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BBEILEHHE

«PyKOBOZCTEO TO NPOSKTHPOBAHHIO COOpYXKeHHE Ans salopa moA-
SEMHBIX BOJ» COCTABJIEHO K COOTBeTCTBYIOmMM pasmenam CHall I1-31-74
«Hopmut mpoekTupoBanss. BopocnaGxenue. HapyxHue cetH ® Coopy-
Kenusas, yneepxaenuux FocenpoeM CCCP B ampevie 1974 T. M BBeeHHHIX
B JefictBue 1 okra6pa 1974 r.

B PykoBoAaCTBe OCBEINAIOTCA OCHOBHHE IMOJIOMEHHS H  METOAH
IPOEKTHPOBAHHS HMHIKEHEDHHIX COOPYXKEHHH JJIS CHCTEM BOXOCHaGxKe-
HHA Ha Oase ®WOJ3eMHLIX BOJXHBHIX HCPOYHHKOB. [lpuHBOAATCHS He-
OGXOAHMEE JaHHble AJsf BHOGOPa H OGOCHOBAHMS Pa3/WUHBIX THNOB H
KOHCTPYKIM#t BOJA03aGODHHIX COODYXKEHHH (CKBaxKHH, KOJOIUEB, TIoO-
PH3OHTAJbHHIX M Jy4eBHIX BOAO320OPOB, KamTa)kel HMCTOYHMKOB), Me-
TOZMKA WX pacyera, ZaHHBIC IO O6GODYAOBAHHIO BOJ03a6OPOB BOAO-
NOAbEMHHKAMH, KOHTPOJLHO-H3MEPHTEJbHOH annapaTypol, Mo mpPOeKTH-
POBAHHIO HACOCHBIX CTaHUMH H BOMOBOJOB.

B PykoBoacTBe H3/MararoTcsi TaKxe OCHOBHEIE IIOJIOXKEHHS IO OleH-
Ke KauecTBa BOJZEl H COCTABJICHHIO NpPOEKTOB 30H CaHHTapHOH# OXpaHH
BOZ03260POB NOA3EMHEIX BOJ.

YcrofiunBasi pabora B0 03a60pOB NOA3EMHBIX BOZA B 3HAUHTEAbHOM
Mepe 3aBHCHT OT DeXHMa M YCIOBHH WX oKconayatamudH. Bo Muorax
OIy4asix MPOH3BOJHTENbHOCT BOJ03aGOPOB € TEUEHHEM BPEMEHH CHHXKa-
eTCsl B Pes3ysbTaTe KOJbMATAUHH BOJOIPHEMEBIX ycTpoficts (¢uabrpos)
¥ TPHJICTAOUIHX K HHM BOJOHOCHBIX MOPOX. YUHTHIBAsS 3TO OOCTOATENb-
CTBO, PyKOBOACTBO mpeAycMaTpHBaeT HeoOXOAHMOCTh pPaspaboTKH B Ka-
YeCTBE COCTABHOM yaCTH {IpOEKTa BOL03260POB mPOTpAMMEI HabMIONeHHA
31 DEeXHMOM MOA3EMHLIX BOZX H MEpHl [0 NOBBIIEHHIO IDOH3BOAMTENb-
HOCTH BOA03a6OpoB B Hpollecce KCIIyaTallHH.

PyKoBOXCTBO OTpaikaeT COBPEMeHHHIH HayYHO-TeXHHYECKHH ypPoBeHb
HCIOJI30BAHUA MOA3EMHEIX BOA JJIS Ieneil BojocHaG:xeHus. B HeM yu-
TeHbl pa3pa0OTaHABIE 3 NOCJHEXHHE TOABI METOALI OUEHKHM 3anacos IOX-
3eMHBIX BOJ H HX JA0OGHIYM M HCNOJNb30BaH ONHIT NPOGKTHPOBAHHA H
IKCIJIyaTall¥H BOX03aGOPOB NOJA3EMHHIX BOJ.

K paspaboTke u cocraBJeHHI0 Pykosoxcrsa no samanuio Toccrpos
CCCP 6piiiu mpuesnevesst BHUM BOITEO (Bepywas oprannsanus),
Corwossoaoxanaanpoext, [IHUUKC Tocenpos CCCP, Tunpoxommysso-
JokaHail MHUHHCTepCTBAa KOMMYHAJBHONO H  JKHJIMIJHOLO« XO3SHCTBA
PC®CP n BCEI'MHIEQ Munnctepcrea reosorun CCCP.

B paGoTe no OTAeNbHHIM pasjiejlaM NPHHUMAaJH y4acTHe: OT

BHHWH BOATEO — x-p Texu. H‘aya(] C. K. AGpamon] (rnaset 4 u 11),

KaHZuAaThl TexH, Hayk B. C. Axexcees (raasu 5, 12 un 16), K. C.
BoromoGos :(ra, 12), noxropa Texu. nayk ®. M. Bouepep (mviaBm 2—4,
6, 8, 10, 12, 16, 17), B. M. laspuaxo (ra. 5), KaHAUAATE TeXH. HayK
I'. M. Koumyrap (ra. 12), H. H. Jlamuun (rasu 6, 8, 10, 12), A. E.
Opanoeekasi (ra1. 15); or Colo3BojioKaHaMpoeKTa — HHxKeHeps A, H.
Apues (rsaBo 3, 4, 16), A. E. Craukesnu (raasm 14, 17); or Cmupo-
KOMMyHBOAOKaHala — wHK. B. A. Kpacyauu (ra. 13); or BCEMHI'EQ —
O-p reoi.-muuepador. wayk JI. C. f3Bua (asa 1 ® 2); or
INIHVUHC — xauzn. Texs. Hayk I. A. Pasymos (rviasu 7, 9, 10), mux,
1(3. JIE;) Cauako (ra. 4), Kang. reoj.-muuepanor. sayk O. B, Caunxo
a1, 6).

1¢ 3ak, 471 3



Penakruposarne suimosineHo ®. M. Bouesepom u A. U. Apuesnim.

Pacyern, Tabauuel, rpaHkd noiarotoBaedsl A. B. Edpemosol u
B. H. JIbBoBO#.

Pyxosoacrso paccmorpeHo Ha HTC BHHMHM BOATEO u HTC
o6bennnenns Col03BoA0KAlAIHHHRPOEKT.

PykoBopcTBo peuensdpoBand A-p TexH. Hayk B. TII. Hexmpura
(BOOATEQ), xn-p reos.-MuHepajor. Hayk B. M. Tonbatepr
(BCETUHIEOQ), Hau. n 3aM. Hau. omgeaa nog3emubix Bog I'K3 CCCP
B. ®. HeGocenko u B. @. Kapyauna, a TakXke npynma CHelHaJHCTOB
Coio3sogokanaanpoekra: A. C. HMruarosuy, A. C. Mooksutun, M. M. Ky-
uak, M. A. Jlososckuii, T. A. PoguonoBa u B. B. Tumxos.



1. OBIME BOMPOCHI HCIOJIb30BAHHS MNOA3EMHbIX BOJ
JLJIs1 BOLOCHAB)XEHHS [31, 47, 50, 59]

OOUIIUAJIBHBIE JOKYMEHTDI, PETJIAMEHTHPYIOHIVE
NCIIOJIb3OBAHHME [TOA3EMHBIX BOH B CCCP

1.1. TTogseMHBle BOAE HCIIONB3YIOTCS B HApOAHOM XO3s#CTBe AJIS
X03ACTBEHHO-TNTLEBOTO H TIPOK3BOJACTBEHHOI0 BOAOCHAGXKEHUS, OpO-
weruss U 0GBOJAHEHHS, SHEPreTHYeCKHX Uenell M Temiogpukaluud, Jjeyed-
UBIX UeJeil, B KauecTBe JeueGHBIX MHIIepadbHHIX BOX M Kak ChIpbe AJS
H3BJICUEHHs] LEHIHIX KOMIIOHEHTOB.

1.2. OCHOHOBHOE KOJHYECTBO HDECHBIX H (¢J1ab60CO/IOHOBATHIX NOA3EM-
Hex Boa B CICCP ucnodb3yercst st BOJOCHAGKeHus,

O6mee morTpebieHHe NOA3EMHEIX MpPECHBIX H CJAaBOCOJOHOBATHIX
BOJ B Hacrodulee BpeMsi cocTtaBaser 65—70 wMan. wMm3feyr  (750—
800 m3fc), B Tom umcae 28—30 MaH, M3/OyT — IS BONOCHAOMEHMS
ropogoB # pafoyux nocelxkos, 16—18 man, m3/ecyr — ans  monocHab-
JKEHHsA CeNbCKOXO3SHCTBEHHLIX O0O0BeKTOB M 19—22 maH, M3/cyT — Ha
opourenpe, ITo mMeournmest AaHHBIM, cBhimie 60% ropoJoB H TMOCENKOB,
rmaBHbiM 06pa3oM C HeOOJbILOH U CpelfHel YHCIGHHOCTBHIO HacejeHHd
{c BomonoTpebnenueM Jo 10 Teic, M3/cyT), B Hame#d cnpaHe TOJHOCTLIO
obecneynBaloTcs BOROfT M3 NOJ3EMHBIX HCTOYHMKOB.

1.3. OcHOBHEIMH OQULRANBHLIME JOKYMEHTaMH,  perlaMeHTHpYIO-
LWIAMH HCIINJAB30BAHHE H OXPaHy [0J3eMHEIX BOA B HAapOAHOM XO3AICT-
Be, sBasoTcs «OCHOBH BoAHOro saxonogartedbcrsa Corwsa CCP u co-
J03HLIX pecnyOauk», npunsarsle BepxosueiM Coserom CCCP 10 meka6-
pa 1970 r. u BBefeHnble B AmeficteHe ¢ 1 cenrsibps 1971 r.,, «Boaubie
KOJEKChl COIO3HBIX pecnyOark» u <«KiaccHOHKaLUHA IKCOAYAaTALHOHHLIX
3amacoB TNIOJA3eMHLIX BOA», paspaborahHas ['ocylapcTBeHHOH KOMHCCHeH
no 3amacaM moJesnbix Hoxonaemuix (K3 CCCP).

1.4, OcHOBLl BOZHOIC 3aKOHOZATENBCTBA  YCTAHABJAUBAIOT  OOLIUH
MOPSNOK BOAOINOJNb30BAHHSA, OXpANY BOM, HpelylipexJieHHe HX BpeJHOTo
BO3NEHCTBHS, TFOCYAAPCTBEHHBIH yYeT M IJaHMPOBAaHHE HCMONL30BAHHA
BoJ, B cootserctBud co cratbeil 21 OcHOB BOAHOIO 32KOHOZATENLCTBA,
HCHOJIb3CBAHHE MOA3EMHLIX BOJ MHTHEBOr'0 KauecTBa JJs HYXI, He
CBSI3allILIX C TIHTHEBBIM H OBLITOBBIM BOJOCHAGNKEHHEM, Kax MpaBHJIO,
He jonyckaercs. B paiioHax, rie oTCyTCTBYIOT HeoOXOAMMbIE NOBEDXHO-
CTHBIE BOJHBIE HCTOUMMKM H HMEIOTCA JAOCTATOYHbIE 3amachl MOA3eM-
HLIX BOZ IHTHCBOTO KAuecTBa, HCOOJb30BAHHE MOCASAHHX JAd ieneii,
He CBAI3AHNBIX ¢ NMHThEBHIM H OGHITGBLIM BOAOCHAOMKEHHEM, AONYCKAETCS
TOJBKO C paspeHleHHsl OPraHOB MO PETYJHPOBAHHIO HCNOJb3OBAHHA H
oXpane MOA3EMHBIX BOJ.

B cootBercTBun ¢ OcHOBaMH BOAHOIO 3aKOHOAATe/NbCTBA, TOJ3EM-
HBI€ BOALL (DpecHble, MHHEpAJbHHE, TepMaJbilble), HE OTHECeHHBle K
KAaTEropHsM THTLEBHIX H JeyeOHbIX BOJA, MOTYT ObITb B YCTAHOBJEHHOM
TOpPsi/IKe MCIO/b30BAHB JUIA TEXHHYECKOrO BOJOCHAGKEHHs, OpOLICHHS,
H3BJIEUEHUST COJAEPXKAIUUXCA B KHMX XMMHUYECKHX 3/1€MeITOB, IOJYYeHHS
TEMNOBOM 3Uepruy W APYFHX NPOU3BOACTBEHHBIX HYXKJ ¢ COOGMIOJEHHEM
tpefOBaHKi PAlHOHAJbHOIO HCMOJb30BAHHS H OXpaHBl BOJ.

1.5. IIpH NpOEKTHPOBAHMKH H COOPYJKeHHUM BOH03a0OPOB IMOA3EMHBIX
BOJ, OpPraHM3alli4-BOAONOTPECHTEIN H TNDOEKTHO-U3LICKATeJbCKHE Opra-
HH3ALHI AOJMKHBE pyKOBOACTBOBaThCA «[losokeHHeM O IOPAAKE HCMOJb-
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30BAHHA H OXpaHe mojgseMHblx BoA Ha teppuropun CGCP», yTBepi-
IeuHeiM MunucrepetBoM reosiornni CCCP u ImaBueM [ocymapeTBeHHBIM
caHnTapHuiM mucnektopoM CCCP B ampene 1960 r. i NpoeKTHHIX
opranusaunvii, xpoMe Toro, o0sizatenpueiM aBasiercs  CHull 11-31-74
«BopocnaGxenne. HapyxHble CeTH H COODYXKEHHUAY,

OBIUIME TPEBOBAHMS K [TOJ3EMHBIM BOJAM
KAK MCTOUHUKY BOAJOCHABXEHU A

1.6. Cormacio CHuIT I1-31-74, BHOGOp HCTOYHHKA XO3SHCTBEHHO-
HOUTBEBOTO BOZOCHAGIKEHHS JAOJNMKEH INPOM3BOJHTLCH B COOTBETCTBHH C
I'OCT 17.1.3.03—77. BHGop MCTOUHNKA fIPOMEIUIJIEHHOTO BOAOCHAGKEHHS,
a Taxxke OpONICHHS C/eAYeT, KaK YKasblBaJoCh, IPOBOJHTH B COOTBET-
crBud ¢ OcHoBaMH BOJHOI'O 3aKOHOJATEJbCTBA M € YYeTOM TpeGoBaHuii,
NpelbsABIACMHX TOTPeGHTENAMH K KaueCTBY BOAH H YCJAOBHSM SKCII-
JyaTalHu.

1.7. KauecTBO BOAH Ha XO2SHCTBEHHO-NHTHEBHE HYXAH ROMKHO
yrosierBopsts TpeGoBanusim ['OCT 2874—73. B cnyuae HecOOTBETCT-
BUSl KadeCTBa NOX3eMROH BOAH TpeboBanuam I'OCT 2874—73 wmoryr
6LITh PEKOMEHJOBAHH MEDOTPHSATHA IO YJYYIICHHIO ee KauecTsa CoO-
raacko CHull I1I-31-74.

1.8. Ilpu oueHke KauecTBa IOA3EMHEIX BOJ JJIst IPOH3BOJCTBEHHEIX
HYXJ CJeLyeT TaKXKe DYKOBOACTBOBATBHCS TPEGOBAHUSIMH COOTBETCTBY-
IOlMX CTaHAapToB., IIpH OTCYTCTBHM TaKHX CTaHXapTOB TpeGoBamusA K
KayeCTBY BOABI (B TOM YHC/AE A JJis OPOIISHHS) ONPENeNsIOTCH BOJNO-
NOTPeGNAIOMKMME IUIM TPOEKTHHIMH OPraHH3alMAMH B KaXKZOM KOHKpeT-
HOM CAyYae C Y4ETOM CHelMGHIECKHX OCOGEHHOCTeH  HCIOJB30BAHHA
MOJA3eMHEIX BOZ 010 3aZaHHOMY Ha3HAYEHHMIO.

1.9. TpefioBaHHA K YCIOBHSM H PEXUMY IKCIIyaTallyH NOX3EeMHAHIX
BOJ, ONPEAGAsIOTCS BOJONOTPEGASIONMMH MM IPOEKTHHIMH OpraHu3a-
IDUAMHM C Y4eTOM THIPOTEO0JIOTHUECKHX OCOOEHHOCTelf H TEXHHKO-5KOHO-
MHYECKHX YCJIOBHE SKCIMIyaTalHUM ¥ BO BCEX CJyYadX AOJMHEI YUHTH-
BaThb CYLIeCTBYIOLIME IOCTAHOBJEHHA ¥ TIONOXEHHS IO OXpaHe INOMA3EM-
HBHIX BOX W COIVIACOBEIBATBCA C OPraHaMy NO PeryJHPOBAHHIO HCHOJb-
BOBAHHA U OXPaHe BOJ B YCTAHOBJEHHOM IODSAKe.

B 2tux Tpe6oBaHHAX Ra OCHOBaHHH TEeXHHKO-9KOHOMHYECKHX pac-
9eTOB JOJUKHE OLITh YCTAHOBJIEHBI:

a) HeoGXOAUMOEe KOJUYECTBO MCA3EeMHHIX BOA;

6) MakcHMaJabHOe DacCTOsIHHE OT ywacTKa Bojo3abopa Ko NOTpe-
6uTens;

B) THN BOZ03a60pa (CKBaXKHHBI, TOPH3OHTAJbHEE, JyyeBHe H IP.);

T) MakCHMaJibHble IJyOMHH SKCINIyaTaHOHHEIX CKBaXKHH M JHHA-
MUYECKHMX YPOBHeH B HMX NPH KCIVIyaTalHH;

A) MHHEMAaJbHO RONMYCTHMHE LEOWUTH JKCMAYaTAIMOHHEIX CKBaXKHIL;

e) cnoco6 BoAooTGOpa (caMOH3NHB, HacocHas, dpiudrHasm, cudon-
Hag SKCIJyaTalus);

X) PeXUM JKCIWJIyaTaluu# BoJAc3abopa (HenpepHIBHBIH, B COOTBET-
CTBUH ¢ IpaduKOM BOAOMOTpe6GACHUS H AD.);

3) pacyeTHHIX CPOK dKCIUIyaTallHH.



2. KJIACCH®HUKAILlUM 3ANNACOB (PECYPCOB) HOA3EMHBIX
BOJ M UX KATETOPHHU [11, 17, 31, 35, 50]

KJIACCUDMKALIYIS SATTACOB IMOA3EMHHBX BOL
{10 ECTECTBEHHBIM (TEHETHMYECKHM) ITPHM3HAKAM

2.1, IIpn ouenke BO3MOXKHOCTEH HCNOJb30BANMS NOA3EMHLIX BOX
OOLIYHO BHIJENSIOT CIEAYIOIWHE TIOHATH:

1. O6®ven 2pasuTayuoHHOl 80006t 3aKAIOHEHHOL 8 nopax, Tpeuyi-
HOox y KapCTO8bLY NYCTOTax 20PHbLx nopod, Drta BeJMYHHA [IOJYYHJIA B
JIATEpAaType Ha3BaHHe eCTeCTBCHHBIE, CTAaTHYECKHE WJHU Te0JOTHYeCKHe
3anacel. B 0esHanoplbiX TOPH3OHTaX OTHENbHO BHIAENSETCA OOBEM
IpaBUTAllHOHHONH BOZB B BOJLOBMELIAIOLINX HOpOJAX B 30He KoJeGaHul
YPOBHSA, HasLIBAEMBIl Pery/MDOBOYHLIMH 3amacaMH, a B HANOPHHIX fJa-
CcTax — 06beM BOIBI, KOTODHIH MoOXeT OBITh H3BJeYeH IPH CHHIKEHHH
YPOBHA TOA3EMHBIX BOX 32 CYeT YNPYTHX CBOHCTB BOZB M TODHEIX TO-
POX, TONYUHBIUHH Ha3BaHHMe YNDYLHe 3almac.

2. Beauuuna pecypcos u nuranue 8000HOCHO20 20PU3OHTA 8 €CTeCT-
8eHHbLX Ycaosuax, npedcrasasioujue cobol pacxod nodsemusix 800 4epes
nonepeunoe ceqenue B000HOCHO020 NAQGCTA. DTa BeJUUMHA OGHIUHO HAa3H-
BaeTcsl AHHaMHYeCKHMM 3amacaMH, HAM eCTeCTBeUHLIMH pecypcaMy.

3. Ob6wsesm epasurayuonroi 6odv 8 naacre, cOpMHPOBABIMHHCA B
pe3yabTaTe OpOLICHHS, (MJABTPAUHM M3 KaHAJIOB H BOAOXPAHUJHMIN, HC-
KYCCTBEHHOrO MOMOJHEHUS IOJ3EMHBLIX BOJ, — TaK HA3BIBAaEMble MCKYCCT-
BEHHLIE 3anacH.

4. Pacxo0 eodel, nocrynaioweli 8 6000HOCHsIE NAACT NpU YCUACHUU
nurarus nodsemuolx 600, 8bi3sanilOzo dKcnayarayuel 80003a60pPHbLY
coopyxceruld (BO3HHKHOBeHHMe HJIH YyCclJelHe (QUIbTPaUHMM M3 peK, 03ep,
TepeTeKaHHe W3 CMEXHBIX BOKOHOCHBLIX TOPH30HTOB, YMEHblIEHHe HCIla-
PeHHSA IPYHTOBHIX BOJ BCJNENCTBHE YBEJHYSHHS TAYGHHH HX 3ajeraHus
OT MOBEPXHOCTH 3eMJH). DTo KOJINYeCTBO BOJALI Ha3LBAETCA NpHUBJEKae-
MBIMH, MJH JLOMOJHATEILHBIME, PECYypCaMi.

B sapucuMocTH OT xapakTepa B3aHMOCBSISH 3KCILIYaTHPYEMOTo ro-
DPM30HTA C BHEUIHHMH HCTOUHHKAMK IHTaHHS MOXHO BHIACJHTL CIENy-
Iol[He BHAH NOCTYIVIEHWS B AJIACT IIPHBJIEKAEMbIX DecypcoB:

a) paBHOMEpHO pacipefelleHHOe TNHTaHHe MO Beell IVIOManM pac-
NMPOCTPaHEHHs] TOPH30HTA, HANpPHMeD NEPeTOK BOABl H3 CMEXHBIX BOJO-
HOCHHIX INIAacTOB, pa3Jlie/IeHHBIX CJaCONPOHUNAEMBIME CJOAMH, YCHIe-
HYe MHOHABTPAUMH arMoc(epHBIX 0CalKOB;

6) coCcpeXOTOYEHHO® HOCTYNJIEEHe BOJABI B HEKOTOPHX TOUKAX HJIH
H4 OTHEJbHHX OTPAaHMYEHHBIX YyyacTKax o6jacTH ¢UAbTPauUUH, KalpH-
Mep depe3 Taxk Ha3HBaeMble <«JIKTOJNOTHYeCKHe OKHa», 00pasyiomuecs B
MeCTax BHKJIWHWBAHEA Pa3NeAMOMHMX cnaboNPOHUNAEMBIX CNOSB;

B) HmOCTymJieHHe BOABL B IutacT ueped ero «GOKOBbIE» T'DAaHUIBI —
U3 DeX, KaH4JIOB, BOJOXPaHUJHIIL,

5. Koauuecrao nodsemmusix 800, xoropoe moscer ObiTo nOAYHEHO
PAYUOHANbHOIMY 8 TeXHUKO-IKOHOMUYECKOM OTHOuleHuw 80003a60pHbL-
MU COOpYIERUAMY npu 3a0aHHOM Dexcume IKCRAYATAYUW U NPU  Kade-
cTge 800bl, yOOBACTEOPAIOWEM TPEOOBAHUAM 8 TeHeHUe BCe20 pacHeT-
HO20 CpoKa 8KchAyaTayuy. DTa BeAHMUYHHA, TNPEACTaBISIOMAs coboft
TMPOU3BOJMTC/BHOCTL  BoxO3abopa, HasbBaercsd  SKCILIYATAIOHHBIME
3amacaMu.

2.2. BonosaGopHsle COOpPYXEHMS, KaK NpPaBHIO, TOJABKO B INepBHe
nepuoAsl obecnedHBAaOTCS 3aHacaMy BOXALI, 3aKJIOUEHNLIMH Hemocpes-
CTBEHHO B IKCIVIYaTHPYEMOM IUIACTe — CTATAYECKHMH (ECTECTBEHHLIMM)
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B Ce3sHamOpHEIX RJACTAX W VIPYIHMH — B HamopHelX. B panenefimem
Bo3pacTaeT pOJb AMHAMHYECCKHX 3amacoB (pecypcoB) H IOMOJHUTENBHO
npuBJeKaeMBIX HCTOYHHKOB. [Ipn 3ToM 3HaHUMTeNbHAs YacTb AJHTENBHO
SKCIIyaTHPYeMEX Boan3aGopos GOMBILOK NPOW3BOAHTENBLHOCTH pabo-
TaeT B KOHEYHOM HTOre IIOYTH LEJIHKOM Ha NOJ3EMHBIX BOZAX, AOMOJ-
HHTRJBHO NPHBJEKAEMLIX B SKCIJIyaTHPYeMbll BOJOHOCHBIH T'OPH3OHT.
K takuM Bopo3aBopaM OTHOCATCS Npexie BCero 6eperoshie BoJo3a6o-
pHl B peudnlx AOAHHAX. B aHaJsOrMuHbBIX YC/IOBHAX HAXOINATCS BOZO3a-
OOpbl KPYIHBIX apTe3uaHcKux GacceliHOB,

2.3. [To reosyioro-rUAPOre0/IOTHUECKHM  YCJAOBHAM, ONpPeAe oMM
3aKOHOMEPHOCTH (POPMHDOBAHHSI IKCIJNYATAUHOHHBIX 3amacoB IOJA3eM-
HBIX BOJ, MOTYT OBITh BBIJCJEHBI CACAYIOIIHE OCHOBHBIE THINHI T'eOJIOTH-
YeCKHX CTYPYKTYp M 06pa3oBaHMii ¥ CBA3aHHble ¢ HAMH I[OA3EMHblE
BOZHI:

a) pevyHble IOJWHLL

6) apresumadckue Gacceliibl n1aT(GOPMEHHBIX H FEOCHMHKJIHHAJBHBIX
oBaacreit;

B) KOHYCBHI BHIHOCA MNPEATOPHBIX LIeH(GOB M MeXKTOpPHBIX BNAXHH;

T) OrpauHyeHyble MO IJIOWaiy CTPYKTYPH H MAacCHBBEL TPEUIHHOBA-
THIX H TPeHIHHHO-KapCTOBLIX NOPOA Y 30HBI TCKTOHHYECKHX Hapyintennufi;

A1) TecyaHbie MACCHBHl MYCThillb H IOJYNYCThLIHD;

€) HaAMODEHHHIC M MEXMOpPEHHble BOJHO-JCIHHKOBLIE OTJIOXKEHHSI.

HauGonbiee KoaddecTBO pasBefaHHBIX H 3KCIIYaTHPYEMEBIX -NOJA-
3eMHBIX BOJX OTHOCHTCSI K TEpBBIM YETHLIPEM THNAM, NPHUEM Ha KOJI0
PEeYHEIX JOJIMH M apTe3HaHCKHX OacceiiHOB TJjaaTdOpM mpuxoautca Gosee
60% Bcex pasBelaHHBIX YYaCTKOB.

2.4. 3amachl MOJA3EMHLIX BOJ B OTJIOMXEHMAX PEYHBIX NOJHH ITHPOKO
pacnpocTpaHeHsl mpaxtnuecku no Bceit TepputopHn CCCP. Iloasemubie
BOJABl B DEUHEIX AOJHHAX MOTYT OblTb Kak B aJVIIOBHAJBILIX OTJOMXE-
HHAX (OOBIYHO 5TO MNEPBLIA OT NOBEPXHOCTH BOJOHOCHBIH TODH3OHT),
TaK H B KCPEHHBLIX OTJNOXEHMsIX, HellOCPeACTBeHHO BCKPLIBAeMHIX pYyC-
JIOM pPEKM HJIHd OTHENEeHHBIX OT Hee APYTHM BOAOHOCHLIM TOPH3OHTOM
HaH cnaGonpoHHNaeMbIMU OTIOXeHUSAMH. OCHOBHBIM HCTOUHHKOM ¢op-
MHDOBaHHS JKCINYyaTalHOHHLIX PECYPCOB B PEUHBIX HOJMHAX SABJSETCS
NIOBEPXHOCTHBIN PeyHOli CTOK.

B03MOXHOCTH NpHBJACUEHHs] PeYHOTO CTOKa ONpeAeNsoOTCsl THAPO-
reoJIOTHYECKUMU M THAPOJIOTHUECKMMH (axkTopamM, a Takxke TeXHHue-
CKHMY YCAOBHSMHE 3Kcmsyarauus. JIpw 3TOM OCHOBHYIO pOJIb HIDPAIOT
BEJIMUKNHA A PEXKHM [OBEPXHOCTHCTO CTOKA, YCJOBHS B3aHMOCBA3H IMOA-
3eMHBIX H TOBEPXHOCTHBIX BOJ, (PUAbTPAIMOHHBIE CBOMCTBA M MOIMHOCTD
SKCIVIYATHPYEMOTO BOLOHOCHOTO TODH3OHTA, MAONYCTHMble IOHHMKEHHS
YPOBHS, DPAacCTOfHHSA OT Bojo3alopa IO DeKH.

B mosnuBax KpymHEIX peK ¢ NOCTOSHIILIMH BOJOTOKaMH, DacXoX Ko-
TOPBIX 3aBEOMO NpCBEILAET BO3MOJKHME OTGOp BOABI BOA03a0CpPHL-
MH COOPYIKEHHSIMH, ¥ TpH AKTHBHOM B3aHMOCBSISH TO/A3EMHLIX UM PEUHBIX
BOJ 3KCIayaTallHOHHBbIE 3anachl MOASEMHBIX BOA BeCh INEpPHOJ 9SKCNJIAY-
aTalud (OPMHPYIOTCSL 34 CYET IIPUBJAEYEHHMs] IOBEPXHOCTHOTO CTOKa.
B sTux yca0BUAX AebuThl BOLO3a00POB MOTYT GLITh BechbMa 3HAUMTE/b-
HEIMH {IpPMTOK € | KM JAJHHBL pekM K BOX03a00paM, pacfo/OMEHHLIM
napajasienbHo peke, pocruraer 0,3—0,4 m3/c, a2 B OTAGNBLHBIX cay4asix
1—2 wm3fe).

B noaMHaX nepecLIXAlOMHX ¥ IEPEMEP3aIOIHX DeK, BOJAOTOKOB C
HeGOJIbUINMHE DACXOJaMH, a TAKXKe B CAyuasax 3aTPYAHEHHOH CBA3H MOJI-
3¢MHBEIX H TOBCPXHOCTHBIX BOJ TNpIBJIEUCHHE DRUHOTO CTOKa MPOHCXOMHT
rJIaBHRIM 06pa3soM B MHOrOBOAHble TNepHOAbl (HanOoJlee HHTEHCHBHO,
HanpuMmep, B NMaBOJAKH, NPH NoAbeMe YPOBHEeH BOJBl B PeKax M 3aTomJe-
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HUH TIOUMCHHLIX TEpPPUTOpPHi). B 5THX YCHOBHSIX B MeXKEHHBIH HepHOX
IIPOHCXOJHUT CpaloTKa eCTeCTBEHHBbIX 3aHacoB JSKCIIYaTHPYEMOTO HJH
BHIILIEJIEXKAIEro BOAOHOCHOTO TODHM3OHTA, KOTOpas  CONPOBOXKAAETCA
TOCTOSHHBIM CHHXKEHHEeM YpOBHeH BOJRL.

Bo BpeMs maBOAKOB OCYUIECTBJSAETCS MOJIOe HJAH YaCTHYHOE BOC-
CTaHOBJIEHHE 3aMacCOB H COOTBETCTBYIOIIMH MOLBEM YDOBHERL.

2.5, Jusa apresuanckux GaccefiHOB MJaT™pOPMEHHOFO THMIA XapaK-
TEPHO pa3BHTHE pPAJa 3TaXKHO DACHOJOXKEHHBIX BOJOHOCHHIX TOPH3OH-
TOB, pPasfelieKHBX CJAaGONPOHHLACMLIMH OTJOXKEHHSIMH H  HMEIOLIHX
3HauYUTeNblIble MJIOLIAKH PACTPOCTPAHEHHS — [0 ACCATKOB H COTEH THICAY
KBaPaTHLIX KHJIOMETPOB,

ITo ocoGennoctsiM GopMHPORaNus SKCIIyaTAlHOHHBIX 3aNacOB MOM-
3eMHBIX BOJ, 3J€eCb CJeAYyeT Pa3lensith YYaCTKH, PACNOJIOKEHHbE B UEHT-
pPaJIbHEIX M KpaeBhIX yacrsiXx Oacceitma. Ilpu pa3MellenHH Bozm03260pOB
B LeHTpaNibHBIX YacTAX OaccefiHa Ha 3HauyuTeJbHOM pPACCTOSIHHU OT €ro
TPaHUL, BODPOIIKA JENPECCHH, KAK INPaBHJO, He AOCTHIaeT TpaHMLl TOpH-
30HTOB B OG/NACTH MX BLIXOja Ha TOBEDXHOCTb. B 3THX cJyyasix OCHOB-
HBIMH HCTOYHHKZMH (OPMHPOBAHUSI SKCI/NYaTAlMOHHBLIX 3amacoB SBJS-
joTcs 6o ynpyrue 3amachl (UTO XapaKTepHO IMaBHEIM oOpasoM s
riyGoKO 3aNMeraiolHX TOPH30HTOB), JMOO TPHBJAEKaeMble pecypcbl, ¢op-
MHUPYIOIINECS B pe3y/abTaTe NepeTeKalinsl BOALL H3 CMEXXHBIX BOJOHOC-
HBIX TOPH3OHTOB (KaK NpaBmJ/IO, DPH SKCIIyaTallid HerayGoKo 3aJjera-
IOLIMX TOPH3OHTOB, XOPOUIO CBSI3aHKBIX € BHIUIENEKALUIHMH TODH30HTA-
MH H at™Mocdepoit). Bo3MOXKHOCTE ¥ HHTEHCHBHOCTb HPOLECCOB HepeTe-
KaHHA ONPEeAeJSIOTCA B OCHOBHOM [EO0JIOTO-THIPOTe0NOrHYeCKHMH (haKkTo-
pamH, 0o6YCJOBJHBAIOUIMMY CTeNeHb B3aMMOCBA3H MeXAY SKCIJIyaTHpPY-
e€MbIMH M CMEXHLIMH BOXOHOCHBIMH FODH3OHTAMH (COCTaB M MOIIHOCTb
PA3feNSIoUX OTA0XKEHHI, HaJHYHe <«THZPOI'COJNOTHYECKHX OKOH», Hapy-
IIEHHA CAJOIHOCTH DAa3fefsONX TMOPOJ, BbI3BAHHBIX TEKTOHHYECKHMH
fpoleccaMu, 4 T. I.).

B xpaeBuX yacTsX apre3HaHCKHX OaccefiHOB, rje, Kak INpPaBHJIO,
OTCYTCTBYIOT BBIAepIKaHHble cJ1a0OIpOHHIaeMble CJIOH H BOJOHOCHBIE
TODH3OHTBI COJepKaT Ge3HanopHsic BOALI, OCHOBHHIMH  HCTOYHHKAMH
GHOpMUPOBAHUS IKCTIJAYAaTAlHOHHBIX 3aMacoB MOJA3eMHBIX BOJ fABJsETCH,
KpOMe eCTeCTBEHHLIX 3allacCB 3KCTJAYyaTHPYEMOTO H CMEXHEIX BOJMOHOC-
HbIX TOPH3OHTOB, NPHBJEYEHHE NMOBEPXHOCTHOIO CTOKA, a TaKXKe NepexBar
€CTeCTBEHHOH pasrpy3kum B 30HE Da3BHTHS JENPECCHOHHOR BOPOHKH
(«unBepCHs> DPOAHHKOROIO CTOKA, yCHJIeHHe HHGUIBTPAUMOHHOTO IHTA-
HHA M T. 1.).

B o6memM aHAaNOTHUHBIMK YCJICBHAMH (DOPMHDOBAHHS SKCIAyaTalH-
OHHBIX 3aflacOB XapaKTepH3YIOTCs apTe3HaHCKHe 6aCCedHbl CKJaXuaTbiX
obsacreit, B KOTOPLIX B CBfI3M C HX HeOOJIBIINMHM pasMepaMH Jempec-
CHOHNAS BOPOHKA, KaK MPaBHU0, JOCTHraeT IPAHULL II14acTa.

TMop3eMuble BOAB apTe3NaHCKHX GacceHHOB LIHPOKO HCHOJAB3YIOTCH
Iaa BoAocHabOeHus. Jle6HTHl TPYNIOBBIX BOJ03a00poB 3Zech OOGBIYHO
COCTABJIAIOT HECKOJABKO coTell Jfc, aocturasg 1—2 Mm3/c B KpaeBEIX ua-
cTsix OGaccefinoB muaTdhopM H GaccefiHaX CKJIaJuaThix obmaacTefi.

2.6. BecbMa Kpynuble 3amachl MOJ3eMHHIX BOJ (GOPMHPYIOTCS B
APOMIOBHANEHO-aNJIOBHAJBHBIX OT/OXKEHHSX KOHYCOB BBbIHOCA NpeArop-
HBHIX 0G/acTefi 4 B MEXTOPHHIX BNAAHHAX.

Hass KOHYCOB BBIHOCA XAPaKTepHBI CJACAYIOLIe OCOGEHHOCTH TeoJIo-
I'HYECKOTO CTPOEHHA W THAPOr€CJOTHYECKHX YCJIOBHHA, OIpeAensiomue
3aKOHOMEpHOCTH (OPMHPOBAHHS] SKCIIYaTAUHOHHBIX 3allacoB HOX3eM-
HEIX BOA. B TOJOBHOH uACTH KOHYCa BHIHOCA IIPOJIOBHAJbHEE OTJIO-
JKEHHS TIPEACTaB/IEHLl MOIUHBIMH (0 HECKONBKHX COTEH MeTpOB) rpa-
BUHHO-Ta/IeYHHKOBBIMH CT/IOKEHHAMH, DTO OCHOBHAA 06JACTh NHTAHHSA
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NOA3EMHBIX BOJ 3a cuer WHOMJIBTpauun ammocdepHLIX OCaAKOB, NOIVIO-
LEHHS DPEYHOro CTOKa M NPHTOKA M3 KopeHHHIX mopod. [lo mepe mpo-
IBHKEHHS OT IOpP UPOHCXOUHT 3aMellelie I'paBHilllo-TaJeYHHKOBHIX OF-
JIOJKGHHI NMeCKaMH, CY[JiHHKAMH # TJMHAMH H pacwienenHe eJIHHOTO
BOKOHOCHOTQ TOPH30HTAa HA HECKOJBKO 3TAXKHO PACHOJOXKEHHHX ropH-
30HTOB.

IIpu LpOABHIKEHUM OTICD K PaBHHHE MeHsiercsl m rayOHHa 3aJjera-
HUA TOJA3EMHBIX BOJ— OT Tiy6uH 50-—-100 M u Gosee B rosioBHOH Ha-
CTH JO BBIXOJa HA NOBEPXHOCTb B 30HE 3aMEIeHHs TaJeyHHKOB MeHee
BOJAONPOHUIIAEMbIMY OTHOXKEHUAMH. B 9TOfi 30He NMPOHCXOAHT pa3rpysKa
fIOZ3eMHHIX BOJ MHOTOUMC/IEHHEIMH DOAHMKAMH, CYyMMapHBIH HeGHT Ko-
Topux pocruraer 10—15 M3/c, a rTakKe HUCMApeHHEM Ha MJIOWAAAX He-
rayGOKOTO 3ajleraHHs YPOBHS.

Ormeyennsie oco6eHHOCTH (pasBHTHE MOINHLIX TOJI I'PaBHAHO-Ta-
JICUHHKOBHIX OTJOXEHHA H HaJHuyne KDYMHLIX €CTeCTBEHHHIX pecypcoB)
OPeAONpeleNsioT BO3MOXKHOCTb CO3JaHMA GOJBIIHX KOHIEHTPHPOBAHHEIX
BOA03a00poB, NPOM3BOAMTENBHOCTE KOTOPHIX MOXET JAOCTHraTh He-
cronpkux M3/c. B opomaeMplx palioHax B (pOpPMHpPOBaHHM 3KCIVIyaTa-
IMOHHBEIX 3alacoB KOHYCOB BHIHCCZ 3HAYHTEJbHYIO DOJb HIPAlOT MppH-
TauyoNNbIe BOJBL.

2.7. IlogseMHEle BONBI B OrpPaHHYEHHEIX 10 INIOmAAH CTPYKTYpax
¥ MacCHBAX TPEUIMHHBIX M TPEHIHHHO-KAPCTOBHIX NOpPOJ, H 30HAX TEKTO-
HAYECKHX HapYWEeHHH XapaKkTepH3YIOTca OOJBLIHM pa3sHooGpasueM, 4TO
CBA3aHO CO SHAUMTENBHOR CJIOKNOCTBIO  Ie0JIOr0-PHAPOTEO0JIOTHIECKHX
yeaoBuit., OHH HaXOJATCA B OrPaHMYEHHHIX IO IJIOIIAJH MaccHsax 3a-
KapCTOBAHHKIX M TPEHMIMHOBATHX HNOPOX; B 3aMKHYTHIX, IOJY3aMKHYTHIX
H TOJOCO0OpasHBIX TEKTOHHYECKHX CTPYKTYpax (HAJOMKEHHble MYJbIH,
6paxu-aHTHKAMHANHN, TOPCT-aHTHKIHHANM H rpabeHCHHKIAHHAAH), B Tpe-
HIMHAX ¥ TPeIhHHO-K2PCTOBHIX 30HaX; B 30HaX TEKTOHHYECKMX Hapy-
IeHHA MUIOLIAHOTO MJIA JHHEHHOTO XapakTepa, PasBHTHX Ha (one cia-
GOTPelIHHOBATEIX TOPOA (TPEIHhHO-XKMJIbHEE BOABL B NpefieNax CKIaA-
yaThiX obnacTell ¥ APEBHHMX HIHTOB).

Jas paccMaTpHBaeMoro THOA XapakTepHa peskas HEeOJHOPOAHOCTh
GOUIbTPAlHOHHLIX M EMKOCTHBIX CBOHCTB BOZOBMEILAIOWINX OTJOMXEHHH
KaK [o MJIOMIAZH, TAK M B BEPTHKAJLHOM paspese.

OCHOBHBIMH HCTOYHHKAMH (GOpMHDOBaHUS SKCIIyaTANHOHHBIX 3ana-
COB SIBJAIOTCS €CTECTBEHHEIE 3alach H Pecypchl BOAOCBMEINAIOIHX IO-
poX, B psAde C/y4acB CYNIECTBEHHYIO DPOJIb HrpaeT fpHBJCYEHHe TpPaH-
SHTHOTO TIOBEPXHOCTHOI'O CTOKA.

2.8. Tlpecnele nozxsemubie BOAB B MIECYaHHX MACCHBaX NYCTHHB M
HONYIYCTHIHE 006pasyloT OCHYHO JHH3BI HJHM 30HH CDeld COJOHOBATHX
HAY COJIEHBIX IOJ3EMHHIX BOJl, B CBS3H C UYeM OHH XapaKTepHaylTcs
CIOXKHEIME THIDOXUMHYECKHMH ycloBuaM#, DopMHpOBaHHEe IKCIIya-
TallHOHHBIX 3aIACOB WPOKCXOAMT B OCHOBHOM 3a CYeT €CTECTBEHHHIX
3amacoB (OCyUIeHHst NOPOJ) M HaCTHYHO 32 CYeT HH(UIBTPALMH aTMOC-
(epHBIX OCafKOB W GUABTPAUHH K3 MOBEDXHOCTHHIX BOJOTOKOB M BOJO-
€MOB (OpOCHTENIPHEIX KaHaJO0B, NPYAOB H T. A.).

2.9, Tlopsemuble BOXE B HAAMODEHHBIX H MEXMOPEHHEIX BOJHO-JIEN-
HUKOBBIX OT/IOXKEHHAX XapaKTEePU3YIOTCS HergyOoKMM 3ajerandem, He-
BEIAEPKAHHOH MOIHOCTBIO, HEOZHODOAHBIMM (UILTPALMOHHEIMY CBOM-
CTBAMH M 3TaKHBIM CTDOEHHEM BOJOBMemaOmux NopoA. OCHOBHBIMM
HCTOYHMKAMH (OPMHPOBAHHS  IKCINIYaTallHOHHBIX 3aNacoB 3JecCh fAB-
JAAIOTCA €CTeCTBEeHHHE pecypch, obpasyiowmeca mpr HEGRIAbBTpALUH
aTMOCHEPHHIX OCAaJAKOB, IEPeTeKaHHE BOJABl M3 CMEXHEIX TIOPH3OHTOB,
TNpHBJCUEHHE [IOBCPXHOCTHOTO CTOKA H B MeHblIell cremesd cpafoTka
€CTECTBCHHEIX 3al1aCOB NIOJ3EMHHLIX BOJL.
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2.10. B 3aBHCHMOCTH OT THIPOTEOJIOTMYECKHX YCJOBHE B (opMmu-
POBaHUH BSKCIIYATAUMOHHHIX 3alacoB NOA3EMHBIX BOX GYAyT NpeBaJH-
pOBaTh pa3jnuHble BMAW pecypcoB. Tak, npu paGore MHGUILTPAUNUOH-
HBIX BOZO03360pOB, PACNOJNOMEHHBIX BHOJAb PEK CO 3HAUATE/NLHBIM Me-
JEHHEIM pPacXOI0M, OCHOBHEIM HCTOYHHMKOM (OPMHDOBAHHA SKCILIya-
TaNUOHHLIX 3a1aCOB OOBLIUHO ABJSIGTCS NPHBJCKaeMbie pecypchl ((HAbT-
DalMs M3 [EKH), a DOAb €CTECTBEHHBHIX 3aNAaCOB OTHOCHTENbHO HEBeU-
Ka. JaA ray6oKo 3aneraioliyx apTe3HaHCKHX BOJOHOCHHIX T'ODH3OHTOB
B Gaccefinax miaaTdoOpMeHHOI0O THNA OCHOBHYIO DOJb OYHYT HrpaTh Yil-
pyrde samackl, B TO BpeMs Kak NS MeHee IMyOOKHX TOPH3OHTOB, XO-
polllc CBA3AHHHIX C BHUNEJeKAIMMH, HaHOONbUlee 3HAYeHHe mMpHOGpe-
TAIOT NpHBJAEKAEMble pecypcH (HepeTekaHHe M3 BHIIeNeXallHX TOpH-
30HTOB). B pafioHax MHTEHCMBHOTO OpOLUEHHS SHAYHTENBHYIO DOJb MO-
TYT HrpaTh HCKYCCTBEHHBIC 3aMachl.

Kax cnegyer u3 BHILIEH3JCIKEHHOr0, JSKOINyaTaUHOHHBEIS 3aNACH
NOJ3EMHEIX BOX MOryT GHITh o6echedueHbl HCTOYHHKaMH (OPMHPOBaHHA
MM HAa OMNpejeNeHHbIH MepPHOX SKCIIyaTaldd, MAM HA HeorpaHHYEeHHOe
BpeMs. B nocnepnem cnydae uCTOYHMKaMH GOpMHDOBaHHsA IKCIIyaTa-
LMOHHLIX 3a1acoB HBAAIOTCS €CTECTBEHHHIE H HCKYCCTBEHHBIE PeCypCHI,
a TaKxe INpHBJeKaeMbie pecypcH (ecnH OHH, B CBOIO QYepefb, TAKKE
ofeciieueHs Ha HEOTpaHHUYCHHBIH CPOK IKCIUIYATallHH).

KJ/IACCUOPUKAIMS SKCITJIYATALIMOHHLBIX SAITACOB
TTOA3EMHBIX BO/I IIO CTEIIEHU USYYEHHOCTU
W TTPUHLIATIEI UX KATETOPU3AIINH

2.11. HOeficrBylomasi B Hactosumee speMs 8 CCCP «Knaccuduxanus
SKCINTYaTallHOHHEIX 3aNlacoB NOA3EMHHIX BOL» NpPefycMaTPHBAaeT HX
NOIpa3fielieHHe B 3aBHCHMOCTH OT CTeNeHHM Da3BeJaHHOCTH M H3YYeHHO-
CTH TOM3EMHHX BOJ (B OTHOLIGHWW KOJMYECTBA M KAYeCTBA) M YCHAOBHMH:
SKCJIyaTauud Ha ueThipe Kateropuu: A, B, Cy u Ca.

2.12. Kareropns A — 3anachl, pa3BeflaHHble H HU3YYEHHHE C JeTallb-
HOCTBIO, ofecneunBalollell MOJHOE BLIACHEHHEe YCJOBHi 3ajelaRHs, CTpO-
€HHSl M BCJMYHHH HANIOPa BOJOHOCHEIX TOPH30OHTOB, 4 Takxke (HILTpa-
UMOHHHX CBOHCTB BOJOBMEUIZIOIMHX IOPOJ; BHISICHEHHEe YCJNOBHA NHTAa-
HHSl BOAOHOCHHIX TOPH30OHTOB H BO3MOJKHOCTH BOCIOJHEHHS 3KCIIyaTa-
IHOHHHIX 3aNacoB, YCTAHOBJICHHS CBSI3H QUEHUBaeMBHIX NMOA3EMHHX BOJ €
BOAAMHM JAPYruX BOJOHOCHEIX TODH3OHTOB H INIOBEDXHOCTHHIMH BOAAMH.
KavecTBO nomseMHBIX BOJ H3YYeHO C JHETAJbHOCTHIO, ofecneyMBaroulel
BO3MOKHOCTL HX HCNONb3OBAHHS IO 3aJ@HHOMY Ha3HaYeHHIO Ha pac-
9eTHBIA CPOK BOAONOTpebJeHHS.

2.13. Kareropus B —3amach, pasBelanHble H H3yyeHHble C Je-
TaNLHOCTBIO, OfecneunBalomell BEHISICHEHHe OCHOBHBIX OcoGeHHOCTel yc-
JIOBA# 3ajieraHuss, CTPOGHHH M INHTAHHSA BOJOHOCHBIX TODU3OHTOB, @
TAKXe YCTAHOBJEHUS CBSASH NOJA3EMHHIX BOJ, 3allackl KOTOPHIX Ompefne-
JAI0TCA, ¢ BOXAMH JADYTMX TODH30OHTOB H NOBEDXHOCTHLIMH BOJXAMH,
npubvKenHoe OMpejeJcHHe eCTeCTBEHHBIX BOJHEIX pecypcoB KaK HC-
TOYHHKOB BOCTHOJMEHHS 3KCIJIYyaTalMOHHLIX 8amacoB NOA3EMHBIX BOX.

KauecTBO NOA3EMHHX BOJ H3YYCHO B Taxoit Mepe, KoTopas mos-
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BOJISET YCTAHOBHTH BO3MOXKHOCTh HX HCIOJb30BAaHHS LIS 3aAaHIOro
HAa3Ha4YCHWA.

2.14, Kateropua C, — 3amachl, pasBefaHHbIE H H3YYCHHLIE C JeTalb-
HOCTbBIO, 06eclieUHBalOliel BHISICHEHAEe B OOLIMX YepTax CTPOEHMS, ycCJo-
BHil 3asieraHMs M pacnpocTPaHeHHsI BOAOHOCHEIX TopH30HTOB. KauectBO
MON3eMHBIX BOJ H3Y4YeHO B TaKoil Mepe, KoTopas obecneydBaeT IpeaBa-
PuUTeJIbHOE pelicHue Bonpoca O BO3MOXKHOCTH HX HCHOJB30BaHUA II0
33JaUHOMY Ha3HaueHHuIo,

2.15. Kareropuss C, — 3amachi, YCTaHOBJIGHHBIE Ha OCHOBAHHH 06-
WIHMX TeOJIOTO-THIPOTE0JIOTHYECKUX AAHHBIX, HOATBEPXKAEGHHEIX 0Npo6o-
BaHHEM BOJOHOCHOrO TOPH30OHTA B OTJAEABHHIX TOuKax, JuG0 1O aHaJo-
THH C pa3Bel@aHHLIMH yyacTkaMH. KauecTBO NOA3EMHBLIX BOJ OMNpeAEJe-
HO mo npcbaM, B3ATHIM B OTAENBHBIX TOYKAaX BOAOHOCHOI'O TODH30HTA,
AHGO IO aHAJOTHM ¢ H3YYEHHLIMH y4acTKaMH TOTO e TOPH3OHTA.

2.16. [To cBoemy HapOAHOXO3SHCTBEHHOMY 3HAYEHHIO IKCIIyaTalM-
OHHDLI€ 3allaCcbl NOUA3EeMHBIX BOJI no,u.pas,uenmo'rcsl Ha IBe I‘pyl'll'lbll

1. BanaHcoBble  3anacel, HCNOJB30BAaHHE  KOTOPHIX B  Ha-
CTOSIILCC BPOMST KOUOMHMECKH LEnecooGpa3Hn ¥ KOTODHE  HOAKHH
YIOBJETBOPATh KOHAMIMAM, T. €. TpeDOBAaHHSM K KaueCTBY BOIALI AJif
JAHHOT'O HAa3HauyelHss M 3aJaiHLIM YCJAOBMSAM peXHMa SKCIIYaTalHu.

2. 3abaJiancoBble 3amachl, HONO0JIL30BalHe KOTOPBIX B
HaCTOsIIEe BpeMsi SKOHOMHUYECKH HelleJecooOpasHO BCJeACTBHE MaJoro
KOJIHUECTBA, HECOOTBETCTBHS KaueCTsa 3aZaHHOMY HasHayeHHI0, 0co00
CIOMHBIX YCJIOBUI 3KCNIyaTallHH, HO KOTODHlE MOTYT pacCMaTpHBAThCSH
KaK OOBLEKT HCIOJb30BIHHA B GyAyLIEM.

2.17. B cooTBeTCTBUH C AaHHOH KjaaccHpHKanueil cocTaBleHue npo-
€KTOB M BBHIZEJNEHHE KalUTANbHBIX BJAOXKEHHH H4a CTPOMTEJBCTBO HOBBIX
¥ DEKOHCTPYKILHIO CYLIECTBYIOIMX BOL03a0OPHBX COOPY2KEHHi, a TakKxe
ApPEeNNpPUATHE, HCIOMABb3YIOUIHX NOA3EMHble BOJALI, NPOH3BOASTCA TIPH Ha-
JMYHH Ha YyyacTKe HaMeuaeMorc Rojo3abGopa yrBepxpmeHHelx I'K3
CCCP (u1d TeppUTOPHAJNBHBIMH KOMHCCHAMH IO 3anacaM  IIOJE3HBIX
nckomaemelx Munucrepersa reosiorrn CCCP — TK3) akcnayaTauuoOHHEIX
3alacoB MOA3eMHBEIX BOL KaTeropui# A ¥ B B KoJnuecTBe, 00ecreunBalo-
IeM NPOSKTHYIO IIPOH3BOAMTENBHOCTh BOA03a00pa B TedyeHHe pacyeT-
HOTO (CpOKA IBOZLOMOTPeGASHHS, TIPH 3TOM 3amNachl KaTelOpHH A NOJAKHEL
cocTaB/iATh He Menee 50Y%.

Ha ywactkax ¢ BechMa CJOMHBIMH THADOTCOJOTHUECKHMH YCJIOBHSA-
MH, TJe BBISIBJIEHHE 3aflacoB MOJ3EMHBIX BOJX MO kaTeropuu A B mpo-
lecce pa3sBeIKH HellenecooGpasHo, KONMYyCKaeTcsi NPOSKTHPOBaHHE ¥ BHI-
JleJIeHHe KanHTaJbHEIX BJIOXKEHHE Ha CTPOMTEJbCTBO BOJA03a0OpHHIX CO-
opyxeHH#i Ha 6a3e 3anacoB Kareropu¥ B, WTO yCTaHABJAHBAaeTCA B
KkaxaoM xoukperHoM cayyee K3 CCCP npu yTBepxKjeHHu 3aracos,
OPH HAJIHYMH COOTBETCTBYIOIIMX 000CHOBanHi (cM. 1. 2.22).

Tlpu onpejeneHHY BO3MOXHLIX MEPCHEKTHB PACLIHDEHHS BOJXO3a-
GOPHBIX COOPYXKEHMi1 NPH INPOEGKTHPOBAHHM MOJIKHBEL YUMTHIBATLCA 3aMma-
col KaTeropuu C,*.

* Tlpu cocraBnennn T2O, cxem BoJocHaGKeHHS ¥ NOPH  APYrHX
NPEANPOEKTHEIX pPa3paboTkax IKCMAyaTalHOHHblE 3amachl IMOA3EMHbLIX
BOJ OUCHHBAIOTCA N0 HMEIGIHMCST T'HAPOTEONOTHUCCKHM MaTepHaJaM H
npu HeoOXOAMMOCTH MO MaTepHanaM ONElUHAJLHLIX H3BICKAHHIl, BbUION-
BAeMbIX s 3THX uesieli. YTBepkzenue 3amacos B K3 CCCP u TK3
B 3THX CAVYaAX He sBASETCH 0053aTE/bHLIM,
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2.18. TIpoeKTHPOBAHUC W CTPOUTENBCTBO HOBHIX H PaCLIMpeHHe Jeii-
CTBYIOIUX NPEMIPASLTHI, CBA3aHHBIX C HOMO/Ib30BaHHEM HOA3EMHEIX BOJ,
B TeX CayYasX, Korga oGreM IpeeKTHPYEMbIX KamHTaJIbHBIX BJOXKEHMH
Ha ycTpoficTBO BOX03aGopos mnpesbiunaer 500 TeiC. py6., a Aas 0Gbek-
TOB JKeJIe3HOJOPOXKHOr0 TpaHcnopra — 1 MJH. pyO6., TpeGyer yTBepi-
neunst 3anacoB B ['K3 CCCP wmm TK3.

B of6beM KamUTaJNOBJOMKEHHMA Ha YCTPOIiCTBO BOA03aGOPOB BXOAAT
CTOHMOCTb CTPOHMTE/]BCTBA IKCIAYATALMOHHBIX CKBAaXKHH, BOAOCGOPHBIX
rajepeli, IMaXTHLIX KOJOAUEB H APYTHX cOGCTBEHHO KAalTAXHBEIX COOPY-
Keuufl, 2’ TaKKe CTOMMOCTb HACOCHEIX CTaHLHl, BOXOBOAOB lla TEppH-
TOPHH pa3MellleHHsl MOTpeOHTeNeH, pe3epBYyapoB M COODYXKeHHH Ho 06-
paGoTKe BOABI M JADPYFHX COODYEHMH H KOMMYHHKAallMH, CBA3aHHLIX C
BOJ03260pOM (3a HCKJIIOUCHHeM pasBOAsUIEH ceTH).

2.19. IlpuMeHerne KJacCHOFKALUMA SKCNJIYaTAUMOHHBIX 3anacoB K
NOA3eMHBIM BOZaM, HCIONbB3YeMBIM JUIS  XO3fNCTBEHHO-NHTHEBOTO M
NPOU3BOJICTBEHHOTO BOHOCHAGXMEHHS, OPOLICHUS 3eMeNbHBIX MAacCHBOB
M OGBONHEHHS CeJbCKOXO3SHCTBEHHHX Yrofui, ompegensierca <«Hucr-
DYKIHeH J10 TPHMEHeHHIO KJacCHOUKAIUM 3KCIIYaTAUMOHMHBIX 3amacos
NO43eMHbIX BOJA K MECTOPOXKACHHAM MpPECHLIX BOA»¥, YTBepXAEHHON
FK3 CCCP 3 cenrabps 1976 r.

2.20. Muctpykunelt I'K3 CCCP npenycmaTtpuBaercs molpasgelie-
HHe BCeX MeCTODOXKJAeHHH NOA3eMHHIX BOJ, N0 CTENEeHH CJOXHOCTH THA-
pOreOJIOTHUECKUX YCIOBHA HA TPH IPYNNbl H YCTAHOBJIEHHE AJsi KaXAOM
rpyansl guddepeHuupoBaHAbX TpeboBaHUH MIA OBGOCHOBAHHS 3alacoB
PasJIHYHbIX KaTeropui:

'pymna I — npocTele ruaporeojoruueckie ycjosusi. Ilonsemuble Bo-
Ibl MPHYPOUEHHl K CIIOKOIIHO 3aJIerajOliuM KOJJIEKTOPaM BBIAEPIKaHHOI
MOUIHOCTH, NPeJCTaBJeHHHIM ONHOPOIHHIMH (NOPUCTHIMH 'H [PaBHOMEpPHO-
TpemHHOBATEIMY) nopeaaMu. OCHOBHBIE HCTOYHHKH (OPMHPOBAHHS 3KC-
IVIyaTaUHOHHBEIX 3alacoB MOLYT ObITh HafeXHO H3y4YeHbl B Ipolecce
pasBelOuUHbIX paboT, a TaxkKe JaH OGOCHOBAHHHIH NPOTHO3 H3MEHEHHS
KayecTBa BOALL B MPOLECCE SKCIIyaTaLWH.

I'pymita 11 — cnoxkHble THApOTeoJoruueckHe ycaosus. Ilomsemusble
BOJLL NPHYPOUEHHI K OTHOCHTENBHO CIOKOMHO 3aJeraloluM KOJIEKTO-
paM HeBBIJEpPKAHHOH MOMIHOCTH HJM HEOXHOPOJAHBIM O (HIbTPaiHOH-
HBIM (CBOMCTBAM  (HepaBHOMGDHO-TPEIHHOBATHIM H 3aKapCTOBAHHEIM).
YacTh WCTOUHHKOB (OPMHDOBAHHS SKCIJAYaTalHOHHBIX 3allacOB MOKET
OLITh H3yyeHa B Ipollecce DasBelOYHBIX paboT HaleXHO, a YacTb —
npuO/unKeHHo. Bo3MoxcHbIe M3MeHEHHsl KayeCcTBa BOALL B INPOIECCE 3KC-
IUTyaTaudd MOTYT GBITh YCTaHOBJIEHbI NMPHOJHM(EHHO pacyeTHbIM ITyTeM.

I'pynna IIl — ouenp cjoxkEBE  FHAPOTeONOrHYeCKMe  YC/IOBHS.
[MoaseMHuBie BOALI MPHYPOUEHH K BeCbMa HEOJAHOPOJHBIM N0 (HJILTPAHU-
OHHBIM CBOHCTBaM (Hepa2BEOMEpHO-TPELIMHOBATHIM HJIM 33KaPCTOBAHHLIM)
KOJIJIEKTOpAM, MMEIONIUM JIOKasbHOE paclpocTpaHeHHe, HJIH MJacTaM,

* B MHCTPYKUMH TOJ MECTOPOXKIEHHEM INOApasyMeBaeTcs TaKas
YyacTh IVIOWIAAH pacCnpcCcTpaHeHAa BOAOHOCHBLIX T'OPH3OHTOB HJAH KOMII-
JIEKCOB, B npelenax KOTOpOﬁ NOA BJHAHHEM eCTEeCTBEHHBIX HJNI HCKYC-
CTBEHHBIX (DaKTOPOB CO34AI0TCSH OJArONpHATHLIE YCJHOBHS IO CPaBHEHHIO
C OKpyXaloUWMMH IJIoutaasiMH AJIs1 0T60pa NMOA3€EMHBIX BOJ B KOJHYE-
CTBe, AOCTAaTOYHOM A4 L[GJlG_COOﬁpaEZHOFQ WX HMCIOJb3OBAaHHA B Hapon-
HOM X03sficTBe. ‘

13



fe BHAEPKAHHEIM MO MOUYHOCTH M OCJHOMHEHHBLIM TEKTOHHIECKMMH HA-
pywenuamyu. Hcrounuxy ¢GopMHPOB2HHA SKCILIYATAIMOHHEIX 3alacoB B
npoliecce pa3BeJOYHEHIX DPAGOT MOTYT GHITb HSYUEHH NPHOMMKEHHO, a
BO3MOXHEIE H3MEHeHMS KayecTBa BOAHW YCTAHOBJNEHH ODHEHTHPOBOYHO.

2.21. KpoMe ykasaHHOTO pasfeseHHS MeCTOPOXKIEHHI NON3eMHBIX
BOX NO CJAOXKHOCTH THADOTEONOIHUECKHX YCIOBMA TIpeXycMaTpHBaeTcH,
KaK ¥ JJI9 NMOBEPXHOCTHHIX BOAHHIX HCTOYHHKOB, IpHMEHEHHe KJjaccudu-
KaHuAa BOX03aGOpPOB NMON3EMHHIX BOX IO HajeXHOCTH IOXAYH BOJHL
TIo stomy npusHaxy, B cootsercrBun ¢ CHall 11-31-74, cucremn BOZO-
cHaGXKeHHA NOADPA3XENAIOTCA Ha TPH KATEropHu:

T xaTteropusi — AnsA HaceNeHHHX IYHKTOB C YHCJIOM XXHTenel Gouee
50 000 wenoBex, HOMYCKAIOWINX CHHXKEHWE MOJaud BOAH He Gosaee 30%
PaCuUeTHHX DACXOIOB ha CPOK N0 3 CyT;

Il xaTteropms — M HACENEHHHIX NYHKTOB € UHCJAOM SKUTesel
0T 500 o 50 000 wesyr ¥ DPYIMOBHIX CENbCKOXO3SHCTBEHHEIX BOROMPO-
BOXOB, NOMYCKAIOMHUX CHHXeHHe nojaun BOAH He Gonee 309 B Teue-
Hie no 1 Mmecsima HAM NepepHB NMOXAUYM BOXHW Ha BpeMs xo 5 u;

III xareropms — A4 HACENEHHHX NYHKTOB € YHCAOM XXHUTened IO
500 wenoBexk, MOMyCKalOMUX CHHXKEHME PacUeTHHIX pacxogos Ao 30%
B TeueHHe IO 1 Mecsna WM mepepHB B mojxaue BoAH mo 1 cyT.

2.22, BrigeNeHne PA3NHUHBIX KATEDOPUH IKOMIYATAUHOHHEIX 3ama-
COB TOJ3eMHBIX BOJ HRDOBOAHTCA NO pE3yJAbTaTaM CMELHANLHEIX THA-
POTEOJIONHYECKHX [TOHCKOBO-PA3BEJIOYHHIX PaloT, MPH 3TOM KaXKAas Ka-
TETOPHS UMEET CBOE NPaKTHYECKOe Ha3HAaUeHHE:

xareropuss C, ycTaHaBAMBaeTCA TJIaBHHIM 0GpasoM B jpe3yJnTaTe
PeTHOHAJIBHEIX THJPOTEONOTHIECKHX O6OOINeHHA H IOHCKOBHIX paboT,
YUHTHIBAETCA IIPH IEPCHEKTHBHOM NJIAHHDOBAHMY Dpa3MeIleHHs HPOM3-
BOINHMTENRHEIX CHJ H COCT2BJIEHHH INIaHOB Pa3BeJOUHHIX paboT Ha MOX-
3eMHBle BOJHI;

Kateropus C; ompefensieTci B OCHOBHOM [IO De3yybTaTaM IIpel-
BapUTENBHON Da3BefIKH, SBJseTCS OGOCHOBAHMEM NPHHIHNHAJNBLHOH BO3-
MOXKHOCTH IOJIJUEHHSA 3aJlaHHOTO KOJAWYECTBA BOXHI, LejecooGpasHOCTH
NpOBeeHNUsT JETaNbHEIX pPasBeNOUHHIX PaboT M TPENBAapHTENHHOTO BHI-
Gopa nanGosee pauHoHa/NBHON cXeMBl BOX03260pa;

Kareropud B H A yCTaHAaBJIMBAOTCH B Iponecce JeTalbHOR M
SKCMAyaTalltOHHON pasBeAKH NOJ3eMHEIX BOJ, CJNYXAaT OGOCHOBaHHEM
BO3MOXHOCTH BLIJEJNICHAS aCCHTHOBAHMH Ha CTPOUTENBCTBO M TPOEKTH-
poBaHHe BONO03a60pa, OKOHYATEJBHOrO BeIGOpa HaubGoJiee palHOHANBHON
B TEXHHKO-5KOHOMHYECKOM OTHOUISHHH CXeMbl BOJAO3aGopa M cocTaBjie-
HUS ero fpoeKTa.

2.23, Uncrpykuneit 'K3 CCCP yCTaHaBAMBAWTCS YCJIOBHS, B KOTO-
PHIX BOSMOXKHO BHIAEJIEGHHE B OTIEJbHHIX CHYYasdx KaTUTANbHHX BJONKE-
EHfl Ha Gase IKCIIYAaTAlHOHHEIX 3alacos KaTeroprd B (May npw HanHIuH
sanacoB Kateropuu A Memsue 50Y oyMMH 3anacos kKareropuit A--B).

BTA oTCTYN/IeHUs BO3MOXHB B CAEAYIOMHAX CAyYasx:

a) mpy¥ pasBeike MECTODOKMAEHHH C BECbMa CJOKHEIMH THADOTeOJIO-
THUECKMMH YCJAOBHAME (TJiaBHEIM o6pasoMm Mecropoxpenuit I1I rpymner);

6) ecyM BHISBJCHHBIE 3amach kaTeropui B ©a OHeHMBaeMOM Yua-
CTKe 3HAWMTeNBHO (B 2—3 pasa) INpPeBLIUAIOT HEPBOOYEPERHYIO MO-
TpeOHOCTh B BOXE;

B) NpH HANMYMH NOJOXUTENBHOTO ONLITA SKCIIyaTallHH OHEHHBA-
€MOT0 BOJOHOCHOTO TOPHSOHTA B TIpefieNax IaHHOTO MECTOPOIKAeHAd
HIM Ha CMEXKHHIX YYacTKaX, aHAJOTHUYHEX IO THAPOTEOJNOTHYECKHM Y-
JIOBHSM,
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3. COOPY)KEHMS 1J11 3ABOPA MOA3EMHBIX BOJ.
CTAINN MPOEKTUPOBAHHUA.
TPEBOBAHHS K MATEPUAJIAM HU3bICKAHHH [50, 59, 60]

COCTAB BOJO3ABOPHBIX COOPY)XEHMH
" UX OBIIAS KOMITOHOBKA

3.1. BuenolagoUuHble  CHCTEMH BOJOCHAGXKEHHS W3 NMOJ3EMHEIX
HCTOUHHKOB COCTOST H3 CJAEXYIOLIUX COODYXKEHHI:

a) BORONMpHEMHHle (KanTaXXBble) COOPYXKEHHS — NS TpHeMa BOJAH
H3 NCTOUHHKa (BOXOHOCHOTO IJIacTa);

6) HacocHble CTAHIHMH NEPBOTO NOZBEMa BOJAB H3 KamlTaXXHHX YCT-
poiicTs;

B) c6opHble BOXOBOABI — M1 c60Opa BOAB M3 KalTaXHHX  YCT-
poHCTB M moJauu ee Ha COOPYXEHHS IO NOATOTOBKE H YAYUIIEHHIO Ka-
gecTBa BOAB! (NpH HeOOXOOMMOCTH) HJIH B pe3epsyaphl AJad MajdbHeR-
1Iero TPaHCTIOPTHPOBAHHA K MOTpebuTeNsAM;

T) COOPYIKEHHS 10 WOATOTOBKEe H YJIYUHUICHHIO KaueCTBa BOJXH;

Jl) HaCOCHHEe CTaHUHM H MarucTpajbHHE BONOBOJH AJA TPaHCHOP-
THPOBAHHS BOJH K TOTPeGHTEAIO;

€) COOpYKEHMs, PeryJupylollHe HAMOp M PAcXof BOAH IEpeR Io-
JayeH ee BO BHYTPHIVIOIIAJACUHYIO CETh,

3.2. Ofmas cxema COOpPYxKeHHH BHeIVION[AZOUHOTO BOJOCHAGKeHUSA
U3 MOA3EMHEIX HMCTOUYHHKOB NpHBEAEHA Ha DHC. 1.

DTa cxXeMa OTHOCHTCA K Haubosee dvacro BCTpey2IomeMycs B8
NpaKkTHKe BOL032GOPOB TOL3GMHBIX BOJ COCTaBY COOPYXKEHHMH, KoTXa B
KayccTBe BOJNOTMPHEMHHIX (KanTaxKHbIX) YCTPOHCTB TNPHMEHSIOTCA CKBa-
HHUHLL HJIM IUaxXTHbie KOJOALULI H KOrZa H3BJcKaeMasa H3 BOIXOHOCHOTO

/f 2/34
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Puc. 1, CxeMa PacHOJIOKEHHSI COOPYXKeHHA BHemIoWAZouHOX cHcTeMb BOXOCHaG-
HKEHHE U3 MOA3EMHBIX BOJ

1 — BoponpueMHNEe (KanTaxKHble) COOPYXeHHs; 2 -~ HACOCHEe cTaHnmmm [ moabema;

3 = TpyGonpoBoAH OT HaCOCHMX craunud I mnoabeMa kK cGopHOMY BOKOBOAY?

4 — cOOpPHHI BOAOROX; J§ -~ COOPYIKEHHSI OUHCTKH M IOATOTOBKH BOAH; 6 -— pesep-

Byaphl Aad OYHUIeHROR M MOAT'OTOBJNEHHON BoAbl; 7 — HacocHas crannua II mommbe-

Ma; 8 — MarucTpPanbHBIll BOJOBOA; 9 — COOPYIKEHHR, perynmupywinHe Hamop H

pacxox BOAH, NOKABAEMONl B BOAOMDOBOAHYIO CeTh MOTpPebHTeNss; 10 — moTpebu-
Te/b BOJBL

15



maacTa BOZA HYACAAeTCss A0 MOAAuH ee MOTPEOHTENI0 B YJIYYLIEHUH
KauecTBa.

B asroM cnyvae Poja H3 BOJONPHEMHBLIX COODYXKEHHH € IOMOLIBIO
apTe3ualicKiX HacocOB NocTynaeT (OT KaXKJAOro KanTaXHOro Coopyxe-
HHS) N0 TPYOONpPBOAaM B COOpPHBLIA BOAOBOL.

Hacoc B BOZOmpueMHOM coopy:keHHM M HeGosbiuoe (OGHIYHO pas-
mepoM 3)X3X3 M) 31aHve (MaBHABOH) HaJ HHM C YCTPOHCTBAMH JJIsA
HOAKJIOUEHHA HAcO0Ca K HCTOYHHKY SHEPLHH H YCTaHOBKOH KOHTDOJIbHO-
H3MEPHUTENBHOA AMIADATYPHl ABJAIOTCA ODH 3TOM HAacOCHOH CTaHUMed
NepBOro NoAbeMa.

W3 cGopHOro BOAOBOAA BOAA IOCTYNAET HA COODPYIKEHUS AJId OUHM-
CTKH M NMOATOTOBKH BOABI. 3TH CCOPYXKEHHS B 3aBUCUMOCTH OT HAJMUMS
HAH HeAOCTaTKa B BOAE TOTO HJM KHHOTO KOMIOHEHTa, NOAJexaliero
YCTPaHEHHIO HJH BBOAY, MOTYT CBITb NpPENCTaBJEHB YCTaHOBKaMH 10
o6e33apakMBaHHIO BOALI, CTaOuAu3auHH, TOPHPOBaHHIO, 06ecdTOPHPO-
RAHHIO, 00e33KeJIG3UBAHUIO, YMSITUCHHIO, ONPECHEHHIO H 00eCCOJHBAaHHIO
HT A

V3 coopyrkennii mo MOJArOTOBKEe BOAA MOJLAETCA B Pe3epByaphl WHCTOH
BOJALI, U3 KOTODLIX olla 3a0HpaeTcs 1acociofi cTaHiueldl BTOPOro moxbe-
Ma H N0 MarucTpajibHbLIM BOJOBOJAM NOJAETCS Ha COODYXKEHHs, pery-
JHPYIOLIHE HaNOp H pacxod BOJLI, NOCTYMAaloOmcH B BOAONPOBORNYIO
ceTb rnotpeSuTens.

[lokasaHnmas Ha pHC. | cXeMa BOJONPOBOJHLIX COOPYXKEHHIH W B3a-
UMIOe pachojoXeHHe OTAENbHBHIX ee 3JeMEHTOB MOTYT CYUIECTBEHHO
MEHSTbCA B 3aBHCHMOCTH OT MECTHLIX MPHUDOIHBIX YCIOBHE (monsem-
HbIX BOJI, KayecTBa BOXBI, MOUIHOCTH BOA03a00pa, YAaJEHHOCTH HCTOY-
HHKAa BOJANCHaGXKEHHS OT MOTPeOMTeNs, KOJIMYeCTBa BoJOMOTpebHTeseH
H ap.).

Tax, npu cidoHHOM cnocole orGopa BOAL HACOCHBIE CTAHIHH Tep-
BOI'O M BTOPOTO MoAbeMa OOBIUHO COBMEIIAIOTCS B OLHOM 3JAHMH; HPH
OTCYTCTBHH HEOOGXOAMMOCTH B YJAYULIEHHM KauecTBa BOALL M ee IOAro-
TOBKM OTHafaeT HaJOGHOCTL B COOTBETCTBYIOIIHX COODYXKEHHSAX, a HpH
HeoSxonuMocTH Gosee ray6okoii 06paloTKM BOJH, HalpHMep obesxkerne-
3UBAHUS B (TOPHPOBAHHA, KOMIIEKC 3ITHX COODPYXKEHHH paclIupsieTest.
Ilpy 3HayMTEeJNPHOM YJaJeHHH BOLONOTPeOHTeNIeH OT HCTOYHHKA BOJO-
CHa0XeHHsA H OTHOCHTENbHO GOJbLIOM flepenaie BLICOT B pesbede pasfe-
JISIIOWEH MX MeCTHOCTH Ha JIMHHH IMarucTPasbHbIX BOJZOBOZOB MoOC/ae Ha-
COCHOH CTAaHIMH BTOPOTO NOLBEMA COOPYIKAKTCA HACOCHBE CTAHUHH
TPeTbEro, 4eTBEPTOro MOAbEMA H T. .

3.3. B Bojgo3afopax moA3eMHBIX BOJX NPUMEHAIOTCA CJELYIOUHE TH-
IBl BOJOTIPUEMHBIX (KaNTaXHBEIX) COOPY:KeHHiH: 1) OypoBble CKBaKHHHI;
2) mwaxTtHbele KOJOALLI; 3) TOPH3OHTAJbHBIE BOA03a00pH; 4) KOMOHHM-
pOBaHHBIe BOJAO03a00phi; D) JyueBble BoA03alopbl; 6) KanTaxu HCTOY-
HUKOB (POAHHKOR).

3.4. BriGop TOrO HJIM HHOTO THII2 H CXeMB BOZO3afopa omipezesi-
I0TCS THADPOTEOJONHYECKUMHA YCAOBHAMY, ‘HaMeuaeMoH TPOU3BONHTENbHO-
CTBIO BOJ03260pa H TeXHHKO-IKOHOMHYECKHMH COOGPaKEHHSIMA.

Byposote cxsascunbt SBASAIOTCS HamboJiee PACIPOCTPAHEHHBLIMH TH-
LaMHi BoL03a6OpOB ¥ NPHUMEHSIOTCA [ A00bBYM IOASCMHBIX BOJ B
caMblx PasHOOOpPa3HbIX THAPOTreOJOTHUECKHX yCaoBHAX. [aybuna cksa-
XKHH ONpeAenseTcs TAyOHHOHN 3a/eraHus ¥ MOIMIHOCTHIO 3IKCIJIYaTalHOH-
HOro BOJOHOCHOT'O IOPH30HTA H MOXET H3MEHATHCS B LIMPOKOM JHara3o-
He — o1 5—10 1o 1000 M u Goaee.

HlaxTneie  k0#00ybl TPHMEHSIOTCS, KaK NPaBHIO, B HMEPBBIX
OT MNOBEPXHOCTH Ge3HANOPHLIX BOJLOHOCHBLIX TOPH30HTAX, CJOMKEHHBIX
DLIXJLIMA T0poJaMy (MeCKaMH, I'aJiedHHKaMM) CPABHUTEBHO  OrpaHH-
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ueHHOM MOUHOCTH — He Gonee 10 M. B oTfenbHblx ¢aydasix UIAXTHBIE
KOJIOJQUBl MOYT COOPYKAThCS H B HAMOPHBIX BOLOHOCHBIX IJIACTaX MPH
rayGuHe 3aneranna ux 10 30—40 M oT moBepxHocTH. OHako ycrpoicTBo
IIaXTHHIX [KOJOALEB TaKOM IVIYGHHEI MpeACTaBJISAeTCH LenecoobpasHLIM
JHIb mpy ‘cnabofl BOLOOOHILHOCTH IIacTa H HEBO3MOXHOCTH {10 TeM
HJAN HHBIM JIDHYHHaM CO3aHHUs Bo,uosaﬁoupa M3 CKBacKHH.

TopusonTassuble 80003060psl — JNpeHbl, rajiepeu, IUITOJIBHH — YCT-
pauBAIOTCSt TaKXe B Oe3NANMOPHBIX NNACTax NPH MOHIHOCTH HX JO 8 M,
NpedMyLIeCTBEHHO BONM3H NMOBEPXHOCTHBIX BOJOTOKOB H BOJOEMOB,

Konbunuposannvie 80003aD0pbl COCTOAT H3 TOPUSOHTAJBHBIX JPEH
(ranepeft, mrtomeH) ¢ CHCTeMoll COEAMHEHHBIX € HHMH BEDTHKAJbHBIX
ckBaxkuH, CoopymKeHHe TaKOTO THEA BOJ03a060POB Le/ecoo6pa3sHO IpH
HaJnuuy, HapsAy C OCHOBHBIM KanTHpyeMbIM O6e3llanopHbIM BOJAOHOCHHIM
TOPU30HTOM, OoJsiee IViyOOKHX HANOPHBIX BOX.

Jyuesvie 60003000pol NpeAcTaBASIOT COOOH HempolHIaemMble INAXT-
Hble KOJIOAUB ¢ DAacXOAAWKMHCH M3 HHX COPH3OHTAJbHEIMHA JIydaMH-
cKBaxHHaMH (npeHaMrn). llaxTHble KOJOAUEI CAYXKAT B 3TOM CJiyyae
COODYKEHUSIMH AJs c60pa BOAbI M3 TOPH3OHTAJBHBIX CKBaXKHH.

JlyueBble BONO3a0OpH  yCTpawsaioTcs mPH rayOuHe 3anmeranud
KPOBJHM BOJOHOCHBIX IAacTOB A0 15—20 M H MOUIHOCTH HX He GoJee
20 m.

B rajeuHHKOBHIX BOJOHOCHBIX Topojaax npu Dee==70 MM* u npu
HAJHYHA B HHUX BKAOYeHHIT BaaydHoB Gosee 10%, a takke B WIHCTHIX
MEJIKO3ePHUCTBIX, TOPOAAX U IPH BO3MOXKHON HHTEHCHBHOI KOJbMATalHH
NPHGHIBTPOBLIX 30H TFOPH3OHTAJBHBIX CKBAXKHH-JYYe#l COODYXKeHHE Jy-
YeBHIX BOLO3a0OPOR He PEKOMEHAYeTcHl.

Kanrascu ucrounuxos (pommvKos) ycTpamBaloTcs B8 BHIE BOLOCOOP-
HBIX KaMep WJH HerJyGOKHX ONMYCKHbIX KOJIOAUEB H NPUMEHSIOTCS MJst
KanTaxa [OA3eMHbBIX BOJ NpPH HaJHYHH KORLEHTPHPOBAHHBIX HMX BBIXO-
JOB HA NOBEPXHOCTE.

Hapsaay ¢ soibopom THna BoL03ab0opa BaXKHHIM GUIBMEHTOM INpOeK-
THPOBaHHS SIBJISIETCA OIPeZe/]eHHe ero CXeMbl pacloJIOXKeHHA Ha Me-
CTHOCTH.

B ponsHax peK ¢ TOCTOSHHLIM IIOBEPXHOCTHEIM CTOKOM H WDH
BOSMOXKHNCTH (DHABTPALMH peuHblXx BOL B BOJLOHOCHBIA IJacT BOJO3a-
6OpHBIE COODPYXKEHHS JI060ro THma (CKBAXKHHBI, AXTHbIE KOJOALDI,
rOPH3OHTa/LHEIE, JyYeBHle) CJeAyeT pacmoaraTh BROJAb Oepera pekd.

Paccrosnaue oT Bojosalopa A0 ypesa BOAB B peKe 3aBHCHT OT
THAPOTEOJIOTHUECKHX NapaMeTpoB BoAoHocHoro maacra. Cuexyer yuu-
THBATh TaKiKe KaueCTBO DPEuHOA BOABI, pasMEIBAeMOCTe Geperos, uaMe-
HEHHSl YPOBHsI BOABI B DeKe, NpoMep3aHHe AOHHBIX H OeperoBbIx. yya-
CTKOB pycCJfa, CTeleHb HX 3aKOJbMATHPOBAHHOCTH H BO3MOXKHOCTH YCH-
JIgHUS KOJIBMAaTauni mpy SKCIAyaTannuH,

I'opu3oHTanbHLIE CKBAX(HHBI JIYYeBEHIX BOZ03a00POB Pa3MeIlaioT Kak
Ha Gepery pekH, Tax M IOJ ee PYCJoM,

3.5. Ha yyacTke WCKYCCTBEHHOrO WONOJHEHHMS 3amacoB NOA3eMHBIX
BOJ COCTAB COODYKEHHH onpelensercs YCHOBHAMH 3abopa BOABl M3
MCTOUHHKOB IIOTMOJIHEHVS, KAuecTBOM BOAL B HHX, THMNOM HHOHIBLTpA-
HHOHHBIX H KanTakKHBIX ycrpoiicTB. OGBIYHO B YCTAHOBKH C HCKYCCTBEH-
HbIM BOCITOJIHEIIHEM 34NacoB BXOISAT: B0OJ03a00OD H3 OTKPBEITOO HCTOY-

*O/Db-o—uname'rp 4acTHL, MeHbllie KOTOPLHIX B IOpPOJE COJEpIKHT-
ca 60%.
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HHKA, COODYXKEHHSA NpeABapHTENBHON TMOArOTOBKH BOAHI (ocBoGOXKAeHHe
OT B3BEIIEHHHIX BCLleCTB), HHQUIBTPALHOHILIE COOPYXEHHMA MHJf Iepe-
BOJAa MOBeDXHOCTHHIX BOJA B NOA3EMHLIE, COODYXEHHA Mg 3abopa
MOA3EMHBIX BOJ, COOPYXKEHHsl moChexyoiei o6paboTkH BOABI, HACOCHHIE
CTaHUMH, MOABOJSALINE © OTBOAsINHE TPYOONPOBOAM, ICOERHHAIOUIHE
MexJy CcOGOR mepesdCHEHHble COOPYXKEHHS B €QHHYIO CHCTEMY,

CTAIVHY NMPOEKTHPOBAHH I, COCTAB
W COTJIACOBAHUE ITPOEKTA

3.6. CoramacHo «VIECTpyKUMH HO lgaspatﬁome MpPOEKTOB M cMeT AJs
npoMpienHore crpoutenscrsay (CH 202-76), mpoextHpoBanue mpej-
NPUSTHHA, 3LAHHA H COOPYXKERHMA MOMKeT OCYIISCTBJAATHCS B JABe CTa-
JHH — TEXHHYECKHA MPOEKT M pabouue YEPTEXH, WIH B OXHY CTALHIO —
TexHo-paGounii NPoOEnT (TeXHHYECKHH IIPOEKT, COBMEMIEHHBHIA ¢ palo-
YHMH YepTexamH).

Tlpw npuWHATHH TOTO MJIM HHOTO DElIeHHS 0 CTaAMHHOCTH NpPOEKTH-
pPOBaHHS ZAHHOTO 0ObeKTa CleAyeT UCXOAUTbh M3 nojoxkenus CH 202-76
¢ TOM, 4TO NPOEKTHPOBAHHE B OXHY CTaAui0 (TeXHO-paGouYMil NpoexT)
Belercs A OGBeKTOB, CTPOMTEJLCTBO KOTOPHIX HaMeyaeTcs OCYILecTB-
NATH MO THOOBHM M INOBTOPHO NPHMEHSEMEIM 3KOHOMHUHBIM HHIMBHAY-
aNbHBIM NIPOEKTAM, & TaKkKe NJs TEXHUUECKH HECJOXKHBIX OOBEKTOB.

Tlo Beem ZpyruM, He OTBEYAlOUIHM 3THM YCJIOBHAM 06BEKTAM HpO-
eKTHpPOBaHue BeleTCi B JBe CTalM¥ (TeXHHUECKMfi TMPOeKT u paboune
yeprexky). CucreMbl cOOpyxxCHHH BoJOCHAOXKeHHs BooOlLie, B TOM uH-
CJe M COODYIKEHHS mO 3a60py HCA3eMHBIX BOM, OTHOCSTCSI K TEXHHUe-
CKH ICTOXKHHIM 00BeKTaM, I TOToMY pa3pafoTka NpOSKTa WC MMM Be-
Jercs, Kak TpaBuiIo, B IBe CTaLHH.

3.7. CocraBneHye TNDOEKTOB COOPYXKEHHH CHCTEM BOJOCHAGXKeHus
B JBe HJIH B OAHY CTajHI0 NO/KHO OCYILECTBJSTHCS Ha OCHOBE Ipef-
NPOEKTHBIX DabOT: TEXHHKO-9KOHOMWuecKoro obocHoBanusi (TDO), cxe-
MBl WJIR €IHHOTO TeHepaJbHOI'O IVIaHa NPOMY3Ja IO KOMILIEKCHOMY
HCTONb30BAHHIO BOJHEIX DECypcoB B JaHHOM pafioHe M HX OXpaHE OT
3arpssHEHUS XKHAKHMH N TBEPABIMH OTXOJAaMH IPOH3BOACTBA M Hace-
JIEHHBIX MECT,

B T30, cxeMax, reHepalbHBIX TJIaHaX BOLOCHAGMKEHHS HOJMMKHBL
6LITh OCBRLIEHH! CJIEAYIOLIHE OCHOBHBIE BONPOCH: BOAHLIE PecypCcH pafi-
OHa; CYINECTBYIOUlee HCNONb30BAHHE BOJHEIX DPECYPCOB;  HEpCHEKTHBH
pasBHTHA BoXoNOTpeGaecHus; oOWHA Oananc BOAONOTPEOJCHHS H BOXO-
OPBEAEHHA IO paloHy (NpOMY3JNy); BHIOOD HCTOYHHMKa BOJOCHAGKEHHS,
3allHTa BOAHBIX DECypcoB OT 3arpA3HEHHS.

OcoGenHocToi0 NpeinpoekTHO# cragmu  npoextHpoBamus  (TDO,
CXeMhl), B OTJHMUHE OT paHee CYILIECTBOBABUIEr0 mMOpP.iAxKa (Lo BBOJAA
8 gefictsue CH 202-76), siBasieTca TO, 4TO ompefesieHHbIe HAa 3TOH CTa-
JHH M YTBepXKJeHHHE TeXHHKO-S5KOHOMHUECKHE IIOKa3aTesIH COOpyXKe-
Hufi BOAO3abopa B JajbHeHleM IpH pa3spaboTKe TEXHHYEOKOro (TeXHO-
paGouero) mpoekTa He JOMKHBL OBbITh YXYMILUIEHH, a CMETHas CTOHMOCTb
CTPOUTENILCTBA He MOJUKHA NpPeBHIIATh CTOHMOCTb, OTNPEAENEHHYIO B
T30, cxeme.

U3 aroro caefyer, UTC CTelleHb NOCTOBEPHOCTH YKAa3aHHHIX BbIlIe
HCXONHBIX JAHHBIX /IS NPOEKTHPOBAHHS COOPYXEHHH No 3a6opy nNoOX
SeMHBIX BOL yXe Ha MPeNMpOeKTHOR cTagHH JKOJXKHA GBHITb AOCTAaTOd-
HO BBICOKOIA,

3.8. HanbHelilee npoeKTHpPOBAaHHe BOJA03a00DOB INOA3EMHBLIX  BOX
JAOJHO BECTHCh € y4YeToM JAHHHX M pelleHuit TOO HIKH CxeM KOMI-
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JIEKCHOTG HCTOJL3OBAHHS H 3aIIMTHl OT 3arps3HeHHH BOJNHBIX Pecypcos
LaHHOro pafioHa, a TakXe CXeM eIHHOTO TeéHepaJbHOTO WJaHa «po-
MBIIIIEHHBIX Y3J10B H TeHEPaJbHHIX CXeM BOJOCHaOXeHHS TropoJioB, ya3-
JIOB M PaHOHOB.

OcHoBHBIMM 3afadaMy UPOEKTHPOBAHHMA Ha CTaffM  COCTaBJIEHUS
TeXHHUECKOro (WX TeXHO-paGoyero) fpoexTa BoA0O3aGOPOB NOA3EMHBIX
BOJ, SIBISIOTCS:

1) Bui6op THEA, cXeMbl M KOHCTPYKUHH KalTaKHBIX COOpPY:KeHHH
BORo3a6opa;

2) pacuer NpPOH3BGIHTENBHOCTH BOA03a60pPa M  OTAENBHLHIX €ro
COOpYXKeHHH, NOHMIKEHHA YPOBHA MOJA3EeMHHIX BOZX B BOX03aGOPHHX CO-
OpPYXeHHX H B 30He HX BIUSHHA B TeyeHlle PacueTHOIO CpPOKa SKCI-
JIyaTalHuH;

3) mporHos KayecTBa OTGHpaeMOl BOX03a060pOM BOIH;

4) paspaboTka NPOEKTa CIELHAJBbHEIX MepONpHSTHH [0 OXpaHe
HaMeyaeMULIX K SKCHJIyaTallMH NOA3eMHBIX BOJ, H BOZ03aGOpHEIX COOpY-
JKE€HHH OT 3arpa3HeHHfi BpeIHBIMM CTOKaMH, HeZ0GpOKaueCTBEHHLIMH
NOJ3EMHBIMH BOJAMH ¥ HeJ0OGPOKAUeCTBEHHEIMH BOAAMH IOBEPXHOCT-
HBIX HCTOUYHHKOB;

5) ycraHOBJEHHe 30H CaHMTapHON OXpaHH BOX03a60pa;

6) paspaboTka cxeMbl X BbIGOD COOPYKEHHH IS nOJLbeMa H TpPaHC-
HOPTa BOJHI;

7) paspaboTka mpu HEOGXOAUMOCTH MEDOMPHATHA MO OUHCTKE M
NOATOTGBKE, CTAGHIN3ANNK H 06e33apaKHBAHHIO BOIHI;

8) paspaboTka MepompuUATHil NC NpPeJOTBPAILEHHIO BPEILHOTO BJIMSA-
HUS TPOSKTHPYEMOTo BOJ03a00pa Ha OKPYXKAlOMyIO NPHPOXHYIO ofcra-
HOBKY M 5KOJIOTHYECKHE YCJOBHS;

9) paspafoTKa CTPOMTEeJNbHOH HacTH SAAHHA M COOPY2KEHHH BOJO-
3a6opa;

10) paspaGoTka NWpoeKTa KOMMYHHKalUMii — ZOpOr, 3JEKTPOJHHUH,
JIHHHA CBf3H, CHTHAJM3ALUHH M YIDaBJAEHHS;

11) onpenenenue cMeTHOH CTONMOCTH CTDOHTeNbCTBA BORo3abopa
A ce6eCTOMMOCTH NOJAYH BOAM € YYETOM CTOMMOCTH OTBOXHMBIX JJISt
Bojo3afopa 3eMejib, CHOCHMHEIX 3JaHWH U JD.

