasgX OT CKBAXHH, O0OPYIZOBAHHBIX HACOCHBIMH
ycraHoBKamMu. CaMOTE4HBIE BOJOBOABI YKIIAIBIBAIOTCS N3 O€3HAMOPHBIX OETOHHBIX M )KeIe300€TOHHBIX
Tpy0; BomoBoAbI Manoro muamerpa (150-400 MM) momyckaercs YKIanblBaTh M3 acOSCTOIICMEHTHBIX
HaNopHBIX M IutactMaccoBbix TpyO. [Ipn HacocHo# mopave BOABI M3 BOA032a0OPHBIX COOPYIKEHHWIl B
CaMOTEYHYI0 COOpHYIO CeTh padoTa KaXIOW HACOCHOW CTAaHIMH HE 3aBUCHT OT PabOTHI Ipyrux
HACOCHBIX CTAHIMA M MOXXET OBITh OTpPETyJHpPOBaHA B 3aBHCHUMOCTH OT IPOW3BOJUTEIHEHOCTH
CKBaXXHMHBI U HACOCHOT'O 000pYI0BaHMU,

Takasi cucreMa TO3BOJISIET HE OTPAaHUYMBATH KOJNMYECTBO CKBA)KHH, NPHCOSHUHACMBIX K OIHOM
HHUTKe cOOpHOW ceTH. [IpakTHYECKHM 5TO KOJMYECTBO NPEIONpPEAeNsIeTcsl pelabe)oM MECTHOCTH,
YCIOBHAMHM TPACCUPOBKU M ONTUMAIILHON JUTMHOM TPYOOIIPOBOJOB OT CKBAXKUH.

HenocrarkoM Oe3HanoOpHBIX COOPHBIX BOJOBOJAOB SIBISAETCS BO3MOXKHOCTh INIPOHUKAHHA B HHX
3arpsi3HEHHBIX BOJ Yepe3 HEIUIOTHOCTH B CTBIKAX TPYO U y KOJOJIIEB,

15.9. CamoteuHble cOOpHBIE BOJIOBOBI, KAK U HAMOPHBIE, CIEAYeT NPUHUMATh TEIECKOIMMYECKOro
BUJIa C COETMHEHHEM TPYO pa3IMiyHOrO AWaMeTpa IpH Mepexoie OT MAJOro TuaMeTpa K OOJIbIIOMY MO
cnoco0y “nreneira B MIENBITY”, @ OT OOJBIIEro TUaMeTpa K MeHbIIEMY (B Cllyyae H3MEHEHHS YKIOHOB C
MaJIoro Ha OOJIBIION) - “TOTOK B JIOTOK”.



CMOTpOBBIE KOJIOAIIBI CIIEYET yCTpauBaTh B HaUaje U B KOHIIE CaMOTEUHOT0 COOPHOTO BOJIOBO/IA U
B MECTaxX U3MEHEHHS JUaMeTpa TPYO W HAIIPABJICHUS TPACCHI.

Ha npsMonmmHEHHBIX yYacTKaX CMOTPOBBIC KOJNIOALBI B 3aBHCHMOCTH OT JAWaMmeTpa Tpyo
JlolycKkaeTcsl ycTpauBaTh Ha pacctostHan 100-500 .

15.10. TunpaBmudeckuii pacdeT CaMOTEYHBIX COOPHBIX BOJOBOJOB MMEET LEIBI0 OMPEACTHUTD IS
3aJIJaHHBIX PACcXO0J0B BOJKI M YKJIOHOB BOJOBOJIOB MHHUMAIIFHBIN AMaMETp TPYO Wi pa3Mephl KaHaJIOB
MIPH UX MaKCHMAJIbHO JOITyCTUMOM HAIIOJTHEHHH.

IMaapaBiamaeckuii pacyeT MPOU3BOIUTCS IO TAOIUIIAM IJIs pacdyeTa CaMOTEYHBIX KaHAN3AIMOHHBIX
TpyOOIpPOBOOB U KaHANIOB. B ciydae ecnu ceueHre cOOpHOTo TpyOOMPOBOa UM KaHala OTCYTCTBYET
B Ta0JiMIaX, pacyeT MPOM3BOAUTCS MO (GOpPMYJIaM, IPUBEICHHBIM B THPABIUYECKUX CIIPABOYHHKAX, C
YUETOM yKa3aHHBIX B HUX KOA((PHUIUCHTOB ILIEPOXOBATOCTH.

PacueTsl BBIMIONHSAIOTCS METOIOM MOAOOpa: MMes, KaKk MPaBUJIO, 3aJaHHBIA PAcXO, M0 TabIuIaM
MOJIOMPAIOT JUAMETP BOJIOBOJIA, €T0 YKJIOH U HAIIOJIHCHHE.

15.11. B ycnoBusix nepecedyeHHOM MECTHOCTH, KOTJa TPacCHUpOBKa CaMOTEYHBIX BOJOBOAOB Ha
BCEM TIPOTSHKCHUH MOXKET OKa3aThCs SKOHOMHYCCKH HEBBITOMHOW W3-32 OOJBIIHX 3ariayOJicHHA,
MPUMEHSIIOTCS] CAMOTEYHO-HAMOPHBIE BOJIOBOJIBI.

Cxema CaMOTEYHO-HAIIOPHOTO BOJOBOJAA IOKa3zaHa Ha puc. 93. JnWHA HAMOPHOTO YydYacTKa
BOJIOBOJIA OIPEIEIISETCS] MyTeM IIOCTPOCHHUS MhE30METPUYECKON JIMHUHM OT IEPEeBaIbHON TOYKH /0
coopHOTO pesepByapa. I[lpn mocTpoeHWH IMHE30METPHUYECKON JHMHWUU YUYHUTHIBAIOTCA TaKXKe IOTEPH
HaTopa Ha M3JIMB B pe3epByap WJIM KOHIIEBON KOJIOJEI, IpUHUMaeMble paBHBIMH 1-2 M. ['onoBHO# n
KOHIIEBOH KOJIOJIBI HAIIOPHOTO YYacTKa 000pYyIyIOTCS BEHTHIAIIMOHHBIMU TpyOaMu (B HEOOXOAUMBIX
ciyyasix - ¢ GQUIbTPaMu).

Puc. 93. CxeMa caM0Te4HO-HATIOPHOT0 BOJI0BO/1a
1 - y9acTKU CaMOTEYHOTO BOJOBOJIA; 2 - YYACTKU HAITOPHOTO BOJIOBOA; 3 - YUACTKH C TIEPEMEHHBIM
PEXKUMOM; 4 - TbE30METPUUECKAs JIMHUS [IPU PACUETHOM PACXOJIE BOJBI; 5 - MHE30METPUYICCKAst TMHUS
MpU OTCYTCTBHH PacXojia BOJbI; 6 - TOJNOBHON KOJOEI[ HAOPHOTO YyYacTKa; 7 - TOJNIOBHOW KOOIl
CaMOTEYHOTO y4yacTka; § - COOpHBIi pe3epByap

Cudonnsbie cOOpHBIC BOAOBO/bI
15.12. Cudonnble cOOpHBIE BOAOBOABI OOBIYHO INPHUMEHSIOTCS Ha BOJ03a00pax C YpOBHEM
MOJ3EMHBIX BOJ HE TIyOke 5-8 M OT IOBEPXHOCTH 3eMJIM M YacTO IMPOEKTUPYIOTCS B CHCTEMax
OeperoBbIX (MHPHUIBTPAIIMOHHBIX) BO03a00POB.
15.13. Pabora cudonHOrOo BOJOBOJA OOECIIEUMBAETCS 3a CYET PA3HOCTH YpPOBHEH Boabl H,
HAXOJAIICHCS IO aTMOC(EPHBIM JTaBJICHUEM, B FOJIOBHOI‘/'I”I/I KOHIIeBOH yactu cudona (puc. 94).
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Puc. 94. Cxema cugoHHOro BO10B0OAA
1 - CKBa)KMHBI; 2 - MPUEMHBIN Wi COOPHBIH pe3epByap; 3 - cOOpHBII CUPOHHBINH TPYOOTIPOBO; 4 -
MTbE30METPHYECKAsT JIMHUS



[MpakTryeckn NOMYCTHMBIA BaKyyM /i, B CU(OHHOM BOZOBOJE HE JOJDKEH IpEBBINIATh 7-7,5 M
BOJI. CT. C YUETOM IOJOKEeHUs CU()OHA HaJl yPOBHEM MODSI.

Bennunna BaKyyMa B JIFIOOOM CEYEHHH CI/I(l)OHa OIPCACIIACTCA 11O (bOpMyJ'Ie
— v;
h«aK = AZ+EZ}Z(D N

rne Az - BBICOTa [IEHTpa cedeHusl Cu(oHa HaJl ypOBHEM BOJbI B HanOOJIEe yIAICHHOW CKBa)KUHE, M;
U, - CKOPOCTb [IBIYKEHHS BOJIBI B CEUCHHH /-7, M/C; g - YCKOPEHHE CHIIbI TsKecTH, M/c’; Y A, - CymMMa

HOTepb HATopa No UIMHE cU(OHA U Ha MECTHBIE COIIPOTHBIICHHS, M.

IIpu m3BecTHOM pacxome BOABI M AEUCTBYIOLIEM Hamope H TUApaBIMYecKHid pacdeT CH(OHHOTO
BOJIOBOJIA BEAYT MOA00POM, 33/1aBasiCh ANAMETpaMu TpyoO.

15.14. Cucdonnsle cOOpHBIE BOJOBOIBI YCTPaWBAalOTCA, KaK NpPaBWIO, M3 CTAIBHBIX WU
TUIACTMACCOBBIX TPYO, 00ECIEYNBAIOIINX HANOOJIBIITYI0 TEPMETHYHOCTD BOIOBOJIOB.

15.15. 3apsaxy cuOHHBIX BOJJOBOJIOB OOBIYHO MPOU3BO/SIT BAKyyM-HACOCAMH.

B cudonnbx BomoBogax Beinensiercs: npuMepHo 40-60 % pacTBopeHHBIX ra3oB. Kpome Ttoro, B
cr(OHHBIN BOIOBOJ TIOMAAET BO3IYX Yepe3 HEIUIOTHOCTH CTHIKOBBIX COEIMHEHHWH TpyO M apMaTypsl,
¥ B HEM MOTYT BBIZICIIITHCS TTAphI BOJBI.

OO1iee KOTMYECTBO BBIACIHMBIIEIOCS BO3/AyXa WM T'a30B, KOTOPOE HY)KHO yJNalsATh W3 CH(OHA BO
BpeMs ero pabotel, MOXHO mpuHHMaTh Okoio 0,3-0,4 n/c Ha kaxmeie 1000 M Bomwl/cyT (mpH
aTMoc(epHOM JIaBIIeHHN).

ITpou3BOAUTEIBHOCTh BAKyyM-HAacOCOB OIPEIEISIETCsl TAaKXKe IO BPEMEHHM HaudallbHOHM 3apsaku
CH(OHHOM CHCTEMBI, KOTOPOE JOJKHO OBITH OT HECKOJIBKUX MUHYT A0 HOJIydaca.

15.16. CudoHHbIe BOJOBO/IBI MPOKJIAIBIBAIOTCSA OOBIYHO ¢ HEOOJBIINM MTOABEMOM K COOPHOMY Y3ITy
¢ ykionoM 0,005-0,002. TIpu cudonax IIHMHON B HECKOJIBKO KMIOMETPOB (M3BECTHBI CU(OHBI JITHHON
0 7 kM) nomyckaercss ymeHbInath noabem a0 0,001-0,00025. [Inst yMeHbIeHUS] TOTEPh HAIopa 1o
JUTMHE CH(OHHOTO BOJIOBO/Ia CKOPOCTH BOJBI B HEM IIPH IPOKJIAJIKE C ITOJBEMOM MOXKHO CHIDKATh JI0
0,3 m/c. IIpu npokyanke ¢ HOHMKEHUEM 10 TEYEHHIO BOABI CKOPOCTH HE OJDKHBI ObITH MeHee 0,6-0,7
M/c (ipu paboTe cuoHa MOTHBIM CEUCHUEM).

B Toukax orcoca BO3myXa C TOMOINBIO BAaKyyM-HacOCOB II€IE€COO0pa3HO HMETh BO3IYyIIHBIE
KOJITaKH WA BaKyyM-KoTell. O0beM BO3AYIIHOTO KOJITaKa MPUHUMAETCS Ha 3-5 MUH pabOTHI BaKyyM-
Hacoca.

15.17. PerymupoBanue pacxoia BOAbI B CH(OHHOW CHUCTEME OCYIIECTBISIETCS PEeryJMpOBaHHEM
PaboTHI HACOCOB, 3a0MPAIOIINX BOAY, WM IPH AalbHEHIIEM CaMOTEYHOM OTBOJE BOABI - C IIOMOILBIO
3aIBIIKEK.

15.18. B HEKOTOpBIX ClTy4asx MPUMEHSIOTCS CH(OHHO-HAIIOPHBIE CUCTEMBI BOJJOBOJIOB (pHC. 95).

Puc. 95. Cxema cu¢oHHO-HANIOPHOI'0 BO/I0BO/IA
1 - cxBaxwHBI, 2 - CH(pOHHBIE YYACTKH BOJOBOJA; 3-HAMIOPHBIN Y4acTOK BOIOBOAA; 4 - COOpHBIN
pes3epByap; .5-BaKyyM-HaCOCHBIE CTAHIIUH; O- TTb€30METPHUECKast JINHAS; 7-TOPU30HTAIbHAS INIOCKOCTh
oTcueTa

st B0J103a00pOB, PACHOJIOKEHHBIX Ha HEOOJNBIIOM PACCTOSIHUM, MPUMEHSIOT HHOT/IA CHCTEMBI
BCACBIBAIOIINX BOJOBOJIOB, MOKIFOYAEMBIX K BCACHIBAIOIIMM aTPyOKaM HACOCOB.

COopHble eMKOCTH

15.19. Ha cOopHBIX y31ax BOm03a00pPOB MOA3EMHBIX BOJ MpPEIyCMaTpHBAIOTCS, KaK IPaBHIIO,
cOOpHBIE E€MKOCTH, KOTOpBIE B HEOOXOIMMBIX CIydasX MOTYT CIY)XUTb TaKkKe ISl XpaHEHHS
MIO>KapHBIX U aBapUHHBIX 00BEMOB BOJIBI.

Emkoctn Moryr OBITHP HamopHBIMH (HaropHele pe3epByapbl, BOJOHANIOPHBIC OamrHM) W
Oe3HamopHBIMH (pe3epByaphl), U3 KOTOPHIX BOJIA TOJHKHA TIEPEKAYNBATHCSI HACOCAMIL.

OTKpbITBIE BOJOEMBI Ha BOJ03a00pax ION3EMHBIX BOJX HE IPUMEHSIOTCS BO H30eXaHUe
3arps3HEHNs BOABL.



B HekoTophIX cilydasx, HalpuMmep NpW TNOAade BOJABI M3 CKBaXHH HEIMOCPEICTBEHHO B CETh
HACEJIEHHOT0 TYHKTa WJIM MPOMBIIUIEHHOTO NPEANpPUSITHS U MPU CaMOTEYHBIX COOPHBIX BOJOBOJAX,
MOJIAIONINX BOJAY B CaMOTEYHBIE WJIM CaMOTEYHO-HAIOPHBIE MarucTpajbHBIE BOJOBOJBI, COOpHEIE
E€MKOCTH HE TIpelyCMaTpHBaIOTCS.

15.20. OGopynoBaHMEe E€MKOCTEH, a TakKe pacyeT MOXAPHBIX, PEryJHpYIOMNX, aBapHUHHBIX
00BEMOB BOJIBI BRITIONHSAETCS B COOTBETCTBHH C yKazaHusAME pa3a. 9 CHull 2.04.02-84,

16. OIPOBOBAHME BO/I0O3ABOPOB. HABJIIOJEHUE 3A PABOTOM
BOJO3ABOPOB U PEXKUMOM INOA3EMHBIX BOJ ITPU DKCIIJIYATAIIUU

16.1. B mpoexrax coopykeHHH MO 3a00py MOA3EMHBIX BOJ OJDKHBI OBITH JaHBI CIIEHAIbHBIC
yKa3zaHus 00 onpoOoBaHNK BOZ03a00POB.

16.2. IIpu onpoboBaHUK BOI03a00POB MPETYCMATPUBACTCS:

orpoOoBaHUEe B MPOLIECCE CTPOUTENBCTBA BOJI03200pa KAKIOTO €ro BOA03aXBaTHOTO COOPY)KEHHS B
OTAETBHOCTH (CKB@XHMHBI, IIAXTHOTO KOJIOJNA, BETBH-APEHBl TOPU3OHTAILHOTO BOJ03a00pa,
CKB)KMHBI-Ty4a JIy4eBOT0 BOJI03a00pa) 10 Mepe OKOHYAHUSI €r0 CTPOUTEIHCTBA;

ornpoboBaHue BOJ03a00pa B II€JIOM HIIM MEPBOW €ro O4YepeAM MOCTe IOJHOTO OKOHYAHHS
CTPOUTEIHCTBA BCETO KOMIUIEKCA COOPYKEHHUH (IOTHOrO COCTaBa BOJ03aXBATHBIX YCTPOIMCTB, COOPHBIX
W TPAHCHOPTHBIX BOJOBOJOB, BOJOINOABEMHOIO O0OPYIOBAHUSI, HACOCHBIX CTAHIHH, KOHTPOJIBHHO-
M3MEpHUTENBHON aImnaparypbl, CETH MYHKTOB HAOJIIOACHUH 32 PEXKUMOM ITO/I3EMHBIX BOJ) IJISl CIAYH-
MpUeMa ero B MOCTOSTHHYIO SKCILTYaTAIHUIO.

16.3. OnpoGoBaHKe BOJ03a00pOB B 1I€JIOM WIIM MEPBOM UX OYEpe MPOU3BOIUTCS, KaK MPaBHIIO,
Ha KpYIHBIX Boo3abopax mom3eMHbIXx Boa. OmpoOoBaHue W chady-pueM Bopo3abopa B
9KCIUTYaTallMI0 MPOM3BOJASAT OpPraHU3alysl, TOCTPOMBINAs B0J03a00p (MOAPSAYMK), W OpraHH3aLus,
NPUHUMAIOIIAst BOJI03a00p B 9KCIUTyaTalUIo (3aKa34MK), C y9aCTHEM NPOEKTHOI OpraHH3aIHH.

Onpo6oBaHue BOJ03aXBAaTHBIX COOPY KeHMId

16.4. TIpu coopyxeHHUHU BO103a00pa IMOA3EMHBIX BOJT U3 CKBAKHMH Ka)/1asi CKBXKHHA TI0 OKOHYaHUH
ee OypeHns 1 000pyIOBaHUS (PUIBTPOM MOMISKUAT ONPOOOBAHMIO OTKAYKOW BOIBI M3 Hee. BHawaie c
ETIbI0 OYMCTKH CKBAYKHHBI U TPOBEPKU HAISKHOCTH (QHIIBTPA MIPOU3BOANTCS NPOKaYKa CKBaXKUHBL.

Ecmm mmHa pabodeii yactu puibpTpa gocturaer 12-15 M, mpokadky clieayeT IpOBOIUTH OTAEIBHO
W3 HIDKHETO M BEPXHEro MHTEpBAJIOB pabouei yacTu (HUIbTpa; eciu JUIMHA padoueil yactu GuibTpa
6onee 15 M, MpOKayKy BEIMONHSAIOT W3 KaXIOro S5-7-merpoBoro mHTepBasia. OTkadmBaeMas BoJa
JIOJDKHAa OTBOJAWTBCS OT CKB&XXMHBI Ha PACCTOSHUE, HCKIIOYaroliee (QHIBTPALMI0O B BOJOHOCHBIH
TOPU30HT, B pailoHEe CKBa)KUHEI.

[TpoIOKUTENBHOCTh MPOKAYKK - J0 TOJHOTO OCBETJICHUS! MOCTYIMAIOMIEH M3 CKBa)KUHBI BOBI.
[Tocie 3TOro MPOU3BOAMTCS OMBITHAS OTKAYKa C 3aMepaMy JIeONTa CKBayKHHBI, YPOBHS BOIBI B HEH U
0TOOpOM NpoO Ha GAKTEPHOJIOTMIECKUI N XUMUYECKUH aHAIH3bI.

Ienp OMBITHOM OTKAauyKH - IMPOBEPKa COOTBETCTBUS (PAKTUUECKHX BEJIIMUUH J1€OWTA W MOHMKEHHS
YPOBHS IPOSKTHBIM, OIIEHKA Ka4yeCcTBa BOABL

16.5. OmbiTHas OTKayka NMPOHM3BOJUTCS HA JBa IMOHIKEHHS - HAa OJHOM C JIeOMTOM, PaBHBIM
MPUHITOMY B NPOEKTE, HAa APYroM - Ha 25--30 % Oosnbie npuHATOTO B MpoekTe. IIpoaomkuTensHOCTh
OTBITHOM OTKAYKH C 3aJJaHHBIMHU J1eOuTaMu (TIpU HENPEPHIBHOCTU OTKAYKM) COCTaBJISIET 1-2 CyT mpu
YCTaHOBUBILIEMCS HEU3MEHHOM JIMHAMUYECKOM YPOBHE BOJBI B CKBa)KHHE.

B ycnoBusX HEyCTaHOBHBILEIOCS PEXUMa (UIBTPALUK IPOAODKHTEIBHOCTD ONBITHBIX OTKAa4YeK
JIOJDKHA OBITh TOCTATOYHOM JIJIsI YCTaHOBJICHUS] 3aKOHOMEPHOCTH CHIIKEHUsI YPOBHS MPU MOCTOSTHHOM
nebute WM 1eduTa Mpu MOCTOSIHHOM YPOBHE BOJBI B CKBaknHe. [IpoObI BOJBI Ha aHAJIM3BI CIEIyeT
0TOMpATh Nepe/i OKOHYaHNEM OTKAYKH Ha KaKA0€ MOHIKEHHE.

B TpemmnHOBAaTHIX CKaJbHBIX M TPABUHHO-TAJICYHUKOBBIX BOJIOHOCHBIX MOPOAAX OTKAYKY CIEAYeT
HauMHATh C MAKCHMAJIBHOTO IIOHIXKEHHs, B IECYaHBIX IOPOJAaX - ¢ MHHHUMAJIBHOTO IOHIKCHUS,
ITOCTETICHHO yBEJINYHBast 1eOUT.

ITpy oTKayKe M3 CKBaXKMH, O0OPYAOBAHHBIX (PHIIBTPOM C OOCBINKOH, OIMH pa3 B CYTKH CIEIyeT
3aMepsATh BEMYMHY YCaAKH MaTepuaia OOCHIIKH.

W3mepenne TeMmnepaTypsl BOABI, OTOOp MpoO BOABI M HMX MJOCTaBKa B J1a0OPATOPUIO A
HOCIIEAYIONIET0 aHAN3a BBIIONHAIOTCS CHJIAMH OpraHHM3alMy, MPOBOLIMIEH OypeHne Bog03ab0pHBIX
ckBaxuH, B cooTBercTBUH ¢ ['OCT 2761-84, TOCT 4979-49** u 1o COrgacoBaHHIO C OpraHaMu
CaHNUTAPHO-3MHAEMHUOJIOTHUECKON cykO0bl. B coorBerctBum ¢ ykazanuem [occrposs CCCP stn
paboThI, a TaKIKE CTOMMOCTB aHAJTU30B BOJIbI, OIUIAYMBAIOTCSI OypOBOM OpraHu3almeil.



16.6. Ecim mpu oTkauke ©3 KapOOHATHBIX IIOpOJ IPOEKTHBIH JeOMT HE OBLI JOCTUTHYT,
1e5Ieco00pa3Ho MPOBECTH 00pa0OTKY CKBaKWHBI COJISTHOM KUCIIOTOW MJIM NPUMEHHTH IPYyTHe METOJIBI
YBEJIMUYECHUS TPOM3BOANTEILHOCTH CKBaXKHUHBI (TOPIIEANPOBAHUE U T. II.).

16.7. Tlpu coopyxeHHH BOJ03a00pa W3 IIAXTHBIX KOJOAIEB OMPOOOBaHHWE KAXKIOTO KOJIOAIA
MIPOM3BOJNTCS TAK )K€, KAK U CKBAKUHBI.

16.8. Ha ropu3oHTaNpHEIX BOmM03a00pax C OJHOH WM HECKONBKAMH BETBSIMH-APCHAMUA
MPOM3BOAUTCS OMPOOOBaHUE KAXKIOH BETBH IO Mepe €€ IOTOBHOCTH M TOTOBHOCTH BOJOCOOPHOTO
KOJIO/IIIa, MOHTa)Xa HACOCHOTO OOOPYIOBaHMS B HEM M BOJOBOJOB. [IpH HErOTOBHOCTH IMOCIEIHUX
omnpoOoOBaHHE MOXHO BECTH cO cCOPOCOM BOJIBI B BOJOTOK, BojoeM. llenms ompoGoBaHMs - MpoBepKa
HAJeKHOCTH  (WIBTPA, OTCYTCTBHUS OCAXKICHUS YACTUI TMOPOJBI B  BOJO3aXBaTHOW WM
BOJIONIPOBO/ISIICH YacTAX JPEHbI (YTO KOHTPOIUPYETCS MO CMOTPOBBIM KOJOIAM), OMpe/eieHHe
MPOM3BOIUTEIBHOCTH JIpeH M KadecTBa Boabl. OnpoOoBaHHME BelETCS HENPEPHIBHO, HauWHAs C
MHHUMaJIbHOTO TOHW)KEHHSI BOJBI B BOJOCOOPHOM KOJIOAIE, C HMOCTOSIHHBIM, MEIJICHHBIM 110 Mepe
OCBETJICHUS! BOIBI, JOBEJIECHHEM €ro J0 MaKCHMAaJIbHOIO, KOTOPOMY COOTBETCTBYET HE3aTOILICHHBIH
W3JIUB BOJBI U3 IPEHBI B KOJIOJIEIL.

[TpoIOKUTENEHOCTS ONPOOOBAHUS APEHBI MIPU MAaKCHMaJIbHOM IOHM)KEHWH - HE MEHEe OIHOW
paboueii CMEHBL.

16.9. Ilpu coopyXeHHH Jy4eBHIX BOZ03a00pPOB HEOOXOAMMO BECTH ONpPOOOBaHHWE KaKIOH
CKBQ)XUHBI-Ty4a OTJCIBHO C TOHM )K€ LENbI0 U TaK e, KaK M OTIAENbHBIX JPEH Ha TOPH30HTAIbHBIX
BO/103a00pax.

16.10. PesynmpraThl OmpoOOBaHUS KaXIOTO BOJO3aXBATHOTO COOPYXKEHUS IOJDKHBI OBITH
odopmIleHbI B BHJE IMAaclopTa C yKa3aHWEM B HEM TJIyOWHBI 3aJI0KEHUSI COOPYKEHHs, Te0JI0ro-
TEXHHYECKOTO pa3pe3a, KOHCTPYKIMHU (GUIbTPA U €r0 BOAOIPHEMHO MOBEPXHOCTH, IaHHBIX O Je0uTe,
TIOHIDKCHUSAX YPOBHS TPHU ONBITHBIX OTKAauykaX, COJIEp)KaHMM B BOAE MHHEPAIBHBIX YacTHII,
XMMHUYECKOM U OAKTEPHOJIOTHYECKOM COCTABE BOABI.

[MacriopT moymxeH OBITH MOANKCAH TOAPSTYNKOM U 3aKa3UHKOM.

OnpoGoBaHue B01032a00POB B 11eJIOM

16.11. OmpoboBarne Bomo3abopa B MENOM (WM TIEPBOW €ro OYepenr) MpPOW3BOIHUTCS IEpen
BBOJIOM BOZ03200pa B TIOCTOSIHHYIO AKCIUTyaTaIlli0 U UMEET IIeTbI0 IMPOBEPKY PabOTHI BCEH CHCTEMBI
BOJIOTIPOBOZA OT COBMECTHOM pabOTHI BCeX (MIIM TPYIIHI IEPBOI OYepe) BOI03aXBAaTHBIX YCTPOUCTB
JI0 KOHEUHBIX COOPY)KEHHUI Ha JIMHUU MOJIA4U BOJIbI IOTPEOUTEIIO.

16.12. Tlpu HeoOXoauMOCTH Ui OMPOOOBaHMS BOI03a0Opa W BBOJA €ro B OSKCIUTyaTallUIo
MPUBJIEKAETCS HAJIAI0YHAast OPTraHn3alys.

16.13. OnpoOoBanue U cada Boa03adopa (WK MEPBOU €ro OYepend) B AKCIUTYyaTaIHI0 JIOJDKHBI
OBITH TPETyCMOTPEHBI B IIPOEKTE W BBIIONHATHCSA IO CIEHHMAIBHONW NpOrpamMMe, COCTaBISIEMON
MIPOEKTHON OpraHu3anuei.

B nporpamme nOmKHBI OBITH YKa3aHbl (MCXOIS W3 THAPOTEOJOTHYECKHX YCIOBHHM YydacTKa
pasmenieHust Bomo3abopa, THIIa BOJ03a00pa M KOHCTPYKTHBHBIX €ro OCOOCHHOCTEH) cocTaB
HAOIOACHUH IPH ONPOOOBAHNH, YACTOTA HAOIIOIEHHUH, TIPOIOIKUTEIEHOCT OMIPOOOBAHMS.

16.14. Pe3ynpraTel OompoOOBaHUS BOA03a00pa MOIKHBI OBITH TIPEACTABICHBI B BHIC OTUYETA,
CONEPKAIIETO KPATKYI0 THOPOTEOJOTHUECKYI0 XapaKTepHUCTHKY YydYacTKka BoJo3a0bopa, IUIaH
B0J103200pa, KpaTKoe ONKCAHUE €ro COOPYKeHHUH, (hakTHIeCKue TaHHbIe OIIPOOOBaHMS ¥ HAOJIIOICHNUH,
PEKOMEHAAIINH 110 PEKUMY IKCIUTyaTalluy Boxo3abopa.

16.15. B mporecce oTkauku OypoBas OpraHM3allds JOJDKHA 3aMepsATh TeMIepaTypy BOIBI U IO
COIJIACOBAHUIO C OpraHaMHU CAaHUTAPHO-3IHIECMHOIOTHIECKOH CiTy:k0bI B cooTBeTcTBUU ¢ ['OCT 2761-
84 u 4979-49** opranmzoBaTh OTOOpP MPOO W JIOCTaBKy WX B JIA0OPATOPHUIO JUISL OMPEICICHUS
MHUKPOOHOJIOTHYECKHUX, TOKCHUKOJOTMYECKHX, OPraHOJENTHYECKUX IIoKa3aTeneil M XUMHYECKOTO
cocTaBa BOpl, onpeaessieMblx TpebosanmsmMu 'OCT 2874-82.

Cormacio paszwsiciennto [occtposs CCCP, yka3annsle paOOTBHl OIUIAYMBAIOTCS  OypoOBOH
OpraHM3aIel 3a CUeT ee HaKJIQJIHBIX PAcX0JIOB.

[Ipu cTabunbHOM cocTaBe BOZBI SKCIDIYaTHPYEMOTO BOJOHOCHOTO TOPHU30HTA TI0 COTJIACOBAHUIO C
pecyOMMKaHCKIMH, KPaeBbBIMUA UM OOJACTHBIMU OPTaHH3AIHUAMU CAaHUTAPHO-IHICMUAOIOTHIECKON
CITyOBI JIOIyCKaeTCsl COKPAIEHHE KOJMYECTBA OTOMPAaEMbIX TIPOO U OMPEeNIIeMbIX KOMIIOHEHTOB.

[Ipu Hamuuuu B BOJE KOMIIOHEHTOB, COJACP)KAaHHE KOTOPBIX MPEBBIIIACT WIM HPUOTIKAaeTCs K
npenensHo gomyctumoit konteHTpanuu (I1IJIK), B mporecce oTkauku ClieAyeT MperycMOTpeTb 0TOop
JIOTIOJTHUTEIBHOTO KOJIMYECTBA P00 BOBI AJIs OTIPEETICHUS STHX KOMIIOHEHTOB.



Ha6mionenus 3a padoToii B0103a00pOB U PEKUMOM MOI3eMHBIX BOJ MPH IKCILTYaTAIINH

16.16. Ha Bomo3abopax mMoOA3eMHBIX BOJ B TEYCHHE BCEr0 IMEpHOJa MX JKCIUTyaTaluH JIOJDKHBI
MIPOBO/INTHCSL HAOIIONICHUS 32 PEKUMOM YPOBHEH, TeMIepaTypbl, XHMHYECKOTO COCTaBa MOA3EMHBIX
BOJI U 3a IeObuToM Bo103a00pa.

Llenbro pe>KMMHBIX HaOMIOCHUH SIBIISTIOTCSL:

a) BBIABIICHHE XapaKTepa M3MEHEHHS ECTCCTBEHHOTO PEXHMMa IOJ3EMHBIX BOA 07 BIMSHHEM
BOJIOOTOOpA;

0) ompeneneHne ONTUMAIBHOTO PEKUMa HKCILTyaTaIllii BO103a00pa;

B) CBOEBPEMEHHOE MpEAyNPEkKICHUE BO3MOXHOIO YXYAILIEHUs KayecTBa IOJ3EMHBIX BOJ Ha
ydacTKe BoA03abopa;

T') OLIEHKA BIMAHMA SKCIUTyaTallMy BOJ03a00pa Ha CYIIECTBYIOIIME BOA03a00Phl OA3EMHBIX BOJ, a
TaK)Ke Ha TIOBEPXHOCTHBIEC BOAHBIC HICTOYHUKH U SKOHOMHYECKHUE YCIOBUSI JAaHHOTO PalioHa;

JI) HaKOIUICHHE OIbITa JKCIUTyaTallMk COOpPYKeHUH Mo 3a00py MOA3EMHBIX BOJ B Pa3IMYHBIX
THIIPOTEOJIOTHYECKUX YCIOBHAX M PEIICHHE BOIPOCOB, CBA3AHHBIX C PACIIMPEHUEM BOJOCHAOKEHHS B
JTAaHHOM paifoHe M COOpYKEHHEM HOBBIX BOZ03a00pOB B aHAJIOTMYHBIX THIPOTEOIOTHUECKUX YCIOBHSIX.

16.17. B coorBercTBUM ¢ BomHBIME KOZeKcaMH COIO3HBIX pecry0inuk, “Ilomosxennem o6 oxpane
mom3eMHbix Bon” w CHull 2.04.02-84 Bomo3abopHBIE CKBa)XWHBI MTOJDKHBI OBITH O0OPYZOBaHBI
YCTPOMCTBAMU /IS CHCTEMATHUECKUX HAOIIONCHNH 32 YPOBHEM M JE€ONUTOM BOJBI B KQXKIO0H CKBaXHHE,
JOIDKHAa OBITH TaKKe CO3JaHa CeTh HAONMIOMATENbHBIX CKBRKMH HA MPWICTAIOMEH TEppUTOpHH,
BOJIOMEPHBIE IIOCThl Ha BBIXOJAX MOJ3EMHBIX BOJA HAa IIOBEPXHOCTb, HA BOJOTOKAaX M BOJOEMax,
CBSI3aHHBIX C 9KCILUTyaTHPYEMbIM BOJOHOCHBIM TOPHU30HTOM.

CTpOUTENECTBO PEXMMHOM CETH M HAOMIOAEHMS IO HEil BeoyTcs 3a CUeT CPEeICTB Biajeiblia
BOJ103a00pa.

16.18. HaGmonenust JODKHBI OBITH HayaThl 10 BBOJA BOA03a00pa B AKCILTyaTalHIo, ¢ TEM YTOOBI
UMETh JTaHHBIE O PEXMME YPOBHEW BOJIbI, HE HapylIeHHOM paborod Bomo3abopa. OHHM BegyTCs MO
IIporpamMMe, COTJIACOBAHHOW C TEPPUTOPUANILHOM IMIPOPEKMMHON mapTueld MuHHCTEpCTBA TE0IOTHH
CCCP u oz ee METOJMYECKUM PYKOBOACTBOM H. KOHTpojeM. [Ipy npoekTupoBaHuN HaOI01aTeIbHON
CETH ClIelyeT MaKCHMaJIbHO HCIIOJIb30BaTh BEIPAaOOTKH, MPOIICHHBIE TIPU Pa3BEAKe MMOJI3EMHBIX BOJ, a
TaK)Ke aBapHiHbIC CKBaKUHBI IIPU OypPEHUH BOJI03a00PHBIX CKBasKHH.

16.19. Cxema pacnonokeHns1 HaOJIIOAATeNbHBIX MYHKTOB, HX KOJMYECTBO, KOHCTPYKLIMS M 4acTOTa
HaOMIONIEHNH ONpPEAENAIOTCS TUIIOM MOA3EMHBIX BOA, YCIOBHSIMU IMTUTAHHUS BOJOHOCHOTO TOPHU30HTA,
CaHUTapHBIM COCTOSHHMEM YdYacTKa, CXeMOW U KOHCTpYKLHeHl Bomo3abopa M DPEXHUMOM €ro
9KCIUTyaTalUH.

16.20. Ha Bom03a0b0pax, COCTOSIIMX U3 Psiia CKBAXKHH, IAXTHBIX KOJIOJLEB, U Ha TOPU30HTAIBHBIX
BOJ103a00pax (IpeHbl, rajeper) HaOJroNaTeNbHble CKBAXXWUHBI B Ipeaesiax Bojo3adopa M B 30HE €ro
BIIMSIHHS LIEJIECO00pa3HO pacriojiarath M0 MONEPEYHHKaM IEpIeHINKYISIPHO JIMHUU Bojo3abopa u3
pacuera 1-2 nonepeuynnka Ha | kM ¢poHTa Bomozabopa. I1pu 3HaunTenbHOM MiTHMHE Bo03a00pa (Ooee
5 KM) paccTosiHHE MEXAy NONepeyHHKaMH MOXeT ObITh yBenmdeHo a0 2-3 kM. OpHa wu3
HaOIOaTENIFHBIX CKBAXXHMH HA KAXIIOM ITOTIEPEYHUKE JO0JDKHA IMPUXOANTHCS HA JIMHUIO BOJ03a00pa M
pacronarateCsi MEXAY OKCIUTyaTallMOHHBIMH CKBakuMHamu. lllar wMexmy HaOmromaTeIbHBIMU
CKBR)KMHAMH Ha TIOTNIEPEYHMKE Ha3HAYAaeTCd B 3aBUCHMOCTH OT MOP(OJIOTMH ydacTKa Bojo3adopa,
MOIITHOCTH 9KCIUIyaTHPYeMOTO BOJOHOCHOTO TOPHU30HTA, MPOU3BOAUTEIBHOCTH BOJI03a00pa, ITHPHHBI
30HBI €TI0 BIUSHUSL.

16.21. B nonmHax pek HaOromaTeNbHbIE CKBaXKMHBI BONHM3M pyclla peKH pacrojaraiorcsi 0osee
yacto. [Ipu mupune pycna pexu 1o 100 M, a Takxke NpH HEBBICOKOH BOJONPOHUIIAEMOCTH €€ JOHHBIX
OTJIIO)KEHHH W TpU OONblled ero IMpUHE HaOIIoNaTelIbHbIe CKBOXMHBI pa3MemaloTcs W Ha
MPOTUBOIIOJIOKHOM Oepery peku.

16.22. Ha Bomo3abopaX, COCTOSAIIMX U3 TPYMIbl JIIOOBIM 00pa3oM  PacIOIOKEHHBIX
B3aMMOJEHCTBYIOIINX CKB&XHH, HAONIOAATeNbHbIE CKBAXWHBI CIEIyeT pasMeniatb MeXIy
9KCIUTyaTallMOHHBIMH CKBR)XMHAMH W B 30HE BIMSHMSA Boxo3abopa. Ha iyueBbIx Bomosabopax
HaONfoaTeNbHble CKBAXXHMHBI CIIEAYET pacroyiaraTb BJOJb OTICNBHBIX JIyded Bojmo3abopa W Ha
TUTOIIAIM B 30HE BIIMSIHUS BOI03a00pa.

16.23. [Ipu Hammumu B palioHe BOZ03a00pa OYaroB BO3MOKHOTO 3arps3HEHHUS IMOI3EMHBIX BOJ
HaOJIroaTeNIbHbIE CKBKMHBI PACIONararoTCs M0 JMHUAM OT 04ara K Bogo3adopy.

16.24. [{ns BBISIBIEHHS B3aMMOCBSI3U SKCIUTYaTHPYEMOT'0 BOJJOHOCHOTO TOPH30HTA C BEPXHHUM HIIH
HIDKHUM BOJOHOCHBIMH TOPU30HTaMH MOCJIEAHUE TaK)Ke BKIIOYAIOTCSA B PEXHMMHbBIE HAOIIOAEHHS MO
CrelaIbHbIM CKBXKMHAM KaK Ha y4acTKe B0/103a00pa, TaK 1 B 30HE €r0 BIHSIHUSL.

16.25. KoHCTpyKUMHM CKBaXMH JUIS HAONIOJNEHWI 32 PEXMMOM TOTO WIM WHOTO BOJIOHOCHOTO
TOPU30HTA JOJDKHBI HAJIGKHO WUCKIIOYATh BIMSHUE Ha Pe3yJIbTaThl HAOIIONEHUI IPYTHX BOIOHOCHBIX
TOPHU30HTOB, & TAKXKE JOXKIEBBIX U TAJIBIX BOJI.



16.26. Tuametpbl GUIBTPOB AOJKHBI OBITH He MeHee 89-110 MM U3 pacdera MPOU3BOJCTBA B HUX
W3MEpEeHU ypOBHS, TEMIIEPATypbl, 0TOOpa NPOO BOJBI M YHCTKH CKBAXKHH.

16.27. I'myOuHy HaOIIONATENbHBIX CKBAKUH PEXUMHOM CETH CIlelyeT IPUHUMATh:

B BOJIOHOCHOM TOpPH30HTE CO CBOOOJHOW IOBEPXHOCThIO (Oe3HANOpHOM) TIpH TiTyOMHE
9KCIUTYaTAlMOHHBIX CKBAXHH 110 15 M-TO )ke rTyOHHBL, 4TO ¥ ITyOMHA SKCIUTYaTallMOHHBIX CKBaXKHH;

B BOJOHOCHOM TOpPH30HTE CO CBOOOIHOI IOBEPXHOCTBIO MpPH TIYyOMHE HKCIUTyaTaI[HOHHBIX
CKBaXHWH Ooiee 15 M rryOwHa HaOMIOZATENHHOW CKBAXMHBI OTPAaHMYMBACTCS ITIOJOKEHHEM Bepxa
paboueii yacT ee GUIBTPA HA ~/3 M HIDKE BO3MOMKHOTO HAHHH3IIETO IHHAMHYECKOTO YPOBHS BOJBI B
BOJIOHOCHOM TFOPHU30HTE C Y4E€TOM JUIMHBI pabodell yacTu (UiIbTpa U OTCTOMHUKA;

B HAITIOPHBIX BOJIOHOCHBIX TOPU30HTAX MPH IUHAMUYECKOM YPOBHE BBIIIE X KPOBIIM paboyast 4acTh
¢unpTpa HAOMIOAATENBHBIX CKBRXWH JOJDKHA pacloiarathCs B BEPXHEH YacTH BOIOHOCHOTO
TOPU30HTA; NPU YaCTHYHOM OCYLICHHH IUlacTa Bepx (DMibTpa HaONIOIAaTeNbHON CKBAKHUHBI JOJDKEH
OBITH Ha 2-3 M HIDKE JMHAMHYECKOTO YPOBHS BOJIbI B BOJIOHOCHOM TOPHU30HTE;

B BOJOHOCHBIX OE3HANIOPHBIX IUIACTAaX, OKCIUTyaTallls KOTOPBIX paccuWTaHa Ha CcpabOTKy
CTaTHYECKHUX 3aIlacoB, Bepx pabodell wacTw (QuiIbTpa AODKEH OBITh Ha 2-3 M HIDKE MOJOXKEHHS
JMHAMHYECKOTO YpPOBHS BOJIBI B BOJZOHOCHOM IUIACTe K KOHILy PAacCUYETHOTO CpOKa SKCIUTyaTaluu
BOM03a00pa; TpH 3HAYUTECIHHONH BEeMWYMHE CpPabOTKM YpPOBHSA, MEIUICHHOM U UIUTEIEHOM €ro
CHIDKEHHH, W3MEPSIeMOM MECSATKaMH JIET, TIIyOMHY CKBaXHH CETH PEXVMHBIX HAOJIIONEHUH MOYKHO
Ha3HAYHUTh COOTBETCTBEHHO TIIyOWHE CpaOOTKA YPOBHS 3a OIPEIeNICHHBIN MepHuoJ BPEMEHH, C
MOCJICAYIONUM YTITyOJICeHHEM CKBXKUH WIIM OYPEHUEM HOBBIX.

16.28. Ha ywacTkax pa3MemieHHs BOJ03a00pOB W3 MIAXTHBIX KOJOALEB, T'OPHU3OHTAIBHBIX W
Jy4eBBIX BOJI03a00pOB, INTyOMHY CKBaXHH CETH PEKUMHBIX HAOJIONEHHH ClIeAyeT MIPUHUMATh PaBHOM
rIyOMHe 3aJI0)KE€HHs BOJONPHUEMHBIX YacTed dTHX BO/I03a00pOB, a Bepx (uibTpa HaOIIONATENBHBIX
CKB&)KUH JI0JDKEH OBITh Ha 2-3 M HMKE IMHAMUYECKOTO YPOBHS BOJBI B BOJOHOCHOM T'OPU30HTE.

16.29. /Ins npegoxpaHeHus: HaOMIOJAaTENFHBIX CKBAXHH OT 3aCOPEHUS BepX (HIBTPOBON KOJIOHHBI
W 00caHON TpyOBI JOJDKEH OBITh 3aKPHIT KPHIIIKOW Ha CIIEIAaTbHOM 3aMKe.

16.30. Bce myHKTHI ceTH HAONIONEHWH 3a PEKUMOM MOJ3EMHBIX W IOBEPXHOCTHBIX BOJ Ha
ydJacTKax Bojo3abopa JOIDKHBI OBITh TPHUBSI3aHB MHCTPYMEHTAJIBHO B IIAHOBOM M BBICOTHOM
OTHOIICHWHA M HAHECEHHl Ha TOMOTpapUUeCKUil TuTaH. TOYKH, OT KOTOPBIX TMPOM3BOISATCS 3aMEphI
YPOBHS BOJBI, JOJDKHBI OBITh 3aHWBEIHMPOBAHBI; BBICOTHOE ITOJIOKEHHE HX JOJDKHO IEPHOANYECCKH
TIPOBEPATHCS.

16.31. IIpoext ceTa MyHKTOB HAONIONEHHH 3a PEKUMOM IOJ3EMHBIX BOJA U CBSI3aHHBIX C HUMHU
MOBEPXHOCTHBIX BOJI HA y4acTKax BOJ03a00pOB MPU UX IKCIUTyaTalluHd COCTABISIETCS OJHOBPEMEHHO C
MPOEKTOM BOJ103a00pa, SIBJIAETCS COCTABHOW €ro 4YacTbi0 M OCYIIECTBJISIETCS OJHOBPEMEHHO CO
CTPOUTEIBCTBOM BO/103a00pa.

16.32. TIpoekT ceTH MYHKTOB HAOJIOACHUN C y4eTOM OOINUX MOJOKCHUH, W3JI0KEHHBIX B L.
16.13-16.27, noymxeH cofepx aTh B KaXKJI0M KOHKPETHOM CITy4ae:

IUIaH pa3MeIIeH s ITYHKTOB CeTH HaOJII0AeHHH (Ha 0011eM I1aHe BOI03a00PHBIX COOPYKEHHH);

KOHCTPYKIMH KaXIOT0 MyHKTa (MM KaXIOW OJMHAKOBOW MO HAa3HAYEHHWIO TIPYIIbI ITYHKTOB)
HaOJIIOICHMIA;

KpaTKyl0 HWHCTPYKIHIO TIO TIPOW3BOACTBY HaOmoaeHud (0OBEKTH HaOIIONEHUH, dYacToTa,
METOJINKA);

(dbopmy KypHalia HaOJIIOICHUH;

(opMy €KEroJJHOro OTyeTa O pe3ybTaTax HaONIOACHHI 3a SKCIUTyaTaluel Bo103abopa, pexuMoM
AKCILTYaTHPyEeMOTrO BOJOHOCHOTO TOPU30HTA M APYTHX 00BEKTOB HAOMIOICHUIA;

yKa3aHusi O TPEJACTABICHUH EXETOAHBIX OTYETOB TEPPUTOPHAIBHBIM OpraHu3alusM MuHreo
CCCP.

17. CPCABHEHUE BAPUAHTOB U TEXHUKO-9KOHOMHUYECKOE OBOCHOBAHUE
BOJO3ABOPHBIX COOPYXKEHUU

OO01ue nooxkeHUus!