Ilpunstele B TeXHHYeCKOM (TexHO-paboyeM) INpoeKTe  pellleHUs
JOJDKHE OBITh OGOCHOBAHB TEXHHKO-5KOHOMHYECKMMHU pacyeTaMH.

3.9. Ot6op moja3eMHBIX BOX C HOMONIBIO BOJ03aGOPOB  SIBJAETCA
coriacHo BoAHoMy 3saxoHopatensctBy CCCP cmennanbHBEIM BOKONOJMb-
30BaHHeM. B cooTBercTBMM ¢ 3THM NpH pazpabotke T20, cxeMn, a
TaKXKe TEeXHHYecKoro (TexHo-paGouero) npoekTa HeoOXOLHMO NpejiBapH-
TENBHO WOJYUHTh pa3pellleHHe HA MCHOJB30BAHHE NOA3EMHHIX BOJX B
AAHHOM palioHe IJIsi JAHHOTO BHEA BOJOCHAOXKEHHS.

CoryiacHo mocranossenuio Cosera Munucrpos CCCP or 10 Hions
1977 r. Ne 500 paspemeHHs Ha ClellHajJbHOe BOAONOJb30OBAHHE BHI-
AaoTCs: .

MunucrepcTBoM Menmopalud M BojHoro xosaiicrBa CCCP, ecin
CTCNMAJPHOE BOJOMOJNLIOBAHUE OCYUISCTBASCTCH Ha OOBEKTaxX, peryiu-
poBaHHe MOJB30BAHHSI KOTOPHIMH OTHeceHO X KowmmereHunH Comwosa
CCP;

MuHuCTepCTBAMH MeJHOPAalHHM M BOJHOTO XO3ffCTBA COIO3HBIX
pecniyGHK, €CJIH BOAOINOJb30OBaHHE OCYILECTBASETCA Ha 0GbeKTax, pe-
NYJHPOBAHHE TOJb30BAHAS KOTOPHIMH OTHOCHTCH K KOMIIETEHIHH COIO3-
Hoil pecnyGIEKH.

Paspemennss Ha cmenuaibHoe BOJONOJAL30BaHHE NIJIS BHOBb CTPOA-
IMUXCS NPeANDPHATHA M APYTHX OGBHEKTOB BEIXAIOTCA 3aKa3uuKaM MpPOeK-
TOB NpPK ONpefeIeHHA MeCT CTPOUTENbCTBA OOBEKTOB,
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Paspeineunss Ha CHeUHANbIOE BOXONONL3OBAHHE BHIJIAIOTCS IMOCIE
COrJIACOBAHHS BOJIONOJNbL30BATENSMH YCIOBUA 3TOr0 BOJOINOJb30BAHUA:

€ opraHaMin I'ocylapCTEEHHOrO CaHUTAPHOrO HaJA30pa;

¢ OpraHaMM pLIOHOTO HAaA30pa NpM Bbllaye pa3pellCHHH 11a NOJb-
30BaHHe PLIGOX03AHCTBEHHBIMH BOACEMAMH;

¢ oprasaMm MuHucTepcTBa TeOJIOTMH NpH Bhaue pa3pellleHHi Ha
TONb30BAHNE NOJ3EMHBIMH EOLAMH, a Takke Ha cOpoc CTOYHHIX BOJ B
noJ3eMHBle BOLOHOCHBIE TODHBOHTHI, €CNH YKasaHHLI cGpoc AOMYCKa-
eTcs JeHCTRYIOMUM 32KOHOLATEIBLCTBOM;

¢ opranamu ['opsoro Hajsopa mpu BbIAAaYe paspelleHHH Ha TNOJb-
30BaHHe THAPOMHHEDAJIbHBIMH PECYPCaMH;

€ OpraHaMH BeTEepPUHADIOH cayxOpl NpPY BHJAue paspelleHHN Ha
3abop BOABI AJIA HYXKJ HBOTIOBOJACTBA M WpPENNpPHATHH [0 nepepa-
6OTKE MPOAYKTOB H CHIPbS JKHBOTHOTO IPOUCXOXKIEHHS,

[lpoexTsl BOZ03a6OPOB MOA3EMHBHIX BGJ AOJKHBI COIVIACOBBIBATHCH
C MPOEKTHBIMH OpraHusauusaMu COI03BOLOKAHANHAANPOCKTA B COOTBET-
crBuH ¢ mocramnoBaenueM Tocerpos CCCP ot 23 cenrsabps 1976 r.
Ne 160. TIlpu stoM no pacnopsikenuio Munncrepcrsa reoJorun CCCP
or 12 pexaGpa 1976 r, Me 285401 2a9BKH HA pPa3BeAKY NMOJA3EMHBIX BOJ,
TaKXe J0JKHb OHITL COriacoBanbl ¢ opraHuzanusami Co03BOLOKaHAJ-
HHHIIPOEKTA.,

NCXOOHBIE NJAHHBIE IJig MTPOEKTHUPOBAHU S
BOILO3ABOPOB INOA3EMHBIX BOJ

3.10. TIpoekrupoBarue BOA03aGOPOB NMOJN3EMHLIX BOJ, OCYILECTBJIS-
eTc Ha OCHOBAHHH TEXHMYECKOTO 3afaHHs, BHJAaBaeMOTO IIPOEKTHOM
OpraHu3altui 3aKa3YHKOM.

B TexHHUGCKOM 320aHHH HAa NPOEKTHPOBAHHE MIOVIKHBI GHITH YKa-
B4HE: BHJ, BOXONOTPeCeHMsT (¥03SHCTBEHHO-NHTbEBOE, IIPOH3BOACTBEH-
Hoe, I/t OpOlUeHus u Ap.); oO6beM BomonoTpebienus (obwmuit ¢ yueToM
NepCTIeKTHBL, HA TPOEKTHHIH CPOK M MO OYepeAsM B NpPELeNaX NPOEKT-
HOrO cpoka); rtpefyeMoe KIYeCTBO BOABI; CPOKH BBOAZ BOZo3alopa B
IKCANYATALHUIO.

3.11. Tlpn npOeKTHPOBaHHM BOJO3aGOPOB NOA3EMHHIX BOJ HeoOxo-
J¥MO pellath BONDOCHI PAa3MEILEHHS TOJIOBHBIX COOPYKEHMH, HX KOM-
NOHOBKH H B3aWMHOTO PACMOJ/IOXKEKHS CBSISBIBAIOLIHX COOPYXEHHS KOM-
MYHHKalu#l — TpYGONPOBOJAOB, NOLBE3LHBIX IOPOT, JIHHUH 3JeKTpocHal-
JKEHHUS, CBF3M M YIDaBJEHHS, 4 TakKe BONMpOCchl obuiell BepTHKAaMbHOH
TIJIAHHPOBKA ydacTKa Bojo3zabopa.

IOns atux ueneft HeoGXoAMMO pacnosarath TOMOrpacdHYEeCKHM Ijia-
HOM yyacTka Oyayutero BomosaGopa. Ecaum mnpoexTupylores BoaosaGo-
PBl, BLITSHYTHlE B PSR 3JaUMTENBHOM TIPOTAXKEHHOCTH, TOmoOrpaduue-
CKMH MJIaH MeCTa HX Da3MeUleHHs NpeACTaBJAseTcss B BUME NOJOCH LIH-
punoit 200—500 M, 8 maciurabe 1:1000—1:2000.

TIpn XOMNAKTHOM PaCHOJIOXKEeHHH BOJ03a0ODHBIX COODPYXKeHHI Hpea-
cTaBjdgercs OOLIMEA mIaH BCero yuyacrka. J{OCTaTOUHBIMH JMJsi paboTH
ABJSIOTCS MaHsl B Macmitabe 1:2000—1:1000 pas ywacrka nJjoia-
aplo B 1 Km2; 1:1000 — g naomamu B 0,5 xm2; 1:1000—1:500 —
JUIS Iomagu ygactka B 0,25 km?,

Tlpu sTOoM HaTypHas Ttomorpaduyeckasi cheMKa B Maciitabe 1:
: 500, KaK mpaBsHIO0, HE MPOH3BOZHTCH, H NJIAHLI B STOM Macuitabe ImpeX-
CTaB/ISIIOTCS 110 JaHHBIM HaTYpHOH CckeMKH B MacuitaGe 1:1000.

Ilns mpOeKTHPOBAHHS OTHENbHEIX COOPY2KeHHH, 3aHHMAIOWHMX O0O6bIY-
HO IVIOMIAAH Da3MepoM B COTbie NO/IM TeKTapa H pPacloJOXEHHBIX 3a
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mpexenamu yuactka obmiefl ChbeMKH, IJIaHbl IPEJCTaBJAAIOTCS B MaclTa-
Ge 1:500 nmo HaTypHO# ChEMKeE.

Hapsany c ykasanebMU paGouuMi TomorpauuecKMMH NJIAHAMH TNpH
TIPOEKTHPOBAHHK JJsi OOIIero o630pa MECTHOCTH M y4YeTa CJOXKHBIICHCA
Ha HEH CHTyallud HCTOJb3YETC TOMOOCHOBa Oo/ee MeJKOro MaciiTa-
6a—1:10000—1:50000.

3.12. CocraB, 06beM M JeTANLHOCTb THAPOTEONOrHUSCKHX paGoT H/s
060CHOBaHHA NPOEKTAa B K4KAOM KOHKDETHOM <CJiydyae oOmpelensaioTcs
CTENEeHbIO CJIOXHOCTH NPHUPOAHBIX YCIOBHA palioHa pasMelleHHS BOLO-
3a60p0OB, THAPOPeOJOrHIECKOH HW3YUYEHHOCTBIO paioHa, BEJAHUYHHOH BOJO-
noTpeCaeHHust H CTaliell [IPOEKTHPOBAHUS.

Jas CocTaBNeHNA TEXHUKO-3KOHOMHUeckoro obocHoBauus  (TIO)
COOPYXeHHH no 3a60py NOA3EMHBIX BOJA MOFYT ObITb HOIOJb30BaHBI
HMeollnecs Mo paiioHy (yYacTKy) pasMelleHHsi Boxo3abopa reosiorHye-
CKHe H THADPOreoJIoTHUeCKHe MaTepuajbl MpeAblAVIUHX HCCJAELOBaHUH, CO-
OTBETCTBYOILHE II0 CBOEMY COJEDKAHHIO M KauecTBY MaTepHajaM
npeBapHTeNbHOd passenkd mo Muctpykuyun I'K3 CCCP no npumenesnio
KJacCH(UKALHH SKOMJyaTAHOHHBIX 3aNacoB MOA3eMHLIX Boyl, Ilpu oT-
CYTCTBHH TaKMX MaTtepuanoB Aas obocHoBanusg TOO HeobXomuMo mpoH3-
BECTH MpeABapUTE/BHYIO Pa3BeKy.

I oGocHOoBaHHs TexlHYecKoro (TexHO-pabouero) NpoekTa Marte-
pHAMBl THADPOreoJOrHYeCKHX HCCIeJOBAaHHR JO/IKHBL  COOTBETCTBOBATb
MaTepHanam JderanpHoil pasBefkn 1o Mucrpykuun DK3 ICCCP ¢ BH-
ABJICHHBIMH 3KCHJNYyaTallHOHHBIMH 3allacaMy IO KATeropHsSM H B COOT-
Howenny, mpeaycmorpernom HMucrpykiueii K3 CCCP. Ilpu weob6xonu-
MOCTH YTBEDMCIEHHS JKCIIYaTAUMNOHHBIX 3aMacoB NOJA3eMHBIX BOJ B
TK3 CCCP (a B coorseteTByolnx cayuasx B TK3)  matepuanan
THAPOreOIOTHYECKHX KCCAEeJOBaHK JOJXKHBL ObITh NpeJCTaBJeHb B CO-
orBercTBUM ¢ «HHcTpykunel o comepxanud, ohOpPMIEHHH W MOpAAKe
npeacrasierns B [OCyJapCTBEHHYIO KOMHCCHIO 1O 3allacaM TOJE3HLIX
uckonaemurx npu Copere Munucrpos CCCP u TeppuTOpHAJBHBIE KO-
MHCCHH TIO 3afacaM MOJeSHBIX HCKOMAaeMbIX MaTepHajoOB IO NOACYETY
SKCTIIyaTalUHOHHLIX 3aNlacoB IIPECHBIX NOA3EMHBIX BOA», YTBEPKIACHHOH
30 asrycra 1977 r.

3.13. [dna oueHXKH BO3MOMHBLIX H3MeHeHMIl KayecTBa TOA3E€MHBIX
BOL MOJA BJMSIHHEM TEXHOTeHHBIX (HaKTOPOB JMOMNKHBI ObLITh OGCBELIEHHI
YCJIOBHS KaHa/M3aUHH M CKIaAHPOBAHUSI CTOKOB H OTXOJOB O/MXKaHIIHX
K BON03a60py MPOMBILIVIEHHBIX TIPeAnpuaTHH. B wpoilecce usbickanui
JO/EKHBL OLITh C HOCTaTOYHOH MONHOTON H3y4YeHH IVIaMOXPaHHJHINA, Ha-
KOMUTENH, HONapUTeabHble GaccefiHbl ¢ YCTaHOBJEHHEM COCTaBa CKJalH-
PYeMBEIX CTOKOB M OTXOZOB, DPeXHMa HX SKCIJyaTalMH, HaJHIUS B HUX
OKDaHOB, JApeHaxXell M JAPYrHX MPOTHBOMHJABTPALMOHHBIX COOPYXeHHII.
Ha ocHOBe awa/nu3a 9THX MAaHHBIX M B Pe3y/bTaTe CIElHaJbHBIX ATOJEBLIX
HOC/TIeJOBAHHI CJeLYeT ONMpelessiTh, UMeeTCs Ji B NaHHOe BpeMs (HJIbT-
paussi CTOKOB M OTXOJOB !B BOLOHOCHHI TOPU30HT U BO3MOXKHA JIH OHA B
OyAylleM TOC/Ie BBOJA B AeHCTBHE POEKTHPYeMOro BoLo3abopa.

3.14. Ilp1 NpOEKTHPOBaHUM KPYNHHIX BOX03a6OPOB TNOA3EMHEIX BOJ
HeoGXOMHMO YCTAHOBHTb BO3MOXKHO€ HX BJHSHME Ha IOYBEHHO-6OTaHM-
yecKue W T'MIAPOMENHOPATHBHLIE ycJioBus. [lyig 3TOro Xpome TpaJHIHOH-
HBIX T'€OJIOTMYECKHX, THAPOTEOJIOTMUECKUX W JIPYIHX BHIOB H3BICKAHHMI
JZOJKHBL TPOBOLHUTBCS CIIENHAJEHBE UCC/JAeJOBAHHS — NOYBEHHBIE, Te€O-
6oTaHuueCcKHe, KOTODH® CJECAYET TOPYYAThb HAYYHBIM H H3bICKATENbCKHM
OpraHH3alUHAM COOTBETCTBYIOIIETO NPOGHIAL.

3.15. Oasa oGocHOBaHMS CTPOHTENBHOR uacTH TpoekTa BoA03abopa
AOMKHLI GRITb [IONy4eHbl MaTepHasbl 10 MHXKEHEPHOH TeOJIOTHH paiiona
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(xapakTepucTHKH ¢(H3HUECKOr0 COCTOAHAA M (PH3HKO-MeXaHHYECKHX
CBOMCTB TPYHTOB), arPECCHBHOCTH CPeJH, B KOTOPOH GyXYT HaXOMUTBCS
COOPYHKEHHsT TNPH SKCMUIYaTaluy, a TaKxe CBeJeHHA O MECTHHIX CTPOH-
TeJBHEIX MaTepHajax, X samacax M KayecTse.

ITpu pasmemenun BOZ033GOPHEIX COOPYReHHH B pakioHax passH-
THS COBpPeMEHHHX (MBHKO-TeOVIOTHUeCKHX SBJEHUA M mpoueccoB (Xapcr,
OMOJI3HH, 00BaJb, CEJH, NOAMBIB, OOpYylleHue ©GeperoB), a TakxKe
B pafioHax ¢ 0COGHMY YCJAOBHAMH (MHOTOJIETHSS Mep3nioTa, CeficMuy-
HOCTh, NPOCANOYHOCTb, HA6YXaeMOCTb M NYUeHAe TIDYHTOB, BO3BMOX-
HOCTh NOZATOMJIEHHS WAM NOAPAGOTKM TEPPHTODHH) B MCXOAHEIX MaTe-
pHatax A TPOCKTHDPOBAHMS JOJKHH OBIThb MOAPOGHEE OBefeHHAs 00
9THX SBJEHMAX M npoueccax ¥ PeKOMEeHAAlWH IO YYeTy HX B NpOeKTe
¥ pa3paGoTke MEPONPHATH{, HCKIIOYAIOUMX HEraTHBHOE HX BJMsHHE
Ha COODYKEHHS.

4. BOJO3ABOPHBIE CKBAXMHbBI M IUAXTHBIE KOJIOAIbI
[10, 25, 26, 37, 50, 59, 60]

OBIIVE JAHHBIE. BHIBCP CIIOCOBA BYPEHHS CKBAXVH

4.1, TIpy NpOEXTHPOBAHHM BOXO032a0ODHBHIX CKBAXKHH MNOJKHHM OHTH
OfpeNeNeHE:

a) uX pasMephl M KOHCTPYKUHS — IJIyOHHA, HAYAJbHHIA H KOHeU-
HEIl JuavieTpsl, KpeIUIeRHe CTeHOK oOCaAHLIMH TPyGaMH, HHTepBaJH
CMeHBl TPY0 pas3jHuHOTO ZHAaMeTpa (HAM BHIXOJ KOJIOHH TpYy6), Mecra
X CmOCOOH H30MAUMY HEeHCNOJb3YEeMHX BOJOHOCHBIX T'OPH3QHTOB;

6) Tum, pasMepsl M KOHCTPYKUHS BOZONPHeMHO# uactd (duanrpa);

B) THN BOJONOJABEMHHKA W IOBEDXHOCTHOI'O YCTpoicTBa (Oronos-
Ka) CKBaXKHHHL.

4.2. BypenHe CKBaXHH Ha BOLY OCYILECTBJSETCA NPEHMYILECTBEH-~
HO ABYMsl cmocofaMu: YAAPHO-KaHATHHM M BpaIlaTeJbHHM (POTODHEIM)
¢ npsMo#t ¥ o6paTHOR TPOMHIBKOH.

Jns Gypenus pa3BelOUHO-SKCIIYaTAlHOHHHIX M SKCIJIYaTalHOHHBIX
CKBaxkuH HeGoubloro AuaMerpa (5o 6—8”) B CKaJNBHBIX HOPOZAX MOXKET
NPUMEHSTHCA KOJNOHKOBHIE cnmoco6 GypeHns. B oTheapHEIX  caydasx
nejiecoofpasHo NPOUSBOJHTE OypeHHe CKBAaXKHH Ha BOLY KOMOGHHHpO-
BAHHO: JI0 KPOBJH BOJOHOCHOFO TI'ODH30HTA — DOTODHHM CHOCOGOM €

Tab6aumna i
‘Crankn a9 GypeHns CKBaXKHH Ha BOAY, Bhmyckaembie B CCCP
Cnoco6 GypeHus Tun craHKa r";,i?.&l;? Sy- ::T‘;,a";;;éﬁmf ":,;,
Y apHo-KaHATHLIA YKC-22M 300 600
YKC-30 500 900
YPB-2A 200—300 150
YPB-3AM 500 248
Potopunift 1BA-158 500 450
YPB-UIIM 1200 250
2BA-15K 300 1270
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npsiMoil NPOMBEIBKOM, HiKe, B BOJOHOCHBIX IODOXaxX, — yAapHO-KaHAT-
HbIM Coco60M HJIH POTOPHLIM € O00paTHOH NPOMEIBKOM.

4.3. B rabn. | npuBoAsiTCA NEpedeHb H HEKOTOpLIE TEXHHYeCKHe
nokasareJgu OypoBHIX CTaHKOB, BHUTyCKaeMuX cepuiino B CCCP.

IlpakTuxofi ycraHoBjeHo, 4TO YKa3aHHBIMH B Tafa. 1 GypoBLIMH
CTaHKaMH MOXHO OGYDHTb CKBaXKHHH OOJBIIHX [JgHAMETPOB MPH COOT-
BETCTBYIOIIEM YMEHBLICHUH TJIYGHHHL,

4.4. O6mye peKOMeHjauuH 1o BLIGOPY crmocofa GypeHHs CKBaKHH
JaHu B Tabu. 2.

TaGauna 2
Pekomenpauuu no Bueifopy cnocoGa GypeHus

Cnoco6 6ypenus YcaoBusl npUMEHEHHS

¥ papHo-KaHaTHBIH B pHXJLIX MOopoxax TIyOUHOHR xo 150 M,
B CKaJbHHIX — Gosee 150 M
BpamarensHuiii  (poropHul#) | B xopollo H3yueHHBIX M HaZeXHO Ol-
C NpAMOH TNPOMBIBKOH TIVIM- | poGOBaHHBIX BOZOHOCHBIX [OPH30HTax B
HHCTBIM PacTBOPOM PHIXJLIX nmopojax jgo raybunel  1000—
1200 ™

Bpamarenbhsiit  (poropueifl) | B ycTOHUMBHIX CKaJBHEIX MOpPOXAX A0
¢ mpaMofi mpomMuBKO# Bojgo# | ray6mmer 1000—1200 M
Bpamarenbunifi  (poropHbi) | B pPHIXJEX [Opoxax, me COAepIKALIAX
c o6pamHofi NPOMBIBKOH BO- | BaJyHOB pasmepoM Gosiee 150 mm, riy-

J0i 6unoit mo 300—400 M
Koaouxophii B ckanpHBIX mopojax AuaMETpPoM J0
150—200 MM

Tfipumeuaunue TnuBa w BOZa, HCIOAL3yeMHe TpH GypeHmH,
HJOJXHE YAOBJAETBOPATH CAHHTAPHEIM TpeGOBAHHSNM.

KPEIIVIEHUE CTBOJIA CKBA)KMHBI OBCAIOHBIMU TPYBAMHU
¥ N3OJIALK A BOOJOHOCHBIX TOPU3OHTOB

4.5. B 3aBHCHMOCTH OT TI€OJIOTHIECKHX H THADOTEQJOTHYECKHX YC-
JIOBHA CKBaXKHHBI OT BOJONPHEMHON YaCTH JO YCTbSl 3aKPENJISIOTCH Of-
HOM MJH HECKOJNIBKMMH KOJOHHaMH obCaiHBIX TDYO.

Konounnt o6capuux Tpy6 NPHHATO NOAPAsIeNsTb Ha KOHCTPYKTHB-
HHe (paboune), SKOMJIyaTallHOHHEIE H TeXHHYECKHe (3alMTHBIE).

KOHCTPYKTHBHEIE M SKCIJIyaTallHOHHBIE KOJIOHHBI OCTAIOTCA B CKBa-
KHHE Ha JepHOJ SKCIIyaTalud M ABJSIOTCH, TakUM OGpasoM, TOCTOSII-
HHM 3JIEMEHTOM ee KOHCTPYKUHH. DKCHJyaTalliOHHLIE KOJIOHHH TpyG
cyxaT IJsl YCTAZHOBKH B HHMX Hacoca. TeXHHuecKHe KOJNOHHHI TPYG
HUCMONB3YIOTCA TONBKG B Hpouecce GypeHus; mocjie OKOHUaHuA Oypenus
H YCTAHOBKH B CKBaXHHe DHIbTPAa OHH NOJHOCTBIO HJH UACTHIHO H3-
BJICKAIOTCH U3 CKBAMKHHEL

O6uwasn cxeMa KpelieHHs CTBOJIa CKBAaXKHIBI TOKasaHa Ha puc. 2.

Bepxuue o6cagHble KOJMOHHE TPyG — NIaxTOBas HampaBAARNIAf
KOJIOHHA M KOHAYKTOD — CJIY2KAT AJS 3aLUHTHl YCTHEBOM WacTH CKBA-
JXHHB OT OOpylIeHMS R pasMbiBa, a TaKXKe AJst NDHRAHHUS CKBaXKHHe
BePTHKAJBHOTO HampaBXeHMf. Kpome TOro, 3TH KONOHHH CIyXaT AIs

23



Puc. 2, CxeMa KkpenseHust CTBOJA
a/ 07 CKBAXHHDLE
1 — waxToBoe lanpapieHue; 2 — Kon-
Ly LYKTOD; & — SKCIJyaTallHOHHAs KO-
7 I ! JOHHAa; 4 — (HIAbTPOBasA  KOJIOHHA;
2 ! | 5 — TexHHueckass KOJIOHHa; 6 — cajb-
| | 3 & HHK
e
57
A ;:
P
. 4
e
4 s

3ALIUTHl CKBA’KHHLI OT IPOHHKAHHS B Hee 3arPA3HEHHBIX IOBEPXHOCT-
HbIX BOXZ. IIpocTpaHCTBO MeXIy KOHAYKTOPOM H CTEHKOH CKBaXKHMHBI
(ecTeCTBEHHMOH NOPOAOH) LEMEHTHPYeTCS WJAU H3ogHpyercs rauHo#, ns
3THX LeJell IpH YyAAapHO-KaHAaTEOM crmocobe OGYpeHHS NPOXOAKAa CKBa-
JKHHEL B HIITEPBaJax YCTAHOBKM YKA3aHHBIX KOJIOHII NMPOH3BOJMTCS [Ha-
MeTpoM, OonblIEM auamerpa TpyoO.

Hanee npepycMaTpuBaercsi yCTaHOBKAa KOHCTPYKTHBHBIX M TeXHH-
YeCKHX KOJIOHI 06CalHBIX TPyO. DKCMAyaTamHOHHON KOJOHHOH MOTYT
SIBAATbCA TAIyXHe HaA(QHUAbTPOBLIE TPYOBl (UJILTPOBON KOJOHHEL {CM,
IYHKTHpP Ha pHC. 2,a).

Hepenxo, 0fHAKO, B KauyeCTBE 3SKCHNYaTALHOHHOH CJHYKHT KOJOH-
Ha 3, a (QUILTP COSflHHEH C Hell BUOTal Ha cajbHuKe (oM. puc. 2,6).

4.6. Ofiiee YHCJAO KOJOHH O0OCaiHbIX TPYO ompenensieTcsi NPOEKT-
HOH ryyOHHOH CKBAXKHHBI, JHTOJOTHUECKHM COCTABOM H YCTOHYHBOCTBHIO
MOPOJA, BCKPHIBAEMBIX CKBAXKHHOH, HajHuMeM TpeOYyIOIIHX  M30JSHIMH
BOJOHOCHBIY TODH30HTOB (KpoMe 3KCIJyaTalliOHHOTO) H  crnocofoMm
Gypenus.

Buixon kosioHH 0GcafHbix TpyG, T. €. MakcHMasbHas NJHHA KOJIOH-
HBHl ONHOTO AHaMeTpa TIPH pas3jHYHBIX cmocofax Oypenus (6es ydera
HEOOXOAMMOCTH W3O0JALHI HEIKCIIYaTHPYEMBIX BOJOHOCHBIX TOPH30H-
TOB), NPHHYMAETCA B COOTBETCTBHH ¢ Tabu. 3.

4.7. IlpoektHass rayOMHa CKBAaXXHWHE Ha3HayaeTcsi B 3aBHCHMOCTH
OT TVIyGHHBI 3ajleraHHsi H MOILHOCTH 3IKCIVIyaTaUHOHHOIO BOZOHOCHOTO

Ta6aunua 3
Brixop, KOJAOHH oOGCafHbLIX TPYO

Cnoco6 GyDpeHHR Hopoast Brixog KOJMOHH, M
VnapHo-kauar- | Cyxue, cBfA3Hble, PHLIXJEE H TOJAY- 25—30
HBIH CKaJIbHbIE IIOPOJbI
Te ke mopojAbl, HACHIIEHHHIE BO- 35
IO M BOJOHOCHBIE
Ycrofiuuphie CKaJbHbIE NOPOJH Ho 100
(npu cBobGoAHOM
TOCaKE)
PotopHbit Tlopoar pasHBIX THIOB Bosee 100
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ropu3oHTd, a €e HAYajIbHBIH, MPOMEKYTOUHbIH H KOHEUHBIH AHAMETpPHL —
B 3aBHCHMOCTH OT PasMepoB H KOHCTPYKIMH (HAbLTPa, rabapuTos Haco-
ca u cnoco6a 6ypenus. IIpu atoM cieAyeT yYUTLIBATDH, UYTO AHAMETP 3KCII-
JYaTAUMOHHON KOJOHHB TPy AOJKEH ObITh: MPH HCNMOAb3OBAaHHH HACOs
COB C' IOTPYXKHBIM JBHraTejeM — PaBHHIM HOMHHAJNbHOMY AHAaMETPy Ha-
coca, a NPH HCMOJb30BAHMH HACOCOB C JABUraTeleM HaBepXy — Ha 50 MM
GoJiplile HOMHHAJBHOTO JHaMeTpa Hacoca.

4.8. PasHuua MexXAy AWaMeTpaMu npeiabldylllell u  nociaefylolleit
KOJIOHH ofcafHbix TPYG npH yAapHO-KaHATHOM crnocole OypeHus AOMXK-
Ha GeiThb He MeHee 100 mMm. Ilpu potopHOM cnocoGe GypeHHss MHHUMAJb-
Hasl pasHUUA MEXAYy AMaMeTpaMH COCeJHHX KOJOHH obcalzHbx T1py6
npudumaercs 100—150 MM, Gosbiuasi — IpH O0JIBIIHX BHIXOAAX KOJOHH.

Juamerp obcanusix Tpy6 u MydTt x HAM go 508 MM ciepyer npH-
HuMaTb o T'OCT 632—64 (Taba. 4).

4.9. [Ina KpemJieHHs CKBAaxKHH AHameTpom Gonee 508 MM npHMe-
HAIOTCA TPYOH 3JeKTpocBapHble, HaroTasnusaemble (no 'OCT 10704—76)
¢ TOJIMHOH cTemoK 7—8 MM mpH poTopHoM OypeHuH c¢o CBOGOXHON fo-
caakod 1Tpy6 um 10—12 MM — npu ypapHoM OypeHHH C NPHHYAMTE/b-
Holt mocaako# Tpy6.

4.10. TIpu npumenennu o6cagHubXx TPYyG ¢ MydTOBHIMH COeAHHEHMS-
MH A1 moJaydyeHHs BGOJbLIETO KOHEUIIOro NHAMETpa OKBAMHH NpU 3Ha-
YHTEJNbHOM uHC/Ae ofCaiHBIX KOJIOHH My(pTH uedecoobpasHo obrauu-
BaTb A0 CJAEAYIOUIHX PAa3MEPOB, MM:

Hapyxunifi auamerp tpyGol .| 168 | 219 | 273 | 325 | 377 | 426

Hapyxubit  auamerp o00To-
uewHot mydgpter . . . . . 184 | 236 | 287 | 340 | 390 | 440

4.11. Ons gpemgenus cksaxuu ray6unoit 100—150 M npu cobGoa-
HOH mnocafke o6CafgHBIX TPY6 AOMyCKaeTcs NPUMeHeHue acOecToneMeHT-
HHX Tpy6 Mapok BT-9 u BT-12 (TOCT 539—73) c o6s3aTenbHoii 3a-
TpyOHOH ueMeHTanMel.

4.12. B xosnonHax oGcagubix TpyO, ycTaHaBAHBaeMHX AJs IOCTOSH-
HON 3KCIIyaTauwH, HOJKHO NPOH3BOAWTLCA H3BjeueHHe CBOOOAHOTO
KoHua 1py6 ¢ cobaonerneM CAeAYIOUIKX TpeboBaHull:

a) BepxHnit o6pes ofcagHoH TPyOB, OCTaB/IAEMON B CKBaXHHE,
LOJXKEH HaXOHHThCS Bbille 0aliMaxka NpeAbIAYLeHd KOJOHHB He MeHee
yeM Ha 3 M mpu rayGHHe CKBaxHKHb mo 50 M M He MeHee yeM Ha 5 M
npH GoJabliell rayOHHE CKBAXKHHBI,

6) KOVIbLEBOH 3a30p MEXAY OCTaBJAsSeMOii YacThbio KOJOHHBE! M Mpe-
IBIAyLIEHl KOJOHHOH ofcaiHbXx Tpy6 Aosxken OHTb 3aUEMEHTHPOBAH
au6o 3ajeiaH NyTeM yCTAHOBKU CaJbHHKA.

4.13. V3onaunsi CKBaXKHHBI OT MPOHHKAHHA MOBEPXHOCTHBIX B8a-
IPSSHEHHH M OT HEHCNOAB3YEMBIX BOLOHOCHBIX TOPH30HTOB JOJIXKHA
npeiycMaTpPHBATECS B 3aBUCHMOCTH OT KOHKDETHBIX YCJAOBHUH, npu 3ToM
MOCYT MPUMEHATLCH CIeNVIONIHe COCOGE H30MALUH:

a) 3aGUBKa MJIM 3a4aBJHBaHME KOJOHHB TPYyG B €JI0H ecTeCTBeHHOH
IVIHHBL I B HCKYCCTBEHHO CO3JaHHYIO IVIHHSAHYIO npOOKY;

6) moxfamMayHas HEMEHTalHsA (OpH  ylIapHo-KaHATHOM  cmocobe
OypeHHs);
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Ta6auua 4
Texuuueckas xapakTepucTuka oGcaguux tpy6 mo F'OCT 632—64

Pasmepsl, MM

Teopernueckufi sec,
Xr

TPY6BI | MYDTHB

ey | e | W | owema 1w myes |G
6,5 25,9
7 27,8

168,3 8 188 184 31,6 9,1
9 35,3
10 39,0
11 42,6
7 36,6
8 41,6

218,1 9 245 196 46,6 16,2
10 51,5
12 61;3
7 459
8 53,3

273,1 9 299 203 58,6 21
10 64.9
12 77,2
9 70,1

324 10 351 229 777 28
11 85,2
12 92,6
9 70,1

377 10 402 229 905 31
11 99.3
12 108
10 102.7

426 11 451 229 1126 | 87,5
12 122,5

508 11 533 228 135 44,6

B) 3arpy6Has ueMeHTauMs KOJOHH TPY6 ¢ JOBeAeHHeM IEeMEHTHOrO

pacTBOpa A0 OTMETOK, NpPENYCMOTPEHHHX IPOGKTOM (NpH

6ypenuu);

POTOPHOM

r) saxpenJieHue BEpXHEH YacTH CKBaXXKHHH ABYMs KOJIOHHaMH TpyO
WA ONHOH XKOJOHHOR Tpy6 ¢ 3aTpyOHOH HeMeHTAuHeH IJs H3OJISUHH

CKBaXXHHH OT NOonajavusg B Hee NOBEPXHOCTHLIX BOJ;

J.'l) [PH HAJNH4YHK arpeCCHBHBIX BOJ, B HCIOAbL3YEeMEIX H TRApaBanIeC-
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KM CBSI3AHHBIX C HHUMH BOJOHOCHHX FOPH3OHTax HoskHa npeAyCMaTpH-
BaThCS AHTHKOPPO3HOHHaA 3amHTa 06GCa HBIX TPYO.

TMpumewanus: 1. Jag nmeMeHTauuH CKBAXKHH Ha BOLY C/AEAYeT
NPHMEHATH leMeHT HE HHXe Mapku M 400.

2. INocne oxoHUAHHA LEMEHTALHH CKBAaXHHH, NpobypeHHOR POTOp-
HHM cnoco6oM ¢ NMPOMBIBKONA IVIMHHCTBIM PacTBOPOM, H HOCHE YCTaHOBKH
B Hee GUABTPOBOH KOJNOHHH! JO/KHKE ObITh BHUIOJHEHH PafOTH i0 BOC-
CTAHOBJIEHUIO TIPOH3BOJUTENBHOCTH CKBAXKHHEL

4,14, CymecTByOlllHe CKBAaXKUHBI, gajbHeiilllee HCNOJL30BaHHE KOTO-
PHX HeBO3MOXHO H3-3a H3HOoCa oGCajgHbiX TPyO, 3arpsasHeHHsi BOAOHOC-
HOT'O TOPH30HTAa M APYLHX NPHUMH, MOJJeXaT JHKBAJAUHHU NMyTeM TaMHO-
Haxa; KpoMe Toro, 0643aTeqbHO JOJKHH TAMIIOHHPOBATBCS Pa3Befoy-
Hhle CKBaXXHHH. [IpOeKT JHKBHAAUMH CKBAaXUH NOAJEXHT COTVIacoBa-
HHIO ¢ OPTaHAMH CAHHTAPHOH OXPAaHHL

4.156. B npoekTe BOZ03aGOPHBIX CKBAXKHH JOXKHH OLITh OTPAMKOHH
BCE 3JIEMEHTH KOHCTDYKUHH CKBAaX<MH Ha nepHox OypeHus m 3IKCnIya-
TaLHH.

ITpuMepHl KOHCTPYKUMIA CKBAXKHH B PasJHUHLIX THAPOIEOJOTHYECKHX
YCNOBHSIX NOKa3aHH HA puc. 3—9.

YUCJIO PE3EPBHBIX CKBAJKHH

4.16. Uncno pe3epBHBIX CKBAaXKHH YCTAHABJHBAETCS B 3aBHCHMOCTH
OT KaTeropum HaAEKHOCTH BOAOCHaGxeHHs (oM. m. 2.21) w uyuchna pabo-
YHX CKBAXKHH:

Yucao Yucao pesepBHLIX CKBAKHH
pa60\mx CKBAXHH AJii  KAaTeropuu HaAEXHOCTH BOAO-
CHaGXeHusn
I II III
1 . ¢ v v v e e . 1 1 —
Or2n010 . . . . . 2 1 —_—
Or 1l uGonee . . . . 20% 10% -

Tlpumeyanns: |, Peseps ans Box03a60POB, COCTOSIUHX
u3 11 u Gosee CKBa)KHH, yKasaH B NpolleHTax OT ofliero 4YHchaa
pabounx CKBaXXHH,

2. KpoMme yKa3aHHHIX De3ePBHLIX CKBaXXHH JJf Bguosaﬁopoa Iull
KaTerophH CIeAyeT TMpPeAyCMaTPUBaTh OJHH PE3ePBHBIA Hacoc Ha CKiaje
OpH KOAHYeCTBe Pa6ouHX cKBaxkHE Ao 10; mpE GosblueM yHCJe CKBAXHH
pesepB HAcOCOB Ha CKJIaje NpHHHMaeTcs paBHhM 10% uucaa pabounx
CKBaXHH.

3. INast BogosaGopor 111 xaTeropuy mpH THCIe PAGOYHX CKBAXKHH OT
1 o 10 chemyer mpeaycMaTpHBaThb OJHH Pe3ePBHHIA HAcOC Ha CKJIane.
Ipn umcne pabouux ckBaxus Gosee 10 peseps HACOCOB Ha CKaaje AOJ-
XKeH npefycMatpHBaThesi B pasMepe 109 umcna paGoyux HacCoCOB.

IIAXTHBIE KOJIOLILb!

4,17. IllaxTHble KOJOAUBl TpeACTaBAsoT co0Of BEpPTHKa/bHbHE BH-
paGoTKd ¢ GONBIIMME pPasMepPaMHM MONEPEYHOro CEUEHHS M0 CPABHEHHIO ¢
BOJ03a6ODHHMH cKBaxHuHaMH. VX mnpHMeHeHHMe, Kak YxKe OTMEYalock,
JOJIZKHO OBITh OrPaHHYEHO SKCIJyaTalHedl BOLOHOCHHRIX TOPH3OHTOB, 3a-
JIeralolKX Ha CPABHUTENBHO HeGoNbIIHX MVIyGuHaX [(06LgHO o 20—30 M,
pexe BoJee).

IllaxTHBle KOJMOAUE COCTOSIT M3 CJHEAYIOHIMX KOHCTPYKTHBHBIX
3JIEMEHTOB: HaJ3eMHOM yacTud — Or'0J0BKAa, CTBONA, BOAONPHEMHOM yaCTH,
pozocBopuoit uactn — aymuda (puc. 10).
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Puc. 3. KOHCTPYKIM CKBaXuH FayOuHO 1o 30 M B poixamx mopopax npu Gype-
HHY DPA3JUUHBIMH CNOCOGaAMH

Q — yHapHO-KAaHATHBIM; O — POTOPHEIM ¢ NpsIMOfl NpPOMEBIBKON 3a6ofl; & — POTOP-

nuiM ¢ ofpaTHoll npoMeiBkol 3a00f; [ — CYrIMHKH; 2 — TECKH — BOAOHOCHHIH TIo-

PH3OHT; 3 — I'HHBl; 4 — KOHAYKTOP; 5 — 3aTpyOHasi WeMeHTAUMA; 6 — MeXTPYO-

Hasl lLeMeHTalus, 7 — necyaHo-rpaskiiHas obchinKa ¢uabrpa; § — oTCTONHHK, 9 —

pa6ogas uyacTb (eabtpa; [0 — rIyXHe TPYOBI (DHUALTPOBON KOJOHHBI, I{ — TeXHH-
yeckas KoJIOHHa Tpy6
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PHc, 4, KOHCTPYKUMH CKBAMKHH rayﬁnﬂgﬁ ‘A0 50 M npu OypeHuUM Pa3JHYHLIMH CroO-
cob6aMn

@ — y#apHo-KaPaTHbiM; 0 — POTOPHBIM C nNpAMOHl NPOMBIBKON; 6 — POTOPHBIM C
o6paTHOil MpoMBbIBKON; ! — 3aTpyGHasa LeMeHTalHs; 2 — KOHAYKTOP; 3 — MeXTPYG-
Has llemenTanus; 4 — 32llUTHas KOJIOHHa TPYO;, § — TeXHH4ecKass KOJIOHHa TDPYOG;
6 — ruryxue. TPYG6ut QUABTPOBOH KOJNOHHD, 7 — necyaHo-rpaBuiiHas oGChbinKa (HIALT-
pa;, 8 — paGovas yacTh (QuAbTPa; 9 — OTCTOHHUK; [0 — BOAGHOCHBIA MJACT
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Puc., 5. KOHCTPYKUMH CKBaXHH rayGHHOH A0
W00 m npu ﬁypeﬂun Pa3hauHvYHBIMH cnocofamu

a -~ YIapHO-KAHATHBIM; 6 — POTODHBIM ¢
npsiMoil  NPCMBIBKOII, 8 — POTOPHBIM ¢ 06-
paTHoll NPOMBIBKOIt; I — mouBa; 2 — CYIVIHH-
KH; 3 — TJIHHBI; 4 -— NeCKH, 5 — apTrHJAJHTHI;
6 — 3aTpyOHas lLeMeHTaUMsi; 7 — KOHIAYKTOP;
8 — 3aTpyOHO-MEXTpYy6BHasl UeMeHTalHs; 9 —
TeXHHUeCKass XoJdoHHa Tpy06; J0 — 3atpyOHo-
MeXTpyOHasi ueMentauus; f/ — skcnayara-
NMOHHAs KoJIOHHa TpyO6; [2 — TexHuuecKas
KoJIOHHa TpYO, H3BJeYEHHa$l MNOCAEe YCTaHOB-
KH ¢uabTpa; I3 — rnyxue TPYOH (HIABTPO-
Bofl xoJaoHubl, [4 — caJabHUK; 15— necuano-
rpaBHiinian  o6chinka ¢uabTpa; /6 — BOJO-
HOCHBIT nJaact; I7 — pa6Gouasd vactb GHALT-
pa; I8 — oTcTolHHK

Puc, 6. KOHCTPYKHUA CKBaXWH TayGHHON [0
150 M npu GypeHHH gnapno-ﬁaﬂambtm clio-
cobom

! — noyBa; 2 — cymecH; 3 — raJeuHHKH; 4 —
CYTJIHHKH; & — IJIMHBI; 6 — 3aTpyOHas Ile-
MeHTanHud, 7 — KOHAYKTOD;, 8 — mexTpyGHas
neMeHranus; 9 — KOHCTPYKTHUBHAasi KOJOHHA
Tpy6; 10 — TeXHHYeCKHe KOJOHHBI TPy6, H3-
BJIeyeHHBIe IOCJe YCTAHOBKH (uabTpa; I/ —
rayxue TpyOGot dbHuALTPA; 12 — paGouyas
yacte Guabtpa; 13 — oTcroilHuK; /4 - nec-
yaHo-rpasuiiHasl oGcninka ¢hunbTpa
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Puc, 7. KoHCTPYKUMH CKBaXXHR TayGuhoft mo

150 ™M, npo6ypeHHBIX Ha BOXOHOCHBIK rOpH-

30HT B CKAJBHBIX MOPOAaX Pa3AHUYHBIMH CHO-
cobamMu

a, 6, 6 — ymapHO-KaHaTHBIM C YCTaHOBKOI
B CKBaXHHe ¢uabTpa; 2 — To XKe, 6e3 ycra-
HOBKH ¢(unbTpa; 8, € — POTOPHEIM ¢ OPAMOH
NOPCMBIBKON COOTBeTCTBEHHO ¢ VCTAHOBKOK M
6e3 ycraHoBKH (QUJAbTpa; J — noyma; 2 — cy-
TAHHKH; & — Iecku ¢ Bojoft; 4 - Mepream;
5 — aJNeBPOJHTH, 6 ~— nmecUaHHKH, 7 -~ H3-
BECTHSKH, & — IHHbI; 9 — saTpyOHas ne-
MeHTanus; I0 — KOHAYKTOp; {I — MeXTpy6-
Hasl UeMeHTalus; [2 — KOHCTPYKTHBHAas Ko-
JIOHHa Tpy6; I3 — TexHuHYeckas KOJIOHIIA
Tpy0, MH3BJeUeHHas NOCJAE YCTAHOBKH (HAL-
Tpa; 14— rayxue TpyOm ¢GuasTpoBo# KoJIOH-
Hbl; 15 — paGouas uacTtb ¢unasTpa; I6 — oT-
cTOAHHUK: 17 — CcaJIbHHK

Puc. 8, KOHCTPYRUMS cKBaXHMHLI Ha BOAOHOC-

HblH rOPUIOHT, SaderaiomwMf Ha rayGHHe HAO

500 M OT NMOBEPXHOCTH, MPoGYpeHHOH KomOu-
HHPOBAHHBIM cHOCOOOM

1 — 3anHBKa paCTBOPOM LieMeHTa; 2 - KOH-
AYKTOD; 3 — 3aTpyOHast NeMeHTallHS ¢ no-
Jaueff pacTBOpa lEeMeHTa noj Gammak; 4 —
SKCIIyaTallHOHHASY KOJOBEHA TPYO; & - Tex-
HUYecKass KoJioHtHa TpPy6, H3BJeueHHass u3
CKBaXKHHE! mocJe Iocaaku B Hee (HABTPa;
6 — canbHUK; 7 — uALTP; 8 — OTCTONHHK;
9 — GypeHHe — POTOPHOE ¢ NPAMOM NPOMBIB-
KOl TJHHHCTBIM pactaopoMm; [0 — GypeHne
yaapHo-KanaTHoe; 1[I — BoXOHOCHBIH mJacTt



Puc. 9. KOHCTPYKIHSI CKBAaKUHBL
rayGHHolt 1200 m

] —cynecu; 2 —rJauHHl € NPO-
CI0AMH Mepreheit; 3 — Meprean;
4 — U3BECTHAKH, & — MeN; 6 —
NecyYanHKH; 7 — neckH (BOAOHOC-
Hulfl nmaact); 8 — creHka wypda,

1,2 M; 9 — HanpaeJeHHE — TPY-
6a shexkTpocBapHast 10X10; 10 —
3ajiABKa pacTBopa Geroma M 150;
J{ — KOHIYKXTOP — TpyGa SJIeKTpo-
ceapHast 820X12; /2 — zaTpybuasn
eMEHTanus; 13 — skcnnyartanu-
OHHAs KOJIOHHA — TPYOut 426X12;
14 — 3amuTHadg KOJOHHA — TDY-
6n1  273XN12; 15 — canbumuk; 16 —
unvTp; 17 — nemeHTHas: BaHHaA;

18 — oTcTONHHUK

H

& 15 478 pm

Puc. 10, Ofmasa cxemMa mWaXTHOIO
KON0ALA

1 — oTMOCTKa; 2 — OroJiopoK; 3 —
3aMOK; 4 — CTBOJ IIaxTHl; & —
BOAOHDHEMHasA 4acTh; 6 — aymnd

4.18. OronoBox npejHasHayeH AJA 3allHTH OT NOMAafaHHUA B KO-
JIOJiell, 3arpsI3HeHHHIX NOBEPXHOCTHHIX BOJ, CBEPXY, @ TakXe Afs CO3[a-
HAS YIOGHHX B 3KCIUIyaTanue yciopHi (mogbeMa W pasbopa BOAHL
HabMIOZleHHIt 32 COCTOSIHMEM KoJoAua H T. m). B Mecrax c HHSKHMH
TeMIepaTypaMi YCTPOHCTBO OTOJIOBKa B CPaBHHTeJbHO HernyGOKHUX Ko-
Joguax HeoGXOAHMO TakKe H JJA 3aUUTH OT Inpomep3anus. Jlas
NpejoXpaHeHHst KOJNOAUA OT OOpylIeHHs M 3arpsA3HEHHs ero CTeHKH
YRPENASIOT.

Bo3BHIIEHHE OroJOBKA KOJOANA Haj INOBEPXHOCTHIO 3eMJH IO ca-
HHTapHHM YCJIOBHAM JOMXHO NPHHHMAThcA He MeHee 0,8 M. [as mpe-
LOXpaHeHHs OT Sarps3HEHHH OroJOBOK NEPEKPHBAETCS KPHIUKOH, Haj
HHM YCTPaHBAlOT HaBeckl WIH OyAkH. Bokpyr Konoiua (s 3emJe) ykia-
IHBAIOT IMHHAHHE 3aMOK, a NOBePXHOCTb 3eMJIH A Jyylllero OTBOZAA
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BOALI 3aMallUBaeTCs HaH acgalbTHpyeTcsl ¢ YKJIOHOM B CTOPOHY OT KO-
NoALa.

OronoBOK M CTBOJI JOMHBI ObiTh HENPOHHLAEMbl C TeM, 4To6H BOJA
(MOBEPXHOCTHAS WM DPYHTOBAs) W3 CAaMBbIX BOPXHHX BOJOHOCHBIX (He
KCTIYAaTHPYEMHEX) TOPH30OHTOB HE MOrJja NPOHHKATb B KOJOJEL.

4.19. BogonpueMHasi yacTh UIAXTHHLIX KOJOALEB B 3aBHCHMOCTH OT
THAPOreOJOrHYECKHX YCMOBUH M TVIyGHHBI YCTPAHBAETCS TOJNbKO B JHE
WIH CTEHKax HJH Xe B JHE u CTeHKax Kosojua. JlHO KoJoAua 0pH
NpHeMe BOJBI Yepes HEro AOIKHO GHTh CHaGXeHO rpaBHAHLIM (HIBT-
poM uam 06OpYyAOBAHO IWIHTOH W3 mopucroro OeToHa. B creHKax npu
npHeMe BOAB uepes HHUX AOJKHH GBITh YCTPOEHB! crelMafbHble OKHa H3
HOPHCTOrO G6ETOHa MJIH OKHA, 3anoJHeHHble TPABHHEIM (HIBTPOM.

3yMndul yCTPaHBAIOTCS B TOM C/ydae, KOrja B KOJoLuax HeobXo-
LHUMO HMeTh HEKOTOPHIH 3amac BOAH; €ro pa3Mephbi ONpelefsioTCsl BesH-
UHHOH He0O6XOLHMOro 3amnaca.

4.20. B 3aBucMMOCTH OT pOZa MaTepHaja, HCIoJb3yeMoro JJs
KpDEenJIeHUsi CTEHOK, CYILeCTBYIOLUIHe KOHCTPYKUHH INAXTHBIX KOJIOALEB
MOTYT OBITh TOAPasjiefcHbl Ha JCPEBAHHblE, U3 KaMEHHOH M KHPIHYHON
KNaJlKH, GeTOHHEBIE H XKene300eTOHHbIe,

B HacTosllee BpeMsa HauGOJIEE NEpCUERTHBHBI IUAXTHBIE KOJOALLI 13
c60PHbIX KENe306eTOHHLIX 3JeMEHTOB (KOJell, NAaHUMPHBIX TJIHT).

B TunosoM mpoekre, paspaborannom Tmnposopxosom (TTI-CB-125),
WAXTHBIE KOJOANb mjs ray6un 10, 20 u 30 M npuHaATH H3 CcOOPHBIX
Kesne300eTOHHBIX KoJiel, ¢ (anblaMu BuicoToir 1,05 M M BHYTPeHHUM
JuameTpoMm ! M npu tosulEHe cTeHOK 8 cm (pHc. 11,a).

B yCTOMYMBEIX TPYHTAX CTHIK KoJiel, B CTBOJe 3alenblBaercs lie-
MEHTHLIM PAacTBOPOM, a B NECUaHbIX rpyHTax (xorxa 6Jaropapsi 3aKJH-
HHBAHMIO MOKET NPOUCXOIHTb HABHCAHHE KOJOHHBI) TPHMEHSIOTCHA Che-
HHaJbHEIE KOHCTPYKIME CTHIK2, paboTaonive Ha paspHa,

BopgonpueMias yacTb NMPUHSITA B BHAE KOJBUA W3 IIOPUCTOro Gero-
Ha, apMHPOBAHHODO TAKOM e CeTKoH, Kak u o6calHble Ke1e306eTOHHbIe
KOJIBLA CTBOJA KOJIOZUA, NMpHUEM I/ mpuAanusa Gojbliueil MPOYHOCTH
B KOJIBIlAX BEpXHell M HuXHel uyacre# umerorcs mosca u3 OeroHa., B
HHXKHER uYacTH KOJOANA YKJAaABIBAETCS TPEXCJOHHLIE  o6paTHLIi
¢buabTp (puc. 11,6).

TIpH BCKPBITHM TNeCYAHBIX H IUILIBYHHBIX TPYHTOB KpelJeHHe KO-
JIOA OCYIIECTBJASIETCA Koablamu nuamerpoM 0,65 m. B stom cayuae
B HEcOBepLIEHHHIX KOJOAUAX ZLOHHHI (HUJLTP YCTPAHBAEGTCA B BHAE
GeTolHOl apMHPOBAHHON NAMTH, VKJajbiBaemoi Ha 1ebeHouHo-rpa-
BHAHYI0 OGCHINKY, TOJMIMHA KOTODOH NpHHHMaercs DaBHOd 30 oM.

CogepirenHele KonoAusl raybunoii 20 w 30 M HMeOT HECKOJBKO
HHYI0 KOHCTPYKIMIO, BKJIOYAIOUIYI0 YCTPOHCTBO 3yMmnda H3  Keseso-
Getounsix xoJjer (puc. 12).

4.21. Tlpoxoxka WAaXTHHIX KOJOALEB C KPEMJeHHeM HX Keje3obe-
TOHHBIMH KOJblIaM¥ MoOxKeT OHITh MEXaHH3HDOBaHa INPU TOMOUIM arpe-
ratos KHIK-25, KIIK-30 u ap. B cBA3HHIX TPyHTax AHaMeTp npoOXoj-
KH WaxThl TAKUM arperaToMm coctasasger 1230 mm. B nmecdaueix d
IMIBIBYHHBIX TPYHTaX KOJIOJAElW NPHXOIAMTCS paspabaThiBaTh —TeNIECKOIH-
qeckMM crnocofoM (cM. puc. 11,8), npu sroM (B cayyae 3aKJIHHHBAHHA
KOJIOHHHl W3 KoJely ZuamerpoMm | M) FajpHefimas mnpoXoikKa CTBOJA
WAaxTH NPOoU3BOAUTCST 6ypoM mHamerpoM 560 MM ¢ ymupHTe/leM IuaMeT-
poM o 850 MM M 3aKPEmJIAETCs Keae306eTONHBIMH KOJbLAMH AHaAMeT-
poMm 650 MM (mocJeiHHe OMyCKalOTCH Ha TPOCax INPH NMOMOUHM DPYYHBIX
JeBeloK ¥ HAaPaumMBalOTCA HA CYXEHHYIO KOMOHWY [0 Mepe yriyOuae-
HHA WaxTh). JOHHYIO NJAMTY ONYyCKalT MOTOPHOH Jefenxoir arperata
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Puc. 11. KoHcTpyKuuss Heco-

BEPHICHHOFO MI3AXTHOro KoJop-

a n3 cOopuuix xenesoberon-
HBIX KoJael

a—naaH W paspes; 6 — je-
Tajb BOIONPHEMHON 49acTH;
8 — TeJIeCKOMHYeCcKast KOHCT-
PYKLHA Xodoxua; ! — GHABTP;

2 — XoJablla; 3 — BEHTHJANLH-
OHHaa Tpy6a;, 4 — me6Gerou-
HOe Kpemjenue;, &5 — riauusi-

HEII 3aMOK; 6 -— DOHHAsl NJH-
Ta H3 mopucroro GertoHa; 7 —
BKNaNBIIIH H3 TOPHCTOTO GeTo-
Ha; 8 — rpasufiHasl NMOACHIOKAj
9 — MeTaJaH4decKoe KOJABbLO
ONYCKHOIO  NPHCIOCOCAEHHA;
10 — TamMnon u3 OeroHa; 1l —
weGens, 12 — rpaBufl; I3 —
TecoK

Puc. 12, KOHCTPYKIHS corep-

WEHHOro NaxTHOre KOJoAlA

H3 cOopHBIX  Kene3o0eToH-
HBIX KoJell

1 — Koabua; 2 — BeHTHASUHOH-

Has TpYyGa; & — mebeHouHOR

KpenyieHHe; 4 — I'MHHAHBIE 33-

MOK; § — BOOOHOGHBI TDYHT,

6 — BONOYNOPHBIA rpyHT; 7 —
aymnd
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Ge3 npeXBapHTEALHOro IOHHIKEHHS YPOBHs Boxel B KoJojue. Ilo okoH-
YaHHHM CNyCKAa ee NPHIKHMAOT GypOBHIMH INTAHTAaMH M NPOH3BOAST OT-
KauKy BOALl (6aibeil arperata), nocae yero MJAUTY 3aKPEMIAIOT BPYUHYIO
IPH MOMOIUH YeTHIPeX BKJaAbIIIEH.

OcHoBHBIE TexHHueckue JauHbie arperara KLEK-25

Amwa . . . . . . . . . . .. 6700 MM
lupusa . . . & o« o o« . 4 2140 »
Broicota . . . . . . . ... 3200 »
Bec . . . « . 4 . . AP 5250 krc
Juamerp WaxTH A0 yCTaHOBKM obcaf-

HBIX KOJIELL . . v o+ a o+ « « . . . 1230 MM
Hauboabiuas ray6una Gypenust . . . 30 »
MowHoeTs MAaIIHHBL  OT  JBHraTess

TA3-MK . . ., . . . . . .. 30 xn c.
Cpenusisi npOU3BOAUTENBHOCT Ha TUIy-

6uny 70 26 m . . . . . . . . [—1,15 M/u
Pacxon ropiodero va 1 4 pabotm . . 10 kr
BeicoTa BHIDKH . . . « + « .« « = 5500 mm
UHCJISHHOCTE OOC/AYXHUBAIOUIErO Mepeo-

HaJja . . . v . v « v « . . .1 moropuct ¥ 2 pabouux

5. ®HJbTPbl BOJO3ABOPHBLIX CKBA)XXHH
THITbl U KOHCTPYKUWN OWUJIbTPOB

5.1. TIpu ot6ope BOAHI M3 PHIXJILIX H HEYCTONUHBHIX HOMYCKAJIBHEIX
H CKAJbHHIX IIOPOJ B CKBaXKHHAX YCTAHABJAMBAIOT (GHUILTPHL

®duneTp COCTOMT ®3 BOJONpHeMHo# '(paGoueft) uyacTH, HaADHIBT-
POBHIX TPY6 H OTCTOMHHKA.

5.2. Jnuna HanduJbTPOBHX TPYO 3aBUCHT OT KOHCTPYKLHMH CKBa-
wuHN, Korga ¢uabTp HaXOZWTCA HAa KOJOHHE, TO PACIOJNOKEHHHE BH-
e Hero HaA(HIbTPOBHE TPYOHI ABJSIOTCA OXHOBPEMEHHO H SKCIJAYa-
TAUHOHHON KOJIOHEOIL

B cayyae woraa SKCIyaTalMOHHAsh KOJOHHA ®iMeeT Gosbmiuit Jua-
MeTp, 4eM (GuibTp, MOCASZHUA, KaK YXKe YKasHBaJOCh, YCTAHABJIMBAET-
csl BHOTaM, NpuYeM BepPXHAA YACTh HaXhUIbTpoBOH TPYOH JOMKHA Ha-
XOAUTbCA BHIlE 6aliMaka SKCINYaTALMOHHOA KONOHHBI TPYO He MeHee
yem Ha 3 M npu rayGuHe ckBaXKuHL X0 50 M M e MeHee YeM Ha 5 M
npHu Gosbltieit TAy6UHe CKBaXKHHBL,

B MJBIBYHHHIX M MEJKO3GDHHCTBIX MecKax JJHHA HaaduapTposoi
TpYO6sl JONXKHA TMPAHUMATHCS He MeHee 5 M NpH JIoGofi riy6uHe ckBa-
KHHHL

MexXIy SKCINIyaTaUHOHHON KONOHHOK W HaaduabmpoBofi  TPyGoi
JOJIKeH GbITb YCTAHOBJIEH CAJILHHK.

ITpuMeHsIOTCA CANBHUKH M3 DPA3JHUHBIX MATEpPHAJIOB: DE3HHOBLIE,
NEeHbKOBLIE, CBHHIOBHeE, HemeHTHHe M #p. YIpu ycTaHoBKe TpaBHAHEIX
(QUILTPOB pOJb cajbHHKa BHIOJHAET CJIOH Tpasus BHcoTo# OT 8 1o
5 M, 3aCHNaeMOro MeXJY SKCINYaTAlHOHHOA KOJOHHOX M (UJIbTPOM.

5.3. BeanunHa OTCTOHHMKOB B HMALTPAX, KaKk NPaBuwio, JOJKHA
npuuAmMarbest 0,5—1 u He Gomee @ m. Ilpx sToM TakHMe OTCTOAHHKH
CTyKaT B 'OCHOBHOM AJS YCTaHOBKH (poHapei-eHTPaTOPOB I mOAbEMA
GUILTPOB ¢ 3aKpelJieHHeM MPUCIHOCOOIEHHH MJIf W3BJCUGHHA B ero
HUXKHeH yacTd.
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5.4, Koucrpykuuu (UILTPOB AOMKHH OTBEYATh CAEAYIOMUM TpE-
6oBaHHAM:

1) obaamate HeoOXOAMMON MeXaHHYeCKOH IMPOYHOCThbIO H HOCTa-
TOUHO} YCTOHUMBOCTBIO TPOTHB XWMHYECKOH, DJIEKTPOXHMHUUECKOH KOp-
PO3HH M SPO3HOHHONO BO3AEHCTBHA BOJMI;

2) Jauamerpnl (QHIBTPOBHIX KapKacoB JOJIKHLI OBITh PacCUHTAHBI
HAa MaKCHMAJbHHEH TIPONYCK BOALI €O CKOPOCTBbIO, He NpeBhIaouLeit
1,5—2 Mfc;

3) CKBaXKHOCTb (PHUALTPOB M pasMep NPOXOAHBIX OTBEPCTHH, YUHTHI-
Bass  BO3MOXKHOCTD  XHMHUGCKOIO0 H  MEXaHMUECKOTO  KOJbMaTa-
JKa [pU BKCITyaTalMH, KOJKHBI GEITh MaKCHMaJabHBIMH;

4) GHABTPH JOJKHEL ObITh JOCTYIHH JJS NPOBENEHHS PasJIHYHBIX
onepal#i @0 BOCCTAHOB/JEHHIO IPOH3BOXHTEJBHOCTH CKBAXHH XUMU4e-
CKHMMH peareHramM#d M OBITb YCTOHUMBBLIMH K BO3JEHCTBYUIO B3PHIBHBIX
meronos (T, nHeBMOB3PLIB H AD.).

5.5. QHJLTPHl COCTOSAT M3 KapKaca M BOJONPUEMHOH TOBEPXHOCTH.
Buinyckalores cienyiomue THOB KapkacoB: 1) cTepxHeBhe; 2) Tpyo6-
4aTele ¢ KPYTJIOHR HAM LIeJeBOH mepdopauueil; 3) Kapkacel H3 LITAMIO-
BaHHOTO JyiHcTa. ‘Kapkachl fBJASIOTCA OCHOBOH JUJIst BOJONPHEMHON MOBepX-
HOCTH, KOTopasi yCTpaHBaercs H8: 1) NMpoBOJOUHOH OGMOTKM; 2) WITaM-
IIOBAHHOIO JIHCTA; 3) METALIHYECKHX H HeMETaJVIHYECKHX CEeTOK.

B rpaBuiiHO-Ta/ICYHHKOBHX OTJOXEHHAX, a TaKXke B HeYCTOHYMBLIX
NOJIyCKA/IbHBIX H 'CKAJNBHLIX NMOPOJAX YKasaHHbIE THIE KapKacoB caMiu
110 cefe MOTYT CIYIKHTh BOZOIPHEMHO! OBEPXHOCTHIO.

5.6. HauGosiee pacnpocTpaHeHHBIM ¥ 3bQEKTHBHEM THIOM (HIb-
TpoB (c TOUKM 3peHHs obecneueHHs JJHTENBLHOM M YCTOHUMBON 3SKC-
NJIyaTalHH CKBaXWH) SBJIAIOTCS IpaBHiiHble (QUJLTPH, KOTOpHE B CBOIO
ouepellb MOTYT OHTb TOAPa3jelieHHl Ha: a) 3acHnHHe (HIAbTPH;
6) ®oxyxopbte; B) Omounpie, Thmel «6» # «B» coGmpaloTcs ®a no-
BEPXHOCTH # B FOTOBOM BHJAE YCTaHABJHUBAIOTCA B CKBAXKMHAX.

I'papuiiible (QUIBTPLL MOT'YT HMMeTb B KauecTBe NOAAepiKHBaiolLeit
OCHOBBl HETOCPEICTBEHHO TpyOuaThie KapKachl HJH pasfHyHble THILI
BOJONPHEMHBIX YCTPOHCTB — TIDOBOJIOYHBIE OOMOTKM, CeTKH H T. J.

OcHoBHEle KOHCTPYKTHBHBIE CXeMbl (PUIBTPOB MPEACTABJEHH Ha
puc. 13. B taba. 5—7 maHa MX KpaTKad XapakTepUCTHKa.

5.7. PekoMeHAauun TO NPUMEHSHHIO PA3NUYHBIX THMNOB (HILTPOB
B 3aBHCHMOCTH OT I'HJAPOreOJIOTHYECKHX YCHOBHA TpuBedeHH B Tabm. 8.

TTIOOBOP U PACUET ®UJILTPOB

5.8. KOHCTPYKUuHs M pasMephl QHIbTPa NPHHHMAIOTCA B 3aBHCHMO-
CTH OT THAPOTEOJIOTHUSCKHX YCAOBHMH, JebHTa M pexuMa SKCIuIyaTauuH
CKBAXXHHBI ¢ YYeTOM CIeAyOIMX TpeGoBanuii:

a) UIABTP JOMKSH MMETb AOCTATOUHYIO MEXaHHYECKYIO NPOUHOCTS,
HauboJBIIYI0 TPOCBETHOCTh  (CKBAMKHOCTb) H Npele]pHO HOMYCTHMEBIE
pasMepbl TMPOXOJAHEIX OTBEPCTHH (IPH KOTOPHIX He TPOHCXOJMT IIECKO-
BaHMSI CKBAXKHHH H BMECTe € TeM CHHXKaeTcd HWHTEHCHBHOCTb 3apacra-
HHS QHABTPOB, UTO YAJHHIET CPOK HX SKONJIyaTallHH);

i6) GHIBTP JONKeH 06JdaXaThb YCTOHUHBOCTBIO NPOTHB XHMUYECKOR
KOPPO3HH U 3PO3UOHHOrO BO3JAEHCTBHS BOAHL.

5.9. [IpouHocTHHle [OKa3aTeNH, XapaKTepH3YIOL[HE CTATHYECKYIO
VCTOHYHBOCTL «DHJBTPOB H OUPEAE]SOUINE BO3MOXKHYIO IpeJlesibHyo
rayGHHY HX YCTAHOBKH, YKA3HIBAIOTCS B COOTBETCTBYIOWIMX TeXHHYEOKHX
yCI0oBHAX 3aBOJOB-H3roTOBHTeReil M ['OCTax Ha BHIIYyCKaeMyio CepHio
KOHCTpYKuuii (oM., mafipumep, Texmuueckue ycnmosusa Jporo6biuckoro
saBoga Munrasnpoma CCCP).

2% 3ak, 471 35
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Puc, 13. OcnoBHBle cXeMbl KOHCTPYRUul (HIABTPOR BOAO3AGOPHEIX CEBAXKUH

Q@ — Ha OCHOBE CTepKHEBHIX KapxacoB; 6 -— Ha OCHOBe TPYOYaTHIX KapKacoB CO
menepoii mepdopaupell; 8 — Ha OCHOBE TPY6GuaTHIX KapKacoeB ¢ Kpymiaofl mepdopa-
ngeli; 2 — rpapuiiHele GUABTPH. I — CTEPXKHEBOY Kapkac Ha ONOPHHIX KoJblax,
2 — Tpy6uaTsii Kapkac ¢ kpyraofl mepdopauumedi; 3 — menesolt TpySuaTHii Kapxac;
4 — npoBosiouHast OOMOTKa M3 HepiKaBewolle#l crajan; 5 — ONOPHAdA NPOBOJOYHAA
cnupanap; 6 — JuCT, IITaMNOBaHHHI M3 HepXKaBewolleh cTajn; 7 — ONOPHBIE HPO-
BOJIOYHBIE CTEPHH NOJ IPOBONOYHYIO OGMOTKY H JHCT, 8§ — CeTKa H3 HeplKaselo-
e cranw HAM JAPTYRH; 9 — CeTKa NOAKJIaXHasl, CHHTeTHueckas; {0 — peixnas
of6cntnKa; 1/ — rpaBufinast o6CHINKA B KOXKYyXxe; /2 ~— rpaBuitHbilt 60K
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Ta6anuuab

OcHOBHblE HAPaMeTPH M KOHCTPYKTHBHBE OCOGEHHOCTH (BALTPOB HA Kapkacax M3 CrepiKHed

Tun ¢GuALTPOB

KOHCTPYKTHBHBE 0COGEHHOCTH

MaTtepHasbl HAS  H3TOTOBJICHHS

a) @uabTpel XapKacHo-
cTepxHeBHe (e3 JONOJHH-
TeJLHOH  BOXONPHEMHOH
TIOBSPXHOCTH

CkBaxHOCTh Guabtpa a0 60—65%; mHpHHA
NPOCBETa MEXJY CTEpPXKHAMM 3aBHCHT OT Xa-
paKTepa OKDYXKAIOWHX (UILTP PHIXJIHIX HIH
TPEINHHOBATHX CKAaJbHHX IOPOL (M3BECTH:-
KOB, IE€CYaHHKOB)

Crane npytkoBas Mapok Crt3, Ct5, C17, xua-
meTpaMu 12, 14, 16 mm. I[laTpybku coennnam-
TeJbHEHIE H KOJbla ONOpHHE H3 ropadeKaTa-
HHX TpYyO.

3amuTa ONMOPHHIX KapKacOB NPOTHB KOPPO3HH
NPOH3BOAUTCA KpeMHHHOPraHHIecKol Kpackoit
BH-30 mam HaHeceHHEM NOJH3THIEHA

6) C BomompHeMmHOM mO-
BEPXHOCTBIO H3 NPOBOJOY-
HOl OOMOTKH

CKBaXXHOCTb BOAONPHEMHON [OBEPXHOCTH B 3a-
BHCHMOCTH OT TOJIIMHHI IIPOBOJIOKH H IpPOCBe-
Ta cocrasisger or 30 mo 609%. Kpenaenue
IIPOBOJIOYHHIX cnupa.nei’: TIPOU3BOAUTCA Ha OC-
HOBE 3NMOKCHAHHIX CMOJ

OnopHble KapKaCcHl H3 CTepXKHEH oOMaTbiBa-
IOTCA TIPOBOJIOKOH H3 HepxaBelowieii crTanu
(I'OCT 5632—61) amamerpom 2—4 mm. Kpen-
JieHHe IIPOBOJIOYHOH OOGMOTKH IIPOH3BOZHTCH
snokcuiHoR cmosofi DM-5 m I/-6

B) C BomompueMHOH mo-
BEDXHOCTBIO H3 IlITaMIO-
BAHHOTO (npoceuHoro)
JHCTA

CKBaXKHOCTb IITaMIIOBAaHHOTO  (IPOCEYHOrO)
JICTa M3 HepXaBelolllefl CTand B 3aBHCHMOC-
TH OT IIMPHHH ¥ BHICOTH menu ot 18 mo 25—
30%

IIrTamMmoBaHHEIA JIMCT H3 HepiKaBelomefdl cra-
ma (FTOCT 5282—75) rommuuoii 0,8—1 MM

r) C BogonpmeMHOH HO-
BEPXHOCTBI0 H3 CeTOK

Ton6op ceTKM MPOM3BOAUTCS MO PaCUeTy B 3a-
BUCHMOCTH OT KPYMHOCTH YacCTHL IOPOXEI BO-
JOHOCHOTG TOPH3OHTa

ITpoBosounass 06MOTKa MO CETKY M3 Hepxa-
Belowelt crang ¢ warom 10—15 mM. Cerka us
HepiKaBeloulell CTaJH MJH JAaTyHH IJIafKoro
naetenuss (FOCT 3187—65) u xBagpartHOTO
maetenns (FOCT 6613—73)
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Ta6auna 6

OcHoBHble mapaMeTpsl # KOBCTPYKTHBHble OcoGeHHOCTH (PMIBTPOB HA Tpy6uaThX Kapkacax

Tun duasrpa

KOHCTPYKTHBHEIE OCOGEHHOCTH

Martepuanbl AJS H3rOTOBJNEHHSA

a) Tpy6uartsie QHIBTPH C
KpyrJiol uWJH  HlejeBOH
nepdopanueii 6e3 AonoJ-
HHTEJNbHOH BOAOIPHEMHOM
TIOBEPXHOCTH

CxBaxHOCTb Kapkaca 20—25%; amamerp orT-
BepCTHH [pM YCTAHOBKE B CKaJbHBIX K Trajeu-
HHKOBHIX Topojfax 15—25 MM, B Hpyrux IHo-
pojax — no pacuery. Paamep mlened: LUHPH-
Ha 10—30 wmMm, pauna 200—300 MM

Tpy6et  ropsueKaraHbie, 3JEKTPOCBaPHEIE
(FOCT 10706—76); noamatumeHosnle (FOCT
18599—73); noamsunHaxjopuausie (TY MXIT
6-05-1573-72);  acbectoueMentHle (TOCT
539—173)

6) Puaprpu
e€MHOH NOBEPXHOCTBIO
HOPOBOJOYHOH OOMOTKHE

¢ BOIONpH-
u3

CKBaXXHOCTb BONONPHEMHOH MOBEPXHOCTH H3
nposoJioyHoli o6MoTkE Zo 30—60%. 3asop
MEXIY BHTKaMH IPOBOJIOKH ONpeje/siercs mo
pacueTy B 3aBHCUMOCTH OT KPYNHOCTH YaCTHI
HOpOA MK o6chinky. HamMoTKa POBOJOKH IPO-
HM3BOJUTCH MO CTEPIKHAM H 3aKpeseTcs 31o-
KOHIHOH CMOJIOH

[opxniajgounasi MPOBOJIOKA H3 CTANM MapoK
Cr3, Cr5, nuamerpom 5—10 mm. [Iposonou-
Has obMoTKa u3 Hepxkapewomle# crasn ([OCT
5632—72) auaMeTpoM 2—4 MM. DnoxcupHas
cvoaa -6 u DI-5

B) C BojompueMHO# [O-
BEPXHOCTBI0 H3 IUTAMHO-
BAHHOTO CTaJbHOTO JIHNCTA
C OTBEPCTHSIMH Pa3JIHIHOH
KoH(HUrypanuu

CKBaXXHOCTb LITAMIIOBAHHOTrO IPOCEYHOrO JIHC-
Ta B 3aBHCHMOCTH OT IUHDHHBI M BEICOTHI Iile-
an or 18 mo 25—30%. MeXny OMOPHEIM
KapKacoM H JHCTOM CO3JaeTcsi JpeHaMHoe
HPOCTPAHCTBO, OTBOAALIEE BORY BHYTDb 'pHis-
Tpa

IltammoBaRHbIl JIHCT H3 HepxKaBelOmieH cra-
an (FOCT 5282—75) tommmuoft 0,8—1 mm.
TlpoBoiokKa 1nOAKMafoYHASs JHAMETPOM bH—
10 MM, pesHHOBLIH HJIH XJOPBHHHJOBHIA INHYP

r) C BoxompuemHOl 10-
BEPXHOCTBIO H3 CeTOK

Tlon6op ceTok NpPOHM3BOAMTCA MO pacyeTy B
32aBHCHMOCTH OT KpPYMHOCTH YaCTHI, IIOPOALL
BOJIOHOCHOTO TODH30HTA

Tloaxnagounble CTEPKHH H3 HEpIKaBerolwlel
CTali U CHHTeTHYeCKHX ceToK., CETKH TriaiKo-
ro (FOCT 6613—73) u kBagparsoro (T'OCT
3187—65) naeremusi, cetka cemanka (TOCT
3339—74)
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OcHoBHBle mapaMeTpbl M KOHCTPYKTHBHHlE

0COOEHHOCTH

Ta6auuma 7
rpaBUAHBX GUIBTPOB

Tun dunsTpa

KoHeTpyKkTHBHBEIE 0CO6EHHOCTH

Ma“repnanbl JJisl M3rOTOBJIEHHA

a) TIpapufinbie c ofcbil-

IIpoxonHele orBepeTHs Ha GHAbTPAx yLIHPA-
I0TCSL C y4eTOM TIPaHyJOMETPHYECKOro COCTa-
Ba IpaBHHHOH OOCHIIKH. B 3aBHCHMOCTH OT
I'PaHyJOMETPHYECKOrO COCTABa MOPOJ K XHMHU-
YeCKOr0 COCTaBa IIOA3EMHBIX BOJ TpaBHiIHBIE
©OOCBIIKE MOT'YyT OBITb OHHOCJAONHBIMH HJIH
JABYXCJOHHBIMH, peXe TPeXCHOMHEIMH

KapxkacHo-cTepxHeBoie H TpyOuaThe (PUIBLT-
pPHl ¢ BOXONDHEMHHIMH TIOBEPXHOCTAMH H3
IIDOBOJIOKH, Hep2KaBelomlefi CTajd H MITaMIoO-
BAaHHOIO JHACTA C HCIOJNb30OBaHHEM MaTepHa-
JIOB, YKa3aHHBIX B IMPEABIAYIIHUX ONHCAHHAX

Koit ¢mapTpa Ha 3aboe
CKBaKHHBL
6) T'paBuiinpie KOXyXo-

Bble, coOHpaeMble Ha TO-
BEPXHOCTH 3eMJH

KoxyxoBrie ¢GuIbTPEl yCTaHABJAHBAKOTCA B
CKBaXXHHAX OrPAHHYEHHOTO AHAMeTpa C MH-
HHMAaJbHOH TOMUUHON oOCHOKH 35—5b0 MM.
O6chnKa He MOMKHa COAEPXKATh NBIIEBATO-
TJIUHUCTRIX YAacTHIL,

Onopurle ®apkacsl Te xe. [paBuimas obcbmka
BOKDYT KapKacoB YAepXHBaeTcs  IPOCTOH
CTaJIbHOH CeTKO! KBampaTHOro miaereHns 22
unu 3)X3 MM. Ilpu ycrpoficTBe KOXyXOB BO3-
MOXHO NOpHMEeHEHHe CeTOK KBaZparHoro Iuie-
TeHHA U3 OOJUCTHpPOJIAa HJH IITaMIIOBaHHOM
IJIEHKH M3 BHHHNJACTa

B) I'paBmitpie 6J0uHOTO
THRa, cofHpaeMble Ha NO-
BepXHOCTH 3&MJIH

I'panysoMeTpHYECKH]I COCTAaB IpaBus B 6J04-
HBIX (punabTpax nopbupaercs ¢ yderom Jnoda-
BOK IleMeHTa H BOAOLEMEHTHOro ()akTopa HJu
APYTHX BAXYIUHX IIOJHMEPHHIX MaTepHaJjoB

Kapxacn crepxHeBne 1 TpyGuateie. Bioku

rpaBufible 3 NOPHCTOro GE€TOHA



PekoMeHpaunu mo

TaGaupma 8

npumMeHenuio ¢GpuIaLTPOB

ITopoAE!l BOZOHOCHBIX NJACTOB

TunHl ¥ KOHCTPYKIHM (HABLTDPOB

1. TloayckanbHHe HeyCTOHYHBBLIE
TOpPOXAN!, IeGeHHCTHE M TaNewHH-
KOBBLIE OTJIOXeHus c npeobia-
patonlefi kpynsoerbio ot 20 no
100 MM (Gosee 50% mno Macce)

2. I'paBu#l, rpaBejHCTHII IeCoK C
npeobJaaaloniest KPYITHOCTDHIO
yactur, oT 2 no 5 MM  (6ojee
50% mo wmacce)

3. Tlecku xpynHble ¢ mpeoGaaja-
IOIUM pasMepoM dacTHy, 1—2 MM
(Gonee 50% mo wmacce)

4. Tlecku cpefnHe3epHHCTHIE C

npeobaaparomeit KPYIHOCTbHIO
wactan ot 0,25 no 0,5 MM (Go-
Jgee 50% mo wmacce)

5. TTeckn MesKo3epHHCTHIE C TTpe-
oGnagaomeft XpynHocTeio 4ac-
Tu 0,1—0,25 Mm (Gonee 50%
no Macce)

DunbTpei-Kapkachl (6e3  LONMOJHH-
TeJbHOH (uIbTpYyIOLled NOBepXHOC-
TH) cTepxKHeBHe, TPyOuaTHe C KPYr-
JIOH W IIesneBol meppopalued, WTaM-
NOBaHHHE H3 CTAJbHOIO JHCTA TOJ-
WHHOA 4 MM C aHTHKOPPOSHOHHHM
TIOKPHITHEM

PuibTpH CTEpXKHEBHE H  TpyGua-
THlE C BOXONPHEMHOH NMOBEPXHOCThHIO
H3 IPOBOJIOYHO{ OOMOTKH HJIH IITAM-
NOBAHHOTO JHCTA H3 Hepikabeloulei
cTamu. PUALTPH IITAMIOBaHHHE H3
CTaJBHOTO JHICTA TOJMUHOA 4 MM ¢
aHTHKODPO3HOHHBIM TNOKPHITHEM
OUALTPH CTEPKHEBBE H TpyOuaTHeE
C BOJONPHEMHOH IOBEPXHOCTHIO H3
OpoBOJNIOYHOA  OOMOTKH, IITaMIO-
BaHHOrO JHCTA H CETOK KBajpaTHO-
ro mJAETCHHs U3 HepiKaBelolle# cra-
ai. PuapTpL  DITZMIOBAaHHLIE H3
CTaJbHOrO JHCTAa TOJMHON 4 MM C
AHTHKODPOSHOHHBEIM MOKPLITHEM
dunbTpEl CTEPXKHEBHE H TPyOuaThle
¢ BORONPHEMHOH NOBEPXHOCTHIO M3
IPOBOJIOUHOR OOBMOTKH, CETOK KBaj-
PATHOTO TJIETEHHs, IITAMIOBAHHOIO
JHUCTa M3 HepKaBelolWe#d crandm ¢
necyaHo-rpaBUAHON 06CHINKOM
DuJLTPH CTEpPKHEBBIE M TpyOuaThie
€ BOJOMPHEMHON NMOBEPXHOCTHIO H3
NPOBOJIOTHON OOMOTKH, CeTOK rajyH-
HOTO TIJIETEHHA, MITAMIOBAHHOTO JUC-
Ta U3 HepixaBselolmelt ¢Tajn ¢ OJHO-
cyofinoft My ABYXCNORHON mecuaHo-
rpaBufinoil OGCHINKOM

INpamevanwus: 1. Ilpp npumenennu GUIBTPOB Ha CTepKHEBBIX

Kapkacax CHUXKaerTcs pacxoX Merajia. CrepxkHeBue (GHUIbTPH obnaga-
10T JYyYIIMMH THAPaBAMYECKUMH cBoficTBamu M obecneuuBaior Gosee
addexTnBHYI0 PabOTy CKBaXXMH IPH MJAHTENbHOf SKOIJIyaTalluy B BO-
IaX HeyCTOMUHBOrO XHMHUECKOTO COCT2Ba, KOTZAAa BO3HHKAeT OMacHOCTb
sapacraHds OGUABTPOR JKENE3HCTEIMH H KapOOHATHHIMH OTVIOXKEHHSIMH,
B pesy/bTare Yero CHHKaercs MX CKBaXXHOCTb M YMEHBINaeTcst NMpPOH3-
BORHTENBHOCTh CKBaXkHH. QHABTPH H& CTepIKHEBRIX KapKacax peKo-
MeHLYeTCSl NMPUMERATh B CKBaXXMHAX ray6uHoii mo 200 M.

2. @QuapTph! W3 CTANLHLIX TPY6 NpexnouTHTEeNblHee NPUMEHATb NpH
GonpluX IMIyOuHax cKBaxHH (Gosee 200 M),
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3. OunpTpHl MejeBHe HMITAMIOBAaHHHE M3 JIHCTa TOJILHHON 4 MM ¢
aHTHKOPPOSHOHHBIM NOKPHITHEM MOIYT YCTAHABJMBATbCH B CKBaXHHAX
rayGuaHoi xo 100 M.

4. JIpuMeHeHHe CeTOK M3 JIaTYHH Ha CTaJbHEIX KapKacax 6e3 aHTH-
KOPPO3HOHHOH 3allliTHl He PEKOMEHAYETCS H3-3a BO3MOXKHOCTH 3JEKTDPO-
XHMHYECKOH KOPPO3MH,

5. He crenyer npuMeHATb CETKH H TNPOBOJOUHYI0 OGMOTKY H3
OPOCTOi CTaJd H OUMHKOBAHHHX CTajell B (pHABTPAX, PACCUMTAHHHX Ha
AJMTENBHHA CPOK SKCIVIyaTallMd, H3-33 NOABEPXKEHHOCTH HX KODPO3H-
OHHOMY paspylLueHHIO,

6. V13 ¢uapTpoB GMOYHOIO THIA HA JAHHOM 3Tame OTHOCHTENbHO
HeBoJbllIOe PacHPOCTPaHeHHe NMOJYUHIH GUABTPH H3 NOPHCTOro GeroHa
Ha UeMeHTHOH cBssKe. [lpy waJWuHE BTOPOrO KOHTYpA H3 PHXJIOK 06-
CHITKH 3TH QHIPTPH paGoTaloT OoJee YAOBJCTBOPHTENBbHO. DiouHbie
(UIBTPH, KaK MPaBHJIO, NPEIHASHAYAOTCA WIS OoT6Opa HeGOJAbIIHX KO-
JIH4ECTB BOJHL

7. Jns aBTHKOPPO3HOHHOH 3alIMTH (UALTPOB B HacTroflllee Bpe-
Msl NCCJeROBaHB M MPHMEHAIOTCS B OTEUSCTBEHHOM ® 3apy6exHoh
NpaKTHKe CAeAyIOUMe BHAK CHHTETHYECKHX NOKPHTHH: a) MOJHITHICHO-
BHle, HAHOCHMblE METOLOM BHXPEBOrO HaNBUIEHHsA; G6) aSMaseBble;
B) STHHONEBHE; I) pe3WHOBHE, Ha OCHOBE XHAKAX HAUPHTOB;, A) Ha
OCHOBe IOJIHAaMHIHHIX CMOJ — MOJAHaMHA-11; moanaMup-12; e) mepxiop-
BHHHJIOBLIE JIAKH.

MeraJuHuecKHe TOKPHTAA, HaHOCHMEHE TajbBaHHYECKHM cmocoGoM
#3 DMHKa M MeJd, ABJASIOTCH MaJOHAJEXKHHMH, GHICTPO pPaspymianTed,
TIOSTOMY CHHTeTHYeCKHe NOKDHITHA CJAeJyeT CIHTaTh Gojee WPeNTIOYUTH-
TeJILHBIMH.

5.10. CrenmeHb XHMHYECKOH KOPPO3HH (HALTPOB 3aBHCHT OT COXep-
JKaHus B BOLE HEKOTOPHX KOMIOHEHTOB, OGYC/IOBJIHBAIONIMX PacTBOpe-
HHe MeTasjloB. TakuMH KoMmmOoOHeHTaMH sBasiores CO., O, H.S, HCI,
H,SO,4. Tlpu kantaxe Boj WHTHEBOrO KadecTBa ¢ HeGOJLUION MuHepa-
JH3au¥edl BOSMOXKHOCTb KODPO3HM 3a CUET HapyHIeHHs YIJIEKHCJIOTHOTO
PABHOBOCHSI MOXKHO NPOrHO3MPOBATb, HCNMOJB3YS TaK HA3HIBAGMBIH O«
Ka3areJib PusHepa — Ry

R; =2pH;—pH,

rae pH, — moxa3atesqb BOXOPOAHHX HOHOB, OTBEUAOLIMEA paBHOBECHO-
My COAEpXKAHWIO B BOJe Yr/eKHCAbHX coexudenuit; pH — darrnyeckas
BEeJIMYHHA KOHIEHTPALMH BOIOPOLHBIX HOHOB NOA3EGMHBEIX BOJ,.

Ipu R:<<9 Boza KOppo3uoHHa, eciu 7<<Ri<9, 70 BO3MOXKHO Da3-
BHTHe IIPOLECCOB KOppO3uM c Malo c¢Kopocteio. IIpn R;<<7 Boga
CKJIOHHA X BBINEJIEHHI0 KOJbMATHPYIOIMX oOpasoBaHuf. @DuIbTPH u3
HU3KOYIJIGPOXHCTOR CTadd Ge3 aHTHKODPOSHOHHEIX MOKPHITHH IPHMEHH-
Mbl IpH Ri==7—8, mpu HaJUYMH B KOHCTPYKLIHH JATYHHBIX MaTepHa-
JIOB CJIelLyeT MMeTh B BHAY, UTO ONTHMAJbHAs 06/1acTh WX HpPHMEHEHHS
HaxoAuTcs npH Ri:=6,5—8,5; HepxaBewomasi CTaJb XapaKTepusyeTcs
MaKCHMAaNbHON YCTOAYMBOCTHIO H NpHMeHHMa glaxe npu Ri=12—15.

IMpn KamTaXke CKBAaXHHAMH IIOA3eMHHIX BOJ, COJEDPXKAmHX cepo-
BOLOPOXA, CKOPOCTh KOPPO3HM CTANbHBIX BOAOTUONBLEMHHX @ OOCaZHHiX
TPy MOXeT JOCTHraTh SHAUHTENbHBIX BeJuduH —8—I10 MM/ron, mo-
STOMY B OTHX CJIyuasx ©06f3aTesbHO TPHMEHEHHE aHTHKODDO3MOHHEIX
KOHCTPYKIHX.

DIeKTPOXAMAYECKYI0 KOPDO3HIO ClefiyeT NPefOTBPAalaTh, HCUOJb-
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3ysl B KOHCTPYKIHYM GMILTPOB METAWIH ¢ GIMBKMMH SJCKTPOJbIMH 110-
TeHIHAJIAMH.

Ecan B npouecce IKCIIyaTalHH CKBaXXHH BO3MOXKHO IIpHBJeYelHe
TPYHTOBHX BOJ ¢ 3200JOUeHHEIX Y4YacTKOB, «JeJyeT YUMTHIBAaTb HaH-
6oJiee BepOATHOE YMEHDbIICHHe BeJMuMubl pHl orOupaeMBIX BOL M YBe-
Jauyenue KoHueHTpaunu HoS, uwto cmocoberByeT Ooslee HMHTEHCHBHOMY
IpOSB/ICHHIO KOPPO3HOHHBIX CBOKCTB TOM3EMHBIX BOJ.

5.11. Junamerp ¢duapTpa-Kapkaca ycTaHaB/MBACTCH HCXOASA H3 Ipo-
eKTHOrO JAeGuTa CKBAXKMHEI, TapaMeTPOB BOAONOABEMHOIO 0060pyAOBa-
HHS H € YYeTOM BO3MOXKHOCTH YCTPOMCTBA TIPaBHiHOH OGCHIMKH (CM.
. 5.2--5.4). [To ycnoBusM peMOHTA CKBAXKHH MHHUMAJbHBIA AHAMETD
KapKaca (uJbTpa ClAefyeT NpHHHEMATh He MeHee 100—150 mm. CxopocTh
JBHKEHUA BOAH B BOJOTOABEMHBIX TPyGax He MOJMXKHA NpeBHINATh
1,5—2 mfe.

5.12. JauHa &uabTpa B OLHOPOAHBIX BOJOHOCHBIX IIACTAX MOIL-
noctelo m=g10—15 M mpuruMmaerca pasHoit '(0,8—0,9)m  (dpuaprp
LOJIIKEeH YCTAHABJHBATHCS HA paccrosHuu He MeHee 0,5—1 M OT Kpos-
JNH ¥ HOLOLIBLL Lacra).

Ilpu mowmocry m>10—15 M anuHa ¢HAbLTPA ONpelelsieTcs B 3a-
BHCHMOCTH OT TIPOM3BOMIMTEJLHOCTH OKBaXKHH, H3MEHEHHS BOJONPOHH-
1aeMOCTH IOPOXN ¥ IMAPOXHMHUSCKHX YCJAOBHH,

TeoperHueCckH B OJHOPOAHEIX IIJIaCTaX BeNHYHHA THADABIMYECKHX
moTeph B (PUABTPE PACTeT A0 ONDPEAeNeHHBIX MPEALOB M NPH HEKOTO-
PHIX COOTHOWIGHUSIX pa3MepoB ¢uasTpa (ero WHameTpa, JIHHB, CKBaX-
HOCTH) THApPaBJHYeCKUEe TOTEPH M INPUTOK K CKBaXKHHe JNOJXKHE OCTa-
BaThCS! THOCTOAHHLIMH.