17.1. IlpoexTrpoBaHue BOA03a00PHBIX COOPY)KEHHUH IMPH HMCIIOIF30BAaHAHA B KaUeCTBE MCTOYHUKA
BOJIOCHA0KEHHUS MOJ3EMHBIX BOJ JIOJDKHO COIIPOBOXKIATHCS TEXHUKO-3KOHOMHYECKUMH pacueTaMH U
O0OCHOBAaHHMEM HAMEYaeMOro K CTPOHTENbCTBY BOZO3a00pa IO  TEXHUKO-DKOHOMHYECKHM
nokasaTessiM. Takue pacdeTsl BBINOIHSIIOTCS Ha Pa3HbIX dTanax MPOeKTHPOBAHMUS:

a) mnpu BbIOOpEe HCTOYHHKA BOJOCHAOXKEHUS B  pE3ylbTaTe TEXHUKO-DKOHOMHUYECKOTO
COIOCTABJICHUSI yCTaHABJIMBAIOTCS LIEIeCOO0Pa3HOCTh HCIIOJB30BaHMS IOJ3EMHBIX BOJA M HX
MPEUMYIIECTBA B TEXHUKO-3KOHOMHUYECKOM OTHOLIEHUM Tepesl OTKPBITBIMU BOAHBIMH HCTOUYHUKAMHU
(pexamMu, BOTOXPAHWIHIIAMH U T. II.).



[TonzemMHBIE BOXBI 1O CPaBHEHUIO C IMOBEPXHOCTHBIMH OOBIYHO 00JaaroT JIydmmM H Oojee
YCTOWYMBBIM KauecTBOM. OHAaKO NpW 3HAYUTEIHLHOM BOJONOTPEOJIEHHMH M OCOOCHHO B CIIOXKHBIX
THIPOTEOJIOTHYECKNX YCIIOBUSX, KOTrJga JUIsl JOOBIYM IOJ3E€MHBIX BOJ HEOOXOAWMBI TPOMO3IKHE
JIOPOTOCTOSIIIINE COOPYXXCHHUS, a WHOTJAa M MPOBEICHUE CIICHHAIBHBIX MEpOIpUATHH (Harpumep,
HCKYCCTBEHHOE BOCIIOJTHEHHE 3aI1acoB IOA3€MHBIX BOJ), BEIOOP NCTOYHHKA HE MOXET OBITh clienaH 0e3
COOTBETCTBYIOIINX TEXHUKO-9KOHOMHYECKHUX PACIETOB 1 000CHOBAHHS;

0) TEXHHKO-d)KOHOMHYECKHE pacueThl IIPH CPaBHHUTEIBHON OIICHKE IeIeco00pa3HOCTH
WCTIONB30BaHMA TOJ3EMHBIX BOJ Ha Pa3HBIX YJacTKaxX OJHOTO BOJOHOCHOTO TOPH30HTA HIIM Pa3HBIX
ropu30HTOB. HeoO0X0AMMOCTh PacCMOTPEHUSI HECKOIBKHUX YYaCTKOB OAHOTO BOJOHOCHOI'O TOPH30HTA
WIN pPa3HBIX TOPU30HTOB MOKET BO3HMKHYTh B CBSI3M C Pa3JIMYHBIMH THAPOTEOJOTHYECKHMHU HX
napameTpamu. Hampumep, ydacToK C Jy4IIMMH HapaMeTpamu, (0Ooyee BOZOOOWMIBHBIA TOPU3OHT)
MOXET OKa3aThCsl Ha 3HAYMTENHFHOM YIAJICHWH OT moTpeduress. Onpenenstomum (HakTopoM MOKET
TaK)Ke SIBUThCA HaJM4YME MCTOYHUKOB 3arps3HEHHs TOJ3eMHBIX" BOJ Ha TeX WJIM MHBIX y4acTKaxX H
HEOOXOJMMOCTh TIPOBEACHHS B CBSI3H C 3THUM CIICIIMAIBHBIX MEPOIIPUATHH 10 3aIUTE MOJ3EMHBIX BOI
¥ BO/103a00pOB OT 3arpsI3HEHUSI WIIM MEPOIPHUATHH 1O OYHUCTKE BOJIBI.

Xotst o0mue 3amachkl MOA3EMHBIX BOJ HA PAacCMaTPHBAEMBIX y4YacTKaX W B KaXIIOM TOPU3OHTE
JOCTATOYHBI, PEIICeHHE BOIPOCa O Pa3MEIICHWH BOJ03a00pa B 3THX CiIydasx TpeOyeT TEeXHHKO-
9KOHOMUYECKOTO 0OOCHOBAHMUSL.

JUii  KaXmoro ydacTKa IIOA3EMHBIX BOJ BO3HHKAIOT 3aJadd BbIOOpa THma Bojo3adopa,
pacHojoKeHUs CKBaXHH, CXEeM COOpHBIX BOJOBOJOB, IOpPOT, OJJIEKTPOJIMHUM, JHHUI CBs3H,
YCTaHOBJICHHSI pPa3Mepa OTUYXIEHHU 3€MENbHBIX IIIOIIAaAeH, LEHHOCTH CElIbCKOXO3SHCTBECHHBIX
KyJbTYp, 00BEMOB CHOCA H IIEpEeHOCa COOPY)KEHHUIT U Ip.;

B) BBIOOp PAaIlOHAJIBHOTO BapuaHTa BOA03a00pa Ha NPUHATOM M YCTaHOBJIEHHOM IIPEIbIAYIIUMHU
NPOEKTHBIMH TMPOpadOTKaMu ydacTka. Ha naHHOM drame pemraercs BOIPOC O THIE BOja03ad0pa
(BepTHKaNbHBIE CKBAXXHHBI, JTy4EeBbIE BOJI03a00PbI, TOPU30HTAIBHBIE COOPYKEHHMS U T. 11.). i1 BEIOOpa
panMoHaIBFHOTO THIIA BOJI03a00pa HY>KHBI TEXHUKO-3KOHOMUYECKHE CONOCTaBIeHHs. [IpuMeHnTenbHO
K BBEIOpaHHOMY THIy PacCMaTpPHBAIOTCS pa3lIMuHbIE CXEMBI PACHOJIOKEHHUS! OTAENBHBIX BOJI03a00POB,
paccTosHAE MeXly HUMH, PEXUM OTKa4dKH U T. JI.

17.2. B coorBerctBuu ¢ “UHCTPYKIWEW IO OIPEAEICHHI0 SKOHOMHYECKOH 3PQPEeKTHBHOCTH
KaluTalbHBIX  BIOKEeHHH B crpoutensctBo” (CH 423-71) cpaBHUTENbHAsS SKOHOMHYECKas
3G EeKTUBHOCTG TPH  COMOCTaBICHWM BapHaHTOB TEX WIM HMHBIX TEXHUYECKHX PELICHUH
yCTaHaBJIMBACTCS 110 MUHUMYMY TaK Ha3bIBAGMBIX IIPUBEICHHBIX 3aTpaT.

[IpuBenennsle 3aTpaThl I1 mpencTaBisAOT cOOOH CyMMy TEKYIIMX HM3IEpiKeK (3KCIUTyaTalHOHHBIX
pacxofioB) W EOMHOBPEMEHHBIX 3arTpar (KalUTaIbHBIX BJIOXKEHHMH), NPUBEICHHBIX K TOJOBOM
Pa3MEpPHOCTH B COOTBETCTBUH C YCTAaHOBJIIEHHBIM HOPMAaTUBHBIM K03 dunnenToM 3¢phexTHBHOCTH

Il = C+E,K = min, (169)

rze C - TeKylue U3Iep KKK WIH SKCIUTyaTalliOHHbIE pacXonsl; K - eIMHOBPEMEHHBIE 3aTPaThl HIIH

KalWTaJIbHBIE BIOXEHUS; E,, - HOpMaTHBHBIN KO3 uieHT 3¢ PEeKTHBHOCTH KaUTaIbHBIX BIOKEHUH,
npuHUMaeMslil paBHbM 0,15.

Vkazannsie BenmmunHbl [I, C, K oTtHOCATCA K i-My Bapwanty (i = 1, 2,..., n - ofmee 4ucCIO
paccMaTpuBaeMbIX BapHAHTOB), TPUYEM OHM MOTYT PacCUMTHIBATHCS KaK ITOJIHAs CyMMa KalnuTalIbHBIX
BIOKEHHH W TOMOBBIX O3KCIUTyaTallMOHHBIX pAacxXxoJ0B, TaK M B BHIC YACNbHBIX IIOKa3aTeneH,
OTHECEHHBIX K 1 M’ BOJIBL.

Pa3zHOCTh NpPUBENCHHBIX 3aTpaT MO JBYM BapHaHTaM XapaKTepH3yeT TOA0BOH 3KOHOMUYECKHH
addexT 3, nosrygaeMslii B pe3ynbTaTe 3aMEeHbI OJHOTO BapUAHTA APYTHM:

3:H1—H2. (170)

[Tpu wcuMcneHNM TPUBEICHHBIX 3aTpaT 10 YAEIbHBIM II0Ka3aTelsM TOJIOBOM SKOHOMHYECKHH

addekt
2 =(I1,-Ix)A, (171)
rzie A - ronoBoit 00beM Boabl (pu ncuucienun I1; u I1, B ynenbHbBIX MOKa3aTessx).

17.3. B ciy4asx Koraa 1o CpaBHMBAaeMbBIM BapHaHTaM KallWTaJbHBIE BIOXEHUS MPOM3BOMSATCS B
pasHble CPOKHM WM TEKyIIHE 3aTpaThl CO BPEMEHEM H3MEHSIOTCS, CPaBHEHHE BapHAHTOB CIIEAYET
BBITIOJHATH C MPUBEICHUEM 3aTpaTr 0oJiee MO3IHMX JIET K HEKOTOPOMY BBEIODaHHOMY Oa3MCHOMY TOIy
I1,, mo popmyne

I, = I V(I+E,,), (172)
rae I1, - 3atparsl B #-M rony; E,, - HOpMaTHB AJIs1 IPUBEICHUS Pa3HOBPEMEHHBIX 3aTpaT, OOBIYHO
npuHuMaeMbii paBHbIM 0,08; ¢ - mepuo BpeMeHH MPUBEICHNUS, TOJIBI.

OOmye KanuTaabHBIE 3aTPaThl 33 P JIET CTPOUTENBCTBA K TPU Pa3IMYHBIX BIOXKEHUSIX 110 roJaM
olpesieNIIoTes 1o Gopmyie



T
Ky =Y K (1+E,, ), (173)
t=1

rre K, - kannTanbHbIE 3aTpaThl B Tofy ¢ mocie 0azucHoro; T - meproa KanuTaabHbBIX BIOXKECHHUH.
17.4. Tlpu cpaBHEHHHM BapHaHTOB, PAa3JIMYAIOIIUXCS IPOJOJDKUTEIBHOCTHIO CTPOMTEIHCTBA WIIN
BBOJIOM MOIIHOCTEH B pa3jIMuHbIEe MEPHOMBI, ONPEICISETCS TaKkKe OAHOBPEMEHHBIH SKOHOMUYECKHH
3¢ dexT B BUIE NONONTHUTENBHON MPUOBLIN, OJIyYEHHON 33 IEPHUOJ JOCPOYHOTO BBOJIA OOBEKTOB.
Bennunna sddekra D,, peannzyeMoro B COOTBETCTBYIOLIEH OTpPACIM HApPOJHOTO XO3siCTBa,
MOJIy4aeMOro 3a MepUo/i JOCPOYHOTo BBOJIa 00BbEKTa, ONpeAeiIseTcs o popmyJie
3, = M(T,-To), (174)
rae I, - cpenneromoBass mpuOBUI 3a TEpHOJ AOCpOYHOro BBoja B geifctue; T; m T, -
MPOJIOIKUTEIEHOCTD CTPOUTENBCTBA TI0 CPABHUBAEMBIM BapPHAHTAM B I'O/IaX.
B ciy4ae oTcyTcTBUS AaHHBIX, HEOOXOAMMBIX IS pacdeTra MpUObLIH, T0ITyCKaeTCsl ONpe/ieieHne
9KOHOMHUYECKOTo 3 dexTa o popmyie
913 = EH(I)(TI'TZ); (175)
rae E,; - HopMmaTuBHBIN K03 duimerT 3¢ HEeKTHUBHOCTH KAIMMTAIBHBIX BiIokeHHUi; @ - ctommMocTh
MPOU3BOJICTBEHHBIX (JOHIOB, IOCPOUHO BBEJICHHBIX B 3KCILTyaTalUIoO.

HcxonHble ypaBHeHHSI U 3aBUCHMOCTH 111 TEXHHKO-DKOHOMHYECKOI'0 pacyeTa Bo103a00poB
MO/I3eMHBIX BOJ

17.5. JleranbHOCTh TEXHUKO-9KOHOMHUYECKHX PacyeToB 3aBHCUT OT CTaAuM NpoekTupoBanus. [Ipu
9TOM TEXHHUKO-IKOHOMHYECKHE TIOKa3aTeIH ONPEEITIOTCS Ha OCHOBE CMETHO-(PMHAHCOBBIX PacueToB,
BBITIOJTHAEMBIX TIPH IMPOEKTHBIX MPOpabOTKax, a IPH CXEMaTHIECKOM IPEICTaBICHUH BapUaHTOB - MO
CIPaBOYHBIM JJAHHBIM C HCIIOJIb30BAHHEM HWHCTPYKTHBHO-HOPMAaTHBHBIX MaTepHaioB. IIpu TexHHKO-
9KOHOMHYECKOH OIICHKE M CPaBHEHHWH BapHaHTOB BOJI03a0OPHBIX COOPYXECHHH Ha IOJ3EMHBIX
HUCTOYHHAKAX CIIEAyeT YYHATHIBATH JIMIIHL T€ 3aTParbl, KOTOPBHIE CYIIECTBEHHO W3MEHSIOTCS B
3aBHCHMOCTH OT IIPHHUMAEMOH CXEMBI BOJ03a00pa.

17.6. K uynciy Takux 3aTtpaT MpEXIE BCETO OTHOCSTCS KalUTalbHBIE BIOXKEHHA K, BKIIOYAIOIIKE B
cebs cremyrone pacxoibl:

Ha CTPOUTENBCTBO M 000pyI0BaHKE BOI03a00PHBIX y370B (CKBaxkuH) K,

Ha CTPOUTEIBCTBO OTBOISAIMINX U COOPHBIX BOJOBOIOB Kj;

Ha COOpYXXCHHE KOMMYHHUKAIWM, JIMHUWA DJIEKTPOCHAOKEHUS, 30H CAHWUTAPHOW OXpaHbl, CHOC
cTpoeHui u T. 1. - Kj.

ITpu saTom:
K:K1+K2+K3; (176)
ny B
K; =nK% K, = Y K?1;; Ky =K",
=
rie n - KOJNHYECTBO BOJ03a0OPHBIX y3710B (ckBakuH); K’ - CTOMMOCTH COOpYKEHHS |
000pymOBaHUSI ONHOM CKBOXHWHBI, 7, - KOJMYECTBO YYAacTKOB BOJOBOJA C Pa3IHIHBIMH

XapaKTEepPUCTHKaMHU (IMaMETPOM, PacX0/IOM, MaTEepHAaJIOM); Kf - CTOMMOCTB TIPOKJIaku 1 M BoJIoBOsIA
Ha j-M y4acTKe JIMHOH /;, 1 tuaMeTpoM D;; MpHOIMKEHHO OHAa MOKET OBITh paccuMTaHa 10 (GopmyIie

Kf = by +bD}, 177

rae by, b, @ - HekoTOpBIe KO3(D(PUITUECHTHI, YNCIIEHHBIE 3HAYEHUSI KOTOPBIX NPUBEACHH B Ta0I. 44

(3mech Kf u3MepsieTcs B pyoiIsx, a quamerp - B M); K - 3aTpaThl 10 coOpyeHHI0 KOMMYHHKALHMIA,

Jopor W T. M., TpHUXOoAdmuecs Ha 1 M TPOTHKEHHOCTH Bojo3abopa; [/, - TPOTKEHHOCTH
KOMMYHUKAIXH B Mpe/ieNax BoJ03a00pHOT0 y4acTKa.

[TouTH CcOBEpIICHHO HE BIMAIOT HA BBHIOOP PAlMOHANBHOH CXEMBI BOA03a00pHOTO COOPYKEHHS
KalHUTaJIbHBIE 3aTPaThI 110 CTPOUTENBCTBY MAarHCTPAIILHBIX TPYOOIPOBOIOB, COSAMHSIOIINX BOI03a00D
¢ moTpeOHTeNeM, BHEIIHEH IOJIBOJMICH DIEKTPOJIMHUY, HACOCHBIX CTaHLMI BTOPOTO IOJbEMa,
cOOpHBIX M PE3EPBHBIX PE3EPBYapPOB, XJIOPATOPHBIX, CTAHIMN 00€3KeNe3UBaHMs U T. II.

17.7. DKcyaTaiioHHBIE pacxXobl D 10 BO#03a00py ciararoTcs u3:

pacxo/IoB Ha OIIaTy AJIEKTPOIHEPTHH I ,;

3aTpar Ha TeXHUIeCKOe 00CITy)KHBaHUE U PEMOHT CHCTEMBI O ,.

3arpaTel Ha OIUIATy 3JIEKTPOSHEPTHMH CKIAABIBAIOTCSA W3 PAacXOJ0B HA MOIBEM BOABI Iy,
TPAHCIIOPTHPOBKY €€ MO BOAOMOIBEMHBIM TpyOaM D, W TPaHCHOPTHPOBKY IO COOPHOTO pe3epByapa
9,, T.€.

3, =0,+3,+3,. (178)

CTOUMOCTB 3JIEKTPO’HEPTHH, IPUBEACHHON K | Toxy, 3aTpaurBaeMoil Ha MOIbEM BOJBI U3 CKBAXKHH
B0JI03a00pa Ha 331laHHYI0 OTMETKY, COCTABIISAET



T
on = (52 Joltsi0+ =1, (179)
)"0

rne B = 365/(1023,6) (B nambHeiimem mnpuHsATo, 4t0 [ ~ 1; G - croumoctb, pyo/kBru
anektposneprum; M - KIIJ| BogmomombemHoro oGopymoBanus (opueHtupoBouno n= 0,6+0,7); z -
CpelHss reoMeTpUUecKas BhICOTa OAbEMa, OlpesiesiieMas KaKk PasHOCTh OTMETOK BOJBI B pe3epByape
¥ CTATMYECKOTO yPOBHS MOJ3EMHBIX BOJl B CKBOXKHHAX BOJ03a60pa, M; O - pacXoj1 Boao3abopa, M/CyT;
S, - TIOHIDKEHHE YPOBHS B CKBaXXHMHaX, M; T - MPOJOJDKUTEIBHOCTh PabOTHI BOJ03a00Opa B pekXUME
HeCTalHOHAPHOH QHIBTPAIKH, CYT.

B dopmyne (179) u manee npenmonaraercs, 4TO IOHWKEHUE YPOBHS B CKBOKHHE, a TAKXKE JICOUTHI
CKB&XMH MPUMEPHO OIMHAKOBBL Kpome TOro, pacxon BOH03a0OpHBIX CKBOKHH IMPHHHMACTCS
MIOCTOSIHHEIM BO BPEMEHH.

CTOMMOCTB DJICKTPOIHEPIHU HA TPAHCIIOPTHPOBKY BOABI B BOAONOIBEMHBIX TPyOax OLEHHBACTCS
CIEIYIOUIIM 00pa3oM:

3y =(cQ/n)Ah, (180)
rae Ah - moTepu Harmopa B BOJONOIBEMHBIX TpyOax:
Ah = A(O/n)’1,,/(86400)°, (181)

A - K03 QUIMEHT CONPOTHBIICHHUS BOJIOMOIABEMHBIX TPYO, ONpenessieMblil B 3aBUCUMOCTH OT HX
JuaMerpa 1o Gpopmysie
A=k/D", (182)
k* 1 m* - ko3 PUIHUEHTHI, 3HAYCHUST KOTOPHIX JaHBI B Ta0N. 44; [, - NIMHA BOJOIIOIBEMHBIX TPYO.
BennunHa D, KOTOPOW OLEHUBAIOTCS 3aTPAThl AJIEKTPOSHEPTHH HA TPAHCIIOPTHPOBKY BOJBI IO
cOOpPHOMY BOJJOBOJTY, B OOIIEM CITydae HaXOAUTCS 1Mo (popMyiie

(183)

31eck ¢; - pacxomsl, M’/CYT, TPAHCIIOPTHpPYEMBIE O j-My y4acTKy BOJOBOJA JUTHHOM li; AH ;-
MOTEpH HAIopa Ha 3TOM YJacTKe
) 2
AH; = Aq;l;/(86400)". (184)

Jl
Koappunnent 4 onpenensiercst o 3asucumoct (182) 1 tabim. 44 ¢ yueTrom n1uaMeTpa n MaTepraia
Tpy0 cOOpHOTO BOJIOBOA.

Tabmuma 44
Martepuan Tpyo 3uauenus by b, k* o, m* B popmynax (177) u (182)
By b k* o m*

CranbHble 6,9 53 0,001736 1,4 15,3

UyryHHble 8,4 107 0,001736 1,6 15,3

AcOecTolieMEHTHBIE 11 78 0,001180 1,95 14,89

ITmactmMaccoBble 9 150 0,001052 1,95 14,77
17.8. AMOpPTH3aLlMOHHBIE  OTYUCIEHHS W  OTYUCICHHS PEMOHT  NPUHUMAIOTCS

MPOIOPIUOHATIBHBIME CTPOUTEIBHON CTONMOCTH COOPYKEHUI

O, = Pk + P2 Ky + 3K, (185)

II€ P123 - KOIQOUIUEHTHI, COOTBETCTBYIOMINE TOJOBBIM HOPMaM OTUYMCIICHUI HAa aMOPTU3aLUI0 U
PEMOHT CKBa)XKHH, BOJIOBOJIOB, PE3EPBYapOB U T. 1. (OpUEHTHPOBOYHO p1~0,1; p,~0,04, p3=0,03).

17.9. C y4eToM BHIIICH3IIOKEHHOTO 00IIIee BEIpaKCHUE ISl OTPEICICHUS IPUBEJCHHBIX 3aTpaT Ha

COOpYKEHHUE U IKCILTyaTaIlnIo BO103a00pa MOKHO 3aIuCcaTh B CICAYIONIEM BUIC:

=TI, + g S¢p + I 1+ 10, i, + Do/n’.

3nech I, - 4yacTh MPHUBEACHHBIX 3aTpaT, KOTOPbIE MPAKTUYECKH HE 3aBUCAT OT BBIOOpA TOTO WM

WHOTO BapHaHTa M, CJIEIOBATEIIHHO, B JabHEHIIIEM MOTYT He YIUTHIBATHCS. B MaHHOM citydae
[My=Qoz/n.

(186)

(187)

Bemmunna [l npencraBisier coOoif TNpuBENEHHBIE 3aTpaTbl, HEOOXOAWMBIE JUII MOABEMa
M3BJIEKaeMOil B0J103a00pOM BOJIbI HA 1 M IOHMKEHUSI yPOBHS BOJIBL:
I = Qo/m.

CpenHsisi BeNMYMHA NOHWKEHHS YPOBHS BOJIBI S¢, B paBeHcTBe (186), Kak cnenyer u3 (179), paBHa:

1
S, = T g s(t)dt .

T

(188)

(189)




[Mpu ycraHoBuBIIeiics (uiIbTpauuu B ciydae, KOTJa MOHIKEHHWE YPOBHS BOJBI 1O BCEM
COIOCTABJISIEMBIM BapHaHTaM €CTh BEJIMYHMHA ITOCTOSIHHASI, BTOPOU WieH B BbIpakeHHH (186) MOKHO He
YUUTHIBATE.

B ypaBuenmn (186) II, - mnpuBemeHHbIE 3aTpaThl Ha COOPY)XEHHE U OKcIulyaranuio |
B0J103200pHOTO y31a (CKBRKHHBI):

Hc = (p1+Eu)Ko: (190)
a HB - CpEeaHA BEIIMYMHA IPUBEACHHBIX 3aTPaT Ha COOPYKEHUE U IKCIITyaTalluIo 1M BOOBOJA:
II, = (p; + E )/ Ky + D,/l, + (p3 + E )KL/, (191)

Jlnst muHEeHHBIX B0J103a00pOB MOA3EMHBIX BOJ C PABHOMEPHBIM Pa3MEIEHHEM JKCIITyaTallMOHHBIX
CKB&)KUH U NIEPEMEHHBIM TMaMETPOM BOIOBOMA BenuunHa 1, onpenensercs cineayomum oopa3om:

11, = (ps + E)/(n- 1) e + (00> /Imn* ) (@, /(n—1)) 1/86400°, (192)
n—1 B (n-1)/2 3
rae Qcr = ZlKj ; 95 = _21 J A
Jj= Jj=
JUISL CXEM C pa3MeIleHHeM pe3epByapa B KOHIIE JINHEHHOTO psia (puc. 96,a):
(n-1)/2 (n-1)/2
Qcr =2 Zl K;; 95 =2 Zl P4 (193)
j= Jj=

[Tpn npoxkazake cOOPHOTO BOMOBOJA C MOCTOSHHBIM JnaMeTpoM BeipaxeHue (191) npuBoanTes k
suny (K4 =0)
11, = (p; + Eo)Ko+ (00 In)(n—1)/n (A/86400°), (194)

rae K u A ompenensirores mo ¢popmyram (177) u (182), a Benmmumaa D, BXoAAmas B 3T (GOPMYIIHI,
MIPUHUMAETCS IS CXeMBbI pHc. 96, a o pacxony
g = (0,63Q/86400)/[(n - 1)/n]"", (195)
a 171 cxeMsl puc. 96,6 o g = 0,5p,,.
[Tpu pasmMemieHny paBHOAECOMTHBIX BOJ03a0OPHBIX CKBKMH PAaBHOMEPHO 110 NEPHMETPY Kpyra
(rombrieBas Oarapes) (puc. 96, B)
I, = [n/(n-1)(p; + E,)K® +(c/n) (Q° /n’)A+(p; + E,) K*. (196)
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Puc. 96. CxeMbl NOAKJIIOYEHHSI CKBAKHH K COOPHBIii BOI0BOAAM
a - TUHEWHBIA PSII CKBAXKUH C pPE3EPByapoOM B KOHIE CETH, O - JTHUHEWHBIA DS CKBAXUH C
pe3epByapoM B IIEHTpE BOA03a00pa; 6 - KOJNbIeBas OaTapesi CKBaXHH C pe3epByapoM B IIEHTpE
BO/O3ab0pa

Benmuuna O, B paBeHcTBe (186) XapakTepusyeT NpUBEACHHBIC 3aTPAThl HA TPAHCIIOPTHPOBKY BOJIBI

B BOZOMOABEMHBIX TPyOax
Dy =c/nQ*/n*4. (197)

17.10. IIpu npoexTHpOBaHKs BOI03a00POB B Ka4eCTBE MCXOAHOW BEIMUYHMHBI 33J]a€TCSI CyMMapHBIN
pacxon (), COOTBETCTBYIOIIMI BEJMYMHE BOJOMOTPEOJICHUS] HAa PACUYETHBIH MEPHOJ BPEeMEHH. JTOT
pacxof T0oibKeH ObITh oOecrieyeH CUCTEMOM CKBaXKHMH, pa3MEIIEHHBIX Ha 33/IaHHOW IUIOMIAAN yJacTKa.
IIpum 5TOM MOHIKEHHsS AWHAMHYECKHX YPOBHEH B KaKIOW M3 CKBaXHMH, c(HOPMHUpOBaBLIMECS Ha
pacUeTHBII CPOK MX IKCIUTyaTaIlHH, HEe JOJDKHBI IIPEBBIIATE HEKOTOPOU TOMYCTUMOW BEITUIUHBI S yor-

Hcxons U3 3TOro, MO>XHO C(OPMYIIHPOBATE YCIOBHUS, KOTOPBIC JOJDKHBI BBIIOJIHATHCS B IIPOLIECCe
peLIeHHs ONTUMU3ALOHHOM 3a1a4H IPOEKTUPOBAHUS BOL03a00POB MO3EMHBIX BOJ:

ile >0 nnm nQ, = 0; (198)
=

Sj (T) < Sion Wi So = Syon- (199)
HOMI/IMO 3TUX yCJ'IOBI/Iﬁ HeO6XOZ[I/IMO YUUTBIBATH OTPAHUYCHHOCTD IUIOIAAN Y4aCTKa, rA€ JOJIKCH
pasMelaToCA HpOCKTI/IpyeMHﬁ BOIl038.60p. 10 YCJIOBUE 3alIMChIBACTCS B BUIEC:
JJI HHHeﬁHOFO psaaa CKBaKUH



20 < Loans (200)
JUTS TUTOIAHOTO Pa3MEICHHs CKBaYKUH
F<F . (201)
3necwk 2/ u F' - pacyeTHas UIMHA WM IUIOMIATL BOA03a00pa, a L, U F,, - OTpaHUYCHUS HA ATH
BEJTUYHHBI.

ObocHOBaHNe ONTUMATBHBIX CXeM 0eperoBbIX (MH(PUIbTPALMOHHBIX) B0O103200POB
MO/I3eMHBIX BOJ

17.11. Ilpu pOEKTHPOBAaHUU BOM03a00PHBIX COOPYKECHUH B PEUHBIX OJMMHAX CIIEAYET HCXOIHTH
W3 TOTO, YTO WX MPOU3BOIUTEIHHOCTh B OCHOBHOM OyAeT 00ecreunBaThCs 3a cUeT (IIBTPAIHOHHOTO
moToka m3 peku. [loaTomy 37ech CKBaXHMHBI IieecooOpa3Hee BCEro pa3MelaTh B BHAE JIMHEHHOTO
psiza nmapaiesbHo Oepery peku Ha HeOOJbIIMX PACCTOSHUAX APYT OT JIpyra.

HmeHHO Takas cxema OeperoBbIX BO/03a0OpOB sIBJIsSETCS HauboJee paclpoCTPaHEHHOUW U
MPUMEHHUTEIPHO K HeW HIKe OyIeT H3/IaraTthCsi METOJHKA BBIIOJHEHHS TEXHHKO-3KOHOMHUYECKOTO
pacuera.

B . 17.12 u 17.13 paccMoTpeHbl Ba ciayyasi: IOHMKEHHUE YPOBHS BOJIBI B Pa3IMUHBIX BapUaHTaX
B0J103200pa MOXKET U3MEHSATHCS (S, = const); IOHMKEHNE YPOBHS BOJBI B CKBRKMHAX BO03abopa mpu
Pa3NUYHOM HMX PACHOJIOKEHUH OCTACTCS MOCTOSIHHBIM (S, = const).

17.12. [Ipu u3MmeHsrOmEeMCsI TOHMKEHUHN YPOBHS OCHOBHAS pacueTHast (OopMyIia JIIsl OTpeIeICHHUsS
ONTUMAJIEHOTO BapHUAHTA PACIIONOKEHHS BOI03a00PHBIX CKBAXKHUH /, IMEET BHI:

Iy =1, (J1+4mx, /1, -1); (202)
L, = (11 /I )Q/ 2mkmn .

®opmyna (202) onpenenser ONTUMAJIbHOE PACCTOSHUAE MEXIy CKBaXMHAMU Bojo3abopa [,
KOTOpPOE 3aBHUCUT OT MPUHATOTO YHCIAa CKBAXHH CXEMBl MNOAKIIOYEHHS CKBAXHH K COOpPHOMY
BOJIOBOJly, @ TaKK€ THIPAaBINYECKUX M CTOMMOCTHBIX IIAPaMETPOB CHCTEMbI TpPaHCIOPTA BOBI.
[ocnenoBarenbHOCTh PacYEeTOB MPU BHIOOPE ONTHMAIBHOTO BapHaHTa B JIAHHOM CITydyae OJDKHA OBITh
CIeyIONIeH:

mar 1 - HOJNOXUTb n = n;, TAE n; - HAadYaJbHOE (IIPOM3BOJIFHOE) YHMCIO CKBAXWH BOA03abo0pa, U
BBIMUCINTD O, = O/, - pacX0Z OJHOM CKBAXMHBI JMHEHHOTO BOA03a00pa;

mar 2 - B COOTBETCTBHH C BBHIOPAHHBIM KOJMYECTBOM CKBR)XWH BBIZEIHWTH yYacTKH BOJOBOJA,
OTIPEJICTINTh PacXoAbl ¢ M AWaMeTpbl Dj B mpenenax KaKAoro ydacTka; 3areM 1o dopmynam (177) n

(182) paccunrats Kf, A, @cr v @

mar 3 - mo ¢opmymnam (188) u (192) maiitm Benmmumuel [Is u 1. Berucnute ontuManbHOE
paccrosiHIe MEXIy CKBaXHHAMH [, [popmymna (202)] u obmyto mwHYy Bogo3adopa 21 = [,(n-1);

mar 4 - HaliTW MOHW)KEHHE YPOBHS MOJ3EMHBIX BOJ S0. B 1aHHOM ciiydae JUisi 3TOr0 MOXET OBITh
ucnonb3oBana ¢popmyna Mackera-JleiibeH3oHa

So = Q/2mkm|2mxo /ly + In(ly /211y )], (203)
re km - BOJOIIPOBOAMMOCTH IUIAcCTa; X, - PAacCTOSHHE OT PEKH IO BOJ03abopa; ry - pajuyc
CKB&)KMH B0J103200Da;

mar 5 - o Gopmyne (186) paccuntaTh mpUBeNEeHHBIC 3aTPaThl //;, CBI3aHHBIE C COOPYKCHHUEM H
JKCIUTyaTallell paccMaTpUBaeMOro BapuaHTa B0o103a00pa;

miar 6 - yBeJIHYUTh (YMEHBIINUTH) KOJIMYECTBO BOJI03a00pPHBIX CKBAXKUH M BBIIOJIHUTH 3aHOBO BCE
pacyers.

VYkazaHHbIe OIEpallMi TOBTOPSIOTCS O TeX II0p, HOKa He OYAET BBISBICHO KOJIUYECTBO
BOJ103a00PHBIX CKBa)KUH 7, TIPH KOTOPOM BEJIMYHMHA ITPUBEICHHBIX 3aTpaT MUHUMaIIbHA: [1; = min.

Ipumep pacuema. TpebyeTcs 3apOEKTHPOBATh OEPETOBOH BO103a00p MPOU3BOIUTEIBHOCTBIO O =
34560 M’/cyT B monMHe pekd 3epaBimaH. MOIIHOCTH BOJOHOCHOTO TOPH30HTA OT m = 34 M,
ko3¢ ¢unment ¢punbrpanuu k = [00 m/cytr. CKBaXXMHBI pa3MeNIaloTcsl Ha paccTosHUM X, = 100 M ot
ype3a peKH.

BBuay orpaHHYeHHOCTH MONEPEYHBIX Pa3MEpOB ydacTka cOOp BOJBI OT CKBaXKHH IpENIoaraeTcs
OCYIIECTBIISATh B COOTBETCTBUHM CO CXEMOH Ha puc. 96, a MpU MPOKJIAAKE BOJOBOAA MOCTOSHHBIM
nmuametpoM (D = 500 MM) BIOIIB BCETO psiia CKBAXKUH.

JanpHele pacyeTsl CBOAATCS K ONPENENEHHIO ONTHMAJBHBIX 3Ha4eHu# [,, s,, O u II mo
Ka)XJIOMY aHaJIM3UPyEeMOMY BapUaHTY TIPH 33IaHHOM 7.

Ha puc. 97 npencrasiensl rpagyku 3aBUCUMOCTH MEPEYUCICHHBIX MCKOMBIX BEJIWYHH OT YHCIa
3aJIeViCTBOBAHHBIX CKBXUH 7. [ 'padMKu MOCTPOEHBI MO pe3ylbTaTaM PAacieTOB C HCHOJIb30BAHUEM
dopmyn (202) nns onmpemenenus [, um ¢opmynsl (203) ama ompeneneHus S,. Bemumumnsr 11
paccumuThIBaIUCH M0 hopmyie (186).



Kak BugHO W3 rpaduKoB, NpU 3aJaHHON NPOM3BOIUTENBHOCTH BoAo3abopa (J ¢ yBeIHMYEHUEM
Yycna CKBaKMH 7 BEIMYUHBI [, u S YyMeHbIIAoTCi, a oOmue 3aTpaThl Ha EIMHUILY
MPOU3BOIUTEIBLHOCTH, IPUBEACHHBIE K OMHOMY Oy, B JaHHOM IIpUMepe Bo3pacTatoT. [loaTomy, eciu
WCXOJWTH JIMIIb W3 YCIOBHS MUHHMH3ALUH LEJEBOH (YHKIHWH, TO CIeIyeT NPHHATh BAapHaHT C
HaMMEHBIINM YHCIOM CKBOXHH. B Oomee oOmem ciyuae, momumo ycnousi I1 = min, Heo6xoanmo
YUECTh PSI/ AOTIOTHUTEIBHBIX OTPAHUICHHH.
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Puc. 97. I'paduxu ajis onpenejieHusi ONTUMAJIbHBIX 3HAYeHUH S, [y, O, n u Il

[Ipr mpoekTHpOBaHUM BOA03a00POB B MOJMHAX TOPHBIX pEK, T BOJOBMEMIAIOIINE ITOPOJIBI
MIPECTABIICHBl TPAaBUHHO-TAICYHBIMA OTJIOKCHUAMHU C XOPOIIMMH (MIBTPAIMOHHBIMI CBOWCTBAMH,
HECMOTpS Ha BBICOKHE NeOWTHI, [EHCTBUTENBHBIC TIOHIKEHHUS YPOBHA BOOBI B CKBaKHHAX
OKAa3bIBAIOTCS] HE3HAYUTEIBHBIMU U CYIIECTBEHHO MEHBIIUMH S o;,. BMecTe ¢ TeM Mponu3BOANTENFHOCTh
B0/103a00PHBIX COOPY)KEHUH JTMMUTHPYETCS KaK OTPAaHUYCHHON MPOITYCKHON CITIOCOOHOCTHIO CKBaXKHUH
(c yBemuueHHMEM HAarpy3KM CKBa)XHMHBI HAYMHAIOT IE€CKOBaTh), TaK M BO3MOXKHOCTSIMH MHOAOOpa
BOJIOTIOALEMHOTO 000pyIOBaHUs TpU paboTe ero B obmactu ontuManbHbIX 3HadeHui KIIJ[. Takum
o0pazoM, BMecTo ycioBus S < S,,, B TaKUX YCIOBHIX MOKET IOTPEOOBATHCS YUET OTPAHUICHUS BU/Ia

— 0
Q - Q/ n< Qmax ’
rae QI?I&X_ MaKCHMAaJbHO BO3MOXKHBII Jle6I/IT CKBa>XHH, OHpeZ[eHHeMLIﬁ 0o 1o pe3yiabTataM

CIeTMATbHBIX OTKAa4eK, JTHMOO IO OIBITY SKCIUTyaTaIlii BOJ03a00POB B TAHHBIX YCIOBHUSX.

Jlns BeIOOpa BapuaHTa OyaeM HCXOIHUTh M3 MHHUMAIBHOW MPOW3BOJUTEIBHOCTH CKBAKUH, CUATAS
€¢ M3BECTHOW IO OIBITY SKCIUTyaTalldd BOJ03a00pOB B MOMOOHBIX YCIOBHUSX. Tak, Hampumep, st
B0J/103a00pPOB, PACIIOJIOKCHHBIX B JOJUHE PEKH 3epaBIliaH, MPOU3BOJUTCIBHOCTh CKBAXKHH B TCUCHUE
roza m3mensiercs ot 240 10 300 m’/u. [IpunanMas 3a pacuetHslid nedutr Q, = 240 M /cyT, uMeeM n = 6,
I, =60M, S, =5,5 M i 06mmas CTONMOCTh BOJ03ab0pa cocTaBut 52704 py6. (IT=0,00418 py6. m’/rox).

B mommHax paBHUHHBIX peK (QMIBTPAMOHHBIC MapaMEeTPhl BOJAOHOCHBIX IUIACTOB HAMHOTO HIXKE,
YeM B PaCCMOTPEHHOM IIpUMeEpe. DTO MPUBOAUT K TOMY, UTO YK€ TpH HEOONBIINX PacXoAax CKBaKHH
00pa3yloTCsl 3HAYHUTENBbHBIC TOHIDKEHUS YpPOBHA BONBL J[IS Takux YCIIOBHH B CHIIy BCTyIaeT
orpaHuueHue BUaa S<S ;.

17.13. Bribop ONTHMaIbHOTO BapHaHTa IPHU YCIOBHH OJWHAKOBBIX ITOHIDKEHHH YPOBHS
yhopouaercs, Tak Kak W3 9YHCiIa BapbUPYEMBIX MapaMEeTPOB HCKIIOYACTCsS BEMUYMHA IMOHMKECHUS
ypoBHeit S,. ONTUMAaIbHBIN BapHaHT MOJIOUPACTCS MO JBYM IapaMeTpaM: KOJHUECTBO BOJ03a00PHBIX
y370B (CKBaXXHMH) U PACCTOSHUS MEXIY y3i1aMu /). VI3BECTHBIMH CUUTAIOTCSA BCE KOHCTPYKTHUBHBIC



3NIeMEHTHl  BOM03abopa (cpemHHil JauameTp COOPHOTO BOMOBOJA, BOMOMOABEMHBIX TPYOD, cxema
TPACCHPOBKH BOJIOBO/IA U T. 1I.) U CyMMApHBIil pacxoj CKBaXHH Boj03a6opa Q.
Pacuer ONTHUMANBLHOrO BapHaHTA B PACCMATPUBAEMOM CIIydae MOXET OBITh BBIMOJHEH IO

tdhopmynam:

.+l [1-(n=1)/Q-ly/(2n-1y)|-22/n* = 0; (204)
n=0[ 2n/ly+In(ly/2nro )], (205)
rre ly =lo/xy; O = OR27kmS,, r =rolro;

I, =TI /M, x,; O =D/, x,;

X - IO-TIPEKHEMY PAacCTOSIHHE OT PEKH JI0 Bogo3abopa; 7, - painyc CKBaXXHH Bog03a0bopa.

Benmuuna II, B paBenctBe (204) ompenmensiercs mo dopmyne (190), umcineHHOe 3HAUCHUE
€AMHUYHOW CTOMMOCTH BOJOBOJIa TIPUOIIDKEHHO HAXOAUTCS TI0 cooTHOIIeHMIO (194), a mapametp 3, -
1o ypaBHeHHIO (197) mi1st ycrmoBuid yCTaHOBUBIICHCS (PIITBTPAIIH TIOJ3€MHBIX BOJI.

[MpakTrueckoe ucnonb3oBanue Gopmysiel (204) ocyiiecTBisieTcs: cienyommm obpasom. CHavama
ClielyeT 3aJaThCsl NPOM3BOJIBHBIM 3HaueHWeMm mnapamerpa [/, u 1o ¢opmyne (205) Haiitn
COOTBETCTBYIOIIEE €My 3HA4YEHHUE /1 (C OKPYTJIIEHHEM 10 OONBIIETO IENOro Yucia). 3aTeM HaiiieHHbIe
3Ha4YCHHS [, U 1 MOJCTAaBIAIOTCS B cooTHomeHue (204). Ecnu mpu stom paBenctso (204) Oyaer
BBITIOJIHEHO, TO JaHHBIE 3HAUCHUs [, U 1 SBISIOTCS ONTUMAJbHBIMH. B NMpPOTMBHOM ciydae ciemyer
TIOBTOPHUTH pacyeT C MHBIM 3HAUYCHNEM BEJINYUHEI /.

Ipumep pacuema. Pacxon 6eperoBoro Boj03adopa, pacmoiararoierocs Ha pacCTosHUH x, = 100 m
OT ype3a peKkH, NpOEKTHpyeTcs B pa3Mepe 35 Thic. M/cyT. BoIOmpoOBOIMMOCTH BOJIOHOCHOTO
ropusonta paHa 500 m’/cyr. CTaTMuecKHil ypOBeHb pacronaraeTcs Ha OTMeTke H. = 5 M oT
MOBEpXHOCTH 3eMiH. [loHIKeHHe ypOBHS MOI3EMHBIX BOJ B IIpoIlecce SKCIUIyaTarul Bomo3abopa
JIOJDKHO COCTaBUTH S, = 15 M. KoHeuHbIi 1raMeTp BOIOBOIA W3 CTANBHBIX TPYO, YKIIAIBIBAEMOTO B
OJTHY JIHHHIO 110 cxeMe puc. 96, a, paBen D = 500 mM. /InameTp BoIONOIbEMHBIX TPYO mpuHUMaeTcst D
= 150 mm. Pamuyc Bomo3abopHbIX ckBaxuH 7, = 0,2 M. CTOMMOCTb COOpYXKEHUsSI U 000opynoBaHus 1
ckBaxcuabl K = 5000 py6., cTouMOCTb 31eKkTposHeprun 6 = 0,02 py6., 1 = 0,8.

HaxonuMm mpuBeneHHBIE 3aTpaThl Ha COOpY)XEHHE U 000pyJOBaHHME OIHOH BOJ03a00PHOM
ckBakunsbl. [Ipunnmas p; = 0,1 u E, = 0,15, no ¢popmyne (190) nomyunm

I, =(0,1+0,15)5000 = 1250 pyO.
Benmuuny I1, onpeaensem mo cootHomenuto (194). [IpenBapurenbHO HaWAEM CpPEeIHHA TUAMETP
BOJIOBOJIA
D, =(2/3)0,5=10,33 m.
CrenoBatenbHo, 1o popmyie (177) n Tadmn. 44
K® =6,9+5,30,33 = 8,6 py6/m;
A =0,001736/0,33°" = 0,62;

[purnmas p, = 0,04, E,, = 0,15 n noxaras K° = 0, Haiinem:

I8 = (0,04 +0,15) 8,6+0,25 [0,2:(35000)*)/[0,8 (86 400)*]0,62 = 1,63+22,26 = 23,9 py6.

Bemuumna D, o popmyiie (197) paua B atom cinyuae A = 0,001736/0,15° = 40,3):

3, =(0,02/0,8)(35000/86400)40,32 (5 + 15) = 8,2 py6.

Takum oOpazom:

1. =1250/(23,9100) = 0,5 m; O = 8,2/(23,9-100) = 0,003 ~ 0.

Kpowme toro:

K =0,2/100=2107; Q =35000/(2w'15500) = 0,74.

IMonoxum mis Havana [, = 0,8; mo dopmyne (195) Haiimem n = 9; MOACTaBUB 3TH 3HAYCHUS B
¢dopmyny (204), momydmm, YTO 3TO PaBEHCTBO IIOYTH BBINONHSETCS; HeBsizka cocraBisier 0,04.
IMoBTOopuB TE )¢ pacuersl [, = 0,9, momyunm n = 8, a HeBs3ka paBHa 0,02. Takum oOpazom, B
ONITHMAJIEHOM BapHaHTe:

Iy =0,9; lo =90 M; n=_§; 21=907 =630 m.

Bono3a6opsl B yajieHNH OT MOBEPXHOCTHBIX BOJOTOKOB M BOJ0EMOB (BO0pa3/ieabHbIe
B0103200pkI)
17.14. Tlpu mpoeKTUpOBaHUH BO/I032a00POB B HEOIPAHUUEHHBIX TUIacTax Hanbosee 3 dexTHBHBIMU
SBJIAIOTCS CXEMbI B BUZE TPYIIIBI KOJIBLEBBIX WM JIUHEHHBIX PALOB CKBAXKHH.
ITpu ycnosuu S, # const popMyiia 1J1s pacueTa ONTUMAJIBHOTO BapHaHTa BOJI03a00POB UMEET BH[
Ry(ly)=(0/2nkm) g /Iy . (206)



3nech Ry u [y - onTUMaNIbHBIE PAANYC KOJBLEBOIO U PACCTOSHUE MEXIY CKBa)KWHAMH JIMHEHHOTO
Boj03a00pa; I1g - onpenensercs mo cootHomeHuro (188), a I1, - mo dhopmyse (192) mwis iuHEHHOTO U
no cootHomenno (194) s konbueBoro Boxo3abopa. Bemuumusl 4 u K® onpenensiorcs B 1aHHOM
cllyyae B COOTBETCTBHH C IMaMETPOM BOZOBO/IA.

17.15. TlocnenoBaTenbHOCTh pacdeToB IO BHIOOPY ONTHMAJIBHOTO BapHaHTa IO COOTHOIICHHUIO
(206) cnemyromas:

mar 1 - 3a7aBIIMCh NMEPBOHAYATIBHO INPOM3BOIBHBIM 3HAUYECHHEM /I, BBIUHCINTH NEOUT OIHOU
CKBaXwHEI Q) = O/n;

mrar 2 - mo BenuyuHe Jo HAWTH IUaMeTp BOZOBOIOB D, a 3aTeM BETUYUHBI Keu A;

war 3 - mo ¢popmyie (206) HalTH ONTUMANbHbIE 3HAYEHUS R ) WK /),

mar 4 - HaiTH NOHKEHHE YPOBHS BOABI B CKBKMHAX BOJ03a00pa 1o dpopmyie

S, = (0/47 km)In(2,25at/1;y, ). (207)

Benununna V'yp HAXOOAUTCA 10 COOTHOIICHUSM!