Tem He MeHee B PEaJbHBIX YCJOBHSX, YUHTHIBAs HEOLHOPOLHOCTD
BOAOHOCHBIX IJACTOB H BOSMOXHOCTh HMHTEHCHBHOTO XHMHUYECKOTO 3apa-
cTauHs (QUABTPOB, CIEAYeT YBEJMUHBATb JJAHHY M pPa3Mepbl OTBEPCTHA
¢uapTpos. [Ipn sToM B TepBYyio Ouepefb (PHILTPH LOJKHEL YCTAHABJIH~
BaTbCs B HauGoJsiee BOXONPOHHILAEMHEX 30HAX I1aCTa.

Ilpy HaJdA9MH HECKOJbKHX BOJOHOCHEIX T'OPH3OHTOB YCTaHOBKA
GOUALTPOB TPOUSBOLUTCS B KaXKAOM BOZOHOCHOM TOPH3OHTE C COeJHHe-
HHEeM HX TJYXHMH Tpy6aMu (NePeKpHBAIONIMMH pa3fie/ibHble BOAOYIOD-
Hble WM cIaGonpOHHLaEMbIE CJIOH).

B GeaHalmOpHBHIX BOMOHOCHBIX WJacTax JiyiMHa (GUIbTpa Ompeje-
JIfieTC ¢ YYeTOM MOHMIKEHHSs JHHAMMUECKOrO (YPOBHS B CKBaXKHHe:

0
B OTOM CJyyae MOIHOCTb M & he — Py rie h. — TepBOHaYANLHAS

MOLIHOCTh Ge3HamopHOro mJjacTa; Sp,— TPOEKTHOE MOHMKEHHe YDPOBHSA
B CKBaxXuHe.

5.13. Pasmep TMpoXoAHBIX OTBepcTHil QHJABTPA HAZHAYAIOT C YYeTOM
IpaHyJOMETPUYECKOr0 COCTaBa TOPOJ, CJaramollfX BOJOHOCKBI! roOpH-
30HT, H COOTBETCTBYIOLIEr0 pa3Mepa wacTHi rpaBuiiHoli obcemkH. s
nog6opa pasMepa OTBepCTUH QUJIBTPOB PEKOMEHAYIOTCS CNELYIOLIME OM-
THpHYecKUe COOTHOWeHUA (oM. Taba. 9).

5.14, PasMepH NpPOXOAHBIX OTBEPCTHH (HIBTPOB NPH YCTPORCTBE
MpaBUAHON OGCHLIIKM JOJKHBI TPHHAMATHCSH PABHEIMH CPELHEMY JAUaMer-
py dacTHn caos OGchNKH dsp, MPHMBIKAOMEr0o X cTeHKam  ¢rabTpa.

OcHoBHbEIM Tpe6oBanueM K NOJAOOPY TPABHUHBIX OGCHIIOK SBASETCS
obectieuente cy(HO3HOHHON YCTOHYHBOCTH TIODOX B NPHCKBAKMHHON
30He TIPH COXPAHEHWH OTHOCHTEJBHO HeGONBIIMX KOHTAKTHHIX IOTePb
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Tabaunua 9

Pasmepsl orBepcTHit ()MALTPOB B 3aBHCHMOCTH OT Koadduuuenra
HEOZHOPOAHOCTH HOPOA H HX CpelHero auamerpa

PekomeHpyeMble pa3Mephl OTBEPCTHH GHJBT-
poB
Tun dbuabtpa
B OJHODOAHBIX NOPO-| HEOAHOPOLHBIX MOPO-
pax < nax k. >2
H H
C xpyraoit mnepdoparnyett 2,5—3 dso 3—4 dsp
CeTuaTHi 1,6—2 dgo 2—2,5 ds
C wenesolt nepdopaune 1,25—1 dgp 1,5—2 dsp
T1poBOSOUHEIR 1,25 dgg 1,5 dsp
dgo
riae Buy= :i—— ; dso, g0, dio— pa3Mepsl yacTUl, MeHblle KOTOPHIX B BO-
10

IOHOCHOM ILIaCTe COflepXKHTCA cooTsercTBeHHo 10, 50 u 60% (ompene-
JSIOTCS MO PpadkKy TIPaHyJOMETPHYECKOTO COCTABa).

MpumMeuanue, MenpluMe 3HaYeHHS YHCACHHLIX KO3(dHLHeH-
TOB TpH dsp OTHOCATCS K MEJIKO3EPHUCTHM nopoxaM, Ooablike — K
KPYIHO3EPHHCTBIM,

Hanopa. [Ipn nombope rpaBHiiHOro (GHAbTPa B OTHOCHTENLHO OIHODOA-
HBIX TpyHTaX (ky<<D) IOMIKHO BHIACPKHBATHCA COOTIOILICHHE

L NP 12,

dso
rie dso ¥ Dy — cpelnuil JuMaMeTP COOTBETCTBEHHO BOJLOLOCHBIX MOPOA
M MaTepuana oGCHIIKH.

Ilns momGopa pasmepa uacTuu oOGCHIKE B CYllecTBeHHO CYhdo-
SHOHHBIX MOPOJAAX, NPM 3HAUMTENbHOM HX &HeomHOpoxHOcTH (Rx>>5)
MOXHO TOJB30BATbCA JAuanpaMMoll Ha puc. 14. PacueTHyio BEeJAHYHHY
CpEHero AuaMerpa OGCHUIKH WOJYYalOT YMHOXKenneM Ha O maiillenHOH
Tid rpaduKky BENHuMHBI XapaKTEPHOTO JHHamerpa (Ha TepeceueHHH C KpH-
BOH 3€DHOBOTO COCTABA).

405 o/ / 7
T

100

L1
£

3\
AY
ANY

AN

84

!
L}
1T YT
e o
VA /WA
}
_ / g Puc. 14, Fpabuk aas onpejpedeHus
/ Z/ 4 }/%/ ) 20 cocTaBa rpaBuiHOA OGCLINKH
J CH Y | 1 — KpHBBle 3epHOBOI'0 cOCTaBa IEC-
g fl 7 KoB; 2-- KpHBas XapaKTepHOro JHa-
905 o1 7 10mm MeTpa
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Hanpumep, Touke A Ha puc. 14 Ha TlepecedeHHH KDPHUBOH rpaHyJo-
METPHYECKODO COCTaBa BOJOHOCHHIX TIOPOJA C KPHBOH XapaKTepHOIO IHa-
meTpa (MyHKTHpHAs JHHMS) COOTBETCTBYET pacueTHBI juamerp 2,6 M.
CnenoBatenbso, Djg npasus ofcemin Gyaer 2,60X5==13 mMM.

Ilon6op Mexanuueckoro cocrapa Martepuajia IOpH YCTPOHCTBE JBYX«
H TPEXCJAOAHBIX TpaBuiiHBIX OOCHNOK (HUILTPOB HAJJIEKMT IPOUIBO=

Déo o
JUTh 0O COOTHOMICHHIO ;2-=4—6, rae Déo # Dgg—cpennue AuamerpH
50
YacTHIL, .Ma'rﬁ{)wmana ICOCENHHX CJI0eB OGCHIKH.

5.15. Matepuan OGCHIKH JoJXeH OHTb OJHOPOAHEIM. Bo BCex
CIyYasx KOJMYECTBO YACTHI[ MAKCHMAJBHOTO H MHHHMAJBHOTO JHAMET-
pa B cocTase OGCHIKH He JOJXKHO npesbuuath 10%.

OnTuManpHasg TOMIMEA OBCHTKH JNOMXHA cocTapaars 150—200 mm.
MunuMaJbHyIO ee BeJMYMHY CJeayeT BHOHpPaTh B 3aBUCHMOCTH OT
pasMmepa 3epeH TPaBHA H IecKa:

Pasmep sepes, MM . . . o 4 4—12 12—35
Tommuuea caosi  0o6CHIKH,
MM ., v + « « « & 60 70 80

B CKBaXHHAX € MHOTOCHOWHOX OGCHIIKOH TOMINEA <105 H3 Me-
KOro rpaBus (mecka) He JO/IKHA TMPHHHUMATHCH MeHBlUe NMPHOHILTPOBOMH
TONIHHE (OMOPHOr0) CJIOS IpyHTa. [IpHMeHeHHe OJa rpaBHAHBIX GUIBT-
POB TpaBHs HEOLHOPOJHOTO <cocTaBa HeleNeco06pasHO M3-3a CYyMecT-
BEHHOI'O Pacc/IOeHNS ero B Ipouecce 3acCHIKH.

Mpumeuanue Marepuan, HCIONb3YyeMEI JJIA NPABHAHHX
GuasTpoB, MOAXKeH OHTL He3arpA3HEHHBIM M HAJEXKHEIM B CAHATAPHOM
OTHOIIEHUY,

6. TUJPOTEOJIOrHYECKHE PACYETH BOJO3ABOPHBIX
CKBAJXHH M INAXTHBIX KOJIOAILEB [2, 11, 15—17, 19, 35,
40, 49, 50]

OBIIHE ITOJIO)KEHU A

6.1. OcHOBHEIMUH 3aJaiaM¥ THAPOTEOJOTHYECKHX pPAacueToB BOJ032-
GOpHKIX CKBAMXKHMH ¥ IIAXTHHX KOJOXIEB SBJSAIOTCH:

a) ompefeseHHe AeOHTa CKBaXKHWH U KOJOXNCB ¥ WOHMMKEHHS YPOB-
HA B mpouecce SKCIIyaTalHH BOX03a0OPHOIO COODYXKEHHS,;

i6) oueHKa BO3MOXHOrO BJHMSHHS |[[aHHONO BoJo03abopa Ha oCylle-
CTBYIOIME MJH HaMeuaeMele K CTPOHTEIbCTBY BOZ03a0OPH Ha JPYTHX
YyuacTKax BOJOHOCHOIO IJACTa.

OauoBpeMeHHO ¢ pelleHHeM STHX 3aJay Ha OCHOBE THIPOTEOJOTH-
YeCKHX PaCcYeToB YTOUHAIOT CXeMY PaCHOJOXKEeHHs BOX03aGOPHHIX CKBa-
XHH H KONOXIEB, X KOJUUECTBO M PasMmepn (riaybuHa, KuaMeTp).

6.2. Ilpu CHIPOTEONOTMYECKHX pacieTax BOX03a60poB OOLMHO B
KayecTBe HCXOJAHON BEJNHUMHBI HIpUHUMAaeTca JAeOuT Q, COOTBETCTBYIOLIHA
TPOEKTEpYemMoMy Bozomompebiaenmoo. Ho mepenko mpuxoauwrcs ompese-
JAATb MaKOEMAJbEHA JBeGHT Quaxc, KOTODHA MOXeT OLITh MOJYIeH Ha
paccMaTpPHBaeMOM y4acTKe BOXOHOCHOrO TJAcTa HJAH Ha Bcell momanu
ero pacmpoctpaHenus. B 006oux cayuasx pacdeTaMH YCTaHABJHBAIOTCH
pasMepsl BOZ03aGOPHOrO COOPYKEHHS, KOJMYECTBO, PACIOJOXKEHHE H
JEOUTH CKBAXKWH U KOJOJUEB TpPH 33JaHHOM BPEMEHH OKCINIYaTaluH
(oOeluHO 25 JIeT) H MaKCHMAJbHO JONYCTUMBIX {IOHHXKEHMIX YPOBHSA
SJ‘On.

44



Iuaoporeosornyeckye pacueTH BHNOJHAIOTCA OGHYHO HJIST HECKOJb-
KHX BapHaHTOB PACMOMOKEHHs BOL03a60opoB, MO KOTODHIM {pOU3BO-
LATC TEXHUKO-SKOHOMHYECKOE CONOCTABJCHWE M BHOOD ONTHMAJILHOM
cxeMmnl Bogo3abopa.

Bo Bcex BapuaHTax pacyeTHEE NOHHKeHMS YPOBHS COMOCTABJAOT-
Csl C JAONYCTHMEIMH TIOHUIKEHMSIMH,

IIpn Spacu>>Sgon HpoexTHpyeMHA XeGHT Bogo3abopa He MOXKer
cyuTaThCs ObecHeueHHEIM. B 3TOM ciyyae HeOGXOLMMO YBeJUMHTH HHC-
JIO CKBAaXHH (KOJOJNIeB) JHGO pacnpeneiurb HX Ha Gosbllell IJonianH.

[Ipu Spacu<<Sgox AebuT BoJ03abopa MOMeET OGHTh YBEJIHUYEH HIH
TpH COXpaHeHMW HeO6HTa JOMKHO OHITH COKPAlleHO KOJHYECTBO CKBa-
JKHH UIH KOJOLUEB M YMEHbUIEHO PACCTOSAHAE MEXLY HUMH.

TpubamKeHHO BeJHYHWHA MONYCTHEMOPO NOHHXKEHHS YDOBHA MOXKeT
6LITh OTIpefieNieHa CASAYIOWHuM 06pasoMm:

IAsi Ge3HAMOPHBIX BOA,

Spon = (0,5—0,7) he—Ahﬂao—Ahdﬁ (1)
JUJIsT HAMIOPHBIX BOJX
Spon = He — [(0,3 —0,5) m + A Hyae + A Hgl, (2)

rae he u He —- COOTBETCTBEHHO NePBOHauaJbHAd TAYOMHA BOAH JO BO-
Joymopa (B ‘0e3HANOPHEIX TOPH3OHTAX) W Hamop Hajx TOJOIIBOA IOpH-
30HTA (B HANOPHHIX 1AACTAX); Ahgae M AHgae — MaKcHMaJbHas TIJIY-
6una NOrpyXKeHHs Hacoca (HMXKHeX ero KPOMKM) ToJ JAHHAMHYECKHi
ypoBeHb B CKBaxkuHe; Ahg u AHg —morepu Hamopa Ha Bxoje B CKBa-
JKHUHY; M ~— MOIIHOCTb HANOPHOTO R/acTa.

T'uaporeo/oruueckyue pacyeTHl BoJA03a0OPHBIX COOPYXKEHHH MOryT
OblThb CHENaHbl TIpH TOH HJAM UHOH CTEmeHH CXEeMATH3aUMHK CHIPOreoJo-
ruueckoil 06CTAaHOBKYM. BBHAECAMAIOTCA <CJENYOIHe CXeMbl BOJIOHOCHHX
NJ1aCcTOB:

a) JNOJMHBI PeK — MNOJNYOTPAHWYGHHHIE MJACTH (C OLHHM TPSIMOJH-
HelHBIM KOHTYPOM NMHTAHHSA) H TJ1aCThi-ONOCH;

0) apre3uanckue GaccellHbl — HEOrpaHHYEHHBIE IO INVIOWIAAH Paclpo-
CTpanieHHsl H30JHPOBAHHEIE H CJOHCTHE BOJOHOCHHE FODH30HTH;

B) OrpaHMueHHble NO NJIOWAA¥ PacMpPOCTpPAaHEHMS TJIACTH (mONys3a-
KPHITHE M 3aKPHIThie BOJOHOCHBIE CTPYKTYPHI).

Huxe mpuBoxsTCs OCHOBHHE PAaCUETHBIE 3aBHCHMMOCTH JJISI OUEHKH
IpOu3BOAMTEJNBHOCTH BOA03a00POB B YKa3aHHHX YcloBHAX. B Goxee
CJIOXKHBIX THAPOrEOJOTrHIECKHX YCNOBHAX MOTYT OHTb HCTIOJb30OBAHHI
Apyrie MeTOXH pacuera: THAPABJHYECKMI, MOMENHDOBAHHE M JApYIHe.

6.3. O6mas pacueTHas 3aBHCHMOCTb JJs ONpefeSeHHS TOHHIKeHHH
YpOBHEH WOA3EMHHX Box B JIOGOH TOouKe NJacTa MOXKeET OHTH NpeXs
CTaBJIeHA CJeAyloIuM o6pasom:

— I/ HAOPHBIX IJI2CTOB

Q )
§= 2n km Rs @

— Aas ‘6e3HANOPHLIX NJAACTOB

s=t-) B-2 & (4)

3necy Q — cymmapHuf Ae6uT BOA03abopa; km — BenMuHHA BOAOUPO-
BOJIHMOCTH SKCONYaTHpyeMOro miacrta (k — xoshduunedt Qrabrpauny,
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M — MOIIHOCTb); Me¢ — €CTECTBEHHASN MOIIHOCTb TPYHTOBOTO TOTOK2;
R — rujpapiHyeckoe CONPOTHBJCHHE, 3aBuCsillee OT  THAPOTEOJOTHYE-
CKAX YCJAOBHH M THIA BOL03aGOPHOIO COOPYIKEHHS.

Ipu onpeneneHHH NOHHMKEHHS YPOBHS NOJ3EMHBIX BOJA HEMOCPEJ-
CTBEHHO B CKBAXHMHE HJM I0aXTHOM Xojojue B ¢opmynax (3) n (4)

cjaenyeT NpUHAMATD:

The Ro— 3HaueHHe T'MADABJKUECKOTO CONPOTHBAEHHS R B TOUYKe Pacmo-
JIOXKEHHS CKBaXHHB (Koaomua); §— JOTONHHTENBHOE CONPOTHBJSHHE,
yuHTHBaKIlee (HUILTPAUHOHHOE HECOBEPIIGHCTBO CKBAXKHHB HUJAH KOJOJA-

o
1a; B=T—eomomenue pacxofia pacoMarpHBaeMoR CkBaKHMHH

K obmemy pacxomy Bojosabopa Q.
Pacxos BOR03aGOPHOTO COOPYKeHHs MOMKeT OHITh HaWHeH mo Cle-
AYOLIeH 3aBHCHMOCTH:

IJIST HAMOPHLIX T/1aCTOB
27 km Spon
i (6)

¢="RFpe !

s Ge3HarnopHbIX MVIACTOB
mk Spon (2 he — Sgon)

2= Ry TBe ' M

3mech Spom — MAKCUMaJbHO AONMYCTHMOE HOHHXKEHHE YPOBHS fIOA3EM-

HBIX BOX.

Huxe npuBOAATCA YKa3aHHS IO METOAMKE ONpefelleHHsl BeJHYMH R,
Ry u §. Caeayer uMeTh T BHRY, 9TO RennumHu Ry, § u § B dopuynax (6)
u (7) \MOMKHB! ONPEJEeNATHCH JJsS CKBaXXHH (KOJOAUEB), pabOTAOUIKHX
Ha Hawbojee HaTPYKEHHOM yduacTKe Bogo3afopa, rie OXugaeTcs HAU-
Bonbliiee NOHNKEHHE YPOBHSA NOA3GMHLIX BOX,.

PACYETbI BEPET'OBbIX BOO3ABOPOB
(B JOJIMHAX PEK)

6.4. Baxkuefiuum (axkTopoM, OUpeAeNsIONIMM YCJIOBHS 3KCILIyaTa-
uuu GeperoBrlX B0A03a6OPOB, sBJASETCS HaJHYHE [OCTOSHHHIX I10-
BEPXHOCTHBIX BOZOTOKOB, C KOTOPHIMY THAPaBJHYECKH CBASAHBI BOJOHOC-
HBI@ TODU3OHTHL, Brarozaps 9TOMY IIPOM3BOZHTENBHOCTb OEPErOBHIX BO-
nosabopos obecmeynBaeTcss B OCHOBHOM 3a «cdeT (DUJABTPAIMH DPEYHHIX
Box. IIpussevenue TMOBEPXHOCTHOIO CTOKA NPHBOAHT K OHICTPOH CTabH-
JU3ALHK YpOBHEH MNOJA3EMHLIX BOJ B CKBaXkKHHaX OeperoBhIX BOJO3a-
60pOB.

B Ta6a. 10 npuBefeHH pacyeTHble 3aBUCHMOCTH U ONpeAe/eHHS
TUIpaBJIHYeCKHX COnpOTHBIeHMit R H R, npu pabore Bomo3abopoB pas-
JHUYHOro TuMa BOJM3H COBEepDIIEHHHIX PeK B YCJIOBHSAX YCTaHOBHBILNeHCH
¢uaprpauuy, [lox coBeplieHHBIMM B (UJIbTPALMOHHOM OTHOINGHMH pe-
KaMy TIOHHMAIOTCA TakHe, B KOTOPHX (HIbTPaIHA HOBEPXHOCTHHIX BOJA
B BOMOHOCHBIA NJIACT Yepe3 PYCAOBHE OTJIOXKEHHA TPOHCXOMHT Oes cy-
HeCTBEHHBIX [IOTeph Hamopa M Jedopmanmu TOTOKa B WMOAPYCIOBOk
80He, B CBSI3M C UeM YDOBHM TIOA3EMHLIX H TOBEPXHOCTHHIX BOZL HA ype-
3¢ PEKU NPAKTHUEeCKH coBHafaioT. K COBepIlieHHLIM PEKaM MOMKHO OTHe-
CTH DEKM SHAUMTeNbHOH WIMPHHH (UIHpHHA GOJbUIE MOUIHOCTH BOJO-
HOCHOTO TOPH3OHTA NHOJ PYCJIOoM pekH) O6e3 OoAbIIOro <Jiosg JAOHHOIO
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3aBucuMOcTH JJsl pacueTa BOAO3a00pOB B HOJMHAX pekK

Tabauna 10
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HJANCTOrO MJH KOJLMATHPOBAHHOTO MaTepHana, NDPENATCTBYIOUIErO0 (HJib-
TPALKK PEUHKX BOJ B BOZOHOCHHE TIIACTHL
YenoBHble 0603HaueHHs K (QHopmynam, npHBedeHHHM B Taba. 10,
JaHb B [IPUMEYAHHSX M Ha COOTBETCTBYIOIIMX cxeMax. UucieHnuele sHa-
yenus Qyukunu f(¥, y), Henoabsyemoi B ¢opmyse (5) Taba. 10, mauw
B TabJu. 11.
Ta6arnma 11

3navenns dynkuun f(X, y)

f(x, y) npu y, paBHOM

X

0 1 1,2 1,8 2 2,6
0 1. 0,65 0,42 0,23 0,16 0,1
0,5 0,45 0,35 0,3 0,22 0,14 0,09
1 021 | 019 | o018 | 015 | o011 | olos
1,5 012 | o1l | on | 01 008 | 0,06
2 0,07 0,07 0,07 0,06 0,06 0,05
2,5 0,05 0,05 0,05 0,05 0,04 0,04

Ipupenenmrie B Ta6n. 10 3aBHCHMDCTH MOXHO HCIIOJIB30BATH TaKKe
Ans pacyera HECKOJbKMX B3aMMOLeHCTBYIOMMX BOJO3a00pPOB TWPH pas-
JIHYHOM HX PACIONOXeHHH. B 3TOM ciydyae cymMMapHOe WOHMIKEHHe
yPOBHS Scym MOXHO HalTH no (OpMyJaM:

LISl HAOPHBIX MOTOKOB

n
Seym = X, St3 (8)
i=]
AJis1 Ge3HaTOPHBIX MOTOKOB

scym-"'-he_\/hg—z (2B — Sy) S: , (9)

i=1

rae S; — moumkeHue, o0ycnI0BAeHHOe Jel- ’
CTBHEM  OTAeAbHOro  {-ro BOA03abopa 200M [ KB
(=, 2, .., n); n—obllee KOJHIECTBO _.@_/."..’_s‘_..
BOJ103a60OpOB. S
s
l"')
250M i
— L
Mpuvep pacvera. Ilycts Bogosabop co- o CrB2Z |
CTOWT H3 TPeX CKBaXHH, paclnojioXXeHHe o 3
Roropelx yxasano Ha puc. 15, Tpefyerca & 1500 A
HailTu noHHXKeHHe B ckB. 2. Jlebutel ckpa- ——
XHH OAMHAKOBH H paBHM Q=2 ThC. M3/ ._..d;_.._..‘.._,‘_
/cyT. BennuuHa BOXONMPOBOJAMMOCTH Hamop- iC/(Bb‘
HOro nnacr2a palma2 km=>500 m?/cyr. Pa-
auyc ckB. 2 ro=>0,2 M, cKBaxXMHa COBep-
IIeHHasL Puc. 15, (i’);ecr'v:zmk npumepy

49



O6uee moHMMeHHe YPOBHS B CKB. 2 Hafilem mo ¢opmysne (8), xo-
TOpas B JIAaHHOM chydae GyAeT HMeTh BHI:

Seyn = S1+ 83+ Ss,

rge S; B S3— cpeska YPOBHS Ha CKB. 2 COOTBETCTBeHHO or OkB. 1 H 3,
Sz — noHMKenHe YposHs, OGyCNOBJeHHOE AeHCTBHEM CKB. 2

HaxonuM  COCTBeTCTBYIOUME  THADABJAHYECKHE  CONPOTHBJCHHS
(raba. 10):

nas cxs, 1 }[q)oprIa (1)1, Taba. 10

IJist CKB. 3
2 2
Ry = In V (250 - 200)2 4 30 — 2,05
¥ (250 — 200)? - 302
0 0)2 4- 502
Ry=1In V(250 + 150) + =1,28;
V (250 — 150)2 4- 502

nns cks. 2 [dopmyna (2)], Tabm 10

2.250
= =7,82.
2 In 0,2 ’
Orciona no“popmyne (3):

2000

=— =1,3 m;

S1=75,14.500 % "
2000

Sy = 2.3,14.500 7,82=4,6 M;
2000

= — 1,28 =0, .

*= "2.3,14.500 8 u

CrenoBartenbHO,
Seyn=1,3-+4,64+0,8=6,7 m.

PACYETH BOJO3ABOPOB B APTE3HAHCKHUX BACCEWHAX
(HEOrPAHHYEHHBIE IVIACTDI)

6.5. Ilaa apresuaHckux GacCcefiHOB XapaKTePHO STAXKHOE CTPOEHHE
BOJOHOCHOH TOJMIM, XOpOllo NPOHHIAeMEHle BOJOHOCHHIE OTJIOXKEHUS
yepeXyIOTCH 3/eCh C BOMOYIODHBIMH WJM CNa0ONPOHHIaeMBIMH Pasaesb-
HBIMH CJIOAMH. B COOTBETCTBMH C 9THM MOXHO BBLIACIHTL CAeIYIOMHE
pacyerHble CXEMH:

1) usOnMpOBaHHHIE He OrpaHHYeHHbie MO IVIONIAAHM BOJOHOCHBIE TO-
{DH3OHTHI;

2) cJOHCTHIE BOLOHOCHBIE FOPU3OHTHL.

6.6, MsoaupopaHHble HeOTPAHMUGHHEE IJACTH XapaKTepH3yOTCH
OTCYTCTBHEM BHEIIHHX MCTOUHUKOB MHUTAHUA MOA3EMHBIX BOA. JeGuThl
Bon03a00poB ofecneyHBalOTCA NMPHTOKOM BOXB 32 CYET OCYIIEHHS BO-
JOHOCHHIX. Mopox (CTaTHYecKHe 3amachl) H cpaloTKM HANOPOB MOA3EM-
Hbx Box (ynpyrHe 3amacel). B CBA3M C STHM Npu SKCIVIyaTaumMK Bo-
Jl03a6GOPHEIX COOPYXKEHHH JaXe B TCUeHHe BecbMa IIHTENLHOIO BpeMe-
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HE HMEET MEeCTO HEeYCTaHOBHBIIASICS (UIALTPaiMs, T. €. YPOBHH IIOJ3€Me
HBIX BOJX NpH paGoTe BOZ03aG0pPOB HEMPEPHIBHO CHHKAIOTCH.

DKCIIyaTallusd BOJ03a60poB B H30JNPOBAHHHX HeOrPaHMICHHBIX
mjacrax <composoxzaaercs o6bmHO 00pasoBaHHeM OOWHMPHEIX BOPOHOK
JelpecCHy, 3aXBaTHBAIOUMX TIOMARH B JECATKH H Jdaxe COTHH KBaj-
paTHHX Kujaomerpos. IIpH npoekTHpOBAaHHMH- BON03aGOPOB 3fech HEOO6-
XOAMMO YWHTHIBATH BOSMOXHOE BJHSHHE HaMeuaeMoro Bojoornbopa Ha
CYUIECTBYIOLIHE BOJX03260PHEIE COOPYKEeHHS.

OcHoBHBIe pacueTHble 3aBHCHMOCTH JJI ONpeleseHHs THApaB/Inue-
CKHX compoT#BaeHuii R u R, mpu paGore BoA03a6opOB B H3OJIHPOBAH-
HHX HEOrpPaHHUYEHHLIX N1aCTaX NpHBeJeHbl B Tabu. 12.

O603HaueHus, HCIOJb3YEMEIE B Tabaung, AaHL B IPUMEUAHUAX M
Ha COOTBeTCTBYIOUIMX cxeMaX. KpoMe TOTO, HCIOIB3YIOTCH CAEAYIOULHE
o6osnaueHus: {-—speMd, Ha KOTOPOE PACCUUTHIBAETCS IIOHHIKEHHE
ypo]-:aﬂa NOASEMHHX BOX; @ — K03(Q(hHINEHT Ibe30NPOBOAHOCTH MJACTa;

m

a,=7; b — BOJOOTAYA TOPOJ; rn,,=‘1,5]/d—t? (%, y) — dymxuus, unc-

JleHHBle SHAYeHUd KOTOpo# JaHu B raba. 11,

6.7. Bce mpuBefeHHble B TabJHUE pacueTHble 3aBHCHMOCTH CIpaBed-
JIHBH TIpH TOCTOSIHHOM pacxoje BomosalopHbx coopyxeHult. B ciyuae,
ecan aebuT BOZ03a6opa M3MEHSETCst BO BPEMEHH, ClefyeT NPEACTaBHTb
JeHCTBUTENLHLIH TpauK H3MEHeHHS pacxoja BoAo3abopa CTyneHuaTol
Junuelt, Torfa NOHMXKEHKS YPOBHA NOJ3EMHEIX BOJ HaxomArcs no ¢op-
MyJaM, YKa3aHHblM ® TaGiHIaX, B KOTOPHX BesmunHa Q mpunumaercs
paBHOH HayaJbHOMY 3HaueHuio JebuTa Bojo3abopa Q, _a BMECTO THA-
PaBJHYECKOro CONPOTHBJGHHSA IOJACTAaBJAETCA BeluuuHa R, paBuas:

k
R=BRU—1, (10)
j=1

rae R(f{—t;) — rumpaBAMYecKOe CONPOTHBJEHHE TIPH TOCTOSHHOM pac-
xole (oM. TaGa 12), KOTODOe ONpelelsieTci Ha MOMeHT BpeMenu (f—
—1i;); t; —BpeMs Hayana AefcTBHst j-H CTYNeHH; j-— HOMeP CTYNEHH C
MOCTOSIHHEIM CPCAHHM 3HAuYGHHOM pacxofa BoJdo3abopa;
Q—Q
Bi=—7g, — h=1

% — KOJIHYECTBO BBHWISJAEHHBIX CTYNeHeft H3MeHenns neGurta Bojozabopa.
6.8. Pacuer noHMKeHHH YDPOBHS IIPH 3aJaHHOM IIOCTOSHHOM YPOB-

at
He Ha BOZo3abope mpH HOCTATOYHO GOJLIIOM BPeMeHH -,;>500; ro —
7
0
pasmepsl Bogo3afopa B8 GiaHe) NPHONMKEHHO MOKeT OHTb NpoBe-
JeH TO CASAYIOWUM DHopMynaMm:

QW _4nkmS,
S=taim B QO="F—". (11)

3uech R — mo-mpexHemy THAPABAHYeCKOe CONPOTHB/IEHHC Bogo3abopa
IpH MOCTOAHHOM pacxolle; Ro-— 3HaueHHe 3TOTO CONPOTHEJSHHA B TOY-
Ke pacnoJioXeHHs Bodosabopa; Q(f) — usmensiommiics B0 BpeMeHH
pacxoj Boxo3abopa, Sp— 3aJlaHHOe MOHMIKEHHE YPOBHS Ha BOZO3abope.
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Ta6auna 12

3aBUCHMOCTH HJA pacuera BOAO3&6OPOB B H30JHPOBAHHHX HEOrpaHMYEHHBIX mJacrax
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Ta6auma 13
3aBUCHMOCTH JJAfA pacdeTa B0/03a00poB B CJAOHCTBIX IVIacTax
A:: CxeMa mJjacTa ConpoTusieHne _g ConpoTUBIeHHE _g_ TIpumevanus
&g 28 %8
/1 r
- dat <0.1
’E /{m,, //11/ kot
= DRI N 0 _
g R=ln 2% (1) Ry =In rrM 2) Mo >3=5
0 —_—
E ren=1,5Va*t
* __ ﬂ_
B+ p*
kmt
" a) 5,>0 a) Sp>0 By >|1— |(1+ )2>1—2
= R= vin-=2% Ro=-ln—£§§—+ rsxn=1,6 Va*t
£ P To Em+ (km)
3 r 1 1,12 B ot = —————
5 + Ko | & )| + In (5) B+ P
5 B by o 1 k1 1
& ~ ~ A _ &
= 6) Sn 0 ) S“;”IOM B~ m [ km T (km)y
N r 3 r
P R—Ko(?) (4) R0=In—7——— (6) _ ‘km . _ kmp.n
’ (km)y (km)np




[Tonm:kenuss yposHs NpH AeHCTBHH HECKONbKHX BON03a6OpOB Haxo-
ISITCSL {0 POKOMEHAALHAM, H3/0XeHHHM B 1. 6.4 ([popmynsr (8) H
9]

6.9. B cl0ouUCTHX BOJOHOCHBIX dJlacTax (POPMHDOBaHWe Samacos
TION3€MHBIX 'BOJA INPOHCXOAWT TOJ BJMAHHEM NeEpPeTeKaHHT NOL3EMHEIX
BOJ, B SKCIIyaTHPYeMbAl TOPH3OHT H3 COCEAHHX THTAIOIHX [IACTOB de-
pe3 ciaabonpoHHaeMEle PasfesbHble CJIOH B KPOBJE KM NOLOLIBE IO-
pu3oHTa, Pexum pabGoThl BOZo3abopa B oblleM ciyuae — HEYCTaHOBHB-
muiics, Ho TPy OOJBIIMX 3amacax BOAH B IUTAIOUIMX N0JacTaX H HH-
TEHCHBHOM IlepeTeKaHAH NOHMXKEHUs YDOBHefi Ha Bomo3abope MOryT
cTabNUIH3HpPOBaTHCA.

OcHOBHHE pacyeTHHE 3aBHCHMOCTH JAJs OIpPeHeJeHus THApaBJvye-
CKHX CONpOTHBJIeHHii R M R, mpusefienn B Taba. 13. dopmyar (1) u
(2) Tabm 13 oTHOCATCA K 1©CAy4alo, KONAA BepXHHH CI0fi ¥MeeT BecbMa
ciaabyo mpoHunaeMocTbh (Ry< &), COREPIKHT BOXH CO CBOOGONHON moO-
BEPXHOCTbIO ¥ 00/1ajaeT 3HauuTeNbHOH BogoOTRaueir (U >p*). Huxk-
HHH — SKCILIyaTHPYSMBI TJIaCT CJIOKEH XOPOLIO TPOHULAEMBIMH [IOPO-
navu. Takas cxeMa XapakTepHa JJIS HeIVIiyOOKO 3a/eralolllHX apTe3HaH-
CKHX BOJOHOCHBIX TLJIACTOB.

B cxeme TPEXCJIOHHOH TOJIH SKCIAYaTHPYEMHIT MJIacT IMApaBJAHYE-
CKH CBSI3aH € COCeJlHHM IHTAIOIMM BOJLOHOCHBIM TOPH3OHTOM € Tapa-
MeTPaMH (RM)g ¥ Mn. OTa CBA3b OCYINECTBISETCS NyTeM INepeTeKaHHd
MOJ3EMHBIX BOJ H3 NMHTAIOUEr0 [JacTa B SKCIVIyaTHPYeMBIi uepes pas-
JieJIbHBIA CNof ¢ mapaMeTpaMu ko, mo. ECAn IpH 9TOM TOHMKCHHA YPOB-
H BOJABl B NHTAIOLIEM BONOHOCHOM TOPH30HTe HeBeJukH (Sn=0), TO
10 UCTEUEHHM HEKOTOPOI'O BpeMeHH (HJIbTPAUHS MOA3EMHHX BOX K BO-
n03ab0py npHOOpeTaeT YCTAHOBHBLIHECA XapakTep [dhopmyasl (4) u
(6) Taba. 13]. Uncnenuvle sHauenns ¢ynkuun Kg(2) Jaubn B TaGa. 14.

PacueTHble 3aBHCHMOCTH, UpHBeJeHHEE B Tala. 13, xapakTepusylor
paboTy opguHOYHOH ckBaxKuHHL. IIpH pacuere CHCTeMBl B3aHMOJEHCTBYIO-
UIHX CKBAXHH CJEAYEeT HCHOJb30BATb DEKOMEHAAINH, JaHHbe B 1. 6.4

[popuyast (8) u (9)].

TaGaupa 14
3nauenus Qynkumit Ko(2), erfc(z) n ierfc(z)

z Ko (2) | erfe (2) |Flerfe (2) z K,(2) | erfe (2) ierfe (2)
0 1 0,56 0,6 | 0,78 0,40 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 0,567 0,26 0,09
0,06 | 2,93 0,93 0,51 0,9 | 0,49 0,20 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 1,21 0,32 0,09 0,03
0,2 1,75 0,78 0,39 1,31 0,28 0,07 0,02
0,25 | 1,54 0,73 0,35 1,4 | 0,24 0,06 0,01
0,3 1,37 0,67 0,31 1,51 0,21 0,03 0,01
0,35 | 1,23 0,62 0,28 1,6 [ 0,19 0,02 0,01
0,4 1,11 0,57 0,25 1,71 0,17 0,02 0
0,45 | 1,01 0,52 0,22 1,8 0,15 0,01
0,5 0,92 0,48 0,20 2 0,11 0



NMpumep pacuera. Hanopuuifi BOAOHOCHHIH TOpH3OHT (KO3 duUUEHT
$uapTpamun k=20 M/cyr, MowHOCTr m==50 M, ynpyraf BOJOOTAaua
p*=10"%) mepeKphHIT CBepXy CJOEM CYIVIHHKA MOLIHOCTBIO Mo==10 M ¢
xoapduumepToM dunbrpaumn ky=0,1 mf/cyr u BomooTAavehr p==0,08.
B cyrauekax pa3BuT ‘Oe3HaANOpHBII TOTOK, THAPABJIMYECKH CBA3AHHLIHA
¢ HEXeJNeXalldHM HaNOpPHHM IvacroM. Tpebyercs HaHTH noHHXKeHue
YPOBHSI B COBEDUIGHHOH «ckBaxmHe (ro=0,2 M) upn or6ope Q==
=W THC, M3/cyT B TeueHHe 25 Jer = 10 cyT.

Has pacuera scnonnayeM dopmyay (2) taba. 13.

O606meHHE K03h(HIUEHT Tbe3ONPOBONHOCTH B JAHHOM Cayyae
paBeH

20-50

= m =1,25.104 M?®/cyr.

CiieoBaTebHO,
rea=1,5 ¥ 1,25.10¢.10% = 1,68.10% m,

Torna
1,68.10¢
=ln —————=11
Ro In 0.2 23,
a TIOHMXeHHe ypoBHsA mo Jopmyne (3)
4000

S 11,8=17,2 M.

=2.3,14.20-50

PACUYETHI BOZO3ABOPOB B OTPAHMYEHHBIX
(3AKPBITBHIX, IIOJIY3AKPBITbIX) BOJOHOCHBLIX IIJIACTAX

6.10. Ilox SsakpHITHIMH NJIaCTaMH INOHHMAIOTCA CTPYKTYpH, orpa-
HUYEHHBIE CO BCEX CTOPOH HENPOHMI@eMEIMH KOHTYDaMH, Uepes KOTOpHE
NPUTOK BOAH NPAaKTHYECKH MOXKHO CYMTAaTh DaBHEIM HyJiO. B moaysax-
PHITHX CTPYKTYpaX HenpoHHIaeMble TIPaHHIUE JHIIbL JaCTHYHO 3aKPHI-
BAlOT IIIACT.

OCHOBHBIMH HCTOUHMKAMH IHT2HHA BOL032GOPOB 3Jechb SABJAIOTCA
ynpyrasi W paBUTALHOHHAs BOROOTAA4Ya HOPOA, CJAATAOUMX IJIAcT, a
TaK:Ke CTATHUCCKHe 3amackl BOJABL B KPAaeBHIX YacTAX CTPYKTYpH, Fhe
BOJOHOCHbIE TFOPH3OHTHI BBIXOAAT Ha moBepxHocTh. [Ipm 2Kcnnyarauuu
B0J03a60POB B 3aKPHTHIX H HOJY3aKPHTHIX CTPYKTYpax OOBIYHO HMeeT
MeCTO HEeYCTAHOBUBLIMHCA PeXHM (HJILTDAIHH,

B tabux. 15 npuBegens GOpMYJH AJA OUPefeNeHHS THPABIHIECKHX
conporuBieHuft R u Ry OGo3nayewus K HHM JaHH B NPHMEYaHHAX,
PacCMOTPEHH OrpaHUYeHHBIE TIacThl ¢ 1-—2 HeNpOHMIIAEMHIMH TDaHH-
HaMH K IIQJHOCTBIO 3aKpDHTHe BOLOHOCHbIE TOPH3OHTHI.

B Taba. 15 npau rakxke cayuailf, koria npu paGorTe Box03aGopa,
pacrnojaramomeroci B 06JacTH HAaNOPHHIX BOA (BOXOOTAZada p*), mpo-
HCXOJHT OCYyIIeHHE TIlJacTa Ha ydacTKe BHIXOJa €ro Ha IOBEPXHOCTb
(Bomootaaua p) [dopmyna (3) u (4)]. HkcaeHHbe 3HAYEHHS ClelHalb-
HEIX QYHKUME erfc u lerfc, BXOAAMKX B HekoTophle Qopmynan Tabu 15,
JaHbBl B Tabn. 14.

Pacuer B3auMofiefiCTBYIOIUNX CKBAaXMH B OrPaHHYeHHHX IJIACTaX
MoXKeT OHTb BhimosiHeH mo ¢Qopmynam (8) u (9) m. 64.
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Ta6auma 15

3aBrucuMocTH  JJst pacdera BOJLOS&GOPOB B OfpaHHYeHHHX nJacrax
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NEPUOAMUECKU NEWCTBYIOIIME BOLO3ABOPHI
TIOA3EMHBIX BOA

6.11, BonosaGopsl TpH TakOM pexHMEe YCTPAMBAWICA B ciayyae mne-
PHOAMYECKH H3MEHSIOWIerocs BOXONOTpeOIeHNs. B YacTHOCTH, 8TO HMeEeT
MeCTO NP HCIOJb30BAHWH IIOJ3eMHBIX BOA JJIA OPOIIEHHS, KOTAA BOAO-
3a60DPH BKJIOYAIOTCS B SKCIVIYATAIMI0 TONBKO B BEereTAMOHHEIR MEPHON,
I'pagux BojooTGOpa mMpH 5TOM HMeeT UMKJIHYeCKHH XapaKTep ¥ IIOBTO-
pAencs W3 rofxa B ToA .(puc. 16). AHaNOTHUHO M YPOBHHM ION3EMHBIX
BOJ, Ha BOJ03a00pe HCIILITHBAIOT Me-

proxuyeckue KoJieGauns. IloHuxe- Q
HUS YDOBHS MOTYT OHTb HaliJeHH
o hopmyae 4 2 &

S=S8p-+AS, (12) 8 G | e |
riae Sep — cpennee MONHKEHNe r
YPOBHA, OOYCJOBJIEHHOEe IOCTOAH- — T T
HBIM BO BPEMEHH CPeIHHM BOJOOT- to
6opoM Q¢p, MpuueM T ¢

¢
Q4
= 13
QCP T ! ( ) Puc. 16. Tpadug neprHoanueckoro Bo-

ROOTGODA

rae Qep— CpPefHHi PacXof, BOX03a60pa B NEPHOK €ro SKCIyaTallHH;
tp — AJNHUTEJLHOCTh TEepHOJA PpaboThl Bomosafopa (OpH  OPOLIEHHI —
MPOAOJIKHTENLHOCT, TIOJAUBHOTO Nepuoga); I — AAMTENBbHOCTb TOJNHOTO
nHKAa paGoThl BeAozaGopa (OGHMHO rox).

Iounxkenne Scp HAXOZUTCA N0 cooTHowWweHHaM (3) u (4), B KOTO-
pux Q=Q¢p. Tuapasauyeckne compoTmsienus R uju Ry B 3aBHCHMO-
CTH OT CTDOEHUS BOAOHOCHOIO TJAacTa DAacCYMTHBAIOTCA Ha MOMEHT
BpeMeHH ¢ OT Haua/ja INePBOro BKJIOYeHHA BOZ03abopa.

Besuunna AS B dopmyne (12) mpeacrapiser cofoi AOMOJHHTE b
Hble KOJieGaHHst YPOBHS OTHOCHTEJNBHO CpefHero mosoxenust. [1pnOau-
JKEHHO oHa MoxKeT OBITb OLEGHEHA IO clieAylomen dopmyne:

Q tO * *
AS=——— [(1 T) R (*)—R (1 to)]. (14)
3necy R (¢*) — ruapaBanyeckoe conpoTusiaeHHe R (uau  Ro) npH =
=1{*; (* —pBpeMs OT Hauana IOCHeAMero  BKRJIOUeHHS  Bojo3abopa;
RI(#*— ) — rumpaBanveckoe ICOMPOTHBICHHe R NpH f==it*—i,,

MakcumasnbHoe TOHMXKEHWe YypoBHsi Gymer npH §*==1f,. Torma gTo-
polt wieH B KBaZApaTHHIX cKoOkax B ¢opmyse (14) paBen HyJIO.

Takum 06pasoM, NpH IepHOAMYECKOH sSKcmayaTanuu BoZo3abopa
TeMI cpaGOTKH YPOBHA M HCIIOJb30BAHHE 3411aCOB MOA3EMHHIX BOJ OIN-
Penessioncs B SHAUHTENBHOH Mepe CpeNHAM pacxofioM Bojo3afopa 3a
BCE BpeMs SKCINIyaTalHH.

Ilpumep pacyeta. B HamopHoM BONOHOCHOM TODH30HTE € HapaMeT-
pamu km=300 m2/cyt, a==105 m2/cyr paboTaeT BoxozafopHas CKBa-
xKuna (ro=0,2 m). OrGupaemas BOAA WCNOJNb3YeTCI AN OPOMUEHHS, B
CBA3H C ueM CKBAXHUHA SKCINIyaTHPYeTCs JHWIb 4 Mecsauna B TOAY ¢ pac-
xomoM Q==3 Teic. M%/cyT. TpeGyeTca ompemeqHT> MaKCHMAaNbHOE NMOHHU-
me?gf YPOBHS Ha CKBaXXMHE IIPH IKCIVIyaTaluu ee B TeyenHe 25 jeT=
= CyT.
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Tak xax ckpaxuua paboraer B H3OAMPOBAHHOM HEOFDAHHUEHHOM
njacTe, AJs pAcueTos HcnodbayeM dopmyay (2) Taba 12,

[Tpexpae scero HalifeM cpeAree monmxenHe ypoBHA Sep. st storo
no tdopmyie (13) ompedendeM CpPeIHIOK BeJHYHHY BOAOOTE0pa Qop.
B nannom oayyae fy=4 Mecx 120 cyr, T=36b €yT, cCJen0BaTeNLHO:

120
—_— —_— 3 .
Qcp = 3000 365 = 986 M [cyT
Pagyc BausHUA PpaBeH rsq=1,5Y105-104=4,5-10% m.

Ilpu stom no dopmyse (2) Taba. 12 wnaxoaum

4,5.104
Ry=1In 0z = 12,3.
CaezoBatesbHo, B0 Gopuye (3)
986
So="331a500 123=64n.

JononuurenpHoe xojeGanue ypoBHA AS OyAer HaHGOJBIIMM B KOH-
Lie NepHOAA IKCMAYATAHHH CKBAXKHHEIL, T. €. NpH I*={y==120 cyr, mo-
STOMY rufpaBinyecKoe comportuBicHue R (f*) B dopmyne (14) onpese-
JiSeM HMEHHO Ha STOT MOMEHT BpeMeHH. PajiHyc BJMSHHS, COOTBETCT-
Byomufi {=*¢, paeen

fan=1,5 Y 105120 = 5,2-10° m ¢

u no dopmyre (2) raba. 13 nosiyaaem
5,2.108

*) =
Ro (t ) in 0,2

= 10,2

H, cnefoBaTensHo, [dopmyaa (14)]

3000 ( 120

2.3,14.300 ) 10,2=10,9 m.

AS= 365

Taxum 006pasoM, MaKCHMaJbHOE IOHHIKEHHE YPOBHS B Boao3aGop-
HOL CKBaXXKMHE COCTaBHT:

$=6,4+10,9=17,3 m.

OLIEHKA ~TIJIAHOBOM (1O ITJIOIIAAH PACITPOCTPAHEHHS)
OUJIbTPALIMOHHOY HEOOHOPOTHOCTH BOAOHOCHBIX
TWIACTOB

6.12. IInaHoBass HEeOAHOPOAHOCTL BOAOHOCHHIX MJIACTOB 06yC/0BJE-
Ha H3MeHeHHeM (HILTPALMOHHLIX NapaMeTpPoB (BOXONPOBOAHMOCTH H
K09¢}uIHenTa Nbe30NPOBORHOCTA) WO NPOCTHPAHHIO BOAOHOCHHX IOpH-
S0HTOB. BHAENAIOTCA CHAEAYIOLIME THIOBHE CXEMH HEOJHOPOJHOrO B
JIaHe T1JaacTa:
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1) meogsopoRusif mJacT, cocTofMmWuM H3 ABYX 30H ¢ npAMoMMHed-
HOH rpaHulled pasjena;

2) HeOAHOPOJHBIH IIACT, COCTOAIIMH M3 ABYX SOH C KpyroBofl rpa-
Hune#t paspena.

TloHuKeHHsI YPOBHsI B Clyyae HEOJHOPOLHOTO CTPOEHHUS BOZOHOC
HOTro IJiacTa HaxoAATcd no ¢opmynaM (3) # (4), B KOTOPHIX km== (km),,
a THApPABJHYECKOE CONPOTHBJIeHHE R=R);, eCjiH IOHHWKEHHEe YPOBHS Ha-
XOAMTCS B 30He I, THe pacmoJiaraeTcs CKBaXKHHZ, H R==Ry, €CIH HCCIe-
AyeMas TOUKA HaXOZHTCA B cocefHelt 3one [/ (cM. cxemH B Taba. 16).

PacyeTHple 3aBHCHMOCTH JJIS1 ONpeAeseHHs CONpoTHBIeHHE R U Ry,
a Takxe Ry, XapakTepu3yIOLero YypOBHHM Ha CKBaKuHE, TpPHBEJEHH B
taba, 16. Yncnenusle sHauenus Gywxumu A, ucnoansyemoir B dopmy-
gaax (1)—(3) tabn. 16, nann B Tabm 17 B 3aBHCUMOCTH OT MapaMeTpPoOB

_ (km), PR
(km)g as
BsapMo/eficTByIOIHe CKBAXWHE B HEOJHODOZHOM IIAaCTé MOryT
6uiTh paccunHTaHH mo ¢opmyaam (8) u (9) m.6.4.

6.13. PeasbHHe BOLOHOCHEIE FOPH3OHTHL OGHIYHO HMEIOT Gojiee CIOXK-
HOE CTPOeHHE, YeM B HPEACTAaBJeHHHX B TabJ. 16 cxeMax HeOZHOPOLHOrO
nacTa. STO OTHOCHMTCS Npexje BCEro K BeJHYHHe BOJONPOBOAMMOCTH
Ijacra, -KoTopas IOJBep;keHa Tropasfio GoJbIIHM H3MeHeHHAM, YeM
K03 DHIHEHT Nbe3OHPOBOAHOCTH.

Jas nprGINKEHHON OlEHKH IPOH3BOAMTENLHOCTH BOZ03aGOpPOB B
CTIOXKHBIX YCJOBHAX MOXKHO HCHOJb30BaTh CHEAYIOUIHE IIPAKTHYECKHE
HpPHEMHL,

Bea uccnepyemas ofmacth B Tpejesiax 30HH BJAHSIHHS BoAosabopa
CXEMATHYHO NpENCTABJSETCS B BHIe ABYX obxacre#t, B mepsofi, B KOTO-
poli pacnoJjaraercs Boao3abop, coxpaHdeTcs NpHCymiee sTo# o6macTu
3HAYeHHe BOJAOIPOBOAUMOCTH; BO BTOPOH, cocefHeit 06JacTH, BeAHIHHA
BOZONPOBOANMOCTH OCPEAHACTCH

(km)y Fi+(km)g Fo-... 4 (km)p Fy
Fi+Fy+ ...+ Fp
rae (km)y, (km)g, ..., kMyp — BOMONPOBOAHMOCTH TIaCTa B PasiHUHEIX

8oHax; Fy, Fa,..F,—unomazy STHX 30H B ©OO0JACTH BJIUAHUS BOJLO-
3abopa.

(km)ep = »  (15)

JanpHe#mu# pacueT BOZ03aGOPHOTO COOPYIKEHAS NPOBOAKTCA B
3aBHCHMOCTH OT BHJa INOJydJeHHOH TakuM o0pa3oM cxeMaTHSHDOBaHHON
o6nacty mo dopmynam (1)—(3) umm (4)—(6) Taba. 16.

Ilpu sTom, eci¥ BOAOHOCHHIA IJIacT B mpejeiax o6JacTH BJMSHHA
BOJI03aGOPHOTO COOpPYKeHuss BCIOAY HMeeT HaNMOPHHM XapakTep HJIH
BCIOAYy fABJNsETCH OESHAMOPHHIM, TO K05((UIHEHT Tbe30NPOBOJHOCTH
TJIACT2 MOXKHO INPHHSATb ORMHAKOBEIM (CpeZHHM) AJ7 Bcelh oGnacTh.
Torpa ¢ymxkuus A B dopmyaax (2)—(3) Oymer pamna Hyxo, Eciu xe
B TIpeftesax HCCAeAyeMOH o6sacTH HMeeT MeCTO HanopHO-GesHamopHas
¢dunpTpanys, BeJHYHHA HONpaBKM A MoxeT GHITh oueHeHa mo Taba. 17.
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3aBucumocT nas pacueta BOD.()33.60]J;08 B HEOAHOPOAHBIX INIACTaX

Ta6nunua 16

5 g z
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] 28 53
4 a ?
1
Ry=1in 21— 4 s 100
§ Ton 1 Ten ran=1,5 Va1
ot — [ A = 0 ——
: +Aln o T2 (1) Ro=1ln =" + r=VY(x—x) + i
S 2v Tan T'sn 1 p=1/(x+xo)2+y3
g R, l—)—vl + +Aln ™ 5 @) e,
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Ga Ry Tsa
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3navenuss dyHkuuu A

Tabanuma

17

(km), .
A npy v=‘m, paBHOM
a 2
o=—
a,
0,01 0,03 0,1 0,3 1 3 10 30 100
102 0,12 0.30 0,65 0,99 0,90 0,60 0,24 |} 0,09 0,03
10-2 0,09 0.93 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 0,10
102 0.09 0,26 0,79 1,90 3,55 3,96 2,65 | 1,27 0,45
10° 0,13 0.37 1,15 2,84 5,60 6,98 5,77 | 3,46 1,45

[lpumeuanue. Ilpu 6<<Il A>0; mpu 0=1 A=0; upu 0>1 A<C0.




YYET OUJIbTPALIMMOHHOTO HECOBEPIIEHCTBA
BOJO3ABOPHbBIX CKBAJKMH W KOJIOAILEB

6.14. Tlpu pacuere moOHMxteHMs1 ypOBHA Ha BoJo3abopax cieayer
YUUTHBATE AONOJHHTENbHOE (H/IBTPALMOHHOE CONPOTHBIEHHE, 06yc-
JIOBJIEHHOE HEero/HOTON BCKPHTHS CKBAXKMHON (KOJOANEM) BOZOHOCHOrO
anacra §. Uncleneble 3HaueHHA koahduuHeHTa § B 3aBHMOCTH OT Nla-

m I
pamerpos —— H ?ldi(m—-momnocm BOJIOHOCHOIO TOPH3OHTA; ro— pa-
0

JHYC CKBaXKHHH HJIH KoJoAua; [p — AJAMHA (HABTPA MM BCKPHTAS KO-
JIOAEM MOLIHOCTh BOJOHOCHOLO IJlacTa) NpHBeAeHH B Taba. 18. usa

0
6Ge3HanOpHHIX NOTOKOB CJAeAYeT NpUHAMATbL M = he—-2— 3 lg=lg.u—
So
——2 (rme #o— GHITOBAS MOUN[HOCTH TIPYHTOBOIO WOTOKA; Sy— HO-
HUXKeHHe YPOBHS B CKBaXHHe; /gy — o0las JJAHHA HE3aTOINIEHHOrO
¢uabTpa). Tabm 18 oTseuwaeT Hambosee PacHPOCTPaHEHHOMY CAYydalo,
Kora (QUJIBTP OKBaMKHHBI MPHUMBIKAET K KPUBJAE HIH K NMOJOLIBE BOLONOC-
Horo miacta. [Ipy pacnosoxeHnn GHAbTPAa B cpefHell MacTH mJiacTa MpU-
BefenHble B Tabuuue BeJHYHHB! § JO/MKHB ObITh yMEHbLIEHH IPHMEPHO

B 1,8—2 pasa.
Ta6anuma 18
3HaYeHUs] CONPOTHUBJIEHHUSA §
m
: ¢ npu PRt paBHOM
il
m 3 10 30 100 | 200 | 600 | 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
0,3 065 (2,4 |4,6 (7,2 [8,8 [10,9] 12,4 14,1
0,5 0,33 |1,1 12,1 |[3,2 |3,9 |48 |5,6 |6,2
0,7 0,12 10,44(0,84 1,3 1,6 |2 2,3 | 2,6
0,9 0,01 |0,060,15|0,27|0,3|0,43| 0,5 | 0,58

YYET ®UJIbTPALIMOHHOTO HECOBEPIUIEHCTBA
MOBEPXHOCTHbLIX BOOOTOKOB

6.15. ITox ¢napTpalHOHHEIM HECOBEPIUEHCTBOM pPeK NOHHMAercs
HeMmoJHasl Bpe3Ka pyces B BOJOHOCHHA mAacT, a TakkKe 3aHJIEHHOCTDH
PYC/OBHX OTJIOXKEHMA U HaJuyue B HHUX cNabONPOHHUAEMHX IJIHHUCTDHIX
NIPOCJIOEB H JIMH3, 3aTPYAHAOMUX (HALTPALMIO BOAB K3 peKH B BOJO-
HOCHHIH MJIACT.

Tlpu sHauuTenbHON MPOTSIKEHHOCTH OGeperoBbix Bogo3abopos (I>
>2xy; | — nojioBMHA AJMHB BOZ03a60pa; Xo— PaccTOHHE OT DEKH N0
BoA03a6opa), a Taxike IPH OTHOCHTE/NLHO HEBBICOKOH CTemeHH KoJbMa-
THPOBAHHOCTH DYCJOBHIX OTJOMKEHHH HECOBEDIIEHCTBO pyc/ia peKH Mo-
xKeT GbiTh YUTEHO C NOMOMIBIO METofa «HONOMHHTeNbHOro cios», [Ipu
3TOM B PACUETHl BMECTO HCTHHHOTO PaCCTOSIHHA OT peKH KO BOX03a6opa
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%o WJIN APYrofi Kakof-n1u6o TOUKH IM1ACTa X BBOASITCA COOTBETCTBEHHO Be-
nuvuEE Xo-+AL ¥ x+AL, tne AL — caBHXKa ype3a pekH., YKasaHuHHIH
meton npumeraM npd 5>>0,1 AL (b — nosOBHHA LIHPHHHE! PEKH),

Tlpu BecbMa 3HAYHTENLHOH KOJNHMAaTHPOBAHHOCTH DEYHOro pycia H
majolt ero mupute (b<0,1 AL) MeToX <«IOHMONHUTEJBHOTO CJOSI» MOIKET
AaThb 3HAYHTENBHYI0 OWHMOGKY. B sTOM caydae K OHpefensaeMoMy 1o
PACYETHHIM 3aBHCHUMOCTSIM [Js coBepmieHHO# pexm (cm. rtabn. 10) mo-
HHIKEHHIO clefyeT nNo0aBuTb BeAHUHHY ASp, KOTopas HAXOEMTCS IO
CIERYIOUIEMY COOTHOUIEHUIO:

Q
AS, =
P™ o2nkm
re @ —cymMapHBII pacxoX CKBaxXHH Bogo3dalopa (I<C2x,);

ko
a=Vm. (17)

#o — TPOHNII26MOCTh HMJHMCTHIX OTVIOXKeHHi B pPycie u caaGompoHuiae-
MBIX OTJIOXENUH [OJ DpYCJIOM PeKH; My — MOIIHOCTb 3THX CJIOEeB.

[Mapamerpnt AL u o oTpefensoTcs MO NAHHHM ONBITHEIX H PeXHM-
HBHIX HaGJjofeHu.

In [1,78 (x+ x,) a3 b], (16)

7. TOPU3OHTAJIBHBIE BOJO3ABOPHI [7, 27, 52, 59, 60]
BUJIBI TOPU30OHTAJIBHBIX BOJIO3ABOPOB
U OBJIACTb WX MPYMEHEHUY

7.1. Topnsoura/ipible BOZ03a0OpH, KaK yxke 0TMEIaNoch B INL 2,
nenecoo6pasHo NPUMEHATh AJMA SKCIVIYyATAlMH BOJOHOCHHX TFODPH3OHTOB
HEBONBLINON MOIUIHOCTH, MOAOIIBA KOTOPHX DPacmoJIOKeHa HA ray6uHe Ko
'8 M oT nosepxHocTH 3eMJH. ITpH HeOGXOZHMOCTH HCMOJB30OBAHHA BOAO-
HOCHBIX TOPH30OHTOB, 3aJjeralluXx Ha Goaburefi raybuHe, BOSMOXKHO ¢
COOTBETCTBYIOUIUM OOOCHOBAHHEM NPHUMEHEHHe TOPH3OHTAJbLHHX BOJO-
sabopos GecTpaHmefiHoro THIA, B YACTHOCTH BOLOCOOPHEIX INTOJIEH.
B cranpHBIX [OpOJAax rOPH3OHTAJBHEIE BON03260DPH B BUAE BOJOCGOD-
HHIX IUTOJIEH MOTYT NPHUMEHSThCA Ha Jo6ofl ray6uHe 3aneranus BOLO-
HOCHHIX TIODOX.

7.2. Tlpn nuTannH BOAOHOCHOTO I'OPH3CHTA M3 OTKPHITOTO BOAOTOKA
ropu3oHTaAbHBA BOJ03a6OP CEAYET pacnosaraTh MapamieasHo ypesy
BOAL B BOJZOTOKe. IIpM HanpaBJeHHM JBHIKEHHA IIOJ3EMHBIX BOJ CO
CKJIOHOB HOJHHBl BOA03a60Op IOJXKEH pPACMONaraThCsl BAOJbL €e TaJjbBe-
ra. IIpu HampaB/ieHHW OBHXKEHHS TOA36MHHIX BOA BJOJL oBpara (6an-
KH) BOZO03a00p CJeAyeT pacmoJaraTb Iolepek oBpara {Gamku),

Has o6ecrneyennss mofaun GOJBLIETO0 PAcCXORXAa BOAH LENIECOOODasHO
YCTPOHCTBO TOPH3OHTAJLHOTO INOAPYCIOBOTO BOR03a66pa, PACNOJOMEH-
HOrO TOJA JHOM BOJOTOKA,

73. B cocraB ropHsoHTaJBHOrO BOAozabopa BxoaaT (puc. 17):

a) BOXO32XBaTHOE YCTPOHCTBO, € MOMOIIBI0 KOTOPOro NPOHCXOMMT
oT60p BOAbBI H3 BOZOHOCHOTO TOPH3OHTA;

6) BopmompoBoAAmas (KOMISKTOPHAs) YacTh, CiyXKamas AAs -OTBO-.
ga- Boasl B BOAOCGODHBH KoOIOmel;

B) BoAocGOpHHIE KoaomeH (Kamepa);

T) CMOTPOBEI® KONOCKUL;:

) HacocHas cTaHUHs (Uesecoo6pasHo ee COBMeLIGHHE ¢ ROZOCGOp-
HBIM KONOMUEM). ,
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— — Fexe

Puc, 17. Cxema ropH3oHTaJIbHOTO BOA03abopa

1 — BonosaxBaTHas 4acTb BOXO3abopa; 2 — BOAONPOBOAsMas (KOJJAEKTODHAN)
acTh BOAO3aGopa; 8 — BONOCGOPHLIH KoJoAell (kamepa); 4 — cMOTPOBhie KOJOAUM
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Phc. 18. OTEPHMTHEA ApeHAXHLIA KaHaX-BOXOCOOPHHK

a — Boj1oc60pHAA uYacTb TPamelleHAaJbHol (GoDMEl B TpaHulee ¢ OTKOCaMH; 6 —

BOJOC6OpHAA dacTh NPSMOYroJbHOR (opMbl ¢ KpenjeHuem Tpaxuien; I — OTKPHI-

Tas SeMAfHAs BhleMKa, 2 ~ mecyaHo-rpaBHAHbIE o6paTHbil ©uAbTp; 3 — Atnpec-

CHOHHAS KpHBAas IPYHTCBLIX BOJ; 4— NOAINOPHAA JAepeBAHHAs CTEHKA; 5 — rpasu#-.
Hasl HOACHIKa; 6 — BOJOHENPOHHIAEMEle IDYHTH
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KOHCTPYKUMWHU i CITOCOBBI YCTPOFICTBA
TOPU30HTAJIbHBIX BOOO3ABOPOB

7.4. B 3aBHCHMOCTH OT TeX MJH HMHHX THAPOTEOJIOTHIECKHX H HH-
JKEHEepHBIX YCJOBHHA MOTYT NPHMEHSTBCH CJeAYIOINHe BHAH BOLO3aXBaT-
HEIX YCTDOHCTB:

1) OTKpHTHE ApEHaXKHHHA KaHaJ-BOLOCOOPHUK;

2) KaMeHHO-IeOeHOYHEI! BOZ03abop;

3) Tpy6uaThit BOX03a60D;

4) BopmocOOpHas raJepes;

b) BomocGopHas IITOJBHS,

6) ceafiEo-cToeuHHE BOA03a60p;

7) KOMGHHMDOBAHHHIH TOPH3OHTAJBHEI BOXO326OP CO CKBaxKHUHA-
MH-YCHIIHTCJIIMH,

75. OTXpHTHA JAPpeHaXHHH kanaa ipuc. 18) Mmoxker
HPHMEHSITbCA B PasHOOGPA3HEIX TIeoJOro-JIHTOJNOrHYECKHX H THADOreo-
JIOPHYECKHX YCJIOBHAX IMPH HCIOJb3OBAHHH NOA3EMHHIX BOL AJS IIpoO-
MHIUJEHHOTO BOAOCHAOXKeHMs (AJS BoJoNOTpeGHTesed, AOMYCKAIOUIUX
Il kaTeropHuo HaJeKHOCTH TOAAYH BOAH; CM. V. 2 Hacrosumero Pyko-
poacTBa M 1. 1.3 CHull II-31-74),

B BOZOHOCHEIX NMOPOAAX, CKJOHHEIX K cyp(o3HH HJIH OIIKBAHUIO,
OTKpBITHI# KaHajl OCYILECTBJAETCH C OTKOCAMH, NMPHHUMaeMHMM B COOT-
BETCTBHH ¢ (JH3HYCCKHMH CBOHCTBAMH BOAOBMEIAIOWIXX NOPOA H YcC-
JIOBHAMH BHIXOfla BOXEL, C IOKPHITHEM HHXKHeR WacTH OTKOCOB M Ana
KaHajJa ¢uAbTPOM. Kpensenne OTKOCOB MOXKET OCYLXECTBJSATBCA YKJAaf-
KOH rpaBuiiHO-NeCYaHOro (KaMeHHOHA6POCHONO MJH  IIeGeHoYHOro) 00-
patHoro ¢uabTpa (pHC. 18,0). B0O3MOXHO ycTpOACTBO BOAONpHEMHON
aCTH OTKDHTOTO BOJO03300pa, HAaNpHMep, B BHAe AePEBAHHLIX TOANGP-
HHX CTeHok (puc. 18,6).

Bomosa6op CTPOHTCA B BHIE OTKPHITOH Tpauiefinofl BhIpaGoTKH ¢
9KCKaBalWell W ydajeHHeM CpyHTa. KpemjeHne 0OTKOCOB M YCTPOHCTBO
obparHoro GHJBTPA MOMKET BHIOJHATHCS HACYX0, HAaNMpHMep NOx 3a-
mMKTOR BOZOOTIHBA (BOXONOHHIKEHHS), WJIH HOLBOJHHM CIOCOGOM.

76, KamennomebeHounue Bogosabopwu' |(puc. 19)
1enecoo6pasHo NPUMEHSITh MV MEJKHX BOJONOTpebHTeNell (B CEJMbCKO-
XO354CTBEHHOM, NacTOHIIHOM, IXKHIHI(HO-KOMMYHaJIbHOM BOXOCHaOXKe-
HHH), a TaKKe JJ5i CHCTEM BPEMEHHOro BOJOCHaGXKeHHS (BOJOMOTPeOH-
reay 111 KaTeropHH HaxeXHOCTH).

KaMmenno-me6eHouHas [peHa BHINOJHAETCA NMyTeM YCTpOHCTBa TpaH-
LIeH, Ha jXHO KOTOPOH MO IIOArOTOBKE B BHje o6paTHOoro QHILTPa yKia-
JBIBAETCS KaMeHHO-UleOeHOYHAs NpPH3Ma. DTa IpH3MAa OKpyxaercs 06-
CHINKOH B BHIe o0paTHoro ¢uabrpa. B mUTHEBHX BOn03a6opax ¢HALTPY-
olas o6ChIKA CBEPXY 3aKPHBAGTCA SKPAHHPYIOUUM CJIOEM TJIHHHCTOIO
PpyHTa. BhicoTa xamerHO-meGeHOYHON ApeHH npHHAMaeTcs paBHOR 0,3—
0,4 BCKpBITOH MOLIHOCTH BOJOHOCHOTO cjof, [IpeHa moBepxy 3achinaercs
rpyHaToM BhIeMKH. Kamenno-mebeHouHasd apeHa yK/AamblBaeTrcs C YKJAO-
Hom 0,01—0,05 B cTopoHy BOogOCO6OpPHOTO KOJMIOANA (KaMepbl) HiaH Gaccef-
Ha, H3 KOTOPOTO NPOH3BOAMTCS BOZOOTGOP.

OGparHasi 3acHINKA TpPaHIIEH TOPH3OHTAJLHOrO BoAO3afopa mocie
YKNagke ¢uIbTpa B MApefenax BOJOHOCHOR TOJE NPOH3BOJUTCH BH-
HYTHIM paHee, HO He3arpf3HeHHBIM [PYHTOM, II0OBEpXHOCTh 3€MJH HA
VUacTKe pacio/iOXeHHS IOPH3OHTAJBHOTO BoJ03afopa IJIAHHDYETCs ¢
ofecrieueHHeM CTOKaZ BOXH 32 €ro mnpenessl.
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Puc. 19, Kamenuo-
mebeHouUnHll  Bojo3a-
Gop

I - xaMeyHo - iyebe-
HOYHasi npusMa; 2 -—
rpaBu#iHas 3aceinKa
cpemHel - KPYNHOCTH:
3 — sachInKa KPYOHO-
BEPHHCTBIM TeCKOM;
4— sKpaH H3 yTpam-
6oBaHHOH FJIMHBI; & —
obGpaTHas 3aChHINKa
MECTHBIM TDYHTOM;
6 — GeTOHHAsI MNOAro-
TOBKA; 7 — BogoHe-
NPOHHIAEMBIE CJIOH;
8 — JjenpeccHoHHas
Kpusast TPYHTOBBIX
BOA

Puc, 20. TpyGuareit
BOA03a60p

a — TnonepeuHbiit 5]
nPOIONbHBLLA paspes
10 ocu BoJo3afopa;
6 — cXeMa  CTBIKOBKH
BoZocbopanx acbecto-
HeMeHTHbIX TPYS (F —
C IUeJIEBRIME  OTBEpC-
Taamy; M —e¢  xpyr-
JOH HJAH TNPOXOALHOR}
nepdopanunen); 8 —
YCTPOHETBO TPY6uaTo-
ro BOROo3abopa B
Tpagulee € KpemnjaeHmu-
eM; [ — BonocBGopras
TpyGa; 2 -- necuaHo-
rpasHiHbLI} drABTP;
3 — 3acninka necya-

Has,; 4 — FAHHUCTHI
3Kpan; 5 -— ofparHas
3AChITKA MECTHBIM

FPYHTOM; 6 — CTBIKO-

paHue TPyS Mydramu;

7 — BOJONpHEMHBIE OT-

pepcTHs; 8 — Kpemie-

HHE TpaHIlew M 3a-

ChIIKH HHBEHTaPHBIMYU
‘ IHTaMH



77 Tpybuarne TODH3OHTaJbHHEHE BOA033a6OpW
(puc. 20) npHUMeHSIOTCH B JIOOHX IEO0JOro-JTHTOJOIHYECKHX H THAPO-
reoJIOTHYECKUX YCJIOBUAX AJA BOA0OGECHEYEHHS MeJKAX M CPeJHHX BO-
Aonorpebureneli 11—III Kareropuu HafeXHOCTH B KHJHIIHO-KOMMY-
HAJBLHOM, CEJbCKOXO3AHCTBEHHOM H NacTOHIMHOM BOAOCHaOXeHuH, a
TaKXe JJis OpPOIUEHHS JOXKAEBAHHEM.

BoponpueMmiias yacTs TpPYyOYaTHX BOZ03aGOPOB  BHINOJHAETCA H3
KepaMHUeCKHX, acGecTOLEMEeHTHBIX, KeJe300eTOHHKX, YYTyHHHIX, IJIacT-
MaccoBBIX HJIM CTaJbHEIX TPYO.

BoponpueMubie TpyOnl 0OOCHNAIOTCA (HALTPYIOLIMM IeCUYaHoO-rpa-
BHUAHLIM MAaTepHaJIOM, KOTODHIH DAacnoNaraloT B HECKOJbKO CJIOEB IO
npuHIMNY obpaTHoro (GHJILTPA C NOCTENEHHHM INEPeXoJOM OT 3epPHOBO-
IO COCTaBa BOAOBMEIL Ao OPOAL! K 3GPHOBOMY COCTaBY CJAOSA (PHJBT-
pa, NpHMBIKAIOIIer0 K BOMONpHeMHOH uacTu BOxosabopa (puc. 20,a).

MexaHuyeckuil CoCTaB OTHAENBHBIX CJI0eB (HALTPAa H COOTHOILEHHS
MeXAY CPeAHHMH AHAMETPaMH 3€peH CMeXHHX CcJoes (uIbTpa ycTa-
HaBJHBAIOTCA TaK Ke, KaK AJA rpapHHHO-mecuaHbIX (QHABTPOB OYpPOBBIX
CKBaXKHH (cM. Ta. 5).

Tomnuua oTAENbHBIX CI0eB GUABTPA AOJNKHA ObITh He MeHee 150 Mm.
BricoTa Bomo3axBaTHOH YacTH TpPy6uaThX BOJ03a0OpOB, TaK XKe KaK H
XaMeHHO-1eOCHOUHBIX ApeH, YCTPauBaeMHX B TpaHIleAX, TNPHHHMAaeTcs
paBHoii 0,3—0,4 BCKpBITOH MOIIHOCTH BOMOHOCHOIO IOPH3OHTA.

BononpueMuble TpyGH CHaGKalOTCA KPYIVIBIMH MJM LileJeBHAHBIMU
oTBepcTHAMH (puc. 20,6), BPeAHOUTHTEJNHHO DACIIHPSIOIHMHECA BHYTDb
TPYOH, a npH OoJabWIMX pa3Mepax TPY6 — CNeUHANHHBIMH OKHAMU-HU-
wamu. OrBepcTus JenaioTcs ¢ 60oxoB M B BepxHelt yactu TpyGH. Ilpm
Pacnonomennu JpeHbl Ha BOAOYNMOpe HMXKHSIA uacTb TpyOn (He GoJiee
/s 0 BBICOTE), IO KOTOPOH CTEKaeT BoAa, OCTaeTcs Ge3 oTBepCTH,

MunumanpHbt [umameTp Tpy6 npuHMMaercs 150 M.

YKJIOHBl BOZONPHEMHEIX TPYO Boxosabopa AO/MKHEI GLITh He MeHee:

OpH LHaMETpe 200 MM . . . . . . 0,005
» » 250 » .. . . . .. 0,004
» » 300 » . . . . . . . 0,003
» » 350 » . . . . . .. 0,002
» » 500 » . . . . . .. 0,001

CropoCTb TeueH#Ms BOAH B TpyOax RosixHa ofCCIeuMBaATL NepeMe-
IeHHe BOXOH B BOZOCGOPHBIM KOJIOAEN YacTHI, BOAOBMEILAIOUIMX TOpO,
BEIMBITHIX B BOZONpPHEMHEE TpPYOHL

BogponpueMmuble TPy6H YKJaIWBAIOTCA B TPaHIIEH IO INecyaHo-rpa-
BHAHOM MOATOTOBKE M JHIIb HPH CJAaGLIX TDYHTAaX OCHOBAaHHS — Ha
CHEeLHaJbHOM OCHOBAHHM, [DHHMMaeMOM B COOTBETCTBHH C HarpysKo#
oT TPYyOHL.

Tunoso#t mpoexkT moapycioBoro Tpy6uaroro BOA03a6Opa MPOH3BO-
JUTeabHOCTBIO OT 5 no 50 M3/u mokasaH ha puc. 2L

78. BorosaGopHble rajepen TNPHMEHSIOTCA B JIOOHIX
Te0JIOro-JIMTOJIOTHYECKHX H THAPOTEOJOTHYECKHX YCJHOBHAX AJSA KPYINHHIX
Bogonorpebuteae#t I—II kateropuu HaZeXKHOCTH NOJayHd BOAH B OT-
BETCTBEHHEIX CHCTEMax BOJOCHAOMKeHHS, a Takke KOria IO THAPOreo-
JIOTHYECKHM WJM JDYIUM YCJAOBHAM Heo6XOAMMO 00eCmedHTb NPOXOLH-
MOCTh BOZONpPHEMHON YacTH IS HAGMIOZEHHS B IePHOM 3IKCHJyaTaluy.

Bogonpuemuas 4actb rajfeped (puc. 22) BBHITONHAETCH U3 COOPHBIX
Kesie300eTOHHEIX 3BEHbEB OBAJOBHAHON (a) wam mpamoyrojbHolt (0)
¢opmbl. I'aGaputhHele pa3Mepbl (mHpHHa 0,8—1 M, BHICOTA 1,2—2 M)
TIPHHHMAIOTCH € Y49€TOM YCHOBHII SKCTIyaTaluud (B GOJIBIIHHCTBE Cay-
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Puc, 21, IopasomransHufl TPYGuaThili NMOAPYCHOBHIA BOXO3a6op (THNMOBOR NPOEET
Tunposoaxosa, 1976)
1 — NOMMSTHNEHOBHE BOXONPHEMHLIE TPYOH; 2 — crasibHEle BOXOOTBOJAHBlE TPYOHI;
38 — BojloCGOPHBIR Koaopel
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Puc. 22, BogosaGopHaa ranepes

a — oBaJoBHAHON &CPMBI; 6 — NPSIMOYTOABHOH  (opMbl; [ — XKenesoOeToHHBIE

cGOpHbBie 3BEeHbsl TaJepeH; 2 — mecqdaHo-rpaBUfHEIA o6paTHBHY GuALTP; 3 — BoAo-

MpHeMHBIé OTREPCTHR; 4 — JIOTKOBAf 4acTh TlajiepeH; 5 — MOCTHK JJid INIpoXoAa

SKCIIYaTAHHOHHOrO MNE€PCOHalla; 6 — mecuaHo-rpaBuiiaf INOATOTOBKA OCHOBaHHUS
rajeper; 7 — cMOTPoBOR (BEHTHAALHOHHHE) KoJozen

YaeB C yUeTOM BOSMOXHOCTM NMPOXoAa Fmo rajepee). B HukHeH wacTH
raneped yCcTpamBaeTcst JOTOK, obecneyHBalolMi cTOK BOAH K cGopHoMy
KoJoany ¢ Hesauwnsioule#i ckopoctblo. Iay6HHA JIOTKa, Kax NpaBHJO,
BoJkHa OHTh He Gonee 0,5 M, mmpmaa 0,2—0,4 M. i mpoxoza 3Kc-
MJIYyaTalfHOHHOTO [epCcoHaka B rafepesix npegycMaTpuBaercss YCTpoficTBo
MOCTHKA HJM NOJKH. B crekax HuxKHefl wacTy rajeped pasMellaoTes
BOJAONpDHEMHEIE IUeseBbe (KPYrJHe) OTBEPCTHA HAM OKHA-HUIIE ¢ ¢HIb-
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Puc. 23. Bogoc6opHas mTOAbHS

@ — npsaMoyronbHo#t GopMEl € BHYTDEHHUM Nec3aHO-IPaBHAHEIM OGpPaTHEIM GHIBLT-

pom; 6 -— Kpyrao#t (oBasoBHAHOR) (OPMEL ¢ pPaXHAJbHEIMH CKBaJKMHAaMHK-YCHJIHTE-

AAMH; [ — XKene3oGeToHHas Oo6AeNKa IITONbHM; 2~ NMEeCYaHO-TPaBHAHBIA O6DaTHBIA

¢GHALTP; 3 — BORONPHEMHBEIe OKHA; 4 — YyIepKHBalOIlas CTeHKa (pelleTKa) ¢ cerT-
XofR; § — ImNypH HJAH CKBAaXHHBI ¢ GHUABTPOM

TPOBHIMH BCTaBKaMH (HanpuMep, M3 mopucroro GeroHa). OxHa-HMmH
MoryT ObTh 0GOpYZOBaHH KOJOKOJNbUATHIMH KO3HIpbKamH. B mpepemnax
BOJONPHEMHON wyacTH rajepes oOCHIAeTCA MecuaHO-rpaBHAHBIM o6par-
HBIM  (HJBTPOM.

3BeHBSl rajieped YCTAHABJAHMBAIOTCA HA CHEUUAJbHO HOArOTOBJEHHOE
OCHOBaHHWe, HCKJIOYalouniee OCaAKY HX OTHOCHTeJBHO ApYr apyra. Iane-
pesl CTPOHTCA NYTeM OTKPHITOH TpaHmelHoA BHIpaGOTKH ¢ 3KoKaBauueil
TPyHTa ¥ 0oGpaTHON ero 3achIIKOH TOBEPX IVIMHHCTOrO 3KpaHa H Bepxa
rajeped. YCTaHOBKA M CTHIKOBKA 3BEHBEB TaJiepeH  BLINOJHAETCA IO
3alIATOH BOLOMOHHIKEHHS HJH BOJOOTHHBAa (NPH MaJjiofi BOXOOTHAUE
FPYHTOB).

7.9. IIpn saneranunm BOJOHOCHHX IJIaCTOB Ha rayGuHe Gosee 8 M
Ina KpynHEX Boponorpebureneili 1I—III kaTeropufi HajeXHOCTH B OT-
BETCTBEHHHIX CHCTeMaX BOLOCHAGXeHMS M IIPH COOTBETCTBYIOIIEM TeX-
HHKO-9KOHOMHYECKOM OGOCHOBAaHHM BO3MOXKHO NpHMeHeHHe TOpPH3OHTAJb-
Horo BOJo3abopa B BHAe BOJAOCGOpPHOA mMTOABHH (puc. 23).
IToMBHA BHIMOJHSAETCS NPSMOYrOJMBHON (@), OBaJOBHAHON MM Kpyriof
(6) xondpurypanuu. Bomonpuemuole oTBepcTHs B oOjefKe, TaK Xe Kak
1 B BodocGopHo#l rasnepee, MOTYT HMETb LIEJNEBYIO HJIH Xpyriyio dopmy
HJIH TpPeACTaBJATb cOGOH OKHAa C (HIBTPOBHIMH BCTaBKaMH.

B ME/NKO3ePHHCTEHIX T'DYHTaX MOXET YCTAHABJIHBATBHCH BHYTPeHHMH
rpaBufiHo-necuanni  ob6paTHbfi  PuABTP (@) C INeNeBHIMH IJHTAMH.
B ycTofUHBBIX CKaJbHBIX TPEWHHOBATHIX IOPOAAX WITONBHA MOMKET
ocyllecTBAATbCH Ge3 06Henku. B cnyuae HeoGXOZHMOCTH YBEAHYUTL BO-
JONPHTOK M3 IWITOJbHH OYDPATCA DajHajbHble IIMYPH HJIH CKBAXKHHBL C
¢unetpamu (6). Has ycrpoficTBa BOZo3abopa npHMeHsieTca OGecTpan-
mefdHbl# MOA3eMHBIA (TOHHEJBHBIH) croco6 NPOXOAKH, B YacTHOCTH C
IpPHMEHEHWeM IIHTOB, B TOM YHCJe MeXaHH3UPOBaHHHIX. [IpoxoAka Bae-
JeTcs IOJ 3alUTOH BOAONOHHMIKEHMS, 3aMOpajKHBAaHHA IPYHTOB, C IIPH-
MeHeHHeM CXKAaTOro BO3LyXa (KecCoHa), BPEeMEHHOH THADOU3OJALMH HIH
JAPYrux cnoco6oB.

7.10. IIpu HeoGxomumocTH 6OJiee NOJIHOrO 3aXBaTa TPYHTOBOTO IIO-
TOKa HeJecoo6pasro ycTPOHCTBO BONOCOOPHHIX IHOA3EMHEIX NJIOTHH €
JOBeleHueM HMX A0 Bojoynopa. OfHHM M3 THMOB TaKOro poja BOK03a60-
POB MOXET CIYXHUTh CTOEYHHH HIH cBaWHHH Bopmo3abop,
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a)
Knompebumento Pacad cOCTOSIIMIA #3 JiHHelHO-
s 7 FO  pfAlda CTHKYOIHUXCH

k Apyr C JApyrom cBait

.| [bo|ao|oojoaloala Py
§ |@ojoolao|oo|ag 0o|00(538(28 mm  croek  (puc. 24).
ojooiopioniooioo UUH Oolog| [IpynroBas BoXxa  wuepes
— oo —ma o= -2 BoAOnpHeMHble OKHa

IpoUILTPOBLHIBAET BHYTPb
Bojo03a6opa. [locrynus B
JOTKOBYI0  4acTb BOJO-
3abopa, co6paHHas BOJa
CTeKaeT B BOJOCGOPHBIA
g} Enow 8 cbope KOJIoJel, TIJe  YCTaHOB-
L JeH Hacoc, IPOU3BOAHT-
1500 ¢4 oTkauxa BOAH H
nojaia ee BOAONOTPeOH-
TenaM. OcHOBHas yYacThb
B0J03a00pa BHIIOJHAETCS
u3 cOOpHBIX XeJe306eToH-
HEIX TOJBIX CTOEK WIH
cBaii BHICOTOH Jo 6 M,
wapmioi 0,5—1,5 M. Bep-
XHAA YacTh BOX03a0OpHON
CTEHKH HMeeT lileJeBhe
(xpyraele) BOAONDHEMHEIE
OTBEDCTHA HJH OKHa C
(HUALTPOBLIMH  BCTaBKaMu
(HanmpuMep, M3 NOPHCTOrO
6erona Hau (UABTPOBOI
CeTKH  1la CTEPXKHEBOM
IpPOBOJIOYHOM  KapKkace).
Huxnsaa vyactp mnpepcras-
aster coGoit  BosoCGOpHO-
orBoaHoit aotok. Coeznu-
HEHHe CTOeK MJH cBalt
Mexay cofoit ocyuecTs-
JASieTC ¢ MOMOWpI0  3a-
K12 HbIX MeTaJinge-
ckux yronakos, Tunoso#
6nox Bosmo3afopa croey-
HOro THIIAa MOHTHpyeTCA
K3 ABYX PeOpHCTHX IJIUT
pasMepoM 300150
X40 cM;  GeToH MapKu
300; Bec 1,4 T; pacxon
apmatypsl  138,2 xr Ha
1 M3 GeToHa.

Boposzabop c¢BaiiHOrO
THNA COOpyxKaercst Oec-
TpaHIIeHHEIM crocoboM ¢
fpUMeHEeHHeM Pa3JHYHOTO

)

. 4o0 200 koo 200, hoo
3000

1
1
@
| S—
I

800

Puc. 24. Ctoeunnit Bogo3zaGop

a — cxeMa goeﬂ,HHEHHﬂd BOIlOS&ﬁODHHX CBHEGOI?IHOFO OGOPy}lOBa'

3BEHLEB; — BOR03a0OpHOE 3BEHO;

6 — y3en COEJMHEHHS SBeHbem; 1 — HHS, METOAOM THAPOBHG-

cGopHEle )KeJlESOGe’l’OHHbI(E 6N0KH; pONOrpy*eHus, 3ajaBJik-

2 — poponpueMHnle OKHa (ceTka, no- . Jxs Bomo-

pucTele GJIOKH); 3 — JIOTKOBas 4acTh Bagnﬂ T ﬂ“ ol If‘na
BoLo3abopa; 4 — KOHIEROEe 3BEHO 3abopa CTOEUHOTO T
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PHe, 25, KoMGuHHpOBAHHLIA ropH3on-
TanLHBIA BOJ032860P ¢ BEPTHKAJBLHLI-
MH CKBAXKHHAMH-YCHARTEAAMH

a - cxeMa Boio3abopa; 6 — cxeMa
NOACOSAHHEHHS CKBAXXHHBI-YCHAHTENR
K TOPDH3OHTaJbHOA JApPeHe B CMOTpO-
BOM KOJOAUE; 8 — TO e, Henocpesn-
CTBEHHO B TPYHTE C IPHMEHeHHeM
TPOHiHHKa; & — NOAKJIOYEHHA CKBa-
XKHR-YyCHauTeNelt K BOAO3aGOPHOI ra-
Jiepee; ! — ropHsoHTaJbHag Tpy6GUa-
Tas ApeHa; 2 — BepPTHKaNbLHAs CKBa-
XXHHA-YCHIHTENb; 3 — nmecuaHo-I'pa-
BulflHbii  of6patHBl  duabTD; 4 —
cMoTpoBo#f Kosogel; & — Bomosa6op-
Has ranepes; 6 ~- BOZOMPHEMHDIC
OKHa

NpOHSBOAMTCA TPaHulefinas BhpaboTKa ¢ sKckaBauue#d rpynra u obpar-
HO ero 3aCHIIKOH MocJe YCTAHOBKHM CTOEUHOTO pAna.

7.11, Ina ABYXNJACTOBHIX THAPOTEOJIOFMYECKHX CHCTEM C BepXHUM
6e3HANOPHBIM M HHIKHMM HalOPHBIM BONOHOCHBIMH TODH3OHTAMH IOA-
3eMHHIX BOJi Lies1eco00pa3Ho NpHMeHeHHe KOMOHHHPOBAHHOTO T O-
pPH30OHTaJABbHOIrO BoAO3abopa c BEDTUKAaJAbHEIMHU CKB a-
KHHAMH-YCHJIHTEJ I MY, 3aJ0XEHHBIMH B HHKHeM I1acTe (pHc. 25).
IIpm srom ropusoHTanbHad [ApeHa MO OTHOWIEHHIO K CKBAXXHHAM-YCHJIHTe-
JISIM UrpaeT poJjb BOAOCOOPHOrO H BOLOOTBOJHOIO KOJJIEKTOPA.

KomGunupoBaHHbIl  BoRo3aGop OpeACTaB/aseT  TOPH3OHTAL®H-
Hyl0 Tpy6uaTyio (mpexmouTHTeJpHEee CTAJBHYIO) APEHY, K KOTOpPOH clim-
8y uJH CcOOKY MOJKJIOUEHH NAaTPYGKH (UIBTPOBHIX KOJNOHH CKBaKUil-
ycuauTese. YeThsl CKBamHH 1@JcCO06pa3HO COBMELaTh CO CMOTDPOBBI-
MH KOJOAUAMH H obopyAoBaThb 3ajJBHKKaMHM. [ OpHU30HTaJbHAs ApeHa
KanTHPYeT BePXHHH Ge3HaNOpHBIH BOJOHOCHBII IIACT, CKBAXKHUHBI-YCH-
JIUTEJH PpasrpyKaloT HHXKeJeXaUlMH HaMOPHHIH TOPH30HT NOA3EMHBIX
BOJ.
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BonosaGop coopymxaercd ¢ NpeABapUTENbHBIM OGypeHHeM CKBaXKHH
Ha HHXHUE BOAOHOCHBIH CJIOH, YCTAaHOBKOH 3aABHKEK HA YCThAX CKBa-
skun. [locae mpoksaaku B TpaHuIeaxX TPyOGUaThiXx FOPUSOHTAJIBHLIX JpeH
OCYLIECTBJETCH Bpeska B mux (clmay uam cGoxy) naTpyOkoB Ikcmaya-
TAUHOHHBIX KOJIOMH CKBaXMuH. B <jlyyae ycTpoHCTBA CKBAMHH-YCHJHTE-
Jgefl B SKemAyaTalHOHHBIH mepuox OypeHHe NPOU3BOJAUTCSH Yepe3 CMOTpO-
Bbl€ KONOJKIBI MJIM CIEUHAJNBHO BCKPHITHE WYPGH C MOCAEAYIOIHM IOA-
KJIOUEHHEM CKBAaXXMH K JpeHe,

7.12. HOas wabmonénus sa paboTo# TOPH3OHTAMBHBIX BOA03a6OPOB,
HX BEHTHJALEM M PEMOHTA YCTPAMBAIOTCH CMOTPOBHIE KOJOAUM. OAuH
H3 THIOB TAKHX KOJOALEB, BLINOJHEHHBEIX ¥3 COOPHHIX XKeje306eTOHHBIX
KoJell, 1mokasa Ha puc. 26,

4
=3
el g
200 ¢
/ 7
# § eed .
IR = Puc.' 26, Cmorposoft xkosogen
(tunoBofi npoext I'mnpomoaxo-
3a)
! — ropH3OHTaJbHAs  JADeHa;
2 — cGopHBIe XKene3oGeToOHHbIe

KoJabla; 3 — XOHOBBIE CKOGHI;
4 — g10K; § — o6paTHas 3a-
CHIIKa ¢ MOCNONHLIM YRJAOTHe-
HHeM TpaMGOBaHHeM; 6 — COp-
THPOBaHHBIA rpaBuft; 7 — 3a-
HeJKa CTHKOB IEeMEHTHHIM
_— , PacTBopoM; & — BOAOHENpPOHH-

i | maemuilt SKpAH € OTMOCTKOM

Puc. 27. BopmocGopnas xame-
pa
I — BopocGopian Kamepa H3
cGopHoro xenesoferoHa, co-
opyXaeMas B OTKDBITOM KOT-
JoBaHe; 2 — HAcoC AJAs OoTKadu-
KH BOAB, 3 — H3MEDHTEJNbHEL
nbezoMeTp (COBMEIIEH C BeH-
THAAUHOHHOR TDYOKOH); 4—
JI0K; § — XOHOBHIE  CKOOH;
6 — xene3o0eTOHHAA OJAHTA

OO L

R
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Paccrosnus MeXAy CMOTPOBBIMHM KOJOANAMH NPHHUMANOTCH:

60 M — ;s Tpy6uaTHX BOZ03abopoB JgHamerpoM or 150 mo
500 MM,
75 M — T0 XKe, QuaMetpom Gonee 500 m;
100—150 M — nss rajepeliHHx BOZ03aGOpPOB,

CMOTpOBHE KOJOALB YCTPAHBAIOTCA TAaKXKE B MECTaX H3MeHeHHs
HanpaBJeHHs BOACMNPHEMHON 4acTH KaKk B TJaHe, TaK ¥ B BEPTHKAALHOH
NJIOCKOCTH.

CMmoTpOBHle KOJOAUB YCTPAHUBAIOTCA KPYIJIOrO CceueHHs Hu3 c6op-
Horo eJje3oGeroHa. BuyTpeHmuH AmaMeTp CMOTPOBHIX KOJNOALEB IpH-
uumaerca 0,75—1 M,

Bepx Kosoaues Ao/MKeH BO3BHIIATbCA He MeHee ueM Ha 0,25 M Hag,
NIOBEPXHOCTHIO 3EMJIH, M BOKPYT KOJIOAUEB NOMXKHA OHITh CHeJaHa BOLO-
HenpoHHIaeMas OTMOCTKA LIMDHHOH H rayOuHOH He MeHee 1 M.

CMoTpoBHIE KOJOALB MOJ/UKHBI OHITH CHaGKeHb! KPHIIKAMH H BEH-
THASUHOHHEIME TPy6aMH, BO3BHILAlOMuMucA Ha 2,5—3 M Hajg moBepx-
HOCTBIO 3€MJIH C YCTPOMCTBAMY, NpeJOXPAHSIOUHUMH IMONAfaHHE Yepes
HUX sarpssHenufi B BOA03a60p.

TpyOH M rajeped B npelenax KOJOALEB CONPSIrAKTCS NPH MOMOIIH
GEeTOHHEIX JIOTKOB B JHHILE KOJIOALEB.

BonmocGopHBIE KOJIOZEl B 3aBHCHMOCTH OT ycjoBuft 3aleranus Bo-
JOHOCHOTO IUIaCTa PACNOJaraerc B KOHLE MJHM Ha JHHHH TOPHU3OHTAJb-
HOro BoAo3abopa. B oT[AeMbHHIX ClIyuasx B HeM MOKeT COGHPATBCH BOAA
H K3 HeCKOJbKAX BeTBeH TIOPH3OHTaJBHOrO BoOAO3afopa.

Pasyepnl BoAocOOPHOTO KOJMOALA OTPEAENSIOTCS M3 YCHOBHi:

a) .ofecneuyeHuss OMArONPHATHOTO peXHMa pabOTH HACOCHOH ycTa-
HOBKH, Tpebyromerocss pasMepa eMKOCTH KoJoiua He MeHee 100 cekimoH-
HBIX DAacxXoJ0B MAaKCHMaJbHOFO BOZOOTGOpa — NpPH MaJbX 3HAYEHHAX
nocieiHero H He MeHee 200 CeKHHOHRMIX PacxojoB — NpH OOJBIIHX BO-
IooTGopax;

6) pasmemienust B HeM oOOpYAOBaHHA M ycTpoficTBa AJA Habaione-
HHSL 32 KOJIHYECTBOM H KaueCTBOM BOJH, NMOCTymAwuled U3 OTASNLHHIX
BeTBefi BoZo3abopa, o6opyAOBaHUs JJs OTGOpa BOAH MOTPeGHTeNIO H
06CayKUBAHHA.

CrporTenscTBO BOAOCGODHHX KOJIOANEB, KaK NPaBHJO, OCYINECTB-
JIfIeTCST METOZOM ONYCKHOTO KOJIOALA MOHOJHTHHIMH JKeJe300eTOHHBIMY,
a JpH MaJHX ero.pasMepax — B OTKPHITOM KOTJIOBaHe M3 CGODHOIO Ke-
Je306eTOHA.

BognocGopHble KOJOAUK KPYNHBEIX BOA03a60DOB CJELYET CEKIHOHH-
poBaTh COOTBETCTBEHHO YHCJHY BeTBed Bojo3abopa.

KoHerpykuus BoAocGOpHOA KaMephl HeGOJbLIOTO TOPH3OHTAJBHOTO
Boj03a6opa NpuBeAeHa Ha puc. 27.

HacocHble CTaHIMH TOPH3OHTaJbHHX BOA03a00POB B 3aBHCHMOCTH
OT HX HPOH3BOAMTEJLHOCTH M THIIA HACOCHOrO 0GOPYAOBaHHA YCTpaH-
BalOTCH COBMELICHHBIMH C BOXOCOODHEIM KOJOALEM MJM KaK OTAeJbHOE
COOpyXKenye.

8. THAPOTEOJIOTHYECKHE PACYETHI T'OPU3OHTAJIbHbIX
BOOO3ABOPOB
[7, 22, 27, 50, 68]
8.1. O6muft BHA pacueTHHX 3aBHCHMOCTEH AJs OUEHKM ne6HTa ro-

PH3OHTaJBHEIX BOA03a0OPOB, PACNOJAralomuxci NapayiedbHO PYCIy
pexu (puc. 28), chemyiommi:
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T 77;
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Puc, 28. CxeMa K pacyery TroOpM3OH- Puc. 29. Cxema x pacuery HoAPycao-

TaJbHOTO BOfoO3abopa BoOro sopo3abopa

B HANOPHOM IIOTOKE
4nkmS, |

== ; 18
=Rt it

B GesHalOPHOM I[OTOKe
— 2nk (2he—Sp) S, (19)

R+¢

3mecs Q — pacxojy TOPH3OHTAJNBHOTO BOJLO3abopa; k — KoadupuimeHT
¢GHALTPALHN BOMOHOCHHIX NOPOX; M — MOIIHOCTL HATOPHOLO MNJIacTa;
he — nepBoHAaYajbHasy IAYGHHA TPYHTOBOIO TOTOKA; Sy — NMOHHIKEHHE
YPOBHA TIOA3EMHEIX BOX Ha BOJo3abope; R — rumpaBIHYecKoe COUPO-
THBJeHHe BoJo3alopa; [ —mokasateib (DUALTPAUMOHHONO HECOBEp-
1lleECTBa TOPH3OHTAJNbHOrO BoA03a60pa.

82, BesmuyuHa THAPABJHYECKOrO CONPOTHBJACHHA R HAXORHTCA IO
dopmyae

— 1 — —

R=In (14+%)—x1In <1+ = )+4x., arcctgx,,  (20)
0

— X
e Xy = —lo 3 %o — PACCTOsiHME OT PeKkH 10 Boyo3abopa; / — NOJOBHHZ
IJMHE BoAo3alopa.

Mpn x,<0,2—0,3 conporusnenne R, kKak caeayer us (20), moxer
OHITH NpPEeACTaBJEHO CJEAYIOIHM o06pa3oM:

R=2mx,. (21)
IononHuTeNbHOE CONPOTHBJAEHHe { Moxer OHTb Haiifieno mo ¢op-
Mmyne
m 0,16 m
=7 h—"we (22)
ro sin —

rie C— saray6ieHHe ApeHH MOJ YPOBEHb UOASEMHEIX BOJA; o — paAu-
yC ApEHm.

Ins  Ge3HaNODPHHIX [IOTOKOB CJEAYeT NpHHHMATh M~Hcp, TAE
hcp — QPEJHSST MOLIHOCTH TPYHTOBOTO MOTOKA mpn pabore BoR03aGopa
(ep~0,7—0,8h,).
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HOns  nmpAMOYroMbHHX  APeH H  KaHaloB ro=0,5(,--0,5b,),
e b; — sarayljeHyue JApeHH TIOJ YPOBEHb MNOJ3EMHBIX BOX; by — -
puHa JPeHHl.

8.3. OUILTpALHOHHOE HECOBEPUIEHCTBO DEKH NIPH pacyeTax TOPH3O0H-
TaNbHHX BOJA03a00POB MOXKET OHITb YUTEHO C IOMOILLI0 METOAA «LOMOJ-
HuTeasHOro chost» (cM. ri. 6). [Ipu 3ToM BMecTo AeHCTBHTeNBHOrO pac-
CTOSIHHSL OT PEKH [0 Bojo3abopa xp B <dopmyan (20) u (21) noxcras-
asierTcs  BeJuuMHa Xg-+AL, rae AL — jonogHATeNBHOE DPACCTOSHHE, Ol
peaeisieMoe B 3aBHCHMOCTH OT CTeNEHH KOJbMETHDOBAHHOCTH H 3aHJeH-
HOCTH peuHoro pycina. Ilpnm Hamauum B XHe cnabONPOHMUAEMOTO CYIJH-
HHCTOTO MOKPOBa C K03(MHIMEHTOM (UALTPALME Ky W MOIHOCTHIO Mg

AL=V—k-”,:—m°—. (23)
0

Bennuuna AL nauGoJsiee HafeXHO ONpefesAeTcd MO AAHHHM OIBIT-
HHIX OTKaYek H SKCIJIyaTaudH BOX03ab6opoB.

He6ur noapycioBoro ropusoHTaNbHOro BoAo3aGopa (puc. 29) mo-
Xer OHTHL omnpefened no ¢dopmyne

Akl (H—h)
Q= R

rie k— Kosbduunenr ¢GuUABTPAUUM BONOHOCHEIX IIOPOJ TOX PYCJIOM
pern; ! — MOJOBHHA JJMHEL WOJAPYCJOBOr0 Bojo3abopa; H — mpepsime-
HHe rOpH30HTZ BOAB B peKe BJH BOJOeMe HaX JAHOM Bono3abopa;
ho —ray6uHa BOAH B BOZO3abope (WiH BHICOTA Hamopa B CJIyuyae TOJ-
HOTO €ro 3amoJHeHHS, a TaKXKe Tpu paboTe MOjy HAMOPOM), CUHTAA OT
gro AHa; R — ruppaBanueckoe COMPOTHBJCHHE MOXPYCIOBOTO BOJLO3a-
opa.

8.4. T'uapasnuyeckoe CONpOTHBJEHHE R B ciyiae CoBeplIeHHO B
GUIBTPALHOHHOM OTHOLIEHHH PeKH ONpefesseTcs clefyloluM o6pasom:

R=1n [tg (% ic;——d) ctg = %] (25)

NIe 7t — MOLIHOCTh BOXOHOCHOIO TOPH30HTAa OT JQHA BOJOEMA 10 BOJXO-
ynopa; d — nguamep Bozosabopa; C — ruy6HHa 3aJI0XKEHHS NOAPYCIAOBO-
ro BOZo3a60opa, CUATAR OT JHA BOLOEMA.

’ (24)

Tpu rayGoxoM sajseraHHH BOAOYIODA

m>3C
BEJHYHHA rmpaBquecxoro CONDOTHBJIEHHS! DaBHa
iC
R=1In (—;—-——l). (26)

B ciiyuae coBepuIEHHOTO NOAPYCJIOBOTO BoRo3abopa, T. €, eCaH OH
pacmosaraercsi Ha Bomoynope (C=m)

n d
R—21ntg—8- Pl 27)

[Mpu 3sHauuTensHOM KONBMATHDOBAHHOCTH M SAHJIEHHOCTH pycia pe-
KH ero (PHIBTPAIHOHHOE HECOBEPIISHCTBO MOXKHO YHMeCTb, BBOAS B NPH-
BefieHHbIe pacueTHbe 3aBHCUMOCTH BMecTo C Benmuuny C+AL, rae AL —
NO-NIpeKHEMY AONOJHHTE/ISHOE PACCTOSHHE OT DEKH, SKBUBAICHTHOE CO-
TIPOTHBJICHHIO €e JHA ¥ NOAPYC/OBHX ONIOXKEHHH,
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Mpumep pacuera. TpyGuateiht TOPH3OHTANBHHEA BOJ03aGop B BHAE
IpeHH pamuycoM ro==2,25 M u piuHofi 2/==400 M pacHosaraercs na-
paJLIeNbHO peKe Ha PacCTOSHHH Xo==b0 M or Hee, MomHOCTh GesHAamOp-
HOTO BOJOHOCHOTO TODH30HTa paBH2 fe=10 M, Kostdduiment GuibTpa-
IMM BOZOHOCHBIX TOPOA coctaBaser 50 M/cyT. Jlpera sarayGasercs Ha
4 M 0T nepsBoHAYANBLHOTO YPOBHA noAsemuux BoA, Hafita pacxox sono-
3afopa NpH YCJAOBHH, UTO YPOBEHb MOAIEMHHX BOA HA JHHHH BOJO3aGo-
pa Gyner cHuXeH 00 ApedH (T, e. Casrg).

[lo ¢opmyne (20) HaxomuM TrHEAPaBIHIECKOS COMDPOTHBJICHHE:

Retn [14 (]~ (gr) w 1+ (5] ] +

50 0
4 =
T4 200 2% 550

OnpenensieM ponofHuTeNnHOE comportupienue § [dopmyra (22)],
npuHaMas mahepa5 0,8 he:
0,8.10 in 0,16-0,8.10

t="2m0 3 =0,2.
G ,14.0,25 '
2,25-sin————0,8'w

1,2.

O6wuf pacxon womosabopa cocraput [dopmyna (19)]:
Q= 2-3,14-50 (2-10—4) 4
o 1,240,2

= 14,4 tHo, M¥/oyT.

9. IVYEBBIE BOJLO3ABOPDI [7, 48, 51—55]

BUABI JIVUEBBIX BOJO3ABOPOB N OBJIACTDH
X ITPUMEHEHHUS

9.1, Jlydesie Boxo3abopH Helecoo6pasHO NPHMEHATDH:

a) B BOZOHOCHHX II1aCTaxX, KPOBJA KOTOPHX pacmojioXeHa OT AHeB-
HOR TOBEPXHOCTH 3eMJM Ha raybuse He Gosnee 15—20 M, a MOHIHOCTB
BOLOHOCHOIO NJacTa He InpeBHmaer 20 M;

6) AaA 3axBaTa MOA3EMHBIX BOX NOAPYCJAOBHIX aJUIIOBHAJBHBIX OT-
JoXeHHHA B Oeperax H NOA pYCJIOM peK;

B) B HEOAHOPOZHHIX N0 BHICOTE BOJACHOCHHIX IIJIacTaX, KOr&ka HeoG-
XOAUMO IIOJIHEE HCHOJB30BAaTh HauboJiee BOAOOCHIbHHE CJIOH.

He pexoMeHAYeTCS UDHMEHATh JyueBLie BOA03a6OpHI:

a) B PaJICUHUKOBHIX DPYHTAX NPH KPymHOCTH parmuii Dgo=70 MM;

6) NpH HalWYMM B BOJOHOCHHIX NOPOAAX BKJIOYeHHH BaJyHOB B KO-
JiHuecTBe, npesHiawomem 10%.

Bo Bcex ciyuasix npHMeHeHHe JYYeBHX BOA03a6OpoB HO/MKHO OHITh
ONPAaBLAaHO BO3MOXKHOCTBHIO CYLISCTBEHHOIO YBeJHUeHUS NPOH3BOAUTEIL-
HOCTH TO CPaBHEHHIO CO CKBAXXKHHAMH, IIAXTHBIMH KOJOANLAMH H FODH-
30HTAJILHEIMH BOA03a60paMH H TEXHHKO-SKOHOMHYECKHMH NDEHMYHecT-
BaMU.

9.2. B cocraB JyweBbIX BOR03abOpOB BXOAAT BOAOCOGOPHHIA KOJOAEH,
BOZONPHEMHEIE JYIH-GUABTPH (FOPH30HTAJbHEIE CKBAXKWHH), HACOCHAS
ycranoBka (pasmeniaeMas O6HYHO B BOAOCGOPHOM KOJIOAHE).
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Puc, 31. CxeMH JyueBHX BON03aGopoB B paspese

a — ayqepofi Boro3a6op O6uIMHCro THma; 6 — Majeli Jdyuepofi Bojo3aGop C IEHT-

paasHolt BoZocGOpHON GYDPOBON CKBaXKHHO#; 6 — MHOTOSIpYCHLIf Bono3abop; & —

KOMGHHHDOBaHHBIA JyueBofi Boj03aGop € BEPTHKAJBLHBIMH H HAKJIOHHBIMM CKBa-
KHEHAMH-YCHIHTENAMH

9.3. JlyyeBrie BOJ03aGOpPE B 3aBHCUMOCTH OT DACHOJIOKEHHS OTHO-
CUTEJBHO HMCTOUHHEKOB NHTAaHHS MOAPA3ALNAIOTCA Ha CleLyioliue THIH
(puc. 30):

a) mOLPYCNOBHIH — IOZ AHOM peKH (c waxTo#t Ha Oepery HAaM B
pycie);

6) GeperoBofl — mpH pacmoJIOXKEHHH JyUeBOrO BOAO3a6opa Ha Ge-
pery BOJM3H peKH;

B) KOMGHHMPOBAaHHHI — KOrXa BOA03a60p HaxoAWTCH Ha Oepery
pexH, a JydeBnle (UABTPH pasMewialoTcss B Geperosofl 30He W MOA pyc-
JIOM;

T) BOAOpA3ZeJbHBIA — NpH PaCNOJOKeHHH JyyeBOro BOAo3abopa Ha
3HAYUTEJHHOM YAAJEHHH OT HCTOYHHKOB NHTAHHS.

9.4. B pasHHX rHAPOTEOJOTHICCKHX H HHIKEHEPHBIX YCHOBHSX MOIYT
NPUMEHATECA CJeAYIOUHEe CXeMBl JyueBHIX BomosabopoB (puc, 31):

a) JyyeBoH BOM03a60p OOBIYHOTO THIA C OJHHM SIPYCOM COPHU3OH-
TaJbHHIX CKBaXHH-(QHJIBTPOB;
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6) MaJelii Jgyuesolf BOjo3a6op ¢ leHTpadbHolt BojzocGopHOR CkBa-
JKHHOH, OCYIUECTBJsAeMOH OypeHHEM;

B) MHOFOSPYCHBIA JyueBOH BOX03aGOP C PACHOJOXKEHHEM (QHIALTPOB
Ha pasHLIX YDOBHAX;

r) KOMOMHHpOBaHHble BOJLO03260PBl C ORHOM HJAM HECKOJLKHMH Bep-
THK2JIbHBIMA ¥ HAKJAOHHBIMH CKBaXKHHAMH-YCHJHTENAMH, KOTOpHe Oy-
PATCSt H3 BOAOCOOPHOrO KOMOALA ¥ KanTHPYIOT HHXKeJeXalul HanopHbIH
TOPH3OHT NOJ3EMHBIX BOJ.

MrHorosipycHbie BOZ03aGOpH YCTPaHBAIOTCS B HEOJHOPOAHHIX B Bep-
THKAQJbHOM pa3pede BOJOHOCHBIX IJacTax AJs GoJjiee MOJNHOrO HCHOJbe
30BaHHA BONOOGHJBHHX CJIOEB,

YerpoiicTBO MHOrOSIpYCHHIX BoJ03aGopoB  IenecoofpasHo Takke B
MOILIHKIX OAHOPOAHBIX [JIacTaX, KOTAA OXMH SIPYC JIY4eBHX (HILTPOB
He obecrneunBaeT HeoOXOAHUMOM HPOH3BOJHTENBHOCTH, a YBeJUUYEHHE
yKcia, AJMHBL, AHaMeTpPa M IAYOHHBL HX 3aJOXKeHHs He AaeT addekra
HJIA HEBO3MOXKHO II0 MpPOM3BOJACTBEHHEIM CcO0OpaXKeHHAM.

s ysesdueHHs BOJ0SaXBATHOH NOBEPXHOCTH BO3MOXKHO YCTpOH-
CTBO B CleHKax M JHHIWIE BOXOCGOPHOW MAXTHL (KOJOAUA) BOAOIPHEM-
HEIX ox)on ¢ GuILTPOBHIMHM BCTaBKaMH (HanpHMep, H3 NODHCTHIX MaTe~
pHaloB).

KOHCTPYKIIYMH U CIIOCOBLI YCTPOVMCTBA JIVUEBBIX
BOJO3ABOPOB

BOJAOCBOPHBIE KOJIOALIbI

BoaocGopuuifl nmaxTHHE XoAojel CAYXKHT Ajf c6opa BOAH, 3a6u-
paeMofl H3 KalTHPYeMOro BOJOHOCHOrO NJacTa uepe3 JyueBbie TOPH3OH-
TaJbHbie (UJBTPH-CKBAXKHHEL. B X0/I0ALe YCTaHABIMBAETCS HACOC JJIst
OTKaykH BOZBI, & B Hpolecce CTPOHTEJbCTBA — 06OPYAOBaHHE AJs IPO-
XOIKH TODHSOHTAJBHBIX CKBAaXHH (pHc. B82).

BuyTpeHHu#t AuaMeTp BOZOCOOPHOrO KOJIOALA NPHHHMAeTCT B Ipe-
Kenax 1,2—2 gm0 4—6 M B 3aBHCHMOCTH OT MeToZa yerTpolicTBa
TOPU3OHTAJbHEIX CKBaKMH W raGapuTOB CTPOHTENbHOrO H 3KCHJyaTa-
LIHOHHOTO O060pYROBAHUSA.

OTMeTka aHa BOAOCGOPHOro KOJOALA (CKBAXKHHE) Ha3HAUaercsl Ha
0,5—1,5 M HHXe YPOBHA 3a/I0XKEHHs TOPH3OHTAJLHHIX CKBAXHH B 3a-
BHCUMOCTH OT Pa3MelUeHUs1 BOAONOAbEMHOr0 000PYLOBAHHS M KOHTPOJb-
HO-H3MEPHTEJbHHX HpHOOPOB.

BopmocGopHEle XOJOAUM COOPYXKalOTc H3  kedesoberona (Gero-
Ha) — cGOpHOr0 HJM MOHOJHTHOrO, B ciayuae Masnoro Auamerpa BO3-
MOXHO NpPHMEHEeHHE CTAJBHEIX WK (NIDH CHeNHaJbHOM OGOCHOBaHHH)
NOJHMEpPHEX TPYO.

CTpoHTensCTBO BOAOCGOPHOTO WIAXTHOTO KOJOALR MOXKET OCyIe-
CTBJIATBbCS CHOCOGOM ONYCKHOTO KOJIOALUA, METOJOM CeKyIuXcs oBaf
(TpaHLIeHHX CTEHOK), KECOOHHBIM CIOCOGOM H T. .

OcraB/isieMble B CTeHKe BOJOCOODHOTO KOJIOALA OTBepCTHs (rHesna)
IJs TOocJeAylomel NpOKJAAKH OPH3OHTAJBHBIX JYYEBHIX (HIBTPOB
DOJIKHEl HMETh pacTpyOHyI0 dhopMy (¢ pacliMpeHHeM BHYTpPb KOJ0Aua),
IIOSBOJIAIOLLYIO IIPH YCTAHOBKE HANPaBJSIOUHX NaTpy6KOB — KOHAYKTO-
pOB mocse YCTPOMCTBA KOJOALA KOMIGHCHPOBATh IIEPeKOCH!, BO3MOMKHHE
IpH ero coopyxehup, C BHelIHefl CTOPOHB KaXIoe OTBEPCTHE 3AKPHI-
BAaeTCA CTaJ/bHBLIM JIHCTOM TONWHHOK 1,5—2 MM, MpuBapeHHHIM K apMa-
Type. DTa IepeMBIYKa INpoAaBiuBaeTcss OypoBOil roJOBKOH TIOPU3OH-
TaJbHOTO Jyda B Hayale MPOXOMAKH.
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Yucnio oTBEPCTHi B CcTeHKE KOJOANA Ad0/MxHO OHTh B 1,5—2 pasa
Gosblle pacyeTHOro uMcaa Jydyed (Ha cayyah saMeHbl MJH YCTPOHCTBa
JONOJIHATENILHEIX TOPH30HTAJBHBIX CKBAXKHH B LEJNAX YBEJIHYEHHS MPO-
H3BOJMTENbHOCTH BOA03a6opa).

FOPU3OHTAJIbHBIE JIVUEBBIE CKBAKHHBI

9.6. Ilpu maanoBol (DUABTPAUHOHHOHA HEOZHOPOXHOCTH BOLOHOCHOTO
nJjacTa HanpasJ/eHHe, YHCJIO M JJMHA OTAGJABHBIX Jyde#l AONKHBI COOT-
BETCTBOBATb PACHOJIOXKEHHIO Hanbojiee NPOHHLAEMHIX choeB. [Ipu sToM
BO3MOXKHO HAKJOHHOE pa3MelieHHe JYUYEBHIX CKB2XKHH (BOCXOAMLIMX
WA HECXOASILIHX).

Uucno, nanpapjenue, riayOHHa DAcHOJIOKCIHS M AJHHA JY4eBHIX
JApeHa:KHLIX CKBAXKHH INIPHHHEMAIOTCS B 3aBHCHMOCTH OT KOHKPETHBIX
TUJIPOre0JIOTHYECKHX, CTPOUTENbHBIX, HHIKEHEDHO-TIPOU3SBOACTBEHHBIX H
FKCNJYyaTallHOHHBIX YCIOBHIL.

Ilpu amuue ayuedd Bogosabopa meHpine 20 M B OHOPOXHBIX IIIACTAX
yroJ MexAy JydaMH N0 (HIbTPALHOHHLIM YCJOBHAM NPHHHMATh MeHee
20° He peKOMeHAYETCA.

IIpoxoxka TODH3OHTANBHBIX JYyYeBHX CKBAXKHH B OOVIBLIMHCTBE
ClIy4aes OCYLIECTBJAAETCH NyTeM NPOAABJMBAHMS (BO3MOXKHO C Bpamie-
HHeM) OTpesKoB (3BeHbeB) GUILTPOBHX HJAHM OOCajHEIX TPYyS u wuame
BCEro ¢ BHIOOPOM rpyHTa H3 3a00HHON YacTH CKBaXKHHB. [DYHT B BHIe
IJaMa IOCTyNaeT B OTBePCTHH OYypoBO roJioBKH, KOTOpPo# oGopyAyeTcs
nepBoe 3BeHO TPYO.

ICyuiecTByOIHE CNOCOGH NPOXOAKH TOPA3OHTAJBHBIX CKBAXKHH B
GOJIBLIHHCTBE C/AydaeB NpPejyCMaTPHBAIOT MpUMEHEHHe JOMKDATHEIX TOJ-
XalolHux ycrpoieTs ((pHe. 33).

IToMuMO 3TOro MOryT HPHMEHSITHCS BpallaTelbHBE, BEODOYAApHEIE,
THAPOMOrpYKHble H APYTHe BHABI TOPU3OHTAJLHOrO OypeHHs.

9.7. Byposas rosoBKa BRaBJHBAGMON B IPYHT KOJIOHHBI TPYO HMeer
bopMy HMIMHADA, MepexoAsllero B NepelHeHd YacTH B KOHYE WJHM Napa-
Gostoun, IllnamozabopHbie OTBepcTHSt B GYpOBOH TIOJIOBKE BHIIOJHSIOTCS
B ee J060BOM HJH GOKOBOH YacTH M UMEIOT IPAMOYTLOJLHYIO, KPYIIYIO,
OBAJOBHIHYI0 HJH KOJbLEBYIO (opMYy.

B cBA3n ¢ vacTo HaGMOAAIOWKMMES OTRJIOHEHHEM TPYS OT TOPH3OH-
TaJH BBEPX letecoo6pasHO NMpHMeHeHHe GYPOBHIX TOJIOBOK C COOTHOIIE-
HHEM IVIOLIAXH BEePXHHX H HHIKHHX OTBEPCTHH AJf 3abopa maama 2:3.
Haa amux ke uesefl cayxar 6ypoBble TOJOBKH CO CKOLIEHHOH BHH3 Ie-
penHell YacThbio, ¢ FOPH3OHTANBHEIMH OTKDBIIKAMH, C IOBOPOTHOMH JIOGOBOI
4acTei0o H T. A.

3arBop, ycraHaBJHMBaeMH# B OypoBOH TOJNOBKe, NPEROTBpallaeT
MOCTYIJIEHHe B CKBAXKHHY IPYHTA [OPH MOArOTOBKE K BAABJHBAHHIO Ove-
peaHoro 3peHa TpyO, NPoONMycKaeT IIaM BO BPeMsa NPOXOLKH, 4 B ee
KoHIe 0cBOGOMKAAET BCHOMOraTeNbHEIE TPYOH OT caMolt 6ypoBoft rosos-
KH, KOTOpas OCTAeTCA B IJACTe.

3BeHbA BAABJIMBAEMHX B FPYHT TOPH3OHTAJbHHX TPY6 COEIMHSIOT-
cq ApYr ¢ APYroM TOCPeJCTBOM CBADKH, pe3b0bl MK 3aXBATOB (LIEKOJA).
Jausa sseubeB MoxeT kojebGatbed oT 1 go 2,6 M, jpuaMeTp BAABJIH-
BaeMBIX B I'PYHT TpyO — oT 50 go 300 mm. IlleneBLtM MM KDPYIJILIM mep-
$OpalMOHHEIM OTBepCTUsIM  (HIBTPOBHIX TPY® NOIKHBI NPHAABATHCH
KOHYCHOCTb C paclugpeHHeM BHYTPh TPYOHL.

9.8. Ilisi BRABIMBAHUA IOPH3OHTAABHBIX TPYO B I'PYHT NMPHMEHSIOTCH
JOMKpaTHBIE arperaThl (Jalle BCErO ABAa CNAPEHHEIX THAPOJOMKpATa)
Ha CNeNUaJbHOM HampaBisiollefi pame, mepejaiolipe YCHJHA Yepe3 Ha-
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Puc. 32. BopocGopune maxrte (Ko-
AOANBI) NYy4YeBHX BOX03a60pOB

a — BoaocGopHast ImaxTa OGBLIYHOTO
THna; 6 — BOXOCGODPHAA TeneCKONmH-
deckad IDaxTa  YeThPeXbAPYCHOTO
Boj03aGopa; @ — BOHO3a60D ¢ HHXK-
Hell Bojoc6OpHOM Kamepoli; & -— BO-
mo3abop ¢ BepxHell BogocGopHOR Ka-

o=
o

Mepofi; 0 — BojoCGOpPHAS TeJNECKOMH-

£8

gecKass MMmaxra KOMGHEHDOBAHHOTO

Bojosaopa ¢ BepTHKaJAbHOH CKBa-

XHHOM-}CHNKTENEeM; €e— Bopo3abop-

Hasg maxTa ¢ HacOCAMH IOPH3OHTAJb-
HOr'o THOa




Puc. 83, Cxema ycTpoficTBa
-._Bodocooprar warma rOPH3OHTANbHBIX CKBAXKHR
: AydeBoro sofo3zadopa
a — pOMKpaTHas yCTaHOBKa
IJs BAABAMBaHUS TPYO; 6 —
Gypobes eonobra GypoBas roJoeka; I — ruapas-
i \ / JHYECKHE JOMKpPaTH; 2 — onop-
'%/ Hast pama; 3 — HaxXHMHas Gaa-
Ka; 4 — naHrosmi 3axBar;
5 — ynopHuwllt 6pyc; 6 — yamap-
HO-PBIXJIUTENBHBIA HaKoHey-
HUK; 7 — maaMozaBopHbie
OTBEDPCTHS; 8 — mJjamoBast
TPY6a Jas oTBOXa mIaMa;
9 — 3anopHmHil wapoeolt Xna-
naH; 10 — GypoBast wTaHra
(ynpaBieHHe 3aTBOpOM H Tne-
pepada ypapa pHIXJHTENbHO-
MY HaKOHEUHHKY); [ — phHIX-
JHTEeNbHEIE POXKKH; [2 — npy-
xuHa (paGoraeT Ha cxKaTHe)

Puc, 34. Cxembl OCHOBHBIX €NOCO00B YCTpOficTEa ropM3OHTAJNLHLIX CKBAXKHH

a — BAABJAMBaHKe (HJIBTPOBHIX TPYS; 6 — BHasnHBanHe (GHALTPOBHIX TPYO
¢ KOJbUEBHIM MEJKO3EDHHCTHIM SanoNHuTeneM; 8 — MPOXOAKA CKBAaXHH C
o6cankoit; 2 To e, ¢ YCTpoHCTBOM mnecuaHo-rpasuiinoro ¢aiabTpa, Me-
TOIOM HAMBIBA; 0 — NPOXOAKa C NpPeJlBADUTENbHBIM BIaBIHBAHHEM TOJCTO-
CTeHHON CmJomHON TPYOH; I — (UALTPOBLIE TPYOHl; 2 — LiJaMoBast TPYOa;
8 — r'HAPOMOHHTOPHAss TpyGa; ¢4 — o6cagHas Tpy6a; 5 — necuaHo-rpasHfi-
HEIE uUabTp (MAH - CBA3HBIA TOPHCTHIAI MaTepHaa); 6 — TOJCTOCTEHHAR
cmiomHas TpyGa

XHUMHYI0 6ajKy H 3aXBaT, YCTAaHOBJeHHBIA Ha Tpy6e. Peaknus BmaBH-
BaHHA NepefaeTcs NPOTHBOMNOJOXKHOR CTOPOHE LIAXTHOro KOJOZAIA yepes
ynopauit 6pyc. Brasausalollee YCTPOHCTBO MOMET AONOJNHATHCH (HJH
laxe 3aMeHATbCA) BpallaTesNeM, THAPOMOHMTODHLIM HPHCIOCOGJIEHHEM,
BUOPOYNAPHEIM HJH BHODAUHOHHBIM YcTpolficTBOM H T. [

9.9, Ilpoxoaxa ropH3OHTANLHHIX CKBAXKHUH BHIIOJHAETCA HABYMS OC-
HOBHBIMH COCOOaMH: TyTeM BJABJMBAHHA B IPYHT CaMHUX (HJIbTPOBHIX
TPyO /M MX YCTAHOBKH B INPEABapHTEJbHO BJABJEHHWE B TPYHT 0G-
cafHble TPYOH,
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IMpoxofKa TOPH3OHTANLHEIX CKBAXKYH BAABJHBAHHEM B I'PYHT (QHJIBLT-
pos (puc. 34,a) npuMeHseTCA NPEHMYILECTBEHHO B PASHO3EPHHCTHIX mec-
YaHO-TaJIeUHBIX TpyHTaX KpymHOCThIo 0,5 Dgp<<50 mm. Ilpu stom ¢uib-
TpoBHeE TPYOH NOAGHpAIOTCA ¢ YUeTOM HX HPOUYHOCTH, KOTOPas AOJKHA
OBITh MOCTaTOYHOH AJIS BOCIPHSATHA YCHJAUR OT AoMmMkpaToB. B cBssu ¢
9THM CKBaXXHOCTh (HAbTPA HOJKHA OBHITH BO3MOXKHO MeHblel (He Go-
gee 20%). B caydae BO3MOXKHOCTH HoAGOpPa GHABTPOB AOCTATOYHOH
IpovHOCT™H (HAanpHMep, Mo cXeMe puc. 34,0, rie MasionpoyREfl nOpHCTHIf
MaTepHas 3aKJiodeH B KOJBLEBOM INIpocTpaHcTBe IepdhopHpoBaHHBIX
Tpy6) RaHHLII METOA MOXKET NPHMEHATHCS H B OXHOPOAHBIX MeCYaHHX
TPYHTaxX, B TOM YHCJE MEJKO3CPHHCTHIX K MaJIOBONOOGHJLHLIX; MOPHCTHLA
MaTepHaJ MOXeT IDHMEHSITbCA ¥ MHOTOCJONHEIM,

ITpoxofika ropH3OHTAJbHHIX CKBaXKHH C HMCIOJNb30BaHHEM OGCATHHIX
Tpyo6 &mc. 34,8, 2) MpUMeHseTC B MEJKO3EPHHCTHX {IeCuaHbIX, Cylecua-
HHIX H CYINIMHHCTBIX rpyHTax. ITocjie o6cafiku CKBaXXHHH H YCTaHOBKH
¢uasTpoB obcamHEle TPYOH H3BAEKAOTCA. DTOT CHOCO6 JAaeT BO3MOXK-
HOCTh B 3aBHCHMOCTH OT COCTaBa IPYHTA HOMOJbL30BAaTh PasHOOGpasHHEE
(uIbTPH: TOHKOCTEHHHE CTajbHble, B TOM 4HCJE C NPOTHBOKOPPO3HOH-
HEIM TOKDHITHEM, IJacTMaccoBHe, acOecTOLEMEHTHHIE, FOHYapHHe, Iec-
yaHo-rpaBHiiHble, H3 MOPHCTHIX MaTepHaJOB H T. [,

Onuoft u3 mopmudukamufi mMeroja siBjsiercd YCTPOMCTBO NeCYaHo-
rpaBrpfiHOro (UILTPA NyTeM HAMBIBA IeCYaHO-rPaBUftHOA MaccH B KOJb-
1leBoe NMPOCTPAaHCTBO MeXAy obcafnol u duabTposofi Tpy6oft (puc. 34,2).
HeprocTaTkoM NaHHOTO MeTOAa fABJSETCH GO/blUAsA, 9eM B MEPBOM METO-
Iie, CIOXKHOCTh PafOT, cBA3AHHAR C BO3MOMKHHIM BO3HWKHOBEHHEM TPYA-
HOCTeH 1O H3BJEYEHHIO O0OCafgHEIX TpYO,

Ias orBoga rpyHTa OT 32605t FOPH3OHTANBHON CKBAMMHEI OLHOBpeE-
MEeHHO ¢ (GHIBTPOBLIMH M O6CaJHEIMH TpyGaMy Ha MepHOX WPOXOAKH yc-
TaHaBJHBAETCA J1aMOBast Tpy6a, o KOTOPOfl pasKHUKeHHLIH TPYHT CTe-
KaeT B INAaXTHHI KOJIOZeN, OTKyAa B NocienymouleM ypanisercd. Bosamo-
JKeH BapHaHT BAABIHBaHHSA B TPYHT TOJICTOCTEHHOR CMJOMHOA TPYGH,
ycTaHoBJAeHHOR BHYTPH ¢uabTpoBOi (puc. 34,0), mpu 5TOM BHYTPEHHSS
TOJIOCTE CKBAJKHHHL HCNOJB3YeTcs IJIsi OTBOJA TPYHTA.

Jas unaTeHcHbHUKAaNHE NPOXOAKH CKBAXKHH MOXKET OHTb HCIOJAB30-
BaH THADONOAMEIB, OCYLIeCTBJseMHHl myTeM nofaidm B 3aboft mo cme-
uuanpHOH TpyGe CTPyM BOAB NOA HamopoM. I'MAponOrpy:keHune MoOKeT
NPHMEHATBCA M KaK CAMOCTOSITEJIbHBIA MeTox ycTpoficTBa rOpH30HTAJb-
HHX CKBaXHH.

Ilpu mon6ope GHALTPOB TOPHSOHTAJLHHIX JIYYeBHIX CKBAXKHH CJAELY-
T DYKOBOJACTBOBATBECH YKA3aHHSIMH, OTHOCADIAMHCST K (HILTPaM Bep-
THKaJbHBIX CKBAXHH (CM. ML 5), ¥ NONOJHUTENLHO YUHTHBaTh OCOGEH-
HOCTH IIpHMeHsIeMOro cnoco6a NpPOXOAKH.

9.10. O6opymoBanue JyuIeBHX BOZO3a6GOpPOB coc-
TOHT #3 BOJONONBEMHON YCTaHOBKH, COSAWHATENBHBIX, BCACHIBAIOIIHX M
HaNlOPHBIX BONOBOMAOB, 3aJBHIKEK M KOHTPOJIbHO-H3MEPHTEJIbHOA ammapa-
TYDHL.

Hna nopbeMa BOABI M3 BOXOCGOPHOrO KOJIOANUA MOTYT IPHMEHATHCA
TOPH30OHTa/bHbIE HJIH BePTHKaJbHHIE HacocH (cM, puc. B2),

IToBepXHOCTHEIE TOPM3OHTaNBHEIE HACOCH (UeHTpoOexHEe, BUXpe-
BHE M Jp.) YCTAHaB/JMBAIOTCH HA CNENHANLHOM [ePEeKPHITHH, DacmoJo-
JKEHHOM BHYTDH BOJLOCOOpHOf WaxTHl, MJH Ha TIaByyeM YeTpoficTee
(nanpumep, nonroHe), [Ipu HCnOJB30BAHKMM HU3KO ONYUWEHHHX B WIAXT-
HHA KoJOZel, HACOCOB MOXKeT GHITH NOCTHTHYTO AOHOJHHTENbHOE YBe-
JIMYEHHE NPOH3BOAMTENBbHOCTH BORO3abopa NMyTeM IOAKIIOUEHHS YCThe-
BBIX Y4acTKOB JIy4eBBIX CKBaXXHH K BCaCHBAaIOIUM NMaTPyOGKaM HacoCOB.
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I'ny6unnple Hacock (B TOM WHCJe NOTPY:KHBIE) NPHMEHSIOTCS MHpH
HoABbeMe BOAH ¢ riyGuHEL Gonee 7—10 M. Hauboabluee npHMeHeHHe
HMEIOT LeHTPoGeKHHe FIyGHHARE HacOCHl C IOrPYXKHHIM 3JEKTPOJBHra-
Tesem mapox LB, DITH u gp. (cM. nanee ro. 13). DT HacocH, B oT-
JIMIHE OT TOPH30HTAJNBHEIX HACOCOB, TPeGYIOT MEHBIUYIO MJIOWAlb AJA HX
YCTaHOBKH, MOI'YT paboTaTh NpH H3MEHEHHH AMHAMHYECKOTO YPOBHS BO-
Jbl B IIaXTe B LIHPOKOM JAHanas3oHe, Ho mmeioT meHpwai KITI, mem ro-
PH3OHTAIbHBE HACOCH.

JlyueBnle BoR03a60OpH I03BOJAIOT MCHONBL3OBATH BAKyyMHLIE CHCTe-
Mbl C TIOAXJIOYEHHEM BaKyyM-HacOCOB K YCThSIM T'OPH3OHTaJbHHIX CKBa-
XKuH. DT0 ocoGeHHO BaXHO INPH paboTe BOX03a6OPOB B MAaJOBOJAO-
oOHJBHBIX TIAacTax, B IPyHTax ¢ Huskofi Bomoormaueft. [Ipocrefimeft
cxeMOR NOBHIISHHS BOZOOTOOPAa M3 TOPH3CHTAJBHOR OKBAMUHEL CJIYIKHT
cudoHHOC MOrpyXKeHHe ee YCTbA HOA YPOBEHb BOAH, KOTOPHH pacmoJio-
JKEH HHXKE OCH CKBaXHHBL

Jlasa peryiavpoBanus 3a60pa BOAE OTAENLHEIMH JYYEBLIMH CKBAXKH-
HAMH H AJI% BOSMOXXHOCTH NpPOBEZEHHS DEMOHTHHIX PaGoT ycThsl CKBa-
XKHH cHa0XKaloTcd 3aJBHKKaMH.

Jas HaOMONEHHA 34 DACXOAOM M HANMOPOM BOJABL yCTHEBHE HacTH
CKBaXXHH O0ODYAYIOTCS BOJOMEPHHIMH H TNbE3OMETPHYECKHMH npubopa-
mu, I[ToMuMo 3TOro B MIaXTHOM KOJOALE BOA03a60pa YCTaHABJMBAETCH
ypoBHeMeD, a Ha HamopHOR Tpyle Hacoca — BOLOMEp NJf CHCTEMATHIE-
CKOr0 HaOJIOJeHHS 32 IIOJIOXKEHHEM YPOBHA BOLHK ¥ TPOHU3BOJHTENb-
HOCTBIO BCEro BOZ03aGopa.

0. PACYETH! IPOU3BOJUTENLHOCTH JYYEBBIX
BOAO3ABOPOB
[7, 50, 51—55]

10.1. Hebut ay<eBoro BoJ03a6opa ompenensercs B 3aBHCHMOCTH OT
THAPOTEOJ/IOTHYECKHX YCHOBHA, MOHAXKEHUS YPOBHS BOAH B BOXOCOODHOM
KONOAUe, NAAHH, YHCHa, KHAMETPa ® I[VyOHHH 3aJI0XKeHHS JIy4eBRIX FO-
PH3OHTAJNLHEIX CKBaXKHH.

ITpu BHGOpe OCHOBHHX HapaMeTpoB JYIeBHX BOA03a60DOB HYKHO
YYMTHBATh CJAEAylomee:

1. Mo dunpTpanmoHELIM coOOGpaKEeHHAM, ONTHMANbHOE MHCNO Jyueld
N, paBHOMEpHO pacHOJOXEHHHX IO NepHMeTPY BOXOCGOPHOro KoJoAua,
HAXOAUTCA B mpefeyiax 3SN<T7.

2. ITpoH3BOAHMTENBPHOCTh JIy4eBOr0 BOZ03aGOpa HENpPONOPHHOHAJbHA
YBeJIHUEHHIO JJIMHHEL Jydefi, KOTOpOe MPHBOAHT K DOCTY THADPABJIHIECKHX
CONpPOTHBJICHH A, YMCHBINAIOMHUX NPOU3BOAHTENLHOCTb, XOTHA B3aHMO-
B/MAHME JydeHl NpPH 3TOM YMEHBbINAeTCd.

3. lnameTp JiydeBHX JpeH H HapYXKHHE JUaMeTp BOZOCGOPHOTO KO-
JIORUA MeHblIe BJHAIOT HAa NMPOH3BOAHTENLHOCTH BOXO3abopa, 4eM AJIHHA,
YHCJO W TIyGHHA 3aNOXKEHHS APEH.

10.2. e6uTt nyueBoro BoxosaGopa omnpefensercs no caexymonieh
o6mefl 3aBHCHMOCTH:

1 1
Q=2nkmS (—Ig _13:) (28)

3nech Re, Ru— pHIbTPaLHOHHEIE COTIPOTHBJEHHS paiHaJbHOA CHCTe-
MH CQOTBETCTBEHHC GEpPerOBHX @ HOAPYCHOBHX TOPHSQHTANRHEIX CKBA-
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wwe. 9v. CXeMB! K PacueTy NPOU3BOAUTENHHOCTH YYeBHIX BOX03a(0opoB
a — Geperosolt; 6 — NMOAPYCAOBEI#t

XKuH; S — NOHUXKEHHe YPOBHA BOABl B BOJOCOOPHOM KOJOAUE JY4eBO-
ro Bofo3abopa mMpH ODKAUKeE:

S = He —H,, (29)

rae He u Ho— Hamop BOJAH COOTBETCTBEHHO B BOJXOHOCHOM TJIacTe 10
Hayaja OTKaYKM H B BOXOCGOPHOM KOJOAUE TIPH IKCIIyaTamuHd Jyde-
BOro B0J03aBopa (CTATHUECKHH M JHHAMHUECKHH YDOBHM BOXH);

k — xospdunuenT buabTpaumy;

M — MONIHOCTh dMiacTa (4/1 ‘Ge3HANOPHBIX TJACTOB M =Hhcp~s0,8M.).

10.3. HeGur Geperosoro Jyd4eBoro Bojosabopa, pasMemaeMoro y
peku (puc. 35a), Moxmo onpereasts no Gopmyae (28) wpu Ry=

1
=0°(;?_n—= . B srom caydae
Rs=(InV, 427 1n V) ——— 30
6 = r+29 T 1kn Ng (30)
v , I+V P4+4m?
V,=W?; VT= om V; (31)
4L—1
V= IL¥7- (32)

3aecs Ng — uucao Jiyuefi BOZ032a60pa, PacloNOKeHHHIX PaBHOMEPHO HO
BCEMY KDYTY, € DaBHBIMH YIJIaMH MEXJAY JydaMH; ro— PalXuyc ropu-
30HTANbHOJ JyYeBOf CKBaXwuHbl; L — pacCTOsiHHe ©OT  BePTHKAJLHOM
ocH BoZocGoplOrO KoJioAla RO ype3a BOAH B BOROeMe (BOJOTOKe);
! — nauna qyued.

10.4, Kosbduuuent saauMopelictBus (uHTepdepenuun) ky Jayye-
BHIX ApeH ® Kosdumuent m Gepyrcs mo Taba. 19,
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Ta6auna 19

Iim
N
6 2 4 6 8 10
Koo purueHt &y
3 0,63 0,67 0,70 0,71 0,72
4 0,48 0,52 0,57 0,60 0,63
6 0,33 0,38 0,40 0,45 0,47
8 0,28 0,33 0,36 0,42 0,45
Lim Kosdduuuent 1
50 4,5 5,0 6,2 7,0 8,0
25 4,2 4,5 5,5 6,2 7,0
10 2,8 3,5 4,0 4,6 5,0

10.5. TeGur noapycnosoro Bogo3abopa c¢ BomocGOpHEIM KOMOALEM,
paciooXeHHLM Ha Gepery (puc. 85,6), onpegmensercs no gopuyae (28)

npe Ro=o00 E-= . B sToM ciyuae OmiabTpanmoHHOE COMPOTHBJE-
uue Rp Haxopures mio dopMmyae
m
Rp = (Uy+ Uy) TR (33)
v in
3rech
c 3116 (m—C)?
Vytn 3Cmi [l 4 VL 16 (m—Cy (34

rg(m—C) (I+V B+16mP) (14+VEF+T16C)

Nz —uucno nyuell moR pycioM pexu; C — 3arayGiaenue ayuedt mogx pyc-
JI0 peKu.

Qysruua Up aas caydaes, Korjga ; =28, BHpaxaercs Tak:

Ng+2 4m 2
Un=—"3" 1“{1+[(1—0,5m) sinﬂ]}' (35)

0 — yros Mexay JydaMH.
Ias asyxayyesoro Bojosabopa (Nu=2)

1 16 m?
=-—In(l4+—"]).
Un="3 1"( + 1=sinze)

10.6. Jle6ur KOMOMHHPOBAHHOrO JY4YeBOTO BOZ03a0opa, HMEIOUIEro
N¢ Geperosbix u Ny noApycnaosulx Jjydedt, onpesensiercd mo Qopmyse
(28), B KOTOpO# GHALTPALMOHHDbIE CONPOTHBJIEHHA R H Rn B CBOK ouc-
pelb HaxonaTcs wo cooTHomennsM (30) u (33).

Ilpu onpejenennu He6uTa KOMOGHHUPOBaHHOrO BoLo03adopa ¢ Gepe-
TOBEIMH H IICJAPYCJIOBEIMY CKBaXXHHAMH KOdhdumuenr ky Taxxke Oepercs
no Tabnx. 19 Kax ;s cHcTeMbl ¢ ABOHHBIM umciom aydelt 2Ne, T. e. He-
MmoJHasg cxeMa GeperoBHIX Jydell IPHBONHTCA K YCJOBHOH MOJHOH CHCTE-
Me Jyuelf, PacmOJIOXKEHHBIX DaBHOMEDHO IO BCEMY KpYIY.
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10.7. Ecix Ny4yH MMelOT HEOJMHAKOBYIO IJIMHY, B pacueT BBOXHTCH

CpeAHsAsA BeJUYHHA:
N
1= N,
=1

rae N — 4yucsio JIYYeBBIX CKBAXKMH.
10.8. O6muA cmoco6 (UIPTPATMOHHOTO PpacdeTa CHCTEM B3aHMO-
LeHCTBYIOIHX JIY4eBblX BOA03a60OPOB, PACHOJOKEHHHX HA PACCTOSHUSX

Ipyr oT Apyra r>>bm mpH - =1—3 # r>10m npu ;=5—9, CBO-

AUTCA K HCIOJB30BAHHMIO (ODMYJN AJS CHCTEM BEPTHKAJbHLIX CKBaKHUH,
[pu 2roM ofmasn dopmyna pis pacuera GyAeT HMeTh BHA:

2nkmS

n
G Ro+ X o Re
=1

Qeym = , (37)

rxe Qoym — CYMMapDHBIH DPacXOj BCEX B3aUMOIEHCTBYIOIMMX  JYMEBBIX
BOZ03200p0B; S — MOHMIKEHHE YpPOBHS B BoAozabope (MOJ BIHSHHEM
JaHHOro BOXO3abopa m B3aHMOMEHCTBYIOIMX € HHM B0A03a6OpOB);
‘ o Q;
Go= y Wy==
oyM ‘Qcyu
JefiCTBYIOMX BOKO3a0OPOB K CyMMapHOMy pacxony; Ry, u R;— Ges-
{105 S
Rg+Ru
COTIDOTHBJEHHE JaHHONO BOX03afopa, OmpefenseMoe TO BHIIENPHBENEH-
HoiM opmyaam (28)—(33), a R;—HaxoAuTcs IO COOTHOIIEHHIO

— OTHOWICHHE PacxomOB JAaHHOTO W B3auMo-

pasMepHHE THIDABJIHYECKHE CONPOTHBJEHHs. IIpu aToM Ry=

Ry=1n £ (38)
r;

ri — DACCTOSIHME OT JaHHOro BOZo3abopa M0 B3aMMOAEHCTBYIOIMX;

Qi — DPACCTOSAHHE 0T HCCIeNYeMOro BoZosabopa MO 3epxajbHOrO 0TOG-

paxeHHd COCeJHMX ¢ HHM B3aHMOIEHCTBYIOUIMX BOJ03a60pPOB OTHOCH-

TeJbHO DPEKH; 7 -— KOJHMUECTBO BOX03a60DpOB, B3aMMOACHCTBYIOMIHX C

I aHHBIM.

10.9. OuabTPALHGHEOE HECOBEPILEHCTBO PEKH NPH PacueTax Jy4eBhHIX
BOZ03260P0B MOMKeT GHIThb YUTEHO C MOMOLIBIO METOAA «AONOMHHTENbHO-
10 caos» (cM. r1. 6). Ilpu sTOM BMecTo AeHCTBHTENBHOTO PaCCTOSHHS
oT pexu go Boposabopa L B dopmyne (32) man C B Popmyne (34)
TORCTABJAIOTCA BEJHUHHBIL

rie AL — IONOJHUTENBHOE pPacCTOsHHE, ONpeAeNseMOe B 3aBHCHMOCTH
OT CTeNeHH KOJbMATAUMH M 3aMJEHHOCTH PEUHOro pycnaa.

10.10. IIpx NpOeKTHPOBAHMM TOPH3OHTAJBHBLIX CKBAXKHH-Jyuell J0-
MOJIHHATEJbHEE NOTEPH HANopa, CBA3aHHHE C IHADABIMYECKUM CONPOTHB-
JIeHHEeM B HUX, JOJIKHEL GHTb MMHHMAJBHEIMM (CYUECTBEHHO MEHBIIHME
o61ieTo pacueTHOro TOHHIKEHHS YDOBHS NOA3EMHHX BOA S B B0/03a60-
pe). O6ecneuenne LOCTATOYHO BHICOKOH NPOMyCKHOM crocoGHOCTH ro-
PHSOHTAJBHEIX CKBaXKMH MOXKeT GHTb LOCTHTHYTO YBEJHUEHHEM HX AHa-
MeTpa. Ecny mo TexHMYeCKWM H NIPOM3BOACTBEHHEIM YC/IOBHAM 3TO che-
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JaTh HEeBO3MOXKHO, CJeNYyeT BHIOJMHATL TUApaBAHYecKHA pacder. OH
BKJIOYaeT B cebi KODPEKTHPOBKY MPOH3BOJAUTENLHOCTH Q Bomosabopa,
KOTOpas AOJKHA GHITb yTOUHEHA B COOTBETCTBHM C BEIMYHHON THApPAB-
JUYeCKHX TOTePb HANopa Ha TpeHHE Mo JJIMHE JyIeBBIX ckBaxuH. ITore-
pH Hanopa OIpefensloTca No opmyde

- UL L
h""’(l"' 6ro) 'T oxAN

. (39)

3JeChb U — CKOPOCTb TEUeHHsi BOAM B TOPH3OHTAJBHEIX JIYYEBHX CKBa-
XKUHAX, M/C; A — r'MApaBIHYeCKH KO3hGDUIMSHT TPEHUS &[m Tpy6 AH-
amerpom 50—300 MM MOXHO UpHHAMATh A==0,08—0,1); g==9,81 Mm/c2.

CKODPEKTHPOBaHHAS HA BEJHYHHY THAPABIMYECKMX NOTEph Hamopa
IIPOU3BOAHTENbHOCTb JYUYeBOro BOA03ab0Opa oupefensdeTca 10 MPUBEAEH-
HbHIM BHIe oOpMyJaM JebHTa Q mpu AeficTBYIOWEM Hamope, PaBHOM

11. KANITA)K HCTOYHHKOB (POJLHUKOB) [50, 60]

11.1. Kanrax HcTOUHMKOB (pOJZHHMKOB) mpeicTaBiasieT coboli  co-
OpyieHHe IJs 3axBaTa MOA3EMHEIX BOJ, BHIXONALIAX Ha AHEBHYIO mO-
BepXHOCTb. KOHCTPYKUHS KallTaXKHBIX COOPYXKeHHWH BEIGHpaeTcs B 3a-
BUCHMOCTH OT THJADOTEOJOTHMUECKHMX YCJOBHI BHIXOXA NOA3EMHHIX BOJ
Ha NOBEPXHOCTh 3eMJH, MODGONOruM MecTa BEIXOZA MHCTOYHHKAE, MOLI-
HOCTH OTJIOKEHHH, NOKDPHBAIOIINX BOZOHOCHBIA IIacT, M pacxofa MHc-
TOYHHKA.

Ilpn cocpelOTOYEHHOM BHIXOAe MOA3EMHHX BOJ KamTaxKHoe COOpy-
KEHYE YCTPAMBAETCS B BHAE KaMephl — KOJOJLLA, DACHOOKEHHOTO Haj
BHIXOZAOM BOCXOZRMLIETO HMCTOYHMKA HJM MNepel BHIXOAOM HHCXOASIIErO
HCTOYHHUKA.

IIpu paccpenOTOYEHHOM BHIXOJe IOZ3EMHBHIX BOA Ha HOBEPXHOCTb
3eMJIM B BHJIE OTACJbHBEIX HCTOYHHKOB, OTCTOSIUMX OAMH OT APYroro Ha
paccrosiHud Gonee 5 M, KamTax MX OCYImIECTBAfETCS pa3felbHO CO
c6opoM BOZH B ofmyio BogocGopHYI0 kamepy. Takoii obGmeft kaMepo#
Moxer OHTb KaMepa Ha OCHOBHOM (HauboiblileM nO KeGHTY) BHIXOHE
NOR3eMHHX 'BOX HWJIH ClelyajbHas cO60opHas Kamepa BHe BEIXOAa iOA-
3eMHBIX BoA. IlpH paccesiHHOM cmJIoIHOM, HO €1a60 BHIpaXKeHHOM
BHIXOZEe NCA3EMHHX BOJ Ha YYacTKe XamTaXX MX OCYUIeCTBJIgeTCA C
HOMOIUBI0O TOPH3OHTAJBHBIX TPYOUAaTHIX HJIH rajepefiHHX BoA03a00poB
co ¢6opoM H3 HHX BOAH B OOIYI0 BOXOCOGOPHYIO eMXOCTb.

11.2. Kamraxx HCTOUHHKOB NOA3EMHBIX BOJ BO H30exaHue 8arpsas-
HEHHS OCYLIECTBJAAETCH W0 HX BHXOAAa Ha JHEBHYIO WOBEPXHOCTh
€ 32XBaTOM, HCKJIOYAIOIMM BBEIXOZ BOJ B OOXOJ KanTaxa.

B mpHPOZHHX YCJHOBHAX BHIXOAH MOA3EMHHX BOJ, Ha JHEBHYIO MO+
BEPXHOCTb NPOSIBIAIOTCA B BH/IE HACXOJSAIINX ¥ BOCXOASAIUIAX HCTOUHHKOB,

Hucxopsmue ¥MCTOUHHKH NIPHYPOUEHH! OOHLIYHO K CKJIOHAM TODHBIX
BO3BHIIEHHOCTeH # JOJHH OBparos, 6anok, pek. Kamrax Takmx HCTOU-
HUKOB Bpe3aeTcf B CKJOH B pacyeTe Ha NpHeM BOJH yepes ero Harop-
Hyio creHky. [las storo B Hefi mpelycMaTpPHBAIOTCS COOTBETCTBYIOUIHE
orpeperus. Ilepex orsepcTHaAMH, T. €. MEXAY CTEHKOH Kanraxa ¢ Bo-
RONPHEMHEIMH OTBEPCTHAMU H OOHAXXGHHOH IOBEPXHOCTBIO BOJOHOC-
HOTO NJacTa, ycTpamBaercs oOpaTHbH ¢(uabTpP, MarepHand XOTOPOTO
noA6upaercss B 3aBHCAMOCTH OT JIHTOJOTHH ¥ COCTaBa MOPOJ BOJOHOC-
Horo miacra. Ilpy HeGOJBIIOA MOIUHOCTH BOJOHOCHOTO mJaacTa ¥ Gan3-
KOM 3aJIer4HHH BOAOYINOPA NHHUIE KaNTaXKHOX KaMepH SarayonseTcs
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HHKe TNOAOCMBH NAaCTa HAa BEJMUAHY, [03BOJASKIOULYI0  PacnoJoXutTh
pacxoAHyl0 TpyOy ¥ CO3ZaTh Hax FeH HEOOXOAMMEHIA Hamop AAA Aajb-
Hefimero TpaHcnopTrpoBanusa. I[Ipn sroM Aas Gosee moaHoro or6opa
BOABl M3 MJaCTa YPOBEHb €€ B KaNTaXHOHA Kamepe He JO/KeH GHITh

BplIIe IIOAOIWUBBI I1acTa.
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Puc. 36. )Xeneso6eToHHAA KanTaKHAsg KaMepa

a — AJaA BOCXOASULETO MCTOYHKKA; 6 — AJS HHCXCAAULEr0 HCTOYHHKA; [ — pacxof-
Has Tpy6a; 2 — nmepennBHas TpyGa; J — KoJsblla; 4 — BeHTHJSLUMOHHas TpyGa; 6 —
PaACTHTeNBbHBIE CclOH; 6 — IAHHAHO-UEeGeHOUHas OTMOCTKA; 7 — MJIOTHO YTpamGo-
BaHHBH IVIMHUMCTEII rpyHT, 8 — CKaJBHBIA rpyHT; 9 — chnofi rpasus; 10 — xeaeso-
6eToHHaAsA IJauTa AHHWA; I/ — GRHALTD M3 rpaBiisd U rajdbkH; /2 -— 3acelliKa MECKOM;
13 — BojloIPHeMHEIe OTBEPCTHS; J4 — BONOYNODHBIR mnjacT HJAH HMXHAA TpaHHNA
KanTHPYeMOH wacTH BOAOHOCHOTO mJsacTa; I5 — BOAOHOCHBIA mjacTt; /6 — HaropHras
kaHaBa, 17 — rpaBuiiHaf ApeHHpYIOIAas OTCHINKA

91



a)

N
7
z// ~
A
N
Al
]'50*
N
/g%

~
1300

500
o

Puc. 37,6, 6. Kupnuunaa xanrtaKuas gaMepa

@ — XA9 BOCXORALLEr0o HCTOYHKKA; 6 — AAT HHCXONAINETO HCTOYHMKA; [ — JIOK
YYTLYHHBIA; 2 - BEETHASIHOHHAA TpyGa acOecTolleMeHTHas; 3 — Keje300eTOHHbIE
KoJiblla; 4 — Xeses06eToHHBle NJHTHI; § — nepenuBHas TpyGa, 6 — rpssesas Tpy-
6a; 7 — pacXomnas TPyGa; 8 — rpamuiiHas noAymxa; 9 — GeToH M 50; 10 — xe-
nesofetonHas Tpy6a; Il — KpHIIKa U3 AOCOK; 12 — pacTHTeAbHBIA rpyHT, 13—
NJOTHO YTPaMOOBZHHBI IJIHHHCTBIi TPYHT; [4 -~ CKanbHBI TPYHT; 15 — BOJONDH-
eMHble OTBEPCTHS; [6 —rpaBufiHas JApeHaXHAsd oOTCHINKA; I7 ~ BOLOYROPHBIH
niacr; /8 — BoJOHOCHEIN maact; /9 — HaropHasi KaHasa

Ipu Goablio# MOMIHOCTH BOXOHOCHOI'O MiacTa M IJyGokoM 3ane-
TaHWH BOJOYNOpa KaNTax NO IMyGHHe BCKDEITHSA @1acTa MOXKeT OBITb
HecoBepuIcHHEIM. [y6HHA 3anoXKeHHs HHIXKHero psiia BOJONPHEMHEHIX
OTBEPCTHH B CTEHKE KanTaxa ¥ 3arjyGiaeHHe ero AHMILA IPH S5TOM Ol-
peleasiorcs H3 ycaoBHii TpeGyeMoR NPOM3BOJHTENBHOCTH KallTaxa cC
y4eTOM CO3ZaHHA B HEM YCJHOBHH JJA JaJbHefumIero TPAHCHOPTA BOJIHL.
Kantax HHCXORAUMX HCTOYHUKOB COOPYXKaeTCs HADH HEOOXOLHMOCTH
C BOAOYJaBAMBAIOIIMMY CTEHKaMH-6GappaykaMH, BXOJb KOTOPHIX €O CTO-
POHBI IIOTOKA OOASEMHBIX BOZ BbLIKJAABIBAETCS NOpPH3Ma H3 (bHJIprym-
Hero MartepHaja, compsiralomascsi ¢ o6paTHHM (GHJIBTPOM KaNTaxa.

M3 BOCXOASIMMX HCTOYHHKOB MIPHEM BOXBI OCYIIECTBJSETCH B COOT-
BeTCTBHH C ee JIBHJKEHMEM CHHM3Y BBEDX, Uepe3 IHO KallTaKHOTO YCT-
poifictBa. B caydasx xorja BOCXOASMIMA HCTOUHMK BEIXOJMT H3 BOLOHOC-
HOro TAAacTa, NPEACTaBJEHHOTO CKaJbHbIMH TpPEH[AHOBATHIMH, HO Kpem-
KHMH TNODOXAMH, NIPHEM BOXH AHHIIEM XKanTaxa OCYUIECTBJSIETCSA Ye-
pe3 oxmH ciod (GUABTPYIOMEro MaTepualia —— KPYIHOIO TpaBis, rajbKu
WM meGHS HepasMOKaeMHX B BOZe mopoA. IIpu BuixoZe BOCXOXSINErO
UCTOYHVKA H3 DPHXJLIX BOLOHOCHHIX IIODOZ, B OCOGEHHOCTH H3 MIECKOB,
npHeM BOAM B KanTa) OCYILECTBJIACTCSA 4Yepe3 oGpaTHhle (DHIBTDLI,
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pacmosiaraeMble TOJX JHHIIEM KanTaxa, B PacueTe Ha HCKAIOYEHHE: Bhtr-
HOCA H3 IJIaCTa MEJKHX YacTHIL Mopoisl. KanraxkHble KaMepel caopy-
YKaloTcsi H3 COOPHOrO Kene306eTOHA B OTKPHITHIX KOTJIOBaHAX HJIH B
BOCXOXALIMX MCTOUHHKAX UDH TJYGOKOM S8aNeraHHH BONOHOCHOTO IJa~
CTa OUYCKHHIM CIocofoM.

11.3. Oust HopMasibHOB paboThl KalTaxKa HeoGX0AuMO:

a) MOCTAaTOYHO NOJHO RO WJOMAAH M IayCMHe BCKPHTH BHIXGR
HCTOYHHKA;
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Puc. 38,4, 6. F'IMHABO-KAMEHHAS] KANTAKHAS KaMepa
@ — AN BOCXORAULEr0 HCTOYHHKA; 6 — AJs HHCXOAAUIEro MCTQYHHKA; | — BEHTH-
AAUKOHHAA TPyGa, d=150 Mm; 2 — yrpamMGoBaHHBI TAMHHCTHIl rpyHT; 3 <~ Kpen-
JeHHe DaCTHTeJbHBIM TIpPyHTOM; 4 — KaMeHHasl Ha6pocka; § -— mepeiauBHast Tpy6a,
d==100 MM; 6 — JaTyHHas ceTKa; 7 — pacxojHas TpyGa; 8 — ofpatHmit dHALTP
(ransxa — d=15 <40 MM, rpaBult —d==3-+7 MM, necok— d=0,5-~1 MM); 9—
rPapHAHEI 3aInRTHBIY cJoff; 10 — HaceipHOB rpyMT; 1! — HaropHas XaHasa; 12 —
BOZOYNOpHEIH mnJaact

6) mpemoXpaHHUTh HCTOYHHK OT NPOMEP3aHHs H NONaJaHHS B Hero
NIOBEPXHOCTHHIX 3arpAsHeHHH, HaCCKOMHX, IPECMBIKAIOIINXCS, TPLISYHOB
H JIDYrHX MEJKHUX JKHBOTHEHIX;

B) WpHMHATH MepH TO MNpPeACTBPAICHHIO OGPa30BAHMSA  ONOJ3HER,
PasMuIBOB H 06BaJiOB B MeCTe PacCHOJIOXEHHSI KallTaxa;

r) ofecrneuuTh HaAEKHYIO BEHTHJSUHUIO KamTaxKa.

Jns sxcnyaTauMH KanTaxa B HeM JOJIKHBI ObITe YCTPOHCTBA AN
c6poca H3JHIIKOB BOJH, OCaXIEHHS M, yAaJNeHHd BHIABIIKWX H3 BOAB
B3Becel, 3aMepa W pPeTYJIMPOBAHHS IOAAYH BOAB NMOTPeOHTEIO.

Bopa n3 wanTaxefi mofaercds MOTPeOHUTENI0 CAMOTEKOM HWJIH C IO-
Mmoiiblo Hacocos. Hacocel MoryT GHTB yCTaHOBJEHH B KaNTaXXKHHX Ka-
Mepax (Ha KamTaXax MaJoll OpOHM3BOJUTENBHOCTH), B OTACABHOM BJa-
HAH Y Kanraxa uad y ofmel BoZocOOPHOA eMKOCTH, B KOTOPYIO CTe-
KaeT BOJA M3 psAfia KanTaxed.

11.4., KoHCTpYKIMA xKeae300eTOHHHX KaMep IJIg KalTaka BOCXO-
AALIMX ¥ HHCXONAWHX MCTOYHHKOB MOKasaHa Ha puc. 36.

Kamepn MoHTHpYIOTCS M3 COOpHBIX Xene3sOGeTOHHBIX KoJel AHa-
metrpoM 1,6 M, TOPJOBHHE H JilOK2. Mexay ropJoBHHOH H KaMmepo#
ycTaHaBauBaeTcsl xene3obetoHAbIA Koxnyc. Kamepa asasi Kamitaxka HHC-
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XOISIAX MeTOUHHKOB cHaGXXeHa BONOHENPOHHMHAeMHIM JHMeM, Ha-
DYKHBIE CTEHKH KaMep IIOKDHLIBAIOTCA TOPAYHM OHTYMOM 3a JZBa pasa,
NpHYeM IO NOKDHITHS OHH OFPYHTOBHIBAIOTCS INpaiiMepoM  (COCTaB:
6uryma 25%, Gensuna 759% mo Macce).

Iocrynnenve Bofn B KaMephl M3 BOCXOASIHX HCTOUHMKOB OCY-
IWecTBJAAETCA 4epes Auue (puc. 36a), a U3 HHCXOASIUHX — 4epe3 OT-
BePCTHA B CTeHKax kamep (puc. 366). Jlas mpepoTBpalleHHs BHHOCA
IPpYHATa W3 BOAOHOCHOrO NJIacTa Mepefl BXOAHEIM OTBEPCTHOM YKJIaJbl-
BaeTcs OOpaTHHY (UILTP, KamMTaXKHbBIE KaMepe OCODYHAYIOTCA DacXoji-
HOM M mepenuBHONK Tpybamu.

Ledpl0 GOJbLIEr0 3aXBaTa BOAL HHCXONSIIMX HUCTOYHHMKOB Hpe-
JLyCMATPHBAETCH YCTPOACTBO Y/NaBJMBAIOMUX CTEHOK H3 INIMHACTOTO
TPYHTa, BJAOJBL KOTODHX HJsi CBOGOJHOTO CTOKa BOAW B KaMepHl yKja-
AeiBaetcs GHABTPYIOLIAA IIpH3Ma.

11,5, KOHCTPYKUHH KHPIUYHLIX Kamep MAJisT KaNTaxa KaK BOCXOAS-
LHX, TaK B HACXOASUIHX HCTOYHUKOB IOKa3aHH Ha pHC. 37.
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TToctynaende BOXBI B KaMepy JJisl BOCXOASNIEr0 UCTOYHHUKA OCY-
mecrsiseTcs vepes aumme. ITocTymienne BOZLL B KaMepy B HHCXOXS-
HIeM HCTOUHMKE OCYINEeCTBJSETCS NPH HOMOIIM BOJONDHEMHEIX OTBep-
CTHIt, yCTpauBaeMEIX B GOKOBOM KHPIIHYHON CTeHKE.

IOns upenoxpaHeHuss BBIHOCA TPYHTa M3 BOJOHOCHOTO IniacTa B
KaMepy lepell HIMM YKJIaIbBaeTcd ofpatusift Guiabtp.

11.6. Ila puc. 38 moxasaHa KOHCTPYKUMS IVIHHSHO-KAMEHHOH XKa-
Mephl AJIA KanTaxa Herviy0OKo 3aqeralolyx HCTOUHHKOB. OHna COCTOHT
U3 KaMeHIO HaOPOCKH, 3aKDHITOM CBepxy M ¢ GOKOB CJOEM ILIOTHO
yrpamGoBarHOH ramuel. Ilopepx KaMeHHOH HaGpoCKM yKJIaALIBAETCA
IpaBUHHBIA MaH meOeHOUHEIR CJIOH Xg MpefOXpAHEHHHT BHHOCA T'PYHTA
B KaMeHHYI0 Halpocky.

B ®XaMepy BoCXOxsulero MCTOYHHKA BOJAA IOCTYNaeT yepe3 IHHULIE,
Ha JHO KaMepwl ykaajbipaercs ofpatHuit duabrp. auusHo-kaMeHHas
KaMepa JJas KanTaxa HUCXOASIIEro MCTOYHWKA MMeeT OGpaTHHE (QHABTP
€O CTOPOHH! BOXOHOCHOTO IJacTa.

11.7. JebuT KamTaxKublX COOPYXeHuM Ha HCTOUHHKAX (POLHHKAX)
B CIyyae, KOTAA HCMOJb3YETCS TOJNbKO HX ECTECTBEHHBI Pacxof, ycTa-
HaBJAHBAETCS HAa OCHOBE HAGNIONEHME 32 DPEXHUMOM LOA3EMHLIX BOX.

B kavecTBe pacuycTHOro NPHHHMAETCH PACXOZL HCTOYHHKA TO HMIM
uHolt obecmeuenHOCTH (mOBTOpSieMocTH). JlJsi HCTOYHEKOB, HCIOJB3Ye-
MBIX ANS1 BOAOCHAGHKEHHS KDYNHEIX HaceIeHHBIX NYHKTOB WJU IIPOU3-
BOJCTBEHHHX O006BexTOB, OGECNeYeHHOCTh JOJKHA COOTBETCTBOBATHL Ka-
TETOPHH HaJEKHOCTH TOXAuM BOXH, npenycmorpennoit CHull 11-31-74,
n. 1.3 (cm, Takxke ra. 2 wacrosuero Pyxosomcrea).

Ecnn 3axBaT HCTOYHHKA OCYLIECTBJAETCSA C TDHHYAUTENBHOR OT-
KaykoH, AeGHT KOTOpPOW IpPEBHIIIAeT EeCTECTBEHHHI pacxof HCTOYHHKA,
pacuer npoHusBozurTcs &0 dopMynaM, AAHHLIM IS COOTBETCTBYIOIIHX
TUTOB BOAO3260DOB — MAXTHHX KOJOANER (M. Toi. 6) WA ropusoH-
TaJbHBIX BoORo3afopos (cM. ra. 8).

12. UICKYCCTBEHHOE MONOJIHEHUE 3ANACOB NMOA3EMHBIX
BOJI, (MTINB) ([4, 28, 38, 46, 56, 57, 63]

OBIlLiLiE NCAOKEHUA

12.1. B kauecTBe MCTOYHHKA HCKYCCTBEHHOTO WONOJHEHHS 3amMacoB
DOJA3eMHBIX BOJ MOL'YT GBbITh KCHOJB30BAHB! MOBEPXHOCTHBIE BOXHI DEK,
BOZOXPAHUIHIN, 03€p, KAHAJNOB, a B OTHAGNBLHHIX CHy49asX TaKxKe MAxXT-
Hble M ApEHaXKHble BOJABL, «0Tp20OTaHHBIE> BOAHL HA YCTAaHOBKAX XOH-
JHUHOHHDOBAHHUA BO3JYyXa HJH Ha CHCTEMAaX OXJaXIEHHUA NPOUSBOJACT-
BEHHOTO OOODPYAOBAHHS H aNnnapaTypsl H HEKOTOPHE JAPYrHe BHIH He-
3aT'PABHEHHEIX CTOYHHIX BOX.

12.2. MeToR HCKYCCTBEHHOTO IOHOJIHEHMSI RaeT BO3MOJKHOCTh yse-
JHYMBATH IPOU3BOJIUTENLHOCTh BOX03a6OpPOB  MOJ3eMHHIX BOA M obec-
TIeYURaTh 60Jice PABHOMEPHYIO MX SKCHUIYaTAlHIo.

HawuGonee 6naronpHATHHE YCAOBUA A8 HCKYCCTBEHHOTO IOMOJHE-
HHS CO3J210TCA B pafioHaX € TeNJEIM H YMEPEHHEIM KJHMaToM, IIpH
HUCMOJNB30BAHHM B KauyeCTBe MCTOUHHKA TIONMOJHEHHST 03ep M pek, obxa-
JAlomUX JOCTATOUHEIM CTOKOM B TeueHHe Bcero rofa H  TpebyeMBIM
Ka4eCTBOM BOJEB, HDH SKCIVIYaTaHHU CJOXKEHHOrC XOpOIIo IpPOHHIae-
MBIMH TOPOJAaMH GEe3HaIMOPHOT'O BOJAOHOCHOTO TOPH3OHTA (€CNH HCKJIO-
YeHa BO3MOXKHOCTH €ro 3arpsi3HeHuil), HpH MaJbiX MOIIHOCTSX TNOKpOB-
HBIX CAaGOTIPOHMIIAEMBIX OTJOXKEHWH H OTCYTCTBHH B BOJOHOCHOM roO-
PU3OHTE BHIIEPKAHHBHIX IPOCJIOEB cJalONpOHHLAEMBIX I'PYHTOB, dpe-
NATCTRYIOIHX HJAH CHABHO SATPYRHAOIUEX (HUILTPAUHIO BOJE.
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Llenecoo6pa3nocTe  NPHMEHEHHS METORA HCKYCCTBEHHOrO MONOJ-
HEeHWsl MOMN3EMHBIX BOJ C yYeTOM MNepeuHcieHHbX (aKTOpPOB YyCTaHABJH-
BaeTCA Ha OCHOBAHMHA 1€XHHKO-3KOHOMHYCCKHX DACHETOB.

12.3, s oCyHIeCTBJEHHSI HCKYCCTBEHHOI'O [IONOJHEHHS  3anacCoB
MOA3eMHEEIX BOJ IpelyCMaTpPHBAIOTCA COODYXKEHHS Ana 3a6opa BOAB U3
HCTOYHHKA TNONOJHeHHSl (Tak Ha3bHBaeMOH chlpoli BOXBI), NpeABapH-
TeJIbHOH ee MOATOTOBKH H COOCTBEHHO HH(HIbTPAUHOHHBIE COOpYyXKe-
HUSl, Yepe3 KOTOphie MPOHSBOAMTCS Nojaya (HHGHAbTPauHus) BOAH B
BOJOHOCHBIH IIIacT. YKa3aHHBE COODYXKEHHS BMeCTe C BOJL03260OpHBIMH
(xanTaXHBIMH) COODYXEHHSIMH, pe3epByapaMH YHCTOH BOJEI, HaCOCHBI-
MH CTAHUWAMH BTODOTO NOABEMa M T. J. COCTABJSIOT EAHHYI0 CHCTEMY
uckyccrBennoro momosHenus (CHUII). HekoTopsie BO3MOXHEIE CXeMbl
CHII nokasanwer Ha puc. 39 u 40.

Puc. 39. KOMNoOHOBOUHAS cXe-

§ o — Ma CHII npun OARHOPABHOM
PACHONOMEHHH KanTaXHbIX ¥
6 HHOHABTPALKOHHBIX COOpPYIKE=

o Bl

1 — MOBEPXHOCTHHA MCTOYHHK;
2 — Bogo3a6op; J — HacocHast

8 —— HacocHas cTaHuuA 2-ro

nogneMa; 9 — pesepByap dH-

croft BOxpl, [0 — ycraHOBKA
Ansi obe3szapakHBaHKA

[oge e
’ ‘ craHous l-ro nopgbeMa; 4—
7 COODYIKeHHsl NpeABaPHTENbHOMN
o r_ " NOArOTOBKH;  § — CKBaXHHBI;
! H nompedument 6 — ununbTPanHOHHEIE Gac-
| cefiHbl; 7 — COODYXEHHS HO-
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|
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mMa CHI1 npu_ AmByxpapHOm |
pacnosoxennn GaccelHoB u lz o i
KOHTYDHOM pa3MelUeHHH CKBa- —
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celHbl; 7 — COOPYXKEHHs IIO- o | - ‘TJ o
cnenyioweti o6paloTku; 8 — Lo
HacocHas CTAHLHA 2-r0 T
noxbema; 9 — pesepByap UH- o . ’—L— Lo
cTofi  BoAbl; [0 — YCTaHOBKE
N ofe33apaKHBaHUsA
o g ¢ Lo
g o L] L 23
g ) 1
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12.4. VIHpunpTpanoHHbIe COOPYIKEHHA CHCTEM HCKYCCTBEHHOTO NO-
NOJIHEHHST PA3NeNIOTCSl HA [BA OCHOBHbIX TMNA: OTKDpHTHe (Bac-
CelnEl, Kailanul, IJIOMAAKH H JAP.) B 3aKPH TH E (CKBAXHHB, KO-
JOIURL, TATEDEH).

OTKPDLITBIE MTHOHUJIBTPALIMOHHBIE COOPY)KEHN A

12.5. OTKpHITHE RHGHILTPALWOHHEIE COOpYyKeHHs (OaccefiHb, Ka-
HaJlbl, MJIOINAJKY, KaH4BH, 60DO3LE M T. [A.) NpPHMEHSAIOTCS AJS IONOJ-
HeHHf 3allacoB TMOI3eMHBIX BOJ NEPBOr0 OT IIOBEPXHOCTH 3eMJH BOJO-
HOCHOM'O T'OPH30HTA MpPH OTCYTCTBHM HJIM MaJOH MOIIHOCTH IIOKPOBHBIX
c1aGOTIPOHHIIAEMBIX OTJIOKEHHH,

OTkpriThie  HHQUIBTPAUKHOHHLIE COODYMKEHHS SBJMIOTCH HauGosee
MOAXOASAIHMHE LJS1 PAHOHOB, XaLaKTepH3YIOILUXCA KOPOTKUMH IepHoja-
MR OTPHIATENLHLIX TeMIEepPaTyp HJIM UX OTCYTCTBHEM.

B orzeipHBIX ciiyyasix MOXKeET, OJHAKO, OKa3aThCA ILejecooGpasHbIM
HONIOMB30BAHNE OTKPHITHIX HHQHILTPALUHONHEIX COOPYXKeHHA M B pafio-
Hax € CYpOBBIM K/IHMA4TOM; OCOJEHHO Ip¥ HAJ/JHYHH B BOZOHOCHOM mJIa-
cTe GOJILIIOH PETYJHPYIOmIEH eMKOCTH.

Hau6oapmee mpuMenenne B CUIT moayuuny HHGUJIBT P a Ll U O H-
Hee 6acceH HE, pexe—KaHaJH.

B xauyecTBe OTKPHITHIX MHGHALTPALMOHHEIX COOPYXKEHHH MOTYT Tak-
Ke HCIONh30BATLCS EeCTeCTBEHHblE M MCKYCCTBEHHBIe NOHHXKEHHS pellb-
epa (oBparm, Ganku, crapopeubs, BHICOXIIHE 03€pa, Kapbephl, MPYALI),
a TaKKe pycjia BPeMeHHMX H TOCTOSHHBIX BOZOTOKOB, KOTOpble pac-
JUIIAIOTC W NEePeropakMBAIOTCA BaJaMH, 3eMJSHEIMH IepeMBIUKaMu
HJIH KAMEHHBIMH HaGpockaMil.

12.6, IIpy’ 1POEKTHDOBAHUH OTKPHITHIX HHOUILTPAIMOHHHIX COODY-
JKEHHH peInaroTcs Ciefyionlue OCHOBHBIE 3a[auH:

a) BBIGOp TuNa HHGMWIbTPAUMCHHLIX COOPYKeHHI;

6) HasHauenwe HX rabapuTOB H KOHCTPYKUMi;

B) YCTaHOBJIEHHE PexHMa KCIIyaTalHy;

T) NMPOTHO3 IPOMSEQAUTENBPHOCTH OTAENBHHIX  HHOHUALTPAIHOHHLIX
coopyxeunii;

1) ompepeneHHe croco6a pereHepaldH COOPYKeHHHl H COOTBETCTBY-
IOLHX TeXHHYECKHX CPEJCTB.

12.7. Vinpunerpannuonnsle GaccefiHbl HMEIOT, KaK NpaBHJO, NPSIMO-
yroJbHyl0o (OpMy B IUIaHe H TpanelieHiajbHbie (pexe NHPsIMOYTOJbHOE)
noNepedHoe K NPOLOJIBHOE CeueHHS.

Ha KpymHEIX yCTaRCBKaxX HCKYCCTBEHHOTO NOWOJHEHHS IPHMEHSIOT-
csi Gaccefiner wmupuHOR mo Any 15—30 M u Anunol .200—400 M. Tay-
Guua Gaccelia ofuluHO He npesmiwraer 3—4 M (gawe 1,5—2 ). Tlpu
HaJUYHH CAafonpOHULaeMbIX MOKDOBHHIX OTJIOMEHHA RHHImA OGaccel-
HOB JOJIKHBl BPEe3aThCsi B XOPOILO (UILTPyIOUmHe TOPOJAbL Ha TayGHHY
He menee 0,5 M. O0umas ray6una GaccefiHa OT AHHIIA X0 BepXa OTKOCA
IOJIKHA TDPEBHIUATH TJAYGHHY ero. HamoJHeHHs He MeHee yeM Ha 0,5 M.

3asioxeHHe QTKOCOB 6acCefiHOB mpHHUMaeTcs B mpegenax or 1:1
Ao 1:3,6. OnHH M3 TOPUEBHX OTKOCOB OacceiiHa Momer ObiTb GoJee
HOOJOTHM, YeM OcTajbible. 3aJI0M(eHHe ero ONpejensieTCs BO3MOXHO-
CTBIO CBE3ZOB H BBHE3N0B MallHH M MEXaHH3MOB, HCHOJB3YEMBIX IS
yacTkl Oacceiina. MHorza cpe3fisl M BBE3JB NPEAYCMaTpPHBAIOTCA HA
NpOJONBHLIX OTKOcax facceina.

12.8. HuduabTpannonsbne GacCefHH MOTYT YCTPaHBATHCA:

a) Ges sarpyskn nHa (puc. 41,a);

6) c mecuanoft sarpyskoli ana (puc. 41,6);

B) ¢ rpaBufiHOf sarpyskofi mua (puc. 41,8).
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Qe
ay 9

Puc. 41, Cxemwl wuHdHILTpa-
HHUOHHBIX facceiinoB

a — 6e3 3arpyskH nua; 6 —c

necyaHol sarpyskoft nHa; 8 —

¢ rpaBHiiHOH 3arpysko#; I —

Kpennenne; 2 -— necyaHast 3a-:

rpysKa; 3 — rpaBuitHas 3a-
rpyska

Puc. 42, Tunmosnie cXeMsbl no-
AauH BOALI Ha HHUALTPAUHUIO

a — COCDEAOTOYEHHAs] TMOAayva;

6 — a’panHOHHBIH KacKax;

6 — DABHOMEDHOE pacmpezene-

Hue BOAH (pa3GpBI3THBAIOILHC
comJja)

Ilecyanas u rpasuiiHag 3arpysxa AHa mpefAyCMaTPUBAETCsT NMPH YCT-
poiicTBe GaccefiHOB B TPaBMiHO-TaJEUHUKOBBEIX OTJOXKeHHaX. ToaunHa
sarpysku cocrasager 0,5—0,8 m. KpynHocTe 3epeH mnecuanoii sarpys-
kit — 0,5—2 MM, rpapwuitnofi — 3—8 MM.

Ilogaya BOABI B HHMUALTPALNOHHBIE GacceliHsl MOXKeT NPON3BOAHTL-
cd ¢ noMomplo (pHc. 42):

a) OHHOro MJM IBYX BOAOBLINYCKOB, PasMenleHHbBIX B  cepeiuHe
TIPOJOMBHOrO OTKOca faccefina /il B eTO TOPLUEBHIX OTKocax (pHC. 42,a);

6) aspanMOHHBIX KacKajoB, YCTpPaHBaeMBIX HA OZHOM MHJIH OGOHX
NPOXOJbHKX OTKOcax GaccelHa (puc. 42,6);

B) pa30peI3THBAOWIUX colest (pHc. 42,8).

Bo BTOpoM » TpeTheMm cJ/avuasix FOCTHraeTcs Xopoluee HachLieHHe
BOIbI, NOCTYIAWIILER HA HITGHABTPALUIO, BO3LYXOM.

12.9. tla unduabTpalHOEHBIX OaccefiHaX HMHOTZA  YCTPauBaioTCA
BXOJHLIE Y3Jul AJfl DCryaMpOBaHHS H H3MepeHHs NojaBaeMhIX B Oac-
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cefiHEl PACXOX0B BOMB, MPEAYNPEKNCHHA HX INePENOoJIHEHHA, a NPH He-
06X0XUMOCTH — JJS NPefOTBPAILCHHA pa3MEiBa AHHL Gacceltnos.

Pafoune uepTeXH THNOBBIX KOHCTPYKHHI BXOAHLIX Y8J0B paspa-
Gorans Col03BOLOKAHAJITPOCKTON..

Bo MHOrHX cayyasix, OAHAKO, ClelHaNbHLEIX BXOJHHIX Y3/lI0B Ha 6ac-
cefiHax MOXXHO HC JeNaTh, HOAAYY H YPOBEHb PEryJHPOBATL 3aJBHKKa-
MH, @ BeJHUYHHY PacXOfa ONpeAeNATh [0 3aMepHbHIM TPYOKam Auadparu,
YCTAHOBJICHHBIX Y KOHUEBOTrO CedeHHS TPYGONPOBOJOB, NOABOASIIHX BO-
oy k GacceiiHaM, WaH nmo cpaboTKe ypPOBHS BOAHl B BaccedHax B nepH-
Ol MX KPaTKOBPEMEHHOTO OTKJIOUEHHS.

PE)XVM PABOTBI BACCEMHOB U OIIPEJIE/IEHHE
UX [MTPOU3BOAUTEJIBHOCTH

12.10. MndugpTpaunonnble 6accefiHbl 3KCINIYATHPYIOTCH 0OLIYHO Ha
pexxuMe Qo=const (mocrosuHoit mopaun) Ham Hy=const (6uicTporo
HATOJHEHH) .

Ilpu nepBom pexkuMe B GacceliH B TeueHHe BCero pabouero mepuona
¢, mopaeTCst MOCTOSHHBIA pacxoum BoAM Qp (puc. 43a). PabGora ma Taxom
peXKHME CONMPOBONKAAETCA MeIJICHHEIM Y PABHOMEPHLIM TIOABLEMOM YpPOB-
HA BOAbl B Oaccefine. K KoHuy pafouero nmepuoja 3TOT YPOBeHb HAOCTH-
TaeT HLOMYCTHMOTO AJii GaccellHa MakCHMyMa Hu.

Bropoi ;pexxum (puc. 436) Xaparrepusyercsa mojaueli B GaccelH
cpasy mnocse mycka ero B paG0Ty NOBBIHIGHHBIX DPacXOAOB BOAbI, UTO
NPHBOAUT K OGBICTPOMY JOCTHIKEHHIO HPEJEJbHO BO3MOXHBIX YDOB-
et Hy

Pa6ota Ha pexuMe OBICTPOrO HANOJHEHMS MOMKET OKasaTbCs Le-
Jneco00pasHOf NpH HAJHYMM Ha JQHe GacceliHa MEJKO3EPHHCTHIX TIeCKOB
HIR cymecedl (IPYHTOB, 3aBCAOMOG HECHOCOOHGIX KOBBMATHPOBATLCS HA
3HAUHTEJbHYIO TNTyOMHY), 2 TaKkXe B TeX CJHyuasx, KOorga Iyck Gaccei-
Ha B paboTy NpHYpPOuYEH KO BPEMEHH HACTYIVIEHHs] OTPHIATeNbHbIX
TeMIepaTyp.

Ilo ucreyennn paGodero nepHoRa AJMHTENbHOCTBIO {1, KOTAa IPH HO-
CTORHHOH Mojaye ypPOBEeHb BOAH B GaccefiHe HOCTHIHET MAaKCHMaJbHO-
BO3SMOXKHON BeJHuMHB [Ty (nepBuifl pexum) MM QUIBTPAUMOHHBIA pac-
Xox H3 6accefiHa NpPH MOCTOSHHOM YypopHe f CHHXKAeTcd JO TaKHX Be-
VIHYHH, MPH KOTOPHIX JasbHefimras SKomgyaTanust OaccefiHa CTaHOBHT-
ca Heneaecoo6pasHol (BTSpOﬁ pexuM), nogada Boabl B GacceliH mpe-

KWpamaeTCs H 3a BpeMms { YpOBeWh B (accefiHe M pacXold H3 HEro na-

al
V]
‘N H,
by A" \
H=Hy=Const
8o>Lonst
8o=11t) ”
@=11t 1 H=flE)
—
& E
" 1 AtyT-t, 7 it | . t
r ; Ager,
%

PHc. 43, Pexumbi paGorhl HHPHABTPANHOHHBIX GaccefiROB
a — npu Qo==const; 6 — npu H==const
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Aaiot npaxThyeckd Ao Hyas; 1nocje sTorg NPOU3BOANTCH uHcTKA Gac-
ceiitia (AJMTENBHOCTL NEPHOAA YHCTKH — £ 5).