KOJIBLIEBOH BOJ103a00p
_nf n-1 .
rnp - rORO >

Tap =\l (n-1)/2;

mar 5 - JUIsl JaHHOTO BapHaHTa PacCUUTaTh NPUBENICHHBIE 3aTpaThl [1;;

mar 6 - BBINOJIHHUTH TOT )K€ pacyeT ¢ MHBIM 3HAYE€HHEM /1 U BBIIBUTH TaKUM 00pa3oM BapHaHT C
HaMMEHBIINM 3Ha4€HHEM MPHBEAECHHBIX pacxonoB I1;.

Ipumep pacuema. PaccMOTpUM IpUMep pacueTa KOJIBIEBOM OaTapen CKBayKHH IPU AEHCTBUU UX B
HEOTPaHHYCHHOM HAIllOPDHOM BOJIOHOCHOM TOpPH30HTE. BOJOHOCHBI IUTACT XapakTepu3yeTcs
CleIyIOIMMH HoKa3aTensamu: km = 600 m*/cyT, a = 10° m*/cyr. Ilnomans, oTBeIeHHas Mol BOA03a60p,
cocrapmser 7601000 M.

TpeGyeTcst 3ampoeKTHPOBaTh BOA03a0Op MpOM3BOAMTENbHOCTRIO O = 40000 M’/cyT, BHIGpaB
HEOOXOMMOE YHCIIO CKBaKHH #, TP KOTOPOM pacdeTHOE IOHM)KEHHE YPOBHS BOJBI TIPH CPOKE
SKCIUTyaTaluu coopykeHuit 7' = 25 et He MPEeBBICUT JOITyCTUMOTO 3HAUYEHUS S0 = 90 M.

[Tpeamnonoxum, YTO BCE CKBaXWHBI paBHOAEOUTHBIE, T. €. Oy = (O/m. B 3ToM ciydae, kak
OTMEYaJIOCh BHIIIE, UX IIeJiecoo0pa3Hee pa3MemaTh 10 TMepuMeTpy Kpyra (kojiplieBas OaTapes
CKBQ)KMH) Ha OJIMHAKOBBIX PACCTOSHUAX APYT OT JIpyra.

Pesynbratsl pacuera Benmunt O, D, A n K® npuseiens! B Ta611. 45, a BEIUNCICHHbIC 3HAYCHHS R,
So(ro, T) n I1/365Q - Ha rpadukax puc. 98.

JIUHEWHBIN BOJ103200p

Tabmuua 45
No BapuanTa | Ymcio ckBakuH, 71| Q, M’/cyT D, Mmm A K", py6/m

1 2 20000 450 0,09928 24,2
2 500 0,05784 27

3 3 1333,3 350 0,3731 19,96
4 400 0,1859 23,85
5 4 10000 300 0,8466 16,77
6 350 0,3731 19,96
7 5 8000 250 2,187 14,36
8 300 0,8466 16,77
9 6 6666,6 250 2,187 14,36
10 300 0,8466 16,77
11 7 5714,2 250 2,187 14,36
12 300 0,8466 16,77
13 8 5000 200 6,959 12,65
14 250 2,187 14,36
15 9 4444 .4 200 6,959 12,65
16 250 2,197 14,36
17 10 4000 200 6,959 12,65
18 250 2,187 14,36
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Puc. 98. I'paduku A1 BBIOOPa ONTUMAJIBHBIX IAPAMETPOB BO/103200pa, NPeICTABJICHHOI 0
KOJIbLeBOM 0aTapeeil CKBaKHH

[Tpu mpoBeneHNM pacdyeTOB MCIIOJIB30BaHBI JIBa 3HaueHMs [, COOTBETCTBYIOIIMX HIXHEH D, n
BepxHell D, rpaHHuLIaM NpeAeIbHbIX PacX0l0B.

AHanm3 MoJTy4eHHBIX Pe3yJIbTaTOB MPUBOJMUT K BBIBOJLY O TOM, YTO IPH JIFOOOM 3aIaHHOM YHCIIe
CKBRKMH TIPUHATHE 3HaueHWs D, 10 HIWKHEH TIpaHHIE MpeAeNbHBIX pacXoA0B NPUBOAMT K
YBEJIMYECHUIO DPACCTOSHUSI MEXKIY CKBa)XHHaMHU (pacTeT BennunHa R,), YMEHBUICHUIO TTOHMKEHHS
JMHAMHYECKOTO YPOBHS S, (7,, T) M CHIDKEHHUIO TIPUBECHHBIX 3aTpar /1.

[lpyarMas BO BHHMaHHWE OTPAaHMYCHHE, HAKIAIbIBAEMOE Ha TIOHIKEHHE YPOBHA BOABI B
CKB)XMHAX, M3 PAacUEeTOB CIEIyeT UCKIIOUNTH T€ BAPHUAHTHI, I7I€ 3TO YCJIOBHE HE BBIMONHACTCA. Toraa
U3 CepuH pacueToB ¢ D, BBIMAJAIOT BAPHAHTHI C YUCIOM CKBaXxuH n = 53, §, 9, 10.

ITomuMo 3TOrO, YUMTHIBAsi OTPaHHMUYCHUE HA BENWYMHY R), M3 CepuM pacueToB Ipu D, ciemyer
WCKJTIOUUTH BaPHAHTHI ¢ 7 =2 1 3, a ipu D,, - BApUAHTHI C YHCIIOM CKBaXXKHH 2-7.

OcTaBuuecs mocie ydera orpaHHueHI BapuaHThl CBeIeHB! B Ta0n. 46. V3 HUX BbIOMpaeTcs OuH
ONTUMAJILHBIN BapUaHT 5.

Tab6nuua 46
Me BapuanTa | Yyeno CKBAKHH, n | 0, Mz/CyT | D, mm | Ry . | Sy, (ro, T), M | 101, py6‘M3/cyT
Cepust pacueToB mpu D,
5 4 10000 300 | 370,88 88,52 246,58
9 6 6666,6 250 | 339,89 89,448 252,64
11 7 57142 250 | 367,81 88,61 252,42
Cepust pacuetoB npu D,
14 8 5000 250 | 376,64 88,355 253,33
16 9 4444 .4 250 | 373,12 88,455 254,92
18 10 4000 250 | 362,51 88,765 256,91

17.16. Tlpu GUKCUPOBAHHOM TIOHMXKCHHH YPOBHS TMOJN3EMHBIX BOJ B 3KCIUIyaTaIllMOHHBIX
CKBRXHMHAX  BOJOPA3JCIBbHOIO  BOJ03a0Opa  COOTBETCTBYIOIIWE 3aBUCHMOCTH JUISL  pacdera
ONTUMAITEHOTO BapHaHTa MIPUHUMAOT BU/:

KOJIBLIEBOH BOZ103a00p

e+ Ron/ (n=1) |[1+(1/n)In(rn/xRy ) | = 20/n*, (208)
re e =TI/, Ry 3 =3/ Romin; Ry = Ry / Romin
7o = 1o/ Romsin; Romin = 1,5 ate™2
Ry = (4,7@(”5 /nrol)””fl; (209)

TUHEWHBIN Bog03200p

I, —(ty/n)In(Iy/2mr, ) = 2D/ n; (210)



I, =1,/ Hplyyin; 3 =00/ Hglymin s lo = 1o/ lomin > "o =10/ lomin >
1
lOmin :_\/Eeil/Q;
n

I = (8,Wate 0 /275y ) ") @11)

17.17. B mpencTaBiIeHHBIX COOTHOIICHUIX é = O/2nkmS,; So - TOHWKEHWE YPOBHS BOZIBI B

BOJ103200PHBIX CKBRKMHAX Ha KOHEI[ pacyeTHOT'O MEPHOa POJIOJKUTEBHOCTHIO 7.

[Mapametper n, R, u t, Haxomsarcsa mo Qopmymnam (208)-(210) mombopom. CHauama 3amaeTcs
MPOM3BOJILHOE YHUCIO 7 W OINPEHEISIIOTCS COOTBETCTBYIOIIME €My BEJIMYMHBI R, Winn. 3aTeMm
yKa3aHHBIE MTapaMeTpPhl MOACTaBISIOTCS B cooTHoUeHue (208) wmu (210). Ecnu ipu 5TOM ypaBHEHUS
(208) m (210) oka3bIBaIOTCS BBHINMOJHEHHBIMH, TO HalJEHHBIE 3HAYEHUs] MapaMeTpoB Bopo3abopa
SIBIISIFOTCSL ONTHMAJIBHBIMHA. B TIPOTHBHOM Cily4ae pacueT IOBTOPSETCS IPH HOBOM 3HAUCHHHU M. JTH
OTIepalUy TT0JIE3HO TMPOU3BECTH MIPU HECKOJIBKHUX 3HAUEHHSX CPEIAHET0 AUaMeTpa BOAOBOIA.

Ipumep  pacuema. JIMHEHHBIM —BOK03a0OPOM  MPOM3BOJMTENBLHOCTBIO 35  THIC. M /CyT
IPOEKTHPYETCs SKCILTyaTHPOBATh BOJIOHOCHBIH IIACT C BOJOMPOBOIMMOCTBIO Akm = 1000 M*/cyT mpu
MOHWKEHHH Ha KoHer pacuetHoro cpoka T = 25 mer (10* cyt), paBHOM 19 M; KOd(pQHIHEHT Mbe30-
nposoasoctd a = 10* mY/cyt, o = 0,2 m. IIpuMepHBIE CTOMMOCTHBIE TOKA3aTENH BBIPAKAIOTCS
BermunHaMu [1, = 1250 py0., 11, = 23,9 py06., D,~0. TpeOyercss HAliTH ONTHMANBHBIE TIPOTSHKEHHOCTh
B0/103a00pa M KOJIMYECTBO BOA03a00PHBIX CKBAKHH.

[Tapamerp O B manHOM ciyyae pasen: O, = 35000/(2r'1000'19) = 0,3. 3agaemcs cHavana n=25.

o ¢popmyne (211) Haligem:
lomin = %8,1\/10410%_1/0’3 =116 m;

I, =%116/21-0,2 =1,21;
IT. =1250/(23,9116) = 0,45; r, = 0,2/116 = 1,7107.
[TomyueHHbIC BETHMYIHEI ITOJICTABIISIEM B cOOTHOIIeHue (210)

1
25
BrinonHuM Te ke Beruucienus npu n = 20:

fomin = %8,1#1041045”0’3 =140 m;

I, = 1250/(23,9190) = 0,32; r, = 0,2/190 = 1,1'10°%;
0,32-1,4-1/20-In(1,4/2n-1,1-107 ) = 0,03 ~ 0
TakuMm 00pa3oM, ONTUMAIbHOE KOJUYECTBO CKBaXMH Bomo3abopa paBHo 20, mXeOMT Kaxmoif

CKBa)KHHBI IIPH 3TOM cocTaBuT O, = 35000/20 = 1760 M*/cyT, pacCTOSHUS MEXITy CKBAKHHAMH OYIyT
paBusrL: [, = lplyu;, = 1,28140 = 180 M, oOmmas miuHa Bojmo3adbopa cocraBur 2/ = 19180 = 3400 m.

0,45-12—1In (1,2/277 - 1,710°) = 0,22 # 0.

18. KOMIIVIEKCHBIE PACUETBI BOAO3ABOPOB IIO/I3EMHBIX BO/I

18.1. BopozabopHble CKBaKHHBI, OOBEIMHEHHBIE MEXAy CO00H COOpHBIMH BOJOBOJAMH,
MIPEACTABISIOT EIUHYI0 THApAaBIMYECKYyl0 cHucTeMy. lIpu OSKcInlyartanuu TakHX CHCTEM YETKO
MPOCIIEKHUBACTCS CBSI3b MEXKAY N3MEHEHHEM NPOU3BOAUTEILHOCTH CKBAXHH (M BOJ03a00pa B IIETIOM)
NIPA W3MEHEHWH TUAPOAMHAMUYECKOTO pEXHMa TIIOJ3EMHBIX BOJ, a TaKKe IPH H3MEHEHUH
THIPABINYECKUX MapaMETPOB OTACIBHBIX coopykeHuH. [ToaToMy yxe Ha ctanuu pa3pabOTKu IpOeKTa
cllelyeT MPOU3BOIUTH OLIEHKY pab0TOCIOCOOHOCTH CUCTEMBI. Takasi OLleHKa MPOU3BOJUTCS Ha OCHOBE
KOMIIIEKCHBIX PacdyeToB BOJ03a00POB MOA3EMHBIX BOJ.

18.2. OcHoBHOW 3amadyell KOMIUIEKCHOTO pacdeTa BOJ03a00pOB TOA3EMHBIX BOJ SBISAETCS
OTIpeJieJIeHNe MCTHHHBIX 3HAYEHUH pacXol0B CKBKUH M IOHKEHHH B HUX YPOBHS BOJBI, a TaKXke
pacxofoB M TOTEpPh Hamopa B COOpPHBIX BOJOBOAAX M IapaMeTPOB pabOTHl BOAOMOIBEMHOTO
obopynoBanus. [loaToMy Takue pacueTsl clieyeT NPOBOAUTD MPH PA3IMYHBIX PACUETHBIX PEXHUMaxX U
Ha pa3IM4HbIEe MEPUOAbI IKCIUTyaTallul BO03a00pOB (T. €. C YUeTOM CE30HHBIX KOJeOaHui ypoBHEH U
CpabOTKM 3aracoB TIIOJ3EMHBIX BOJ, KOJIbMaTaXka M BBIXOJAa CKBOKHH M3 CTPOS, OTKIIIOUCHHMS
OTAETBHBIX JIMHUM COOPHBIX BOJOBOJIOB M T. II.) M HAa OCHOBE 3TOTO0 HaMe4aTh CPOKH IMPOBEICHHMS
MEpOTIPUATHI, HANPABICHHBIX Ha MOIAep)kKaHHe CTaOWIbHON paboTel cucteM. st »TOi menmm BO
BHIU BOAT'EO pa3paboTaHbl makeT NPUKIATHBIX MporpamMm u “PexomMeHmannm 1o IpUMEHEHUIO
OBM a5t BBITOTHEHNST KOMIDIEKCHBIX PacieTOB BOI03a00POB ITOA3EMHBIX BOJ .



18.3. McxonHpIMU MaTepHaiaMu A7 BHIIOTHEHUS TaKUX PacueTOB SIBJISIOTCS:

a) THIPOTeOJIOTHYECKasi pacyeTHass CXeMa PacIoJIOKEHUS] BOI03a00PHBIX U MH(UIBTPALMOHHBIX
COOpY>KEHUI];

0) 3ampoeKTHPOBaHHAs cXxeMa cOopa BOJIBI OT CKBAXKHH;

B) NPUHATAs B IIPOEKTE BHICOTHAS CXEMa I10JJauy BOJIBI IIOTPEOUTEIIIO.

Pac4yersl pesknMoB padoThl OAMHOYHBIX CKBAKHH
18.4. ITpu otGope BombI U3 CKBaXUHBI (pric. 99) Hamop Hacoca H 3aTpadmBaeTcs Ha MPEOIOJICHHIE
TeOMETPUYECKON BBICOTHI OABEMA BOJIBI Z, IOHIDKEHUS YPOBHSI S M TIOTEph HAropa B BOJOBoAEe A/ OT
CKBa)XMHBI 1O TOYKH TTOJJAYH BOMBL.
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Puc. 99. Cxema nogaum BOAbI OT CKBasKHUH

B cxeme puc. 99 Hacoc, yCTaHOBICHHBIN B CKBaKWHE, Pa3BUBACT HAIIOP, PAaBHBIH:
H = (Vp-Verrop)tS5+ Al y, (212)
rne H - monHast BEICOTa MOJIbeMa BOJBI M3 CKBAXUHBI, Vp - OTMETKa YPOBHS BOJBI B Pe3EpBYyape;
V rrop - OTMETKA CTATHYECKOTO YPOBHS TPYHTOBBIX BOJ; S - MOHIDKEHHE YPOBHSA B CKBaXKHHE; A/, -
MOTEepH HATOpa B BOJOBOJIE OT CKBYKUHBI JI0 pe3epByapa, BKIIIOUas IIOTEPH HAIopa B BOAOMOIbEMHBIX
TpyOax.
Pasnocts 0TMeTOK (Vp-V cprop) - 9TO TEOMETPUHECKAs BBICOTA IIOJBEMA BOJBI U3 CKBAXHMHBIL. Ecin
3TH OTMETKH HE H3MEHAOTCH, TO (VP-V 1 1op) = cONSL.
C npyroii CTOPOHBI, HACOC PAa3BUBAET HAIIOP B COOTBETCTBHH C €r0 pabouel XxapakTepucTukoit O-H,
KOTOpas B iManazoHe onTuMaibHbIx 3HaueHui KI1J] MoxxeT ObITh anmpoKcUMUpOBaHa ypaBHEHHEM
H=A-BO’, (213)
rne A u B - mapameTpsl xapakTepuctuku O-H Hacoca.
[MoncranoBka (213) B (212) u yuer 3aBucumoct S = f(Q) u Ah , = Q) naet
z+(0/2 7dem)(R+ ) +In(4 5 0°) = A-BO”. (214)
[TpuMeHuTENbHO K OJMHOYHBIM CKBa)XHHaM ypaBHeHHE (214) MoxkeT OBITh pelieHo rpaduvecK.
st aToro xoopanHatel Q-H cienyeT pacrnoiokNUTh TakKuM 00pazom, 4ToObl Touka H = (0 Haxoaunach
Ha OTMETKE Viprop. Torma muuus Vp = const Ha rpaduke (puc. 100) onpenenut reoMeTpH4ecKyro
BBICOTY MOABEMA BOJBI U3 CKBKHUHBI, a JUHUS [ - XapaKTePUCTHKY CKBaXHHBI O-S (XapakTepHCTHKa



CKB)KMHBI MOKET OBITh IIOCTPOCHA KakK II0 ONBITHBIM JaHHBIM, TaK U Ha OCHOBE pacueroB). Hakower,
3a[aBasCh TUAPABIMUECKUM CONPOTUBIICHHEM, CTPOUTCS XapaKTepucTHKa Bomosoaa (- Ak, (kpuBas
).

Ilpu cnoxenun xapakrepuctik O-S m Q- Ah, Ha nuHUM V, = const HaXOAWTCS COBMELIECHHAS
xapakrepucTuka (KpuBas [/I) CKBaXHHBI, BOJOBOA M pe3epByapa, MpeAcTaBisomas coboil rpaduk
3aBUCHMOCTH MOJHOH BBICOTHI N0IbEMA BOJIBI OT IPOM3BOAUTEILHOCTH CKBaXKUHBI.

Ha rpaduke (puc. 100) mokazaHa tarxke xapaktepuctika Q-H Hacoca, KOTOPBINA HpeanonaraeTcs
YCTaHOBWTH B CKBakuHE. [lepeceucHue ee ¢ kpuBoii /// maeT pabouyro TOUKY HAcoca ¢ KOOpAMHATAMU
0, u H, (rne O, - nelcTBUTENBHAS TPOU3BOJMTENBHOCTE HAcoca U [, - Harop, pa3BMBAaEMBbII HACOCOM
npH Takoi mojade Bozkl). OJTHOBPEMEHHO C 3TUM OINpeJeeHbl TaKKe BENWYMHBI S, B CKBa)KHHE M
Ah , B BOJIOBOJIE.
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Puc. 100 I'padoananuTuyecKuii MeTO pacuyeTa CUCTEMbI “CKBa’KMHA - HACOC - BOJAOBOI -

pe3epByap”

3avacTyl0 M3 MMEIOIIErocsi COPTaMeHTa He ynaeTcs momo0paTh Hacoc, padoyas TOYKa KOTOPOTO
TOYHO OBI COOTBETCTBOBaa TpeOyeMbIM 3HaueHHsAM (O, win H, ckBaxuHbl. [losTOMy Ha mpaxTHKe
HAacoChl MOAOMPAIOT C HEKOTOPBIM 3allacoM II0 HAlopy W IPOM3BOIAT PpETYIMPOBaHHME HX
HpOU3BOAUTENBHOCTH. Takoe peryaupoBaHue, Kak MPaBUIIO, OCYILIECTBIACTCS ¢ MOMOIIBIO 3aBIIKEK,
YCTaHOBJICHHBIX Ha HAIIOPHOM JINHUHY, peXKe - U3MEHEHHEM 4ucia pabodux Kojlec Hacoca.

B ciyuae korza npou3BOAUTENFHOCTh HACOCOB PETyIMpYyeTcs YCTAaHOBKOW Jpocces Ha HAaIlOpHOH
JIMHUM PUCOEIMHEHUsI CKBAXKUHBI K BosioBoy, KI1/I ycTaHOBKHM PE3KO CHMIKAETCSI M COCTABIISIET

n =ny(l-zs/Hy),

3neck 1M - KIIJ[ ycranoBku, cHATHIN ¢ rpaduka O-H npu 3aganHoMm O Hacoca; H, - Hanop Hacoca,
COOTBETCTBYIOIINH Mofave () 3a BEIYETOM IOTeph Hanopa Ak , B BOJIOBOJE; z, - BEIMYMHA JPOCCEN.
[TosToMy Tako# croco0 peryiupoBaHus BBUAY HEOKOHOMHYHOCTH HE MOXKET OBITh PEKOMEHIOBaH Ha
JUTUTENBHBIN IIEPUO BPEMEHH, OCOOCHHO B TOM Ciydae, KOTrJa BEJUYHHEI z, BEIUKH (z,>AH, , rae

AH,, - Hanop, pa3BUBaeMbIil OTHIM paOOYUM KOJIECOM Hacoca).

ITpu z,> AH,, perynupoBaHHE MPOU3BOIUTEIBHOCTH HACOCHBIX YCTAHOBOK CIEAYET HPOWU3BOIUTH
W3MEHEHHEM 49Hciaa paboumx Kosec. YMCIo Kojec, KOTOphleé HEOOXOOMMO CHATh C Hacoca,
OTIPEJICTISIETCSI BBIPAXKEHHEM n =z,/AH u ne OKpYTJICHUEM 7 710 GIMKAHIIEr0 HAMMEHBIIETO LEOTO
3HAYEHMUS.

B cnydae ecmu z,>AH, n, T0 OJHOBPEMEHHO C M3MECHEHHEM 4Hclla pabodux Kojec I

obecreueHusl 3aJaHHOM IPOM3BOMUTENLHOCTH HAcoca MPOU3BOAUTCS YCTaHOBKA Jpoccens Ha
HaTNOpPHOH THHUU.
BenmnmunHa apoccenupyemMoro Haropa mpu 3TOM COCTaBIIseT
(z”)! =z,-AH, n.
[TycTs mo ycnoBuro Tpedyercst obecrieunTs Mmojady BOIBI B pe3epByap B KonudecTBe (., MpHIEM
0:<Q,. OTOMy pacxoiy Ha COBMEIEHHOM IpaduKe COOTBETCTBYET TOUKa B ¢ koopauHaTamu O, 1 Hr.

Hamop ’xe Hacoca mpu mojade Boabl B KomudectBe O, paBeH Htr (Ht >H,). CrnemoBaTensHO,
BEJIMYMHA APOCCENHpPYyeMOro Harmopa coctasisier Hy (Hy *> Hy). Ha nepeceueHny nepneHIuKysupa,



BOCCTAaHOBJICHHOTO W3 TOYKH B Ha 0ochb abciuce, ¢ JuHUsAME [ U [] 1eKaT UCKOMBIC 3HAYCHUS BCEX
MePEeMEHHBIX (ZH)’, Ah  u S ipu mogave BoAbI B Konudectse O;.

18.5. Tlpu m3MeHeHMH KaKOW-IMOO M3 COCTABIAIOMMX (opMmyisl (213) MPOUCXOIUT CMELICHHE
paboueii Touku Hacoca mo xapakrepuctuke Q-H. Tak, Hanmpumep, cpabOTKa 3aMmacoB MOI3EMHBIX BOJI
MPUBOIUT K YBEITHUCHHIO TE€OMETPUICCKOMN BBICOTHI ITOIbEMAa BOJIBI M3 CKBOKUH, T. €. K YBEIMYCHUIO H
HAcOCa M COOTBETCTBEHHO YMEHBIICHHIO (). AHAJIOTHYHAS KapTHHA HAONIONACTCS U MPH YBEINICHUU
THIPABIUIECCKOTO COTMPOTUBIICHUS (PHIBTPa CKBKUH, 00YCIOBICHHOTO KOJBMAaTaXKEM.