» . »*
B coBoxymHocTH Bech MepHOX palGotht Gaccelina T={ 4ty 413
HaspiBaeTesi paGoOUYXM GHIABTPOUKHKIOM,

12.11. [Ipu npoekTHpoOBaHHH NpPOTHO3 NPOH3BOAHTENLHOCTH Gaccei-
HOB MOXET OCYILECTBAATHLCSA CHEAYIOIHMH CIIOCO0aMH:

1) M0 aHaJIOTHH C COOPYIKEHMAMH yxKe meicrByiomux. CUIT;

2) myTeM pacyeToB.

IepBrlfi u3 Ha3BaHHbIX <noCO00B TpeGyeT MCIOMb30BAHHSA MAHHBIX
N0 3KCIVYaTHPYEMBIM YCTAHOBKAM, CXOJAHBIM {10 $aKTOpaM, BJIHSIOIHM
Ha BeJHYMHY MPOH3BOAHTENBHOCTH OaccefiHa, ¢ BHOBb IIPOEKTHPYEMOi
(mo xayecTBY BOAB HCTOYHHKA NONOJHEHHA, IO ofuieil cxeMe mpejiBa-
PHTeJIbHOH TOATOTOBKY BOJAbI, N0 3arpysKke AHMILA COOPYKEHHs, CBOHCT-
BaM MOACTUJIAIOLIETO €ro I'PYHTA H T. A.).

OTOT NYTb MOXET OKasaThest HauGoJee DALHOHANBHLIM B TeX. Cy-
yafX, KOIAa BHOBL NPOGKTHPYyeMasi YCTAHOBKA HAXOAMTCH B paiioHe
JelcTBYIOMER HJH MDOEKTHDYeTCS paclIHDeHHMe YKe SKCIIyaTHpyeMOH
CHIIL.

JInsi NpHMEHeHHS pacyeTHLIX METOJA0B HeoOXOAMMO HMMeThb JaHHEE
O CBOHCTBaX HaMeuaeMON K MCHOJL30BAHMIO ChIpOi BOAW (M, B YacCTHO-
CTH, O ee MYTHOCTH, 'paHyJOMETPHYECKOM COCTaBe B3BeCH ¥ T. A.), CO-
CTaBeé M NPOHHIAEMOCTH TPYHTOB B OCHOBAHHH HH(QHJIBTPaLHOHHBIX
GacceiiHoB, WX KOHCTPYKTHBHBIX OCOOEHHOCTSX M 3aJlaHHOM peXHMe 3KC-
mIyaTaluy.

12.12. OcHoBHOll 3ajauell pacueTa HHOMILTPALHOHHHX GacceifHOB
SBJIAETCS ONpPeRE/eHHe CKOPOCTH HHOHNLTPAUMH WIH, ¢ YUeTOM ILIO-
maau GaccefiHoB, HHILTPALKOHHOIO pacxofa, KOTOPHI OyAeT MoCTynaTh
B BOXOHOCHBIH IJIacT B KaXKAblA TEPHOL HX paboTH, AJHTENLHOCTH
KaxJIoro nepuofa u OGUIETO KOJHYeCTBa BOAH 3a ¢uubrpouska. Ilpu
9TOM CJe/lyeT HCXOAMTh M3 CJIERYIOIIEro COOTHOLIEHHS JJisi pacxoia
BOJbI, NOJABaeMOH B 6accefH H3 MCTOYHHKA NOMOJHEHHH, Qo

Q=0Q+ Qe (40)

rie Q — GuAbTpauUUOHHBIA pacXod H3 Gaccefina; (o — pacxoj, Ha 3amod-
HeHde (OMOPOXKHEHHE) eMKOCTH faccefina.

Bce oTH BeJHYMHBHI 3JleChb M JaJlee OTHOCATCH K eNHMHHIE IVIOM(aRH
faccefiHa H HMEIOT Pa3sMepHOCTb CKOPOCTH.

TIpu pacuerax MPOH3BOXHTENBLHOCTH HH(HIALTPAUMOHHHX GaccelHOB
HeOOXOAMMO YYHTHIBATH POCT CONMDOTHBJEHHA FPYHTOB BCJICACTBHE BbI-
NafieHHs1 H3 CbipOH BOJAbI COJAEPKAIUKMXCA B HEH B3BeLIeHHBIX YacTHIL
MHUHEpAJIbHOT'O ¥ OPTaHKYeCKOro NPCHCXOXKAEHHUS.

B cBfI3H ¢ TeM, YTO IPYHTHI OCHOBAHHA OacceHHOB B COJbIIHHCTBE
¢jayyaeB NpeAcTaBieHbl IeCKaMH, a B TPAaBHAHO-TaJICYHHKOBBIX OTJIO-
JKEHHAX yCTpauBaercs NecuaHas 3arpyska, POCT CONDOTHBJEHHS TI'PYyH-
TOB OCHOBaHHSi 06YyCJOBAMBAeTCs IMIaBHHIM o6pasoM 00pas3soBaHHEM Ha
MOBEPXHOCTH XHa Oaccefifa (MAH 3arpysku) CJOosl HJIHCTOH  IJEHKH
(ocazka).

ITpouecce cofcTBeHHO KOJMbMATaXa, T. €. OTIONKEHHA B3BELIEHHHX
YacTHL, B NMOPax TPyHTa OCHOBaHHs, OORIYHO NPOHCXOAAT B INepBbIH,
CPaBHHTEALHO XOPOTKMH nepuon. Tonbko B OTJEJbHHIX c/lydadx (Ha-
OpuMep, B Pa3HOPOAHLIX TPaBeJHCTO-TafeyHHIX IPyHTaX 0e3 fecHaHo#
3arpyskn) KOJbMaTaXX MOXeT HMeTh Npeo6jajialoilee 3HAYeHHEe B Teue-
HHe GoJiee HJIM MeHee AJHTENbHOIO BPeMeHH.
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B COOTBeTCTBHM €O CKasaHHBIM, pacuers! QHILTPALUUH M3 OGacceH-
OB B CHCTEMaX XO3SHCTBEHHO-THTLEBOI'O BOAOCIAOKEHHS, KaK IpPaBH-
J10, NPOH3BOJAATCSA IO CXeMe NJEeHOYHOH $HUABTPAaUHH

JuHamuky (QOpMypOBAHMA HJAHCTOH NJICHKH Ha JAHe GaccefiHa MOXK-
HO BBIPA3iATh CAeAYIOLeH 3aBUCHMOCTHIO:

go= MQdl (41)

Yex

e § — ToMmUHa IUIeHKH, M — cofepxaHue B3BeUIEHHBIX YaCTIH[ B CHI-
poit Boje (eec MYTHOCTb); Yecx — O0BEMHBI BeCc ckenera TJEHKH, f—
BpeMsL.

C yueroM cooTHouieHHs (41), cocTasasiomue 6anancoBoro ypasiie-
Husa (40) mpemcTaBaSIOTCS B TaKOM -BHJAE:

a) JAad mepuoja MOCTENEHIIOro HaNOJHeHHs 0GaccefiHa npu MOCTOSIH-
HOH Mojaue BOJHI:

OH  knyx OH
as  MQ, at’
OH

Qe=?;

Q,=const; Q=rFky

6) mns mepHoja ¢QuabTpalMH NPH  MOCTOSIHHOM — MaKCUMAaJbHOM
ypoBHe B Sacceiine

H
Q="f (£); Q=Qo=kn_6£;

(Hy=const, 8=F (£)); Qe=10;

B) mowIle HPeKpallleHHs NMOjaud BOAM B OacCeiiH (mepex YHCTKOI)

H
G=0i Q=hy 5 (H=1 (1 8= const);
oH
Qe == — -—_——“——'at .

B arux dopmynax ko — xosbdrmuesTr GuAbTpPaUHH  OCAafKA-IJIEHKH;
H — namnop.

TlockoseKy xoathduuyent (GHABTPALMR €CTeCTBEHHOrO TPYHTA OC-
HOBAHHSI 2 HAMHOTO TIPEBOCXOXKT KO03(HIIICHT (HABTPALME ocajKa-
mneHkH (k3> kg), MOXKHO CUMTATE, YTO ABMMKEHHE BOJABI B I'DYHTE OCHO-
BAaHUS IPOUCXOAHT C HENOJHBIM HachbllleHHeM IOpP. B aToM cayuae na-
nop f pawen rayGuHe BOAL! B Gacceline (ot ero aHa).

B Ta6a. 20 npuBefeHbl OCHCBHbIE 3aBHCHMOCTH A BoAomnoxaun Qo,
GuABTPAlHOHHOIO pacxoga @, ray6uesl Boasl H u o6bema GHALTPYIO-
uteficst Boast W, KOTOphie MOrYT OHITH HCHOAB30BAHBL IS pacuera
GaccellHOB.

Tlpu pexmume Qo==canst ¢opmynofi (2) Taba 20 ouennsaercs pac-
XOJ TOAauM BOALI B 60cCeill, KOTOPBIA HYXKHO NOJAECPHHBATH TOCTOSH-
HBIM AJI TOTO, YTOGHl K KOHLY nepHopa # riy0uHa Bogwl B GacceiHe
cocraBuna Hy (Hw — MakcuMa/NbHO-BO3MOKHOE HamoJHeHHe Gacceitna).
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Ta6nnua 20
3aBHCHMMOCTH AJst pacyeTa HHOMILTPAHOHHBIX OacceliHoB
Pexum E
Tlepuog, 3KCIJIya- PacueTuble (HopMYJbl _g, OGo3HaueHus
Tauy¥H £§
_ Q
1 Qo=const| Q= MO = Q (1) A=rlkyvyex
tolt<sty | H=f (2) L=
AHy,
= 2
Q ]/ T )
W FQt (3)|F — HJIOﬂng)lb .
Iua Gaccei-
He Q' - M Q?)t 4 Ha
n 14 a 7 |
MQo
AH,
AH fo = M_
H=Hy=|Q= =‘/-—“——5 0= *
—const 0= SM—1ay| & 2MQ,
Qo =f (#) — HEKOTOpHA Ha-
2AH YaJbHLE NepHox,
W=F I/ m * (ti—to)-+| (6) COOTBETCTBYIO-
. i Haya/IbHOMY
+Q Ft pacxony @
II H
Wh<issty, | Q=0 fo=— Ine (7)] e=—21
=tz 0 AF Hy
%
k N ST
Hef )| Q=227 70 g
k
— 5= (t=t1)
W=HyE (10)

IIpumeuanne Iudpuipnpanus depes oTKOCH OaccefiHa He y4H-
THBAETCA, MTO JAET ONpeJeNeHHBIH 3amac B Pe3yJbTaTax pacueTon (He-
CKOJIBKO YMEHBIIAETCA 9((PEKTHBHOCTh MONOJHEHHS).
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12.13. Ina GaccefiHOB B CPEHE3EPHHCTHIX H KPYNHO3GPHHCTHIX Ie-
CKax, XapaxkTepusywoluuxcs kKoadduauueHTamu ¢uibrpaiuy or  10—20
10 60—80 m/cyr, pacxonsl Qo nOAauH BOJB KOJEGJIOTCH OOHIYHO B npe-
nenax 1—3 mfcyr. Jna GaccefiHoB B MEJKO3E€PHMUCTHIX NeCKax U Cyle-
CAX BENMYMHA 3THX DaCXOJ0B MOXKET OumTh yMeHblieHa Jo Qo= 0,3—
0,5 m/cyr.

IIpu sxkcnayatanuu Gaccefina Ha pexuMe Hm=const‘ BeJIMYMHA
NepBOHAYaJbHOTO PacXoja sBJSETCS MaKCHMaJpHON: Quv=Q, u MoXeT
nocturath 3—5 Mfeyr u Goaee.

Ipenenpnas raybuma Boan B Oaccefine Hy onpeneasiercs ero
KOHCTPYKIIHeH.

Pacue1noe 3HayeHMe MyTHOCTH M ycraHaBnwBaercs, 10 JaHHHIM
CHAPONIOrHYECKHX €XXeTONHHKOB, KaK CpefHee 32 MepHOX, COOTBETCTBY-
oA GuabTponukay Gaccefina. Ilpy Heo6XOAMMOCTH IPOBOASATCS CIIE-
LHaJBHbIe HCCASHOBAHRS N0 ONpPeLeJIEHHI0 MYTHOCTH.

Ecan npoekToM nNpenycMATDHBAETCA NPEABAPUTEAbHAN INOATOTOBKA
BOJH, MOZaBaeMOl Ha HMHQHJABTPAIMIO, TO pacyeTHasi MYTHOCTb HAasHa-
HaeTcd ¢ YYETOM YMEHbNICHHS MYTHOCTH DeYHOR BOEH HA OUUCTHEIX
COOPYKEHHAX.

12.14. OGmas TWpoMOMKUTEIBHOCTs GuasTpouukaa T HazHauaeTcs
B 3aBHCHMOCTH OT YHC/a HaMeyaeMHX 4HCTOX GaccefiHa B roly, KoTopas
B CBOIO OdYepejb ONpEENseTCS KJAHMATHUECKHMH YCAOBHSIMM paiiona,
KayecTBOM CLIDOH BOJH, NMOJaBaeMOfl Ha TOMOJHEHHE, PEXRHMOM pabo-
TH Gaccefina, TpeSyemoit cpemteli 3a GHUILTPOUHKI CKOPOCTBIO HHQHABT-
pallMH W T. I. U MOXET YTOYHATBCS B TIPOLECCE TIPOBEAEHHUS PACUETOR.

OGbiaHO asist GaccefiHOB B NECUaHbIX TPYHTaX, a TakkKe B Tpapuii-
HO-TAIeSHHKOBLIX OTJIOKEHHAX C MecUanoll sanpyskofi NpeaycMaTpHBa-
I0TCA OfHA-JABE YHCTKH B TeYeHHWe rofia; B COOTBETCTBHM C 3THM mpO-
IoJKHuTeabHOCTh GuapTpounkaa T cocraBaser 180—365 cyr.

Tlepnox omopoxcHeHns GacceflHa nepef uMCTKOM f2, KaK NpaBuJo,
Ha3HayaeTcss paBHBM 5—10 cyT u yTouHsercs pacuerom mno dopmyae
(7) Ta6a. 20.

Bxopsamum B 31y dopmyay koadduiuneHTOM &£ oleHnBaercs Heol-
XOJMMOe MHHMMAJbHOE pacyeTHOe TIOHIKEHHe YPOBHsi B Gacceiine, mpH
KOTOPOM MOXKET OCYUIECTBJAATHCA €r0 uMCTKA. BejHuMHA & NpHHMMaer-
¢q ot 0,01 no 0,05.

B cayuae, ecau pacuetHmit mepuop f; no dopmyne (7) Ttaba 20
npesbimaeT 5—10 cyT, pekoMenmyercs NpeLyCMaTPUBATh NPHHYIHTENb-
HOe OmNopoXHeHMe Gaccefina. [TpoaoNXKHTENBHOCTD NEpHOAA UHCTKY I3
JONYCTUMN NPHHHUMATH: 15 CYT NpH uYHCTKe Bpy4YHYlO, H 5 CyT — npu
YHUCTKe MEXaHH3MaMH.

BoccranoBienue ¢uabTpyomefi CnocoGHOCTH — MHGHUABTPAUHOHHBIX
COOPYXKeHillt BO MHOTHX C/Iy4asX TPOM3BOAMTCA JMIUL pas B Tof B
TEePHON BECSHHEre IaBoJjKa, BO BPEMS KOTOPOTO IOAaua BOAK Ha HH-
GHALTPALlMIO TIpeKpamaercd H3-3a GOJBIIOrO CONEPIKAHHS B Helt B3Be-
ct. OBuwias OPONOJKHMTENLHOCTL TEPHOAA, B TEYeHHE KOTOPOTO BOAA
Ha WHQHILTPAUYI0 HE MONAETCH, MOIKHA ONpPeNeNHTHCSI TPH BTOM UpO-
JIOJIKMTEJNBHOCTBIO IABOKKA, YCTAHABJAWBAGMON IO HAHHBLIM THAPOJIOTH-
YeCKHX €MXEeTONHMKOB. B GOJBIUMHCTBE CAyuaeB STOT NEPHOJ, 3HAUUTENb-
HO MpeBHIIAeT POJOJIKHTENLHOCTD BTOPOTO M TPETbEro HEPHOLOB

*
(t;+t3 Y. MenHO 3Ta BejMuuHAa  NOJMXKHA BBONHTBCS B  pacueTHhe
”» -
dopmyasl Taba. 20 smecro fy 4 15
12.15. YkasaHHble peXXUMBI PaGoTH MHGHALTpAUUOHHBIX GacceitHOB
fIpeJicTaBJeHsl B ynpomeHHofi cxeme. B Heli omyckaercs caMufi Hauanb-
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HHfi MepHOf, KOT/a MPOHCXOAHT OTJIONKEHHe B3BEUICHHBIX YaCTHI B MNO-
pax rpyHra OCHOBaHHA GaccefiHa, T. €. He YUMTEIBAETCS Tpolecc Cob-
CTBEHHO KOJIbMATAIMH TPYHTa OCHOBAHMA A0 Hayana oGpa3oBaHHs ocal-
Ka-TJIeHKY Ha NOBEPXHOCTH HHA Baccefina.

JIAuTeNLHOCTh STOTO HAYAJNbHOTO TepHOJa fo OmpenessieTcs Koib-
MaTalHOHHOM EMKOCTBIO IPYHTAa OCHOBAHHS WJIH TaK Ha3blBAeMOH «rps-
3eeMKOCTBIO®,

I'psiseevkocTb 3aBHCUT OT COCTaBa M CBOMCTB NHecKa FPYHTa OCHO-
BaHUA H B3BeCH (B YaCTHOCTH, OT HX MEXaHHYSCKOTO COCTaBa), BEJHYH-
HHL MYTHOCTH BOJBI, LOXABAeMOA Ha HHOHABTPAUHMIO, M CKOPOCTH IO-
cnenHel.

BeauunHa rpsaseeMkceTH N Haufosiee HaZleXXHO YCTaHABAHBAeTCH
sKcrmepuMeHTaibHO, 1o mMelomuMCs ONBITHEIM XAHHBIM, B TPYHTax, Xa-
paKkTepHsyoIuxca a¢gpekTuBHEIM AuaMeTpoM, dp=0,1—0,2 MmM; N~
~0,6—] mr/oM2 B 6THX YCIOBHSIX maqanblmﬁ mepHox ¢, HagpuMep,
NpH HauasibHOM cKopoct# uHHIbTpaumuu Qo =1—3 M/CyT M MYTHOCTH
BoAn M=20 Mr/a==0,02 Kr/M3 COCTaBUT

0,5—1

9T _ 850 cyr.
h="1_3 00 —o—or

B cuabHO npOHHIAEMBIX XKPYNHOCKEJNETHBIX FPYHTaX NPOLECCH KOJb-

MaTalu¥u MOTLYT NPOAOAXKATHCA 3HAYHTENbHO GoJsiee AJNHTENBHOE BpeMs.

12.16. Bxopnsinasa B pacueTHHe 3aBHCHMOCTH BeJHYHHA Rapamerpa
A=PFnYex Ha cragun TAO wMoxer OHTb onpeaeiseHa H3 Tabi 21 B
3aBHCHMOCTH OT NPOLEHTA COLEPXKAHHS B BoAe, HAyulefi Ha nONOJHe-
HHe, I'IMHUCTHIX H MeEJIKO-TIRJIeBaTHX (pakuui P (vactuy <<0,01)

TaGaunuma 21
3uauenns napaMerpa A=RknYex

P, % 2030 30—40 40—50 50—60 60—70

270

Axr/(M3x | 3,8—3 '3—2,4
X cyT) -

2,4—1,9 1 1,9—1,5 l,5—l,2l 1

BoccTaHoBJIEHHE NIPOM3BOXMTENBHOCTH OTKPHITHIX HHOUILTPAIIHOH-
HBIX COODYXEHHi OCYI[ECTBAAETCH OOHYHO NyTeM cbéMa HaHGoJsee 3a-
TPASHEHHOIO JIOS mecKa TOJAUMEOA 1,5—3 cM M TuIeHKH BPYUHYIO HJIH
MexaHusMaMi (GyJbAO3ephbl, CKPENepH, 9KCKaBaTOPH). 3HAYHTENLHO pe-
e NPUMEHSIOTCR FUApaBIHYecKHe CII0cO6H pereHepaluH.

3AKPBITHIE UHOWJIbTPALIMOHHBIE COOPY)KEHH A

12.17. B 3aBHCHMOCTH OT XapakTepa pa3MeHleHHS B BOJOHOCHOM
TJlacTe 3aKpHTHie HHOHABTPALHOHHBIE COOPYXEHHS MOAPasAensiorcs
Ha FOPH3OHTA/IbHBIE H BEPTHKAJbHEIE.

Topu3cHTa/MbHEIE 3aKpHIThie HHOHIBTPAUHOHHEE  COODYXKEHHS —
Tpy6uaTble APEHHl, rajepeH M IUTOJBHH — HE HAULHM IIHPOKOTO IIpHMe-
HEHHS B TIpAKTHKe (OTTOJHEHHS 3aNacoB NOA3EMHBIX BOJA, 4TO 00bsic-
HAETCA OTCYTCTBHEM 3¢ (eKTHBHHX METOLOB BOCCTAHOBJEHHS HX IpPO-
H3BOJIHTe/IbHOCTH H HECOBEPIICHCTBOM CaMHX KOHCTPYKUHH.
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Puc., 44, KOHCTPYKUHH NOrJOWAIINEX H APeHAXHO-NMOTIOMAIINAX CKBAXKHH

a — NOTJIOKAICLLASl CKBaXKHHa, O — IpeHaKHO-TIOTJoUlaloltas CKBaXXuHa; [ —

¢uabTpoBLIE Kapkac; 2 — o6canka; 3 — oTcTOHHHK; 4 — npofKa; 5§ — axcmayara-

IHOHHAST KOJIOHHA, 6 -— KOHAYKTOp; 7 — 3aTpyGHasd LEMEHTHPOBKa; & — CaJbHHK;
9 — Habnopartenbiasg CKeaXXuHa, /0 — 3aTpyGHEBIH Nmbe3oMeTp

Hapn6onbiiee pacupocTpaHeHHe NONYYHIM BepPTHKAJbHbIE 3aKpHITHE
HH(UALTPAXHOHHBIE COODYXKEHHSA — IVIaBHHIM o6pasoM OypoBsble CKBa-
JKHHHL M CPABHATEIbHO PEJKO IIYPQH &1 MaXTHbIE KOJOMIBL

12.18. BypoBble CKBAaXKMHBI IO HA3HAYEHHIO H YCJIOBHUSM JKCiIya-
Talud MOXKHO NMOAPA3AENHTb Ha CACJYIOLIHE THIBL:

a) morviolaIMe CKBaXKHHHL pHC. 44,a);

6) ApeHaKHO-NOTJOMAOIINE CKBaXUHBL (pHC. 44,6).

Tloraowaminye CKBaXUHLI NOJAIOT BOAY HEMOCPEACTBEHHO B 3KCIH-
JyaTHpYeMblii INacT. DTH CKBAXKHMHBl MOTYT 9KCIIYaTHPOBATBCH KaK B
peXuMe CaMOTOIJIOIEHHs NPH CaMOTeYHOH INojaye BOJH, TaKk M B pe-
XKHMe TPUHYZUTENbHOM 3aKauxku. IlonomlaiolMe CKBAaXXKHHBI IPHMEHS-
10TCH He TOJBKO JJs TONOJHEHHS 3alacoB NOA3eMHBIX BOX, HO TaKiKe
IS CO3ZAHHS THApABJIHYEeCKMX OapbepoB, NpPeJOTBpallalOIIHX HHTPY-
3UI0 MODCKHX BGJ B 3KCIIyaTHpyeMble BOXOHOCHBIE TOPH30HTBI, CO37a-
HHMS JIHH3 NPECHBHIX BOJ B KOJJIGKTOPaX C COJIEHBIMH, a TaKiKe B CHCTe-
Max OGOPOTHOrO BOZOCHaGXKeHHS M YCTaHOBKaX KOHAHIHMOHHDOBAHHS
BO3JYyXa, KOTJa BOJOHOCHHIH INIACT HCIOJNb3yeTcs B KauyeCTBe TeIIOBOH
PeryJHpyILe eMKOCTH.
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Puc. 45. CxemMa BXOAHOIO y3ja NOrjowapoumell ckBaXuuHm (nnax u paspes [—7)

! — noraowamuias CKBaXKHHA; 2 — HaGMOAATEeNbHAS CKBaXXHMHa; 3 — IIbe30MeETp;
4 — pojoMep; 5 — 3aaBUXKKA;, 6 — MaHOMETP; 7 — BaHTy3

ITornoulalonie CKRaXKHHH, Kak NPaBU/IO, COOPYKAOTCH OGOMBIIHM
HHAMETPOM € YCTAHOBKOH (UABTPOB H3 AHTHKOPPOSHOHHHIX MaTepHa-
(ToB H iycTpofictBom rpaBufiHoll 06chnki. CxemMa KOMIIOHOBKH BXOZHOIO
y3J1a MOIVIOMmaoel CKBaXKHHbI N0Ka3aHa Ha puc. 45.

JIpeHa’KHO-TIOIVIOUIAIOMHE CKBAXKHHBL IpeJHA3HAYCHBl HJS JPeHH-
pPOBaHHS BEPXHETO BOJAOHOCHOTO I'ODH30HTA C MojAadell BOAB B HHKHHH
HAMOPHHIH mJacrT. DTH cKBaXHUHE o6opyayloTca GuabTpaMM Ha o06a
rOPH3OHTA. Jas  yayduIeHnst yCJa0BUH JApeHUPOBAHHSA HJH
nepeToKa IPABHHHAs OOCHIIKA MOXKET YCTpauBaTbCs He TOJbKO B HH-
Teppasie YCTaHOBKA (MABTPOB, HO U B Ipefeiax cjabonpoduiaeMof
NPOCTIOHKH.

TloMuMO YKasaHHLIX BBHIIIE THHOB HMEIOTCH CKBAXHMHL J BoO fi ¥ 0-
ro HasHavYeHHsdA, paboramoillde NONEPEMEHHO Xak MOIVIONAIOIINE,
H Kax BoA03aopHHle. Takue CKBAXXHHH HCIIONBIYIOTCS, HANpHUMep, AJS
oforanieHkst HOAMED3JIOTHOTO BOLOHOCHOIO TOPH30HTA B JIETHHH NepHOX
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Puc. 46, Cxema BXOAHOro y3ja CKBAaXKHHM JABOHHOr0 HaszHaueyHs (naan ¥ paspes

1 — cxBpa)XHHa JBOHHOTO Ha3HauyeHHA; 2 — HabGaopaTenpHble CKBaXKHHBI, & — 3a-
TPYGHBI# nbesomeTrp; 4 — BomOMep; J -~ 3afBHKKH; 6 —~ MaHOMETp; 7 — BaHTY3;
8 — mogBojsmasl MMHHUA; 9 — HanopHas AuHMS; /0 — cGpocHad JMHHSA

C LeJbI0 HCHOJB30BAHWS BOXBl 3UMOH WJH JJs CO3AAaHHS 3amacoB B
IUMHHA fIepHOR ¢ ILeJbi0 MOCAeAyIoWero ee oTéopa B JeTHee BpeMsA
rojaa.

KoHCTpyKUMS BOROMPIEMHOR 4acTH CKBaXKHHBI JBOMHOrO HasHaye-
HHA He OTJHYAeTCs OT KOHCTPYKIHMM TNOIVIOMAIOMEi CKBAXKHHEL

Cxema BXOJAHOrO yaja CKBAaXKHHLI HABOHHOrO HasHaueHHs INoKasa-
H4a Ha puc. 46.

12.19. [na xourponsi sa paforoil CKBaxhH HeOOXOZMMO mpeny-
CMOTPETH COOTBETCTBYIONLEE 06OPYAOBanHe AMS:
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a) H3MepeHHS pacXofia H KOJIMYecTBa BOJH, NOCTYIIHBINETO B
Jjacr 3a BpeM4d 3KCIJIyaTauku CKBAXHHbI,

6) perynupoBaHHsi NOA24A BOABI B CKBAXMHY H INOJHOI'O OTKJIOYe-
HHSI CKBAXXHHB! OT IHTAIOLUIErC BOAOBOJA;

B) ¥3MepeHHs IWHAMHYECKHX YDOBHe#l BOAH B CKBA)XKHHe, Ha XOH-
Type o6CHINKA ¥ BOJIM3H CKBaMKHHBL

OLEHKA TTPOU3BOIUTEJ/IBHOCTH 3AKPBITHIX
HMHOWJIbTPAIIMOHHBIX COOPYKEHHM

12.20. Ha nawaneHOM 5Talle SKCIUIyaTalHs [OIJONIAIOMIMX CKBa-
JKHH, KaK MpaBHJO, OCYIIECTBJIACTCH C IOCTOSHHBIM pacxoioM (Q=
=const). 3a cuer xoabMaTaxka BO3pacTaer Hamop H Ha ycTbe CKBa-
JKHHE, © X HEKOTOPOMY MOMEHTY BpeMeHH fy OH CTAHOBHTCH paBHEIM
JAODYCTHMOMY 3HaUeHHI0 Hypon. B uacTHOM ciyuae, ecsM OKBAXKHHA pa-
60TaeT B DEXHUME CAMONOINIOMIEHHS (T. e. OCYIIECTBJSETCS CBOGORHBIA
HaJHB B Hee BOAM), BeJMunHa MHpon NpHHHMaercsd paBHOA OTMETKe
yethd. C MOMeHTa BpeMeHH fy CKBaXKHHa MOXET 3SKCIIYaTHPOBaThCA
Kak mpH H=Hgon=ronst, Tax u npu Q=const. B nocaepsem cayyae
ycTbe CKBAXKHHBI TepMETH3HpDYeTC M I0Jaua BOAH NPOH3BOJHTCA Ha-
cocoM. Ha mnpaxTtuke uenecoobGpasHee OCYIIECTBAATb 3IKCIIyaTallHIO
CKBAaXKHH B pexkume Q =const.

12.24. Jlna norJoulaiomux CKBaXKHH, paboTaiolux B pexuMe Q=
=const, MoBHIlIeHNe Hamopa COCTaBHT

Ah-——_Aho—l—A hCKB’ (42)

rie Ahy-— MOBHIIeHHe Hamopa B [JacTe Haj NePBOHAYAJbHBIM YPOB-
HeM, OOYyC/IOBJEHHOe TAaK HA3hBAeMbIM BHEIUHHM  COMPOTHBJICHHEM;
Ahoxp —TOTEpH HamoOpa, CBS3aHHEIE ¢ BHYTDEHHWM CONDOTHRIEHUEM B
CKBaXKHHE M MPUCKBAXXHHHON 30He,

Tleppas u3 yxasaHnbIx cocTaBisiomux dopMmyas (42) (Ahe) ompe-
ensercd M0 OOGHYRHIM (opMysaM NOJ3eMHOR THADAaBAMKH - H MOXer
ObiTh MpeNCTaBseHa B BHAE

Q
Aho—— 2 R, ( )

rae & u m—xosbduuEeT GHIbTPAHWH ¥ MoLgHocTh mJaacra (B Ges-
Hanopueix mnacrax m=r0,8 ke, e he — mepBoHauajbHasg riybuHa BO-
Obl JIo BOJOynopa); R — (OYHKUMSA BHELIHEro THAPaBJIMYECKOro COmpo-
THBJICHHS, OTpeleiseMas B 3aBHCHUMOCTH OT DasMepoB ¥ reoMerpuue-
cKOfi (OpMbl BOLOHOCHOTO TWIACTA, YCJAOBHMH Ha ero rpaHHIaX, 4 TakXe
pa3MepoB OKBAXKHHbI.

Teoperuyecky npollece 3aKauKH BOJAM B CKBAXKHHY H OTKAYKH H3
Hee ONMHCHIBAeTCs OJHMMH H TEeMH Ke MCXOEHBIMH YpDaBHEHUsMH  (u3-
MeHseTCA JIHIUb 3HAK Iepell BesnyuHOM nefura Q: npu oTKaukax
Q<C0, a npH 3akaukax ¥ Haaueax Q>>0). B cBasW ¢ 3THM npHUMeHH-
TeJbHO K Ilanbojiee pacnpocTpaHeHHBIM cXeMaM (HIBTPAlMH B CHCTEMAX
UCKYCCTBEHHOI'O IIONOJHEHHs1 3amacoB NOA3EMHHX BON BeJHuMHA R
MOXeT DACCUHTHIBATHCA IO (HOPMYyJaM, NPHBENEHHHIM B Ta. 6.

12.22. Bropas' cocraBasomas ¢opMyast (42) (Ahexs) ompege-
JSeTC CNERYOMHM 00pasoM:

Q

Aben= 5 im

c; C-':C,m +§K ’ (44)
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rre {— BeAMuHHA BHYTPEHHEro CONPOTHBJEHHS, a HHIEKCAMH <H.C» H
«K» 0003HaUeHHl BENMYHHEI, OGYCIOBJEHHHE HEMOJHOTOX BCKDHITHA @jia-
CTa M KOMBMATaXKOM.

Ilo cymecTRy, B mpoilecce 3KCIVIyaTallHd HOTJIOMLAIOMIMX CKBAXKHH
HEOBXOXMMO NPOrHO3UPUBATE H3MEHeHMe BEJHUMHH Gx. ConpoTHBJeHHe
e Cm.c, KaK NPABHIO, BO BpeMeHH He H3MEHSETCA; OHO ONpejesseTcs
Ha HayaJbHOM NepHOJe 3KCIIyaTauHH CKBaXKHMH no d¢opmynaam, NpH-
BELEHHEIM B IJ1. 6.

12.23, 3aKOHOMEPHOCTH pPOCTA HOMOJHHTENBHOIO COINPOTHBICHHS
¥k B 3HauMTeNbHON CTemeHW OOYCJHOBJHBAIOTCA KOHCTPYKTHBHBIMH 0CO-
6eHHOCTAMH BOJLOIPHEMHEON YACTH CKBAMKHH, JHTOJNOTHIECKHM CTPOEHHEM
BOAOHOCHOTO IIJIACTa H KauyeCTBOM 3aKauHBaeMOM BOJKI.

MoxHo mpeanonarats, Kax STO O6blI0. CAEAAHO {IPH PACcCCMOTPEHMYH
buAbTPAlMM W3 OTKPHITBIX GaccefHOB, YTO B BOJMOHOCHHIX IJIAaCTaXx,
[PE/CTABNIEHHEIX MEJKUMH WJH CPeLHe3eDHHCTHMH O6ojee HIH MeHee
OLHODOAHBIME IECKaM¥, HZOHOJHHTEJLHOE CONPOTHBJEHHE CKBaXKHH [k
OGYyCJIOBJIGHO B OCHOBHOM 0OO0pasoBaHHEM INVICHKM Ha BHYTPEHHEH 110-
BEPXHOCTY dHALTPA.

B BOEOHOCHBIX IIac1aX, NPeNCTABJCHHHIX KPYNHO3EPHHCTHIMU
NeCKaMM HJIH TPaBHAHBIMH OTJIOKEHHSMM, MOMKET TIPOHCXOAMTb NPOHMK-
HOBEHHE YaCTHI[ B3BeCH B NOPH TPYyHTA, CONPOBOXKAAloUIeeCs KOJbMa-
TaXoM NIpusaboiinofl 30HEI CKBamWH, B sToM ciyuae BeauwuMHa {x on-
penensieTcs CONDOTHBJEHHEM 3aKOJAbMATHPOBAHHOTO CJOSA TIOPOA H
duasTpa.

12.24. JIlunaMyuka pocTa IUVICHKH Ha CTEHKe CKBaXXMHEL OIpejeser-
Csl CHeAYIOHIHM, BLIpazKeHHEM:

d
2nmrdr=2£4——t-, (45)
Yek

rae M — MYTHOCTh 3aKauMBaemoil BOJH; Yex — OOBEMHHII Bec Yac-
THI, B3BECH; M — MOWMHOCTb IIacTa; f — DaAMaJbHAad KOODAWHATA;

t — BpeMa.

Unrerpupys (45) ot 0, ro no £, ro— 8 (rme ro— paauyc dumptpa
CKBaDKHHBEI; O — TOJNIHHA <108  OGpPasyollerocs  ocalxa-NJIeHKH),
TOJYIHM:

d=ry (1—Vi—0y);
QM¢ (46)
T M yeg T

031

Quabrpanuonnnil 20¢QeKT nJeHKH, obpasywolelics Ha BHyTPeHHeH
TIOBEPXHOCTH (PUALTPA, MOXKHO YYECTh, PacCMaTPHBAasi MJACT, COCTOSIIMIL
B NJIaHe M3 JABYX KOULEHTPHUECKHX 30H C Pa3JMIHOA NMPOHHIAEeMOCTHIO:
nepsasi 30Ma BOLOHOCHOTO NJacTa ¢ kosbduuuentoM OGUALTPAIHH R}
BTOpasi 30HA, oGpasyeMasi IWIEHKCH ToJmHHOK §, — ¢ XoadduinenTom
duaprpanmn ky. B 3TOM cayuae JONOJHHTENbHOE CONPOTHBJGHHE, BHI-
3BaHHOE O6pasoBamueM IVIEHKH, onpenessiercs No caeaywoumed dopmyae:

k 7o &
= —— —— o — —ay). 7
Tk . In P 0,5 . In (1 —a) (47)
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VunrniBas, uto o<1, RJs MPaKTHYECKHX DPACueTOB MOMKHO Orpa-
HAYATBCS ~ pasioxenuem In(l—oy)=—ot; u mocmenHion  Gopmyay
samucaTh B BHAE

£ RQM¢
KT 2mmAr
rhe mo-npexHeMy A=~Fgycx.

12.25. Ilpn KombM4TalMH TPYHTOB B NPHCKBAXKMHHOH 30HE Ha-
6irogaeTcs ITOCTeNleHHOe HAKOIJIeHHe ocafka B NOPOAAX M YMeHbIUeHHe
BO BpeMeHU Kod(pduuueHta QUALTPALHH.

Hecxons w3 NpeANnoCH KM O PaBHOBECHBIX YCJAOBHSAX 3TOTO INpOIec-
ca MOXHO, YUUTHBAas KO>(pQUUYEeHT pacHpefe/]eHHs MEXAY B3BelleH-
HBIMH YacTHLaMH, COIEp)KallMMucs B 3aKaunBaeMoil Boje (ee MYTHO-
CTHIO) H OTJONKMBIIAMHCS B IIOpax rpyHTa P, BMeCTO Bhipamenus (45)

HaIHCAaTh: p .
¢
2nmrdr=£—; a-—:——_’_—ﬁ.
a B

Unrerpuposanne (49) B mpepenax ot 0, ro 10 £, ro+8 (B nauHoM
cayyae O — TOJIIMHA 34KO/BMaTHPOBAHHOM B8OHBL IPYHTa) TIPUBOAMT K
CHIENYIOLIEMY BbIPAKEHHIO:

d=ry (V1idas—1); oy=

, (48)

(49)

Q¢
—_ 3 . (50)
amarg

B cooTBeTCTBMH ¢ ITHM [JOINOJHHTEJNbHOE CONPOTHBJMEHHEe Lx cCO-
CTaBUT

\

G=05 (- —1)In (1+a), (51)
Fn
rae kn— k03pdHuuent HIPTPAUMH  3aKOVIBMAaTHPOBAHHOrO  CJIOA
TPYHTA.
[MockoNBXY 0ip>>1, TO Aasi MpaKTHUECKHX pacuetoB ¢opmyay (51)
MOXKHO IPHBECTH X BHIY
tx~ 0,5 k 1} In e (52)
K= (kn ) ‘wmary

Ipadukn pocTa AOMONHUTENBHOTO CONPOTHBICHHS, COOTBETCTBYIO-
IHe PACCMCTPEHHLIM EBHIUIE 3aKOHOMEPHOCTSIM, IIpHBeNeHB! Ha puc. 47.

a) §
{x A 113

t . ¢

Puc. 47. I'paduKu pocTa CONPOTHBIEHHS CKBAMUH

a — B pe3yhbTaTe o6pa3oBaHUs NJeHKH; 6 — obyc/joBJeHHBIH KoJabMaTanuefl — Ha-
KONJIeHHeM B3BECH B JNOpax IIOPOM HPHCKBaXXHHHOH 30HBEI (B PaBHOBECHBIX YCJO-
BUAK)
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Bo Bcex cayuasx AJs NPOTHO3a BEAMUMHBl {x MCXOAHBIE Dapamer-
P (&x, Yox U P) HEOOXONHMO ONPENENATh SKCNEPUMEHTAMBHLIM IIYTEM.
Hau6Gosee HazexXKHble AaHHBIE TIPH S5TOM MOTYT OBITh MOJYYEHBl Ha
OCHOBe HaBOMIOACHMI 3a paboToH NOIIOWIAIOUIMX CKBAXHUH HA HAYAMbHOM
sTame HX SKCHJAyaTalky.

ITo aTiM naHHEIM YTOUHSIOTCH M KOPPEKTHPYIOTCS HaMeuaeMmble pe-
JKNMBl SKCIVIyaTaUu¥ CKBAaXKHH H CPOKH HX DErcHepalyH.

ITPOEKTHMPOBAHHME M PACUET BOJO3ABOPOB
B CHMCTEMAX MCKYCCTBEHHOTO IIOIIO/JTHEHUA
ITOJ3EMHDBIX BO

12.26. OcHOBHEIMH 3ajlauaMH INPOEKTHPOBAaHHSI BOZ03aGOpOB B CH-
cremax UIIIIB seasoTca:

a) BHGOD pPAlUOHAJNBHBEIX THIOB, KOHCTPYKIHH, cXeM pasMelleHHS
BOJ03a060POB € YYETOM TFHAPOTE€O/IOTHYECKHX YCJOBHH, a TakmxKe HaMme-
yaeMblX HHOHABTPALMOHHBIX COOPYXKEHHH H peXuMa HX paboTHI;

6) ollenka NPOM3BOJHTEJBHOCTH BOLO3aGOPOE B YCJIOBMAX HX B3a-
MOIEHCTEHS ¢ MHQUABTPALMOHHLIME COOPYKEHHUSIMU;

B) onpefentHHEe Ko3h(HUIHEHTa mOJe3HOro pneficrBus uHdHALTpA-
IUOHHBIX COOPYXXeHHH W obuieli 3¢ GdeKTUBHOCTH NPOEKTHPYEMOH CH-
cremer UIIIIB;,

T) OUEHKa BO3MOKHOTO BJIHSHHS NPOCKTHPYEMHIX BOLO3aGOpPOB Ha
CYHIECTBYIOIIHE B 30He HX [AeHCTBHA MJM HaMeJaeMEIe K COOPYKeHHIO
HOBHIE BONO3a6GOpH, a TakXKe Ha NOBEPXHOCTHHIE BOAHBIE HCTOUHMKH.

12.27. MepoupnsiTiss IO MCKYCCTBEHHOMY IOHOJNHEHHIO 3allacoB
f10/I3€MHBIX BOJ DPOCKTHPYIOTCH, MCXONS M3 HeOGXOMMMOro AONMOJHH-
TeJBLHOTO KoJauuecTBa BOAB ez, KOTOPOE HOMKHO OOECEeuHBATLCSH
OuabTpanyuel Qs W3 MCKYCCTBEHHEIX COOPYXKeHHil (6acceiiHoB, KaHaJOB
u T 10.). IIpu stom

Qe =1 Q5. (53)

IMapamerp m npencraBaser co6oft X.M.JA. HHOHJIBTPAUHOHHKIX CO-
OpYXKEeHHH.

12.28. HauGosee wacTo INPHMEHSEMBIMH THIAMH BOX03aGOPHHIX
I COGCTREHHO KanTaXKHEIX coopyxkeHuli B cucremax UIIIIB sBasiorcs
Pa3NHMHEIM 06Pa3oM paCHOMNOKEHHEIE B3aHMOOESHCTBYIOIHE CKBAMHHEL

B oThedpHHX cayy4asX, XaK IpPaBHJO, NPH MaJOH MOIIHOCTH Ha-
MeyaeMoro K HCHOJb3OBAHMIO BOAOHOCHOTO IOPH30HTA, YCTPaHBaIOTCH
LIaxTHbIE KOJOALB!, JyueBBle BOA03a0OpH HAH TOPH3CHTAJAbHEIE BOLO-
3abophl (ragepen). KOHCTPYKUUE CKBAXKMH M ADYTUX HA3BAHHBIX THIIOB
Bono3abopoB B cucremax HIITIB He oTiuyaoTcsi OT TAKOBEIX B OGBIY-
HBIX B0403a00Pax MOA3EMHBIX BOJ, SKCIIyaTHPyeMblX 0€3 HCKYCCTBEH-
HOTO TOMOJHEHHS 3aIIacoB.

12.29. PacnonoxeHue BOA03a0OpOB B NJaHe NPHHHMAETCA, HMCXORA
U3 yciaosusa obecneuyennss HaubGojee sQPEKTHBHOIO HX B3aHMOAEHCTBUSA
C HHOMIOLTPAUMOHHEIMM OaccefiuaMu ¥ KaHaaamMu (UAM JAPYTHMH MC-
KYCCTBEHHBIMY COOPYKEeHHSAIMHM NJ7 MHOHIBTPAUMOHHOrO NHTAHUS BOLO-
HOCHOI'O TODH30HT2), a B (eperoBHX BOZ03260pax—H ¢ HOBEPXHOCT-
HBEIMH BOJOTOKaMH H BOZOSMAaMHU.

OGEIYHO BOZO3260pH  Da3MEINAIOTCA MO JHHUAM, IapajeJbHEIM
UHQUIBTPAUMOHHKM COOPYXKEHHSM M DyCJaM OBePXHOCTHHIX BOJO-
TOKOB ¥ BOHOEMOB.

BonosabopHele cOOpPYXeHHS MOTYT pacmojlaraTbCsi KakK HHXKe MH-
GRABTPALMOHHBIX GACCEAHOB II0 TOTOKY MOASEMHEIX BOJL, TaK H BHIE
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Gaccefinos., B nepBoM cayuae Eofo03a6opoM HanGoJiee NOJNHO HCHOJb-
3YIOTCS HMH(UABTPALHOHHKIE BOAB M JIHIIb YaCTHYHO ~— €CTECTBEHHbIH
pPacxoi NoA3eMHOro 1OTOKa. Bo BTOpOM cayuae eCTeCTBEHHBIE pacxof
IOTOKA NepexBaThBaeTcs BOJ03260POM HOYTH IOJHOCTBIO, 4 HH(QUALT-
palnHOHHbie BOXBI — YACTHYHO.

Pacciosinust Mexay BOA03a6OPHBIMH CKBaXXMHAaM¥ H HHGUALTpa-
LUMOHHbIMH GaccellHaMM YCTQHaBJYBAIOTCS MO BO3MOMKHOCTH MHHMMAaJb-
ABIMM, HO TaK, 4TOOBl AJHTENBHOCTh (DMABLTPALHMH CHLIPOH BOAB H3 Gac-
ceitya Ko BONO3a0OPHBIX CKBaXHH OBbljIa JOCTATOYHOH IJS OYHCTKH
BOOE OT OaKTEPHAJbHOIO Ui [PYTHX BMAOB 3arpsi3HeHHA H oGecneyeHHs
TpefyeMor» KagecTsa BOAB B BCOR03a060OpPax C yYeTroM BO3MOXKHOTQ
cMmelleHus MHQUABTPALHOHHOR BOAH ¢ NPHPOAHEIMA BORAMH SKCIJIya-
TallHOHHOTO mjacTa. OO6buUHO Ha NPaKTHKe YKa3aHHBE PacCTOSHHS
npHHUMAloTesl B npegenax 50—200 M.

Yacro B kadectBe MHQUIbTPAUHOHHHIX COOPYXEHMR B IHOJHMHAX
PEeK MOryT GBITb HCIOJB30BaHHI BHICOXIIME 03epa, CTapopeybs, NMPOTOKH
H T. A Mecronosoxenue BOHO3aGOPHBIX CKBAaXXMH B STOM cjydae
LOJIKHO YCTAaHaBJHBAaTRCA € Y4YeTOM KoH(Hrypauumu yKasaHHHIX ecTe-
CTBEHHBIX IIOHMXKEHHH, a BOL03abopHl TON3eMHHIX BOJ MOTYT BKJIOYaTh
B cebs, K&K H B CHCTEMax C HCKYCCTBEHHHIMH HH(UJIBTPALHOHHBIMH
COOPYXeHHAMH, IPYINbl B3aUMOREACTBYIONINX CKBAXHH, JHHEHHHIA pPax
UJIH CHCTEMY PSANOB 3KCIVIyaTAHQHHBIX CKBaXKHH.

12.30. BesuuMHa NOHHXKeHHWs YPOBHS NOJ3E€MHBIX BOX Sz B BOJO-
sabopax cucrem HII[IB, paBHO, KaK u B MOGOM APYyroM TYHKTe BOAO-
HOCHOTO [1acTa B 30He BJHAHHA BOA03a0opoB, B OOWEM caydae
OTIPSACIALTCS N0 CASLYIOIHM 3aBUCHMOCTAM:

Aasi 6e3sHANOPHOrO NMOTOKA

Se=he— | B — A;

A= (S—Ahg) (2he — S — A hg); (54)
LIS HAOPHOTO NOTOKA
Sp =S —A kg, (55)

rjge S — nOHWXKeHHe YPOBHs moj BAdsHHeM paborel  BomosaGopa;
Ahs —moBHIIEHHe YPOBHA B pe3yJbraTe HHOHILTPANUH CHPOH BOAK!
u3 GaccefiHOB, KaHAJOB M T. A.; he — IepPBOHAUAJbHAS MOIIHOCTH GesHa-
[OPHOTO TOTOKA.

MetomHka pacyera MOHHKEHHS YPOBHA S TOJ BJMSHHEM BOJO3a-
GOpHHIX (KanTaXKHHIX) COOpyXKeHMA w3j0oXKeHa B ra. 6. Huxe npuso-
AATCS YKA3aHHS 1O ONpeieseHHIo BeJuuHHb Ahg.

12.31. Kak Oblo noxasano B n. 12.10, npu paGore MHOUIBTpALH-
OHHBLIX GaccefiHOB BBIAEASETCH HECKOJNBKO CTaJHi pexuma CBOGOXHOM
MHQUIBTPALNA, B COBOKYNHOCTH COCTaBJSIOWINE OXAMH paGoumit GUIbT-
POLHKJ. YKasaHHBEe CTAaIHY¥ CHCTEMATHYECKHM IOBTOPSIOTCS B TeyeHHe
BCET0 HepHoga SKCIayaTalMH BomosaGopa, M TakuM obGpasom pabora
GaccefiHa HOCHT NepHOLHYeCKHl Xapakrep. BclencTBHe 3TOrO BeJHYHHY
mOJBEMa YDOBHS INOA3EMHHIX BOA IPH pa6oTe MHOHILTPAIHOHHOTO
GaccefiHa MOXKHO TPEACTaBUTL B BHAE

Ahg=AhLAT. (56)

Iepsuiit unes B dopmyne (56) xapakTepusyer OCHOBHYIO YACThb
ofllero NIOBHIIEHHS YPOBHS H OLpejesseT cpelHee INOJOMKEHHE YPOBHA
ROJ3eMHLIX BOJY B Dpe3ysbTaTe nonosneHHsi, OTHOCHTENBHO 5TOTO CpeA-
Hero MOJOMEHUT B INpPefieNlax Kaxaoro uukaa T NPOMCXOAAT KoJeba-

Hus yposus Ak, KOTOPHE TNPH [OCTAaTOYHO GOJBIIOM  KOJHYECTBe
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Tabaunma 22

3aBUCHMOCTH AJsl pacieTa THAPABIMYECKHX CONMPOTHBIEHHH Rs H Rgy

@ ;_, é’
; CxeMa PacroJIOKeHHs BeperoBrle COOpYyXeHHst g BvoPasA;”e"HH;e coopy- g NpuMeuanss
Egg 2‘;3; 25
g Rszln:— (1) RG’:-ll’l B (3) r=Vx2+ff
5| gl ¥ ron=1,5 Vat;
| St o= V@ Ls—2P T 7
= iLW/ X
e | SN IXEA
= l6b,
Lg 3,3L 1,657, —9 ‘/.5 6
Rgo = In R o (2)| Rgo=1In —R—B—‘"— (4) Réac n
e 6ac Gac
2
)
(3}
Q
<
Q n
E ! Rg = Lo—x (5) Ro= Ple
§ ° g 16 a‘t lxl
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3 o ir X (L(,——4— n 2
Al _ "
3 1 2bg Rep=m Is (6) ___V—n i _ 7 bg
) Reo =77, 6 | ©®
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=1 |n—— 9 _ BJI 11
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GUABTPOUNKAOB NPHOGPETAOT KBa3HYCTAHOBHBIUMACA XapaKTep, T. e.
TIOBTOPSIOTCA HA KaXKAOM LHKJIE.
Cpennee nopeiuieHue ypoBHA AR maxonutcs no dopmyde

Qs
2 km

rie Rg — rHApaBJHuecKOe COTNPOTHBJIEHHE, ONPEICASIONIEE CPefHee IO~
BBILIEHHE YPOBHS.

Bripaxkenuss g onpepenenus GyHKuuu Rg, a rakme Reo, Xapak-
TepHU3yIOlllefl MakcHMaslbHOe INOBbLILUeHHe YDOBHS TPYHTOBHIX BOX IOA
IeHTPOM Gaccefina, npusogsares B Tab1 22. Bee pacuerHnle 3aBHCH-
MOCTH  CHPaBEJJIMBbl Uil OTHOCHTEJNbHO  OOJBIIMX  IPOMEKYTKOB
BpEMEHH.

B rtaGn. 22 paccmarpuBaiotcss MHQUILTPALHOHHLIE COOPYMKEHHS B
BHIAe 0GacceiHOB H KaHaJ/IOB, & TaKXe KPYTOBHE HHOHJBTPALHOHHBIE
njaomanky. PellleHHss AAd KPYroBHX NJOM@OK MOTYT ObITh HCIOJIb-
30BaHbl TaK¥kKe JA pacueTa MHOUIBTPALHOHHHX 6acceiiHOB, B IJIaHe
MMEIIIHX BHJ NPAMOYrOJLHAKA.

Ilpu HaawuHu HECKONbKHX 0acCefHOB OLHOTO HJH DAa3JUUHBIX TH-
noB oflas BeJMYMHA THAPABJAHUECKOFO CONPOTHBJEHHS R¢ HAXOKUTCA
CYMMHPOBAHMEM CONPOTHBJEHMI Kaxjoro OaccefiHa B  OTAEAbHOCTH.
B atom cnyuae

Ah= Rs, (57)

n
Rs= X, o Rz, (68)
i=]

Re¢ — ruapasiyyeckue CONPOTUBJEINHS, 0Oyc/oBJeNHbe (HIbTPaLHel
H3 Kaxgoro i-ro Oacceiina;

n
o = Q: Q1. Qs Qon_ QG"EQG!
= —_— s e ’ - -_
Qs B ' Q T Q =
CyMMapHBIA 'pacxon u3 Bcex OaccehHos; i=1, 2, .., n; n—uyucao Gac-
CelHOB.

TTonpagka, yunThIBaloulas HECOEEPUIEHCTBO BOJOTOKOB, BOJM3HM KO-
TOPHIX pacuogaraioTcs 6accefinbl, KaHaJasl M BOA03a0ODH, ONpeneasercs
4HaJOTHYYHO TOMY, KaK 3TO pDOKOMEHAOBAHO IJs BOA03a00poB (cm.
1. 6).

12.32. Beauuuny Ah, xorga cyvmapras uH(HAbTpalus u3 Gac<
cefinoB B cucremax WIITIB B mpouecce 3Kcunyatally H3MeHseTCs He-
3HauHTeabHO (6saromapsi pasHOBPEMEHHOH OCTaHOBKe GaccefiHOB Ha
YHCTKY), MOMHO NpHHHMaTh paBHO# nymwo. [Ipn stom Ahs==Ah, onpe-
gensiemomy no dopmyane (57).

Eca® HepaBHOMEDHOCTH HH(PHILTPALMOHHOTO TIHTAHWSI DPE3KO Bbi-
paxena (npH MajgoM ulicae GacCeHiHOB, MJINTENLHOM MX OCTAaHOBKE Ha
YHMCTKY, HeGOMbIIMX JONYCTHMBIX INOHMMKEHHSIX YPOBHA), B PpacdeTax
HeOoOGXOmHMO YUWTHIBATH BeJawuuHy AR, mpencraBasiomyo cofoil TepH-
OIMUeCKOe OTKJAOHEHHE YDOBHS IIOASEMHEIX BOJ OT CpelHerc IoJo-
KEHUS, _

ITpubaukenyas oueHKa BeJHYHEB AA MOKeT ObITh CLeJaHa C yue-
TOM H3MEHEeHUs BeJHUWHB MHOUIALTPAIHOHHOrO NUTAHHS TOJBKO Ha TNO-
cllefHUX ABYX (HABTPOLMKIAX, H3 OOMErc KOJMYECTBA YYHTHIBAEMBIX
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Puc, 48, CxeMa K pacuery AI

pacueroM. ITH UHKJE CXEMAaTHYECKH NPEACTABASIOTCH B BHAE XBYX
npsAMOYroJbHYKOB (pHc. 48) BrICOTCH

w
Q+AQQg=—""T" 59
6 + QG t+ts ’ ( )
ne AQg — npesbllleHHe HHQHIBTPAUHOHHOTO Dacxoja B mNepuos ¢+
--f; paboth Oaccefina (0T Havana GWIBTPONHUKIA JO HAYANA YHCTKH)
napy cpesuuM pacxogom Qs; W — obmuit 06bem Boibl, GUIBTpYOUIEH-
cs w3 GaccefiHa 3a OJMH (HUILTPOLUKI. _

B arom cayuae M3MeHeHHe YPOBHSI AR MOXHO NpPENCTABHTH Kak
pe3aysbTaT JIBYKpaTHOH 3axkaukd pacxona AQs B TeueHHe BpeMeHH
t,-}fs 1 OTKauKu pacxona (e 3a nepuod f3=T —; — f5. -

O6wuit Bua pacuetTHolf Qopmynsl aas ompegefenus Ah Gyner
CJIe AYIOLTHM:

NF= R0 (g Ry (T4 1%) — Rs (15 19) + R (1) —
— Rg (¢* — 11— 15)], (60)
rie o= —é—QL—
Qs+A Qs

B stomM BBIpaxenuu Rg— rHAPABJHYECKOE CONPOTHBJEHHE Gaccefina,
YUHTHIBAIOIlee HEYCTAHOBUBIMHEACSK XapakTep (WIbTPALMH M onpexesse-
Moe no Tabu. 22 xjs BOAOPA3NEJbHHIX COODYIKEHHH.

B xpyrabix ckobkax B ¢opmyne (60) yKasaHB TIPOMEXYTKH
BpeMeHH f, KOTOPble CJaelyeT NPHHHMATh MDH ONpefeJeHHH GYHKUMH
Rs: pasi nepsoro uneHa Rg—fi=T<4t* aas BTOpOTO — {={f3-}-1¥,
TpeTbero — f==1{* U uerBepTOr0 — f==1*—*f—*;. JNMTENPHOCTL HEPHO-
noB T, t, ¢y, t3 1 1* mokasana na puc. 48.

dopmyna (60) copaBemsmBa npn {*¥>t--f,. Ecau <44, B
tdopmyne (60) cnemyeT OTGPOCHTbL NMOCAEAHMHA WISH B KBaZpPaTHHX
cKOOKax.

B caywae ecnu pasMepe MHQHABTPALHOMHHX COODYMKEHMHA Majsl,

A npUOAMKERHOH OLEHKH BeMHYHHE Af HHOHIbTPAUKOHHHE MJIOWAK-
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kK (KaHajbl) CJefyeT 2aMeHsTh HCTOYHHKAMH — CKBaXKHHAMH, pac-
nmoJjlaraeMbHIMH B cepelyHe KaHaja MM B IeHTpe Gacceiina.

Manoxennass Meroamka pacueta Boposagopos B CHUIT ¢ OTKpwi-
THIMH HHQHILTPALHOHLLIMH COODVIKEHHSIMY INPHMEHHMA TaKXe  HJIs
TOTVIOMAIOIIMNX M JAPeHaxKHo-Torvowarwmux cxsaxud. [ipn onpegese-
HUM Beqanyuunl Ah, KoTopas oGycioBjeHa cpefHHM pacxonoM Qg
3aKPHTHX HHOHALTPAUWOHHEIX COODYXKEHMM, CJeAyeT NPHHUMATh 3Ha-
uen#s Rg H Reo KaK A1 BOL03a0OPOB (oM. T 6), MMOCKOJBKY B 9TOM
cayvae Re=R u Rso=R.

12.33. OCHOBHHIMHM TNOKa3aTeNSMH, ONpeReSAOUMA THAPOAHHAMH -
4yecKylo 3GhdexTHBHOCTE paGOTH BOA03aGODHLIX H HMHOUILTPALHOHHBIX
coopyxennit B cucremax MITIB, apagiores: XKO3POUMUHEHT IT0JNE3HOTO
nefictBus MHGUALTPALMOHHBIX CCOPYXeHUll 1 W Koshduuuent abddex-
THBHOCTY NOMNOJIHEHUsS E,

12.34. Beanuuna kos(h@uuueBTa 1) ONPENENseTcs He' TOJABKO Iapa-
MeTpaMH H  pacho/IOKEeHHeM HHOUJBTPAUUOHHBIX COODYXKeHHHl, HO
TaKKe THUOM H PacloyioKeHHeM BOJ03a00DHBIX CKBAaXKMH.

Kpome Toro, addexTuBHOCTE HMHOUIBTPAIMOHHBIX COODYKEHHH 3a-
BHCHT TaKXe OT pexyMa Hx skemnyaramun. KosdduuueHt mnosesHoro
pelicTBuA 6accellHOB ©KaspiBaeTcs HauboJee BHICOKMM IIDH DaBHOMEp-
HOM TOCTYNJICHHH HHGUIBTPALMOHHOR BOXLI B BOAOHOCHBIH mmact. He-
PAaBHOMEPHOCTh WHOWIBTPAUMH U3 6accedHOB INPUBOIMT X CHHXKEHHIO
addextusnocty UIMNIB (mpum nocroguHoM pacxoje Boao3aGopHOro
coopyxenns). Uro6u H3GexaTb STOro, NPH NPOEKTHPOBAHUM HHOMJILT-
PAUMONHBIX COOPYXKeH#uil CJeLyeT MPefycMaTPuBaTh BO3MOXKHOCTH
PA3HOBPeMEHHON UMCTKM HHQHAETPAIMOHHBIX coopyxenufi. Ilpu 3TOM,
KaK YMxKe YKashBaJock, NONOJHHTENbHBIC KoJedaHusi ypoBHa OYAYT
MaJsl 1o abcosoTHON BesMuMHe, W KO3MhHUMEHT NOJE3HOro AeficTBHS
NOCTHTaeT MaKCHMaJbHOro aJs Aanuoit cucrembnl WIIIIB  suauvenus,
PaBHOTO

N =—5 (61)

rie Rs — mo-mpexmeMy rHADPAaBIHYECKOE COTpOTHBJeHWe Gaccefina (cw.
tabn. 22); Ry — ruipaBimueckoe COTIPOTHBJeHHe Bojosabopa (oM.
ra. 6).

VMeHBUIHTL BAMAHHE HEepaBHOMEPHOCTH PabOTh HHPHILTPAUMOHHBIX
COOPYXMEHNA Ha BeJHUYMHY KO3 UIMEHTa TIONE3HOTO NEHCTBHSA N MOXK-
10 TaKXe, CCAM MNPOLOJNKUTENBHOCTH (HALTPOUHKAR, XapakTep H3Me-
neHust MHGHABTPANUOHHOTO PacXoXa TIPH HCKYCCTBEHHOM IIONOJHEHHH H
nepuojbl WHMCTKH GaccefiHOB HasHawaTh TAaKHUM 06pa3om, uroGhl Ha-
UMEeHBIIHE TIOBBIIUEHHS VPOBHS INPH  INONOJHEHWH UNPHXONMJINMCH Ha
HEPHOMALI  BHICOKOTO TIOJIOXKSHHST OHITOBOTO  YPOBHSI TPYHTOBLIX BOJ
(TeproxBl TABOAKOB M HHTEHCHBHLIX OCAKOB).

Besmnmunna xosddrusenta mn B cooTHoweHun (61) uamensercs or
HyJaq 10 eaunuusl. IIpw aTom ciefyeT HMeTb B BMAY, u4TO BBOA B Aeil-
cTBHe MHOHJLTPAUHOHNHLIX COOPYKEHHHA NPHBONMT K Nepepaclpenee-
HHI0 HCTOYHHKOB THTAHMS BojoszaGopa. Kosmuectso Bombl, NOCTYnamo-
meil B BOAO3a00P, HAUPUMEP, M3 OBITOBOTO TOTOKA HAM M3 DPEKH, B
pesysbrate GHAbTPAUMM M3 GacceiHOB M ADYrHX THIOB HHOHIbLTPA-
UHOHHBIX COOPYXEHH MOMeT KaK YMEHBIIMTBCS, TAK M YBEJHUHTHCS,
HO3TCMY K.JILJ. 1) HeNMb3T DaccMaTPuBATL XaK NOKasaTedh HCMNOAB30-
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BaHMA TOJLKO HHOHALTPAUHOHHBIX BOA. B 6osiee mnoamoM BHAe K.MLA.
MOzKeT ObITh BHIPAaXKeH CJelyloLuM 06pazoM:

G Q+E2AQ
Qs '
rae o — x03Q(HUHEHT, MOKA3SLIBAKOMWKIl JLOJ0 HCRONL3YEMEIX B0J03a60-
pOoM HHOUILTPALHOHHBEIX BOJ; 2AQe — KOJIHUECTBO BOALI M3 €CTCCTBEH-
HbIX HMCTOYHHKOB THTAHHS, WMeIOllee PA3JMYHBIH 3MaK: OHO MOXET BO3-
pacTaTh HJM yObIBaThb IpH NMOCTYNJIEHHH HHQHIBTPALHOHHBIX BOJy H M3-
MeHEeHHH B CBA3M C 3TUM YDOBHSA IIOJI3EMHEIX BOJ.

12.35. Kosdpuupuenr adQPexTHBHOCTH £, ONpeRensioWHil THIPOAH-
HaMHUYECKY10 3(Q(EeKTHBHOCTL MEDONpPHATHH MO HCKYCCTBEHHOMY [O-
HOJIHEHHIO IIOJ3eMHEIX BOX Ha YYacCTKe MpOeKTHpyeMoro Bojo3adopa B
LeJIOM, MOXKEeT ObITh onpefesieH No ciaenymoleil Gopmyde:

g Ro
Re+A "’
vae (63)
A= 2nkm Sgon
Qs

Koapduunenr & wak u KoadduuUHEHT 1, M3MeHSeTCHs OT HYJd,
KOTHa BJWsiHHe HHGHJALTPAUMOHHBIX (accefiHOB HAa NPOH3BOJMTENLHOCTH
BOA03a60pa HEBEJHKO, IO eNHMAHLE. B mnocaejasem ciyyae MEPONpHSITHS
II0 HCKYCCTBEHHOMY IIONOJIHEHHMIO NOJHOCTBHIO OfecrneyuBaloT BOAOOTOOD.

BaaumopneicTsHe B003a6GOpPOB M HHOUALTPALMOHHKIX COOPYKeHui
B COOTBETCTBHHM ¢ OOiMMHM DEKOMEHAAUWsMHM, HAaHHbIME B8 0. 12.30,
OLEHHBAETCH IyTeM  aareGpapyeckoro CyYMMHpOBaHHs  MOHHMKEHHH
VPOBHS, BLISBAHHBIX REHCTBHEM BOL03aGOPOB, M NOBBINEHHH YPOBHs
NOJ BJMSIHHEM HMHOHIETPAIMOHHBIX cOOpyeHuit [cM. dopmyin (54)
u (65)].

12.36. TlpespapurenpHble THAPOAHMIAMHYECKHE pACYeTH  CHCTEM
HIITIB u CPABHHMTENbHAS OLGHKA DasJMYHBIX BapHAHTOB BOA03aGOPOB
M COOPYIKEHHMH N0 MCKYCCTBEHHOMY IIONOJIHEHHIO NOA3EMHBIX BOA MOTYT
ObiTh cAeaanbl Ge3 yyera HepPaBHOMEPHOCTH PaGoThl HHOUILTPAIH-

OHHbIX Gacceiinoe (T. e. npuHuMasi Ah=0), a Takxke npeneGperas no-
NpaBKaMH Ha QWJILTPAINMOEHOE HeCcOBEepIIEHCTBO COODPYXKEHHH M IIO-
BEPXHOCTHBIX BOJOTOKOB. 2TH (PaxTOPH  IOJIKHBI  YYUMTHIBATLCA Ha
MOCAEAYIOIHX CTafHsAX pPacueToB, YTOYHSIOUIMX BHIGPAHHBIE CXEMbl
BOL03a60pa ¥ HHPHILTPAUHOHHOTO COOPY2KEHHS.

Huxe npuBogmsarcs npumepsl pacueros sddextusnoctn UIHIB mas
HEKOTOPHIX cXeM Boao3abopa:

a) Jinreliuuil pan BOLO3aGOpPHBIX CKBaXHH
H HHQUAbTPAUHMOHHHH KaHax BecbMa OLoJapmolil
MPOTAXKEHHOCT A,

B ciyuae KOrZa CkBaKHHBI JUHEHHOro BOJo03afopa pacnoJjaraioT-
csi MeXJAY KaHaJgoM H pekofl (puc. 49,a), NMOHHXKEHHSI YDOBHA B CKBa-
JKHHaX BOjgo3abopa MoOryT OHITh HafijieHH 10 caexyouel ¢opmyae:

S, =12 (xo—{- - )— %_ (64)
km )1 T 7 km

rie ¢ — pacxon Bojosaopa Ha eIHHMIY €ro JJHHB; (g — CPCAHHI
pacxox WHOHILTDALWM M3 KaHala Ha eQMHUMLY ero AJMHH; Rm — BeJu-
YyHuHa BOXONIDOBOJAMMOCTH IIJNACTAa; XQ'—paCCTOR'HHe OT peKH A0 BOAO3a-
.ﬁopa; 0 — MOJIOBAHA paccmﬂmm MCIKAY BOJIO3360‘prI'Ml/I CKBAXKHWHaAMM;
ro — pagvyc CKBAxKHuH,

(62)
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Puc, 49. Cxempt K pacieTy B3aHMOJEACTBHA BOA03AGODHLIX M MHOUALTPANHOHHBIX
coopyxenuk
a — aHFefHbIA psif CKBaXXHH GOMbWON NPOTAXEHHOCTH BOAH3E KaHajla; 6 — cKBa-
XKHHa BOJHM3M KaHaJla Ol'PaRHYeHHON IJAHHEI; 8 — JHHeHHMH pAj CKBaXHH H Ka-
HaJ OFPaHMUEeHHON MJJIMHB; 2-— CKBaXKHMHa BOGJH3H XDYroBofi HHOHILTPalHOHHOA
NACIIaAKH; O — JNUHeHRBIH pPAX cxna}xuﬁﬂ ¥ KpyroBoro uHbuHanTpamuoHHoro OGac-
cefiHa

KospduuueHT moseaHoro ASHCTBHS paccMaTpHBaeMOH CHCTEMH 1I0-
NOJIHEHHST MOJA3EMHBIX Bod GYHET papeH
1
n= P T (65)
l + 14 Xo In Kry
Beamaudna 1, Kak BHAHO H3 (65), onpemensieTcss mapaMeTpoM

g

7=

X0

XapaKTepusyiomMyM OTHOCHTENbHOE PpacCTOAHHE CKBaXKHUH Bonosaﬁorpa

apyr ot apyra. Ilpu Goapmnx 3nauenMsx 3Toro napamerpa (0>>5)
HOTIOJIHEHNE HOA3EMHBIX BOX HeadexTHBHO: GOJbIIASA 9YacTh HH(HIBLT-
palHOHHBIX BOJ He NepeXBaThiBaeTcsl CKBAaXXHHaM¥M Bojo3abopa M cre-
KaeT B PeKy HJIM BRISHIBAET CYIIECTBeHHOE YMEHbIIEHHe pacxoaa wus
peku K BOZo3abopy.

Ilpr MajelX PaAcCCTOSHHAX MEXKAY CKBaXKHHAMH OTHOCHMTEJBHO pac-
CTOSHMSI OT BoA03abopa A0 pexkH KOd(hGbHUHEHT NOJE3HOro AeHCTBHA
HHQHALTPAUMOHHOTO KaHaka NpHOAMIKAeTcs K eNMHHIE.

Kos¢pdnuuenr addextuBHocTd E B HaHHOM cayuae OyneT paBeH:

1 —  kmSpo
=—y A= 2TSmm 66
: 14+ 4 ; g6 Xo (80)

rae Snon"‘dl’()l'llYCTPllMaﬂ BeJHYNHA MOHHXKEHWS YPOBHA B  CKBaXHHAX

Boso3a00pa.
M3 (66) caemyer, yro MNpHPOCT 3aMacoB TOA3EMHHIX BOA 3a_cuer

nonoaHenns GyAeT HeBeJHK NpH GOABIIHX 3HayeHWs1 napaMerpa A.
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Ipu pacnosoxenns Bomosabopa Ha Apyrol CTOPOHe KaHajxa mo-
HIKEHHsl YPOBHH B CKBa)KHHaAX Boj0sabopa OYAyT paBHbI

qs g g ds
= < s
So= 2 (xo+ " M) 2 g, (67)

rae Ls— paccrogHHe OT KaHaja J0 DeKH, a mokasaTeld addekTHBHO-
CTH TIOMOJIHEHHS COCTABAT

Ls Lg + Ls
= — H ==, = —— ., (6
" p o £ Tota " Ls % (68)
I+ In nr,

Tak kak Le<<l, TO X03)(PHUMEHT MNOJE3HOr0 AEHCTBUA 1), OfNpe-
nenasieMulfl MO COOTHOWEHWI0 (68), Bcerxa MeHblIe aHANOTHMYHOrO IoKa-
satens M3 Qopmysaw (66). CaemoBarennuo, nas HanboJjee NOJHOTO
nepexBara MHOHALTPALHOHHEIX BOJA BOX03aGOPH C/eAyeT pacmojararh
MEXJy KaHaJOM ¥ DEKOH.

INNpumeuanne B dopmyan (64) u (65) He BXOAMT paccrosinue
OT PeKH 1o OGaccefina Le, M, CRCAOBATENBHO, BeJUYMHA HHOHILTpALMU-
OHHOTO. NMTaHHd BOA03a6G0opa He 3aBHCHT OT TOro, I'ie pacnoJjaraercs
HHOUABTPAMMOHHLIA KaHaj. CnelxyeT OTMETHTb, YTO STOT BHIBOJ Oyner
NpaBWJILHHM JUMBb B CJyude, eCIH B paccMaTpuBaemoil oGiacTi (HILT-
pauuvy HeT APYrHX YYacTKOB NHTAHHS M CTOKa INOJ3eMHHX Boh. B ua-
CTHOCTH, TIPH pACHOJOMXKEHHH BOAO3aGOPHOTO0 H HHOHJILTPALUHOHHOTO
COOpYKeHHIt B MexXZypeube COOTBETCTBYIOLIMEe pacueTHble 3aBHCHMOCTH
IPHHUMAIOT BHAL:

So= o [P L= s 4 | (L)
n = Lg (L—L:-ts) — (69)
X (L—xo)-i-—n— In B
o lal—ly
Lg (L—Lg) +ALx,

rae L — JumiHa MeXIypeuHoro MaccHpa.

6) OnnHounas CKBaXHMHa W TpylnOn B3adMoO-
AeHCTBYIOIMHX CKBaXHH BOJH3M KaHajda OTrpaHm-
YeHHOH HJHHBH.

B Bojgo3abope, npeacTaBJAGIHOM OJMHOYHON CKBaXHUHOM, BOAM3Y
HHOHABTPALHOHHOr0 KaHaja OTPaHMUEHHOH NJHHBI IOHHXKEHHs YPOBHS
6ynyr pasubl (puc. 49,6):

. Qs 2xy Qﬁ
Se= 2 km In rn 2nkm
1 (L + %) + vf -+ 13 -
X |1 +* (%, %) ] . (70)

n
2 (Lg—x0)* +yi + 12

3aech Xp— paccTosiHHE OT BOMO3ab0Opa [O PEKH; 7o -— PAOHYC CKBAa-
WHHH; L — paccTosiHHe OT KaHaja J0 PEKH; Xg, Yo -— KOOPAHHATH BO-
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A03a00pHOH CKBAaXWHB, Qp — JeGur BOA03abopa; Q¢ — cpelHuit pac-
Xon WHOHIbTPALMM u3 Kavana; f* (X, Yo) =/ (%o, yo)—-—f(xo, Yo) — oM.
dopmyay (9) B Tabua. 22; /g — IOVIOBHHA AJHHLL KaHana;

—_ Lﬁ — Xy

o Yo = Lg+ xo
Xo== v =" Xyg=T .
ls lg ls
Koshpuunent noJjesnoro mefCTBHS XaHaJja B JAHHOM cJaydae

1 (Lo + %0)2 4y + 12

'_2-_ In (L5—-'x0)2+y0+12 +f (x(}i y{))
TI = 2x0 ‘ (71)
In.—
0

Tak xax sHameHateab B coorthowmeHHH (71) Benux (M3-3a MajoCTH
BENUYHHEL Yo), KO3()(HUHEHT TOJE3HOrOo HNEHCTBHSA paccMaTpPHBaeMoi
HHQHABTPAUMOHHON cHCTEMbl HesHauwTeseH. EcaM mepeaBuraTh CKBaXKH-
HY BIOJb OCH X, TO BeJuuuHa Ko3(dpunuenra 1 Oyuer HIMEHATLHCS Cle-
ayromyM o6pasom: npu xc==0, T. e. xorza BoJ03aGop pacnoJaraercs
HeNoCpeCTBEHHO Yy pexy, 1==0. DHU3HUecKH 3TO O3HAYaeT, 4YTO BOXO-
3a00p uesmMKOM NHUTaerca BofgaMd pekd. C yBenHueHHEeM X BOL03al0D
MOI3eMHBIX BOJ MPHOMKAETCA K KaHawy, H Koacpcpumneﬂ'r MoJ1e3HOr0
JelCTBUsl TOCJTEIHEro BO3PACTAET, EOCTUIAST MAKCHMAJbHO BO3MOXKIION
BEJIHUHNEL MpH Xo==Lg, yo=0:

1 . 24l +2L6 . ls
— In arctg ——
2 lg o Ig 8 21Lg
Timax = 2 Lg . (72)
In
7o

[Ipa nanapHefiieM yjgaJeHI BOAO3a00PIOH CKBaXKHHLI OT PeKH Be-
JHYHHA T CHOBA yMEHbUIaeTcCs.

Pacyetsl Tpynnel B3auMMOAEHCTBYIOIMX CKBaXXMH BOJH3M KaHaJa
OTPaAHUUEHNON NJMHBI NPOBOASTCH NO BHILIENPUBENEHHLIM COOTHOUICHH-
aM (70)—(72), B KOTODHIX BMECTO BeJHYMHB 2x; HE0OXOAHUMO NOX-
CTaBHTb

Qo oy G; Cp—t
Pip=10g° " Pp e Pzl Pya1
rae g, Pi, ..., Pi — PACCTOSHHS OT 3ePKaJbHOIO OTOOpAaXKeHHS OTHOCH-

TeJbHO JIHHHH DPCKH BCEX B3aHMOﬂeﬁCTBy]O-IHP!X CKBAXHH A0 CKBaXHHBI
C HaubOJLIINM TIOHUXKEHHEeM YPOBHS:

=V T F %P F 0 — v

Xi, Yi— KOODJHMHATH CKBAaXHH; X, Yo— KOODAMHATHI CKBAXKHHHE C
MaKCHMAJbHbIM TIOHHXKEHHeM YPOBHA, «; —OTHOIIeHHe JneOura i-ii CcKBa-
}KHHH K CYMMapHOMY pacxony Bofo3abopa, a BMECTO BEJHUHHDI ro

o
o [14 Q n—I1
l’np::ro"'rll...rl-z...rn__l ’

NIe #;— PACCTOSIHE OT CKBAXKUIL ¢ HauOOJNBIIAM TOHHIKEHHEM YDOBHS
JL0 BCeX OCTANbHBIX CKBAMXKHH.
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fpumeyanne Ilpn OTHICKAHIH ONTHMAJBHOrO BAaPHAHTA MOXKHO
BapbUPOBATh He TOJBKO pACHOJCHEHHe BOA03aGOPHBIX CKBaXHH OTHO-
CUTEJNbHO MHQHJBTPAUIOHHOTO KaHala, HO M HarpysKy Ha OTeJHHBIC

CKBaXKHHBI.
B) JIuHeldHbi pPSA CKBAXWUH M HHOHABLTPAILHOH-
HH# KaHajn OrpaHuYeHHONl NJAHHBLL
Ilonwxenue ypoBHA B LCHTPe JHHeHHOTO psNa CKBAaXKHH OrpaHM-
YeHHOH [JIMHBI, DPACIOJIOKEHHOrC TapajuiebHO  HHOHABTPALMOHHOMY
KaHaJy TaKXe OTPaHHUEHHOH MPOTAXKEHHOCTH, MOXeT OHITh HaHAEeHO
no caenyiomel sasucnmoctn (puc. 49,8):

Qs [ ]/4’63-%'!2 2 x, ! 1 z}‘

=T km |In 2 + T arclg g e
Qs 1 (Ls + %0)? -+ 1§ _
——— | = St (o 0. (73)
2nkm | 2 (Lg— %) + 12

Kosdduusentsr 1 u £ A4 LalHOH CcXeMB BoJo3abopa BLIpaKa-
JOTCH CAenyiolmM o6pascm:

(L 4 x0)® + 13

In (Lﬁ_xu)z—\-l% +2f* (;o, 0)
1 4xi4 2 4 x, l 2 : ! (74)
In Al t i arctg 2.x, T no nrgn
(Ls + %0)® + 15 _
: 21* (%, 0)
(o Uit et ,
- (L + %0)* + I3 — ’
Iy g T (e 0+ A
43 km Spon
4= Q”; o (75)

Hanpumep, sesyunua xoddouiienta 1 NpH JAJHHE BORO3AGOPHOTO
psga, pasnoit jguHe 6acceilna, T. e. lg=I u Lg=2l, xy=[/ (Bonoaa-
GOPHBIH psia CKBAaXKHH pacnofaraercs NOcepefHHe MeXIy pexod u 6ac-
cefioM), 110 dopmyae (74) Oyaer pasHa 48%, T. e. MoJOBHHA OGHIEro
ofbeMa BOAB, pUALTpyOmerocs u3 Gacceiina, nmoOmajaeT B BOZO3abOP.

Ecau JMHEHHBH BOA03a60p 3aMEHHTh OAMHOYHOH CKBaXKHHOH, TO
K03QOUIMEHT NOMESHOTO AefcTBH MH(QUALTPAUHOHHON YCTaHOBKH [mo
¢opmyne (71)] causures go 12%. HaoGopor, npu yBeNHYEHHH IJIHHbL
BOAO3aBOPHOTO PsiAa Kod(puiuuent v Oyxer ypeaunumsaTthes. Hanprumep,
B CAyyae ecid AJHHA Bomosabopa B 2 pasa Goablle MNPOTSKEHHOCTH
Gacceiina, 10 1o dopmyse (74) mosnyunm n==388%.

Ipumeuanne Ilpy uccnenoBamui Ko>POHIHEHTa NOJE3HOTO
AeficTBHA HBQHIALTPANIOHHCTO COOPYMeHHS H S(Q(eKTHBHOCTH NONOJ-
HEeHHsA CJAEAYET MMETb B BHAY, UTO B BHIDAMEHHS IS YK43aHHEIX KO-
aQdHIMeNTCB AOKHBL GbTb MOLCTABJIECHH KOOPAHHATHL TOYKH B Tpe-
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fedax Bogosabopa, MMelollell MaKcuMaJbHoe moHuXKenue yposusa. Eciu
He YYHTBIBATL 3TOr0 OOGCTOATEALCTBA, TO pacueThl Ko3pdHuuuenta 1y
MOryT TMPHBECTH K OWMGOYHEMY pe3yabraty. Hanprumep, Ipu BecbMa
GoJBIIOHA JJAHHE BOA03a0CPHOTO Psifa B CPaBHEHHH € IPOTSKEHHOCTHIO
kanana (/>>1g) no ¢opmyne (74) mnoayunTcs HepeaJbHasi BeJHMYMHA
n>1. D10 3HAUHT, YTO B IEHTPEe BOXO3aGOPHOrO PsANA B NAHHOM CJYy-
yae NOHMMKeHHe YPOBHs He OymeT MakcuMmanabisiM. HaubGoanmue mo-
HHUXKEHHS YPOBHS INOA3eMHBIX BOA OyAyT HabaoAaThCs B 3KCIVIyaTa-
IMOHHBIX CKBaXXWHHaX, paclojaraioliuxcs Ha KOHUEBBIX yyacTkKax
Bogi03aGopa. I1o OTHOIUEHHIO K 3THM TOYKAM H JOJKHO GbITE BLHINCAHO
ofulee BbpaXeHHe MJs pacueta Sz, M ¥4 § Jlaa  ompemencHus koag-
¢nuueATa MOJE3HOT0 JeHCTBHA HHOUABTPALUOHHOH CHCTEMBbI 1eJeco-
00pa3HO NPEABAPUTSNLHO HAHTH TIOHMMKEHME YDOBHS B  Da3JMUHBIX
TOUKaX BOA03a6OPHOrO COOPYXKeHHs ¢ TeM, UTOOB BHIASAMTL HauboJee
HATPYXKEeHHBI yYacTOX BOZL03a00pa ¢ HaHGOJBIUHMH BeJIMYHHAMH IOHH-
JXEHHS YDOBHSI NMOA3EMHELIX BOJ.

r) OguHoYHAas CKBAXHHAa HJIH Tpynna B3aHMO-
JeACTBYIONHX CKBaXHH BGJIU3H KpPYTOBOH HH-
GUABTPANWOHHON NJAOILAJNKM.

TTonuxenne YPOBHS HA BOAC3aGOPHOH CKBAMHHE, DacnoJarao-

mefica BOMM3H HHOUABTPAUWOHHOM KpPyroBo#i miaomwank4, Oyjxer PasHO
(puc. 49,2):

Qs 2 % Qs 06
Sa = 2 km In o T 2nkm In rs

TAe P¢ — pacCcTOsHUE OT CKBAMHMHB 10 LEHTpPa OTOOpameHHOH HH(U/Ib-
TPAUUOHHOH IJIOM[AAKH,

= /T a1 92
6= (Ls+ %0)* + v ;

, (76)

r¢ — pacCTosiHHe OT CKBAXKHHH A0 LEeHTPa KPyroporo b6acceiina,

re=) (Le—x)*+u45.

Tlokasaremn 3p(QPeKTHBHOCTH PpaccMaTPHBAEMOH CHCTEMBI IIONOJHE-
HUS HaXopaTcs 1Mo Qopmynam:

P6 1]
In — In —
s s
=— = 77
1 In 2x : In 15__}_14 (7"
7o re

2 v kem Sgon _

Qs ’

ro — PAJHYC CKBaXMHBL

rae A=

W3 (77) caenmyer, uTO HanGosiee BHIIOZHO pacloJarath BOAO3a-
GopHylo CKBaXXHHY B CTBOpe, NIPOXOAdUleM uepe3 cepemyny GacceiiHa,
HOpMaJIbHO K peKe (y;=0). OxHako M B 3TOM Cayuae H3-3a MaJIOCTH
BeJHYHHH 7y 3((EeKTHBHOCTb NonoJHeHHs GyleT HeBeJWKa, IO3TOMY
HeaecoobpasHo 0T60OP NOJA3EMHBIX BOA OCYHIECTBAATH BOA03a6OpOM B
BHJe Ipyunsl ckBaxwun. Pacuer ux Moxer GHITb IpoBefeH no ¢opmy-

aam (76) u (77) nmyTeM 3aMeHbl B3aHMOJEHCTBYIOLHX CKBAXKHH «OO0Jb-
IIHM KOJOILEeM»,

124



1) BogosaBophbii paa CKBAaXUH KoHeuHOH
A JTUH B BOMHU3H kpyrosoil HHOHAbBTPAULUOHHON
nJAO0IaAKH.

IMonuxennss ypoBHs B JKCIUIYyaTaUHOHHBIX CKBAXKMHAX JIHHEHHOTO
BON03aGOPHOTO pAAA OTPAHHYEHHON HPOTAKEHHOCTH BONM3H XpPyropoil
HJIM NIPSIMOYTOJIbHON MH(DHALTPAUKORHON IJIOIIAAKH MOTYT OBIThL Haine-
HH TO caexylomeil popmyse (puc. 49,0).

QB l’ 4x(2) + 12 2x° l

S0 = Gakm \" ! Ty arcle 2 x, +
! l Qs P6
— 1 — In — . 78
+ n " ~rgn 2 km . e (78)

IlpumMeuanue HHbunbTpauuoHHsie O6accefiHl NPAMOYTOABHOM
dopMn nJs pacuera NPUBOAATCA K KPYrosnM 6accefiHaM DpaBHOBEJH-
KOji mJouLajH, NMpHYeM TPHBEAEHHHII paauyc kpyrosoro OacceiiHa ompe-
LKenseTcs CJAeiyiomuM o6pasoM:

lg b
Reac = 2 ]/'9,?’6 ’ (79)

rde bs ¥ lg — COOTBETCTBEHHO MOJIOBHHA ILUMPHHB! H AJHHBI NPAMOYIOJb-
Horo Gaccelina.

Kosdpuuuenter nonessoro Jeficnsag M ¥ addexrusHoc § mo-
[IOJIHEHHS DacCMaTpHBaeMOH CHCTEMBl ONPEACASIOTCS MO CJASAYIOLeMY
COOTHOIIEHHIO:

In Lo
s
n= — 3 (80)
Vag+r oy ! 1 | /
In 7 -+ ; arct & o—i— xron
In %s_
gz——#. (81)
In -rﬁ——}—/l

B  IpHBEAEHHBIX COOTHOILEHHAX
gpeAnoJaraercs, YTO MaKCHMaJjbHOe
MOHUXEHHe YpOBHA HalJiofaercad B
IeHTPe BOJ03a00PHOIO COOPYIKEHHS.

Ilpumep pacyera. [lpoekTupyercs
JHHeRHBIE PAA CKBaXMH, paclioJOXeH-
HEHI DapajuieJIbHO peKe Ha PacCTOSHHH
%0=400 M or Hee (puc. 50). Hiuua
paga 2/=300 M, KOJHYECTBO CKBaXWH
n=12, pagHyC CKBaXHH ry=0,2 M
(cxkBaxKHHBI CcOBepIieHHBE). Bognompo-
g’?AHMOCTb naacra ~km =600 szcy'r. Prc. 50, Cxema K NnpHMepy pac-
aKCHMAaJbHO [ONYCTHMOE TOHHKEHye aeTa
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Ha Bomosabope Spou=10 M. TpeGyemasi npoUsBOAHTEJBHOCTL BOJO3A-
6opa 20 Teic. M3/CyT.
YuuTeBas GAH3OCTh NMPOEKTHPyeMOro BoA03abopa X peke, pacuer
MPOBOAUTCH IO HOPMYJIAM CTALNOHAPHOH (HABTDALUH.
TIpekne scero onpejendiM OPOHSBOAHTC/ALHOCTL JIMHEHHOTO pAla
CKBaXHUH 70 ¢opmyJse (6) rabum 10 (cm. ra. 6):
1 4-4002% - 1502 2-400 150

_ L ¢
Ry=5 In 1502 150 "% 9.400

n 1 I 150
—_p ———
12 3,14.0,2-12

Taxum o6pa3oMm, pacxox BOA03ab0opa Ge3 TNOMOJHEHNHSI COCTABHT

Q 2-3,14-600-10
- 2,74

B cBf3u ¢ TeM, 4TO NPOM3BOJMTEJbHOCTh JHEefiHOro psga Oynmer
HMKE 3aflaHHOH, HCOGXOMIMO INPEAYCMOTPeTh HCKYCCTBeHHOE NOoNoJHe-
HYe 3amacoB IoA3eMHBIX BoA. C 3To#l menbio Ha paccrosuuu 150 M oT
BOA03abopa paclioJOXKHM ABa HHOHJALTPAUUOHHBIX Gaccefina pa3mepom
100)X50 m B npousBeneM NpefBapHTENBHBIl pacdeT BeJHUMHH MHOHILT-
PALHOHHOIO0 pacxoja.

Has ynpomeHus pacuera HHOMABTPAllHOHHble OGaccefiHH  NpsAMO-
YroabHOH (OpMbl TpHBEAEM K KPYroBHM GaccefiHaM  PaBHOBEJHKOH

TJIomann:

-+

2,74.

= 13,8 Thic. M%/cyT.

1/ 750-25 |
R6ac=2 y 3114 =40 M.

1
Bemnunna Rg onpexensercs mo dopmyne (58) mpn oy=op= ?:

1 1
Rg = Y R61+_2‘ Rs 2.

3HaueHust TH/APaBJHUECKHX CONpPOTHBJAEHHH R, 2 HaXopATcs IO
dopmyne (1) Tabu. 20:

P6
= 1ln — .
Rs1,9=1n rs
B paunom cayuae:
Pg = 1/\(575 -4 400)® §- 752 = 980 m;

re = V. 1752 1 758 = 190 .

Ilpu sToMm
98
Rg=1In 0 =1,64.
190
Koadduupent mosessoro neficrsus m no Gpopmyne (61):
1,64
= =0,6.
1="2n
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Uro6ul BHHATA Ha TPebyeMylo NPOM3BONUTENLHOCTb, HEOGXORMMO
IpUBJIeYsh X BOA0BaGOPY JONOJHETENbHO 20—13,8=6,2 Thic. M3/cyT.
Mpz n=0,6 pacxor HHPUALTPALHOHHHIX OGaccefHOB JOJIKEH CO-'
CTaBHUTh
6,2
Qs = ——— = 10,4 Thc, M3/cyT.
0,6
ClexoBaTe/IbHO, PaCXOX M3 Kaxguoro OGacceiiHa cocraBuT 5,2 THC.
M3/cyT.
TIpu cxopoctu umHbpabT1pauun Vyng=1 M/cyT HeoGxoaumas mJao-

. 6
Iaab HHOUIBTPALMOHHOrO GacceiiHa F =—""""=5900 M2, T. €. TPHHATbIE

HH
namu pasmepnt Gacceitma 500100 Gyayr YUJ,I(?B‘J}ETB‘OHPSITI: TpebyeMbiM yc-
JIOBHSAM.

Kospduuuenr sdpdexmprocTn &, ONpepessOmMHE THAPOAHHAMH-
yeckylo 3(PeK1WBHOCTE MEPONPHATHH 10 HCKYCCTBEHHOMY HOIOJHEHHIO
TON3EMHBLIX BOM HA YYacTKe MPOEKTHPYEMOro BOR03aGopa, MOXeT ObiTh
ompeleneH no dopmysae (63):

g R
Rg+A "’
e k 2.3,14.600-10
A= 21 ms= 3,14 . —3.62
Qs 10 400
u
1,64
=——=0,31=319%.
¢ 1,644 3,62 %

13, HACOCHBIE CTAHILHH U KOHTPOJIbHO-U3MEPHTEJIbHAS
ANNAPATYPA [1, 3, 37, 50, 58, 60, 62]

KJIACCUOHKALIM S HACOCHBIX CTAHLIMM

13.1. Hacocruie cranlumy Ha NOJ3EMHHIX BOJ03a6opax OTHOCATCS
K KaTeropHy HACOCHBIX cTaHOMH l-ro noamema. Mcexonms u3 ycaosuii 3a-
60pa MOJ3EeMHEIX BOJ, HX MOXKHO YCJHOBHO DasSiyeNHTh H4 CJefYyIOI{He
THIIbL:

HACOCHBIE CTAHIHU 1Jis 3200pa BOABl U3 CKBaXKUH;

HACOCHBIE CTAHUHHM Ha Jy4YeBHX M TOPH3OHTAJbHBIX BOL03abopax;

HACOCHBIE CTAHIMM Ha XanTa)cax HCTOUHHMKOB.

[To pacmonoxennio OcHORBHOro ©GOPYAOBaHMsi (HACOCOB) OTHOCH-
TeJIEHO NNBEPXHOCTH 3€MJIM HACOCHBHIE CTAHUMM MOrYT OBITH HaseMHBIMH,
3arnyOneHHBIME; IIAXTHOrO THIIA Y TOJSEMHBIMH — ¢ IIepPeKpHITHEM Ha
VPOBHE MJIH HHXKE TOBEPXHOCTH 3EMJH.

Ilo sumy o6cnyxupanusi OOBEKTOB HACOCHBIE CTaHIHMU Mojxpasge-
JTIOTCS Ra NOJaioluye BOLY AJS X03s1{CTBEHHO-IUThEBBLIX H IPOTHBOIO-
JKapHBIX HYXKI; LA HeJCH CeJbCKOX03AHCTBEHHOrO OPOIUEHHS M OOBOA-
HeHHS; HJIs TMPOI3BOACTBEHHEIX HYXKI.

13.2. B saBucumoctd OT TpefoBamMii morpefuTeiif, NpelbABISe-
MBIX K HeIpepLIBHOCTH BOJNOCHAGXEeHHS, HAacOCHble CTAHUMH IOApasie-
JSIIOTCSL Ha TIpu KaTeropli. KaTeropus HaneHocTH JeHCTBHSI Onpene-
asercs B coomserctBuH co CHull 11-31-74, n. 7.2, ta6a. 51.

Ha cucreMax HCKYCCTBEHHOIO TYIONOJHEHHMS 3aNMacOB  NOA3EMHBIX
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BOA AJs IOJa4M BOXE Ha HHGMILTPALHOHHEIE COOPYIKEHMS HJM COOpY-
MEHHST NPefBAPHUTEbHOl OYHCTKH HCIOJIL3YIOTCS KOHCTDYKLHHM BOAO3a-
6ODOB Y HACOCHBHIX CTaHLHH, INpHMeHseMble JUJIS  [TOBEPXHOCTHMIX
HCTOUHHKOB, COOPYIKAIOTCA OHN 0[O0 NPaBHJAAM M IIOPMAM NPOEKTHPOBA-
Husg B coorsercTsun co CHull 11-31-74, nn. 5.98-—5.156 n B Hacros-
neM PykoBojacTBe He paceMaTpHBAOTCH.

HACOCHBIE CTAHUMHY /151 3ABOPA BOJ bl
U3 CKBAXXHWH

13.3. lna nompeMa BOABl M3 CKBAXKHH MHCIOJNB3YIOTCS Pa3JHYHBIE
THIB BOJONMOABEMHEIX YycrporicrB. Ha pue. 51,0,6,6 mokasaHH cxeMmbl
of6opyoBatHsl CKBAXHH HACOCHHIME YcTaHOBKaMu THma DLIB ¢ Tonpyx-
HBEIMH SJIeKTPOABUTATEISIMH, ¢ TPaHCMHCCHOHHEIM Bajom — YIITB, ATH
M A, a TaKXe TOPUICHTAJNBHBIM LEHTPOGEIHBIM HACOCOM.

Hacocure ycranoku Trna LB wmoryr npumensitbess aas o6opy-
nOBauMsi ckBaxun ray6unofi or 10 mo 700 m, ux pacxomHas xapax-
TEPUCTHKA TaK¥Ke HMeeT IHpOKue npeneas — ot 0,6 ao 550 m3/u. Ha-
cocHbie yerauosky DLIB moryr pa6GoTath B MCKPHBJEHHBIX CKBaXKHHAX
B Da3HOOOPA3HBIX THIPOTeOJIOTHIECKUX YCJOBHAX, JUIS HUX TpeOyioTes
MHHHMAaJbHEE Ta6apuTLl SHAHHE (NABHJILOHOB), B KOTOPLIX pasMella-
foTcsi meoGxojauMoe OGOPYAOBaHME HANOPHHIX TPYGOMPOBOAOB M CTaH-
LUK yNpaBJ/IeHHs.

Hacocuble ycranoBKY ¢ TparcMmuccHoHHbM BajgoMm YIITB, ATH u A
HAXOAAT IpPHMeHeHMe TpPW raybuHax cxsaxuH Ko 120 M, npomsBomu-
TenbHOCTh HX R0 1500 M3/u (wacocw Tmma A).

Hacocnele yeranoskun YIITB, ATH u A npuMeHSIoTc B OCHOBHOM
B HA3eMHBIX NaBMJIbOHAX. Bce THNB HACOCHHIX YCTAHOBOK C TPaHCMHC-
CHOHHBIM BaJOM MOTYT HODMaJbHO DafoTaTh TOJBKO B CKBaXKHHAX, B
KOTODHIX OTKJIOHEHHS] OT BepTHKaNM HCKJIOUYAloT IpPHKacaHHe Hacoca
K cTeHaMm Tpyo6.

Haawune TtpancmuccHonnoro ‘Bana GoabmIOf MJIHHH H NPHHYAH-
TeJbHOH CHCTEMB! CMa3KM NOJUIMIHHKOB Bafa YCAOXHSAIOT YCJOBHS
IKCTIyaTalMd 3THX HacocoB, NOITOMY HanGosee IlenecooOpasHO MX
NPUMEHSITE AJISl CKBAKUH HeGobIIOf ray6usn (30—40 M) u GoJbioi
MPOU3BOAHTENbHOCTH.

Ilpu pacueTHOM AMHAMHYECKOM YPOBHe NOJ3€MHHIX BOJ He Gojee
5—6 M OT NOBEPXHOCTH 3eMJHM CKBAaXXHHH MOTYT ObiThb 0GOpPYHAOBaHbI
COPH3OHTAABHHIME LEHTPOOEKHLHIMH HAcOCAMM DPAasjMYHBIX THAIOB.

13.4. Tlon6op Hacocmoro o6OpyHOBaHMS CKBaXHH IIPDOU3BOAHMTCS
110 HaNOPHO-PacXOAHBLIM XapaKTePHCTHKAaM HACOCOB, {IPY 3TOM HPOH3BO-
OHTEJALHOCTh Hacoca IAs OZHHOUHCH CKBaKHHH NOJXHA COOTBETCTBO-
BaTh MNpPOM3BOIAHTENHHOCTH CKBAXKVFHBl NPH pAaCUeTHOM IIOHMXKEHMH [H-
HAMHMYECKOrO YPOBHS Ha OTpejesieHHBIH CPOK SKCILIyaTalHu,

Tlpn momGope HacocoB AJif IPYNNB CKBaXHH CJENyeT BCEria cTpe-
MUTBCI K HMX ONIOTHNHOCTH, YTO 3HAYUTEJBHO OO6Jerdaer YycCJOBHS
IKCIUIyaTalNM H KOMIIEXTAUHIO O6OPYAOBAHHS.

Tlpn 0GOpYROBaHWM CKBaXKMH TOPH3OHTAJBLHBIMH ILEeHTPOGEMHEIMH
HACOCAMH NOMHMO HANOPHO-PAacXONHOH XapaKTEPHCTHKH CJAEAYET YuH-
THIBATh H BLICOTY BCACbIBaHMA.

Ifpn skcmiayaTalud BLICOKOHANODHBIX AapTe3HAHCKHX BOAOHOCHEIX
[JIaCTOB CKBAMKHHHL MOTYT OGOPYLOBaThCsl Ha caMoM3nuB (pxc. 52). Dro
JenaeTcss B TOM cJyuae, ecay cpaGoTka Hamopa mnnacra [0 YPOBHA
Or0JIOBKA CKBAXKHHBI 0fecneynBaeT pacCueTHHIA pacxon.
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Puc, 51, CxeMibt 0GOPYAOBAHKS CKBAXKHE HACOCAMSE

a — HacoCHak YCTAHOEKA C MNOTPYXHBIM SJAEKTPOJABHTATENEM; 6 — HacocHasa yc-

TAaHOBKA ¢ TDPAHCMHCCHOHHBLIM BAaJOM; 6 — cXeMa OGODYROBAHHMS CKBaXXHHH TOPH-
SOHTaNbHBIM LKEHTPOGEMHBLIM HacocoM; [ — Hacoc; 2 — BOAOMOABEMHEIL TpyGonpo-
BOJX; 3 -— ONOPHOe KOJeKO;, 4— mATa npuBoAa; & — 3JNEKTPOABHIATENDb;

ABHXKKa; 7 — MaHOMeTp; 8 — npHeMHBEIA KaanaH; 9 — BAKYYMMeTP

6 — sa-

Pic, 52. Cxema 0GOpYAOBAHMS YCTbA CKBaXHE ¢ CAMOH3JIHBOM BOABI M3 HHX

!, 2 — sajBHKKH; 3 — Kpa®; 4 — MaHOMeTp oGilero HasHauenusl; 5 — matpyGox ¢

saraylienaof mydToRt mox CneUHaJbHEIH MaHOMETD JJIA H3MePeHHA Hanopa; 6;

KOHIYKTOp; 7 — o6camguas XKOJAOHHa TPYS; & — SKCIAYATaUHOHHAR KOJIOHHA TPY6;
9 — HanopHBI TPYyGONPOBOA
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B mpomecce skcmyaTanyu Hamop BOJKOHOCHOIO IjlacTa  MoXKeT
CHH3HUTECH, MOSTOMY IpPH OOGODYNOBAHHH CKBAXKHH UEHTPOGEXKHHIMH
FOPHSOHTAJLHEIMH HAcOCAMH M HA CaMOM3JHB KOHCTPYKUMH OrOJIOBKOB
CKB2XKHH JOJIKIE IPEAYCMATPHBATE BOIMOIKHOCTE MOHTAXa LEHTpO-
GeKHBIX CKBaXKHMHHEIX HACOCHBIX YCTaHOBOK.

13.5. Jlna moxbeMa BOAZH 13 CKBaXKMH MOTYT NPHMEHATHCH TaKxKe
3paudTL, NO3BOAAIONIHE IMOAHMMATL BOAY H3 HCKDHBJEHHBIX CKBaXHH,
a TakmKe BOLY C COAEpKAHHEM MEXaHMYECKHX IpuMecell, NpeBbIIAIOUNM
npenensl, YCTAHOBJCHHEE AJS APYTHX THIOB HacocoB. DpaudTh mene-
coobpasHee 1PHMEHATb B TOM CJydae, €cii MMeeTcsi BO3MOXHOCTh (IO-
Ay4aTh BO3AYX LEHTPAJH30BAHHO OT HACOCHO-KOMIIPECCODHEIX CTaHIHH.

Hezocratkamyu 3pandTOoB siBJAsfeTCA KX HH3KMH K.aij. (He GoJee
0,4—0,6) ¥ HeoOXOZMMOCTL B HEKOTOPHIX CJydYasiX MOTOJHUTEJNBHOTO
YIAyONeHus CKBAaXKHH /IS CO3NAHHS B HHX CTONGA BOXBI COOTBETCTBY-
omelr BeicoThl. Ha puc. 53 mpuBenena pacueTHag cxema spandra.

Pacuer spandra cpoauTcs X ompeleNeRMio INMyOHHH HOTPYXKeHMS
(hopeyHRH: KoaRYecTBa BO3LYXA, HEOOXOAHMOrO HJA NOABEMa Tpebye-
MOrO KOJIHYECTBA BOAHI;, HMYCKOBOTO M pabouero JaBjieHHA BO3AyXa.

Hast nopmanpnofi pafornt spaudTa NOMKHO BHAEPXKHUBATECH COOT-
HOLIeHWe

H

k=== (82)

nte k— gospduuvenT morpyxenus ¢GOpCYHKH; A — ray6nHA JuHAMHU-
YeCKOr'0 YPORHS BOXH B CKBAXKMHE OT YDOBHA M3aHBa, M; H — raybuna
norpyxeHust GopcyHKH, M.

Fay6una morpyxeuus (GopcyHKu oxaseiBaer GoJibuIOe BJHSAHMe Ha
KA. BOAOMOAbEMHHKA,

B Taga 23 TpHBOAATCA DPEKOMEHIYyEMbie BEJMYHMHH HaWBHITONHEH-
urero xos(¢uuuenTa IOTPYKEHHUS 2 IPH Pa3JHYHOH BHICOTE NOJBEMA
h u BeJMUUHE K.ILA. SpJIH(TA No.

Bosdyx

ﬂz 7’_——(\__"_——-

H+F+bm

RN

Puc. 53, Pacuernas CXxema 9p-
audra
1 — cTeHka CKBaXKHHBI, 2 —
ofGcagxble TPy6bl; & — BOAO-
nogbemuple TpyOH; 4 — B0O3-
myuwHas Tpy6a; &5 — dopeys-
Ka-pacHBlINTENb; 6 ~~ 1leMeH-
Tanus; 7 — caJbHUK; 8 —
huapTp
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TaGbamma 23
3Hauennsn k u s

Bricora

no’irbeMa Jo 15 15—30 30—60 60—90 90—120
s M
k 3—2,5 2,5—2,2 2,2—2 2—1,75 1,75—1,65

N 0,59— | 0,57— | 0,54—0, 0,5—0,41 0,41—-0,4
0,57 0,54

VaeasHslit pacxojy BO3AYXa (KOJHYECTBO BO3AYX4, HE0GXOoAMMOe
Aajsi mogpeMa 1 M3 BOABI) oupemenserca 1o Gopmyde
¢ h

B= TSV ES L
B lg —5
rae ¢y — BeqHuHHa GespasmepHas.
OGmee KOMMIECTBO BO3AYXd, HeOOXOmHMOe AJf  SKCIIYaTallMu
CKBaXKHHEl ¢ 3aJaHHBEIM DAacXOXOM, OIPejieJseTcss H3 COOTHOIMEHHS
%G=Qgn, (84)

e Q — ne6uT CKBaXmHB, MP/MEH; f — k03()(HIMEHT, YUHTHBAIOMIHI
IOTEPH BO3JyXa B TPyOax, MpHHMWMaeMbifi paBHHIM 1,5—2.

HaBnenne Bospyxa P, HeoGXomkMoe Jjas BBoja spaudra
B pa6ory:

(83)

Py=0,1 (hk—hy) + Puycx, (85)

TIe ho— BHICOTA OT TOYKH H3JHBA 9SMYJbCHH JO CTATUUECKOTO YPOBHS
BOJE B CKBaXHHE; Pnycx — TOTEPS JaBJAEHHS [PH MycKe spaudTa B
pabory (~0,2 xrc/om2).

JaBnenne Bosgyxa P, Heo6xoxumoe pas paboTel spaupra mocae
nycKa:

P=0,1[4 (k—1)] + Pyor, (86)

Tie Pror — CyMMa TOTEPh JABJEHUsi B BO3AYXOINPOBOLE OT KOMIPECCO-
pa xo ¢dopcynkn (o6bluno mpuHMMaeTcs paBHoit 0,5 xircfam?2),

Tpy6rl spaudra MORTHPYIOT 5O CHCTEMe <IEHTPaJbHO», KOria
BO3AYLIHKE TPYGH PpacroJaraloTcss BHYTPH BOZONOABEMHEIX, H NO CH-
cTeMe «IapajiesibHO», KOTra BO3AYIIHBlE TPYGHl ONMYCKAIOT B CKBaXHHY
pajeM ¢ BoJomOxBeMHEIMH. Doldec IIMpPOKOe pacmpocTpaHeHHe HMeeT
BTOPOH €nocoG.

JluaMeTpE BOROMOABEMHBIX ¥ BO3AYIIHLIX TPYO B 3aBHCHMOCTH OT
pacxoja BOJb MOXKHO NPUHHMAThL N0 Taba. 24.

13.6. Han ycTheM BOX03aGOPHHIX CKBaXMH yCTpaHBaloTCA Ia-
BWJIBOHEI, IIpefHa3HavyasolHecs AJST PASMEIIEHHS OroJoBKA CKBAXKWMHBI,
9JIEKTPOABHTATEN, €CJII CKBaXKHHA OOGOPYLyeTcss NOTPYXHBHIM HAacOCOM
¢ TPaHCMHCCHOHHBIM BajIOM; TOPH3OHTAJBHOTO IEHTPOOEXKHOrC Hacoca;
npHGOPOB OTOWJMEHMd, KYCKOBOH, KOHTPOJBHO-H3MEPHTENbHOH amnnapa-
TYPH ¥ UpuGOPOB aBTOMATHKH, a TaKXKe TacTH HamoOpHOro TpyGompo-
BOJAZ, Ha KOTODOM YCTAaHABJHBAIOTCS 3aJBHXKKH, OOCPaTHHI KaamaH,
BAHTY3, NPOOHOCHYCKHOH KpaH AJs or6opa mnpo6 n TpyGomposoa
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Tabanuma 24
Huamerpst (BHYTPeHHHE) BOMONOABEMHBIX H BO3AYUIHHX TPYG

JnaMerpel  ¥py6, W, npH PacnooMeHnH

Pacxox o, napaJjjesbHOM LEHTDAJBHOM
Q, ajec
Boﬁ::g%b- BO3AYLHOMN "°§3’,}g§“' BOSLYIHOMN
1—-2 40 12 — —_
2—3 50 12—20 50 12,5
3—-5 63 20—25 63 20
5—6 63 20—25 75 20
6—9 75 256—30 88 25
9—12 88 i25—30 100 32
12—18 100 30—38 125 38
18—30 125 38—50 1150 50—63
30—45 150 50—63 200 75

HPOMBIBHO BOAbl C 3aABUIKKOH, HeOO6XOAMMOI mjs c6poca BOABI NpPH
nycke M TpombiBKe cKBaXHHH. Jlag xouTposs pa6oTht xaxpas
aprckBaxuHa obopynyercs pacxojomepamyu. B kauecrBe pacxomomepos
NpHMeHsIoTes #ax Axadparmel B KOMIVIEKTe ¢ MOKaselBalomuMm Audma-
HOMETPOM, MJM TYPGHHHHEII BOJOMED COOTBETCTBYIOLIETO Kaaubpa. Hus
NPOAJNIEHHST CpOKa CHyXOH TYPGHHHOIO BOJOMEpPa 3aMePH pacxojoB
[POM3BOAAT INEPHOLUYECKH, II03TOMY €ro CAEAYET YCTAHABJAWBATH Ha
OOBOIHBIX JIMHUSX B Ipefesax naeujaboHa. OOpaTHeI KJanaH H 3a-
ABHXKa MOTYT OBITh BHIHECEHH 32 npepensl 3aHus, B KOJMOIEW.

13.7. Pasmepnl nmaBHIbOHA B HJaHEe NPHHAMAIOTCH HCXOAS M3 pas-
MepOB THNOBHIX XeAe300eTOHHBLIX JIEMEHTOB M YCJNOBME pasMellleHHs B
HeM oGopyaoBauust M o0ecieueHHs HOPMAJbHHEIX HOPOXOAOB B COOTBET-
crBun co CHulI 11-31-74.

Kak mpaBuJo, IpH TPOSKTHPOBAHHK HACOCHHIX CTaHUMH Hax apTcKBa-
JKHHAMH TOPHMEHAIOTCS THIOBHIE IPOEKTH HHCTHTyTa ['HMnpoBopxos.

TlaBHILOHB! HaA CKBAaXKWHaMM MOT'YT ObITh HA3EMHBLIMH MM HOA-
3eMHBIMH (pHc. 54 u 55).

TlogseMuBle NaBHABCHEL CTPOSITCH OOGKLIYHO B CyxuX rpyHrax. as
COKDAINEHAS CTPOMTENLHHX OGBEMOB NOJ3eMHble NMaBHABLOHLI BHINOJHA-
JOTCS. IBYXKAMEPHEIMM B BEJE BOJOIPOBOAHEIX KOJOAUEB (cM. puc. 55).

B Tex cayuasx, Koria BonosaGopHble CKBaXKHHBI PaclloJaraloTcs
Ha 3aTAIVIMBaeMBIX MaBOAKOBBIMM BOZAMH INOAMAax pPeK, NaBHJIbOHEI

CTPOATCH Ha MoAchnKe (echH YpPOBeHb 3aTONJIEHHS He GoJjee 2 M) HJH
noj 3amprol namM6 O6BaJOBAHHs BRICOTON, NPeBHILANINSHI MaKCHMAaJb-

HBIl TABOJKOBBI TOPH3OHT.
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Puc, 54, CxeMa HAA3EMHOIrO MABHALOHA HaJL, CRBAMBHON
[ — OroNOBOK CKBaXKHHK;, 2 — BaHTy3; J — 3aj(BHXKH; 4 — oOpaTHHY KianaH; § —

BOXOMED; 6 — HaNOPHbBIX Tpy6omposox; 7 — xoJdoctolt c6poc; 8, 9, 10 — cranuun
YHPABACHUS H HLATEl 3JEKTPOOGOPYAOBaHHs

TloBepXxHOCTL 3AUIMTHOTO OOBaNOBAHUS YKPENASETCANIPOTHB Pa3MEL-
B2, a XKOHCTPYKUMH NaBUILOHOB BHWIOJHSIOTCS BOJOHENPOHHILAEMbIMH.

B HexoTOPBIX cAy4anx WeNecOo06pasHO YCTPaHBaTh 3aralJHBaeMble
MOA3eMHRIE NMABHAbOHEI € BLIHOCOM aNmapaTypsl ynpaBJeHHS Ha Hesa-
TaNJUBaEMbie TEPPUTOPHH,

HPH 060py110BaHP114 CKBAaXXHH TrOpH3OHTANBHBIMYU U,QHTPO(SG}KHBIMH
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Puc. 55. CxeMa noA3EMHOr0 NAaBHJALOHA HAJ, CKBAKWHOMA
! — nacoc JIB; 2 — oTONOBOK CKBAXHUHE, 3 — ApeHaXumfi macoe; 4, 5, 6 —cran
OHsT YOPABJNEHHKS U LLUTHI 3JAEKTPOOGOPYLOBaHHS

HAcOCAMH JIaBUJIBOHBEI TaKXKe MOryT OblTh HAA3EMHBLIMH WJH, IPH He-
06XOIMMOCTH COKpAIlleHHs BLICOTH BCACHBaHHs, MoAseMHEbiMH (pHC. 56).

13.8. as npejoTBpaleHusi NMomajanusl 3arpA3HEHHH uepe3 YCTbE
CKBAXKHUHBI CTOJIOBOK YCTbsl HOJMKEH OBbITb IepMeTHYHHIM. IIpupmep BO3-
MOXHOH TepMETH3aIUU YCThs NpPHBELEH Ha pHc. 57.

13.9. [ins opraHusalus BOJOCHAOXEHHS OTHEJbHEIX  MEIKHX
06BbEKTOB  MPUMEHSIETCH  aBTOMaTUYecKash BOJONIOJBEMHAS YCTaHOBKA
BY-7-65, mnpeanaszavyeHHas IS YCTaHOBKH Ha  apTCKBaXHHax
(puc. 58). IIpousBoauTeNbHOCTL YCTaHOBKH 7 M3[4, Hanop 65 M.
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Puc, 56. CxeMa YCTaHOBKH

HEeHTPOGIKHOrO Hacoca ¢ ro-

PH3OHTAJbLHBIM BaJioM y cKBa-
JKHMHB! B LIAXTe

1 —creHKa WaXTh; 2 — nox

WaxTel; & — CKBaXuHa; 4—

BCacklBalomiaa TpyGa; § — Ha-

coc; 6 — 3NeKTPOABHIATENb;
7 — HanopHada TpPyGa

Puc. 57. KoHCTpyRuna
METHYECEOTo OroJIOBKA
HHHEL

1 — BopoOmOnbEMHAS TpyOa;
2 — o0Gcazunle TpYOh; 3 —
KOHAYKTOP; 4 — ¥XKenezoberon-
HOe JHHIEe HacocHOl cTan-
IMK; - § — NOAT'OTOBKA nox
AHulIe; 6 — THLDOTexXHHue-
ckufl 6eToH; 7 — MSTad IJH-
Ha; & — MeXTpyOHas ueMeH-
Talusl; 9-— rpaBufiHas 3achIN-
Ka;, 10— onopHelt daaHer;
1] — zaryuika  OTOJOBKa ¢
natpy6kom; 12 — npoknanka;
13 — pesb6oBoe OTBEDCTHE
DJIS YCTAHOBKH 2ACKTDHUECKO-
IO YDOBHEMeEpa; 14 — BBROA,
aNeKTDHYecKoro kaGens
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Puc, 58, AsBToMaTHYecKasn nﬂenma;k;;{efggﬂ HACOCHAfl CTAHIMA ¢ YCTAHORKOMN

1 — nacoc 2311B6-6,3-85; 2 — BO3XYWIHO-BOASHOH 6aK, 3 — OroJoBoK TpyGuaToro

KoJlonLa; 4 — jppefaxnbifl Hacoc; § — MUTOK Ana BeHTHiell; 6 — wkad yppabie-

HHA OCHOBHBIM HacoCOM; 7 — mKad ynpaBileHMs JApeHaXHbIM Hacocom; 8§ — CHI-
HAJIH3aTOP YDOBHHA
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HACOCHDBIE CTAHUKMHW HA TOPHM3OHTAJIBHBIX
U JIVYEBBIX BOJO3ABOPAX U KAIITAJKA UCTOUHUKOB

13.10. Ha ropusoHTa/JbHEIX H JIy4eBHIX BOA03a60pax B 3aBHCHMO-
CTH OT HX IPOM3BOAHMTENBHOCTH, YCJIOBMH 3aJeraHMs TPYHTOBHX BOL H
NpUHATOX CXeMBl BOX03a60OPa HAXONAT IPHMEHEHHE HalI3eMHHIe,
3arayGuieHHEe ¥ UIAXTHHE HACOCHBIE CTAHUMM.

3arnyGnenye NOL3EMHON YACTH HACOCHOH CTaHUWM ONpeReseTcs
ycaosusiMH Bojo3aGopa, THIOM H JONYCTHMOi  BakyyMMeTpHuecKod
BEICOTO/l BCACHIBAHHS YCTAHABJAHBAEMOrO HACOCHOTO OGOPYAOBaHHS.

Ha ropusonraibHeIX M Jy4eBBIX BON03a60pax HACOCHHIE CTAHIMH,
KaK [PaBUJO, COBMELIAIOTCH ¢ BOAOCGOPHLIM KOJOILLEM.

TlpuMepoM cOBMeLUEHHS HAaCOCHOH CTaHIMU ¢ BOXOCGOPHBIM KOJOX-
neM SIBASeTcs INAXTHAsA HACOCHAs CTAHUMS, NOKasaHHas Ha puc. 59.

Tlpr cooTBeTcTByiOleM OGOCHOBAHMM HONYCKaeTcs pasjenbHast
KOMIIOHOBKa BOXOCGOPHOIG KOMORUA& H HACOCHON CTaHIHH.

[laxTHElE HACOCHBlE CTAHIUH MO-
ryT GHITh KPYIVIEIMH HJHM TPSMOYTOJb- '
HuiME B miaHe. Kpyraas ¢opma Godee
ynobHa  mnpH snponsaoncme paboTt .
ONYCKHEIM CITOCOOOM.

Jns o6opynoBaHUS WIAXTHHIX Ha- 1]
COCHBIX CT@HUMH, COBMEILEHHEIX C BO- ] I
JOCGOPHEIM KOJIOALEM, DPEKOMEBJAyeTcs 1
TpEMeHATh HACOCHEle yCTaHOBKM OB, ]
ATH, A u YUITB, npu npumeHeHMH KO-

TOPHIX NJSl YMEHbLIEHHS TJYGHHB IaXx-
Thl, @ B HEKOTOPHIX Clydyasx AJsl BO3- 3
MOXHOCTH pa3MelleHus HaCcOCHOro 06o-
pyIOBaHUSl B ee AHHIIE NOA KaKAwIH
HacocHHIl arperaT Ie/necoo6pasHO YCT-
POHCTBO KCrenuasbHOr0 KoJoxua (CcKsa-
JKHHE) H3 O6CajHHX TPYO IAHaMeTpOM
no 1 M u ray6usoit fo 2—3 M. 3aray6-
JleHHble ¥ MWaXTHBle HACOCHLIE CTAHIMUH,
KaK IMPaBHJIO, MPOEKTHPYIOTCS C YUETOM
6yLyLIEero pacuiupeHus,

Ha kanramax HacOCHKle CTaHIHH
YCTpauBalOTCA HJH HENOCPENCTBEHHO Y
KanTaxHoft KaMephl, win y cGOpHOro
pesepByapa.

TlpumensatoTca B 9THX CAyyasdx Ha-
3eMHBle WY 3ar1yGaeHHHe HaCOCHBIE
CTaHIUXM TNO THNOBBIM NpOEKTaM, pas- Puc, 58. HacocHas crasnua B
paGoranHblM XapBKOBCKHM OTZEJIEHHEM cGopHom kosonue
uHCTHTYTa  COI03BONOKAHAVIIPOEKT, , a / —MallHHHME sam; ”.—l;fllm-
Tak:ke MOCIHIPOTpaHCOM M IHnpomec- porotttbies o ek
TpancoM. Ha puc. 60 npuBezeH NpHMEpP TponeHraTes; 2 — onopHas
3aryGneHHOR HACOCHON CTaHNMK Tpo- 1TacTb Hacocnog yeraoK; 3~
H3BOAMTENBHOCTBIO  OT 20 o 150 aifc, 400 e HEK.:
060pyOBaHHON KOHCOJNBHBIMH T'ODH30H- 6 — KOJOHKA  YNDABJeHHS  3a-
TAJABHBIMH LEHTPOGEKHEIMM HACOCAMH. ﬂ;g;l;i{l;gij‘:bﬂz;zogg;lpﬂgbf:ﬂangg:

Topusontanbible  neHTpoGexHbe iy 'rpy60npo]:3011;' 9 — Kpan-
HacoCHl, KaK NPAaBHJO, YCTAHABIHBAIOT- Gaaxa

10,20
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Puc. 60. 3arnyOaeHHas BONONDPOBOAHAN HACOCHAA CTAHIMA
I — MalIHHHEEIE 3aJa; 2 — NIHTOBOe NOMelleHHe; & — TpanchopmMaTopHble XKaMeps!

¢ noj 3akauB, 4YTO 3HAUHTEJBHO YyNpoulaer apToMaTu3aluuie H sxcn.nya-
TAIHI0 HACOCHOH CTaHLMH.

B HAacOCHBIX CTaHUMAX, TAe HACOCHl YCTAHOBJIEHB He IO 3aJMB,
OpefycMavpHBAOT YCTAHGBKY BAKYYM-HACOCOB, a Ha BCaCHIBAIONIMX
JUHUAX HacocoB awameTpoM A0 200 MM [ONyCKaeTcs YCTaHOBKa NpH-
E€MHEIX KJallaHoB.

13.11, B cooreercyeum co CHull I1-31-74, xomnonomouuse pere-
HUS BCeX THIOB HACOCHBIX CTaHUMH JOJDKHBI  YYUTEIBATH HAJNHUKE
BCTPOEHHHIX TpaHc(HOpMATOPHON NMOACTZHIHM M pacHpegycTpoficTsa, a B
HEKOTODBIY CJIYYafiX M MECTHOrO RHCNETYEPCKOrO MYHKTA. B snanuax
HACOCHBIX CTaHUHH CJefyeT NpeAyCMaTpPHBaTh TaKKe CAHWTAPHLIA y3eu,
NOMeIneH e JJIST SKCTIYyATAUMOHHOTO nepconasa, MacrepeKkyio Hjl Mecrto
AJis YCTAHOBKH BEPCTAKa, MOHTAXKHYIO NJOILAJKY.
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13.12. B 3aray6/ieHALIX HACOCHBIX CTAHUHAX B MAIIHHHOM B8aJje
JUIS OTKAYKH BOJLI, BBLIUBIHEHACA IIPH pEeMOHTHBIX paboTax, a Takxke
CKONMBIUEHCS BCACACTBHE YTEUKH 4Yepe3 CaJbHHKH HacOoCOB W CKOH-
AeHCHpOBaBIlelicss BJAarH Ha TPYyGONpoBOLaxX, YCTAHABIMBAETOS Jpe-
HaXHBIH Hacoc.

ITpoTB aBapufiHOrO 3aTONJEHHS B HACOCHHIX CTAHUMAX Ipeay-
CMATDHBAETCS WJM YCTAHOBKA CHELHAJLHBIX HAcoCOB, HJH YCTPOHCTBO
(ecam aTO BO3MOMKHO) BBITYCKAa B KaHAJH3ALHIO. B HEKOTODHIX ciyyasx
AJi1 TIOHHXKEHHMS BEPOSTHOCTH 3aTOTVIGHHMS HACOCHON CTAHLHM H YMEHb-
weHust Ta6apuToB NOA3EMHOH YACTH HEMOCPEACTBEHHO TNPH HACOCHOH
CTAHUMY MJAH Ha OJHM3KOM OT Hee DPaccTOAHMH YCTPauBaIOTCd KaMepH
Ha HaMOPHLIX TPYGONPOBOAAX, KyAa BLIHOCATCS 3aJBHXKHM M OOpaTHLIE
KJanaHbl.

13.13. Ha ropusontannHuXx BoA03aGopax M KanTamax HCTOYHHKOB,
KOTZa YCJOBHA BOAO03a00Pa IO3BONAIOT MPHUMEHWTL HA3eMHBIE HJH 3a-
rayGJeHHEle HAacOCHBIE CTAHIMH, IPH pacxoje BOAH, MOAaBaeMOH IO-
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Puc. 61. MHesmaTHYeCKas HACOCHAS CTAHUMS NPOM3BOAMTENBHOCTLIO 100 M%/a
! — BOROBO3AYIIHblE 64KH; 2 — KOMNPECCOD; 3 — x03aACTEeHHO-NPOTHBOMOK APHEE
11acochl; 4 — JPEHAXHLIA Hacoc; 5 — BCACHIBawIuue TPYGONPOBOABI, 6 — HANOPHBIH

TpY6GonpoBoA; 7 — BO3AYXOBOJ OT KOMIPECcopa; 8 — npepoxpaHuTeABHBI Kianan;
9 — oGpaTHLIK Knanan
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Tpebutemo, o 100 M3/u >KOHOMHUECKH 1edecoO6PAasHO NPHMEHNATH
NHeSMATHYeCKHe HACOCHbIE CTaHUMW NepeMeHHOro HasJjexusa. IIHeBMa-
THYECKas CTanUus BKJouaer B cefs HacocH, MOJA0IMiMe BOAY B BOJO-
BO3AYILIHbLIE GakH X B BOIOIPOBOAHYIO C€Thb, BOLOBO3LYIMHEE Gaky,
cosmatouiue TpeGyeMblii HAmop, M KOMIpPECcOp, NONAIOUIMH IepHOAM-
YeCKH HeOOGXOIMMOE KOJMUECTBO BO3AYXa B BOLOBO3NYIHHBIN 6ak Aaa
TIOTNIOJIHEHHUSA YTEUKH.

Cxema mMHeBMaTHYeCKOH HAacOCHOA CTaHUHWH NpHBeleHa Ha pHC. 61.

Pacuetnl runponHeBMalHYeCKMX YCTaHOBOX H TpeGOBaHMs ‘K HX
yenpolicnsy onpegedsioress CHull 11-31-74, mn. 7.40—7.51,

OBIIHE TPEBOBAHUS K CTPOUTEJIbHBIM PEIIEHUAM
Y OBOPYOOBAHHMIO HACOCHBIX CTAHLIVM

18.14. TlpoexkrnpoBanne 3JaBHH HACOCHHIX CTaHUME CJAEAyeT ocCy-
IeCTBAATE 10 efHHOA yHU(UHHpOBAHHON MOAYJABHOM CHCTEME B COOT-
BETCTBHY C THIIOBHIMH KOHCTPYKIHMSIMH  2Ke/Ie30GeTOHHHIX 3JEMEHTOB,
yrBepxaennbiMu [ocetpoem CCCP.

FaGapuTel MalIMHHOTO 3ajla M BEICOTA NON3EMHOH 4acCTH Onpee-
JIOTCH B COOTBETCTBMM ¢ TpeGobamusmu CHull 1I-31-74, ra, 7,
pasMeleHu0 TPyGOIPOBOAOB, 3aNOPHOH apMaTyphl, HACOCHOTO M Ipy-
300 BEMEOr0 060PYHOBAHKS.

ITop3eMHy!0 uacTh 3AaHHsI 3arayOJeHHON CTAHUHM BHIOJHAIOT H3
Gerona Ma¥ xenesoberoHa. [IpM HAJHYHH TPYHTOBON BOAEI CTEHH ¥
DHO 3arnyOneHHOR YacTW MOJIKHBI OLITH COOTBETCTBEHHO PacCUMTaHbI
H BCS KOHCTPYKIMs RO/M¥Ha ObIThb IPOBEPEHAa HA BCIJIHIBAHHE ee IIpH
pPacyeTHHX YPOBHSIX IPYHTOBOH HJM peqHOH BOABL. JIHO H CTeHH NOA-
3eMHOH YacTH MOJKHHEI OGECNeUrBATb HANEKHYIO0 THAPOH3OJSAIHIO.

Knace u creneHb OrdeCTOMKOCTH 3HAaHHfA, a TakXKe CaHMTapHHE Tpe-
GoBaHusl ¥ TpPeGOBAHHA K BHYTPEHHell OTHEJNKe TNOMeUeHHil HacOCHOR
cranguu oupenenmiorcs CHull 11-31-74, ra. 13.

13.15. Hacochbrle cTaHIMH BCex Ha3HAYEHHH MJOJDKHH NPOCKTHPO-
BaThCA C yIpaBJjieHHeM 0e3 NOCTOSHHOI'O OGCJyXKHBAaIOLIero NepcoHaja.
Bupnl ynpassenus, 00beM aBTOMATH3alH¥ H TEXHOJIOTMUECKOI'0 KOHT-
POAS NPUHUMAIOTCS B 32BMCHMOCTH OT KJjacca HaAeXHOCTH JelicTBaAf
HacocHOH crauunu B coorBercteun co CHull 11-31-74, ra. 12. Kaxnpas
HacocHasi CTamUrs AoJXKHA OblTb oGopyxoBaHa TellehOHHOR CBA3BIO
H paauodumuporana. Hnd HACOCHBIX CTAHHuI HaN CKBaXKHHAMM JOMyC-
KaeTcd NpPeAyCMaTpUBaTh CBSASh € IOMOLIBI0 INEPEHOCHBIX TeNedOHHEIX
annapaTos.

Pacnomoxenye HacocoB M TPyGONpPOBOAOGB B HACOCHOH CTaHIUU
onpepeasercs CHull 1I-31-74, ra. 7, m IOMKHO OTBEUATb CJAELYIOUIAM
OCHOBHBIM TpeGOBaHUAM: HaAeXKHOCTh IeHcTBHSA, YHOGCTBO, NpocTOTa
H Ge3onmacHOCTb OGCHYKHBAHAS, MBHUMAJbHAS IPOTSAXKEHHOCTH TPYGoO-
OPOBOXOB H IPOCTOTA KX Y3J0B, BO3MOXHOCTH paCIMMPeHHs CTaHLHY,
BO3MOXHOCTb 3aMEHB OCHOBHOH 3anopHofi apMaTypel Ge3 MOJHOH
OCTAHOBKH CTaHUMM. KosH4ecTBO pPe3epBHbIX HACOCHBIX arperaToB TaKiKe
onpeneaserca CHull 11-31-74, Tabun. 52.

Tpy6rl B HAcoCHLIX CTAHUMSX [OPHMEHSIOT CTaJbHEIE HA CBapke B
BHJE KPYmHOOJOUYHBIX sjeMeHToB, DaaHubl wa Tpybax IpHBapUBAIOTCA
TOJBKO [IJASI NPHCOEIUHEHHS apMaTyphl M HacocoB. KoHCTpyXuumm Tpy-
GONPOBOAOB LOJMMKUL OGecrmeumnaTh HapMeHbluee UUCAO  (acOHHBIX
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gacreft (koseH, OTBOAOB, TPOHMHMKOB M np.). Bee dacomnsie wacru, Kak
NPaBUMO, TMPHHHMAIOTCA MO HeHCTBYIOUM HOPMAJSM.

BcacniBaiomye M HanopHble TPYOONPOBOAE B HACOCHLIX CTaHILHAX,
Kax IMPaBHJO, YKAAALIBAIOTCS HAZ IOBEPXHOCTLIO 1MOJA ¢ YCTPOHCTBOM
ONOp MO apMaTypy M TPYOOIPOBOAHL

HarnopHbie J¥HHE Ka)XAOro Hacoca 06OPyRYIOTCsS OOpaTHRIM KJama-
HOM H 3ajBHXKKOH. YcTaHOBKAa 06paTHOro KJanaHa NpeLycMarTpHBAeTCs
MEXJY HacccoM H 3aIBHXKKOH., Ha BcachBamomux JHHHAX 3aJBHXKKU
yCTAaHABJMBAIOTCA TOJMBKO Y HACOCOB, PACIONOMXKEHHEIX NOA S3aJIHBOM,
WAM IPH IPUCOEIMHEHWH HacocoB X oOOCLIeH BcacelBaiollelt JuHHH., 3a-
OBUKKH JIuameTpom Gojgee 400 MM, a TakXe 3aQBHXKKH BCEX AMaMeET-
POB NPH IUCTAHUMOHIIOM MJM aBTOMaTHYECKOM YIPaBJeHHH YCTaHaB-
JUBAIOT € BJEKTPHUECKHM IDPHUBOLOM.

OGopynosanue HaCOCHBIX CTAKUMA IPY30NOALEMHBLIME MEXaHH3Ma-
MH upousBoaurcs B8 coorBerctBun co CHull 11-31-74, om. 7.28—7.30.

Hamnopiiple JHHHE HACOCHBIX CTAHUMA OGOPYAYIOTCS YCTPOHCTBaMH
70 3amMepy PAaCXONOB BOAB, a TaKXKe, ecau Tpebyercs, yCTpPoHCTBaMM
IO 3allyTe BOJOBOJOB OT THAPABJIMUECKHX YAapos.

CxeMbl 0GOpydOBaHUA apMaTypoil HACOCOB M HACOCHHIX YCTaHOBOK
TIoKa3aHb Ha puc. 62 u 63,

7

b~ J 1l Puc., 62. Cxema 0GopyjaoBaHHA CEBa-
10 KMHE HACOCOM H apMaTypo#

1 — Hacoc; 2 — 9JIGKTPOABHI'ATEND;
3 — BOgONmoAbEMHble TPYOBI; 4 — 0G-
8 cagHble TPYOHI CKBaXHHBI;, § — rep-

MeTH3HPDOBAHHBLIA OroJIOBOK CKBaXKH-
Hbl; 6 — MaHOMETD; 7 — c6pocHoil
TPYGONPOBOX; 8 — KpaH or6opa
npo6; 9 — o6partHblli kaamad; 10—
sajBHKKa; [/ — HAnopHHll TPyGo-

NPOBOX,
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Puc. 63. Cxema o00OpYAOBaRHA ap-
Marypoll ropusOHTAaJBHOTO  LEHTpPO-
0exHoro Hacoca
1 — nacoc; 2 — xocoft mepexoa; 3 —
BCacHBalOllass  BOPOHKa; 4 — NOA-
CTABKA II0J, BOPOHKY: J — BaKyyM-
MeTp; 6 - Tpexxomosoli KpaH; 7 —
L MaHOMeTp; & - oO6paTHHIL  KJamaH;
9 — 8aBHXKH; 10 -— BeHTHAb; Il —
yKasaTenb JBHXKEHHS BO3AYXa; 12—
BO3ZYXONDPOBOZ, BaKyYM-YCTaHOBKH
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[MPOU3BOAUTENBHOCTb HACOCHBIX CTAHLIMI
Y TIOJTHAS BBHICOTA TOJ'BEMA HACOCOB

13.16. IIns pacyera  POM3BOAHTENbHOCTH  HACOCIOH  CTaHMUHH
1 monafopa HacoCHOrO OGOPYAOBAHHSA ONPeAeNsiONHM SBJIACTCA NOJO-
XKeHye M Ha3HaueHMe HACOCHOX CTAHUMM B obweli cxeMe BoaocHaGXKe-
BUa oGBbeKTa.

Haa cxem BomccHaGXenmsi ¢ Bojo3aGopaMy H3 NOA3EMHBIX BOAO-
HCTCUHYKOB XapaKTePHbl CJeAYIOIHe DelleHus:

3a60p M nmomava BOXBI W3 HCTOUHKKA BOJOCHAGMKeHWs B HaseMHble
pesepByape uaum Ha 00paGoOTKy € moOCHeAyouwiell mojgadelt BOAH Haco-
caM¥ 2-TO nojbeMa HOTPebHTENIO;

3a00p H TIOfaua BOABl H3 HCTOUHHKA BOJOCHAGKEHHS HEIOCpencT-
BEHHO B CeTh flOTpeSuTens (NMPAMOTOYHAS CHCTeMa), B HANMOPHHIA pesep-
BYyap MM BOAOHATIOPHYIO OAlHIO B Hayale CETH WM B KOHTPpesepByap,
6aururo.

B nepsoM ciayyae NPOM3BONHTENLHOCTH HACOCHOH CTAaHHMM  HJiH
TPYONLI NACOCHBIX CTAHUUIT 11aJ APTCKBAMHHAMM ONpEALAACTCS M3 YC-
JOBHA paBHOMEPHOH paGoTHl ¢ YyYeTOM HOTPEOHOCTH BOLONPOBOJIHBIX
COOpyMeHuHA Ha COGCTBEHHbIE HYXKABI 1O QopMyJle

a Quax . T
Q=—"7p"", (87)

rhe Quaxc.cyr — PACYETHHIH pPACXON B CYTKM MaKCHMAJbHOrO BOAOINO-
Tpebienus, Mm%, ompenensercs B coorserctsuu co CHull 11-31-74 no
HOpMaM BOJONOTpebJeHHs; O — KO3(Q(HUIHEHT, YUHTHIBAIOWIMA pPacxon
Ha COOCTBREHHLIE HyXAbW BOXONPOBOAHHIX COOpyXemsil (o==1,04--1,1);
T —uneno yacop paGoTH HAacocHOW CTaHuuM; OCGBMHO (pHHAMAeTCs
paBHbIM 24 u. Jms BOXONDPOBOZOB NpPOM3BOAMTENBHOCTBIO jgo 1600 M3/
foyr, uncno yacos paGore T mpunumaerca oT 8 .40 16 u, yro o6oc-
HOBBIBAETCA TEXHHKO-5KOHOMHYECKHMH PacyeTaMH.

TIpsyt npsaMOTOUHOH cHCTEME BOAOCHAGKEHHS AOJKHa GbiTh o6eche-
uyeHa [POU3BOJMTENBHOCTb, OTBeYaowasd HaHGOJBLIEMY 4acoBOMY pac-
XOLYy B [NH MAaKCHMaJIbHOrO BOJONOTPeGaeHHss  (PacCUHTHIBAETCI 110
CHulIl II-31-74, 1. 3.3).

[lpr nonpave BOAE B PETYJIHPYIOUIYIO €MKOCTh IPOH3BOAHTEABHOCTD
ONpPENeNaeTcs] HCXOAA W3 NPHHSTOrO pexkumMa paGoTEl HAacocoB M Be-
JMUUHBL PETyAMPYIOIEH €MKOCTH pe3epByapoB. B sToM ciaydae rpymna
HaCOCHHIX CTAHUMH Haj AapTCKBaXXKMHAMH paccMarpuBaeTes Kak efHHas
HACOCHAS CTAHIUMA ¢ WHCJAOM HAacOCOB, DaBHBIM KOJHYECTBY pabouux
CKBaXKHH Ha BOAo3abope.

Jns MaJjbx BOAONPOBOJNOB OOHYHO BHITOJHA DaBHOMepHas pabora
HACOLOB, JJs1 GOJBLIMX — CTymenyaras; A CpPefHMX BOLONPOBOXOB
paBHOMepHasi paGoTa TeM BHTrojzee, uem GoJjbllle AJuHa BOXOBOJA.
Pexyum paBGoThl HACOCOB CUEXYET YCTAHABJIMBATH HA OCHOBAHWH TEXHH-
KO-5KOHOMUWIECKOr0 COMOCTABICHHS BADHAHTOB.

13.17. B cayuasx XorZa BOZXOCHa(XKeHHe SBJASETCA ¥ NPOTHBO-
OXKAPHBIM, DDOH3BOAHTENBHOCTL HACOCHBIX CTaHIMi BOLO3aGOPOB HOJX-
3¢MEbIX BOJ AOMKHA YYMTBIBATD BO3MOXKHOCTb BOCCTAHOBJEHMS HeNpH-
KOCHOBEHHGIO IIOXKADHOrO 3araca BOJAB B Pe3epByapax M BO BCEX CJY-
yagx BOCCTAHOBAEHHE NOIOJHHTEBLHOTO aBapHiiHOTO 00beMa, [peny-
CMATPHBAEMOTO HA BpeMf JUKBHUAALMH aBaPDHY IIPH Hojaue BOAE B
pe3epByapsl IO OAHOMY BOJOBOZY.

Ilpy nonosiHeHwn H3PacXoACBAHHOT® aBapPHAHOTO HJHM NIPOTHBOIO-
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JRapHoro samaca JAOHOJMHHTEAbHAs INPOH3BOAHTEALHOCTD HAcoCHOM cTaH-
HHH ONpEeAECAsieTCH H3 COOTHOLUEHHS:

!4 W,
Qgou = - -+ o M3 [y, (88)
TﬂB Tno)l(

e Wap — 0o6beM aBapuiiHoro 3anmaca BOJH B pe3epByapax ompenens-
erca B coorBercTBHM ¢ ykasaHusmu CHull 11-31-74, m. 9.13; Woom —
o0beM NOXApHOro sanaca oOopejeisercd B COOTBETCTBHH C YKA3aHHAMH
CHuIl 11-31-74, mn. 3.12—3,24 n 9.7—9.12; T -- cpoX BOCCTAHOBJEHHSA
aBapufiHOTO HJAH HelPHKOCHOBEHHOrO MoKapHOoro samaca, u (CHull II-
31-74, mn. 3.26 u 8.4).

Ha BoaoszaGopax H3 apTeslaHCKHX CKBaXXHMH JJAa INOAaYd JOHOJ-
HHUTEJbHOI'O KOJHYECTBAa BOAR PEKOMEHJYETCS HCHOJAb30BaTh pe3epB-
HBle CKBAMHHHIL

13.18. Tloanast BHICOTA MOABEMa HACOCOB BOZ03aGOPOB IMOJ3EMHBIX
BOJ ONpe/eaAeTcsa M3 YCAOBHH MOZAyd BOALL B COOTBETCTBMM ¢ NPHHA-
TO# CXeMON BOXOCHAOMeHHs, KOHCTPYKUHMeH H THHOM Bojo3abopa, H
B 00LieM BHAE OUPe/eAdeTCss COCTHOIUIEHHEeM:

H=Hr.n+hn.n+Hr.B+hn.ﬂ+ch :! (89)

rae Hp.s — reoMeTpuyeckass BHICOTA BCACHBaHUA, Ag.p — TOTEPH HAMO-
pa BO BcacHBameM TpyGOnpeBofie; Hp g — reoOMeTpHUECKass BHICOTA
HarHeTaHUsd; Apgs — DOTEPH Haopa B HANOPHHX  TPyOONPOBOJAX;
Heg — cBOOOAHBIA HANOP B PaCYCTHOH TOUKE CETH.

B HacocHmXx cTaHIHAX ¢ HAcoCcHMIME YycranoBkamu 3LIB, ATH, A
H YITB suauenns Hr.p. ¥ Ap.s, He YUIHTHIBAIOTCS.

FeomeTpnueckas BHICOTA BCachiBaHHST s, ONpefessieTcs Kax pas-
HOCTh aBCOMIOTHHIX OTMETOK OCH Hacoca M JIMHAMHYECKOro ypoBHS
IIPH MaxCHMaJbHOM pacxoje. B cayuae ycTaHOBKH HACOCOB- YIOJ SaJH-
BOM Beanuuna Hr s, Oepercad ¢ OOPATHBIM 3HAKOM.

TeomeTpuueckass BHICOTA HarHeTapusi Hp . onpejejsercs OT OCH
HACOCOB B HACOCHHIX CTAHOUAX C FOPH3OHTAJLHEIMH HACOCAMH H OT HH-
HAMHYECKOTO YPOBHA BOABI B BOAOIpPYEMHHKE IIPH MAaKCHMaJbHOM BO-
zoorGope wacocbiMu ycranoBkamm DIIB, ATH, A n YLTB xo pac-
YyeTHOM TOYKH HA CXEMe BOJAOCHAGKeHHS. ,

PacueTHBIMH TOUKAMM Ha CXeMax BOJOCHAOXEHHS SIBJSIOTCS:

IPH CXeMe IIOZAYM BOXBl HA OUHUCTHBIE COOPYXKEHHs, Ha3eMHHE pe-
3epByaphl HJM BOAOHANOPHYIO OaIlHIO — MAKCHMAaJbHBIH YpOBEeHH BOAH
Ha STHX COODPYXKEHHAX;

NpH CXeMe [OJaud BOAK HENOCPEJCTBEHHO B CETh — OTMETKA I0-
BEPXHOCTH 36MJIM B TOUKE ¢ TAKMM 3HayeHHeM TpebyeMoro cBo6oJHOrO
Halmopa, KOTOPHI# obecmeuuBaeT IO OCTAJbHBIM YHaCTKaM CETH CBOGOJ-
Hble HAMOpDHI HE MeHee HOPMATHBHEIX IPH MAaKCHMaJbHOM YacOBOM BO-
Zosabope Wiu Moxkape (ONpefesisieTCs IHAPAaBJIHYECKHM DAacUeTOM CeTH);

IpU CXeMe NOoLayyu BOAH B CETb ¢ KOHTPDE3EPBYAapOM — MAKCHMANh-
Has OTMEeTKa BOJH! B KOHTppe3epByape HJIH OTMETKa NOBEPXHOCTH 3eM-
JM B TOUKE CXQJa IIOTOKOB BOJH OT HACOCHON CTAHOHM H H3 KOHTppe-
3epByapa (pacueTHBIH ciyyad TakkKe ONpele/seTcss B pesyJjbTaTe rul-
PABIMYECKOTO pacyeTa CeTH).

[Torepu Hamopa B HAmOpHHIX TPyGOHPOBOA2X Ap.m. ONpeENsIOTCS
KaK CyMMa [OTeph B HAcOCHONW CTaHIMW, HaMOPHHX BOLOBOAAX M CETH
J0 pacueTHHX Touek, IToTepu Hamopa B HACOCHBIX CTAHIUAX NPUHHMAIOT-
csl paBHBIMH 3—5 M. B HacoCHBIX CTaHUHfX, 060pyXOBAHHHX HACOCAMM
3B, ATH, A r YLITB, noTepy B HACOCHHX CTAaHUHAX YYHTHIBAIOTCA
KaK [OTEpH B BOJONOABEMHBIX TpyGax.
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CaobGoannit nanop Ho.s. B pacueTax NOJHOH BLICOTHI NMOAbeMa Ha-
COCOB YYHTHBAETCS TOJBKO B CIy4asix PaGOTH HACOCHHIX CTaHIMA He-
IOCPCACTBCHIIO HA CeTh I NpHEEMaeTca B coorbercremm co CHull II-31-
74 B 33BHCHMOCTY QT 3TaXKHOCTH 3aCTPOHKH HJIH TEXHOJIOTHYECKHX Tpe-
GoBauufi 0GBEKTa BOAOCHAOKEHHMS.

YCTAHOBKHM C UEHTPOBEXHBIMWX HACOCAMH THIIA 3LIB
C [IOI'PY;KHBIMU JIEKTPOABHUIATEJIAMU (PHC. 64)

18.19. Hacocure ycranoBku OSIIB  BHIyckaloTCs NpOMBINLIEH-
Hocteio B cootBercTBME ¢ I'OCT 10428—71 u npennasuaueHsl Ajs mo-
Jaud BOAH ofOme# MuHepaausauuedl (CyxXuM ocTaTkoMm) He Gosee
1500 mr/a; BomopongHeiM moxasatenem (pH) 6,5--9,5; Temumeparypoli xo
25°C, cozmepxkamell He Gosee 100 Mr/m TBepALIX MEXAHHYECKHX MpHMe-
ceft, 550 mr/a xaopunos, 500 Mr/a cyasdaros u 1,5 Mr/a cepoBozopona.

B oTaeJbHHX CayUafx [NONycKaercd HCNOJNb30BaHWE HACOCOB AJIA
nojaun BOAM ofmefi MmMuHepasusaume#t xo 2000 wmr/i.

13.20. Hacocer 21B —oano- uan MHOrocTyneHuaThle ¢ BEPTH-
KaJBHLIM PAacllofioKeHHeM Baja paGoTaioT,c MOANOPOM, BeJHYHHA KOTO-
poro jfaeTcd B TeXHHYECKOH XapaKTepHCTHKE AJIA KAXK[OH MapK{ Haco-
ca OTHENbHO.

nomb.d

Dy

» Puc. 64. Hacocnan ycranonka B
1~ 1— nacoe; 2 - rpySonpoBoa; 3 — repMerny-
% HBIfi OTOJIOBOK; 4 — KoJIeHO; & -~ MaHOMETP;

6 — 3afiBAXKKa; 7 — CTAHLHA yNPaBJIeHHS
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1.y "eg 9

Tabauua

Texunueckue XapakTEPUCTHKH UEHTPOGEXHBbIX HacocoB LB ¢ MOFpyXKHBIMH 3J€KTPOXBHraTENSIMH

25

Mapxa Hacoca

Tlomaua, M%u

Hanop. M BOX. CT

Ilopmop, M
CT.

BOA.

Mapka 3JeKTpPofBHraTeNs!

Moutsoctb,
KBt

Macca arpe-

rara,

KIr

31(B4-1,6-30
311B4-1,6-50
311B4-1.6-65
D11B4-1,6-85
D1IB4-1,6-130
I11B4-4-30
1211B4-4-45
1911B4-4-70
JLIB5-4-125
31B5-6,3-80
21iB6-4-90
JLIB6-4-130
I11IB6-4-190
291136-6,3-85
1211B86-6,3-1,25
3211B6-6,3-60
33211B6-6,3-60
3511B6-6,3-85
3211B6-6,3-125
1211B6-10-50
211B6-10-80
13211B-10-80
SIIB6-10-110

0,7—2,6
0,7—2,6
0,7—2,6
0,7—2,6
0,7—2,6
2,6—5
2,6—5
2,56—5
2,5—5
5—8
2,5—5
2,5—5
2,5—5
5—8
5—8
5—8
5—8
5—8
5—8
8—12,8
8—12,8
8—12,8
8—128

34—18
58—35
77—55
95—45
150—80
36—20
52—37
75—45
150—90
88—60
9777
145—115
210—170
95—65
140—95
65—47
65—A7
96—65
140—95
53—40
89—60
89—60
120—86

ot et bt bt bt bt b bt ok ot b bt bt bt bt bt bt bk et s it bt

[131B-0,4-93
3B-0,7-93
13 AB-1-93
1TI91B-1-93
3J1B-0,7-93
III211B-1-93
I1511B-1,6-93
1119 1B-1,6-93
1571B-2,8-114
[12/1B-2,8-114
[121B-2,8-140
[150B-2,8-140
[13[1B-4,5-140
M351B-2,8-140
1I13/1B-4,5-140
13 AB-2-140
[134B-2-140
I13[1B-2,8-140
4119 /1B-4,5-140
II191B-2,8-140
1113/0B-4,5-140
[191B-4,5-140
131B-5,5-140

NS

o No

00t o0 00 0o 00 'O

S

G AR A NP AR — O — — OO
'ttt es




9!

%9

‘Neg

14y

Ly

Mapka macoca

Iogava,

IIpodonxcernue rtaba. 25

131IB6-10-140
1311B6-10-185
3311B6-10-235
3911B6-16-50
33L[B6-16-75
3311B8-16-140
1911B8-25-100
311B8-25-150
311B8-25-195
1911B8-25-300
SLIB8-40-65
311B8-40-165
31IB10-63-40T
1911B10-63-65
31IB10-63-110
13LIB10-63-110
1211B10-63-150
15L1B10-63-180
311B10-63-270
311B10-120-40T
1311B10-120-60
31IB10-160-35M
311B12-160-65
9511B12-160-65
311B12-160-100

S1IB12-160-140
3LBi12-210-25
3LB12-210-55
2311B12-210-85
9I1B12-210-145
2311B12-255-30
A B12-375-30
1911B14-120-540K
311B14-210-300K
3I1B16-375-175K
JLiB4-2,5-65
311B8-25-70T

flpumeuasnue. [Ipn XOHKpe

8128
8—128
8128
10—20
10—20
10—20
16—34
16—33
16—34
16—34
32—60
32—60
40—80
40—80
40—80
40—80
40—80
40—80
40—80
85—150
80—150
120—180
120—180
100—200
100—200

100—200
150—275
150—275
150—275
150—275
220—340
250—470
80—140
210
375
25
25

u%a  Hanop, m sox. cr. “g’;}f""c,,“ Mapka snextponpsuratens Momﬂo.f“’ M?.;?,aa‘ a;l? i
150—110 1 3[151B-8-140 8 116
197—160 1 3I120B-84140 3 121
956—180 1 M31B-11-140 11 140
56—35 1 119B-4,5-140 45 17,5
86—60 1 MN3AB-5, 5-140 55 86
156—116 1 TI9AB-11-180 11 150
110—75 1 4119 1B-11-180 11 145
156—120 1 1T1191B-16-180 16 202
2954155 1 3I131B-224180 22 246
3925—950 1 T131B-32-180 32 330
75—40 i II13/1B-11-180 10 207
175—125 1 113[1B-32-180 32 360
50—30 1 MI9B-11-180T Ll 220
80—50 1 M34B-22-219 22 271
128—85 1 T12]1B-32:230 32 348
198—85 1 Nn31B-32-219 32 310
174—106 1 [131B-45-219 45 400
210—140 1 [130B-45-219 45 406
320—200 1 I12]1B-65-230 65 727
4730 1 I3 AB-22-219T 22 256
70—42 1 I19]1B-32-219 32 344
41—30 1 2MI5 A B-22-219T 22 275
75—32 1 N3]1B-45-230 45 408
78—50 1 M3B-45-270 45 400
100—70 1 TI21B-65-270 65 470
160—110 1 1ITI31B-90-270 90 603
3217 2 T15/71B-22-230 22 250
68—30 2 1190 B-45-270 45 395
110—70 2 T3 1B-65-230 65 563
185—110 2 5II31B-125-270 125 800
31—24 6 2I13]1B-32-230 32 291
3713 6 2I13/1B-45-219 45 360
615—450 1 HIDB-250-320M 250 1993
300 2 1T13B-250-320K 250 1818
175 6 1131 B-250-320K 250 1717
65 — 11191B-1-93 1 33
70 — 31B-11-180 11 142

THOM ToAGOpe HACOCOB CleJAyeT YYHTHBATH HOMEHKIaTypy, (akTHUECKH OCBOSHHYIO,
32BOJlamM¥ HA TOU HPOEKTHPOBaHHS 0GBEKTA.
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Tabanua 26

TaGapuThbie pasMepsl B OCHOBHBIE 9JeMEHTH HACOCHBIX YcTaHosoxk JILB

TOKONOABORALMY Kabenb
Mopka wacoca | A von | B e | B, w [Pmax’ | Boxonovowsu I P B et
SLIB4-1,6-30 l 450' a0 | 30,2 105 |cavHA-LLLLY?
S11B4-1,6-50 590 | 48,2 105 |CAVHA-L-I-1-1-y2
1IB4-16-65 520 | 680 | 66,3 210 |CAYHA-1-1-I-1-y2
S1IB4-1.6-85 760 | 00,4 | 95 |Toysa sxanm BIIB 285 |cavHA-L111ye
3I1B4-1,6-130 620 | 1020 | 1325 " 420 |CAVHA-L6-11-1v2
S11B4-4-30 s20 | 470 ] 36 138 [CAYHA-I-I-I-1-y2
111B4-4-45 50 | 48 180 [CAVHA-1-1-1-1.y2
191[B4-4-70 620 eeol 72 955 |CAVHA-1,6-1-1-1-¥2
DI1IB5-4-125 820 990} 140 | 116 | Toysa YK-40 |BIIB nm l 420 |CAVHA-2,8-1-1-1.Y2
SLIB5-6,3-80 730[ 90 I 295 [CAVHA-2,8-1-1-1-¥2
211B6-4-90 74o| 805 | 90 270 |CAYHA-2-1-1-1-2
S11B6-4-130 740 | 1010 | 130 420 |CAVHA-28-1-1-1.y2
LIB6-4-190 79 | 1365 | 190 570 |CAVHA-4,5-1-1-1-y2
2311B6-6,3-85 70| s10| 85 | 145 | Tpysa eoxsm BB 255 |CAYHA-2,8-1-1-1-y2
1311B6-6,3-125 790 | 1010 | 125 ‘ 375 |CAVHA-4,5-1-1-1-y2
3911B6-6,3-60 650 | 700 | 66 BII-58. 210 |CAVHA-2.1. 112
3911B6-6,3-85 740 | 850 ] 90 270 |CAVHA-2,8-1-1-1-y2
3911B6-6.3-125 790 | 1170 | 126 405 |CAYHA-4,5-1-1-1-y2
1511B6-10-50 | 740 660 50 ToySa 60X5-IL | BIIB uan 150 |CAVHA-28-1-11-V2
311B6-10-80 | 790] 90| 80 BIIIT-4 240 |CAVHA4,5-1-1-1.Y2
SLIB6-10-110 | s3] o00| 10| 15 330 [CAYHA-5,5-1-1-1-¥2
13LLB6-10-140 940 ' 1120 | 140 BIIB 420 |CAVHA-8-1-1.1.y2
[91[B6-10-185 ‘1390 185 555 |CAVHA-8.I-1.1.Y2
911B6-10-235 l 1020 I 1720 | 235 705 |CAYHA-11-I-I-1-¥2



091

181

IIpodoasenue tada. 26

ToxonoaBoAsmul KabGeab
MapKa Hacoca A' MM| B, MM B' M I:‘l‘al\:(’ Bo?'g;’lgg:;(}:;;ﬁ KOJinge- Tean Cﬂcr'l(‘)em;'n;al!;:;!i;““eﬂw'
THIT CTBO M
1311B6-10-80 750 820| 78 Tpy6a 60X5-11 | 270 |CAyHA-4,5-I-I-1-y2
|
3511B6-16-50 750| 48 | 145V 1py6a 73¢5,5-10 ggg o 195 ’CAyHA-z,s-I-I-I-yz
391(B6-16-75 ] 7901 9201 72 270 ]CAYHA-S,S-I-I-I-&'Q
39LIBS-16-140 900 | 1090 | 144 BIIB nam 450 |CAVHA-11-I1-I-1.Y2
BIII-10
1311B8-25-100 897; 935‘ 100 860 [CAYHA-11-I-1-1-¥2
9. 1450 | 1010 l 150 BIIB nau 510 ICAyHA-w-I-I-I-yz-
JLIB8-25-150 I Tpy6a 89651 | biim e
J1IB8-25-195 1240 | 1390 I 195 | 186 645 ICAYHA-22-1-I-I.y2
1911B8-25-300 ' 1430 2900| 235 KPIIT3X35 Mmzl 310 ,CAYHA-32-I-I-]-V2
BIIB uan
S1IB8-40-65 ’ 900 | 1345 ! 78 Tpy6a 114X7-1 | BIII-10 l 210 ICAYHA-II-I-I-I-YQ
BIIB uau I I
S1IB8-40-165 | 1365 | 2100 l 192 BIII1-25 510 |CAYHA-32-1-1-1-Y2
BIIB nmn | ' i
31IB10-63-40T I 980 1ooo| 368 | og5 ann-lo 150 |CAYHAX11-1-2-1-¥2
131B10-63-65 | 1080 845| 65 I I 240 ICAYHA-22-1-I-I-Y2
.63- 110 BIIB umn 390 |CAYHA-32-1-1-1-Y2
311B10-63-110 935 | 1490 BUB =1
19L1B10-63-110 1175 | 995 | 110 360 |CAVHA-32-1-1-1-¥2
Tpy6a'l14X7-1
1311B10-63-180 1420 | 180 510 |CAVHA-45-1-1-1-Y2
_ BIIB mau 525 |[CAVHA-65-1-1-1-Y2
311B10-63-270 1430 | 2360 | 270 BITII-50
Tpy6 .0 | BI 150 A-22-1-2-1-
S1IB10-120-40T 1240 | 690 | 36,1 | 235 py6a 168X6-1 BHIEI-?gH CAYH I-¥2
i Tpy6a 168X9-1I | BIIB 195 |CAYHA-82-1-1-1-¥2
19LIB10-120-60 1340 | 960 | 72 pyGa 168X9-11 | BIIB
Tpyba 168X6-I | BIIB uan 135 |[CAVHA-22-1-2-1-
311B10-160-35T 1040 | 720 | 36 py6a 168X6-IL | BIIB un I-2-1.v2
< BIIB wuan 210 |CAVHA-45-1-1-1-¥2
SLIB10-160-65 1050 | 1140 84 BIII-25
210 (CAVHA45-1-1.1-y2
12311B12-160-65 1050 | 950 | 65 Tpy6a 168X9-L
BIIB mau l ’
3LB12-160-100 1205 l 1030 l 100 BII1-35 315 |CAYHA-65-1-1-1-¥2
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IIpodoascenue raba. 26

Bozonoxeemunrit

Toxonosonsllull KaGeab

THI CHCTEMB! 2BTOMAaTHYECKO-

Mapka Hacoca A, mv| B, MM | B, M T&x TPYGOpoBon KoJIEve- ro ympaBieEHs
THIT CTBO, M
311B12-160-140 1400 | 1100 | 140 ‘ 435 CAYHA-90-1-I-[-¥2
31IB12-210-25 960 | 450 | 240 | 281 | Tpy6a 166X9-1 | BIIB mm 90 |CAVHA-22-1-1-1-¥2
BIIII-10
SLIB12-210-55 1050 | 700 | 55 Tpy6a 178X8-I | BIIB mu 210 |CAVHA-45-1-1-1-¥2
BIIII-25
- BIIB wnan
2311B12-210-85 1415 | 1310 [ 90 Tpy6a 180X7 | BIIII-50 300 |CAYHA-65-1-1-1-¥2
3LB12-210-145 1640 | 1560 | 145 Tpy6a 178X8-1 540 |CAYHA-125-1-1-1-Y2
2311B12-255-30T 1560 | 1560 | 27 Tpy6a 219X6 | BIIB 150 |CAYHA-32-1-2-1-Y2
BIIIT-25
3LIB12-375-30 1320 | 860 | 30 150 |[CAVHA-45-1-1-1-¥2
1911B14-120-540K 3170 | 4300 | 540 | 330 550
311B14-210-300K 3170 | 2490 | 350 | 330 | Tpy6a 168X9-I |KIBK-B-3X 350 |KYITHA-61M-1-¥2
X35 mMm?
3LIB16-375-175K 2560 | 200 | 378 | Tpysa 219X9,5 200



Hacocsl ochatien! ofpaTHEIMH KJanaHaMu Tapespyaroro WM ta-
POBOrO THNA W CHUPAJHHBIMM HANOPHBIMH MaTPyOKaMu A TOACOEXHHC-
HHs: arperata K BOAONOLbEMHOMY TpyGonpoBody.

HacocHple arperaThl YKOMIICKTOBAHBI TOTPYKHBIMH 3JEKTPOJBHIra-
reaamu [I13B (3neKTpPOABHraTeNH — BOJO3ANOJHEHHHE).

B kommiexkr nocraBku Hacocop DB BxomaT Hacoc, HOrpyxHoii
9/IeKTPOABUraTENb, TOKONOABOASIIHE Kabenp; CHCTEMa aBTOMAaTHYECKOro
ynpaBJesusi, XOMYTH J[Js KpelJeHHs Kabess, KOHTAKTHBIE 3/eKTPOTEX-
HHYECKHE THJb3H H JIHNKas 9JeKTPOH3OJMUHOHHAS BOJOCTOHKAS JeHTa.

[To TpeGoBanui MOXKeT OHTh MOCTaBJEH TOJbKO HACOC H NOTPyHK-
1o¥ 3JeKTPOABHIATED.

YeraHosku DLIB-14-120-540K, 2311B-14-210-300K u 3IIB-16-375-
175K KOMIUIEKTYIOT TpaHcgopMaTOpOM.

B raba. 25 mpuBomuTcsi HOMeHkJaTypa HacocoB LB mo I'OCT
10428—7, a B Tabn. 26— ux raGapuTHbe pasMephl.

HEHTPOBE)KHBIE CKBAJKMHHBIE HACOCHBIE YCTAHOBKU
C TPAHCMHCCHOHHbBIM BAJIOM

13.21. K aroMy THmy HACOCOB OTHECEHH HACOCHHE YCTAHOBKH
YUTB, ATH u A,

Ycranoskn YUTB (puc, 65, 66) wusrorasmusaiorcs no I'OCT
14835—75, ycranoBku ATH (puc. 67, 68) u A —no AeficTBYIOIHEM 3a-
BOACKHM TEXHHUECKHM YCJIOBHAM.

VikagaHable Hacochl NpeJHA3HaUeHbl AJIs MOKAUH BOABI oOweHd MH-
Hepanuzauue#t He Goaee 2000 Mr/n ¢ Temmepatypodt no 35°C u mpu
KOHUGHTPAIUN OTLEJBHBIX MHIDAAUEHTOB, He MPEBHINAIONICH CJACRYIOLHX
B&IMYHH: XJOPHAOB — 350 Mr/Aa, cynaedaros — 500 mr/u, cepoBodopo-
da— 1,5 mr/n. CofepxaHue TBEDALIX MEXAHWUECKHX NDHMeced LOJKHO
6uTh He Gosee 1000 mr/a pas ycranoBok YIITB u A u ne Gosee
5000 wmr/n— mna ycrawosku ATH.

Texuudeckne xapaxrepucTHKH HacocoB YLITB, ATH m A mpuseze-
Hbl B Tabi. 27—29. XapakTepHCTHKH AaHHl A HOMHHAJBHON YaCTOTHI

Tabauma 27
Texauueckue XapakTePHUCTHKH HACOCHBIX YCTAHOBOK
YUTB-8-40-65-2 u YUTB-10-100-80

YeraHOBKa
Moxasarexs VLITB-8-40-65-2 YLITB-10-100-80

IMonaua, M3/u 40 100
Hamnop, M 60 80
KoanyectBo crymeHelt 22 12
Uacrora Bpamienus, o6/mun 1500 1500
Moamop, M 1,0 —_
DJIEKTPOABUTraTE b, THI AO2-61-4 A02-81-4
Momsoers, XBr 14 40
CucremMa ynpabJeHHs CAYHA-11-1-1-1-42|CAYHA-35-1-1-1-42
Macca, Kr:

Hacoca 196 385

arperata ¢ 3J€KTPOABH- 2100 8510

rarejieMm

¢ ausenem — 4590
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195 Sied g whomea VIL
wiimnily { — pacoe; 2 — tpyGompomog; I~
OIOPHOEe KOMeHO; 4 — omopa roJIoBKH

P nepenay; § — sAeKTPOABHraTeNb; 6 —
CHCTEeMa YnpaBJieHus

218

00

Bpaulends Baaa 1500 o6/muH. IlapaMeTpbi HAacOCOB TpH 4acToOTe Bpa-
uleHusi, OTAMuaKmefics or HOMHHAJIBHON, MOXHO ONpeietuTh To (op-
MyJaM:

n

Qu=0Q —

Ny

Hy=Hy —; | (90)

Ny

n
Ny=N, —,
ny
rae Qu, Ha, Ng-— COOTBeTCTBeHHO TIOfaua, HAMOp ¥ MOUIHOCTH Hacoca
npd HOBOH wacrtote BpauleHns n; Qx, Hy, Nx— T0 Xe, TIDH Nx==
= 1500 o6/muy.
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Puc. 66. Hatocuas ycranoska YILTB-10-100-80

1 — nacoc; 2 — Tpy6GonpoBoj; 3 — onopHOe KOJNEHO; 4 — pPenyKTop; 5 — KaplaHnplh
Bayi; 6 — LH3eABb; 7 — JEKTPOABUTaTeNb;, 8 — OHOPA TONOBKH ltepefad; 9 — Cucte-
Ma ynpapJieHus

[a6aputHHe pasMepnl Hacocos xadbl B TaGa. 30 u 3.

PaccmaTpuBaeMble HacOCHBIE YCTAHOBKH COCTOSIT H3 HACOCA U BOAO-
HOLBEMHOr0 TPYGonpoBoAa ¢ TPAHCMHCCHOEHBIM BaJIOM, PacloJIOKEHHBIX
B CKBaxHHe, ONODHOro KoJieHa # TpHBOZA. [IpHBOA — OT 3JEKTPOLBHIa-
TeJsd ¢ UATOH JUGO OT XKu3esad C KOHUYECKHM PEAYKTOPOM ¥ KapHLaHHBIM
Basiom. B Hacocumix ycranopkax YIITB u ATH pajpuanpusie TmOALIAN-
HUKM Hacoca H TpyOompoBoJa CMasbIBAKTCsH IepekaudBaeMol BOXOH.
B ycranoBke A momuUIMMHMKH Hacoca CMAasbBalOTCA NEpCKaunBaeMoH
BOJOH, a MORMHIHHKE TPYOONpPOBOLAa — uWMCTOH BOZOHK MOJ H3OLITOUHBIM
HaBaeHueM (Ha 5—10 M BOA. CT,) OT CIENHAJLHOrO HCTOUHHKA.
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Puc. 67. Hacochas ycranoBka ATH

I — Hacoc; 2 — TpyGompoBon; 3 — XoJieHO; 4 — nfta UPHBOKA; & — 3JEeKTPOARBIl-
rarenhb
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Puc. 68. HacocHas ycTaHoBKA A
1 — Hacoc; 2 — TPyGonposoa; 3 — onopHas 4acTk; 4 — 3JIeKTPOABHIATEND

Hacoc ofHo- HJAH MHorocTyneHuatsil. Kaxpgas crymess Hacoca co-
cTouT H3 palouero KoJeca, MecTKO 3aKDEIVIEHHOTO Ha BaJay, fi Joma-
TOYHOrO OTBOAA.

B KOMTJIEXT NOCTABKH HacocHBIX ycraHoBoK YLITB mxomst Hacoc,
BOJONONLEMEL TPy6OnpoBOA, ONOPHOE KOJeHO, NATA (onopa) roJoBKH
nepefay, SJEKTPOABUTaTeNb M CHCTeMa ynpasienns. Jlas ycraHoBKH
YILITB-10-100-80 ¢ mpuBojoM oT Au3eJs nocTasasercs pexykrop PKT-
080, xapnaunbil Ban aBromobuas I'A3-63 u ausenpr K-264.

B komnJaexT mocraBku HacocoB ATH m A BxomaT macoc, Tpybompo-
BOJ, KOJIEHO, NsATa NPHBOAA WJH ONOpHAfd 4alTh MJIs Hacoca A, 3JexTpo-
JIBUraTeNb — COMNIACHO YCJIOBHSIM 3aKasza, HacocHule YCTAaHOBKH MOLYT
6HITh TOCTABJEHH! C TPYGOIPOBOIOM, AJHHA KOTOporo (B5) MeHbiie 3Ha-
ueHHd, yKasanuoro B Tabiuilax, Ha BeJHuuHy, kKpaTHyio 2300 MM,
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TaGauuma 28

TexHuyeckast XapaxkTepucTuka Hacocor tuma ATH
- = e Q - © o 5 2 2 5 - ©
Tlokaszarednb ;} .:.:? ;; i E: é 2. é é S' .‘_"I E' i
2 o o = oo o o m o> o oo o m
b= g = g 2 g Z b = < < > b
Togaua, 15--50| 15—50| 1550/ 15—50| 40— | 40— | 40— | 40— | 40— | 40—100 |130—340 [130—340 |130—340
M3 100 {100 | 100 | 100 | 100
Hanop, M 34—6 |53—10| 88—24| 120— |36—16/54—2472—32|99—44117— |135—60 | 48—37 | 64—50 | 96—75
30 52
Konuuecrso 7 11 16 29 4 6 8 11 13 15 3 4 6
CTyneHel
Yacrora 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 1500 1500 1500
BpallleHus,
06/Mun
Snextpoass- | AO2- | AO2- | AO2- | AO2- | AO2- | AO2- | AO2- | AO2- | AO2- | ABIII-55 | ABIII-55 | ABII-75 | ABIN-100
ratenb, THn| 51-4 | 52-4| 61-4| 62-4| 61-4| 71-4{ 72-4| 81-4| 81-4
Mompoets, | 7,51 10,0| 14 | 20 | 13 | 22 | 30 | 40 | 40 55 55 75 100
KBT
Macca, kr: 0
Hacoca 120 178 | 251 | 340 126 | 172 | 218 | 202 | 340 | 396 207 299 87
arperata | 1550 | 2090 | 2960 | 3930 | 1962 | 2323 | 3542 | 4495 | 5409 | 6420 | 5460 | 6440 | 9660




TexHuueckas xapaKTepUCTHKA -HACOCOB Tina A

Ta6auua 29

¥YcraHopka
Moxasareas DOAI8XT-T | 20A-18X3-1 | 24A-18X1-1

[Monaua, m3/u 380—680 380—680 650—1500
Hanop, M 35--23 105—69 56—-35
KonnuecTBO cTynexelt 1 3 1
UacToTa BpalleHud, o6/MuH 1450 1450 1450
DJIEeKTPOABHIATED!

THI ABII-75 AB-112-4 AB-112-4

MOIIHOCTh, KBT 75 250 250
Macca, xr:

Hacoca 545 851 890

arperara 6165 17 025 12086

TOPU3OHTAJIBHBIE UEHTPOBEXHBIE HACOCDHI

13.22. Topu3oHTaNbHHIE HEHTPOGEKHble HAcOCH JAns1 3afopa 110A-
3eMHBIX BOZ NPHMEHSIIOTCA B TOM CJAydYae, eC/IH KOHCTPYKIHA Bojosabopa
N03BOJISIET BHIAEPKATbL TpeOyeMyl0 AJA KaXK[OTO THIA HACOCOB BBICOTY
BCACHBAHHA WM obecrneuyBaer WX paboTy 104 3aJHBOM.

3aBOAOM-H3rOTOBHTENEM OOLIYHO TrapaHTHPYeTCH JOMyCTHMasi Ba-

KYYMMETPHUECKasl BHCOTA BCACHBAHHS Hg‘gg, NpH olpejesieHHON Moja-

ye Q m3/u, u uucie o60OpOTOB Hacoca 7 AJS BOAH C TeMmepaTypo#t M0
20°C u npu GapoMeTpHyeckoMm AaBJjieHud, paBHoM 10 m BoA. cT. Ecan
HacoC MpeamoJjiaraeTcss HCHOJL30BATb IPH HHOM, YeM MaCIOPTHHE AaH-

Hble, YHCIIe 060p0TOB n;, To HOBadg AONyCTHMad AJs HEro BBICOTA BCa-

coiBaHHs H 3O0 DAacCCUHTHIBAETCA C TNOMOLBIO 3aBHCHMOCTH:

bilo)s
Hl BaK

(91)

BakK

2
= 10 — (10 — HE°T) (~"-‘) ;
n

NoJIlydeHHAaa BLICOTA BCaCbIBAHUA 6leET OTBeYaTh NoJaye Hacoca paBHOﬁ

n
Ql= — ’

¥ Hanopy. . (92)
Hy=H (%) .

HpH YCTaHOBKax Hacoca B MECTHOCTH C aTMOC(i)eprIM L aBJICHHEM,
oTAHYHLIM oT 10 M BOA. CT., a TaKXKe npu nopavye HACOCOM BOABI C TeM-

nepatypo#f Gonbure v Menbule 20°C rapantupyemas peswunmHa  Hpon
TaKXke JO/NKHA OBTb MEPecYHTAHA N0 3aBHCHMOCTH:

1000 1000
HY o = Ha— (10 — HE3Y) _T_"(hma —0,24 _'Y_) - (93)
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Ta6auma 30
T'aGapurnbie ¥ APHCOSAMHNTENbHBIE Pa3Mephl (B MM) HacOCHBIX ycranosok Tuma ATH

Mapka yCTaHOBKH A B B r E X Ay F16% Hs Ha pif D
ATHS-1-7 1223 31425 1192
ATHS-1-11 1806 44 425 1125 | 195 | 420 B0oO | 188 | 215 | 180 | 125 | — 25 4
ATHS-1-16 2541 65 225 1270
ATHS8-1-16 2541 65 225 1270
ATHS-1-22 3423 88 625 1310
ATHI10-1-4 935 30 945 1300
ATHI0-1-6 1295 46 235 1335
ATH10-1-8 1655 61535 1369 | 145 | 410 | 520 | 238 | 265 | 225 | 150 | M16 | 36 8
ATHI10-1-11 2195 79 385 1500
ATHI10-1-13 2555 99 785
ATH10-1-15 2910 115 000 1875
ATH14-1-3 956 49 400
ATHI4-1-4 1213 59 800 1904 | 221 | 740 | 900 340 | 345 305 | 249 | — 45 8
ATHI14-1-6 1727 98 800 ;

TaGaputnbie W UPUCOEXMHUTENbHBE padMepsl (B MM) HACOCHBIX YCTAHOBOK THma A
Tabauua

Mapka YCTaHOBKH

s | s

A I R R

20A-18X1-1 2055 22 100 2410 296 480 375 250
20A-18X3-1 2655 77 300 2775 296

\ Mi6
24A-18X1-1 2175 38 200 2662 370 580 440 300 395 [ M20



Tabanuma 32

BeauuuHa arMmocepHoro jJasiedus f{a B 3aBHCHMOCTH OT BBICOTLI
Haj, ypoOBHeM Mopsa

BoicoTa Hag
YpOBHEM 0 100-| 200 300 400 500 700 | 1000 | 1500 2000

Mopst, M

Hy, M 10,3 |10,2|10,1) 109,8(9,719,6(9,2(8,6] 8,4
BOJ. CT.

Ta6auma 33

Beanuuna paBiieHHs HACBIIMEHHLIX NAPOB BOABI Ay p
B 3aBUCHMOCTH OT e€e TeMiacparypsl

gj’gﬁ;‘;ﬁ’f&’é 0o | 5 | 10] 2| 3] 4|5/|e6e| 70| 8| 9 | 100

hap, M 0,062{0,09‘0,12 0,24’0,43\0,75’1,25‘2,02’3,17‘4,82|7,14 '10,33
BOA. CT.

rae fH, — GapomeTpHyeckoe JaBJjeHHe (B M BOA. €T.) NOJaBaeMofl BOJBI
npu ee TeMmueparype, IpHHEMaemoe o Tala. 32; Ky s -— gaBieHue Ha-
ChIllEHHEIX f12aDOB BOJB B 3aBHCHMOCTH OT €€ TeMNepaTypel — cM. TalJl.
33; y— o0beMHLI Bec BoAW (B Kr/M3) mpH ce TemEeparype — cM.
tabJu. 34.

Tabauuna 34

3aBHCHMOCTb YJeJbHOTO Beca BOABI OT TeMIepaTypbl

pooMmEpATYPA | 0 ’ 0 | 20 | 3 | 4 | s0 [ 70 | w00
Y nenbHbift 1000 , 999 ’ 998 ‘ 995 i 993 ‘ 990 | 976 ] 968
Bec y, Kre/md

VuuTeiBag BO3MOKHEIE KojeGaHus NOAAYWM Hacoca, HAeHCTBUTE/hHAS

BBICOT@ BCcachiBaHHS Hgax AOMXKHA npuHHMaThes Ha 0,5—1,56 M menbure
LOMYCTHMOH BaKyyMMETpPHUecKOH BHICOTH HEoH.

Ecnin ycTaHOBJIEHHAS M0 XaTaJory HJAH MO pacyeraM BHIEOTA BCa-
CHIBAHHSI MMeeT OTpHIATeJbHOE 3HaucHHE, TO BOAA K HACOCY AOJXKHA
ObTh NOABEAEHA ¢ TOANOPOM.

OGTouka KoJieC HACOCOB He OKasbiBaeT BJHAHHS Ha BEJIHYUHY HX
BHICOTBl BCaChIBAHHS.

BsauMocBA3b BceX paGouux MapaMeTpPoB JOMACTHLIX HACOCOB BHIpa-
KaeTcd rpaduyecku B BHAe ero pabouei xapakTepHcTku. KpuBhle 3a-
BHCHMOCTH Hamopa, MOIIHOCTH, K.N.J., BHICOTHl BCACHIBAHHS OT IPOH3-
BOJAHMTEJBHOCTH HACOCA RAIOTCS 38BOAAMH-H3TOTORHTENSIMH NS onpefe-
JIEHHHIX CKOPOCTH BpalleHHS H AxaMerpa padouerc KoJeca.
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[Tpa HeoOXOAMMOCTH BO3MOXKHO H3MeHeHHe palouell XxapakTepPUCTHKH
JIOTIaCTHOTO Hacoca ¢ Iesblo Gosee TOUHOH M SKOHOMHYHOH MOATOHKH
1acocd K KOHKDPETHLIM YCJIOBHAM.

[Topaua 1 cosgaBaeMbll HACOCOM HANOP MOIYT OBbITb YMEHbLIEHB
IPH HE3HAYHTE/IbHOM CHHIKEHMH K.ILJA., €C/H Npou3secTH o0TOUKY KoJleca.
JlonycTuMble npefeinl oO6TOYKH 3aBHCAT OT K0a(GdUUHCHTa OHICTPOXOZ-
uogm g{gmeca acoca s H PEKOMEHAYIOTCA B Mpelenax, YKasaHHHX B
Tagu. 35.

Ta6auuma 35
Jonyctumas o6TOYKA KoJec LEHTPOOEKHBIX HACOCOB
Jonycrumas o6Touka | [IPHMEpHOE CHWKeHHE
Koseca Hacoca KoJMeca, % ot D, K. m. n. Hacoca, % Ha
Kaxjaesie 10% o6TOYKH
40—120 20—15 1—1,6
120—200 15—10 1,6—2
200—300 10—7 2—2,5

Hamenenne mopanu, Hanopa H MOI[HOCTH LEHTPOGEKHOro Hacoca
npH 06TOUKe KOJCCa NPOUCXOAMT IO 3aBHCHMOCTAM:

QU Drosr . _1_11___( Ds o6r )2, Ny ___( Dj 61 )3 (94)

Q D, HOPM ’ H Dz HOPM ’ N D, HOPM '
rne Q, Demopm, H 1 N — napamerpst 80 06TOUKH; @y, Dyosr, H; u N\—
TO Ke, Tocse O6TOUKH.

UsMenenus nojauy U Hamopa Hacoca MOXKHO LOCTHYb TaKXKe, H3Me-
HHUB CKOPOCTb BPalleHUs. 3aBOJ-H3TOTOBHTENIL YKA3HIBAET MaKCHMAaJbHOE
4hc/o. 0GOpPOTOB AMSl AaHHOrO Hacoca, NMPEBHIIATh KOTopoe 6e3 corya-
cHa 3aBojia He gonyckaercs. Ilpm paGoTe Hacoca ¢ MOHHXKEHHOH CKoO-
POCTLIO BPAIUEHHS NPOH3BOAUTEJBHOCTh, HAMOP # MOLIHOCTH ONpefe-
JISTIOTCS M3 COOTHOIEHHKH

& m B (m¥ M (mY
Q n ' H—(n)’ N_(n)' (95)

[ToaGop rOpM3OHTAJIBHBIX LEHTPOGEKHBIX HACOCOB NPOH3BOAHMTCA
no xatasoram BHUU rugpomant 1 3aBof0B-U3TOTOBHTENEH.

KOHTPOJ/IbHO-USMEPUTEJIbHAS AITITAPATYPA (KHIT)

13.23. BonoupueMuble (KantaxHble) COOpPYXKeHHS Ha BoOAo3abopax
MOA3EMHBIX BOJ IJOJKHH OBITb OGOPYAOBAHH:

a) BOAOMEpPOM MM H3MepPeHHMd IIOAaud BOJHI;

6) ypoBuemepoM AJsi KOHTPOJS 3a CTATHUECKHM H JHHAMHYECKHM
YPOBHEM BOJLH;

B) YpOBHeMepoM NJS KOHTPOJA 3a 3aTONJEHHEM NPH BO3MOJKHOCTH
MOBPEXJIEHHS aMInapaTyphl;

r) IaTYHKOM KOHTPOJISI TeMIePaTypH BO3AYXa NPH BO3MOKHOCTH
3amMep3aHusi TPyGONPOBOAOB.

13.24. Mns H3MepeHus mofaiH BOABl CJEAYeT NPeAyCMaTpHBAThH
YCTaHOBKY TYPOHHHBIX BOAOMEPOB (CYUETHHKOB), HOMEHKJATypa KOTO-
poix npusegeHa B Taba. 36. ITepea BOZOMepoM HOJIXKEH MPeAyCMaTpH-
BaTbcsd MNpsiMoit ywacTox He Menee 5 Dyen,
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Ta6bnuua 36

HomenkjaTypa BBINYCKAEMBIX BOJLOMEpPOB (CYETYHKOB)
no I'OCT 14167—76

zE Tunel BopoMepos (CYETUYHKOB)
HaumeHoBaHHE OCHOBHBIX gg
napamerpos ES | BT-50 | BT-80 | BT-100] BT-150/5006e
(4
HauMeHbIIHA pacxon m3/u| 1,6 3 45| 7 12
HomuHaJbHBIH pacxon® » 15 50 75 150 | 300
HanGoabuinii pacxon™* » 30 100 § 150 | 300 | 600
Pacxon mpu moTepe Hamopa) » 20 65 110 | 275 | 500
He Gosee 0,1 xrc/cm?
HauGoubinee koauuectBo Bo-| M3 290 | 965 | 1440[ 3200( 5700
JAbl, H3MEPeHHOe 3a CYTKH
YcraHoBAeHHEIA pasMep| MM 1565 | 205§ 215 | 262 | 380
(mauHa)

* HoMuHaJbHEIA PacxoX, MpH KOTOPOM CUYETYMKH MOTyT paboTaTh
JIJIMTENBHOS BpeMs.