Bpewms T, B Te4eHHE KOTOPOTO HE MPOUCXOTUT HAPYIICHUS YCIOBHA

Sy <Spon mmu Q) 20,

MOJKHO CUHTATh NMIEPHUOIOM YCTOMIMBON pabOTHI CKBaXXUHBL. OTHAKO HA MPAKTHKE ATO BPEeMs, KaK
TIPaBUJIO0, OKA3EIBACTCS MEHBIIIE PACYETHOTO CPOKA NEHCTBUS CKBAKHH.

JormyctuM, d9TO XapaKTEepPHCTHKA CKBaXHWHBI (KpuBas [) ObUIa ompeiencHa Ha TMEpUOI €€
COOpPY)KEHHs, a B TPOLECCEe SKCIUIyaTallud CKBAKUHBI THAPABINYECKOE COINPOTHBICHHE (HIbTpa
BO3POCIIO U XapaKTEepHUCTHKA CTajla ompeaemsThesa KpuBoil /1. B pesynpTaTe 3THX M3MEHEHUI pabouas
TOYKa Hacoca CMECTUTcS W3 Touku B B Touky B’ Ilpm 3Tom, kak BumHo u3 rpadmka (puc. 101),
TIOHIDKEHNE YPOBHSI BOJBI B CKB&KMHE COCTAaBUT S™>S, a MPOM3BOJHUTENLHOCT €€ YMEHBINUTCS Ha
BenmunHy AQ. Ha puc. 101, uTtoObl rpaduyeckue mocTpoeHHs ObulM OoJiee HATISAHBIMHU,
Xxapaktepuctuka (J-H Hacoca 3aME@HEHa Ha TaK Ha3bIBAEMYIO JIPOCCENBHYIO XapaKTEePHUCTHKY,
MOJyYSHHYIO BRIYUTAaHUEM U3 OpIUHAT H OoTeps Hamopa B BojoBoae Al ;.
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Puc. 101. I'padoananntuyeckuii MeTo] pellieHUsI 321a4i PeryJTUpOBaHUA
NMPOU3BOAUTEJIHLHOCTH CKBAXKUHBI

Jns obecniedeHust TpeOyeMoW NpPOM3BOIUTENGHOCTH YCTAHOBKH B KoiwdecTBe (1 CIexyeT

YMEHBIINTh OTEPU HAIlopa Ha Apoccelie Ha BeMUYHHY (S ’7 S) 1 OHU TOJKHBI COCTaBUTh
(zn) = (zu)- (S -9).

ITpu stom, kak BuAHO u3 puc. 100, MOHMKEHUE YPOBHS BOABI B CKBAXHMHE YBEINYHMBACTCS.
[TosToMy Takoli crioco0 peryaupoBaHHs HPONU3BOJUTEIEHOCTH MOXKET NMPUMEHSTHCS JIMIIb B TEUECHHE
OTIPEJICTICHHOTO CPOKa JKCIUTyaTaluH, 1MOoKa MOHMKEHHE B CKBAXUHE OyJeT MeHbIe, YyeM S, [Win
ToKa BennumHa (z,,) >0].

Ha puc. 101 Touka /J cooTBeTcTBYeT ycioBuio, korga nmpu Q = QOr (z,>0), a S = Syon. [pu
HEM3MEHHOM (z,)’ MAanbHEWIIMH pPOCT CONPOTUBICHHS BBI3OBET CHIDKEHHE IIPOM3BOJUTEIHEHOCTH
yCTaHOBKH. BmecTe ¢ TeMm, eciM yMEHBIINTH (z,)° DO 3HAUYEHWH, NMPU KOTOPBIX MoJada BOIBI OT
CKB&)XKHHBI COCTaBMIA ObI ;, TO MPOM30MIET yBENNIECHHE TIOHWKEHHUSI YPOBHS BOJBI B CKBXKUHE U S
NPEBBICUT  S,,,. CremoBaTensHO, XapaKTEPUCTHKA CKBAKWHBI, MPEACTaBICHHAas KpuBOH /I,
COOTBETCTBYET yCIIOBHUSIM, KOrja (GuibTp MpelenbHO 3aK0JIbMAaTUPOBAH U AalbHEHINas 3KCILTyaTalus
YCTaHOBKHU 0€3 OCYIIECTBICHNS! KOMIUICKCa MEPOIIPUATHH 0 BOCCTAHOBJICHUIO POU3BOAUTENHEHOCTH
CKBa)KUHBI OKa3bIBAETCSI HEBO3MOXKHOM.

Perenepaumeid  QunbTpa CKBaXUHBI yHaeTcs JOOMTHCS YMEHBIICHHS THIPABIMYECKOTO
CONPOTHUBIICHHSI JI0 3HAYCHWH, ONM3KMX K HavanbHOMY. Torma mpu JpoccenrpyeMoM Harmope (z,)



MPOU3BOJIUTEIBHOCTh YCTAHOBKH COCTaBUT (O,>();, a 10 Mepe pocTa CONPOTHBIECHUS Iojada BOJIBI
Oy/eT CHW)KaThCsl U JIMIIb MTPU JOCTHKEHUH MPEAeTbHON 3aK0JIbMaTHPOBAHHOCTH (DMIIbTPa CKBAXKHHBI
OKaXkeTcst paBHOU Q.

18.6. Beenenue B neiicteue cucteM UIIIB BEI3bIBaCT MOBBIIIEHNE YPOBHS FPYHTOBBIX BOJ, a 3TO B
CBOIO OUYepeslb NPUBOANT K YMEHBIIEHHUIO POU3BOAUTEILHOCTH HACOCA, YCTAHOBIEHHOTO B CKBaXKHHE.
Bmecte ¢ Tem mns obecnedeHUs 3aJaHHOTO MPUPOCTa NMPOU3BOAMTENBHOCTH TAKXKE HEOOXOIMMO
OCYIIECTBIIATH PETYINPOBAHUE PAOOTHI HACOCA MITH ITPOU3BOAUTH €0 3aMEHY.

Homyctum, uro ycranoBka WIIIIB BBeneHa B melicTBHE B MOMEHT BpeMeHH ¢ = T (koraa (GuibTp
CKB)KMHBI TIPENIENIbHO 3aKOJIbMATHPOBaH) M OOecreywsa IOBBINICHHE YPOBHS Ha BEMMUMHY AS .
Torma, OCHOBBIBAasCh Ha THIPOTECOJIOTHYECKHX pacderax, OKa3blBaeTCs BO3MOXKHBIM IIOMTH Ha
YBEIMUYEHNE 0TOOPa BOABI C IOBEACHUEM €TO 10 BENUINHBI (), PAaBHOM:

Or = Or +2nkmAS /(Ry +C), (215)

rne Ry - (UIBTPallMOHHOE CONPOTHBJIEHHE BOJIOHOCHOTO IUIacTa MpH JEHCTBHH BOJI03a0OpHON

CKB&)XUHBI; {- JIOMOJIHUTEIBHOE COIPOTUBIIEHHE HAa HECOBEPIIEHCTBO CKBAXHHBI B MOMEHT BPEMEHHU
Ts,

Ha puc. 102 Benmuumna @, sBisieTcss aOcumccoi Touku C, Jexamedl Ha TepeceucHUH

XapaKTEPUCTUKU CKBXUHBI (uHus []) MUHUU @ - 6 (S, TAS). YuutsiBas, uto AS = % (roe R; -
(hUIBTPALIMOHHOE COMPOTHBIIEHHE BOJOHOCHOTO Iiacta mpu AeiictBuu ycraHoBku WIIIIB), moxHO
HaUTH 1!

Nr =R /(Ry+§), (216)
rae 1, - KI1J] ycranosku UITTIB, koTopblit MOXKET OBITh JOCTUTHYT B IAHHBIX yCIOBHSIX.
PaccmoTrpum, Kakoii ke OyJeT MOJydYeH 1|, eCiM B CKBaKMHE OCTaBUTh HACOC, ITOJOOpaHHbBII 0e3

yuera pabotsl ycraHoBku UIIIIB (cMm. puc. 101). B aTom ciydae amsi HaxoXJIeHHsT HOBOI paboueit
TOUYKH Hacoca HeoOXOJUMO OT JIMHHUM z, = (Z,-AS) 3aHOBO BOCCTaHOBUTh XapAKTEPUCTHKY CKBaYKHHBI
JI0 TIEPECEUEHUs €€ C APOCCENbHOM XapaKTepUCTUKON Hacoca. DTU NOCTPOEHUS oKa3aHbl Ha puc. 102.
Abcmuccoii ToUkH /] onpenenseTcs: pacxo]] CKBaKHHBI Q" ¢ y4eTOM ApOCCeNNpoBaHus Hallopa Hacoca
Ha BeJIW4MHY (z,), a abcumccoil Touku B" - pacxon ckBaxkuael Q" mpu (z,)’ = 0. Kak BumHO U3
rpa¢pukoB (puc. 102), BBemenme B neiictBue ycraHoBok WIIIIB 6e3 3aMeHBI BOAOTOIBEMHOTO
000py/I0BaHus CKBXKUH OYZET BCerja MPUBOINTH K 3aHIDKEHUIO 1).
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Puc. 102. I'padgoananntudeckuii MeTo1 pacuyeTa MPUPOCTA MPOU3BOAUTETbHOCTH CKBAKUH
npu UIITIB

18.7. B APTC3UAHCKUX Oaccelinax YPOBHH MNOA3EMHBIX BOA MOI'YT HAaXOAWTHBCA Ha OTMETKAX,
MPEBhIIAOMINX OTMETKU MOAa4Yd BOABI HOTp€6I/IT€J'IIO. DTO MO3BOJIICT Ha HAYaJIbHOM JTale



OCYIIECTBIISATh SKCIUTyaTallMi0 CKBKHH B PEXKMME CAMOW3IIMBA U JIMIIb 110 HCTCYCHUH ONPEIEIEHHOTO
BPEMEHH MEPEXOINTh Ha OTKAYKYy BOJIbI HACOCAMH.

[Tpu pacuere Takux CHCTEM OIPEIEIICHHUIO ITOUIEXKAT BPEMS, B TE€UEHHE KOTOPOTO CKBAXKMHA MOJKET
9KCIUTyaTHPOBAaThCSl B PEXHMME CaMOM3JIMBA C 33JaHHOM mopadell BOABI HMOTPEOUTENIO, a TaKKe
MPOJIOIKUTEIEHOCTH TIEPHOJIOB €€ PadOTHI ¢ TEMH WIIM HHBIMH HAaCOCAMH.

XapakrepHslii rpaduk U3MEHEHHSI BO BPEMEHHU HAIlOpa TPH JEHCTBUN apTe3NaHCKON CKBaKUHBI B
peXuMe CaMOM3IIMBA C IIOCTOSHHBEIM pacxogoM (7 mpexacraBieH Ha puc. 103 [rpaduk pumc. 103
MIOCTPOCH Ha OCHOBE pacdeToB 1o (opmyne (33)].

W3 pannbix puc. 103 BUAHO, YTO B TEYEHHE MHEPBBIX f; JIET JKCIUIyaTallMd HAlop Ha YCThe
CKB@)XMHBI HAXOIWTCSI Ha OTMETKaX BbINIE MOBEPXHOCTH 3eMiH. [losromy, eciu mojaya BOABI OT
CKB&)XMHBI TPOU3BOJUTCS B PE3EpBYyap, PacloOSIOKEHHBI Ha OTMETKE 3€MIIM, TO BPEMEHEM ! = ¢
OTIPEIETISIETCSI POJIOIKUTENFHOCTD PA00OThI CKBAKUHBI B PEXKUME CaMOM3IIHBA.
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NEPUOJ PABOTH CKBAXWHS!

Puc. 103. I'padoanamtuyecknii MeTo pacuera H Nogdopa BoAONObEMHOI0 000py10BaAHUS
AJIS1 apTe3NAHCKUX CKBAYKUH

Jna obGecnieueHust 3aJaHHONW TMOJAYM BOJABI IOTPEOUTENIO TPH >f; B CKBAXHHE CIEIyeT
YCTaHOBHUTH HAcOC; BBIOOp MapKH Hacoca JOJKEH MPOM3BOAUTHCSA C y4eTOM AalbHeHIneld cpaboTku
3aracoB MOA3EMHBIX BoJ. MeTo/uKa 1mo0opa HaCOCHBIX YCTAHOBOK Ha Pa3IMYHbIE IEPHO/IbI BpEMEHH
wuttoctpupyercs puc. 103, roe B koopauHaTax H - ¢ mpeicTaBieH rpaduk M3MEHEHUS BO BPEMEHHU
Haropa MOA3EMHBIX BOA, a B KoopauHatax (J-H - mpocceibHble XapaKTePUCTUKU HACOCOB C yUETOM
Haropa B BOJIOIIOJbEMHBIX TpyOax.

18.8. AHayornuHBIM 00pa30M BBITIOJHSIOTCS pacdeTsl U IpH cH(OHHOM OTOOpE BOABI M3 CKBAXKHH.
Tak, nanpumep, st puc. 104, Korjga UMeeTcsi OAMHOYHAS CKBaYKHHA, OT KOTOPOH Bojia IO CH()OHHOMY
BOJIOBOZy TOJAeTCs B COOPHBIA pe3epByap, rpad0aHaTUTHYCCKHE PACUEThl CBOJSITCS K BBIOIHEHHIO
clenyrommx TmocTpoeHnil. B koopamHatax Q-H CTpOWTCS XapaKTEPUCTHKA CKBAXKUHBI, T. €.
3aBucuMocTh S = f{Q). Ha puc. 104 sTa Xapakrepuctuka moka3aHa juHuer /. [lamee k opauHaTtam
XapaKTEePUCTHKN CKBKUHBI PUOABISIOTCS 3HaUeHUs Ak , (Toe Ah , - TOTepH Hamopa B BOJOBOAE) U
MIPOBOAMTCS JMHHUSA 3, OTPaKaromlash OTMETKYy HANOJHEHHs BOIBI B pe3epByape, OTCUUTAHHYIO OT
CTaTHUUYECKOro ropuzoHta. Ha mepneHaukysspe, ONMylmIeHHOM U3 TOYKU A NepecedeHus TuHui 2 u 3,
JIeKaT pacyeTHbIE 3HaYeHUs Sp U Al ,, COOTBETCTBYIOIIUE pacxony (.
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Puc. 104. Cxema k pacyeTy CKBa:KMH NpH c(POHHOM BOJ00THOpE

0, - KOOpJMHATEI TOUKH A Ha ocH O S, - pacueTHOE MOHKEHNE YPOBHs BOJIBI: B CKBaXKMHE; Al |,
- pacdeTHbIE MOTEPH HAIoOpa B BOJOBOJE; Z - PA3HOCTh MEXIY YPOBHEM I'PYHTOBBIX BOJ M OTMETKOH

BOABI B pe3epByape; [ - xapaktepuctuka (-H CKBaXWHBI, 2 - XapakTepucTuka (O-H CKBaXWHBI U
BOJIOBO/IA; 3 - JIMHHS OTMETKH BOJIBI B pe3epByape.

Pacuer cucreM nmogauu Boasl oT ckBaxuH. Ilogdop n peryaupoBanue pe:xuMoB padoThl
BOJONOAbEMHOI0 000py10BAHMS

18.9. Ha puc. 105 mokazana mpocrteiimias cxema Bojj03abopa B BHIE JIMHEHHOTO psiZia CKBAaXKHH,
paboTaronux Ha OUH COOPHBIN BOJOBO/I.
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Puc. 105. Cxema nojacoeAMHeHUs CKBAKHH JHUHEI{HOI0 psiaa K COOPHOMY BO0BOIY

B cxeme puc. 105 Hamop, TpeOyeMBbIii A1 TOAAYH BOABI B KOJMUecTBe Qn U3 000 n-1i CKBAYKHHBI
Ha 32IJaHHYIO OTMETKY, COCTaBIISIET

H,=z+S,+AH,,
rae S, - MOHIKEHHE YPOBHS BOJBI B JIIOOOH 7-i CKBaXKHMHE, OMPENCIIeMOE C YYE€TOM JCHCTBHS
OCTaNTbHBIX CKBaXWH; AH, - IOTEepU HAMOpa B BOAOBOJE OT A-i CKBAXKHMHBI IO TOYKH COOpa BOJIBL.

n-1

N n-1 2 N 2
AH,,:IZEA[(/Z_ZIQj—]_Z_:lej +L0A0(J§,1ij . (217)



B ckBaxmHax MOIyT OLITH YCTaHOBJICHBI HACOCBHI pa3HbIX MapoK. HO3TOMy HCXOoaHasA CUCTEMa
ypaBHeHI/Iﬁ IJI pacucTa N HEU3BECTHBIX BEJIMUYHH Q,, MPUHUMAET BU]

BnQV%+Sn+AHn_(An_Z):AHn (218)

msan=1,2,3,.. N

Pemenne HenmHeHHON cucTeMbl ypaBHeHHH (218) OTBICKHBaeTCSI METOJIOM IOCIEIOBATEIBHBIX
TPUOIIMKEHUH.

B kawectBe mepBOro mNpHOMIMKEHHS MOXHO TpuHATE O, = (O/N (tme Q - mpoeKTHas
MPOU3BOIUTEIHHOCTh BOJ03a00pa) U, MOACTaBUB ATH 3HAYCHHS B ypaBHeHHE (218), HaliTH 3HAUYECHUS
Ah ,, (tme Ah , - HEBSI3KH ITOTEPh HATIOPA 110 KaXK1oMy 13 N ypaBHEHHI, BOSHUKAIOIIUE U3-3a TOTO, YTO
MIPHHSTHIE 3HaYeHUs (), HE YAOBIETBOPSIOT CHcTeMe ypaBHeHui). Ecin ycnoBue

|Ah, |<e, (219)

HE BBINOJHSAETCA, TO 3HaUeHHe On cilelyeT U3MEHUTh Ha BenuuuHy AQ, . BenuunHa nonpaBo4yHoro

pacxoma AQ, A KaXJOTO /-TO YPaBHEHHUS MOKET OBbITh MPHOIIMKEHHO pacCuuTaHa 1o Gpopmyie

n—1 n—1

2 2
AanoosAhn/ BnQn"’lei(%Qj_ZQj) +L0AO(§:QJJ +(R+€n)/2nkm (220)
= = I = A

U IPUHUMAETCS CO 3HAKOM (+) MM (-), COOTBETCTBYIOIIMM 3HAKYy HEBS3KH Al .

Cucrema ypaBHeHHH (218) cumraeTcs pa3pelieHHOH, KOTJa B TPOIECCE TOCIEAOBATEIBEHBIX
NpUOIMKEHUH HalIeHb! Takne 3Ha4eHus (), IPH KOTOPBIX BBHITIOIHSIOTCS ycinoBus (219). [locne atoro
MPOU3BOIUTCS BBIUUCIEHUE S,

n
— v
Sn=Q,/2mkm(R,, +C,, )+ -21 (Q;/2mkm)R;, , (221)
iz
rae HHICKC v YKa3bpIBa€T Ha TO, YTO M3 CYMMbI HCKIIIOYEH YWICH j = n. Ilomumo »sTOTO
ONIPEACIIAIOTCS BEJIMINHBI HAITOPOB HACOCOB
H,=z+S,+AH, , (222)

a TaK)Ke pacyeTHbIE 3HAYECHHS PACXO0JI0B U MOTEPh HATIOPA B JTMHUSX CETH.
18.10. HaiinenHele B pe3yJbTaTe NPOBEPOYHOrO pacuyeTa 3HadeHus (;, M S; MOryT He
YIIOBIIETBOPHUTH OTPAHNYCHUSAM BHIA:

N
'ZIQj 2 Q; Sj < SOOn; Qmin < Qj < Qmax) (223)
j=

e Oumin, Omar - COOTBETCTBEHHO MHHHUMAIBHBIA M MaKCHMANbHBIH PAacXOIbl YCTAHOBIECHHBIX B
CKBa)KMHAX HAaCOCOB.

B oatom ciiyyae HeoOXxomuMmo IJMOO TPOM3BECTH 3aMEHY HACOCOB [0 CKBa)XWHAM, TI/ie HE
BBIMOJIHSIOTCS. BTOPOE HIIM TpeThe yciioBHe (23), mub0 OTperympoBaTh MX pabOTy Ha TpeOyeMbIit
PEXUM KCIUTyaTalUU.

18.11. /Iyst 3TOTO pacdeTsl Bo103a00POB MPOBOIATCS B CIEAYIONIEM MOPSIKE.

CHayana BBITOJHSIOTCS THAPOTEOIOTHIECCKHE pacueThl BOI03a00pHBIX coopykeHmid. [Tpu 3TOM B
3aBHCHMOCTH OT TOTO, Kakas CTaBHTCS 3amada (0OecreYnTh MaKCHMAaJbHYIO WM 3aJaHHYIO
MPOU3BOIUTEIFHOCTH BO03a00pa), TAKUE PACUETHI IIPOBOIATCS:

a) IpH IeUCTBIM BOI03a00PHBIX CKBAKUH B PEKUME S; = Sy, ;

6) npu neicTBMM BOMO03a00PHBIX CKBaXXHMH B pexume (; = const U COONIOJEHHH YCIOBHS
N
)y Qj =055
J=1

B) NP KOMOWHHPOBAHHOM WCIIOJIG30BAHUH YCIOBHH 1O TOIIMYHKTaM a, 0, Korma TpedyeTcs Mo
pAlly CKBOKMH OOECTIEYUTD BBINIOJHEHUE YCIOBUS S; = Sy, , @ 0 OCTaNbHBIM (; = const.

B pesynbrate TMApOreONOrHYECKMX DPAacydETOB ONPENENIAIOTCA BEIMYUHBI (); IO CKBAKHHAM,
IEUCTBYIOLIMM B PeXKUME S; = Sy, , U S;, B CKBKHHAX, KOTOPBIE IEHCTBYIOT B pexkume Q; = const.

[To 3aBeprIieHNH THIPOTCOJIOTHYECKUX PAcUETOB MPOBOAUTCS THIAPABINYECKHH PAacdeT CHCTEMBI
cOopa BOABI OT CKB)XWH, B PE3yJIbTaTe KOTOPOTO YCTaHABIMBAIOTCSA PAcXoibl M IOTEpH HAopa B
JIMHUSIX CETH, a TaKKe cBOOOJHBIE HAMIOPHI B TOYKAX MPUCOEINHEHNS CKBAKUH K COOPHBIM BOJJOBOJIAM.

[To w3BeCTHBHIM 3HAYCHMSM IOHIKEHWH YpPOBHS BOABI B CKBaXMHAX M CBOOOJHBIX HAropoB
paccuuThIBAIOTCS TpeOyeMble HAmoOphl M IPOU3BOAMTCS MOAOOp HACOCOB (a IpPH HEOOXOTUMOCTH
OCYIIECTBIISICTCS M UX PETYINPOBAHUE Ha 3aITaHHYIO [0Ja9y BOJBI U3 KaXXIOH CKBaXKHHBI).

[Tpu BBITOJHEHNUH PacYeTOB B TAKOW MOCIEIOBATEILHOCTH MPOU3BOAUTENHFHOCTE BOAOIIOIEEMHOTO
00opynoBaHus OyJeT B TOYHOCTH COOTBETCTBOBAThH HAMEUEHHOMY PEKHMY PaOOThI CKBAXKHH.



[Tpu pemeHny MOJOOHBIX 33734 CIEAYET OPUESHTUPOBATHCS Ha Ucnonb3oBaHue DBM (cwm. m. 18.2).
Ilpumep pacuema. Bonmo3abop pa3MeniaeTcss B TMOWME pPEKd M MPEICTABICH IIECTHIO
B0J103200pHBIMH CKBXHHAMU (puc. 106) n HHOUILTPALMOHHBIM OacceHOM.
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Puc. 106. PacueTnasi cxema cOopa 4 noja4yu BoAbl OT CKBAKUH

CKBaXMHBI OTOMpAIOT IOA3EMHBIE BOJBI M3 OJHOPOIHBIX IIECKOB UYETBEPTHYHOIO BO3paCTa.
MorHOoCTh 00BOIHEHHO TONIIM eckoB m = 20 M. B 0CHOBaHMM BOJOHOCHOTO TOPH30HTA 3aJIETAIOT
TTIMHBI, CIy’)Xallue BoAOoynopoM. CBepxy IUIaCT HEPEKPhIT NeCYaHO-CYITHMHHUCTBIM cinoeM 2,5-3 M.
Koa¢pouunent ¢punbrpanun mopoa BOJOHOCHOTO ropuzonTa k = 20 m/cyT. [Tog3zemMHbIe BOJBI 3aJIeTaroT
Ha myOMHe 2 M OT MOBEPXHOCTH 3eMun. [lo cBOoeMy XMMHYECKOMY COCTaBY OHH OTHOCSTCS K
THAPOKapOOHATHOKAJIBLIMEBOMY THUILy C TIOBBIIICHHBIM cojepxaHueM xeneza no 0,5-1 mr/n u
SIBJISIFOTCS] CKJIOHHBIMHU K OCaJIKO00Pa30BaHHIO.