** TIpm naubosibllleM pacxofe HNPpOILOIKHTeNbHAA pafora cHeTdHKa
He Gojsee 1 4 B CyTKH

4% IIpHcOoesMHEHHe CUETUMKOB K TPyGONpOBOAY AOAKHO OHTDL
¢daanueBrM (no [OCT 1235—67).

Hns BoposaGopor ¢ rpynnolt CKBaxMH, MOAAOLIUX BOAY B cGop-
HEle pesepBYyapH, clefyeT IpeAyCMaTpPUBaTb YCTAHOBKY Ha MECTO BOJXO-
MEpOB PeMOHTHEIX BCTaBOK.

JIns ONMHOYHBIX CKBaXKHH, MOJAIOUMX BOAY B CETh, BOZOMEp CJe-
AyeT ycTaHABJMBATb Ha OGBONHOM JMHWH IS oGecrieueHHs PeMOHTa Ges
NpEeKpalIeHUsT NMOAaYH BOXHL.

B Tex ciyuasx, xoraa napameTphl TYpOHHHEIX BOLOMEPOB HeLOCTa-
TOYHH WJIH TpebyeTcs mepefaua pacxofa Ha pACCTOSHHe, CleflyeT npe-
AyCMaTpHBAThL YCTaHOBKY AuddepeHUHANbHEIX MaHOMETPOB, NOAKJIIO-
YaeMBIX K CY2KalOUMM YcTpoHCTBaM, MOHTHDPYeMBIM Ha HAMOPHHIX JH-
Husax. HeoGxoaumble HaHMeHbIUHe MJHHE NPAMBIX Y4acTKOB TpyGompo-
BOJAOB Iepej CYXKalOUWIMMH YCTPOHCTBAMH B 3aBHCHMOCTH OT €ro THIa,
BHAA MECTHOTO CONPOTHBJIEHHS M OTHOLIGHHS AHAMETpa CYXalollero
yctpoiersa k auamerpy TpyGompososa ykasausl B IIpasunax 28-64.

ITpy MecTHOM YydyeTe pacxXoZa BOAH TPUMEHSIOTCS CaMONHUILYIHE
nudMaHOMeTpPHl ¢ HHTErpaTopoM, MOIIABKOBHE — C DTYTHEIM 3alloJHe-
uuem tuna JII-712P unu cunpdonuwe — tuna JCC-712 (732).

ITpr Heo6X0AMMOCTH AMCTAHUMOHHON MM TeNeMeXaHHYECKOH Tepe-
aul CBefleHHH O pacxofax BOABl HONMOJB3YIOTCS OeclIKasbHEe Aupma-
HomeTpnt Tuna JIM-3573 (3583), xkoTopble paboTaloT B KOMILIEKTE C
3JeKTPOHHBLIMH BTOPHYHBIMH mnpHGopamu Tuna KCJI, nMmelomuMmu yHH-
dunupoBanubf BLHIXOA.

13.25. KoHTpoNk 33 YDPOBHEM BOJHI B CKBAXHHAX OCYIIECTBISETCH
¢ HCMOJb30BAHHEM NHEBMATHYECKOTO HJIM SJEKTpHUecKoro cmocoba, Anas
yero CHAeLyeT NpPeAyCMaTpHBaTh B KaX/IO¥ CKRAKHHE MOHTa) MeTal-
JHYecKol TPYOKH IMaMeTpoM He MeHee 15 MM, HorpyxaeMoll 1o ocu
Hacoca ¢ 3aAenkoft B oronoBke, Ilpu nHeBmMaTHueckoM cnocobe KOHTPOJIs
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B KaXAo¥ CKBaxuHe YCTAHABJHBAETCS MAHOMETD, IIKaJa KOTOPOTO BLI-
Gupaercd B 3aBHCHMOCTH OT NpEANOJaraeMoll BeJHUMHbl MaKCHMAaJEHO-
£O CHHMKEHUS JIUHAMHUYECKOrO0 YPOBHA. IIpH 2JeKTpHUECKOM crocofe,
ABJIIOMEMCS GoJlee TOYHBIM M HAJEXKHBIM, HCIOJIb3YETCS! DIEKTPOYPOB-
HeMep Tuma O-4 tpecra Colo3waxToocyllenre miH THHa ¥ D-50 uapo-
npoexra. Jaa mpeZorBpamesHA opuiBa  pafoTHl  Hacoca  CaemyeT
HPEAYCMATPHBATD KOHTPOJL 3a IIPEJE]BHG AOTMYCTHMBIM (IO YCJAOBHSIM
MHHHUMAaJBHOTO TNOAIIOpa HACOCA) JHHAMUUSCKHM YypOBHeM Bombl. [lias
STOrO HCIOJB3YIOT SJERTPOALL (LATYHKHM CYXOTO XOHA4), YKpemJisieMble
K ¢uianny Hacoca, ¢ ReHCTBUEM HA CHrHAJ HJH OTKJIOUYEHHE.

13.26. Ilpu onacHocTH 3aTOINIEHHA JeKTPOOGODYINOBAHHSA, YyCTa-
HABJAMBAEMOTO HHUXE YDPOBHS 36MJH, CJIELYyeT OCYIeCTBJATL KOHTPOJb
32 MOBBIUIEHNEM YPOBHS BOAH B NPHSIMKE C HCIIOJL30BAHHEM IATUHKOB
YpOBHA NHeBMaTHueckoro AeHcTBusi THna PY-1M, BosaeficTBywomux Ha
OTKJMOUeHHEe OCHOBHOTO HACOCA MJH BRJIOUEHHE JPEeHaXHOro Hacoca.

Ilpn Hanuuum B noMmelleH#M HacoCHOR TpyGompoBOAOB, 3aNOJHEH-
HBIX BOROH, W BO3MOXHOCTH CHUMKEHHS TEMIEpaTyphl BO3AYyXa HHXKeE
+5°%C momKHA WPEAYCMATPHBATHCA YCTAHOBKA JIATYHKA TEMNEPaTYpPhI
Tuna JITKDB-49, Bo3geHcTBYIOIIEr0O HA aBTOMAaTHYECKOE BKJIOUEHHE
3JIEKTPOOTOILICHHS,

14. CBOPHBIE BOAOBOAbBI H EMKOCTH HA BOJO3ABOPAX
NOIA3EMHbBIX BOJ, [30, 39, 50, 59, 60, 66, 67]

CXEMbI CBOPHbBIX BOOOBOOB

14.1. C6opunie BOJOBOAE Ha BOA03a00pax MOJ3EMHEIX BOJ lIpel-
Ha3HA4&aioTCsA AJs TPAHCIOPTHPOBAHUA BOAB OT boKO3afopHbIX (xan-
TaXHBIX) COOpYKeHHHl N0 COODHEIX Y3/0B, a B cJyuasx, xoraa cGopHble
V3JIBl HE NPOEKTHPYIOTCS, — A0 MAarHCTPaJbHHX BOLOBOLOB MJM HEIO-
CPeICTBEHHO J0 BHYTPHIUIOMIAAOYHBEIX ceTelf moTpebHTENs.

Hnorpa c6opHble BOZOBOAH OOGBEXMHAIOTCS C BHYTPHIUIOMATOYHOH
CeTbI0 BOJAONPOBOAA.

Mo ruppaBnHueckoMy pexuUMY paGoTsl CGOpHBIE BOAOBOAB MOTYT
OBITb HANODHBIMH, CAMOTEYHBIMH H CAMOTEUHO-HANOPHBIMM.

Ocolyi0 pasHOBHJIHOCTb NPENCTABASIOT CU(POHHEIE COOpHEIE BOJO-
BOAH (MPH NpHMeHeHUM cXeMBl cH(pOHHOTO BOZ03a6opa) H BCACHIBAIO-
mue cO6opHBIE BOZOBOXEL

14.2. CxeMbl cGOpHEIX BOJOBOJAOB B IJIaHe BeChbMa Pa3HOOGpa3HBL
M 3aBHCAT OT PACIOJOKEHHT BOJO3aGOPHEIX (KANTaXKHBIX) YCTPOACTB H
uX 060DPYXOBAHHS, OT PACNOJONKEHHS COODHBIX Y3JOB, MOD(hOJOTHYECKHUX,
TEOJIOTHYECKHX H THADOTEOJIOTMYECKHX YCJIOBHEH, CXeMH I0Jaud BOXH
TOTPeOHTENO, KATEIOPHH HANEKHOCTH HOAAYM BOJHL, eMKOCTH CGODHHIX,
3anlacHHX H PEryJHPYIOIIEX pe3epByapoB, MaTepHaja NPHUMEHSIEMBIX
TPYG u Ap,

CxeMrl CGODHBIX BOJOBOAOB MOryT GHITh NUHEAHEIMH (TYNHKOBHI-
MH), KOJBIEBHIMH H I[YADHBIMH.

Jlnnelinele BomoBoAE HauOoJiee DPACHPOCTPAHEHH U TNPHMEHSIOTCH
KaK IpH JHHEeHHBIX (puc. 69, 70), Tak W mpH MJIOUIAAHLIX HJH KOJBIC-
BHIX CXeMaxX PAacloJOXeHHs BOZ03aGopHHIX coopymenuft (puc. 71).

JlupefiHas cXemMa B OAHY HHTKY (cM, puc, 69) mpuMeHseTCS TOJLKO
IIpH KOHIIEBOM DACIOJIOXEHHY cGOPHOro y3Jja B ciayuae, eCyH JAONYCKaloT-
C MepepHBH B MOfade BOAL IOTPeOUTEJNIO MM HA Y3€J] PEryJupyIOUINX
M 3amacHHIX pesepByapoB.
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Puc. 69. Cxemp! amHefiHbIX (Tynuxo-

BbIX) CGOPHBIX BOAOBOAOB NPH JuHel-

HOM PacHnOJOXEeHHH BOA03AGOPHBIX CO-

OPYMeHME ¥ KOHLEBOM DAacmojoNe-
HHHM cGOpHOro ysiaa

a-— 3B OAHY HHTKY; 0 — B JBe HHTKH;

6~18 TPH HHTKH; [ — BOJO3aboph!;

2 — cGopHble  BOZOBOXM; & — cGop-
HBHI y3en

JluneliHele CXeMBbl B iBe H TpPH
gutkH  (cM. puc. 69,6, e; 70,a, 6;
71,6) npoekTHpyIOTCS HauGoJee yac-
TO; HPH 3THX CXEMAax B cjyyae Bbl-
Xxofa H3 paboThl OAHOK HHTKY Ha
PEMOHT HJIM TIpH aBapuu obecneyn-
BaeTCA MNoOfada BOJAH Ha COOPHBIH
y3ea MO ApYyrduM HHMTKAM B DasMmepe
coorBercTBenno 50 u 679% pacuert-
HOTO pacxoja.

JluHefiHasl cxeMa B yeThIpe HHT-
KH MOXKeT GHTb UeaecoobpasHof npy
LEHTPaJbHOM pacnoJioXKeHun cGOp-
HOro ysjia Ha juHedHbIX (puc. 70,8)
u mjomanusx (puc. 7l,a) Bomosa-
6opax.

Ins cupounnx cOGOPHBIX BOAO-
BOJOB NPHUMEHSIOTCS OOBIYHO CXeMBl
C UeHTPaNbHBIM WM OJH3KUM K He-

MY pacrosioxeHueM cOOPHOTO y3aa,

M JIHMHeHHBIMH CXeMaMH BOJOBOIOB
B [BE-TPH-UETHIPE HATKH.

KounblueBrie c6opHble BOJOBOJEL
MOTYT NPHMEHATbCHA KakK NpH JuHed-

a) 7

M

d) 1
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Puc. 70. Cxembl auHeHHWX (Tynuko-
BbiX) COODHBIX BOAOBOXOB HDPH  JH-
HeliHOM pPacHONOKEHUH BOA03a0O0pPHRIX
COOPYXKEeHH# M HeHTPaAbHOM pacno-
JI0KeHHH cGopHOro ysaa

Q¢ — 3B JBe HUTKH; 6 —B TDH HHTKM;

8 — B YeTrbipe HHTKH, ! — Boxoza6o-

pul; 2 -~— cOopHble BOXOBOABI, & —
CGODHBIN y3ea

1

Lo @9 99 g

f)

J

Pnc. 71. Cxembl JauHEHHBIX (TYmmuKoO-

BbIX) cGOPHBIX BOAOBOXOB NPH ILiO-

wanasoM (¢) ¥ KoJgbuesom (0) pacmo-
JNOxKEeHUH BOX03aGopoB

1 ~ pogo3abopbl; 2 — cOGOPHBIE BOMO-
BOJBI; 3 — cOOpHBIK Y3en

HBIX, TAK H NPH KOJbLUEBHIX HJH MIOMIAJHBIX CXeMaxX PacCloJIOXKEHHT BO-
A03a00pHBIX COOpy:KeHu#t (puc. 72),

ITapubie cO6OpHEIE BOZOBOABI MPOEKTHPYIOTCA NpPH 60JbLION TPOH3-
BOAHTEJBHOCTH BOZ03260POB M OTHOCHTENbHO KOPOTKHX COODHEIX BoAO-

Bodax (puc..73).



a) 7 Puc. 72. CxeMol  KOJBIEBbHIX

cGOpHLIX BOJXOBOAOB
a — NpH JuHEeHHOM . pacnoiyo-
KeHHH BOAO3aBGOpHBIX COOPY-

J 2 4 MeHHH M KOHIEBOM pacmoJo-
s;KeHdH cGopHoro yana; 6 —
£ ! J npH JIHHEHHOM DACITO/IOMKEHH!
‘ l BON03aBODHEIX COOPYKeHuHl W
9. 2.7 2 9.9 ?/ ? 9 /‘.’ ? 2.2 % LeHTPaNbHOM  PAaCMOJIOKEeHHH
. ! c6GopHOrO y3Ja; 86 — NIPH KOJIb-
LLeBOM DAacHOJIOXKEHHH BOJN03a-
GOpHEIX COOPYIKeHH#; 2 — npu
IJIOUEaJlHOM  DaCMOMOXKEHHH
BOH03a00OPHBIX  COODYIKeHMH;
I — Bomo3za6opel; 2 — c6opHEIE
BOJOBOAKI, 3 — 3afBHKKY, 4 —
cOopHBIE y3en

a) 7
IR ERRRRRE
Y
2
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Puc. 73. Cxemnl mapHbix cGop-
HBIX BOJOBOAOB
aQ — TIPH KOHIEBOM pacnoJio-
XKeHHH CcBGOpPHOro ysja; 6 —
TPH UEHTPaJbHOM DachoJioXKe-
HHH cOopHoro yaga; I — Bo-
203a60pbl; 2 — c60pHEIE BOJO-
BOABI; & ~— cOOPHBIN y3en

L2990 9 ¢ 0o 0 9.9

Puc. 74. CxeMa c6opHBIX BOAOBOHOB SICXaHCKOro Boj03adopa
I — cGoprmift yaen; 2 — Bojgo3aGopri; 3 — cOopiblii BOAOBOJL

Puc. 75. Cxema cGOPHBIX BOLOBOAOE BOAO3aGopa moi3eMHEIX BOA B nofime p. Tya-
Bl

I — cKBaXHUHBI AaA 3a6opa BOABI M3 KOPEHHHIX OTJOXEHHH, OoCOpYAOBaHHBiC Ha-

cocaMH; 2 — CKBaXKHHBl JJs 3aGopa HHGHILTPALHOHHOH BOALI; 3 — GJIOYUHBIE J)-

yeBble BOMO330ODHI HJS 3a60pa HHOHJILTPAUNHOHHOH BOZE; 4 — ropH3OHTAJABLHLIA

Bojo3sabop; 5 — TpyGuaThle HaCOCHbIe CTaHLUMH; 6 — HACOCHAA CTAHNUA TOPH3OH-

TalbHOro BoZo3abopa; 7 — cGOpHBIH y3en; 8 — cudoHHble COOpPHLIE BOJOBOJBI;

9 — HanopHHe CO6OpHBIE BOAOBOALI; /0 — pesepBHBII BOJO3aGop M3 DEKH C CHQOH-
HBIM BOJOBOAOM
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BriGop cxembl cGOpHBIX BOAOBOJOB B CIOXKHHX YCJIOBHAX CAeAyeT
MPOM3BOANTE HAa OCHOBANMH TEXHHKO-YKOHOMHUECKOrO CPaBIIGHHS BA-
PHAHTOB.

Ipu paspaGorike cxeM cOOPHBIX BOAOBOAOB C/ACAYET YUMTHIBATDH, UTO
JUIMHA MX MOXeT 6hThp BecbMa 3HauutenpHofl, Tak, Hanpumep, Ha Sc-
xaHckoM Bomosabope (Typxmenckas CCP) oma cocrasBaser 15 kM, Ha
LIEKOTOPHIX APYPHX OGBEKTaX NJIWHA BOJOBOAOB JOCTHraeT 25 kM.

TakKe JOMYCTHMO 3HauHTeNbHOe HUHCJIO BOA03a00PHLIX COOpYIKe-
HUl, TOAKJIOYaeMBIX K OXHOMY cOopHOMYy BonoBOAY. Ha puc. 74 nas
nmpuMepa IoKasaHa cxeMa CGOPHBIX BOJOBOJOB TOTrO e FICXaHCKOTO BO-
L03afopa MOJ3eMHBIX BOJ TIPH CJOXKHOM CXeme pPacloJOXKeHHs BOJO3a-
6opuorx coopyxenuit. Ha Slcxatckom Bomo3abope K ofiHOMY oBOpHOMY
BOJIOBOAY MOAKIIOUEHO 40 CKB2IKHH,

OjHako MOTYT HMETb MECTO CJy4au, Korjga cOOpHEHE BOAOBOAB NPH
X GoJsbWIOH AJMHe U GOJBIIOM KOJHMYECTBE BOL03aGOPHBIX COOPYKeHHH
nesecoofpa3Ho NOXKJIOYATh HE K OLHOMY, a K ABYM H Gosee COOPHBIM
y3JaaM, OT KOTOPHIX 10 COOPHBHIM BOAOBOJAAM BTOPOTO IOABLEMA BOJAA U0~
JaeTcs Ha IleHTpajbHbIE cGOpHBIH y3en.

Takoe penieHme, B YaCTHOCTH, BO3HHKAeT NPH NPOEKTHPOBAHHH pac-
IIMpeHHs B0J03a00pOB TOA3EMHLIX BOX M NPH [POEKTHPOBAHHA CcHOH-
HBIX BOJO3aGopoB (puc. 75).

14.3. Ilpn BHGOpe cxeMbl ¢GOPHBIX BOJOBOJZOB YCTaHABJIHBAETCS
noJioXKeHHe C6OPHOro ysia, KOTOPbIH MOXKET GHITh KOHICBLIM, LEHTPaJib-
HBIM HJH OGJH3KHM K 3THM IOJIOXEHHUSIM.

Pacnonoxenne c60pHOro ysjna 3apHCHT B OCHOBHOM OT McCTa Ha-
XOX/eHHst moTpeduTess] BOALI MO OTHOIIEHHIO K CTBOPY Bojo3aGopa,
B canyuae xorga norpebuTesh BOAbl PACTONOKEH NPHMEPHO HA MPOLOJ-
JXeHHH CTBROpPa BOJo3alopa, NMPHHHMaerTcH, Kak MpPaBHJO, KOHIEBOE HJIH
6sM3Koe K HeMY NoJoxeHHe cGopHoro yana. ITpH pacnosoxeHHn moTpe-
Gurens B HampaBJeHHH, OJH3KOM K MepPNeHAMKYJSPY OT LEHTpa BOAO-
3abopa, NIPHHEMAeTCS UEHTPaJbHOe NOMOXKeHHe COOPIOro yama,

HAITOPHBIE CBOPHBIE BOAOBOBI

144. Hamopawie cGOpHEIE BOLOBOALI INPOGKTHPYIOTCA  HauGosee
uyacto. Jl1g ycrpoficTBa HamopHHIX COOPHEIX BOJOBOAOB TIPHMEHSIIOTCS
ac6ecToLeMEHTHbIE, MJIACTMACCOBBIE, HANOPHBIE Ke1e306eTOHHbIE, UYTYH-
Hele ¥ cTanbHele TPyObl. IIpu BEIGOpe MaTepuana TpyO cjefyeT YUMTHI-
BaThb TpeOOBaHHSE 00 3SKOHOMHH METaJIMUeCKHX TPYO.

Punpasanyeckdii pacueT HamOPHHIX cOOPHLIX BOAGBOAGB CBOAHTCH K
ONpefeNeHHIO TOTepb Hamopa IO AJHHE BOAOBOZA C YYeTOM MeCTHHIX
COTPOTHBJEHNH M K MOCTPOEHHIO JHHHHM Dbe30METPHYECKHX HAMOPOB,

Benuunna ruapaB/HYecKOro YKJOHa i onpejensiercsd no Qopmylne

= 2 9

iy (96)

rae A — Kos(hpUUHEHT CONMPOTHBJCHHS TPeHHs MO JJmHe; dp — pacuer-

Hblfl BHYTPEeHHMH JuaMeTp TPYOHI, M; U — CPERHAA CKOPOCTb ABHMKEHHS
BOJEI, M/C; & — YCKOpeHHe CHJbI THAXKECTH, M/c2.

3aBHCUMOCTH, OTpefe/dOllne JHavYeHus KO3hPUEHEHTa A, TIONYUEHE
B pesyJbTaTe ONbITHBIX HCCAeLOBaHuii, npoBegeHHEX Bo BHUWM
BOUTEO.

Ha ocnoBanuu ykasanmbix ucetegosamut CHull 11-31-74, 1. 8.34,
PEeKOMeHAYeTCS ONpeAessaTh BeJIHYHHY THAPABJIHYECKOro YKJOHA NpH
TPAHCNOPTHPOBAHHH BO/JBI, HE HMeIolielf KOPPO3MOHHEIX CBOHCTB H He

167



collepxaleli B3BelllGHHLIX IPHMecel, OTJIOXKEeHHe KOTOPbIX MOKCT MpH-
BOAHTL K HHTEHCHBHOMY 3apacrannio Tpyl, no dhopmyaam

Oa5 orcene306eTOHNbLX, YYSYRIBIX 1L CTANbGHLLE TPYE
pH CKOPOCTH [IBHXKeHHs BOAM ©v<1,2 M/c

2 0,867 \03
i = 0,000912 ——;T 1+——;—) ; (97)
p.
NpH CKOPOCTH jBHMKeHHs BoAnl vu=1,2 m/c
02
i = 0,00107 i H (98)
P
dan acbecToyemenTHOLX TPYG
v? 3,51 ) *1°
i=0,000861 —ig |1+ — — ; (99)
p
Aas naacrmaccosnix TPY6
ol 774
i = 0,000685 L (100)
p

3nech dp — pacueTHbil BHYTpeHHMH Jduamerp Tpy6, M.

Qopmynami (97)—(100) — YUHTHIBAETCS TPAHCHOPTHPOBAHHE BOILbI
¢ Temneparypoit 10°C.

3HayeHHs1 THAPABJHUECKHX,_ YKJOHOB M CKODOCTell TEUeHHS BOJbI B
3aBHCHMOCTH OT pacxoja BoAM U AHaMmerpa TpyS Aamsl B Tabaruax AJjs
THAPABAHUECKOTO pacueTa.

Heo6xoauMO Takke oOMpe/eJsiTh NOTEPH HANopa HAa MECTHHIE COIPO-
THBJICHHA, NPHHEMAaeMbIe B IIpaKkTHke B paaMepe 5—10% noreps mo AJH-
He BOAOBOJA.

14.5. Brei6op pgmamerpor Tpy6 OGOPHEIX BOLOBOLOB (B 0COGEHHO-
CTH GOJIBIIHX AHAMETPOB) HAAJEKHT NPOUSBOJAUTH HA OCHOBAHMH TeX-
HHKO-9KOHOMHYECKHX PACueToB C y4eTOM paboTH HACOCHOro o6opy/aoBa-
HHS Ha BOJA03aB6ODHHIX COOPYKEHHUAX.

IuaveTpn HamOPHEIX BOJZOBOJOB TPHHHUMAIOTCH, KaK MNpPaBHIO, He-
CKOJIBKO O6O0JIbHIe PACYCTHRIX (SKOHOMMYECKH BHIFOIHBIX) BO H36exa-
HHe 6OJBbLIONH PAasHHIL B HaNOPaX y BOLO3aGOPHEIX COOPYXKeHHH, HOJ-
KJI0YaeMBIX K c6OpHOMY BOAOBOLY B Hauaje H B KoHue COOPHOI: JMHHH.

OpHEHTHPOBOYHO JJ1s1 COODHBIX HATIOPHEIX BOJOBOJAOB MOXKHO IpH-
HuMaTk ckopoctn 0,4—0,7 m/c ang auamerpos 100—400 u 0,7—1 m/c—
Aag puamerpos 500—1000 M.

14.6. Jlpneiinele (TynukoBeie) cOOpHBIE BOXOBOABI MOJKHBE TIPO-
eKTHPOBATbCSl 1O TEJECKOMHUYECKON CXeMe C NMOCTENeHHBIM YBeJHUEeHHEeM
NHaMeTpOB MO Mepe MOAKMIOUSHHS HOBHIX CKBAMKHH.

KoJipeBble cOOpHBIE BOZOBOABI 3a4acCTYi0 MPOEKTHPYIOTCA OLHOrO
JIHaMeTpa 1Mo Beefl Juke KoabLa.

14.7. Tlpn rHApaBAMuUecKOM pacdeTe HANOPHBIX BOJAOBOXOB B Ka-
yecrBe pabouMx TPHHHMAIOTCS CKBAaXKHHBI MJH JDYTHe BOJA03alophi, HAa-
nbosiee ynmanenHele or cboproro ysna. Hamopuble c60pHEle BOAOBOMAbI
06OpYAYIOTCSl BHIDYCKAMH JJI3 BOAH B HaHOoJee TOHHXKEHHBIX TOYKaX
¥ BaHTy3aM¥ B HOBHIUEHHBIX TOYKaX.

14.8. Tlepexoabl HalOpHBIX COODHHIX BOJOBOAOB uepe3 peKH yCTpa-
uBaloTcs1 OGBIYHO B JBe HHTKH, a TPH MOAKJNIOUEHHH K IMOCTENHHM He
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Gosee 259 oOulero uuc/ia BOJO3a60POB  (KaNTaxkeid) — B ORHY HHTKY.
Ipu pacnonoxkewHn CGOPHLIX HalOPHBIX BOMOBOJAOB Ha 3aTalJiHBa-
eMbIX ToHiMax HenecooGpasHo NPOEKTHPOBATh IO YeTHIPEX HHTOK BOJO-
BOJIOB WJ/IH IPUMEHATH NapHble COOpHbIe BOJOBOMLL.

14.9. KoJofus Ha HamopHHX cOOPHHIX BOJOBOAAX YCTPAHBAIOTCS
B MeCTax YCTaHOBKH BaHTY30B, BRHIIYCKOB M 3aABHXKekK. Kak npasuio,
KOJIOAIB JOJNMKHEI HPOEKTHPOBATHCS COOPHHIMH  KeJsle300eTOHHBIMH.
Ilpn pacnoyioXeHHMH HX B MOKPHIX DIPYHTaX CJGAYeT NpelycMaTpHBaTb
CHAPOI30JANHIO AHA M cTeH Konoxua Ha 0,5 M BHIUE YDOBHS IPYHTOBHIX
BOJ.

14.10. Tlpu pacnosoxeHHH KOJNOALEB Ha 3aTaMJHBAaeMBIX yqacTKaX
TOPJIOBMHBEI KOJIOLIER BHIBOASITCS Ha | M BHIIE YPOBHS BHICOKMX BOJ C
obecneuenHOCTbI0 1—39% (KpoMme KOJIOAUEB Han BBHIYCKAMH).

CAMOTEYHBIE CBOPHBIE BOJOBOIDI

14.11. CamoTeuHas cucTemMa COOPHBIX BOJOBOAOB NpPUMEHSETCS IpH
cGope BOXL OT KamTmaxeil, CAaMOW3/IMBAIOWIMXCS CKBAMXHH, a TaKXKe OT
CKBaXHH, 0GOpYJOBaHHBIX HACOCHBIMH YCTAHOBKAMH WJH  3pJudTaMu.

[IpenMyiiecTBOM CaMOTEUHOH CHCTEMBl SBJSETCH BO3MOMXHOCTb HC-
101b30BaHus Ge3HaTIOpHBIX OeTOHHBIX M JXene300€TOHHHIX TPYO, a Tak-
e Ge3HAMOPHLIX KOJIEKTODOB W3 MOHOJMHTHOro OeToHa M Kese3obero-
Ha H JApYrux MaTepuanaoB. Jas Manawex guamerpos (150—500 mm) wMo-
IYT OPAMEHATBCS TakikKe acOecTOLOMEHTHBIE HANOPHbIE M {11aCTMACCOBHIE
TPYOBHL.

ITpu HacocHoli Nomaue BOALI H3 BOJLO03a0ODHHIX COODYXKeHHH B ca-
MOTCYHYI0 BOLOCGOPHYIO ceThb pafora KaXKJOA HACOCHOH CTAaHUMH He
3aBHCHT OT DaGoTH JPYrHX HACOCHBIX CTaHIMH M MOXET OHTb OTpery-
JHpOBaHA B 3aBHCHMOCTH OT TPOH3BOAHTENBHOCTH CKBaXXHHBI M HacoC-
Horo o6opynoBaHus.

Henocrarkom 6e3HANOpHHIX COODHHX BOAOBOJOB fBJSETCA BO3-
MOXHOCTh [POHMKAHMS B HHUX 3arpssHeHHBIX BOJ uepe3 HEIVIOTHOCTH
B CTHIXAX TPYO H Y KOJOALEB.

14.12. CamoTteulibie cOOpHBIE BOJOBOJE, KaK H HallOpHEE, CAeAye™
APUHAMATL TCJECKONMYECKOr0 BHAA C COCAMHEHHeM TPY6 pPasiHUHOTO
JHaMeTpa INpH Tepexoje OT Majaoro JHamerpa K OOJbHIOMY MO CIOCO-
Gy «ule/ibira B LIeJEITY», 4 OT GOJBHIEro AMAaMeTpa K MeHblleMy (B cly-
yae WSMEHEHHs] YKJOHOB ¢ MaJoro Ha GOJbIIOI) — «JIOTOK B JOTOK>.

CMOTpOBHIE KOMOAUL CJelyeT ycTpaWBaTh B Hauajlle M B KOHIE
CaMOTEYHOTO COODHOro BOZOBOJA H B MECTax H3MeHeHHMs JHaMeTpa
TPY6 W HaNpaBJeHAS TPACCHI.

Ha npsmonnpefHBIXx yyacTkax CMOTPOBBIE KOJOAIH B 3aBHCHMO-
o™y oT JMamerpa TpPY6 ONYCKaeTCs YCTpaHBaTh Ha paccrosHux 100—
500 M.

TTonxkmoOUeHHs] BOXOBOJOB OT OTHeJbHHX BOK03abopoB ¥ cBopHO-
My BOJOBOAY MONyT OHITh chenaHel padanuno. Ha puc. 76,0 mokasauo
HOAKJIOUEHHe TPYOONpOBOKa OT OTXeNbHOrO BOXo3abopa k cOGopHOMY
CaMOTeYHOMY BOJOBOAY B CMOTPOBOM KoJOAUe. Takoe mojkiouenue
npHMeHseTcsA, KaKk TPaBUJIO, MPH JAHaMePpe <COODHOTO BOJOBOAA KO~
1000—1200 MM.

Ilpn Gonee BHICOKOM PAacHOJIOXKEHHH IIOKJOYaeMOro BOJOBOAA 110
CpaBHEHMI0 cO COGOPHEIM BOJOBOAOM W TPH OOJbIIOM AHaMeTpe MOCHEN-
HEero MoXer NPHMEHATbCS MNOAKJIOUeHWe B LIeJniry 6e3 CMOTPOBOTO
kosmoxua (puc. 76,6).
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Puc. 76. CxeMpl npucOefuHHEHHS COGODHLIX BOZOBOXOB OT BOXO03aGOPHBIX CKBAKHH K
cOOPHOMY CAMOTEYHOMY KOJJIEKTODPY

a— B CMOTPOBGM KoJiozle; 6 — B weanry (Ha nAelcTByiolieM Bogosabope); 8 —
B TJAYXOM KOJOALE; /— BOJOBOA OT CKBa*KHHBI; 2 — COOpPHBIH gaMOTequlﬁ KOJl-
JICKTPOP; .3 — KaMepa rayYoro xnaonua: 4 — repMeTHUHBII JI0K

BosMox#HOo TaxkkKe DOAKJIIOUEHHE Yepe3 IMIYXOil KoJoxel, repmerdy-
HbIA JIIOK KOTOPOTO YCTPAWBAeTCsl HHXKe NOBEPXHOCTH 3emaH (puc. 76,8).

14.13. Ilpu nepeceueHuH CaMOTEUYHLIMH COOPHBHIMH BOJOBOJMAMH OB-
paroB, peKk u KaHaJOB TPEAyCMATPHBAIOTCS TepeXofbl Tl0 ACTaKajam
HIH HIOKepaMHu. DCTakalbl MOI'YT TIPOSKTHPOBATHCA MOM OXHY, aBe H Go-
Jiee HHTOK COOpPHBIX BOZOBOAOB. [lIOKephl B 3aBUCUMOCTH OT TpeoBa-
HHf HaAEXHOCTH BOSMOXKHO HPEXYCMATpPUBATbL B JABE HUTKH IJA KaxK-
JLOTO BOAOBOLA.

B Hauane ¥ B KOHLE [IIOKEPOB NPOSKTHPYIOTCH COOTBETCTBEHHO
BXOJHAas (rojIoBHasi) # BBIXOJAHA#A (KOHUeBad) xaMepu. I[Ipm pacmoso-
JKEHUH KaMmep AIOKepa B Npefeliax 3aTal/iusBaeMol TOHMBI BepxX KaMmep
¥ JIPOMEXYTOUHLIX KOJIOALUEB AOJKeH ObITh BHIUE MaKCHMAJBHOIO Io-
pu3OHTA BOAB ObecmeueHHOCTbI0 1—3Y ¢ yweTOM BBICOTH BOJHHL Pa3s-
HOCTb OTMETOK YPOBHS BOAHI B T'OJOBHOM M KOHIIEBOM KOJOLHAX JOJMX-
Ha ObITh paBHa Hau GoJblile CYMMBI MOTeph Hamopa BOJb B JIOKepe.
Jasi ciayuas KOnga mpoeKTHPYIOTCA ABe HUTKW JIOKepa JJAsi OXHOH HHMT-
KH BOZOBOJA pacuer KaxKAOfl HHTKM JIOKepa BeJeTca Ha pacxoj, pas-
netit 70—1009% pacxona Boxnl T0 COOPHOMY BOZOBOAY.

[Tepecederne COOPHBIMH BOHOBOLAMH 3KeJNE3HHX ¥ aBTOMOOHJBHBIX
Jopor I m 1] kareropum NOJKHO OCYIIECTBJAATHCA B KOXKYXaX WIH TYH-
HeJiIX C YCTPONCTBOM KoJoAua B rosioBHOH (GoJsee BHICOKOH) 4YacTH
Tepexona M YCTaHOBKOH B HeM 3amOpHLIX TPHCIOCOOVIEHHH (3aJBUXKeK,
3aTBOPOB MM WnGepoB).

[To cornacoBanuic ¢ opraHamMu MuHUCTEpPCTBA CTPOMTENLCTBA H
3KCIJIYATANHH ABTOMOGMILHBIX JIOPOT, JJIs CAMOTEYHHIX COOPHBIX BOXO-
BOJIOB CHCTEM TPOH3BOACTBEHHOTO BOJOCHAOMKEHHS] BO3MOXKHO YCTPOH-
CTBO NEPEXOJOB HOX aBTOJAOPOTaMH (e3 KoxKyxa IO TNy Tpy6 mon as-
TOLOPOTaMH,

Ha caMorTeunsix BOZOBOJAX Neped 3amoplLimMil YCTPOACTBAMH ® lie-
ped. NPHEMHBIMHM DPe3epByapaMi MONXKHH NPelyCMATPHBATHCH aBapHiil-
Hble BEIMIYCKH BOJHL

14.14. Tugpasiuueckuii pacueT caMOTEYHHIX COOpPHEIX  BOZOBOJOB
UMeET HeJbi0 ONpejeNHTh MJIA 3aJaHHBIX PacxXoNOB BOJAK H YKJIOHOB
BOMOBOJOB MHHUMAJLHBIE JHAMETp TpY6 WM pasMepH JIOTKOB TPH HX
MAaKCHMAJbiO ZOTYCTHUMOM HalOJHEeHHH.
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CiapaBanucckuil pacuct caMOTCHIBIX BOJAOBOXOB (IPOU3BOMITCS MO
dbopmysie paBHOMEPHOrO TEYENHSA BOXEL

Q=v 0, (101)

rae Q — pacxon Boas, M3/c;
U — CpPelHSN CKOPOCTh IKMBOTO CeYeHHs TOTOKa, M/C; © — IJIOIakb
KHBOTO CEYEHHsI TOTOKA, M2,

CkopocTh TDH PaBHOMEpIOM JBHXKEHHH Bbipaxkaercs dopmyJoi
Hlesu

v=_¢ ]/R_t , (102)
rae ¢ — xko3d¢unuedr lllesu, 3apucsamHil OT LIEPOXOBATOCTH CTEHOK H
JHa pychia (WM BOZOBOJA), a Taxme OT cro GOpMEL MU pasMmepos;
R — ruapasmuiueckui pajuyc, m:

R=—7 (103)

¥ ~- CMOYEHHBIH I[EPUMEeTp, M; f-—— NHAPABIAYECKHH YKJIOH.
Koapduunenr ¢ pexomenayercss npuraumats no dopmyse H. H. [Tas-
JIOBCKOTO

1
c=— RY, (104)
n
rae 11— Ko3(HUHEHT 1IePOXOBATOCTH, 3aBHCAIMI OT Marepraja H
COCTOSINMSA pycsia Ml BOLOBOJA; y — MOKasaTeJb <CTeleHM, 3aBHOS-
Uit or paguyca R H KosdduuueHTa LIepOXOBATOCTH Nn!

y=2,5 )V 1n—0,13—0,75 VR (V n—0,1). (105)

KoshuuneHt 1epoxoBaToCTH npHHUMaeTcs no Taba. 37.

Kak npasuso, A THAPABJNNECKOTO pacyeTa cOOPHBIX CaMOTEUHBIX
BOJOBOJIOB TIPHMEHSIOTCS HMclolMecss TaOJHIbl /I pacuera KaHajlH3a-
LUHOHHEIX CAMOTEUHBIX CeTell.

Ilocnenane cocTaBesbl Pa3/IHUHBIMH ABTOPAMH.

B Tabmnnax A. A. m H. A. JlyknHBIX pacXojbl B CaMOTEMHEIX Ka-
Ha/M3aUMOHHBIX KOJJEKTOpPax Hcuucienst mo «hopmyne H. H. ITaBnos-
ckoro npu n=0,014. B rabanuax I'. JI. 3axa pacxoibl AaHH AAf TPYO
JxamerpoMm po 600 Mm Briarountessro npu n=0,013, a ans Tpy6 ama-
MmeTpom cBhime 600 mm npu n=10,014.

Kpome toro, nmetorces Tabmuusr H. @, ®egoposa u JI. E. Boakosa,
B KOTOPbIX PacxXOjibl B KAHANH3aUHOHHBIX KOJUIEKTODAX HCYHCJEHB JJs
crokos © Temnepartypoli 10°C W MyrtHocthio 500 wmr/n, TpH 3HAUEHHH
K03 )UIHEHTOB, YUHTHBAIOIIKMX IISDOXOBATOCTD TPYO, XapakTep H
CTPYKTYpy [OTOKa, IPUMEPHO COOTBETCTBYIOUIMX aHAJOrMUHLIM BeJH-
yuHam B tabmupax T. JI. 3aka, 1. e. Ana Tpyd muamerpom o 600 mm
1n=10,013, a csbiie 600 MM — n==0,014.

Ilpu mHONB30BAHMH YKA3aHHBIMH TaOJHIAMK HeoGXOXMMO  YUHTEI-
BaTh, YTO 3HAYeHus pacxonos B Tabuumax H. ®, denopora u JI. E. Boa-
KOBa GOspline, yeM B Tabmunax A. A.u H. A, Jlykunwx u I'. JI. 3aka
/IS MaJblx AHaMerpoB TpyO NMpH MajblX YKJAOHaX ¥ INIPH HAMOJHEHHUSX
0,5 W Bhlllle, a mMpu GOJbIIUX YKAOHAX — IPH BCeX HANOJHEHHSX.

Has 6oapumx auamerTpoB (ot 700—1000 MM u Gojee) 3HaueHNA
pacxoios B. tabaunax H. ®. ®egoposa u JI. E. Bosxkopa Heckosbko
menbiine (Ha 2—3%), yem B Tabaunax JAPYrHX HasBaHHEIX aBTOPOB.
Hmest B BHAY, MTO Ha BOj03abopax MOA3EMHHIX BOX MO CGOPHBIM BOZO-
BOAAaM TPaHCIOPTHpYeTCs UucTasi BoAa (0e3  B3BelUeHHHIX BEILECTSB),
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TaGauna 37
3navenns koahduUHeHTa IUEPOXOBATOCTH 11

XapaKTepHCTﬂKa NMOBEPXHOCTH

3HayeHHus

xo3ddunnenTa

MHHHMaAb-
Hoe

cpepHee

MaKCHMalb-
HOe
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DeroHHas ® XejaesoGeToHHAad,
obpaboTaHHasd,  OIUTYKaTypeH-
Hasi HJIH 3arjaxeHHas OfeX[a:
a) I[pU BHICOKOM KaueCTBe pa-
60T — uhcras IeMeHTHas WITY-
KaTypka u Ge3yKODH3HEHHO 3a-
FJlaJKeHHasi HOBEPXHOCTb

6) npu xopolleM KauecTBe pa-
60T — NOBEPXHOCTL CTJIaXKeHa B
BbIPOBHEHa, IUBH pAaCHIHpeHHs.
3arjax<essl, npyu HeGoJplIoM Ko-
JHYECTBE Ha Tpacce 3akpyrae-
HH#l, uMeomux Goabliide pajgHy-
CHl, W NPU OTCYTCTBHH OTJIOXKE-
HHH HaHOCOB Ha [IHe
Ilpocras 6eTOHHAs HJH XKeye30-
GeToHHas ojmexjga 6e3 LITYKa-
TYPKH H 3aTHPKH:

a) rJaiakuit GeTOH NpHM XOpollo
CTPOTaHHOH CHJIOUEHHON omnanyos-
Ke 0e3 BLICTYNOB Y BIIafMH, IpH
8aKPYIJIEHUAX B IJIaHe cpepHel
BeJIMYHHE, Oe3 [ecka W rpaBHA
Ha JHe

6) mepoxoBaTtbiii 6eToH Cco cie-
AaMu onajgyGkd (BnaJuHEL, OT-
neuaTky), OpH KPYTHIX 3aKpyr-
JEHHSIX B IJIaHe KW TIPH HaJHYHH
OTJIOJKEHH{l TIpaBHi ¥ Necka Ha
IHe

TopxpeTHpoBaKHass MOBEPXHOCTb:

a) NUpH 3aTHPKE NPOBOJOYHOH
cTaJbHOM meTKol

6) Oes UpHHATHA CHEUMaJbHBIX
Mep
Tpy6m —

Kepamuueckyue ¥ UyTyHHELE
AcGecToueMeHTHEE
Berouuble u Kele30GeTOHHbIE

0,011

0,013

0,015

0,016

0,012
0,011

0,011

0,012

0,014

0,015

0,018
0,019

0,013
0,012
0,014

0,013

0,015

0,018

0,021

0,015
0,012




l1podonscenue raba. 37

3uaueHus kKospduuHenta
N
n. ?'l. XapakTepHcTHKa ROBEPXHOCTH MHAHRMANDL- MaKcHMaJb-
Hoe cpeRuee Hoe
OkerpyaupoBaHHbe nnacrmacco- | 0,010 — 0,012
BhIE
HepeBsiHHbIE 0,013 — 0,015
JloTku
DBeronuasn o6auuoBka rpybas 0,015 — 0,017
Beronnas o6aunoBka xopowo | 0,012 — 0,014
OTIeNaHHas
C6opuble xenesoGerounwie Jgor- | 0,012 — 0,015
KH
O6aHUOBKA TeCaHBIM KaMHEM 0,013 — 0,017
[Torpuitie 43 acdaabrobutym- | 0,013 — 0,016
HBIX MaTeplianos

MOXKHO DeKOMeHIOBaTb IPOU3BOJUTh TUAPABJIHYECKHH pacueT caMoTed-
HbIX COOPHLIX BOJOBOLOB M3 GETOHHBIX H KeJe300eTOHHHIX TPyO JHa-
smerpom Jgo 1000 mm mo TaGmuuam H. ®. ®enoposa m JI. E. Bouxosa,
a IJs pacyeTa BOXOBOLOB AHamenpoMm OoJdee 1000 MM uenecooGpasHo
npuMersats Tabmus T. JI. 3aka u A. A, u H. A. Jlykunmx.

14.15. B cayyasx DpHMEHEHHsS JKeJe306eTOHHBIX TPYyO BOJbIIOro
AuaMeTpa ¢ TJAafAKOH BHYTDEHHel INOBEPXHOCTHIO ¢ KOMPDHIHEHTAMH
HIEPOXOBATOCTH CaMOTEMHOro BogoBoja n< 0,013 pexomesayercs mpo-
H3BOAMTL TOBepoulitle pacyeTsl no dopmynam H. H. ITaprosckoro.

Bo Bcex cayuasix paCyeThl BGLUIOJHSIOTCS METOAOM nogfopa: uMed,
KaKk I[PaBHIO, 3allaHHblfl pacxol, mo TabauuaM TOAGHPAIOT JAMaMeTp
BO/J0BOJA, €r0 YKJOH H HaTOJIHEHHUC.

14.16. PacyerHoe HAMOJHEHHe CaMOTEYHBIX BOJOBOAOB HAJICKHT
PHHUMATDL B 3aBHCHMOCTH OT JAMaMeTpOB TPy6:

150—300 MM — He GoJsee 0,6 muamerpa TpyOHl

3560—450 » » 0,7 » »
500—900 » » 075 » »
Cerimze 900 » » 0.8 » »

PacueTHyio CKOPOCTb JBHMIKEHMS BOAB B CaMOTeYHHX BOJOBOJAX
He pekoMengyencst npusumarb Menee 0,5 m/c u Gosee 5 mfc.

iICKOpOCTh BOXBI B JIOKepaX HOMXHa ObTb He MeHee 1 Mmfc.

HawuMenbiline YKJAOHE BOAOBOXOB JJst Tpyb AuaMerpom 150 mv—
0,005 u 200 m — 0,003.

14.17. B ycHOBHAX MepeceueHHOH MECTHOCTH, KOTJAa TpPacCHpOBKa
CaMOTEYHHX BOJOBOJOB ‘HA BCeM MPOTAKEHHHM MOXKET OKa3aThesd SKOHO-
MHIeCKH HeBHTOMNON u3-3a GosbliHX 3ariybiaeHuit, CPHUMEHAIOTCS ca-
MOT@UHO-HaTopHbIe BOJOBOJHL.

CxeMa caMOTeYHO-HANlOPHOTO BOJLOBOXA 1I0Ka3aHa Ha puc. 77.
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Puc. 77. CxeMa caMoredno-na-
TOPHOTO BOAOBOAA

I/ -— yUaCTKH CaMOTCHIIOLO BO-
DOBOAA; 2 — Y4aCTKH Hanop-
HOrQ BOAOBOAA; & — YyYacTKHU
C nepeMeHHbIM peXXHuMoM; 4 —
nbe3oMeTpuuecKan JHHHA NPH
PacYeTHOM Pacxoie  BOABI;
5 — nbesoMeTpHYECKA JIMHUH
NnpE OTCYTCTBHH pacxoxa Bo-
Ibi; 6 — roJoBHo#t KoJozey
Hanmoploro 3yvacrka; 7 ~—ro-
JIOBHOH KOJIOHEL CaMOTEYHOro
yuactka; 8 — cOOpHEIff peaep-
BYap

Pue, 78. PacueTHble cXeMbl Ch~
(OHHBIX BOJOBOAOB

a — AJ5 nepenycka H3 peaep-

Byapa, O~ gns cudoHHOro

cmamuyeckud S gg\ Bopo3aGopa H3 cnma)x;m; 1 —

086t | ToJoBHOR pesepByap; 2 — nmpu-

7 . —\ eMHBIlI MM CcOOPHBI peaep-

TR == Sl Byap; 3 — cudoHHAas TPYGa;
B\ 4 — nbe3oMeTpHYECKas JIHHHKA;

5 4 2 g :‘I&‘.’ 5 — cKBaXHHa; 6 — BaKyyM-

KoTea; 7 — BaKyyM-Hacoc;, 8 —
norpyxxHo#t Hacoc

JuuHa HamopHOro yyacrka BOAOBOJAA ONpPeAeserTcs NMyTeM TOCTPO-
eHHsl TMbe3OMETPHYECKOH JIMHMH OT TepeBaJbHOM TOUKHM MJIH COOPHOroO
peseppyapa. [IpH TOCTPOEHHH MBE3OMETPUMECKON JIMHHH YUHTHIBAIOTCH
TaKxe TMOTEPH Hamopa Ha M3JUB B pe3epByap HJH B KOHLEBOH KOJO-
Jiel], MpuUHHMaeMble DaBHBIMH 1—2 M. ['010BHOH W KOHLEBOH KOJOMIB!
HANOPHOr0 y4YacTKa O00PYAYIOTCA BEHTHJSIUHOHHBIMH Tpyb6amu (B Heol-
XONHUMBIX CIYyYasix — ¢ (hHILTPAMH).

CUO®OHHBIE CBOPHBIE BOJJOBOADI

14.18. Cuponnrie c60pHEIE BOZLOBOALI OOBUHO HPUMEHSIOTCH HA BO-
no3abopax ¢ ypoBHeM MOZ3EMHBIX BOJ, 3aJjeralliiM He rIybxe S5—
8 M OT HOBEPXHOCTH 3&MJH, M YacTO IPOEKTHPYIOTCH B CHcTeMax Oepe-
roBbix (HHQMIbTPAUHOHHEIX) BOoKo3abopoB. Pabora CH(MOHHOTO BOXOBO-
JNa ofeclmeynBaeTCst 3a CUET PasHHUb YpoBHel Boawl H=2Xh,, Haxons-
mweiica 1oJ ammoc(epHbIM JaBJeHHeM B TOJIOBHOH M KOHIEBOH HacTH
cadona (puc. 78).

[pakTuyeckd JONYCTHMBI BaKyyM B cHCTeMe CH{OHHOro Boxoc6o-
pa He JOJIKEH NpeBHIaTh 7—7,5 M BOA. CT. ¢ YYeTOM TOJIOXEHHS CH-
(oHa Hax YpoBHem MOPsi (OCTATOYHBLIH Hamop He MeHee 2,5—3 ).

Cndonnble c60pHBHE BOAOBOAB, Kak TPABHJAO, YCTPAHBAKOTCA H3
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@ Puc., 79. Cxembl KOHIieBbiX
YerpoitieTs. CHOORHRIX  JIHMHUE

@ — NP CBOGOXHOM H3JIHBE;
12 6 — Npd H3JUBe MOK YDOREHB;
8 — npu OCODPYAOBAHHM BaKY-
YM-KOTJIOM; 2 — 060opYAoBaHue
BaKyyM-KOTJOM, coo6iialo-
muMess ¢ atMmocdepoit; 1 —
8 nhLe3oMeTpHUecKasa JHHHAA, 2 —
: cGopHBIli pesepeyap; 3 — Ba-
7 KyYM-Kotesa; 4 — neHrpobex-
< HbI Hacoc; § —— BakyyM-Hacoc;
6 — BaKYYM-KOTeJ, Ccoofuiaio-
muitcss ¢ arMmocdhepoli (TpyG6-
yarasd HacocHas CTaHUMA);
7 — norpyxHuoit Hacoc

T
:
|
!
{
!
!
,I
N
I
!
[P

I
)

N
}'5
[

Puc. 80. CGoprmit cudoHHBIE
BOJOBOJ, ¢ llepenaxoM

| — CKBaXUHBI; 2 — cHGOHHBIN

BOJIOBOJ; 3 — cGopHuIll pesep-

Byap; 4 — BaKyyMm-KoreJ; & —

BaKyyM-Hacoc; 6 — be3oMeT-

puHyeckasi AHHHA; 7 — cTaTHUE-
CKHif FODH3OHT BOABI

cTanbHblx TPyO, obecneuHBaOIKMX HaMOOJBIIYI0 repMeTHYHOCTb BOXAO-
Boga. [Ipn TIaTesbHOM BLINOJHEHHH pabOT BO3MOXKHO CTPOMTEJLCTBO
CUPOHHRIX BOJOBOAOB M3 YYPYHIIBIX, 2Kene300eTOHHBIX HaNOPHHIX, ac-
0eCTOLEMEHTHBIX U TIJIACTMACCOBEIX TPYO.

14.19. Tlo cxeme KOHLEBOTro ycrpoficTBa CH(poOHHBIE COOpHBIE BOLO-
BoAbl Moryt GBiTh (puc. 79):

a) o cBOGOMHBIM M3JAUBOM BOMHI;

6) ¢ M3JMBOM IOJ YPOBEHb BOJHI,

B) C 3aKPHITHM BaKyyM-KOTJOM;

I') ¢ BaKyyM-KOTJIOM, COOOHIAIOIWIHMCH ¢ arTMocdepoH.

[lo cxeme 3apsixd cHOOHHHE BOJOBOLL OOLIYHO MPHHHMAIOTCH C
BaKyyM-HaCOCAMH.

14.20. Tlo runpaB/aHYecKOH CcXeMe BOJOBOJAB MONYT OHTL C HOABE-
MOM K cOOpHOMY y3iay (C oOGpaTHBIM YKJIOHOM) HJH C TIOHHKEHMeM K
c6opHomy y3ay (c mpsaMbiM YKJIoHOM). B mocaennem ciayuae cGOpHBIN
BOLOBOJ MOXeT paloTaTh MOJHBIM CedeHHeM (Kak HANODHHIH) WAM He-
MOJIHEIM CedeHHeM (KaK CaMOTeUHBIH).

14.21. Tlpn JAJanHHBIX CHPOHHBIX BOAOBOZAX H B CAyuYasAX, KoOrjpa
MeCTHOCTh NOHUXKaeTcs K cOopHOMY y3J]y, BOIMOXKHA MPOKJajka cHudo-
HOB C mepenafHbiMu ycrpoiictsaMu (puc, 80). Vaasenue Bo3myxa, cKau-
AHBAKOILEroCsl B BePXHHX TOYKaX {y TepclafoB, OCYULECTBJSETCS BaKy-
YM-HACOCAMH M 3XKeKTOPaMIl IJIM C NpHMeHEeHWeM CIelHalbHBIX  YCT-
poIicTB 1191 3axBaTa BO3JAYXa BOAOII M BHBEAEHHS ero B HHKIU{T yyacTox
BOJLOBOJ.
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Puc. 81. CudonHbii BOHOBOX
C aBTOMATHYECKHM VAAJEeHH-
eM RO3AyXa

! — ronoBHO# pesepByap; 2 —
npHeMHBIR pesepByap; 3 — cH-
doHHB# BOROBOA; 4 — KoJeHo
YMeHBIIeHHOTO AHaMerpa; § —
nbe3oMeTpHYecKas JIHHUS

Puc, 82. YcrpolfictBo Aast oT-
coca BosAyxa B Kouie cudoH-
HOrO0 CAMOTEYHOr0 KOJJIEKTO~ i

pa —_—
! — camoreqHbl cuQroHHbI [ ]
KOMJeKTOp; < — cOopHLIH pe-
3epeyap; 3 — Tpy6a nas copo- [ !
ca BOABI M3 KoOJaJeKTOpa, 4 -—
3XeKTopHaa tpyfay; & — mon- el
peluenyas BOsgywHas TPyOGKa

axkeKTopa; 6 — Tpy6Ka K Ba- X
KYVYM-Hacocy; 7 — oTBepcTHA %4:—

N0 OKDYXHOCTH BO3AYHIHOHK
TPYGKH; 8 — FOPU3OHT BOABI B
CaMOTEYHOM CHOOHHOM KOJ-
JeKTope; 9 — BO3EYHIHAS IIO-

J0CTh; 10 — nmopor B KOJJEK-

TOpe

[Ipocrefiunm u3 Hux (puc. 81) spasercs yMmeHblUende JHaMeTpa
nepenajHoOro yyacTka BOJAOBOAAa C 1edbl0  YBEJHYEHHS CKOPOCTH
Tewenusd sofsl g0 0,6—1 M/c, IpE ®KOFOPOA MPOMCXOMHT YBJEYEHHE
Bo3nyxa BoJOH. Takue ycTpolicTBa paGoTalOT HaAEXHO NPH pPACYETHOM
pacxofe BOJAH. B cayuae, ecnu cudoH JAoJmeH paboTraTh C HepeMeH-
HbIM PeXHMOM INDH MalblX pacxollax B HEM, CKODOCTH B mepemaiHbiX
y4acTkax OymyT YMeHbLIaTbCs HHXe TpeOyemoll BeJuddMHH U OGyjeT
npekpauateCs yHOC Bo3ayxa. JlJis yeTpaHeHHss 3TOTO IpelyCMaTPHBAIOT-
cs JBOMHBIE Tepenanubie TPYOH € 3aABHXKKaMH (0AHA U3 STHX TpyO
BHIKJIIOUAETCS] B TEPHOA paboThl cudoHA € MaJbIMH PacXojaMH BOJH).

Jlpyro#i Twn aBTOMAaTHYECKOro YCTpOiicTBa NpHBeseH Ha puc. B82.
D10 YCTIPOHCTBO MOJKET MPHMEHSTHCH Ha CaMOTEYHOM CH(MOHHOM BOXO-
BOJE ‘¢ TMPSIMBIM YKJIOHOM, pafoTalomeM KakK CaMOTEUHHH KOJJIEKTOp ¢
HellOJIHEIM 3amoJHeHHeM TpYOH. Ilpu srom Hapsamy ¢ oCHOBHOH cGpoc-
HO# TpyGoli Asst yZasdeHHs BO3AyXa M3 BO3JYLIHOH TOJOCTH ycTpauBsa-
eTca CHenMaJsbHas 3XKeKTOopHas Tpyba ¢ BO3NYUIHOH TPyOrofl.

14.22. Tlpum AauHHBIX CHOOHHBIX COOPHHIX BOXOBOJAX (CBHILeE
0,5—1 kM) u mpy ux OGOJBIIMX AHAMETPAX MPENIOUTHTENbHEE TPOH3BO-
IHTL VEAJleHue BBHLIEJMBUIETOCS BO3JyXa € MOMOLIbIO BAKYyM-HaCOCOB.
Konuuectso BO3ayXa, KOTOpoe HeoOXooumo yAaasTh M3 ChHOOHA NpPH
ero pafore, ompexe/sieTcd CONEPIXKaHHeM ras3oB B TPHPOAHOR BoJe H
B cpennem cocrasiser 2,5% (2,5 a1 rasos ma 100 s BoawH).

B cudoHHBIX BOIOBOAAX Bhgeasercss nmpumepHo 40—60% pactso-
penublx rasoB. Kpome Toro, B CHOOHHHH BOZOBOA MONALAeT BO3LYX
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ugpes HelIOTHOCTH CTHIKOBHX COGMMHGHHA TPyS H apMarypnl M MOryT
BBIIE/IATECSA NMApH BOIH.

Q0OwWee KOJHYeCTBO BHLISAMBIIEIOCS BO3AYXa HJIU Casos, KOTOpOe
HYXHO yjansTe W3 cupoHAa BO BPEMs ero padoTH, MONKHO NPHAHMATDH
okono 0,3—0,4 afc na xaxaue 1000 m® Bogn B cymku (npm amMocdep-
HOM {IaBJIeHHY).

IIpousBOAMTEBHOCT, BaKYYM-HACOCOB OIpeJe/seTcd Tak:Ke TO Bpe-
MeHH HayaJbHOH 3apAfK¥ CHGMOHHOH CHCTEMB, KOTOPOE He  JOJKHO
GbITh 3HAUMTeNbHBIM (OT HECKOJIbKHX MHHYT 10 ToJydaca).

14.23. O6niuno cnhOHHEIE BOJOBOAB WPOKJIAALIBAIOTCH € HeGOJbe
iumM TolbeMom K COODHOMY y3ay, ¢ yknoHom 1:200—1:500. Ilpu cu-
(doHax JUIHMHOA B HECKOJNBKO KHJIOMETpOB (M3BeCTHH CHMOHEI JJHHOH
Jo 7 M) JONyckaeTcs yMeHbwarth moaveM xo 1:1000—1:4000. Hus
YMeHbIeHHA MOTeph Hamopa Mo JJIHHe CHGOHHOTO BOJOBOZA CKOPOCTH
BOJAHW B HeM NOpPH OPOKJajiKe ¢ NOLBEMOM MOXKHO cHuxaTh jgo 0,3 wmfc.
Ilpu mpoknafxe ¢ MOHYUKEHHeM II0 TEYEHHIO BOALI CKOPOCTH He JIOJIKHHI
6uts meHee 0,6—40,7 M/c (upu paGoTe cudoHa NOJHBEIM CEYEHHEM).

B Toukax oTcoca BO3AyXxa C TOMOLIBIO BaKYyM-HACOCOB LeNeco0G-
Pa3Ho MMeTh BO3AYIIHBE KOMMIAKM HMJIH BaxkyyM-koreqs OGneM B034yLI-
HOrMO KOJINaKa TMPHHUMAaeTcs Ha 3—5 MHH paBoTH BaxyyMm-Hacoca.

TIpa 060pyJAOBaHMH KOHIEBOTO yCTpolicTBa CHPOHHOK cHCTEMEI
BAKyyM-KOTJIOM eMKOCTb ero Ompefelfdercs MO NPOH3BOJHTENLHOCTH
TIOAKAIAGMBIX K HeMy CHGOHHBIX BOLOBOJOB HA BpeMsa OT 1 jo 5 MuH
# OPHEHTHPOBOUYHO MpHHHMAeTcst B mpefenax 5—10 m3. Ilpu ceoGoxzom
H3JdUBe BOAH XoHel cudona Jo/KeH GbTh 060pPYAOBaH 3aLBUKKON IS
BO3MOMHOCTH 3apsaiaku cudoua. Ilpu HsJuBe TOX [YPOBEHb KOHEL, CH-
¢douHOro BOZOBOJAA CJemyer 3arny6aaTh Ha 0,5 M HMXKE HH3KOTO I'ODH-
30HTa BOJH B NPHEMHOM KOJOALUE.

14.24, PerysnpoBanue pacxofia BOAb 1O CH(DOHHOHR' cucTemMe ocy-
HIECTBJSETCS (pPery/uposanuem paboThl HAcOoCOB, 3a0HpaloUIEX BOAY,
MM MpH KaNbHeHUIeM CaMOTEUHOM OTBOJe BOAL — C MOMOIILBIO 3aJBHIKEK.

14.25. TunpaBauueckuii pacdeT CH(POHHEIX BOZOBOJOB TIDOH3BOJHT-
€51 mo «popMyaaM HAUOPHOTO M Oe3HATMOPHOI0 (CaMOTEUHOrO) HBHXKEHHS
BOJH W HMEeT LeNbio ONMpeNESHTh AHaMeTpH Tpy6, obliie HOTEpH Ha-
mopa Mo JAIHHe Bced CHOOHHOH JUHHM M MaKCHMAJBHYK) BEJAHUHHY Bas
xyyMa (obHuHO B Haubosiee BHICOKOM TOUKe CH(QOHHOH JIHMHHH).

BeanunHa Bakyyma Asax B JI060M CeYeHHH CH(pOHA OMpeResfeTcs
1o popmyne (cM, puc. 78)

02
hBaK=;cAz+—2§—+2hw, (106)

rie Az — BHICOTA pPAaCHOJOXKEHHS UEHTpa (CeYeHHWs Hajn YPOBHEM BOMIH
B TrOJOBHOM pesepsyape ol B HauOOJee yaAajeHHOM BOZosabope;
Un — OKOPOCTHL B CEUEHHH #, M/C; g — YCKODeHHe CHJBI TAMECTH, M/c?;
Shyp — CyMMa TOTEpb Hamopa 10 JAJHHE CH(POHA H HA MECTHHE CONpPO-
THBJIEHHUA, M.

PasHocTh YpOBHell BOAL B TOJOBHOM H KOHLEBOM PDe3epByapax,
T. e. gefictByowuii mamop H, onpepeaser OOLLY:0 BEIHUHHY NOTEph Ha-
mopa B CHOOHHOM BOJOBONE M, ClEJAOBAaTeNbHO, PacXox CHdoHA.

B cayuae, ecqu H3BeCTeH pacxon M JeHCTBYIOIIMA Hamop, pacuer
BenyT moAGopoM, 3aNaBasch JHAMETpaMu TPYG.

IIpn cBobosHom u3auBe cudona pasHocTh ypoBHeldl Boan H mpu-
HHMAeTCAd MEXJY YPOBHEeM BOALI B COJCBHOM pesepByape H LEHTPOM
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KoHuesoro orsepcrua cudona. Ilpu u3MBe B BAKYYM-KOTEN PasHOCTD
yPOBHefl MPUHUMAeTCA PAaBHOX BaKyyMmy B BaKyYM-KOTJIE B M.

B cayuae, ecau ypoBelb BOLH B BaKyyM-KOT/e OyleT HaXOAHTbCH
BHle BBOJAa CHMOHHOrO BOAOBOKA B BAaKYYM-KOTed, JACHCTBHTENbHBIR
Halop OyAeT YMEHBUIAThCS HA BENWYUHY, PABHYIO IVIyOHHE NODMPYKEHHS
HeHTpa BBOJA CHOOHHOrO BOAOBOLA WOX YPOBHEM BOJH B BaKyyM-KOT-
Je,

14.26. B HeKOTODHIX CJy4asX NPUMEHSIOTCS CHOHHO-HANODHBIE CHC~
TeMH B0LOBONOB (pHC. 83).

Puc. 83, Cxema cuPOHHO-HANOPHOrO BOAOBONA
1 — cKkBaXuunl, 2 — cudoHHREle YYAaCTKHM BOAOBONA; 3 —— HANOPHBIA YYacTOK BOLO+
noza; ¢ — cGoprmli pelepByap; & — BaKYyM-HaCOCHRle CTaHILUH; 6 — nbe30MeTPH-
yeckas JMHHES; 7 — ropMSOHTaNbHAas IJOCKOCTb OTCYeTa

Jas Bc{ﬂ.osaéopon, {PACIONIOKEHHEIX Ha HeOO/bIIOM  DAacCTOSHHUH,
OPHUMEHSIOT ‘MHOLAA CHCTeMBl BCACHIBAIOUIHX BOJOBOAOB, MOAKMIOUAEMLIX
K BCacHBAIOLIEM IaTpyOKaM HacOCOB.

CBOPHLIE, PETYJIUPYIOIIME W 3AITACHBIE EMKOCTH

14.27. Ha c6opHbix y3aax Bofo3alopoB TOX3eMHHIX BOX Jpeny-
OMaTpPHBAIOTCS, KaK NPaBujo, COOPHHE eMKOCTH, 2 B HEOOXOZMMBIX CAy-
yasgxX TaKXKe DeryJIMpYIOUI¥e W 3allacHEle eMKOCTH JJs o0eclmedeHHs
He |paBHOMEpPHEIX DACXOAOB BOAB M JJIf XPAHEHHS TPOTHBONOXKAPHHIX H
aBapHHHBEIX 3anacoB BOJBL

EMKOCTH N0 DPHHIMIY HX paboTH B CHCTeMe BOJONDOBOAA MOTYT
6biTh HaNOpHBLMH (HArOpHBIE pPesepByapHl, BOLOHAIMOPHLIE ‘GallHd H KO-
JIOHHBI, TIHEBMATHYEOKHe KOTJb) u Oe3HanmopHuiMH  (pesepByapH, H3
KOTOPBIX BOAA JOJKHA IIePEKAYHBAThCsl HACOCAMH).

OTKpHITBIE BOZKOEMHl Ha BOA03a60pax TOA3EMHHX BOJ HE IPHMEHS-
10TCs BO H30eiKaHnHe 3ampsisHeHHs BOXbL

B HeKoTOpHIX C<Ayuasx, HampHMep NpH ToJaue BOAH M3 CKBAXKuH
HEOCPEICTBEHHO B CeTh HACEJEHHOrO JIYHKTA MJAM NPOMHIUIEHHOro
PENIPUATHA H TPH CaMOTEUHHIX COOPHBIX BOJOBOJAX, MOAAIOINEX BOAY
B CaMOTeYHLIE MJH CAMOTEUHO-HANOPHbIE MANHCTPaJbible BOLOBOJH,
cGOpHBIE CMKOCTH He MpPeXLyCMaTPHBAIOTCA.

14.28. MumumasbHbti- 06beM COOpHOH eMKOCTH IMOXKHO HPHHEMA1n
#a 5—10-MHHYTHH PaCUETHBI DACXOX BOJH, lI0JaBaeMOl M3 3TOH eM-
KOCTH B BOZOMNOROL.

OnHaKo, y4dTHIBasi, 4TO Ha NPAKTHKE HEPeAKO BO3HHKAET He0GXO-
JAHMOCTb OTCTaMBaHHA BOAB, O0beM cOOpDHOH eMKOCTH DPEKOMEHAYyeTcs
NPHHHAMATD B IPe/esiaX MOoJAYYacoBOrO WM YacOBOro pacxofa. B cOopHbix
eMKOCTAX Iejlecoofpasio TakXKe IPeLycMaTPHBaTb MepTBHIE o6beM B
npenesax 5—i10% oOuiefi nonesHoll eMKOCTH [JISi HAKOIVIEHHS OCajKa.

HagonuBuuiicst 0caflok HeOOXOLHMO yNalATh U3 eMKOCTell He pexke
OIHOTO pa3a B r'of.

HOas cMbiBa 0calika NPOEKTHPYETCS TOABOL BOAH € [OCTATOYHBIM
#anopoM (20—30 m Boa. cT.). OTBOX OMBIBHOH BOABI JOJIKEH TPeLY-
CMATPHBATECA B KOJOJCU, H3 KOTODOro LIAM MOXeT YAAMATHCS CaMo-
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TEKOM WJH OTKAYMBATBCH lepeJBHIKHEIMH HacocaMi Ha MJIOIIAAKH JAJd
TIOACYIIIKH,

14.29. Peryanpyowyit 0GbeM 6MKOCTH OIPEENSETCS B COOTBETCT-
BHH ¢ 8aJaHHLIM peRHMOM TOAAYH BOAH ¥ C YUCTOM MakCHMAaJ/bHOTO
BOAOTWOTPeGACHHsS. PacueT eMKOCTH TWDPOHSBOMHTCA OOBIUHBIMH METOLAMH
TIPH TOMOIME ITPa(uKoB (CTYNeHUAaTOr0 WM HHTErPalbHOIO) HIH B Tab-
JIMYHOR hopMe.

Jlasi HeKpYMHbIX XO37HCTBEHHO-IHTHEBEIX BOK03a060pOB (IPOH3BO-
JHTEJIbHOCTbIO o 100 Jjc) peryampyomuii o6beM B COOPHEIX y3Jax
MOXHO TpHHAMaTb paBHEM 10—20% pacxosa BOAbL B CYTKH MaKxCH-
MaJIbHOrO BOJLOIOTpeOJNeHHS,

O6beM XpaHUMOro TPOTHBOHOXKADHOTO 3allaca BOAH B eMKOCTAX
HCUHC/ISIeTCS B COOTBETCTBUM ¢ yxasaHusmu CHull 11-31-74.

ABapuitHble 3anackl BOAH Ha COOPHEX ySJiaX BOL03aGopoB IoOA3eM-
HBIX BOy OOHUHO He XpanaTcd. OJHaKO TakOH Cryuali BOSMOXKEeH Npu
OHOJHHEAHO cXeMe COOPHEIX BOZLOBOLOB H IPH MOJaue BOAH OT cop-
HOTO y3Ja HENOCPEACTBEHHO B CeTh HACeVIeHHOTO NYHKTa HJH TIPOMBILI-
JISHHOrO TIP @UILDHATHS.

Pacuer aBapuiinoro samaca Besercst coraacHo TpefoBamusam CHull
11-31-74.

Ilpr xpaHeHHH perymupyiolllero ¥ aBaPUAHOrO 3amacoB B GMKOCTAX
y @moTpebuTesa Ha BoA03ab0pe NpeAyCcMaTPHBAETCH TPOMENKYTOUHLLN aBa-
puiinbli 3amac Ha 1—2-4aCOBOK PacxXol WO PAaCYETHOH IIPOH3BOIUTEI]b-
HOCTH B0f[03a60pa. B XauecTBe aBapHHHONO 3amaca MOKET HOIOJIb30BATD-
cq 1 06beM, IPeLYCMOTPEHHE Ha OTCTAHBAHKE BOMEL.

clyyae, €C/H CHCTeMa 9JeKNPOCHAOKeHHS BOL03a0OpHEIX yCT-
pOUCTB (KamTaxKeH) MMeeT JAPYryl CXeMy CEKUMOHHPOBAHMA B003a60-
Pa, YeM 3TO HaMmeYeHO CHCTeMOR COODHBLIX BOJNOBOAOB, PacyeT aBapuilHoO-
TO 3amaca JOJXKeH NpoBepaATbCcA Ha cnydall aBapWM HA ONHON H3 JIMHHI
sJeKTponepesaun. BpeMa /s JMKBUJALMM aBAapHMH Ha JHHHAX SJIEKTPO-
nepefaun mprurMaerca Ha JIOII 110 B — 12 4; 35 xB—9 u; 6 xB—6 u;
0,4 xB —3 4.

KomiuecTBo pesepByapoB IPH XDaHEHHH NpPOTHBOMOXKAPHHX H aBa-
pHHHBIX 3amacop IIPUHHMAETCs He MeHee ABYX. IIpH oaHoM pe3epsyape
KOMMYHMKaUHH COODHOro MyHKTa JOJIKHBI JOMYCKaTh MOAaNy Bogsl K
TMOTPEOHTEINIO HJIH K HACOCHOH CTaHUMH B 06X0J peseppyapa.

14.30. PesepyapH H BoOMOHauopHble OGawxH, <corjacio CHull
11-31-74, HapjeXuT NPHHUMAThL 2KejNe300eTOHHEIMH. [lpuMeHeHHe MeTaJ-
JHMYECKHX pe3epBYapoB He jonyckaercs. Jlas celboKHX MecTHOCTeH uHOr-
la npuMeHsioTcs OyToGeronHble, GeTOHHBle M KHPOWYHbIE Pe3epByapHl
He6O0JIbIIOH eMKOCTH.

CrBoabl BOIOHamoOpHHIX OailieH JRONYOKaeTcs CTPOHTH H3 MeTasa
HJH MECTHBIX HECrOpaeMblX MAaTepHaJoB, a I 0axkos NPHUMEHATb Me-
TaJlI.

VunTpiBas TOJOXKHTEALHYIO TeMNepaTypy NOA3SMHEIX BOJ, BOAOHA-
NOpHBle GaUIHH BO MHOTHX CJYdYasix NMpOEKTHpyioTcs Oe3 miarpa, a 06-
CHIIKa pe3epPByapoB NPHHHMAETCS MUHHMAJbHOIL.

Pesepsyaps u BOACHATOpHBIE OalllH, KaK TPaBHJO, IPOEKTHPYIOT-
¢si IO THIIOBBIM HPOEKTaM,
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15, OILEHKA KAYECTBA BOJbl, 30HbI CAHHTAPHOH OXPAHDI
[20, 29, 42, 43, 50, 56, 59]

TPEBOBAHHS K KAUECTBY ITOA3EMHBIX BOL

15.1. KauecTBo BOAL XO39HCTBEHHO-TIHTHLEBOTO HAIHAYEHHA JLOJKHO
VIOBJETBOPATh THTHEHATECKHM HOPMaM, NpeAycMaTPHBAIONIMM Ges-
ONACHOCTh BOAH B SMHEEMHYECKOM OTHOUICHUWH, Oe3BpelJHLIR LIS 340«
POBbA  XHMHMYECKHH cocraB K OJaronpusmHbie  OpraHoJelTHuYecKue
CBOHCTBA.

TpeGoBanus K KadecTBY X03aHCTBeHHO-muTheBHX Boj B CCCP om«
penensiioTcs TOCYWAapcTBeHHbMM cragmaprams  IT'OCT 17.1.3.03—77 u
TOCT 2874—73. Kpome toro, 'OCT 3313—46, 3351—74, 4979—49 u
Op. PerJaMeHTHPYIOTCS MeToAbl OTOOpa, XpaHEHHs M TPaHCIOPTHPOBA-
Hus Opob BOJBL, METOAK ONpefes]eHHs] COCTaBa M CBOHCTB BOJHL

15.2. DesomacHas B 3NHAeMHUECKOM OTHOIUGHHW BONA HE BO/XKHA
COAepxKaThb (0Je3HeTBOPHHIX OakTepuii M BUpYycOB. OOHIYHO WCHOJb3Y-
I0TCSl KOCBEHHBIE WOKa3aTeJn 0e3sBpeJHOCTH BOAM: 1) cremeHbp obmero
OakrepuaJbHOro 3arpsAsHeHHs (He Gosee 100 Gakrepuit B 1 Ma Hepase
6aBJeHHOA BOAH); £) KOJHMECTBO CAHHTAPHO-TIOKA3aTEJBHEIX MHKPOOP+
TaHH3MOB TPYNNH KUIeyHOH maviouxky; Oe3BpedHOH CUHTaeTcs BOJA, B .
1 a1 xoropo# cojepXkurca He Oojee Tpex OaKkTepuil IpyINbl KUIIEUHOH
Ha0HKH («KOJH-MHAeKC» '<53) HWJH ofHa OaxTepHs NPHXOLUTCH He Mes
Hee ueM na 300 cm® Bogsl ‘(«koaH-THTP» ==300).

B oTaenbHHX cayuasx, KOTAa UMEOTCH OnaceHus OaxkTepHAJbHOTO
3arpssHeHHs TOJ3EeMHHX BOJ, KDOMe YKAa3aHHBIX BhIlIe KOCBEHHHIX IO+
Kasarelefl, ONpPENEJSIOT JONOJHHTENBHO COJepKaHHe O0Je3HETBOPHBIX
OaKrepri, KHILEYHEIX BUPYCOB, AHL TeJbMHHTOB.

15.3. DesBpelHOCTb XHMHYECKOrO COCTABA BOJbI OIpeAesercs Mo
COJlEPIKAHMIO BEULeCTB, OTHOCALIMXCA K ABYM TPYINIAM:

1) rpymmna BeiecTB, BXOJSHIHX B COCTAB TIPUPOJHLIX BOJ, He 3arpss-
HEHHHX TPOMBUILIEHHBIMH, CEJbCKOXO3AACTBEHHBIMM, XO3fACTBEHHO-ObI-
TOBBIMH CTOYHLIMH BOJaMH;

2) rpymma BellecTs, TOABJSIOIHXCA B MOA3EMHLIX BOAAX B Pe3yJh-
raTe 3anpsA3HeHUA CTOYHBEIMH BOJAMH M OTXOLAMH.

KOMTOHEHTH ¥ XapaKTepHbBle TOKA3aTeau HepBOA TPYIIIE BeILEeCcTR
HOPMHDYIOTCSt B CAeAYIOIIHX paaMepax (B mr/a): cyxofi ocratok=s.1000,
ofag KecTKOCTb <7 (Mr-sks/in), Xeneso < 0,3, memp < 1,0, monutG-
ZeH <<0,5, mpimbak < 0,06, murparsl  (no asory) << 10, ceumen < 0,1,
cynpdate <Ch00, grrop 0,7—1,5; xaopuant < 350, BHHK < 5.

B OTeABHBIX CHyYasiX [0 COIVIACOBAHHIO € OPraHaMH CaHUTADHO=
3MHAEMHUONOrHYECKO £ayXKOB JONYyCKalTcAd TOBHIUEHHOE COXEepKaHue
B BOZe OyXxoro octatka Ao 1500 mr/n, obmas xectkocTb Jo 10 mr-sxs/a,
cojepxanye xeiesa po 1 mr/a.

VkasaHngple Bbllle TMOKas3aTesiH, a TakXke YeTHpe I[OKa3aTensa Opra-
HOJENTHIECKHX CBOHCTB BOIH (3amax mnpu Ttemmepatype 20°C u @ipu
mononpesanun xo 60°C<<2 GamnoB, upubxyc mpu 20°C <2 Gannos,
nBeTHOCTh <20 rpal, MyTHOCTh < 1,5 Mr/i, a B maBosok &0 2 mr/i)
HofJiexar 00g3aTeJbHOMY ONPeNeJeHHI0 MPH OLEHKe KadecTBa HOA3eM-«
HBEIX BOA.

Cornacio I'OCT 2874—73, orpaHnuuBaercs TakKe COfepKaHue
B BOJE XHMHYECKHX BelLeCTB, KOTOphle HHOTIA MOOaBJASIOT B BHAE pea~
TeHTOB B BOJAY B Ipoilecce ee 00paboTku: MOJHAKPUIAMHL — @O 2 Mr/i;
OCTATOUYHHH AaMIOMHHEHA — 0 1 mMrfa, rexcameradocdar — a0 3,5 wr/a,
TprnosindochaT — o 3,5 Mr/a.
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Cpox BBefeHtis Hopm fo coiepxanmo Gepuinus (<<0,0002 mrja),
cenena (<<0,001 mr/a), crponuus crabuabHoro (=<2 wr/a), ypama
PHPOXHOTO ¥ ypaHa-238 (S 1,7 mr/xn), pamus-226 (<<1,2-10-1° Ka/a),
cTpoHnus-90 (=<<4-10—1 Ku/n), mapraHua (<O,1 mr/1) mepenecex
Toccrarmnaprom COCCP u Munsapasom CCCP ma 1/1 1980 r.

B pajionax, rae MMeeTcs ONACHOCTb 3anPsA3HEHHA NOA3EMHBIX BOJ,
B HX COCTaBe JONMOJHHTeNbHO K YKa3aHHBIM BEINIE ONPeJessiorcs Crueiu-
dHuecKHe BEUIECTBA, XapaKTepHEIe A TEXHOJOTHYECKHX # CTOMHHIX BOA
TIPOMIPEATIPUATHN, a TakXKe BellleCTBA, BXOJANINE B COCTAB 3anps3HeH-
HHX (IOBEPXHOCTHHIX ¥ XO3fAHCTBEHHO-GHITOBHIX CTOYHHX BOJ, CEJBCKO-
XO3SHCTBEHHEIX SAOXHMHKATOB M T. I. K uucay Takux BemiecTs OTHO-
cATCs, Hanpuvep, HedTemponyKTH, (PEHOJH, (OBEPXHOCTHO-AKTHBHLIE
BELECTBA, AMHHONPOAYKTH, (eppOIHaHHIE W LHaHWIH, GeH30J, XpOM,
PTYTh, rekcaxJopas, JAT u MHOrHe IApyrue pemectBa. WIX colepiKanue
B BOJE HE JOJIXKHO (IPEBBHIIIATh IPefeJbHO JOMYCTHMBIX KOHIEHTpalui
(I10K), ycTaHOBJeHHBIX JIJIA BOJOEMOB CAHHTaPHO-OLITOBONO BOLOMOJb-
30BAHHS M BHECEHHHX B CIHCKM, MyGJHKYyeMble W YacTo JONMOJHSEMHE
Munucrepcreom 3mpaBooxpadenuss CCCP.

15.4. Tlpu oOHapyxeHMHM B OTOHpaeMOH BOJe HECKOJLKUX BelleCTs,
KaxkJoe U3 KoTopeix HopMupyercst mo IOCT 2874—73 (3a HCKJIIOUEHHEM
¢Topa, HHTPATOB, PaiAUOAKTHBHHX BEIIECTB), CYMMa OTHOCHTGJbLHBIX
KOHIIGHTpalHil, BHIPAXKEHHBIX B JOJSAX OT MaKCHMAJbHO IOTIYCTHMEIX
KOHIEHTPAauui KaxAoro BeElleCTBa B OTAEJbHOCTH, He NOJ/IKHA OHITH
Govee 1.

15.5. KauectBo BOozn B BOA03a00pax CHCTeM HCKYCCTBEHHOTO {O-
moJMIHEHHs samacos moxsemHbix Boxy (MIIIIB) 3aBucHT OT cocTaBa H
OBOACTB «CHIDOH» BOJH HCTOYHHKA [IONOJHEHHS M NWOA3eMHOH BOXH
SKCIUIYaTHPYEMOro BOJOHOCHOTO TODH30HTA («ecTeCTBeHHOM» ToA3eMHOH
BOJIHI).

B OMEeJbHOCTH ChIpasi BOJKA M eCTECTBEHHAs IOA3eMHas BOZa TNO
COCTaBy M CBOHCTBAM MOTYT OTJMuathest ot TpeGoBanuit [OCT 2874—
73, Bo npu 00s3aTeLHOM YCJIOBHH, YT0 II0C/]Ee MX TIOJHOTO MAHM YacTHY-
HOrO CMEIICHHs B BOJOHOCHOM ilJacTe H BOMO3a0OPHOM COOPYKEHHH,
a TaKXe B pe3yiibTaTe MPOUECCOB (PHIUKO-XMMHUUECOKOTO B3AUMOMLEHCTBUSA
CBIPOR BOJAHE C TIOA3EMHBIMM BOJAMH H NODOJAMH BKCINIYaTHPYEMOIO BO~
JIOHOCHOTO TODH30HTa OTOHpaeMas BOJAAa MJIA MOJayd HOTPeOHTENIO
npuobpeTaer KauecTBa, OTBevawoliHe TpeboBanuam ykasanuoro I'OCTa,

Eciu 310 He JOCTHTAETCH, AOJKHA BHIONHATHCH COOTBETCTRYIOULAS
OYHMCTKA CHpPOH BogM (A0 Mojayn ee Ha HHOWIBTPALHIO) HJAH NOCJTes
JAyIOllas OYHCTKA CMeUIaHHOH BOJH @OCJe OTKAukd ee M3 Bojo3abopa
(mepen mopaueit morpeburenio). CoctaB M METOAH TPOU3IBOJLCTBA OUHCT+
KH BOoJH ykasaun B CHull 11-31-74.

15.6. Tlpu mpoeKTHPOBaHHH BOJA03a00DPOB TOM3eMHHX BOJ HeoOXos
JHMO OPHEHTHPOBAaTbCs HE TOJbKO Ha TOKa3aTeJi KayecTBa BOJAH, Ol
pelesleHHBle Ha YuacTKe BOK03a(0pa B MEPHOL H3BICKAHUA, HO ¥ HMETh
TIPOTHO3 BO3MOXHOTO H3MeHeHHd KaueCTBa BOJH BO BpeMEHH, TaK Kak
B [JCJOBHSIX GKCIJyaTamuu Bofo3aGopa Hepenxo Hab/ofaercs YXyXds
LIeHHe cocTaBa OTGHpaeMoit BOJHL

[Ipor#o3 kauecTBa BOAbLI BO BpPeMEeHH HeOOGXOZHM JJSA ONpeleseHHs
pauMOHANBHOrO peXuMa SKCIIyaTanMH M (cpoka JelicTBust Bojo3alopa,
a takXXe pasMePOB 30H CaHHTAPHOH OXPAHHL

15.7. Tlo cocraBy ¥ BHLY 3arpsi3sHEHHS MOMN3EMHBIX BOJ NOApasie-
JSIOTCS Ha XHMMHYecKHe (OpPTaHMYeCKHe M HeOpraHWuecxue), GHONOrHue-
CKHe, PaJHOAKTHBHEE H TEIVIOBhHIE,

Haubonee kpynmas #o MaciitabaM HHOUIbTPALMA 3arps3HEHHLIX

181



BOA, MOXKeT NPOUCXOAUTH Ha {POMHIIEHHBIX WOMAfKaX, H3 LJIAMO-
B XBOCTOXDAHMJHIN, U3 HAKONHTEJel H HCDApHTENCH CTOMHBIX BOJ, Ha
TOJISIX OPOLIEHHS H WOAAX (U/IBTPALUY,

Yxyalienne KauecTBa NOA3GMHBIX BOJ MOXKeET OHITh CBA34HO C TpH-
BJeYEHNEeM HEKOHANUWOHHNX HJM 3anpPASHEHHBIX MOJ3eMHLIX 'BOJ M3 YAa-
JICHHMX YYACTKOB 9KCINMIYaTHPYEMOTO facTa; MOATATHBAHKEM BBICOKOMMU-
HepaVIN3OBaHHEIX NOA3EMHBIX BOZA K BOA03a00py m3 GoJee ryyGOKHX Ya-
cTell nJacTa; MpHBJACUCHHEM BOJ, M3 BOJOTOKOB H BOJOEMOB, 3arpsi3HEH-
HBIX TPOMBILIGHHBIMH, X03511CTBEHHO-OLITOBBIMH, CelbCKOX03:1CTBEHHBI+
MH CTOKaMH; uH(pHUIbTpauyell 3arpiAsHEHHBX CTOYHHX M aTMOCHEPHBIX
BOJ, (€ 3aCTPOEHHLIX NPOMBILIJICHHBIX U TOPOJACKHX TePPHTOPHI H AD.

B OTIenpHBIX CAyYasix BO3MOXHO 3anps3HEHHWe BOJOHOCHOTO Jla-
cTa 4Yepe3 HEHCHpaBHBle BOJL03a0OpHble, pa3BeNOYHble, ra3oBLle, HedTA-
HEle OKBAXKHHEL ¥ APYTHE TOPHBIE BhIpaGOTKH.

158, B mpoexkTe JOMKHB OBITh OCBELIEHBl HCTOYIIHMKM THTAHUA
MOA3eMHBIX BOJ, ‘4 TaKXe CYLIECTBYIOUIHE ¥ BO3MOMHEIE MCTOUHMKH 3a-
rpasHenuss. OCHOBHOH BSXCIJyaTHPYeMBlii BOLOHOCHBIH IJIacT, CMEXHBIE
(mo paspesy # B WJaHe) BOJOHOCHLIE TOPH3OHTHI, CBS3aHHEIE ¢ HHMH
Gaumaiiiue peku, BOLOSMRI, XPAHHAWIIA OLITOBEIX M IIPOMBILUVIGHHBIX
CTOYHBIX BOJA MOJIKHLL OblTh OXaPaKTepPH30BaHH B OTHOLIEHHM XHMHUE-
CKOTO COCTABa BOAH KaX II0 OCHOBHEIM T0KA3aTeNsM, HOPMEPYEMBIM
I'OCT 2874—73, Tak u no cuenMbuuecKEM TOKa3aTeadsM, XapaKTepH-
3YIOLIEM CTOYHBle BOJAB # IPOMBIULJICHHBIE OTXOAb JAaHHOrO paloHa,
IpeHaXKHbIH ¥ TOBePXHOCTHHIH CTOK € CeJbCKOXO3AHCTBEHHBIX TIJI0M1a~
el o T, 6.

30HBI CAHUTAPHOM OXPAHBI (3CO) BOJO3ABOPOB
[IOA3EMHDBIX BOJ

15.9. Coraacuo mocraHosjennioc UMK u CHK CCCP or 17 mas
1937 r. u CHull I1I-34-74, B messx mPeNOTBpAlleHHs] 3aTpPASHEHHA BO-
Il B OKPEeCTHOCTH BOZ03a0OpPOB MOJ3eMHEIX BOJ [YCTAHABJIHBAIOTCS JBA
10sica CaHUTapHO! oxpaHbl: | mosgc — 30Ha cTpororo pexuma # 11 mosc —
30Ha OrpaHU4YCHHH.

B 1 mosc, npenHasHAueHHBI (K1 HCKJIIOUEHHS BO3MOXKHOCTH Cliy-
yafiHoro 3arpssHeHusi BOJLI HEMOCPENCTBEHHO B BOJ03aGOPHEIX COOPY-
JKEHHAX, BKJOYAETCS YYaCTOK BOJOHPHEMHOrO0 COOPYXKEHHS H CBA3aH-
Hble ¢ HMM HacOCHas CTAaHUMsA, YCTaHOBKa JJIsg 00DabGOTKH BOAH H pe«
3epByaphl.

Tpanuusl 1 mosica pacmoJjaraioTcss OT BOJAO3AGOPHHX COOPYXKeHHH
Ha paccrosanuu He MeHee 50 M TPH HCHOJNL3OBAHMM OE3HATOPHHIX BO-
{IOHOCHEIX TOPU3OHTOB H He MeHee 30 M TPU HCIOJNL30BAHHH aPTE3HAH«
CKHX BOJOHOCHBIX TOPHUSOHTOB MJM MEXIJIACTOBBHIX BOJOHOCHBIX IOPHSOH-
TOB €O CBOGOAHOH NMOBEPXHOCTBIO, HO MEPEKPHITEIX MOILIHOH TOJIIeH Ccila-
GOMPOHNUUASMBIX CYIAUHHCTBIX OTJI0XKEHHH,

iICanuTapHoe COCTOSHHE TEepPUTOpHM [ mosica MOJIKHO COOTBETCTBO-
BaTh ykazauusam CHull I1I-31-74.

15.10. Ha teppuropuu Il nosca canurapHofi oXpaHsl HE AOMKHO OHITh
HCTOUHHKOB 3arpsg3HeHHs, B CBS3M € uYeM 3JieCh, B COOTBETCTBUH CO
CHulIl I1-31-74, orpanuunBaercsi pasMellieHHe IPOHU3BOJCTBEHHBIX 00B-
€KTOB, MPOBEJECHHE 3eMJIAHEIX, T'ODHBIX, CTPOHTEJBILIX paboT # mpuMe-
HEHMC CeJChKOXO03HCTBeHHEIX SILOXHMHKATOB.