CKBaXHMHBI PacIoyiararoTcsi BIOJH Oepera peKd Ha pacCTOSIHMM 25 M OT ypes3a BOIBI B peEKe.
Paccrosinne Mexay CKBaXMHAMM B DSy Takke paBHO 25 M. Bce CKBa)XMHBI MMEIOT OJWHAKOBYIO
KOHCTPYKIIHIO; paauyc Oypenus r. = 0,4 M; pagnyc ¢unetpa 79 = 0,2 M; anuna dunstpa [y = 20 m;
K03QdunHreHT GUIBTPaMU NOPOA PU3a00HHOM 30HEI kg = 4,069 M/CyT.

WudunbrpanoHHslii 0acceiiH pa3Melnaercsi B ieHTpe Bojo3adopa Ha paccrosHuu 40 M oT ypesa
BOAbI B peke. JlnuHa MHOUIBTpaIMOHHOro OacceiHa cocTaBiuseT 125 M, a NPOM3BOAMTEIHHOCTH
npuHsta pasHoii Qg = 0,052 M’/c.

[TpexycMoTpeHO, 4TO BOJa OT CKBAKMH JIOJDKHA IIOJIABAThCS B PE3EPBYap, PacloOKEHHBIA 3a
npezaenamu Bojpo3abopa. PacuerHass oTMeTka HaloJHEHHs BOJBI B pe3epByape Haxoiurcs Ha 70 M
BBILIE CTATHYECKOTO TOPU3OHTA.

PaccmarpuBaemas crcreMa BOJOCHA0KEHHUS TOJDKHA 00ECTIeUnTb 1ojady BoIsl HoTpeduremto O He
meree 100 M’/a (2400 M’/CyT), TIpH ITOM HOHMKEHHsS YPOBHS BOJBI B CKBAXKHMHAX HE JOJIKHBI B
TEUEHHE PacyEeTHOTO CPOKa €€ IKCIUTyaTalliH IPEBBICUTH 3aJaHHON BEJIMYHMHBI S o = 5 M.

TpeOyercst Ha OCHOBE KOMIUICKCHBIX pacyeToOB IPOAHAIM3HPOBATh PEXHUM OKCIUTyaTalduH
B0J03a00pa C YY4ETOM BO3MOXKHOTO KOJbMaTaka CKBa)XHH (ONPENENHTh IEPUOA YCTOHYMBOH HX
paboTsl, T. €. BpeMs T) B OCYIIECTBUTH OAOOP BOIOTIOABEMHOTO OOOPYAOBAHMS C €T0 PETYIHPOBKON
Ha 3aJJaHHYIO [I0Aa4y BOBL.

ConpotuBnenne CK, 00YCIOBIEHHOE KOJBMATaXXeM BOJ03a00PHBIX CKBAXKUH, PACCUUTHIBACTCS IO
bopmyne

G (1) =[k/ k() ~1]In(r /n): (224)

k(1) =ky[1=No/ny(1-e )T, (225)

rne Ny/ny - 6e3pa3mepHblii mapamerp (N, - npeaenbHas eMKOCTh (GUIbTpa U 1, - €ro HavallbHas
mopuctocTh); Cyy - TMapaMeTp XapaKTepH3YyIONINA HWHTCHCHUBHOCTh KonbMaTaxka ckBaxuH (C, -
KOHLICHTPAIMsI B OTKAYMBAEMOW BOJIE KOJBMATHUPYIOIIMX COSIMHEHWH M Y - KOHCTAaHTa CKOPOCTH

BBIIIAJICHUA KOJIbMaTaHTa U3 BOABI U OCAXKICHUA €TI0 Ha (I)I/IHI)Tpe CKBa)KI/IH).



Jlnst BBISBIEHHS 3aKOHOMEPHOCTEH WM3MEHEHHsI NPOM3BOAMTEILHOCTH OTAENBHBIX CKBXUH H
BOJI03a00pa B II€JIOM THIPOTreO]IOrHYECKUe PAacueThl CleAyeT MPOBOAUTH C 3aJaHUEM Ha CKBaXKMHAX
ycnous  S; =S,,,. B oTOM ciyyae HaiifieHHble 3HaueHHs (); CKBOXHH COOTBETCTBYIOT HX

MaKCHMaJIbHOM IPOM3BOANTENLHOCTH. IIpH BEIMOTHEHMHM TAaKUX pacdeToB C ydeToM pocra
TIPOM3BOANTENHHOCTh CHIDKACTCSI M MOXET OKa3aTbCs, YTO K HEKOTOPOMY MOMEHTY BPEMEHH OHa
CTaHeT paBHOU MIH JTake MEHbIIeH, ueM O, TpedyeMasl.

Jlnist onpeneneHus mepruoAa yCTOMIUBOH pabOThl CKBaXXMH I'MIPOTEOJIOTHUECKHUE PACUETHI JOJKHEI
MPOBOAUTHCS HA Pa3IMYHbIE MOMEHTHI BPEMEHH C ONpEJCNICHHEM Ha KaXIOM Ilare 1o BpEeMEeHU
3Ha4eHUH (Js CKBaXWH W MPOBEPKOHN BBHIOIHEHHUS YCIOBHS Y O ; 2 Q. PesynbraThl TakuX pacueToB

no 1(6), 2(5) n 3(4) ckBaxxuHaMm npejcTaBieHbl Ha puc. 107.

4, v

2N CxB.1(6)

NG /!
&6[’2(57 /

Vi

A B34

23 4

» )

0 14

8 12 16 20 t,rec
+ - BPEMA PABOTH! CKBAMMKH, MEC,

a

SR
A

§

=10y | TN

]

8
r

1POM3BCAUTENLHOCTE
CUCTEMDI CKBAXINH
S

S

R EEEE R
t - BPEMHA PAEOTb! CKBAXMKH, MEC, '9: el

Puc. 107. PacuerHble rpaduku n3MeHeHusi Bo Bpemenu C; (2), Q; () m Y O(t) npu peiicrBun
CKBAKHH B pexxume S; = const

Tam sxe npuBezneHs! rpaduky u3MeneHus Gy (f) u Y. O(t) . PacueTs! BHIIONHAINCH IPH YCIOBUH S;
=5wm; (No/ng); = 11 (C,; = 0,0368 mec™.

W3 nanubix puc. 107 BUAHO, 4TO MEPUOA YCTOWYHNBOW PabOTHI CUCTEMBI CKBaKHH Ty cOCTaBiseT 18
mec. [Tpu £>Ts cyMMapHasi 10Ja4a BOJIbI OT CKBAKHH OKa3bIBaeTCs MeHbIIe Tpebyemoit (Q = 100 m’/u)
W, CJIEZIOBATENILHO, IPOU3BOIMTEIHHOCTE BO103a00pa He 0OecreynBaeTCs.

Cornacmo n. 18.11, cnemyromuMm 5TanoM KOMIUIEKCHBIX pacueTOB SIBISIIOTCA IPOBEACHHE
THIPABINYECKHX pPACYETOB CHUCTEMBI cOOpa BOABI OT CKBOXHH H BBIOOP COOTBETCTBYIOILETO
BOJIONIOJBEMHOTO 000pynoBaHMA. Takue pacdeTsl CIeAyeT MPOBOIUTH C UCIIOIB30BAHUEM B Ka4eCTBE
UCXOJHBIX JJAHHBIX BEIYMCIIEHHBIX 3Ha4eHUH Q; M S 0 CKBa)KMHAM Ha MOMEHT BpeMeHH ¢ = T.

Pe3ynbTaThl ruApaBIUYecKUX pacueToB COOPHBIX BOIOBOOB IpecTaBieHkl Ha puc. 108, a maHHbIE
MO BBIOPAHHOMY BOJIONIOABEMHOMY 00OPYIOBaHHIO CBENIEHBI B Ta0. 47.
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Puc. 108. Pe3yabTaThl rHIPaBINYECKOr0 pacyeTa cOOPHBIX BOAOBOI0B

HA MOMeHT BpemeHnu j = T

Tabmuma 47
No., O,m/u | S,m | IlomHas BeIcOTA Mapxka Hacoca Hamnop Jpoccenupyemslii
CKB)KUHBI NOJIbEMa BOJIBL, M Hacoca, M Harop, M
1 16,79 5 81,09 151B-25-100 110,81 29,72
2 16,38 6 81,06 1211B-25-100 111,22 30,16
3 16,23 5 80,66 1211B-25-100 111,34 30,68
4 16,23 5 80,66 1211B-25-100 111,34 30,68
5 16,38 5 81,06 1211B-25-100 111,22 30,16
6 16,79 5 81,09 1311B-25-100 110,81 29,72

Tenepp HEoOXOOUMO IPOAHATM3HPOBATD,

HACKOJIPKO TIPAaBWJIBHO MOJO0OpaHbl MOTIPYXHbIE

CKBa)XMHHBIE HACOCHI U YCTaHOBJIEHA CTEIEHb MX PETYIHPOBAHHUSA (T. €. B COCTOSHHH JH 00ECIednTh
9TH HAcOCHI CTa0MIBbHYIO paboTy BoZ03abopa B TeueHne BpeMeHHu 1). st 3Toro clieayeT BBIIOIHHUTH

IMPOBEPOYHBIC paCYCThl CUCTEMbI c6opa " Imoaadyu BOJAbI OT CKBa’XHH.

Pe3yHLTaTLI IMPOBEPOYHBIX PACUCTOB IMPHU UCHOJIB30BAHUN JaHHBIX Tabm. 47 MMpeACTaBJICHBI Ha pHC.

109.
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Puc. 109. Pacuernblie 3nayenusi usmenenus S;(®), Q; () u Y. O(t) npu HacocHoii
IKCIUTYATALMH CKBAKHH

U3 nmanseix puc. 109 BuaHO, YTO BHAYaje NPOU3BOAMUTEIBHOCTH CKBAXHH (M HUX CyMMapHas
mmojla4ya) HECKOJNBKO BHIIMIE TpeOyeMmoil, a MOHMKECHUS ypOBHEH MeHbIne, 4eM S,,,. C poctom Ck(?)
IPOU3BOJUTENBHOCTE CKBAXKUH (), CHIKAETCs, a S; BO3PacTaeT, U K MOMEHTY BpeMeHH ¢ = T's BO Bcex
CKBa)KHHAX S, OKa3bIBAKOTCSA PABHBIMU S0, U 2,0 ;= Qs.

19. BOCCTAHOBJIEHUE ITPON3BOJUTEJIIBHOCTHU BOJO3ABOPHBIX CKBA’KUH

19.1. OmeIT 3KcIUTyaTanuy BOA03a0OPOB TOJ3EMHBIX BOJA MOKAa3blBaeT, YTO HX IPOCKTHAS
MPOMU3BOUTEIBHOCTh MOKET CYIIECTBEHHO CHIXKATHCS BO BpeMeHH. OIHOW M3 MPUYNH 3TOTO SBICHUS
MOTYT OBITh pa3NU4YHBIE BHABI KOJbMaTaxka (UIBTPOB M NPUGHIBTPOBBIX 30H CKBaXHH. s
YBEIMYCHUS CPOKa HUX CHIY)XObI BO3HHKAeT HEOOXOIMMOCTb IIPOBENCHUS MEPONPHATHH 110
JIEKOJIbMATaIMX 1 BOCCTAHOBJICHHUIO TPOM3BOAUTEIHLHOCTH BO103a00pOB. Takue MeponpHUsaTHsI JOIKHEI
MIPOBO/INTHCSI CHCTEMATUYECKH U IIPEyCMaTPUBATHCS B IPOEKTE BO103a00pa.

19.2. Jlna BBISBIEHHS 11€1€COO0Pa3sHOCTH BOCCTAHOBHUTENFHBIX pabOT M MEPHOAUYHOCTH HX
NPOBEJCHUSI Ha BOA03a0OPHBIX CKBAXXMHAX HEOOXOJUMO B IPOLIECCE AKCIUTyaTallud BBITIOIHUTH
ornpoOOBaHNE CKBAXHWH U1 OLEHKM pOCTa WX CONPOTHBICHUS W CHIKEHHS YAEIbHOU
MIPOM3BOUTEIBHOCTH B pE3yJbTaTe KOJbMATallui M COTIOCTABIICHHUS OIYYCHHBIX TEKYIHX BEIUYUH C
NIepBOHAYAIEHBIMH.

JUis  gexonpMaTtanMd M BOCCTAHOBJICHHMS TIPOM3BOAMTENBHOCTH CKBRKUH  HCIIOJIB3YIOTCS
UMITyJIbCHBIE, pEareHTHbIE 1 KOMOMHUPOBAHHbBIE METOABL. TEXHOIOTHS STHX METOI0B BOCCTAHOBIICHHS
MIPOM3BOANTEIBHOCTH CKBAXKUH PETJIAMEHTHPYETCS CIICIMAIbHBIMA PyKOBOJCTBAMH M MHCTPYKIMSMH.

19.3. Cpeam UMIYIbCHBIX METOAOB HAMOOJNBINEEe pACIPOCTPAHEHHWE IIONYYMIIM B3pBIBHASA,
JNIEKTPOTUIPABIMYECKass W IHEBMOHMMITyJbcHas 00paboTKH. B CkBaknHax ¢ IUIaCTMAacCOBBIMH
¢unpTpamu u3 [IBX u nonmsTuneHa, a Takke B CKBaXHHaX ¢ (GUIIbTpaMy OJ0YHOTO THUIIA UMITYJILCHBIC
METO/IbI MICIIOIb30BaTh HE PEKOMEH Ty ETCH.

19.4. Jlns B3pBIBHOUM 00paboTku mpumenstor topmemst THAII (TAUI-50, TOIH-25, TAUI-B),
cHaOxeHHbIe AeroHupyommM mHypoMm JUI-B nmm ALIY-B, u ¢yracusie Topnenst T nmm -2
Pas3IMIHBIX KOHCTPYKIIUH.

CKBa)XMHBI, KallTUPYIOILINE PHIXJIBIEC OTJIOKEHHUS, 00padaThIBAIOT B3PHIBOM JICTOHUPYIOLIETO IIHYPa
B OJHY HHTKY IIpH CIEAYIOIIMX BHJIaX BOJONPHUEMHON IIOBEPXHOCTH: IIPOBOJIOYHAs HAaMOTKa
IuaMeTpoM Kapkaca 168-299 MM W IITaMIIOBaHHBIA JUCT OHAMETPOM Kapkaca 245- 299 wmw.



O0paboTKa CKBaXXMH MPOU3BOAMTCS depe3 2-5 JIET MX IKCIUIyaTallud, HO He Oonee 3-4 pa3 3a Bech
MIEPHOJL CITYKOBI CKBaYKHHBI.

Jnist yBenmueHHs: NpOU3BOIUTENBHOCTH CKBAKWH, KANTHPYIONIMX TPEUIMHOBATHIE ITOYCKaJIbHbIC
MOpOABI U 00O0PYJOBAaHHBIX NMEepHOPUPOBAHHBIM TPYOUAaTHIM WM KapKaCHO-CTEP>KHEBBIM (IIBTPOM,
HCTIONIB3YIOT (pyracHbIe TOPIEAB! PA3IMYHOM KOHCTPYKIMH WM TOPIENY, COCTOSIIYIO M3 JBYX-TPEX
HUTOK JAETOHHpYIOImEro mHypa. OpHEeHTHPOBOYHAS MPOJOKUTEIBHOCTh MEXPEMOHTHOTO IIEpHOJa
CKBaXMH M3MeHseTCs OT 4 110 6 JeT.

19.5. Jlnst SIEeKTpOTHUAPABINYIECKON OOpaOOTKHM CKBaXHH TIPHUMEHSIOT CICIHAIN3HPOBAHHBIC
ycranoBku OI'Y, COVY u ap., KOTOpbIE NOCIIEN0BATENBHO 10 BCel AnuHe (GuibTpa co3lal0T yaapHbie
BOJIHBI BBICOKOBOJIBTHBIMH JICKTPUUECKUMU Pa3psiiaMH B )KUIKOCTH.

OOmee BpeMs JIEKTPOTMAPABINYECKOM 0OpabOTKH CKBaKHH ONpeneiseTcss KOHCTPYKIHEH
ckBaxuHbl. Ha 1 M ¢unbTpa ¢ npoBosioyHo# 00MOTKON MM IITAMIIOBaHHBIM JILCTOM jocTaroyHo 300-
500 ummynbcoB, i cetyarbix-100-200 ummyabcoB. st GUIBTPOBBIX KapKacoB, YCTaHOBJIEHHBIX B
MOJYCKaJIbHBIX ITOPOAX, KOIMYECTBO UMITYIbCOB Ha 1 M QuiIbTpa 10IbKHO OBITh He MeHee 500.

PanoHanbHBIM MEXPEMOHTHBIM TIEPHUOJIOM TIpH 00pabOTKe CKBaXKHMH, KallTHPYIOIIMX PHIXJIbIE
OTJIOKEHHMSI, CIIeyeT CUUTATh CPOK, PaBHBIN 7 Mecsuam, a mpu o0pabOTKe CKBa)XWH, KalTHPYIOMINX
TPEIIMHOBAThbIE  IOJyCKalIbHBIE  TMOPOABI W OOOPYJOBaHHBIX  KapKaCHBIMH  (HIBTPAMHU,
OPHEHTHPOBOYHAS TPOAOIKUTEILHOCTh MEXPEMOHTHOTO MEPHUOJa HAXOJUTCS B MPENETIax IBYX-TPeX
JET.

19.6. /{11 MHEBMOUMITYJILCHO# 00paOOTKH CKB)KUH MPUMEHSIOT CIIEIHATN3UPOBAHHYIO YCTAHOBKY
ACII-T, xoTopasi mocieioBaTenbHO 1O Bced JuiMHe (GUIbTpa BO30YKIAET HPU IMOMOIIH CHKATOTO
BO3yXa yIpyrue KoyieOGaHus KUAKOCTH.

[THeBMOMMITYJIECHYIO 00pabOTKy CKBa)KUH B DPBIXJIBIX OTJIOKEHHSAX MPOBOISAT B 3aBHCUMOCTH OT
JraMeTpa (GUIbTpa U BOAOIPHEMHOI MOBEPXHOCTH B COOTBETCTBHH C Tab. 48.

Tabnuma 48
Ounptp TexHonorMueckne XapaKTepUCTHKH Juamertp duibtpa, MM
ITHEBMOUMITYJILCHOHM 00paboTKu 168 219 245
CKBQ)KHH
CeTyaThli O0BbeM ITHEBMOKaMEPBHI, JT 0,3 0.5
JlaBneHune B BO3IyX0COOpHHKE, 4-6 6-8 8-10
MITa/cm’
KommgaectBo ummybcoB Ha 1 M 2-3 3-5 5-8
¢bunpTpa, mWT.
KapxkacHsrit ¢ mpoBonouyHoit |O0BeM THEBMOKaMEPHI, JT 0,3 0,5 1
00OMOTKO¥ UiH ¢ JlaBnenne B BO31yX0COOpHHKE, 10-15 10-15 10-15
MITa/cm?
[ITaMIIOBaHHBIM JINCTOM KonugectBo ummyscoB Ha 1 M 4-5 5-8 8-12
¢$ubTpa, 1MT.

[Ipu 00paboTKE CKBaXWH, KaNTHPYIOUIMX BOJOHACHIIICHHBIE TMOJXYCKaJbHbIE IOPOJBI H
00Opy/ZIOBaHHBIX TPyO4YaThIMH WJIM KapKacHbIMH  (HIbTPaMH, DPEKOMEHIYIOTCSI —CIIeAyolIHe
TEXHOJIOTHYECKHE XapaKTEpPUCTUKH 00paboTku: 00beM NHEBMOKamepsl | I, jJaBieHHE B
BO31yX0cGOpHHKe 10-15 MITa/cM®, KOMHYECTBO MMITYIIBCOB Ha 1 M huiibTpa He Meree 10.

PamonaneHass MPOMOJDKUTENBHOCTh MEXKPEMOHTHOTO —IE€puoJa MpU  ITHEBMOWMITYJIHCHON
00paboTKe CKBaXHH B PBIXJIBIX OTJIOKEHHUSIX HE IPEBBIMIaeT 6 Mec, a mpu 00pabOTKe CKBa)KWH,
KaNTHPYIOIIUX TPEIIMHOBATHIC MOTYCKAIbHbBIC IMOPOIBI M 00OPYAOBAHHBIX KapKacHBIMHU (HIBTPAMH,
OPHEHTHPOBOYHAS TPOAOIKUTEIPHOCTh MEXPEMOHTHOTO NEPHUOJa HAXOJUTCS B MPENETIax IBYX-TpexX
JeT.

19.7. PearentHas 00paboTKa CKBa)KMH BKIIFOYAET CJICAYIOIINE TEXHOJIOTHYECKHE OIepanru: BEIOOp
HEOOXOAMMOIO KOJMYECTBA peareHra, I0oA0Op €ro KOJMYECTBAa, MOHTaX HEOOXOJUMOTO
o0opysoBaHus, TOAau4y pacTBopa B (WIBTP CKBRXWHBI, CO3JaHHUE BO3BPATHO-IIOCTYNATEIBHOTO
JIBIDKEHUS peareHTa B 3aK0JIbMaTUPOBaHHOM MpU(WILTPOBOI 30HE, ONpe/ielieHHE BPEMEHU OKOHYAHUS
00pabOTKK CKBaXKHMHBI U €€ MPOKAYKH JJIsl YAaJICHUs] OCTATOYHOTO KOJIMYECTBA peareHTa M MpoIyKTOB
peaknum.

Pearenr BBIOMpPAIOT B 3aBUCHMOCTH OT COCTaBa KOJBMAaTaHTa M yCTOWYNBOCTH KOHCTPYKIMOHHBIX
3JIEMEHTOB CKBa)KHH IIPOTHB arpecCHBHOTO BO3JEWCTBHS peareHTa (Tadi. 49).




XUMHUYECKHIT COCTaB KONbMaTaHTa OIIEHMBaeTcs 1o mpobe ocaaka, OTOOPaHHOTO ¢

BOJIOTIOABEMHOTO 000pyIOBaHUs, 00CATHOW TPYOBI WM HEMOCPEIACTBEHHO C MOBEPXHOCTH (HIBTPA,
W3BIICYEHHOTO Ha JAHHOM BOjI03a00pe.

Tabauna 49
Pearenr CocraB KosibMaTanra | Y CTOHYMBOCTE (QHUIBTPa
KOMITO3HUITUS KonnerTparus, % 1 OOCBINKY K KUCJIOTaM
HCI+NasP30, (20+25)+0,1 Fe,03, Fe(OH)3, FeCOj3, |®unbTp 1 00CHIIKa
FeS CaCO;, MgCO;  |KHCIOTOYCTONUYMBBI
N2H4-2HC1+N35P30]0 (8—10)+0,1
NstO3H+Na5P3OIO (8—10)"1‘0,1
NaHS0,- (5+7)+0,1 Fe,03, Fe(OH)3, FeCOs, |To xe
H20+...+N35P3010 FeS
Na,S,04 +... + NasP;04g (6+8)+1 IIpeo6nanator Fe,O;, |PumbTp HEYCTOHYUB K
Fe(OH); KHCJIOTE
NasP;0,¢ wmu (NaPO3)s, (5-8) Fe,03, Fe(OH)3, FeCOj3, |OOcHIKa cConep KUt
CaCOs3, MgCO; H3BECTKOBUCTEIC
COCIUHCHUS
HC1 + NasP;04g (5+10)+ +(3-2,5) | Fe,03, Fe(OH)3, FeCO3, |®unbTp 1 00CHINKa
FeS CaCO;, MgCO;  |ycTOHYHBEI K
pa30aBIeHHOI KHCIIOTE

B KHCIOTHBIX pacTBOpax NPUMEHSIOT HMHTUOUTOPHI KOPPO3MM KaTadMH-A M KaranuH-b B
KoHLeHTpausax cootBercTBeHHO 0,5 u 0,05 %. Ilpu peareHTHBIX 00pabOTKax CKBaXWH ClEAyeT
YUUTHIBATH, YTO M3 BCEX PEKOMEHAYEMBIX peareHTOB Hanbosee 3(h(heKTHBHA COJISTHAsE KUCIIOTa, OJIM30K
K HEeW 10 pacTBOPAIOIIEH CHOCOOHOCTH PacTBOp AWTHOHWTA HATpPUs, AOCTUTArOmuMi okosno 90 %
pacTBopsifoliel  CrIoCOOHOCTH  COJSIHOM  KUCIOThl. COOTBETCTBEHHO pacTBOPSIONIAs CIOCOOHOCTD
pacTBOpa ruapasiHa COISTHOKUCIOTo cocTaBisteT 60 %, pacTBopa Ooucynbgara Hatpus BogHOTO - 40%,
pactBopa cynbhamMrHOBOH KHCIOTHI - 10%. [IpuMenenue gpocdaTHbIX pacTBOPOB BO3MOXKHO JIMIIG HA
CKB)KMHAX, CPOK JKCILTyaTallii KOTOPHIX He 0oJiee Tpex JieT.

19.8. IIpu otbope *xeme3zocoAepKamnX BOJA THAPOKAPOOHATHO-KAIBIIMEBOTO THIIA B IECYAHBIX
OTJIOKEHHAX M COOJIONEHWM MEXPEMOHTHOTO TepHoja TpeOyeMoe KOIMYEeCTBO pearcHTa
MPUOIIMKEHHO MOXKET OBITH OmIpenesieHo 1mo Tadi. 50.

Tabmuma 50
Huamerp dunpTpa Konuyectso, kr
JuHOM 10 M, MM O06BeM pacTBopa, 1 COJISTHOM KUCIIOTHI 25 %o- MOPOIIKOOOPA3HBIX
HOH KOHIIGHTPAINN peareHToB
168 300 -400 340-350 24-32
200-250 220-280 16-20
219 500-600 620-670 40-48
360-400 415-470 30-34
245 700 -800 790 -900 56-64
560-610 630-685 45-49
299 900-1000 1000-1100 72-80
780 - 830 880-930 62 - 66

[Mpumeuanune. Hax gepToit - A7t rpaBUHO-TIPOBOJIOYHBIX (PHITBTPOB; O] YEPTOH - JJISI CeTYATHIX U
65109HBIX QUIBTPOB.

HpI/I IIPUTOTOBJICHUHA PAaCTBOPOB M3 HOpOIlIKOO6pa3HLIX p€arcHToB B 3aJJUBOYHOM EMKOCTH
KOHIICHTpausA pacTtBopa B HE, HeoOXoauMas ISl CO3JaHMS B CI)I/IJ'IBTpe CKBO)KUHBI ONTHMAIBHOMN
KOHIICHTpAaIUH, OIIPEACIACTCA 11O (1)opMyJIe

Ce.wK = Conm (VL’MK+V4))/ Ve.w\': (226)




rae V, - 06beM BOJBI B (PUIIBTPE CKBAXKMHBL, JI; Ve - 00BEM PacTBOpaA B 3aIMBOYHON €MKOCTH, JI;
Ceoux - KOHIIGHTpAITUS peareHTa B 3aJMBOYHOW eMKOCTH, %; Copr - ONTHMalbHAas KOHIICHTPAITUSI
pearenTa, %.

[Tpu moade pacTBOpa HEMOCPEACTBEHHO B CTBOJI CKBaXKHHBI HEOOXOIUMO YUUTHIBATh BECh 00BbEM
BOJIBI, 3aKIIOYEHHBIH B HEM.

Jlist  BOCCTAHOBJICHHS — MPOU3BOMUTEIBHOCTH  CKBAXWH, KANTUPYIOIMX  TPEUIMHOBATHIC
KapOOHATHBIE MTOPOJIBI, HEOOXOIMMOE KOIMIECTBO COJITHOW KHCIIOTHI COCTABISIET 6-8 T, UYTO TO3BOJISIET
HE TOJIbKO PAaCTBOPUTH KOJIBMATHUPYIOIIME O0Opa30BaHMs, HO U CYIIECTBEHHBIM 00pa30oM YBEIHUYUTH
MIPOU3BOIUTEILHOCTh CKBAKHHBI 332 CUCT YBCIUUCHHUS IPOHUIIACMOCTH MPH3a00iHOM 30HbI. Jl00aBKa K
COJISIHOW KHCJIOTE YKCYCHOW KHCJIOTHI ¢ KOHIIeHTpanuel 1-3 % 1o3BoJsieT CHU3UTh CKOPOCTh PEaKIHU
COJISIHOM KUCIIOTBI C KapOOHATaMH, YTO YBEIHMYUBAET NaJbHOCTh €€ MPOHUKAHKS B TLIACT.

19.9. JIyis BOCCTAHOBJICHUS TIPOU3BOTUTEIHLHOCTH CKBOKHH PEarcHTHBIMA METOIaMU HEOOXOIUMO
cieyroliee 000pyIOBaHUE: TIEPESIBUKHAS EMKOCTh HITH OaJNTIOHBI B KHCJIOTOCTOWKOM HCIIOJHCHUU JIJIS
JIOCTaBKM KHCIIOTBl K CKB@KHHE, 3aJIMBOYHAS €MKOCTh JUIS MPUTOTOBIICHHS PAcTBOpa; HACOC B
KHCJIOTOCTOMKOM HCIIOJHEHHH [l 3aKauykd pacTBopa B (DUIBTD CKBaXHHBI, OrOJIOBOK JIIs
TrepMETHU3AINHU YCThsS CKBAXHHBI; MAKEP Ui repMETU3aNUU (HHIbTPA; NUIAHTH SISl TIOa4y PeareHTa u
OTBO/Ia MPOIYKTOB PEAKIINU; MAHOMETD; Spiu(THAS CHCTEMA; KOMIIPECCOP MPOU3BOUTENLHOCTHIO 3-6
M’/MHH. B OCHOBHOM Bce 00OpyZOBaHHE il OOPAGOTKM CKB@XKHH SBISETCS CTAHIAPTHBIM;
OTPEICTICHHYIO CIIEIU(UKY TPEICTABISIECT OTOJOBOK JJIsl TEPMETU3AINHU YCThsI CKBKUHBI. OCHOBHBIC
THUIIBI OTOJIOBKOB IpEZCTaBiIeHbl Ha puc. 110, a mMHeBMATHYECKUN MaKep I repMeTU3alui QUIbTpa -
Ha puc. 111. [Ins repmernsanmu (uibTpa, YCTAHOBICHHOTO BIOTad, 3(Q(QEKTUBHO NPUMEHEHHE
KOHUYECKOTO PE3MHOBOTO YIUIOTHUTEIBHOIO 3JIEMEHTa, TepMEeTH3UpYouero (GpuibTp noj aeiicTBueM
CWJIBI TSDKECTH HECYIIHX TPYO.
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Puc. 110. KoncTpyKuust 0roJioBKOB CKBa:KMHBI IIPH peareHTHOH o0padoTke GpuiabTpa u
NPUCKBAKUHHOMN 30HbI
1 - oOcanHast xonOHHA; 2 - HWKHHHA (uaHel; 3 - pe3uHOBas NPOKIaaKa; 4 - OTBEPCTHS IMOJ
CTSTHBaIONINeE OOJNTHL; 5 - BEpXHUH (paHelr; 6 - KOpITyC OroJIOBKa; 7 - MaTpyOOK JUIs 3aIUBKU pearcHTa;
8 - BeHTmim, 9 - MaHomertp; /0 - MaTpyOOK JUIS BBIITYCKa ITPOTYKTOB PEAKIIHH.
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Puc. 111. [ITneBMaTH4yecKuii makep
1 - Tpyba 1 mojgadm cxaTtoro Bo3myxa; 2 - ¢maner; 3 - onopHEIH (iaHer; 4 - YIUIOTHATEIBHBIN
9JIEMEHT; 5 - 3alIuTHAs MOKPHINIKA; 6 - obedalika; 7 - HUIIIENb; 8 - BO3AyXOmpoBox; 9 - Tpyba s
nmojaun pearenta; /(0 - pesmHoBas mpokiaaka; [/ - maitba; /2 - raiika; /3 - gacka Ui COETUHEHUS
XOMYTHOTO THIIa

B ycrnoBusix OnHM3KOro 3ajeraHusi ypoBHS IOJ3EMHBIX BOJ K BEpXHEH 4YacTu (uiIbTpa, Npu
yCTaHOBKE (UIBTPOB OOJBIIEH JUIMHBI M HETePMETHYHOCTH OKCIUTyaTallMOHHOW KOJIOHHBI TPYO
UCTIONB3YIOT CIEIHaIbHOe YCTporcTBO (puc. 112), obecreunBaroee HEMPEPHIBHOS BO3BPATHO-
MOCTYNaTeJIbHOE JBIDKCHHWE pearcHTa B 3aKOJIbMATHPOBAHHOM 30HE M MCKIIOYArONee IPOHHKAHUE
CKaTOr0 BO3[yXa B NPUPHMIBTPOBYIO 30HY. KoHHUYEckoe ceiio C IUIaBaloMM KJamaHOM 3TOTO
YCTpOWCTBA NMPEICTaBIEHO Ha puc. 113.
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Puc. 112. YeTpoiicTBO A1 HHKJIMYECKOH peareHTHOH 00padoTKu
a - TIocJIe MOHTa)XKa YCTPOMCTBA; 6 - TMPH 331aBIMBaHUU peareHTa; / - ckBaxkuHa; 2 - GuibTp; 3 -
omopa; 4 - Tpyda; 5 - MeXXTpyOHOE MPOCTPAHCTBO; 6 - makep; 7, 18, 24 - TpybomnpoBousr; 8, 16, 19, 23,
25 - Bentuiy; 9 - mydTa; 10 - nepdopupoBaHHoe oTBepcTue; /] - yrioBoi kianaH; /2 - KOHHYECKoe
cemno; 13 - mapoBoit knamaH; /4 - peareHTONpoBox; 15 - Kpwiika; /7, 21 - obpaTHble KiamaHsr; 20 -
BO3AYXOBOJ; 22 - MAHOMETP; 23 - ypOBEHb NOJ3E€MHBIX BOI; 27 - peareHT.



55

79

P
)
®)

7 S S TT

Y

%
S

3¢
Ayl
AN

S

P T FED.

\
[ .
~

v

J.fo - ’ﬁ_{f

7]
/| 820

s~ o68 r2

Puc. 113. Konnueckoe ceasio ¢ MJIaBaOIMM IIAPOBBIM KJIANAHOM M Nep(opHpPOBaAHHOIA
1eperopoaKoi

19.10. IIpu rmyOOKOM 3ajeraHWH YPOBHS MOA3EMHBIX Box (Oomee 60 M) st BOCCTAHOBJICHUS
MIPOU3BOIUTEIFHOCTH CKBAYXHH Ha BOAY MOXKET HCIOJIB30BATHCH Crocod “peareHTHON BaHHEI . [Ipm
BOCCTAHOBICHUM  IPOU3BOJUTENBHOCTH  CKBAXWH, KaNTUPYIOIIUX  I€CUaHble  OTJIOKCHUS,
peKOMeHyeMasi JUIMTEIbHOCTh “‘peareHTHON BaHHb” 10-12 u. Tlpum o00paboTke CKBaXkuH,
KanTUPYIOIMX BOJOHACHIIICHHBIE TPEIIMHOBAThIe KapOOHATHBIE IOPOABI, LeecooOpa3sHo mocie
3aKa4Ku 6-8 T KHCIOTHI B T'€pPMETH3HPOBAHHYIO CKBaXXHHY NPOJABUTH €€ B IUIacT Bomoi. O0bem
TPOJIABIIMBACMOl BOIBI COCTABIAET 3-5 M IpPH pacxoje BOJABI He MEHee Pacxoia IMOJaHHON paHee
kucnoTsl. Kucnora B repMeTH3MpOBaHHON CKBa)KWHE BBLAEPIKUBACTCS JJO OKOHUAHUS PEAKIIMU KHUCIIOTHI
C TTOPOJIaMH, YTO KOHTPOJIMPYIOT [0 OKOHYAHUIO Ta30BBIX BEIJEJICHUH N3 CKBAYKHHBI.

19.11. HawmGomnee »s¢¢exTnBHas pereHepanys I'€pMETH3WPOBAHHBIX CKBAXWH, KaNTHPYIOIINX
MecyaHble MOPOABbI, OOECIeYMBACTCs CO3JIaHWEM IIyJBCHPYIOIIEr0 BO3BPATHO-TIOCTYNATEIBHOTO
IBIDKCHUSI peareHra B TNPHQWIBTPOBOM 30HE, OCYIIECTBIIEMOrO IyTEM IIOBBIMICHUS W CHATHUS
JaBICHUS WIN IIyTeM BaKyyMHUPOBAaHUS CKBOXHHBI C MOCIEAYIOIEH €€ pa3repMeTH3aIei.
KonuuecTBo 3a1aBnBaeMoro peareHra JOJKHO OBITh TOCTATOYHBIM JUIS 3aIIOJIHEHUS TIOP TPaBHIHOM
OOCBIIIKY WJIM 3aKOJIbMAaTUPOBAaHHOM MPU(GUIBTPOBON 30HBL, MIO3TOMY BpeMs 3aJaBIUBAaHHSA M CHATHA
JABJICHUSI OMpeAeNseTcs IOJ0XKEHHEM YPOBHS JKHIKOCTH B CTBOJE CKB&XUHBI, YTO MOXKET
KOHTPOJIUPOBAThCS C IOMOLIbIO ypoBHEMepa. OpPHEHTHPOBOYHO B KaXJIOM LUKJIE MOBBIIICHHUS -
CHSTHS NaBJIEHUS NOKHO obecmeumBathes gasienue 0,15-0,2 MIla/cm® B TedeHwe 5 MUH s
rpaBUHHBIX GUILTPOB U 10 MUH a7t PUIBTPOB ceTYaTOro M OJIOYHOTO THUIIA C ITOCIEAYIOMINM COPOCOM
JIaBJICHUS B TE€YEHHE 3 W 5 MHH COOTBETCTBEHHO. [Ipu 00paboTke CKBaXWHBI C MPUMEHEHHEM
CHELUaIbHOTO ycTpoiicTBa (cM. puc. 112) BpeMsi OKOHUaHHUS 33/1aBIMBAHMS PeareHTa KOHTPOIUPYeTCs
10 MOMEHTY ITOCTAaHOBKH IIJIaBAIOIIETO IIAapOBOTO KilarnaHa HAa KOHMYECKOE CEIUIo, YTO (pUKCHUpYeTCs
CKauKOM JaBJICHWS Ha MaHOMETpe, a BpeMs cOpoca IaBICHUS W BBITYyCKa IMPOMYKTOB PEAKIHH
MPUHUMAETCs] HE MEHEe BPEMEHH 3a1aBIINBAaHMS PEarcHTa.

BpeMsi okOHYaHMS OWUKIMYECKOW peareHTHOW OOpabOTKM HpH PeXHWME 33JaBIMBAaHMS pearcHTa
CXKaThIM BO3JYXOM MOXET OIPEAENIATHCS IO CTaOWIM3aLK BPEMEHU BOCCTAHOBJIICHHS YPOBHS, WM
BPEMEHH 3a/IaBJIMBAaHUS peareHTa B CKBaXXHMHE, HIN 110 CTAaOWIN3ALIH 3JIEKTPHYECKOTO COPOTHBIICHHS
peareHra, u3MepsaeMoro B QUIbTpe CKBaXUHbBL. OOIIast MPOJOIKUTENEHOCTE 00Pa0OTKH MOXKET TaKkKe
NPUHUMATHCS He 0oJiee TPeX 4acos.

[Tocne oxoH4yaHust 00paOOTKM TPOU3BOIAT JEMOHTaX OO0OpYJOBaHMS, MOHTaX opiudra wnmm
JPYTOro BOJIONIOEMHOTO 00O0PYIOBaHUSI M MPOKAYMBAIOT CKBaXWHY. [Ipu mpokauke M3 CKBayKHHBI
YIQIAIOTCS OCTaTOYHOE KOJIMYECTBO pearcHTa M MPOJYKTHl peakiuu. Bo Becex ciydasx mpH IpoKadke



CKBa)KMH BCaChIBAIOIIAsl CHCTEMa BOJIONOIBEMHOTO 000PY/IOBaHUS JOJDKHA PACIiofiaraTbCsl B HUKHEH
yacth QuibTpa. Ilpokauka CKBaXHMHBI NpEKpallaeTcsi, KOrjaa HJIEKTPHYECKOE COMPOTHBICHHUE
OTKa4YMBAaEMOH JKHMJKOCTH CTAaHOBHUTCS PaBHBIM JIJIEKTPHUYECKOMY COINPOTHUBICHHIO YHCTOH BOJIPbI,
3a(hMKCUPOBAaHHOMY Iiepesi 00pabOTKON B CKBaXKHHE.

19.12. C wmemplo UWHTEHCHUMKAIUK OOpPaOOTKM W JOCTIKEHHUS BBICOKMX IOKa3aTelel
BOCCTAHOBJICHUSI TIPOM3BOIAUTENFHOCTH CKBAKHH IEIE€CO00pa3sHO NPHMEHITh KOMOMHHPOBAHHBIA
BHOpopeareHTHEIH MeTon, paspaboranHeii BHUUI'C u BOJAT'EO, mpu koTopoMm BO3ZeHCTBHE Ha
KOJIBMATaHT PeareHTOM COYETAeTCs C €ro THAPOIMHAMUYECKOW 00padoTKOM BHOPHUPYIOMNM padbodnm
OpraHOM, OCYIIECTBIIEMON BUOpoycTaHOBKaMH BYP, nmpuMeHseMbIMU A7 pa3TIMHUAALUN CKBaKUH
(em.  pazn. 3 Hacrosimero IlocoOusi). BuOpupoBaHMe yCKOpSET peaknuio PacTBOPEHHS
KOJIbMAaTHPYIOIIUX BEIIECTB, CIIOCOOCTBYET Pa3pyIIEHHUIO UX CTPYKTYPHBIX CBSA3EH, yIIydIIaeT yCIOBHs
MaccooOMeHa Ha KOHTAaKTe peareHT-KOJIbMAaTaHT.

BubpopearentHast 00paboTka CKBa)KMHBI BKIIIOYAET B C€0S CEPUIO MOCIIENOBATENBHBIX IIUKIIOB, B
Ka)XJIOM M3 KOTOPBIX YepenyloT BUOpUpoBaHue B TedeHue 5-10 MHH U BBIITyCK IPOJYKTOB peakiuu 3-5
muH. OOmee Bpemsi BuOpupoBanusi coctasisier 40-60 MHUH, ITOCIE YEro OCYIIECTBISIOT MPOKAYKY
CKBRXMHBI. Bpems okoH4aHust 0OpabOTKM MOXET KOHTPOJIMPOBAaThCA 10  CTAOMIM3AINA
3JIEKTPUIECKOTO COIPOTHUBIICHUS PEareHTa WM 10 JOCTIKEHHIO CTaOMIM3alii HANMEHBIINX 0 X0y
00paboTKH aMIUTUTYZ THAPOJUHAMUYECKOTO MaBJICHHS, CO3JaBAeMOTO B (HIBTPE BHOPAIIOHHBIM
pabounm opraHoM. [[nsS KOMIDIEKCHOM MEXaHHM3aIWU paboOT BUOPOpEareHTHYI0 00paboOTKy
paIMOHAIFHO OCYIIECTBIIATE C HCIIOIB30BaHUEM caMOXOAHbIX arperatoB ABO-2 u ABP-1 (cm, pa3a. 3
Hacrosero ITocoowust).

19.13. B ckBaxxuMHaX, 3HAYUTEILHOE BPEMsI HAXOAMBIINXCS B JKCIUTyaTanuH, i 3()GEeKTHBHOTO
BOCCTaHOBJICHUSI HX IPOM3BOAMUTENHLHOCTH PEKOMEHIYETCS TMPOWU3BOJIUTH  IpEIBapUTEIBHOE
pa3pylieHHe KOJIBbMaTHPYIOIINX OO0pa3oBaHUI C HCIOIb30BAHHEM HMMITYJIbCHBIX METOJOB (B3pBIB
JETOHUPYIOLIETO  IHYpa, O3JEKTPOTHApaBIMYEecKas ¥  I[HEBMOMMIYJbCHas o0paboTka) w
MTOCIIEYIOIIYI0 PEareHTHyI0 00paboTKy.

19.14. MexpeMOHTHBIH TepHo]] CKBaKMH B0J03a60pa T, B yCIOBHAX CIOKHOTO B3aUMOAEHCTBUS
CHCTEMbI CKBRXMH M MX KOJIbMATallMi ONpENesieTcsl 0 BpEMEHH cTaOMIIbHOM paboThl CKBayKHH Kak
COOpPY)KEHHS, OOECIIEUMBAIONIETO IPOU3BOMUTEIFHOCTh BOA03a00pa B IEIOM C OOecledeHneM
JIOITYCTHMOTO TIOHM)KEHHS YPOBHSL.

ITpn omeHke AEHCTBUS OJMHOYHOIN CKBaKMHBI, a TAKXKE OTJACIBHBIX CKBRXKHH B BO/03a00pe WM
JPEHAKHOM CHUCTEME COCTOSHHE CKBOKMHBI M HEOOXOIUMOCTh €€ PEreHepaluy OIpeieIIAIoTCS Ha
OCHOBE TIOCTPOCHHUS TpapuKoB 3aBUCUMOCTH & = f(f) U q = f(t), TIe &, - TIOKa3aTeNb CONMPOTHBIICHHUS,
OOYCIIOBJICHHBI  KOJbMAaTallMOHHBIMH  IIpOLECCaMH, ¢ - YICHObHBIH  JOEOMT  CKBa)KUHBL
BoccTaHoBuTENBHBIE MEpONPUATHA TNPUYPOUMBAIOTCS K Hadaly HHTCHCUBHOTO HM3MEHEHUS! 3THX
napaMeTpoB 10 3HAYEHHI MEHBIIUX, YeM 3a/IlaHHAs Y/IeNbHas IPOU3BOIUTEIBHOCTD.

[Tpu oueHKe NEHCTBHS CUCTEMBI CKBRKUH HEOOXOJMMO NPHHUMAThL BO BHUMaHHE, YTO 3a4acTyIO
OTCYTCTBYET II€PHOJl CTaOWIBHOW pAOOTBl CUCTEMBI f.,6, W MEXPEMOHTHBIN mepuon Oyner
OTIPEIETISITHCS] TEMITAMH CHIKEHHS yIeTIbHOM PON3BOIUTEIEHOCTH CHCTEMBI B 11enoM (puc. 114).

[Tpn yTouHEeHNHN Hayajla PEMOHTHOTO MEPHO/a CUCTEMBbl CKBa)KHH HEOOXOIMMO YUHMTHIBATH 00IIee
KOJIMYECTBO CKB&KMH, BpEMs, 3aTpayrBaeMoe Ha HX 0O0paboTKy, CTENEHb BOCCTAHOBIICHMS
MIPOM3BOAUTEIBHOCTH  OTHOCHTENBHO  IIEPBOHAYANBHOM. OTO  ompenensercs CIocOOHOCTHIO
KOJIbMAaTUPYIOIINX COCAWHEHUI PacTBOPATHCS B BHIOPAaHHOM pEarceHTe, THUAPOANHAMHUYCCKHMH H
TEPMHUUYECKHMU YCIOBUSIMU 00pabOTKH, 3(p()EeKTHBHOCTBIO UCIIONIL3yEMOro Criocoda u Ip.

OpUEHTUPOBOYHO MEXPEMOHTHBIH NEPUOJ MIPH SKCILTYaTaIlM BOJOHOCHBIX ECYAHBIX TOPU30HTOB
C JKEIEe30COAEPKAUIMMHU MOJ3EMHBIMH BOJAMHU T'MIPOKapOOHATHO-KAJIBIMEBOIO THUIA COCTaBHUT JUIS
UMITYJIbCHBIX METOJIOB JIO OJTHOTO T'0/1a, U PEarcHTHBIX U KOMOMHUPOBAHBBIX METOIOB JBA - YETHIPE
roja.
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Puc. 114. U3meHeHne BO BpeMeHH CyMMAPHOIi y/AeJIbHOM NPON3BOIUTEILHOCTH
CAMOM3/IHBAIOIIUXCH CKBAKMH JPEHAKHON CHCTEMBI
1 - o naHHBIM HAOJIONEHMH; 2 - MOCie peareHTHONW 00paboTKH; 3 - MPOTHO3HBIE CHIDKEHHUS; 4 -
Tpebyemasi IPOU3BOAUTENLHOCTh CUCTEMBI; 5 - TIPEENIbHBIH CPOK MEXXPEMOHTHOTO TIEPHO/Ia
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