CocraB OrpaHHYHTENbLHBIX MEPONPHSTHH  JOJKEH OnpefensAThCs
B KaXJAOM OTHAEJNGHOM CJyyae € VUeTOM THNIA BOAOHOCHOro InIa-
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cra (HamOpHBI AW Ge3WAMOpHHIL), HCTOUHMKOB €r0 [MTAHMA, CTENeHH
3aIIHIEHHOCTH OT HHMHALTPALHH 3arpsA3HEHHHX BOJ, THNA BOJ03a60-
Pa u pexuma €ro sKkCliLyaTanuy.

15.11. Ha fyyactkax ¢ HCKYCCTBEHHBIM TIOTIOJIHEHUEM 3alacoB MOX-
3EMHBIX BOp B 30HY CAHMTAPHOH OXpaHH BKQYAIOTCHA: a) BOXO3aGOpPHI
Ha OTKPHLITHIX HCTOYHHUKAX, HOMOJb3YeMEIX JJIf [OMOJHEHHS NOA3GMHBIX
Boj; 6) BOH03aGOpH MOASGMHHIX BOJL (KATAXKHLIE COOPYKEHH:);
B) MHOUAbTPAUMOHHEIE COOPYXeHHS (6acceliHbl, OTCTOMHMKH, KaHasbi
M T. M.); T) BOXOBOABI, MHACOCHLIe <CTAHUMM, YCTAHOBKH JJA MpPeJMH-
QUALTPANKHOHHON K mocexyloueli 06paGoTkH BOLBL

panuust I u IT moscop 3CO OTKPHITHIX BOAROEMOB, HCIOJNb3YeMbIX
B KaueCTBE MCTOYHHKA TOTIONHENHS MOA3EMHBIX BOJ, & TaKike CBISaHHBIX
€ HUMH BOJOBOLOB H COOPYXeHuH nJsi 00paGOTKH BOAbI, YCTaHAaBJMBA-
10TCa B cOoTBeTcTBUM ¢ yKasanmaMmu CHull 11-31-74.

lpaunnst I nosca 3CO monAseMHHX BOA03a6OpPOB B CHCTEMax HC-
KYCCTBEHHOIO NOTOJHElIHs] HasHAYaloTCH Ha CACAYIOWHX PACCTOSHHAX:
OT BOJ03a60pHBIX .(KANTaXKHHX) COOPYXKenui — He MeHee 50 M, oT HH-
(UALTPAIMOHHBEIX COOPYKeHHIT — He MeHee 100 o,

15.12. \Ipanuns Il mosica yOMIKHEL HAXOAUTBCS HA TAKOM DacCTos-
HHH OT BOJ03a6opa, YToOb 3arpsi3HEHHs, MONABIIHE B BOWLOHOCHEIH ToO-
pH30NT Ha rpaHMUE HAH 3a NpEicsiaMy BTOr0 T0sCa, He TOCTHIIH BO-
Jlosabopa. B coorsercTBHit ¢ 5THM Tpanuus Il Tosica MPOBOASITCA B OC-
HOBHOM MO HeifiTpanbHbiv — (pa3Jic/bHBIM)  JHHHAM TOKa, KOTOPLIMH
OKOHTYPHBAETCs B mJaHe o6jacth nuranus (obaacts 3axBaTa) BOJO-
3abopa.

a OTKPHITHIX YuaCTKax oOnacTu nuTaHust BOX03abopa, HampuMep
BBEPX MO MOTOKY MOA3EMHBIX BOJA, 2 TaiKe JJS MaJhHX B0x03abopon,
PacCYMTaHHBIX Ha OrpaHHyeHHBIl CPOK SKCIJAyaTauud, rpanuna II nos-
ca (cm. pHc. 84) pasmelaercs Tak, YTOOM XUMHUYECKHE 3arpAsHEHHs
He MORIH JOCTHYL BOoAO3abopa B TEUCHHE PACYETHOIO OPOKA SKCMAya-
Tauuu fp=26—50 Jer.

15.13. Jlns wesauuuieHHbIX BOJXOHOCHBIX TOpPH30HTOB (GesHamop-
Hble TJaCTHl, @ TaKkxXKe HerJy6OKO 3aJjieraioliye HaTOpHbIe TJIACTH, fie-
PeKPHIThIE TPEUIHHOBATHIMH MM CJAa0ONPOHHLIAEMBIMH NOPOXAMH) BHYT-
pu II nosca, onpemenesHoro nmo fp=25 Jer, LeaecO06Pa3HO BLIAL/ATh
CAHUTAPHYIO 30HY TMPOTHE OaKTEGDPHANLHOrO 3arpssHeHHs. PacuerHwil
CpOK s OTpefeNeHUst TrpaHulb! 3TOH 30HH TPHHHMACTCS PABHHIM
200—400 cyT, uTO COOTBETCTBYET COBPEGMEHHBIM TPEACTABJECHHSM O JJH-
TeJLHOCTH BBRKHBaHHA GaKTepliif B MOJ3@MHBIX BOAAX:

a) mpH NOoCTyMcHHH 6GaxkTepladibHBIX 3arps3HeHHH B TIOA3GMHEIE
BOAbB M3 OTHOCHUTEJbIO MaJo 3arpA3HElHBIX OTKPBHITHIX BOLOEMOB —
200 cyT;

6) mpH HAJHYHH MACCHBHBIX H MOCTOAHHO JeHCTBYIOIHX HCTOUHHKOB
GakTepHANbHOTO 3arpsAsHeHus  (moka  HABTPAUMH, CKOTOBOJIYECKHE
(depMb, MecTa TMOCTYIJIEHHsT Hepa30aBJEHHHIX CTOUHBIX BOX H Ap.) —
400 cyT.

15.14. B OTJAeNbHBIX CAayyasX, Korja BO3MOXKHOCTb TOCTYINIEHHS K
BOI03a00py 3arpsA3HAIOLMX BEUWISCTB Ha OMNpeJeseHHOM [YyaCTKe He
HOKJIIOUAETCS, JOJIKHO BBHILEPIHBATBCA (YCHOBHE, YTO B CMECH C BOJOH
H3 OCTa/IbHBIX MCTOYHWKOB MHUTaHU], OO0ecleunBAIOMKX [POU3BOJAUTENb-
HOCTb BOH03a60pa, KOHUEHTPAUHd ITHX BelleCTB He OYJAET 1peBHLIATH
JOTIYCTHMOH HODMEL

15.15. IToMumMo oOrpaHHUHTEJILHBIX Mep, KOTOpHE CJeZyeT OCYLIecT-
BT Ha Teppuropuu Il mosica, B NIpoeKTe 3S0H CaHHTAPHOH OXpalb
AQIAHD OBITh OTMpaKeHL MEPONPHATHS JJIA JIOKAJIH3AUHA M JHKBHIa-
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Puc. 84, CxemMa K pacyery XapakTepHcTHK (HALTPALNOHHOrO NOTOKA mpH padore
OAHHOYHOTO Bogo3abopa

a — CKBaXMHa B YHaJeHHH OT DeKM ¢ GBITOBBIM IIOTOKOM; 6 — CKBaXXHHa BOJH3H
PeKH ¢ OLITOBBIM TNOTOKOM, 8 — AHHEHHBLIN Psij CKBaXKuH BOAM3H pexu ¢ GHITOBBIM
NOTOKOM

TMH 3anpAsHeHHs NOJ3eMHBIX BoJ 3a mpefeiamu II mosca (econu Takoe
3arpsi3HeHHe HMEST MeCTo)., DTo MO3BOJKT NPOMIUTL BKCHAYATALHIO BO-
mo3aGopa sa mpenenaMH pacyermoro 25—-50-FeTHero cpoka u Oyner
CIIOCOGCTBOBATL COXPAHEHHIO 3aN1aCOB MPECHBIX TION3SMHEIX BOJ B IIe/JIOM.

15.16. Tmaporeosoryueckye pacueThHl JJAd OOOCHOBAHHS 30H CaHH-
TApHONX OXpaHH CJLYEeT BHINOJMHATh, KAK MPABHJIO, MO METOIHKE, COOT+
BETCTBYIOI(E/l METOaM OLCHKH [HPOM3BOAHTENLHOCTH BOJ03a00pa B KOH-
KPETHHIX APHPOAHBIX YCJHOBUSAX (B OTHOLIEHHH BLIGOpA PacyeTHOH Moe-
JIH, OCTAHOBKH KPaeBLIX YCJIOBHH H T. IL.).
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{Ips stoM 10 BO3MOIKHOCTH AOJMKHbLI Y11 BIBATHCS OCHOBHEIE (DH3H
KO-XHMHYECKHe TPOIECCH B3aNMOACHCTBHA Das/MUHHIX XHMHYECKHX KOM«
{IOHEHTOB, MOCTYNAIHX B BOJOHOCHEIA mJacT Wu3BHE, C NPUPONHEIMK
BOJ@aMH M TOPOAAMH.

PacueTH pasMepoB 30H CAHHTAPHOM OXpaHbl JKOVIKHH BXOAUThH B
COCTaB M3EICKATEJbCKHX MaTEPHaloB, 00OCHOBHIBAIOLINX SKCIVIYATALHOH-
HHie 3amach MOJA3eMBLIX BOJ HA YUacTKaX BOX03a0OPOB.

15.17. TlpnOmikennas METOAHKA TPOTHO3a MHTPaLUH 3arpsi3HeHMi
B MON3EMHBIX BOJAX HAa paccTosHHe L OT MCTOMHMKA 3arpASHEHHS MO-
XKeT OHITh clellaHa Ha OCHOBe CJIeAYIoHIel obuel 3aBHCHMOCTH:

L=Ld>+0»5 (Lrp+ Lg)» (107)
nme Ly — paccTOfHMe OT HavyasbHOA TOUKH JBUXKEHHS KOMIOHEHTA IO
¢ponta dmIbTpauun (paccMaTpHBas TaKOBOH XKaK (POHT «IOpLIHEBO-
0 BRITECHEHUS», T. €. TOJLKO NIOJ BJHSHHEM KOHBEKUMH, 6e3 jyueTa oc-
JOXHAIOMHEX (GakTopoB); Lrp —JdJauHa 30HH Jedbopmanun ¢poura
(GuabTpalyd, OOYCNOBVICHHOH rpPaBHTALMOHHHIM sdderToM; Ly — miu-
Ha 30HHl AHCIEPCHH.

Ipu puurenpHOR GuIbTPauHH HauGoJblIMe PA3MEPH MMeeT BeJH-
gyuHa Ly, TO3TOMY AJS OPHEHTHPOBOYHHIX DAacYeTOB Ha PaHHUX CTafu-
X NPOEKTHPOBAHH MOXKHO OIDAHHYHBATBCA ONpEefeJeHHeM 3TOR Be-
JIMYHHBL

ITyrs $uabTpauuu mo Jiobomy Hampasiennio Ly, BpeMs TPOXBH-

JXeHHA BellectBa ! M MOJHAX CKOPOCTH (PHIILTP ALHMH V¢= ]/ "i +°2
CBSI3LIBAIOTCS 3aBHCHMOCTDIO BHAA
ndlL,
i S T} (108)
Vo

rie 1 — aKTHBHAA NOPHCTOCTL NODPOAHL

Hs spipaxenns (108) Jaisa HeKOTOPHX HawboJee NPOCTHIX pacueT-
HBIX cxeM (uJIbTpaLHM B paHoHe BOA03afopa TOJYYeHH aHAJHTHUECKHE
BHIDAXKEHHSA, TO3BOJAIONHE BHIYHCIAHT BPeMA JBHIKCHHS Beliecrsa [s
K B0J03a60py TIpH eTo sxcmiayaTauus (oM. Taba. 38 u puc. 84).

15.18. B yC/I0BHAX, XapakTepH3YIOWHXCs (DHILTPALMOHHON HEOWHO-
POAHOCTLIO [IOPOA B TJIAHE M B pa3pese, CAOKHLIMHE TeOMETPHUSCKHMH
KOHTYpaMH JAPEHHPYIOIIUX W THTAIOMHX BOJOHOCHHHA MJAacT OGBEKTOB
(pexH, Bolo3abophl, WIaXTHHE BHPaGOTKH, (HUABTPYIOLIHE HAKONHTETH
CTOYHEIX BOJ H [p.), M3MEHEHHOM BO BPEMeHH HMHTOHCHBHOCTH JpeHHpO-
BAaHHS M NUTAHUSA, — PACUETH BDEMEHH NEpeNBHXKeHUst 3arPA3HEHHEIX HIH
MUHE@DAJH30BAHHEIX BOA K BOA03a00pY BHMOJHAIOTCS TO THAPOAHHAMHs
UECKMM CeTKaM (GHUJAbTPALMOHHOIO NOTOKA.

Ilis mOCTpOeHHs CETOK TIPHUMEHSIOTCA UMCJeHHEle ¥ TpadoaHaNUTH-
YeCKHe METOJH, a TaKKe MOJeMpoBaHHe (PUIbTPAUHOHHOIO TOTOKA Ha
anaJoroBbix npubopax u DLIBM.

PacueTsl NPOUSBOAATCH IO JMHHAM (MOJNOCaM) TOKA, BEUIEASEMBIM
Ha MMApoXHHaMHuecKux ceTkaxX. [Ipy oTOM BpeMA WPOABMIKEHHA Yas
CTHL BOWH MO JIIOGOH JHMHWHM (T0J10ce) TOKA K BOJL03a60py cOCTABAAET
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Tab6awma 38
dopMyab pJd onpejelieHHs BPEMEHH JBHIKCHHS 3arpA3HeHMii K BOA03a0opy B NPOCTeAlNX cxeMaX GUALTpALKH

Cxema @mastpanum O amioh mammn noks o | o soea o1 cencomn L Ao Bonosagops
1. BomosaGop B ynaleHHH OT pex: C Xy = ._—g-; x=0; y,==% _Q_; mn Xp
6uITOBHM noTOKOM (pHC, 84,a) P 2nq P 4q te="—|Lp— *pln Ly—x )
Q —*p
x=o0; = &—
Yp 2g
mn dz + y3
2. Bonosabop BO/HM3H PeKH mipn—Q-q>d Yp= ]/d (T% — d) lg = — [Lq,— d+ —2
- 4 : q Yp
(puc. 84,6) d L
X (arctg—— ~ arcig *)
Yp Yp
mnd Q
3. JluHefiHHA pSA CKBaXHH GOJBLION - O pexnty =~ (qs: E)
JJHHE V pekH ‘¢ GHTOBHIM IOTOKOM C o4 6
(1>2,5d) (puc. 845) O CTOPOHH KOPEHHOTO o :Lp;ra
(L¢>d) Iy = q

Hpumewanua: 1, Q—pacxox Bogosabopa, M3/cyT; g — eCTECTBEHHHIH MOTOK TWOL3EMHEX BOX, MZ/cyT; d — pac-
CTOsiHHe OT Bojo3abopa Ao pekH; Ly —rpaHHNA MeXIy 3arpA3HEHHHIMH M UMCTHIMH BOZAMH IO TJIABHON JMHHH TOKa;
2! — gnuBa JMHEHHOTO PsAJa CKBaXKMH; /71 — MOIIHOCTE BOXOHOCHOTO IIACTa; N — aKTHBHASN MOPHCTOCTH; Xp, Yp — KOOP~
JHHATH XapaKTePHEIX PasgefbHHX TOogek (cM. puc. 84).

2. B cucremax HCKyccTBeHHOro momouHenHsi Q=Q»—Qs, rae Qs — nousuit ne6HT Bogosabopa, Qs — pacxof BOAH,
nocrynaomed H3 HBGHALTPAIMOHHBIX COODYXKEHMH.



p
tp = 2 At i
i=1 (109)
AL;
A t} = '_"'T/]—' .
31ech p— uMCAO OTPE3KOB, BBIISJNSGMHX Ha MyTH GuapTpamun Lg;
j —muoMep orpeska; ALj;— pauHa oTpeska; Vj — jJelcTBHTeNbHAsA CKO-
POCTb (PHIABTPALNH HA OTPe3Ke.
Benmunnnl Ly u Lyp, BXoasmue 8 obuyyio dopmyay (107), B omHO-
MEPHOM TIOTOKE OIPEASISIOT MO 3ABHCHMOCTIM:

Ly~6,6 VDt¢n, (110)
rne D — xoxhduunent JUCIEPCHY; 7 — aKTHBHAS IOPHCTOCTD;
Lp~22V (kmAycoso)/n , (111)

rfe k, m — COOTBETCTBEHHO KO3(h(pHUHEeHT GUABTPAUMHT H MOLIHOCTbL BO-
JIOHOCHOrO @11aCTa; ¢ — YroJ HaxJjOHa TJaacTa K FOPH3OHTY; f-—Bpemsi;

Ay= D"V (112)
Y2
(V1 B y2 — ylenbHBEI Bec COOTBETCTBEHHO 0oJee TAXKeN0H M MeHee TH-
XKenol BOJH).

15.19. Tomumo onpedeleHyss BPeMeHM IBHKEHHMA HEKOHJHIMOHHBIX
HUIY 3arpA3HEHHLIX BOJ K B0J03a60py, B 331auy NIPOrHO3a BXOXHT OLLEH-
Ka KOHUEHTPaI¥H NPOCJHEeKHBAEGMOr0O KOMIOHEHTAa MM ofumell MuHepa-
JIK3alMH BOAEI B Boxosabope Cp [ocJe MNPHX0JA 3anpsA3HEHHHX BOJ.
Haig aToro nanosns3yercs GopMyna aMeuleHus

k
2 Q C;

i=l1
CB = Q ’ (”3)

nie Q:—cocrapasolue nebura BoXo3abopa, obecneynBaeMHE IPUTO-
KOM TOA3GMHBIX BOJA OTACHABHEIX HCTOMHWKOB IIMTaHWA, HampuMep H3
He3arpsA3HEeHHON 4YacTH eCTECTBEHHOTO NOTOKa, H3 PEKH, U3 (DUIBTPYI0«
LIero HAKOMHUTeJs, M3 3arpA3SHEHHOrO YYacTKa ECTECTBEHHOTO IIOTOKA |
Ap.; Ci:— KOHUEHTpauHMsa OPOCTEXHMBAEMOr0 KOMNOHeHTa (MaM ofmas
MHHEpaJu3anus BOAK) B "1;ex ®Ke HCTOYHHKAX UHUTAHHR; Q — CymMMapHbii

nebur Boxosabopa (sz Q:).
=]




16, OMPOBOBAHUE BOJNO3ABOPOB.
HABJIIOJ EHHS NPH 3KCNNYATALUH

OJIPOBOBAHUE BOJO3ABOPHBIX COOPYXEHHN
TMEPEA COAYEM B QFCIVIVATALIMIO 1 HABJIIOJIEHU A
3A PEJXXMMOM ITIOA3EMHBIX BOJ ITPU SKCIVIYATAIIVIH

16.1. Tlo OKOHUAHWH CTPOHTENBCTBA OTHENBHEIX CKBAXUH M 1IAXTe
HHIX KoJoaues (OypeHus u ofopyloBaHUS (GHALTPAMHM) H3 HHUX HPOH3-
BOLSATCA CTPOUTE/bHBIE OTKAUKH, U.QJII:EO CTPOUTEJNbHBEIX OTKAaYeK sABJAET-
€A NpOBepKa COOTBETCTBHA (DAKTHUECKHX BEJHUHH AeGHTa H NOHHIKEHMS
VDOBHSA [IPOEKTHpPYeMbIM, OLeHKAa KayecTBa (QUAbTPA M KayecTBO BOAH.

CTpOHTENIbHEIE OTKAYKH CJACLYyeT NMPOBOLUTH C AcOHTOM, PABHBIM HIH
TPEBOCXOAAIIHM MPOKTHHIN,

TIpomoKATENLHOCTL CTPOHTEJNBHHX OTKAaueK ONpeeisiercs B 3a-
BHCHMOCTH OT KOHKDETHHIX THJPOTEOJOIHYECKHX YCHOBHH M JOVIXKHA
6GHITh He MeHee 2—3 CMEH.

16.2. Ha xpymumx Box03a00pax mocje IOJHOTO OKOHYAHHS CTPO-
WTENBCTBA COOPYXKEHHH H KOMMYyHHMKanui (BKialouass oGOpyLOBaHHE BO~
JNo3abopa KOHTPOJILHO-HGMEPHTEJIFHEIMA MPUOOpaMH # YCTPORCTBO CeTH
DYHKTOB HaGJ/HONEHHE 3a PeXUMOM TOJI3eMHBIX BOXL) JOJEZKHO GHITH NPO-
BeJleHo onpoboBaHue BCEI'o BOZO3abopa B LENOM.

OnpofoBaHHe M C€laya BONO3aGOPHEIX COOPYXKEHHA B SKCIMIyaTa-
OHI0 AOJUKHE GHITH MPEIYCMOTDEHEl B WPOEKTe M MPOBONHTHCS 110 Clie-
IHANBHOH mponpamMe,

OmnpoGoBalne ¥ CRagy Bojo3abopa B SKCIJAyaTaUHIO TPOU3BOTUT
OpraHu3alus, CTPosllast BOX03a6op (NOAPAAMMK), COBMECTHO € Opra-
HH3auuefl, mpuHEMalomed Box03abop B eKcnAyatauulo  (3aKasuwMK), c
yyacTHeM HPOEKTHOH OpraHy3aly,

TMpu HeobxoauMoCTH JJisi ompob6oBaHHs BOX03abopa M BBOJAA €ro
B 3KCIUIyaTallHio @pHBJeKaeTcs HaJafouHas OPraHH3alus.

ﬂ'?omonmmumocm orrpoGoBAaHKA, COCTaB M UacToTa HalmomeHwi
8a paboroil BOX03alopa ONPeNeNIOTCS B WMPOTpaMMe B 3aBUCHMOCTH OT
TUAPOTEONOTHIECKHX (YOJIOBHA MeCTa pasMellleHust B0j03abopa, THNA
H KOHCTPYKTHBHLIX €ro 0cOOeHHOCTEH.

PesyabraTs! 0npo6oBaHHs BOA03aGopa JOMXKHH GHTbh NPEACTaBJIEHH
B BHIE OTYeTa (3amHcKM), COJEpKAUIero KPATKYI0 THADOTEOJOTHUSCKYIO
XapaKTePHCTHKY YuacTka BoX03a06opa, TMJaH Bono3abopa, ero THI, KOH«
CTPYKTHEHHE OCOGeHHOCTH, (aKTHYeCcKHH MaTepuast ompoboBaHus, PeKo-
MEHIANYY TO PeXKUMY KCITyaTaury sonosabopa.

16.3. B cootBercTBuH ¢ «Ilo/OKeHHeM O TIOpPAAKe HCIONL30BAHUS
M OXpaHHl NOA3eMHHX Boj Ha Teppuropun CCCP» na soposabopax mops
3eMHBIX BOJ B TEUeHHe BCETO MOPHONA MX BKCIMIYATAlHMH JBOJKHHE fIpo-
BOJHUTBHCS PeXHUMHble HAGMIONEHNS 3a YPOBHSMHU, TEMIEPaTypod, XHMue
YECKWM COCTABOM TOASEMHEIX BOJ U nebutoM Bojo03abopa.

Henbio pexxMMHKX HaOMIONEHU sBAsSETCA:

a) BBHISBJEHHE XapakTepa H3MEHEHUST €CTECTBEHHONO PEeXHMa TON«
SeMHBIX BOJ IOJ, BJIMSHUEM BOLOOTOODA;

6) ompeneseHde ONTHMAILHOTO DEIKHMA SKOMJIYyaTalliH BOO03abopa;

B) CBOEBpPEMEHHOE IIPEAYNPEeXKJSHHe BO3MOXKHONO YXYAIICHHS Ka-
4eCTBa MOL3EMHBIX BOJ #a YJYacTke Bomo3abopa;

T) ONEHKAa BJHSHHS SKCIVIyaTalluH BoJ03a00pa HA CyUIECTBYIOUImE
BOA03a6OpH MOA3EMHBIX BOX, 4 TAKKe HA MOBEPXHOCTHHIE BOXHEIE
HCTOUHMKY M HKOJOTHYECKHE YCJOBHS JaHHOIO paiioHa.

16.4. J{na mpomM3BOACTBA pPeXUMHBIX HaOmoXeHHA B WEpPHOH BKC-
mIyaTanyy Bo403360pa C03AAETCA CETh UYHKTOB M3 HAGMONaTeTBHBIX
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CKBAXKHH, BOLOMEPHBIX MOCTOB Ha BEIXOAAX MOJ3EMHBIX BOJX HA JHEBHYIO
NOBEPXHOCTb, Ha BOZOTOKAX M BOJAOeMAX, CBA3AHHHIX € TOLJIENAIHM
3KOMJIYaTalHH BOJOHOCHEIM TOPH3OHTOM. B ceThb mymxToB HabaopeHHi
BKJAIOYAIOTCE AKICMJAYyaTaNHOHHBE " BONO3aXBATHHE CO-
OpyXeHHsa (CKBAXUHH, KOJOAUS # Np.), B NPOEKTEe KOTOPHX
JOJXHE OHTh MPelYyCMOTPEeHH yCTpOficTBa W nNpH-
cnoco6aeHHs AJs NPOH3BOACTBA PeXHUMHBX Ha-
Gaoxernuniit (uamepeHus ypoBie#l BOJB, HeGHTOB TeMmepaTypbl, OT-
6opa mpob BOMHL).

16.5. CxeMa pacnosioXXKeHHs HabM0faTeNbHHX TYHKTOB, HX KOJIH-
9eCTBO, KOHCTPYKIHA H 9acCTOTa HaG/IOXeHHE ONpPeAessIOTCS THIOM MOJ-
3EMHBIX BOJI, YCAOBHSMH NHUTAHUSA NJACTa, CAHUTAPHEIM COCTOAHUEM yyact-
Ka, CXeMOH H KOHCTPYKILHell BORo3abopa U PeXHMOM €ro 3KCIJIyaTauHH.

Ha Bono3abopax, COCTOAMNX #3 PSAJNOB CKBAXWH, INAXTHHIX KOJOJ-
IeB, H Ha TOPDH3OHTAJbHHIX BoJ03aGopax (HpeHsl, rajepen) HaGmoxa-
TeJbHEIE CKBaXKHHBHI B Npefiefiax BOA03aGopa ¥ B 30HE ero BJAMHAHMS le-
Jecoo6pasHo PacloJaraTh TO TONEpPeUHHKaM NOPNeHAHKYIAPHO K JIHHUA
Bono3abopa u3 pacuera 1—2 nonepeunska Ha 1 kM dpoHTa BOLO3aGO-
pa. [Ipn sHaumTenbHoll uauHe BoRo3abopa (Gonee 5 ®M) paoccTosHHE
MeXIY NoNepeyHdKaMM MOXeT GHITh yBeauyeHo X0 2—3 kM. OgHa ©3
HaOJloJaTebHEX CKBAXKHMH Ha KaXJAOM TOINepeuHHKe JOJKHA TPHXO-
JAWTHCS Ha JIMHHIO BOJ03a00pa H PacmojiaraTbCsl MeXIY SKCIIYyaTamHOH-
Huvu ckBaxkmHamu, [lar Mexny HaGMORATENBHBIMH CKBAXWHAMH Ha
momepeyHuKe HA3HAYaeTCss B 3aBHCHMOCTH OT MOD{OJNOrHH y4yacTKa BO«
Jpo3abopa, MOMHOCTH BKOMNYaTHPYEMOTO BOJOHOCHONO IOPH3OHTA, TIPO-
H3BONUTEJNBHOCTH BOA03ab0pa, I[IHPHHE 30HH €ro BJHAHUA H MOXKET
npuuumMatsea oT 200 M 10 2 kM.

B monmHax pex HaGmofaTespHHE CKBAaXKHHBl pacroyiaraorcs 6os
Jiee yacTo BOMM3Y Pycia PeKH; MHOTJAa UX PasMelaloT Ha TPOTHBONONOXK-
HOM ee Gepery.

Ha Bono3abopax, COCTOSIIMX H3 TPYNOH JOOHM 0GpasoM pacmo-
JIOKEHHEIX B3aUMOJEHCTBYIONIMX CKBaXKUH, HaGJ0faTesbHblE CKBaXH-
HB CJIERYeT PasMellaTh MeXIY SKCIJIYaTalHOHHBIMH CKBAaXKWHAMH H B
30He BJIHSRUS BOJO3abopa. Ha nyueBnX BoZ03a0opax HaGoRaTeNbHHe
CKBaXKHHBI CJEAYyeT pacnoylaraTh BIOJb OTJAeNbHHIX Jiyyel Bogxo3abopa
H Ha TJIOIajH B 30HE BJHAHHS Boxo3abopa.

Ilpu nanwuun B pajioHe BOLO3abopa O4YaroB BO3IMOXKHOTO 3arpss-
HeHHs NMOJ3eMHBIX BoJ HabJiofaTe/NbHble CKBaXHHH DPACMoONaraioTcs 1o
JUHUSM OT 0Yara K Boja03a00py.

JJis BHIABJNEHMS B3aHMOCBA3H SKCINYaTHPYEMOrO BOYIOHOCHOrO Tro-
PH30OHTA C BEpXHUMH BOJOHOCHBIMH TOPH30HTaMH WOCJHEJHHE TakKe
BKJIOYAIOTCSI B DeXHMHHE HAaOMONEHWs TO CNenHaJbHHIM CKBAXHHAM
KaK Ha yyacTKe BOJ03a60pa, Tak H B 30HE €ro BJHSHHS.

16.6. KoHCTpyxusu CKBaXKHH N HaOJIONEHHA 3a PEeXHMOM TOTO
WJIH BHOrO BOJOHOCHOIO FOPH30HTA JOJIKHH HANEXHO HOKIIOYaTh BJIHS-
HHe Ha pesyJbTaTH Hab/oNeHWRA KPYrHX BOLOHOCHBIX T[OPH30HTOB, a
TAKKE XOXKISBLIX ¥ TANBX BOJL.

JuaMeTpsl GHIbTPOB IOMXKHEL ObITE He MeHee 3”7 (89 MM) u3 pa-
cueTa TPOH3BOJACTEBA B HMX H3MePeHHA YDOBHS, TeMmmepaTyphl, 0TO0pa
mpo6 BOJAB! U YHCTKH CKBAKHUH.

s mpepoxpatenns HaGnoNaTeNbHHIX CKBAaXKHH OT 3aCOPEHHs Bepx
GbHUIBTPOBOR KOMOHHHI Wau oOcafguoft TpyOH JoJKeH O6HTh SaKPLIT
K PBHIKOR.

Bce rabmonaTesbHbHIe IYHKTH DPEXHMHON CeTH HHCTDYMEHTAILHO
TIPUBSA3HLIBAIOTCS B IVIAHOBOM OTHOLIEHHH H HAHOCATCS HA TOmOTpadHye-
CKHil TJIaH, a2 3aMepHLIe TOYKH YPOBHEH HUBEJIHPYIOTCS,
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16.7. TIpoeKT ceTH MYHKTOB HaGJIONEHMR 82 DPEXUMOM ION3EMHEIX
BON B CBA3AHHLIX € HUMM MOBEDXHOCTHLIX BOJA Ha yvacTkax BOXO-
3a60p0OB TPH HMX HKCIVIYAaTAIUM COCTABJAETCS ONHOBPEMEHHO C COCTaB-
JleHueM TpPOEKTa BORO3a60pa, SBJAETCS €ro COCTABHON YacThio M OCY-
MECTBARETCH OAHOBPEMERRD €O CHPOUTEALCTEOM BOA03A00Da,

B mpoexTe paspabaTiBaeTcs MHCTPYKIHS TO TPOM3BONCTBY DPEXKHUM-
HHX HaOmoneHuH, B KOTOpof YKasHBaOTCH O0ObEKT, Heab U YacToTa
HaGmojeHufi 8a PeXUMOM YDOBHS MOJ3EMHEIX M NOBEPXHOCTHBLIX BOL,
MX TeMIepaTypol, KaueCTBOM BOMH ¥ MPOU3BOAUTENBHOCTEIO BOXO3abopa.

BOCCTAHOBJIEHUE TTPOU3BOJOUTEJBHOCTU BOIJO3ABOPOB
MPY 3KCIIIYATAIIVU

16.8. Onur skcmjayaTauuu BOno3abopoB TOMA3eMHHX BOX [MOKA3H-
BAeT, UTO WX TPOEKTHAS MPOH3BOIUTENBHOCTh MOXKET CYINECTBEHHO CHH-
KaThCs BO BpeMenu. OfHofl 3 WPHUMH ITOTO SBJACSHHUS MOTYT GHITh pas-
JIMYHBle BHAL KOJNbMAaTaxka (HHABTPOB H TMPpHWOHJIBTPOBHIX 30H BOLO3a-
6opoB. Jlasa yBenWUeHHS CPOKA HX CIHYXKOB BO3HWKAET HEOOGXOIUMOCTD
TPOB&XCHHS :Meponnpnﬂ'mﬁ mo JXEKOJbMaTalHH U BOCCTAHOBJIEHHUIO po-
W3BOJHTENBHOCTH BOJ03aGopoB. Taxwe MepONpPHATHS NONKHHL IDPOBO-
JHUTHC CHCTEMATHUYECKH M NPeMYCMaTPUBATLCH B MPOEKTe Boxo3abopa.

16.9. Ilns BLIABNEHHS MeNeCOO6PASHOCTH BOCCTAHOBHTEJNBHEIX paboT
¥ TIePHOJHIHOCTH HX TPOBEAEHHS Ha BONO3a6OPHHIX CKBAXMHAX He0O-
XOOUMO B TIpOlecce SKCMNIYaTALMH BHTONHATH OnpoGoBaHMe CKBaKHH
ISt ONEHKH POCTAa MX COTUPOTHBJIEHUS B PE3YJAbTaTe KOJABMATAUHY o
COTIOCTABJICHHS TEKYITHX BEJNMYMH COMPOTHBJEHHH € TEPBOHAYANLHBIMH.

Ha6aionenuss 3a MaMeHeHHEM CONPOTHBJICHHA H COOTBETCTBEHHO Be-
JINUHHE! VASNHHOrO MEOUTa CKBAXHHBI BO BpEMEHM IIO3BONAIOT YCTAHO-
BHTb die/eco00pasHbll MepHON OKCINIyaTallh#, B TEUSHHE KOTOPOTO Me-
POIPUATHS MO 06PabOTKE CKBAXKHHEI HE fIPOUIBONATCS.

OpHEeHTHPOBOYHO BTOT MEPHOM HPH SKCIVIYaTalVMH BONOHOCHHIX II1a-
CTOB € OKEeJe30CONEDKAUMMH [OJ3EMHLEIMH  BOLaMH THAPOKapBOHATHO-
KAJbIUEBOTO THIIA MOXKET OLEHUBAThCH Mo Taba. 39.

Ta6auna 39

OpUEHTHPOBOYHAS TNPOXOJIKUTENbHOCTD MEIKBOCCTAHOBUTEABLHOTO
nepuoxa

Tosmmuna rpa-| Mexsocera-

Tun ¢unsrpa BuliHOft O6G¢hiN- | HOBHTENBLHEIR

KH, MM NepHOR, Mec
Kapracuo-crepKHeBoit uan TpyGuaTHiit Do 50 6—9
C npoposouHo#t o6MoTEOE ® rpaBuitMofi|  50—200 8—12
o6cHKON 200—300 12—16
CeryaThii uaH GJOYHOrO THNA — 4—6

16.10. Juas JexoabMmaraluyy W BOCCTAHOBJEHUSA MPOH3BOAHUTENLHO-

CTH CKBAXXHH HCIOJB3YIOTCS XA MHUYECKHE, HMOYJAbCHE € M KO M-
6mmApoBamHE e Merons, HanGonmee adpexdsubl KOMOHHMDOBaH-
Hhle MeTOAB pereHepaiuH, COBMEIalollne MeXaHHueckKoe H XHMHUYECKoe
BO3IEHCTBHE HAa KONbMATHpYIOLIHe OTNOXKenws. HamGoublliee DacmpocT-
paHenye TOJNYYWIM XHMHYECKHEe H WUMOYJIbCHE @ METONH.

Ilepen o6paboTkofi OKBaxMuH € UENbI0O BOCCTAHOBJCHHS WX NPOHU3-
BOJHTENBHOCTH HEeOOXOXHMO OUEHHTb XMMHUYEOKMHA C€OCTaB KOJbMATAHTA.
Ilpo6Ga ocamka njis aHadu3a MOXKeT GHTh 0T06paHa ¢ BOLONOLBEMHOTO
o60pynoBaHHsA, W3 OTCTOAHUKA NOCHe MEXGHMYECKOR WTHCTKH CKBAXKHH,
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Ta6auna 40

naHHHe 00 YCAOBHAX HNPHMEHeHHsI pa3ju4hslX BHJAOB DearcHTOB /i1 BOCCTAHOBJICHHS! NPOM3BOAMTEJNbHOCTH CKBAXHH

PeareHTsl
Ne
.Me ON— KoHmenTpanus, % CocCTaB 0CaAKOB, KOJLMATHPYIOLINX DHALTDBI XapaxTepucTuka ¢GuabTpa H OGCHIOKH
1 4HC1 ‘ 20—25 Fe(OH)3, CaCOs, MgCOs duaprp yctofiuns B KHcaoTe. O6ChHIIKa
2 INH2SO:H 8 FeCOs, FeS, CuS KHCJIOTOCTORK asi
3 (NaPOs)s h—8 Fe(OH)s, CaCOs, MgCOs Gunetp Heycroiluns B KuchoTe, O6-
4 |NagP3Oyo FeCOs CHIIKA COXEPXKUT H3BECTKOBHCTHE cOe--
JHHEHHS
5 |NazS:0, 5—7 npeobnagaer Fe(OH)s TO XKe
6 NaHSO, 6—8 Fe(OH)s, FeS, CuS OHABTP W OOCHNKA KHCJIOTOCTOHKHE
7 HCi* 20—25 Fe(OH)s, CaCOs, MgCOs Qunstp yeroiuus B kucaore. OOCHIKa.
NasP30yg 0,8—0,5 FeCOs, FeS, CuS KHCJIOTOCTOHK A
8 NHZOSH 8 -— T0 XKe
N35p30m 0,1 -
9 NaHSO4 6—8 Fe (QH)av Ca’CO3, MgCO3, TO Ke
NasP3:0 0,1 FeCOs, FeS, CuS
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MIpodoaxcense Taba. 40

Ne Pearentu CocraB OCajKOB, KOJAbMATHDYIOMMX GHALTPsl|  XapakTepHCThKa GHUABTPA M OGCHIKY
o. . KOMIIOSHEHSA KOHUeHTpauusd, 9%
10 |HCI 2025 Fe(OH)s, CaCOs, MgCOs ®uabTp M OGCHNKA YCTOAUEBH B pase
NasP3O0 3—24 FeCOs, FeS, CuS GaBJEHHBIX KHCJI0Tax
11 |HCI 20—25 SiOz, Al2Os— 1o 959 TO XKe
HF 5—8 CaCOs, MgCOs — o 5%
NasP3010 0,8—0,5
12 |HCI 20—25 Quaprp yeroiiuus B HCL  OG6chinka
HHF 3—6 10 Xe KHCJIOTOCTORR AR
NasP30yo 3—24
I sran
13 {HCI 20—25 IIpeo6aanaer SiO:z
NasPsOyo 3—24 Al:0s, CaCOs, MgCOs 1o 30%
Il sran
HCI 20—25
14 |HF 5—8 TO Xe
NagP30;0 3—24
HJIH
HCI R0—25
15 |HHF 6
Naspsolo .3——2,4
16  [Na25204 57 IMpeo6nagaer Fe(OH)s OuiabTp HeycToiluB B Kucaore, 06-
NasP30o 1 CBIKa KHCJIOTOYCTOHYHBAS

*ConsfiHas KHCAOTA. [iNs HeHMTHOHPOBAHHHX KHCAOT fO6aBisTb HHMHOHTOD; IJsi (HIBTPOB ¢ AHTHKODPO3HOHHOM
3amuTofi ynorpebiasiercss coasHas KHCJAOTA,



a TakXKe HeflocpeMCTBEHHO ¢ moBepxHoctd unbtpa, H3BieeHHOrO Ha
JaHHOM BOJ03a0ope.

PeareHT s xumHueckofi 00paCoTkHM oKBaXXuH BHIOHpaeTcd B 3a-
BHCHMOCTH OT €OCTaBa KOJbMAaTaHTa ¥ YCTOHYHBOCTH KOHCTPYKTHBHHIX
5JIeMEHTOB CKBAXMH TPOTHB ampeCcCHBHONO BO3JEHCTBHsS peareHTa.

YCnoBHA MpUMEHEHHs PasJMYHEIX BHAOB (EaTeHTOB, anpoOHpOBaH-
HHIX B TIpaKTHMKe SKCIUIyaTallnd BOXK03a60pOB, npuBefeHn B Tabu. 40.

Iua yMeHbUIeHHsT KODPPO3HOHHOrO \eHCTBHA KHMCJIOTBI Ha MeTalJH-
YeCKHE KOHCTPYKTUBHbIE 9/1@MEHTH CKBAXUHbl NPUMEHSAITCH MHrHOHTO-
pbi— Karamud A ¥ xatanud K — B KOHUEHTpaUHAX cooTBercTBeHHO 0,5
¥ 0,06%. IIpu peareHTHBIX 0o0paboTkax CKBAaXHH CJACAYET YUMTLHIBATE,
4TO M3 BCeX PEKOMEHAYeMEIX peareHToB HanGojee 3bbexTHBHA CONAHAA
®MCIOTa, OJMSOK K Heil MO PacTBOPAIOWed cHOCOOHOCTH PacTBOp JAH-
THOHHTa Harpus. PacTBopsiollas cmocofHoCTh OHCYyindaTa HaTpus Hoe
Jee yeM B 2 pasa, a mpunoaudpocpara narpus—3B 100 pa3 muxe co-
JIAHON KHCJOTHL.

16.11. OnbT BOCCTAHOBJIEHHS TPOH3BOJHUTENBHOCTH OKOJO 500 BoO-
103a00pHEIX M APeHaXHbIX CKBAXHH, O0OPYNOBAHHBIX (GHJIbTDAMK JAHA-
merpom 6—10” u uiunoit ot 10 mo 20 M, mMoKasbHiBaer, ¥TO MpH OTGOpE
XKeJe30cofiepKAIIKX BOJ THAPOKAaPOOHATHO-KAJIbIUEBOTO THHA H <OBGJI0-
JeHHH MeXXPEMOHTHOTO mepuHoja mo Tabu. 39 TpebGyeMoe KOJHUECTBO
(B xr) pearenra npuOMIKEHHO MoxeT GHTh oupefenecHo 0o Tabn 41,

Ta6auma 41

IMoaxuc- Pacrsop
“Tun  duabtpa Egg;g:: gﬁ???o% AUTHOHHTa |GucyabdaTa
¢ocdaron docdaron HaTpHsA HaTpusn
Kapxacno-crepx-  |600—800 — — 600—800{ 1000—
HeBOH, nPOBOIOYU- 1200
HHHA Ha nepdopH-
POBAaHHOM KapKace
Buoynoro Tuna 500—600 | 1900— | 2000— | 500—600/900—1100
2100 3000

16.12. a5 BoccTaHOBJIEHHS NIPOM3BOJHTEJBHOCTH CKBA:KHH peareHT-
UbIMH MeTOJaMu HeoOXommMmo cielyiomee ofopyioBanue: mepeaBHKHAA
€MKOCTb ¥JH '6a/VIOHHl B KHCJHOTOCTOAKOM HCTOJHEHHH JJS {LOCTABKH
peareiETa K CKBaXXMHe, 3aJHBOYHASI €MKOCTb, OFOJOBOK NN TePMETH3a-
IMH YCTbS CKBAXHHBI, UWIAHTH JJisi HOKAYM peareHra M3 eMKOCTH H IS
OTBOJA HPONYKTOB peaxudH, MaHOMEeTD, aDJH(THAsA CHCTEMAa M KOMIIpec-
€Op TPOH3BOAMTENBHOCThI0O 3—6 M3[Mun. Bee obGopymosanye aas obpa-
GOTKM CKBAXKWH HBJAETCA CTAHAADTHBIM, ONPeJeJeHHYI0 crenuduxy
NPEeACTABJSAET JIHb OrOJOBOK JUISI repMeTnsanuu ycTbsl. OcHOBHblE TH-
MH OTOJIOBKOB MpHBeleHH Ha pHC. 85. MoHTaX ODOJOBKA H TEXHOJIOTHA
MPOM3BONCTBA pPABOT NEeTaJbHO ONMCAMHl B CHEIHAJBHHIX  pEKOMeH[a-
L#AX B MHCTPYKLMSX,

16.13. Tlpu rayboxoM 3ajeraund YpOBHell NoA3eMHBIX Box (Gonee
30 M) mau ycraHoBxe QBIALTPOB GOMbIIOH ANHHH GJH3KO K IOBEPXHOCTH
SeMJH JJ5 BOCCTAHOBJIEHHS] NMPOU3BOLHTEJNBLHOCTH CKBAXKHH Ha BOAY MO-
xeT MCIONb30BAThCA CNOCOS «PEeareHTHON BaHAB» 0e3 MPHHWINTENbHO<
ro 3aJ2aBIMBAHHA [peareHTa 3a KOHTYD (UIbTPA CKBaXKMHBL PexoMeH-
Jyemasi AJHTeJBHOCTb «peareHTaol BaHHb» 10—12 1,
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PekoMenayemas TexHOJOTHsA peareHTHON 06paGOTKH CKBaXKMH

Tabarua 42

Ne
n. oO. CocraB pa6or XapaKTepHCTHKA mpoliecca
1 OnpenencHue MeXpeMOHT- Tun dunbTpa Tonmuua rpaBHiHOK 00-|OpHEHTHPOBOUHHIA  MeXpe-
HOT'O INEpHOAA CKBAXHUH CHINKH, MM MOHTHHH NEpPHOX, MeC
KapKaCHO-CTepKHeBO#, Ho 50 6—9
IIPOBOJIOYHBI Ha nepdhopH- 50—200 8—12
pOBaHHOM TpyGuaToM Kap- 200—300 10—12
Kace
CeTUaTHIA M KepaMHYeCKHi) — 4—6
2 Brubop pearenTa ITo taba. 40
3 Pacuer XoJHHecTBa pea- KonuwectBo peareHTOB (KT) ONTHMaJbHOH KOHIEHTPALHH, OPHEHTHPOBOYHO B 32~
reHTa BHCHMOCTH OT BWJA peareHTa H THIA (PUIbTPa
Tun duasrpa Consanas Tloaxncnen- |PacTBop urn- | Bucyne-
KHUCI0TA HHA pacTBOp|dochaToB OHHT | daT
tdochato HaT- ] HaTpust
pas |
KapKaCHO-CTepPKHEBOH, 600—800 —_ — 600—| 1000—
NpPOBOJIOUHLIH, Ha nepdo- 800 1200
DHPOBaHHOM KapKace
GJo4HOro THma, cerdarthii| 500—600 I 199—2100 | 2000—3000 200— 900—1100
00
4 Iluknuueckas ob6pabotka | Tunm dumbTpa JlaBnenue cxkaroro Bo3-{Bpems saza-| Bemyck mpo-
CKBaXHHEL Ayxa BJIMBAHUA, |AYKTOB pEaKLHMR
MHH
KapKacHO-CTEPIKHEBOI, He cBuime 1,5—2 ®rc/em2 5 3
IPOBOJIOYHBI Ha nepdo- 5—10 5
pPHDOBaHHOM KapKace
5 IlpoponxurenbHoct 06- | He Gosee 2 1
paboTkH
6 IlponomKuTeNbHOCTE  OT-

KayKn

KOHTPOJIb 10 OCTATOYHON KOHLEHTPAMH peareHta H
aKIHH

OpHeHTHPOBOYHO: TOC/Ae KHCIOTHOH 00paGoTKH He

OCTAaTOYHLIM TNPOAYKTAM pe-

Gonee 1 u;

nociie o6paGOTKH pacTBOpaMM H3 MOPOIIKOOODA3HHX peareH-
TOB He Gojee 2 u, mpH YyHZajeHun [0—15 o6beMoB CTBOJA

CKBaXXHHBI




Puc., 85, KOHCTPYKUHSI OroJOBKOB
CKBaX{MHbl NPpH peareHTHOR o6pador-
Ke OHALTPRZ H NPHCKBAaIKHHHON 30HH

1 — o6canmnaf KOJOHHA;, 2 — HHKHHH
daanen; & — pesuHoBas MNPOKJajnKa:
4 — OTBEpPCTHA nmox CTArpBamM e
GonTel; & — BepxHH dnanen; 6 —
KOpnyc¢ oroiioska; 7 — natpyGoK nas
3aJIiBKH peareHta; 8, JI — BeHTHJH;
9 — maHoMetp; 10— nmaTpyGox ana
BHINYCKa NPOAYKTOB pPeakuWnH

16.14. HauGonee s¢pdexTHB-
Had pereHepauus CKBaxKHH ofec-
meyHBaemncsa CO3AaHHEM MYyJaAbCH-
pymiero BO3BPATHO-IIOCTYNATE-
JBHOTO JBHKEHHS peaTeHTa B
npudHABTPOBHX BOHAX, OCyule-
CTBJISIEMOTO NyTeM NOBHIIMEHHS W CHATHA JAaBaenus. O6uast TPOXOJIKH-
TeJIBHOCTh 0OpPabOTKH NpH 3TOM #He Goee 2 4. B KakaoM uHWKJE MOBLI-
IIeHUSA-CHSATHA JNaBJEHHA JO/MKHO oGecneumBaThcs jasiaenne 1,5—
2 krcfoM? B TedeHHe 5 muH A8 rpaBHiHbIX ¢uabTpoB ¥ 10 MHH. AAd
¢uapTpoB 6M0YHOrO THIA € MOCAGAYIOIIHM COPOCOM JAaBJICHHA B Teye-
HHe 3 ¥ 5 MHH COOTBETCTBEHHO.

Bpems OKOHYAHHS IMKJIHYECKOH PeareHTHOH OGPalGOTKH HPH PEXKU-
Me 3aJaBJHBAHHA peareHTa CXKAaThIM BO3JLYXOM MOXKeT KOHTPOJHPOBATbe
CA TO BOCCTAHOBJIEHHIO B CTAOMIM3aUHH YJeNAbHOro JeOHTa CKBaXKHHH.

Tlocse oxoHuaHWst OGpabOTKH NPOU3BONAT JEMOHTAX OrOJIOBKA,
MOHTaX SpyHdTa WIH ADPYroro BOAOHOLBEMHOrO 00ODYXOBAHHS H TPO-
KauHBaIOT CKBaXKHUHY.

ITpn Tpokauyke M3 CKBAXKUHB YJAANAOTCA OCTATOUHOE KOJHYECTBO
peareHTa ¥M TpPOAYKTH peakuun. [IpH OTCYyTCTBHH TakOBHIX B COpacH-
BaeMoOfl BoJe MpoKauka mpexpaimiaercd. Jlig KauecTBeHHOi NpPOXauku
CKBaXXMHb! B o0lieM clyuae HeoOXxomumo YHajeHHe oObeMa KHAKOCTH,
pasHoro 10—15 o6beMaM C€TBOJIA CKBaXKHHB BHCOTOH OT CTaTHYeCKOTO
YPOBHS JI0 HH3a OTCTOMHHKA. BO BCex C/ydasx NMpH fIPOKAUKe CKBaXKHH
npu peareHTHOR 06paGoTke CKBAXKHH BCACHIBAKOINAS CHCTeMa BOAONONb-
eMHoro oGOpYyAOBaHMsS JOJKHA pacnoJiarathCsl B HHXKHeA 9acTH
duiabTpa.

‘PexoMeHAyeMasi TeXHOJOrMs TIPOM3BOHLCTBA paloT WpPH peareHTHOH
06paboTke CKBaXHMH OTpaXkeHa B Tabu. 42.

16.15. C meapio uHTeHCH(bHKaUHM 06GPaGOTKH H BOCCTAHOBJIEHHs
IPOH3BOJUTE/IBHOCTH CKBa’KHH IleJeco00pasHO NPHMEHSTh KOMOHHHPO-
BaHuble BHOpOpeareH THH e MeTOAH. B kauecTBe BO3GyAHTeNs
HH3KOYACTOTHOA BHOPAUMH MOXKET MCNONB30BATHCA BHOpATOp NPOAOJL-
HO-HampaBJieHHOro MelictBust BYP-2 m BYP-3 mam arperar BuGpauios-
HOro OCBOeHMs ckBaXHHHt ABO-1.

CocTas paboT @O MOHTaXy BHODAUHOHHOM YCTAaHOBKM NOAPOGHO
ONMHKCAH B MpHJAraeMHX K YCTAHOBKaM HHCTPYKuusx. Pexum BHGpo-
peareHTHOA 0OGpafoTKM BKJIOYAeT IHKJ BHOPHPOBAHHA B TeueHWe H—
10 MuH ¥ IMKA BHTYCKa NPOMNYKTOB Peakunyt — 3—5 mud. Obwas mpo-
JIOJKHUTeNLHOCTh 06paGoTky 1,5—2 1,
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16.16. B crBaxumax, SHauMTENbHOE BpeMs HAXOMMBIIHXCA B 3KCe
wiyarainy, s oddexTHBHONO BOCCTAHOBJEHHS HX TIPOH3BOJHTENbLHO-
CTH PEXOMEHJYeTcsl NPOM3BOAHTh LPEABAPUTENbHOE DA3PYLIEHHE O0CAIKA
¢ HMCHOJIb30BAHHEM YAADHBIX HATDY30K # TOCIEAYIOULYIO peareHTHYIo
o6pabotky. Coco6 yZApHOTO BO3AEACTBHI HA CKBAXKHHY OTpPENeNAeTCS
RoHMCTpyKUMed $uabrpa. B cxkBaxuHax, o6opyaoBaHHEX (GuAbTDaMH Ha
OCHOBE TPYOUATHX KAPKAcOB, MOXHO MCTOJb30BaThb B3pHB TJII (e
Govlee TpeX HHMTOK), MHEBMOB3PHB BO BCeM JHANla3oHe H3MEHEHHA HaB-
JeHnfl, MeKTPOrHApasaueckuit ynap (DY), uMNNO3KI0 H YJIbTPA3BY-
xOBYI0 06paloTky. B CKBaXMHAX € KapKacHO-CTEPXKHEBRIMH (HibTpa-
MH € TPoBONouHON o6morkol —Bapus TIII (#e Gosee mBYX HHTOK),
THeBMOB3pHB, ATV, yasTpasBykosylo 006paboTky. B ckBaKHHAX € cer-
yaThiM GUILTPOM — THEBMOB3DHB ¢ JasJeimem g0 60 krefem?, DTV,
WILTPa3BYKOBYIO 06paboTKY.

B cKBaxHHaX ¢ TJIAaCTMaccoBbIM Ouibrpom u3 [IBX # mosusTue-
Ha, a TaKXe B CKBaXnHaX ¢ ¢huibTpaMu OGJOYHOTO THIA YAApHHE CRO-
COOH MCNIOJIB30BATH HE PeKOMEeHIyercs.

TIpx caMOCTOATENLHOM TPHMEGHEHHE YNAPHHX METOJOB BOCCTAaHOB-
JIeHHsl TPOUBOIHTENBHOCTH CKBAXKMH CJelyeT OPHEHTHPOBATbCA Ha pe-
KOMEHJAYyeMble BENIHIHHE! YRAPHBIX HMIYJIbCOB, HO MPELYyCMATPHBATDH
TPOUSBOACTBO paboT IO pereHepalyH He PexKe OLHOro pasa B 4 Mec, T. €.
COKpailaTh MeXPeMOKTHBIE HePHOA.

17. CPABHEHHE BAPHAHTOB M TEXHMKO-9KOHOMHMYECKOE
OBOCHOBAHME BOJIO3ABOPHBIX COOPY)KEHHM [12, 23, 41,
50, 58]

17.1. [IpoexTupoBaHHe BOJ03aBOPHBLIX COOPYNKEHHH TPH MCHONb3O-
BaHWH B KAYeCTBe HUCTOUHHKA nonocaaﬁ)xeﬂm NOA3EMHEIX BOA I OJMXHO
COMPOBOXAATBHCS TEXHHKO-OKOHOMMUYECKHMH pacdeTaMH H 0GOCHOBaHHeM
HAMEYAeMOro K CTPOHTENLCTBY BOX03200pa MO TEXHHKO-3KOHOMHYECKHM
noxasatessM, Takne pacieTh! BHTIOJHSIOTCH Ha PasHHIX 9Tamax Npoex-
THPOBaHUA.

a) BoiGop ucrounuxka, B pesynbrare TEXHHKO-KOHOMHUECKOTO CO-
noCTaBJGHHSA Ha JaHHOM 3Tamne YCTaHaBJAHBACTCA uenecoo6pa3mocrb He-
IOJIL30BAHMS fIOA3EMHBIX BOJ M HX UIPDEHMYIIECTBA B TEXHAKO-3KOHOMHU-
YeCKOM OTHOIIeHHH TIepes OTKPHLITHIMH BOJNHHIMH HCTOMHMKAMH (pekaMy,
BOUIOXPaHHIHIIAMY H T. X.).

KpoMe co6CcTBeHHO KOJHYECTBEHHHIX MOKa3laTeleff, KOTOPHMH oOlpe-
IeNISIeTCS] BO3MOMHOCTL VJIOBJETBODEHHS] TOTPeGHOCTH 8 BOXe (pacxoxm
H Jpyrde THAPOJODHYCCKHE TapPAMETPHl JWIsi OTKPHITHX HCTOUHMKOB B
BOSMOXHEH Jebur BOMo3abopa MOASEMHBIX BOJX), BaMHelmum ¢axTo-
POM B JaHHOM CJydae sBASeTCS KayeCTBO BOAHL IIpu ycTpoiicTse BoJO-
3a60pOB M3 OTKDHITHIX HCTOUHHKOB, KAaK MPABHIO, WpPEdyCMaTPHBAIOT
JIOPONOCTOSIIINE O4YUCTHLIE COOPYMEeHHS, KOTODHE BKJIOJalT obe3sapa-
XKHBAWOIIHE [YCTPOHACTBA Jisi JHKBHAAUMH OaKTepPHAJBHOrO 3anpISHEHHs
BOULE, COOPYIKEHHS VIS MEeXaHUYeCKOH OYHCTKH H OCBETVIEHHS BOJIbI, a
B0 MHOTMX CJAyYasix TaKiKe COODYKEHHS JJIsSi OYHCTKH BOXLI OT XHMHUeE-
CKHX 3arps3HeHUH.

TlonseMHble BOABI OGHYHO OGJANAOT JY4UWAM H GoJiee YCTORUMBEIM
KazecTBOM. TeM He MeHee TIpM 3HAUHTENLHOM BOJOMOTPEGJEHHH H OCO-
CeHHO B CVOKHBIX THADOTEONOTHYECKHX YCJIOBHAX, KOrAa st A0OLIYH
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TOJ3eMHEIX BOJ HEOGXOAMME TI'DOMO3ILKHE JOPOTOCTOAILHE COODYIKEHHS,
a MHOIJ4 ¥ NPOBEXEHHE CHENUAJbHEIX MEDOMPUATHH MO OOecIeyeHuio ux
HafleXXHOCTH (HanmpuMep, MCKYCCTBOHHOE BOCIOJHEHHE 3amacoB MOA3eM-
HBIX BOJ), BHGOD MCTOUHMKA He MOMKeT GHITb cHeviad 0e3 COOTBETCTBYIO-
HIUX TEXHHKO-SKOHOMHYECKHX Pacueros # oGOCHOBAHUA,

Ilpu Brifope MCTOUHMKA BOJNOCHAOXKeHHS HEeOOXOZHMO YUYHTHIBATS,
yro, corgacio OcHoBam BOIHOro 3akoHozatensctsa CCCP, ucmonbso-
BaHHe MOR3EMHBIX BOJ [IMTHEBOTO KAYECTBA NJf leJeld, He CBA3aHHBIX C
MUTHeBBIMHE M OBITOBRIMU HYXKIAMH, KAK TPaBw/Io, He JOmyckaercs. Bme-
cre ¢ reM CHull 11-23-74 mpeaycmarpuBaeTr MakCHMaJbLHOE HCIONIBL3O-
BaHHe I/ XO3AHCTBEHHO-IUTHeBHX BOMONPOBOAOB PECYPCOB MON3EMHEIX
BOJ, YIOBJVIETBOPSIOIIHAX CAHUTAPHO-IHTYEHHYECKUM TPeGOBaHUAM, LOITO-
MY OTKA3 OT HCIOJh30BaHHs TOJA3eMHBIX BOX JOJIKeH OHTh 060CHOBaH.

0) TexHHKO-9KOHOMMYECKile pacueTbl NPH CPaBHWTENLHOH oHeHkxe He-
Aeco00PasHOCTH MCNONb30BAHMS NOA3EMHBIX BOJ Ha PasHBIX yyacTKax
OJHOTO BOJOHOCHOIO FOPH3OHTAa MM B Pa3Hbix ropmsonrax. HeoGxopnu-
MOCTb PAcCCMOTPEHHS HECKOJbKHX YMaCTKOB ORHOIO BOJOHOCHOIO TO-
PH30HTa HJM Pa3HbIX TOPH3OHTOB MOXKET BO3HHKHYTbL B CBSA3H C Ppas-
JUYHBIMUA THAPOTeOJOMMYeCKHMY MX mapaMeTpamu. Hampmmep, iyuacTox
¢ JYYIIHME mapaMmenpami, osiee BOJOOGUIBHLIH MOXKET OKasaTbest GoJjee
yaandeHHeM OT forpedurens. OnpefedsiollyMm (HaKTOPOM MONKET TaK-
2Ke SIBUTbCS HAJIHYHMe HCTOYHHKOB 3anpsASHEHWs MOX3eMHHEIX BOX Ha Tex
MM MHBIX YYACTKax ¥ HEOGXOJMMOCTb MPOBEXEHHS B CBS3H € HTHM Clle-
IIHAJBHBIX MEPONPHUATHA 1O SalluTe MON3EMHEIX BOX ¥ BOL03af0poB OT
8arps3HEHMs WJIH MEeDPOTPUATHE O OYHCTKE BOIHL

Xors ofmye samacsl NOJ3EMHHIX BOX Ha paccMaTPHBAEMBIX yda-
CTKax ¥ B KaXAOM TOPH30HTEe JOCTATOUHEI, pEllleHHe BONPOCA O pa3me-
weHUH BoXO2200pa B ITUX ciyyaax TpeOyeT TEXHHKO-9KOHOMHYECKOro
©060CHOBaHHSL.

Jas ®xaxmoro JAaHHOTO YYacTka MON3EeMHEIX BOL BO3HHKAIOT 3afa-
yx BeIGOpa THIAa BOJ03a00pa, PAaCTOJOKEHHS CKBAXKUH, cxeM OGODHHIX
BOJOBOJIOB, IOPOTr, SJEKTPOJMHHH, JUHHHA CBA3Y, YCTAHOBJEGHUI pPasme-
POB OTUYXIeHHE 3eMeJbHBIX IJIolafiedi, MEHHOCTH KCeJbCKOX035IHCTBEH
HBIX KYJbTYP, O6HEMOB CHOCA M MEPEHOCa COODYIKEHMH H ID.

B) BuiGop paHuoHaJbHOTO BapHaHTa BOJ03a00pa Ha NPUHATOM H
YCTAHOBJAEHHOM NPEABIAYIMMY NPOEKTHHIMH npopaGoTkamu yuacrke, Ha
MaHHOM 9Talle MpexAe BCEro pellaercd BOMPOC ©O THIe Bomosabopa,
HAIPUMep HePelKO THAPOreO/OTHUECKHe YC/IOBHA NO3BOJSIOT LS HKOOH--
uM HON@EMHBIX BOA TNPHHUMATH BEPTHKAJbHEIE CKBAXKHHLI MIH JYYeBHE
BOA03a60pH JIHGO TOJNBKO TOPU3OHTAJBHBIE coOpyxeHus. [as Brbopa
paLHOHAJBHOIO THNA BOK03a00pa HYXHBH TEXHHKO-IKOHOMHYECKHE CO-
mocTaBiennsa, [IpEMeHUTeNbHO K BHOpaHHOMY THIY paccMaTpPHUBAIOTCH
PA3MMUYHEIE CXEeMHBI (DACIONOXEHUs OTASNBHHIX BOA03a00pOB, paccTosHHE
MEXIY HUMH, PEXUM OTKAUKH H T. J.

17.2. B coorBercrBuu ¢ «MHCTpykuue# TIO ONpENENEHUIO BKOHOMM-
ueckoii 9G(MEeKTHBHOCTH KamuTaNbHHX BJIOXKEHHA B CTPOHTENLCTBO»
(CH 423-71), cpaBuHTeNbHAs SKOHOMHUecKass ©¢hdeKTHBHOCTL TPH €O~
fIOCTAB/EHHH BapMAHTOB TeX MM WHEIX TeXHHUeCKHX PellleHHi ycraHaB-
JIMBAETCS 110 MHUHUMYMY TaX HA3bIBAEMBIX TPUBEIEHHHIX 3aTPaT.

IMpusenennsle 3arpatil [1; OpeACTaBAsOT CcOGOH CYMMY TOKYMIMX
uslepXer (SKCIIYyaTaUMOHHHIX PacXOXOB) ¥ €IHHOBPEMEHHHIX 3aTpar
(KamuTaNLHMX BJIOMEHHIT), MPUBeJeHHHX K TONOBOIf pasMepPHOCTH B CO-
OTBETCTBHM € YCT2AHOBJIEHHHM HOPDMATHBHHIM &o3dduuuentoM sbdex-
THBHOCTH:

I = C; 4 Ey K; = min, (114)
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tte Ci;— TeRynlie H3JEPKKH WM SKCIIYaTalHoHHBE pacxoad; Ki—
eAHHOBPEMEHHbIE 3aTpaTh HJH KallHTaJbHbi€ BJIOXKCHHS, Ea-—iﬂO‘poa-
THBHHI Ko2(duunesT o(QeKTHBHOCTH KaNHTAJbHBIX BJOXeHHH (Bean-
uyHa, oOpaTHas CpOKY OKYIaeMOCTH KalHTalbHHIX 3aTpar).

Vkazaunsle seqmunne I7;, Ci, Ki omHOCcATCA K i-My BapHaHTy (i==
=1, 2, ... n; n—oblee YHCIO PacCMATPHBaeMbiX BapHaHTOB), TpH-
yeM OHH MOLYT DacCUMTEIBATHECHA KAK TMOJHAA CyMMa KalHTaJbLHBIX BJO-
JKEeHHA H TOAOBBIX 3KCHIYaTAUHOHHBIX PacXofoB, TaK M B BHAE YAelb-
HBHIX TIOKa3aTeJiel, oTHeceHHHX K 1 M% BOABL

PasHocTb mpuBeJleHHBIX 3aTpaT {10 ABYM BapHaHnTaM XapaKTepH3yer
rogoBoi sKoHOMMueckHH 3ddekT I, nonyyacMbHH B pesysbTaTe 3aMeHBl
OJIHOTO BADHAHTA JPYTHM:

3=H1—H2. (115)
[Ipr wmcuncieHMH OpUBEXCHHBIX 3aTPAT MO YASIbHBIM TIOKA3aTENEM
rozoBoi sxKoHoMHueckHit sddext GyAeT paBeH:
I = (Ih—1,) A, (116)
rie A —ropnoBoii o6bem Boxsl {mpu Hcuuciennu I1) u /1; B yAedbHBIX
moKa3aressnx).

17.3. B caysasx Koria Mo CPaBHHBAeMbIM BAPHAHTaM KallHTaJbHBIE
BJOXKEHHS TIPOM3BOJATCS B PAa3Hble CPOXKH MJIH TeKkylide 3aTpaThl Co
BpEeMEHEM HIMEHAIOTCA, CpPaBHEHHE BapHAHTOB CJEAYET BBIIOJHATL C
mpHBeNeHHeM 3aTpar GoJee NO3JHHX JeT K HEKOTOpOMY BHGpaHHOMY
6asucroMy roay /I np @0 (opmyne

1
(14 Eq)’’

rie Il —3sampatl B f-M roay; Erx. — ROPMAaTHB JJIsl CIPHBEAGHMST pas3-
HOBpeMeHHBIX 3aTpar, NpuHEMaeMblit paBHEM 0,08; f-— nepHox BpeMeHH
TIPUBEACHHUSA, TOLBL

Mgy = 1T (117)

1
UncneHHble 3Hauenus Kodddunmenta B= —————( 170,0 8)t JAJS TpUBe-
JdeHNs 3aTpaT K GasucHoMY rofy JAawtca ® Taba. 43.
Tab6anuma 43
3nauenne kKoahdunuenta B
¢, romu B ¢, romsl B
1 0,926 1L 0,429
2 0,858 12 0,397
3 0,794 13 0,368
4 0,785 14 0.34
5 0,681 15 0,315
6 0.63 16 0,292
7 0,583 17 0,27
8 0,54 18 0,25
9 05 19 0,232
10 0,463 20 0.215
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ODfmye kanuraibHEe 3aTparhl 3a pax Jer cTpouteibcrsa Ke npnm
PASJIMYHBIX BJIOXKEHUSAX 10 rojaM Olpefensiorcsa 1o dopmyne

1
= —_—, (118
Kr= 2K (T By ‘

rae K; — kanurasbHEe sanpaTh B rogy ¢ mocde GasucHoro; T — nepHon
KaTHTAJBHEIX BJAOXKEHHH,

174, Tlpn cpaBHeHKH BapHAHTOB, Pas3JHYAOIHXCH NPOAOJKATENb+
HOCTBIO CTPOHTEJNbCTBA MJH BBOJOM MOILUHOCTEH B pasjHuHbIe TEPHOLH,
onpefenserca TaKkKe OJHOBDPEMEHHBI skoHOMHueckui oddeKr B BHAe
JOIIOJHHTE/IBHOA DPHOLIAH, TOVIYYEeHHOH 3a NepHoa JOCPOYHONO BBOAA
OOBEKTOB.

Bennunna shbexra Js, peanusyeMoro B COOTBETCTBYIOILEH OTpac/ay
HapOAHOTO XO34iCTBA, NOJYYaeMOro 32 MepHOy JOCPOUHOTO BBOJA 00D«
€KTa, onpeaeaserca no Gopmyae

3a=1I, (Ts—Ta), (119)

rae Ilp — cpexHerofoBas NPHOLUIL 3a TEPHOJ HKOCPOUHOrO BBOAA B Jei-
ctBue; T} U Ty — NPOMOJKHTENALHOCTD CTPOHTENBCTBA WO CPABHHBAGMBIM
BapHaHTaM B rojax.

B ciyuae OTCYTCTBHS JaHHLIX, HeOOXOMHUMBIX JJIA pacdeTa TpHOH-
JIH, corJacHo Tod ke FIBCTpYKuUMH, ZOIYcKaerTcs onpeleicHHE HKOHOMH«
yeckoro sdrexra mo opmye

Ip=Eyd (Tl"'Ta)’ (120)

rie Ey— HOpMaTUBHHA Ko3pPuuueHT 5PGIEKTHBHOCTH  KAUMTAJbHBIX
BJIOXKEHAH; © — CTOMMOCTh NPOH3BOACTBEHHLIX (POHJOB, JOCPOUHO BBeE-
JEeHHbIX B OKCILIYATAIHIO.

17.5. JIns BHSBJEEHS ONTHMAJBHONO TO TEXHHKO-3KOHOMHUCCKHUM
fI0Ka3aTe/siM BapHaHTa BoJL03a6opa MOX3eMHHIX BOJ NPOH3BOAATCS THA-
pOTeOJIOnHYEeCK e PacyeTH, N0 KOTOPHM YCTaHABJHBAIOTCH CleAylollye
OCHOBHEle @apaMeTPH BOX03a6OpOB, ONpeNeJAOmIUEe PaIY fipuBe-
JIeHHBIX 3aTpaT: KOJHUYECTBO BOJO32aXBaTHHIX cOODYXKeHHA (Hanpmmep,
CKBaXXHH, KOJOAUEB) M, PAaccTOAHHe MexAy HumHM [, riyOuHa 2 H aAHa-
merp d, NOHHIKeHHS YPOBHS S,

Ilpn mpoexTupoBaHWH BOL03a00opoB, Kax ymxKe OTMedadach (cM.
ra, 2), oOBUHO CTaBHTCA 3ajauya IOJBYYCHHS onpejelenHoro neGnra
Qpn B TeucHye mepnoAa T; o6e 3TH BeJWUHHE 3afaI0TCA TIAHHPYEMHM
BOLONIOTpebIeHHEM.

Ho Hepemko WMPHXOJAHTCA pelllaTh 3ajaiuy O MAaKCHMaJbHOM JebuTe
Qmax, KOTOPHI MOXeT OHTb MOJYUEH 3a TOT Xe ilepuog I B JaHHHIX
DHJPOreo/IONHIecKHX ycnoBHaX. CrelloBaTesbHO, B 0GOHX CAYYasX AOJIXK-
Ha ObiTh OmpefesieHa 3aBHCHMOCTD

Q=f(n, 1,k d, S, T), Q=Q uwm Q=CQmx. (121)
IIIJPI OTOM TMOHHXKCHHC yDOBHA He MOJKHO NPEBHIIATH AONYCTHMOTO
S< Sgon- (122)

Kpome Toro, obmme paamepn Boaozabopa Fr He MO/MIKHH TPEBH-
aTh BHENCHHOA A/ HEro INIOUIAMM B MpPEHeNTax BOROHOCHOIO rOpH-
30HTa MW BCefl IVIOWAAH noceHero Frop:

Fa<< Frop. (123)

Takum oGpaszoM, BHOOD ONTHMaJNbHOrO BapHaHTa BOJZO3afopa 3a-
KMOYAeTCsl B OTHICKAHWM MHHHMYMAa TDHBEIEHHHX 3aTpar 10 obmeil
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dopmyne (114) mpr cobaonennn cootHouennit (121)—(123). ITocxoabs
Ky ZeOHT Boposabopa, kKax BHAHO M3 cooTHoumenus (121), okasmBaer-
cs 8aBHCAUIHM OT LEJOro PfAa NapaMeTpos, oNpefesieHHe ONTHMAaJbHO-
ro BapHaHTa CBA3aHO ¢ HepGXOAUMOCTBIO PACCMOTPEHHT MHOMOUHCAEHHDBIX
papnanToB. Takoro 'pofa 3ajlayd OTHOCATCA K TUNY TAaK HASHIBAGMBIX
ONTHMH3ALUMOHHBIX 3aJau (uMJaH 3aylau JIHMHeAHOro M HejuHeHHOro mpo-
rpaMMEPOBaHHs) B O6JACTH MPOUIBOACTBEHHOrO MJIAHKDPOBAHUS.

17.6. JeralbHOCTh TEXHHKO-SKOHOMHYECKHX {pacyeTOB 3aBHCHT OT
cragui mpoextdpoBauua. IIpH BTOM TEXHHKO-OKOHOMHUECKHE JfIOKasaTe-
JIM ONpPeLeNsIQTCa HAa OCHOBE CMETHO-(DHHAHCOBHX PacieToB, BHIIOJHSEs
MBIX TIPH TIDOEKTHHIX MpopaloTKax, a MpPH CXeMaTHYeCKOM TpeAcTaBJe-
HHY BAPHAHTOB — IO CHPABOYHBIM XAHHLIM ¢ HCIOJIL30BAHHEM WHCTPYK-
TUBHO-HOPMATHBHLIX MaTepHAJIOB.

17.7. TlpwBmuxKeHHass METONMKA TEXHUKO-S9KOHOMHYECKON OLEHKH H
CpaBHEHMSI BaAPHAHTOB BOL03aGOPHHIX COOPYXKEHHH Ha FOH3eMHBIX HCTOU-
HHKAX TPH TPOSKTHPOBAHHH OCHOBBLIBAETCS Ha COKPAIEHHH YHCHA Bapb-
HpYeMBIX IIOKa3aTelielf, OT KOTODPHIX 3aBHCHT GYHKUHS TPHBEJEHHBIX
3aTpar, HJH, KaK ee ellle Ha3hBAIOT, QYHKIHS LeH.

BequynHa SKCMJAYaTaUHOHHHX pacxomoB C onpejenseTcs 3arpara-
MM Ha TONbeM BOABl M3 BOXO3aGOPHHIX COOPYXKeHHH HAa TOBEPXHOCTB
C,, TPaHCIOPTHPOBaHHe BOAL {10 TPYOOnpoBomaM X0 BOXOHOTPeGHTENS
C, (3Iech YYHTHIBAIOTCS TOJNBKO «BHEMJIOINANOYHBIE® COODPYXKEHHS, He
CBSI3AHHBIE ¢ DACTIPEJeTUTENbHON CEThI0 HENOCPeNCTBEHHO Ha TEPPHTO-
PHH PA3IMEUISHUA BOJONOTPeSHTENsT), aMOPTH3AIMOHHLIE OTuHCHeHHs Cs,
32pafoTHYI0 MAany TIPOH3BOACTBEHHOTO NEPCOHAJA € HAUHCIACHHIMH Ha
couHaNbHoe cTpaxoBanne C4, TEKYMIHH PEMOHT, MaTepHaJbl U TPOUHe
SKONAYaTalHOHHEE pacxoAsl Cs. B cymMe BceMH mepeuHCTeHHBIMM 3a-
TPATAMH QUEHHBAaeTCA CeOECTOMMOCT IION3SMHLIX BOJ, {10AYYaeMBIX
MaHHEM BOZ03a00pPOM.

17.8. CronMOCTb TOABEMA BOJAH HAa MOBEPXHOCT, C; 3aBHCHT OT
mefuta BOM03aGopa, BLICOTH TIOABEMa BOXH M WOTEpPh HANOpa fIpH
IBHMKeHuH BOAH mo mpyOam. Hcxons u3 sroro dopmyna Iis oupegenes
HHA € MoXeT GLITh BHIpaXeHa CIeAYIOIHM 06pa3oM:

T
C, = 8760 %bf Ndit;

(124)
9,81 (H+ A H)

n

rhe ' — cromMocTh 1 KBT-u an;exTposneprum, py6.; N — TpeGyemas
MOLIHOCTb HACOCHHX anperaToB, kKBT; T —pacyeTHBIi {epHOA, DOMKL;
Q — pacxox BomosaGopa, M3/c; H=S-+he—BHCOTa woxbEMA BOIH
(S -— noHHKeHHe YpPOBHA OT CTaTHUECKOro; he— rnybuHa pacmoJo-
JKEHHS CTATHUYECKOrO YPOBHS OT TOBEPXHOCTH 3eMIH), M; M — K. I 1.
HacoCHOro arperarta.

Bemiuyuna AH mpeacrasiser co6ofi JOMOJHUTeNbHbIE MOTEPH HAMO-
Pa Ha TpeHHe B OKCIIYaTallHOHHOH KOJIOHHe TPy6. B coomBeTcrBHH ¢
YCTAHOBJ/ICHHLIMH B HACTOsllee BpeMS MOJOMXKEHHSIMH, B TPYOHOH rmi-
paBiHKe MOTEPH Hamopa B Tpybax MOXHO BeYHOAATL NMO oOuel ¢op-
Myane:

N =

AH=»%,(S+4h) @, (125)

rie A — xK03pQHUUHEHT CONMPOTUBIEHUS, 3aBHCAIMN OT MaTepuana W JiH-
amerpa Tpy6 ¥ CKODOCTH ABMXEHHA BOAM (Tabn. 44),
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Ta6auuna 44

PacuerHole 3HaueHus Ko3(pdunueHtra CONPOTHBAECHHA JJIA CTAJbHBIX
BOJIONPOBOAHBIX TPYG, M3roToBasieMbix no FOCT 8732—70 mpu Tomuune
creHox 10 MM, npu ckopocty v>=1,2 M/c

D, mm A D, mm 1y D, mm A D, um A

126 | 106,2 183 | 14,49 | 331 | 0,709 | 460 | 0,106
132 | 82’8 | 199 | 9273 | 357 | 0,408 | 480 | 0.085
139 | 62,83 | 225 | 4.822 | 382 | 0.285 | 510 | 0,062
148 | 44.95 | 253 | 2,583 || 406 | 0.206 | 530 | 0.05

160 | 2066 || 279 | 1,535 {420 | 0,152 || 580 | 0.031
174 | 18,96 | 305 | 0,939 | 445 | 0,127 | 610 | 0.024

Npumeuanne. Koapduuuenr conporusiennss A onpemenen npu
, m3/c. Ilpu cxopocTsix nBHIKeHHs B Tpybax v<<1,2 M/c yKasaHHbe
3HAUEGHHS A NPHEMMAIOT C NONPABOUHLIM KO3DQHUHEHTOM Aq:

v)o02103 (0,4 (0,6 |[0,6 |O0,7

0,8 ’0,9 1 ll,l

Ay l 1,41 | 1,28 1,2 | 1,15 ] 1,11 1,093) 1,06‘ 1,04 1,03‘ 1,02
| i

ITpu ycramosusIueiica uaAbTPaLUH TOJ3EMHBLIX BOJ K Bojo3abopy
BeJquuuHE Q, H w AH He 3aBHCST OT BpeMeHH M, CASLOBATENbHO, (op-
myaa (124) naa Cy, ¢ yueroM BhHpamenu#t maa N u AH, Moxer OHTb
npejcTaBJeHa B BHAE

8600 0~
2

Ci= DU +8Q) (Sithen.  (126)
n i=l

Oanako BO MHODMX cayuasxX QUIbTPAUHA B TEUSHHE BCETO NMCPHOJA
SKCIJyaTallid BOK03a60opa siBAsieTCs HeycraHoBuBulefics. B atux ycumo-
BHAX, NPHHHMAR HeGuT Q WOCTOSIHHEIM (3aJaHHEIM B COOTBETCTBHH C
NPOSKTHPYEMHIM BozonoTpeSaenneM), sMecto dopmyas (126) monydum:

n T
86000 o [ 1
C=— ,Z Q (144 Q) (T oj Sidt-l—hez), (127)

=]

rae n — YHCA0 BOA03200POB.

TTonnxenus ypoBHs S; B 3THX (DOpMyJax ONPene/sioTcs B 3aBUCU-
MOCTH OT CXeMbl BOj03abopa JJAs DPas/IHUHLIX THIOB TJAcTOB @O ¢op-
MyJaM, NpUBeJeHHBIM B TA. 6.

17.9. CronMocTh TPAHCHOPTHPOBAHHA BOALI OT BoJO3abopa 1o moO-
tpebutens C, o0yc/noBAHBAeTCS B OCHOBHOM 3aTpaTaMu Ha Q/IGKTPO-
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sitepraio, HeoSxoMMMYIO ISt MPeosloNeHUs MOTepb Hanmopa B TpyGonpo-
soax. s pacuera Cp HCIOVILIYIOT (QOPMYILY

k
8600 0~
D Myl Qs (128)

n =S =

e &gy, Iy 1 Q zj— COOTBETCTBEHHO KOO(DGUIUEHT CONPOTHBJIEHHS,
AJIUEA M Pacxox BOAL Ha j-M ydyactke Tpybomposoga (f==1, 2, .., k;
k — ofuiee wyucao YMacTKOB) Ha KaxnmoMm i-M Bojosabope,

17.10. AMopTH3anMOHHEe oOTuHcAeHHs Cj; MPOH3BOAATCT TO yCTa-
HOBJEHHBIM HODMAaM K CYMMe KAHHTAJBHBIX 3aTpaT Ha CTPOHTEIbCTBO
B0J1032a60poB %;, X obopymoBaHue &k, (CTPOMTEJBCTBO 3HAHHH Hacoc-
HEIX CTaHIMH, CTOMMOCTh HACOCOB Y T. J.) M Ha MPOKIANKY BOJLOBOLOB
ks. KosdduumeHTs! aMOPTH3AUMONELIX OTUHCICHHH Ha YyKasaHHble Kami-
TaJILHBIE BJIOKEHHA — 1)1, N2, Ns.

g =

Takmm ©06pasoM, PacXoXbl, CBf3aHHLIE ¢ AMOPTH3AUHOHHBIMH OT-
YHCIEHUSIMH, BHIPA3SATCA CIEAYIOMHM oGpasoM:

n
Com O (Mbsstmodas+msherLs), (129)
i=l1
TJe BeJHUMHBL B; H Rz OTHOCSATCS K €XMHHYHOMY BOXo3abopy (Hampumep,

CKBaXKHHe); k3-— cpelHsis CTOMMOCTb 1 M JiuHEL TpyGomposoma;, L —
olmast JuHHa BOJOBO/OB.

Pacxonsl Ha 3apaboTHY maaTy TPOM3BOACTBEHHOTO AepcoHasa of-
PEleSIOTCS B COOTBETCTBHH € BeNOMCTBEHHEHIM LITATHRIM PaclHCAHMEM
M yCTAaHOBJNEHHBIMH TapHHBIMH craBKamH. OTYHCIEHHS Ha COIHaJbHOEe
CTpaxoBaHWe B CpefHeM UpHHuMalTcd B pasmepe 8% rojosoro ¢omma
sapaGoTHO# IJaTh. B cymme 3T0 Maer senuuuny Ci.

Hakonen, agcniyaTanHoOHHBIE PACXOABl BKJIOMAIOT PACXOJAbl Ha Te-
KYIHH PEMOHT, MaTepHAVIE ¥ mpouHe BYxkIEl Cs.

Crnenyer oTMeTHTb, uTO 3arpaThl €4 U Cs COCTaBASIOT Malyi0 HOJIO
OT 0ONHX OKCNJIYaTaOMOHHEIX PacXofoB (Kak npasuio, Menee 10%).
OCHOBHOH WIeNbHHIX Bec COCTaBJAFIOT 3aTPATH HA TIOAbeM H B PEIKHX
C/Iyuasix Ha TPAHCIOPTHPOBAHHE BOMML.

17.11. HopmamuBubiii kosdhduimmenT sdpdexTMBHOCTH KanuTAIbHHX
BJOXeHHH mpuHuMaerca paBubiM 0,12 (T. €. CpOK OKynmaeMOCTH TIpH-
‘MepHO 8 Jet).

Ha ocuoBanun H3J0XeHHOrO (YHKUHMIO TIPHBeNEHHBIX 3aTPAT MOXK-
HO NMPeACT2aBHTh B BHIE:

n T
8600 o o [ 1
A= 1Fe|0+8d) | §Sfdt+hez +

i=l

k k
+§ hej by @ +i2=1 [00,12 4-11) ki -+ (0,12 +1a) By s+
+ (0,124 ) Lkss]. (130)

Qynkuusa (130) samucama Jas Gosee oCIIero caydas Heycra-
HosuBWefica duapTpauun. [lpy yCTaHOBUBHIEMCS ABHIKEHHH BMECTO HH-
Terpaja B IePBOM dieHe OyJer BeJAHuHHa Si.

203



Cumeonom L 3fech Takxke ofo3nauena obwmwas IJIUHA BOLOBOLOB:

[
L=, (131)

Ifie k— uHCJ0 YYaCTKOB BOJOBOLOB [cM. dopmyay (128)].

Jas Toro uTo6H ONpeAeNTHTh ONTHMAJbHLE BapHast, HeOoOXOMHMO
HaliTd wmuEEMyM $yHRuuH (130) 8 3aBHCHMOCTH OT BXOJSAIIHX B Hee
GePeMEHHHX, T. . BAPLAPYEMHIX BEJHUMH — gncjia BOX03aGopos (xam-
TaXHHIX COOPYXKEHUH), DPACCTOAHHMA MEXNY HEMH, QHaMerpa M Jp.

17.12. [IpnGiuxeHHoe pelleHMe BTOH 3ajauH, YYHTHBAH, 4TO OC-
HOBHYIO UacTh TPHUBEJEHHEIX 3aTpaT COCTaBJAseT CTOUMOCTb 3JIEKTPO-
gHepryH (MOCKOJNBKY BOJ0SA6OPH MOJA3EMHBIX BOJ PACCYHTHIBAIOTCA Ha
BECHMA JVIMT]bHBIH MEPHOJ BpPeMEHH), CBONUTCA K TOMY, MTO NPH MH-
gpmuzalvu byakupn  (1830) OCTAaBAAIOT TOJBKO OIHY TEPEMEHHYIO Be-
JIHYHHY — pACCTOSHHE MEXAY BoJo3abopamu. Ilpn sajamHBIX pacxofxax
B0J03260pOB M CcyMMapHOM HX HeOHTe NOHMKEHHE [YPOBHS MOJ36MHEIX
®BOJ ¥ COOTBETCTBEHHO DPACXOJ] 3JeKTPOIHEPTHH HA ITONABEM M TpPAHCIOP-
THpOBAHHE BOJH B 3HAYUTEJbHOH CTCHeHH OyLyT OmPEAENATLCH PACCTOA-
HHeM MeXJY BOZ03a60paMu.

[lpn TtakoM Nogxole pacyeT BeleTcss A9 (QUKCHPOBAHHOIO (sa-
HAaBaeMOro 1O HMHIXEHEDHHIM CO0GPaKEHHAM) KOJMMECTBAa B0O103a60opOB
(xaK WPABHJO, CKBAXKHH), HX DPA3MEpPOB, a TakXKe MPOTIREHHOCTH BO-
JOBOJOB. Bapbupyst moc/ie0BaTeIbHO 9TH BeJTHYMHb, MOKHO YCTAHOBHTH
uxs BJMAHNE HaA PE3YJLTATH TeXHHKO-SKOHOMHUECKOH OUEHKM BOJO«
sabopa.

Bo Bcex cayqasx NOMKHH BHIGDKHBATLCA (PaHEe YKasaHHHIE Of«
PaHW4eH#A, T. € DACUETHOE TIOHAXKEHHE ypOBHs JAOMKHO OHTD MeHbile
AonycTHMOro (S=<Spon), ¥ ofmas niollaib pasMellleHHS BoON03a60poB
He NOJDKHA BHIXOIHTH M3 TPaHEL MCHOJB3YeMOD0 Y4YaCTKa BOJOHOCHOFO
fMIacTa WM BOJOHOCHOTO MIacta B UelioM (FgC Fe)e

B kadecTBe MpHMEpa pacyera 10 TaKOA METONHKE pACCMOTPUM
Ppyndy B3auMOAEHCTBYIOIUNX CKBAXKHH B ORHODOJHOM HANODPHOM BORO-
HOCHOM TOpH30OHTe. UlOHMXKeHHe YPOBHS NPU JJIMTENLHHX IepHOTaX
OTKauKy onpenenuy no dbopMyae (cM. ra. 6).

1,56V at
I *

l n
Si= 5 ?5-: Q, In - (132)

TAe r;; — PAcCTOAHHE MEXAY i-fi M BCeMY OCTA/ILHBIMH j-MH CKBaKH-
Hamu (j==1, 2, ..., n; n— obllee MACIO0 B3aUMOMAEHCTBYIOMINX OKBaKUH).

B pesyuibTaTe ®HTErpHpOBaHHs BHpaxkennd (132) mo spemenn ¢
o7 0 xo T mosyumm:

T n —_—
1 1 1,8 VaT
-_— = — In ————0,5]. (1
T (58““ 2x km ]ZIQ’ (n riy 0 ) (133)

Ioxcrapasa a1y dopmyay B ypabuehue (130), moayunM OKonya-
TeJbHOE BHIpAXKeHHe s (QYHKIMH TpHBeNeHHbIX 3aTpaT [I. YUto6m Haii-
TH MaHEMyM Qyuxgun /1, HyxkHO npoaHbdepeHIMpOBATL €€ N0 BapbH-
DYeMOMY THapaMerpy, B KaueCTBe KOTOPOTO, KAK YKasHBaJOCk paHee,
NPHHEMAGTCST PACCTOSIHHE MeXAy BOL03aG0paMH, M IPHUPABHATH HYJIO.

MoXHO BBeCTH HEKOTOPHIH 3TAJIOH PACCTOAHMS MEKAY CKBAKHHA-
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My, HampaMep JefCTHTeNbHOE PacCTUAHHE MEXAY JIOSHMH  ABYMS
CKBaXMHaMH, lp, Tax, 4TOOH:

riy =pivlos lyy=piplos het=Ppet by, (134)
Die Pij M Pet — TMOCTOSIHHBIE MHOMXHTENM, 3HAUGHHA  KOTOPHIX 3a-
BHCAT OT OPHHATOH CXeMbl BOX03200DPa, a TaKkKe MJMHEL H DPacmosioKe-
HHST BOLOBOMOB.
Toraa MHHEMYM QYHKUHH TIPHBEAEHHHX 3aTPAT COCTABUT:
on oen

=03
al, arz

Jast paceMOTpEeHHOro BhIlle LPYMIOBOrO BOZ03a60pa M3 N CKBAXKHH
B COOTBETCTBHH ¢ ypasHemusmu (130), (133) u (134) Haxomxmenne Mu-
HHMYMa no (135) paer caepyiouuit pesysbrar:

n n
D Ao2m km)y X Qlp;
L= =l y=! , (136)

n k

IT = min, ecmm > 0. (135)

P2
Ay pe i 1 Q; E Bypij § 4B (0,12 + m3) ksz Pij

1 j=1 =1

/4

rxe A=Q (1+% QD)5 Bo=1; Qs
. B
p= 86000

s npakTHYeckux pacuyerop ¢opMysa (136) BO MHOTHX cayyasx
MO3KeT OblTh CYLIECTBeHHO ympomeHa. OOHYHO BOL03aGOpHBIE CKBaXKH-
Hbl HMeloT 'GOJbIIHEe JAHAMETpH, a obWas BHCOTA TIOABEMA B KaxXHAO#
H3 CKBAXXHH HEBeJIHKA., B CBA3M C STHM YacTO MOMXHO mpeHeGpeub Mo«
TepsMH Hallopa Ha TpeHHe B JKCIIYATAMOHHOR KojdoHHe 1Py, T. e
npuaste MiQ § =0.

Bo MHOTHX CIy4asX MOXHO He YUHTHIBATH PACXOAbHl HA TPaHCTIOPTH-
poBaHHEe BOJb T[O TPyGompoBosaM BBHAY HESHAUHTENbLHOTO DACCTOSHHA
OT CHCTeMB! SKCIJIyaTalMOHHBIX CKaXMH J0 <Tanuux Il moamema; npu
3TOM Bp==0. Haxomen, BrmojHe QROMYCTHMO CYHTATh, HTO TJyGMHA 1O
CTATHYECKOTO YPOBHSI BO BCEX OKBAMXKHHAX OMHHAKOBA, T. €. Aej==he=
==const B COOTBETCTBEHHO Pei=p*==const, C yueToM 3TOr0 MOJYYHM

n

3 @znkm) Y Qe
= =, a3

P* Qe+ B (0,12 +m9) ks X, pyy
j=1

Ly

2]

rie p.j M p¥—OTHOUIEHHS COOTBETCTBYIOUIMX JIMHEHHHIX pasMe-

poB: DACCTOSAHHA MeXAY CKBAXMHaMH, MJHH BOAONPOBOLOB U rJuyOHH
IO CTaTHYeCKOTO YPOBHS B CKBAaXKHWHAX K BHOpaHHOMY CTaHmapry lo.

VkaszaHHBle COOTHOIIEHHS YCTAHABJMBAIOT TIO TPHHATOH CXemMe BO-
Jozabopa.
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