Baza HOpMaTUBHOU OOKyMeHTanuu: www.complexdoc.ru

BEOOMCTBEHHBIE CTPOUTEJIBHBIE HOPMHBI

MEJINOPATUBHBIE CUCTEMbI
N COOPY2KEHMUA

OIPEHAZ2K HA OPOIIIAEMBIX
3EMJIAX

HOPMBbI ITPOEKTUPOBAHUA

BCH 33-2.2.03-86

MHUHUCTEPCTBO MEJIMOPAIIMU U BOTHOI'O XO3AUCTBA
CcCccCp

MOCKBA 1987

PA3PABOTAHHBI: B/O «COI03BOAIPOEKT» COBMECTHO C
HHcTuTyTOM rugpomexanuku. AH YCCP, MI'MH,
BHUHWT'uMom, CAHUHWPH, YKprunpoBOax030M,
Cpena3ruirpoBOOXIOIIKOM u KanuHuHCKUM
MOJIUTEXHUYECKUM UHCTUTYTOM.

OKOHYATEJIBHOE Komuccueur HTC Munsonxo3a CCCP B coctase:

PEIOAKTHUPOBAHMUE pg-pa TexH. Hayk, 4iaeH-kopp. AH YCCP A.4.

IPOU3BEOEHO: OnerHuka - (mpegcemaTenib), OOKTOPOB TEXH.
Hayk MWM.Il AupgapoBa, A.U. T'omoBanoBa, H.T.
[TluBoBapa, kaHaupgaToB TexH. Hayk JL.B.
KupenueBour, B.I'. HaconoBa, IJ.A. Yupsh,
uHXKeHepoB A.M. I'opHocTaeBa, B.K. UBaHOBOU U
IO.A. [IleBY€eHKO.

BHECEHHI: MuuBonxo3oMm CCCP

I[TOOT'OTOBJIEHHI K I'maBHBEIM TEXHUYECKUM yIIpaBlIeHUEM

YTBEP2KOEHUWIKO: Munsonxo3a CCCP (ucnomuurtens - C.A.
CaBUYeHKO).

(“)\ PazMelleHHe peKNaMbl B JOKYHEHTAX W HA CaiTe
" Ten. +7 (495) 506-71-51, +7 (495) 506-78-57,



Baza HOpMaTUBHOU OOKyMeHTanuu: www.complexdoc.ru

C BBegenueM B peuctBue BCH 33-2.2.03-86 «MenuopaTuBHBIE
CUCTEMBI M COOpPYyXeHuda. [I[peHaXX Ha OpOIIaeMBIX 3eMJIgX. HopMEL
IIPOEKTUPOBAHUS» yTpadyuBaeT CUIy «UHCTpYKIIUA o
IIPOEKTUPOBAHUIO OPOCUTENBHEIX cucTteM. Yacte VIII. JIpeHax Ha
opoitaeMsix 3eminsax» BCH-II-8-74.

Cornacosansl ¢ 'occtpoem CCCP 11 mapta 1986 r. Ne [II1-1206-1 u
['ocarponpomoMm CCCP 30 uroHs 1986 r. Ne 013-300-954.

BEIJOMCTBEHHBIE CTPOUTEJ/IbHBIE HOPMbI

MEJINOPATHUBHBIE CUCTEMBI U COOPY2KEHUA
OJPEHAZ2K HA OPOIIAEMBIX 3EMIJIAX
HOPMBI ITPOEKTUPOBAHUA
BCH 33-2.2.03-86

MHUHUCTEPCTBO MEJIMOPAIIMU U BOTHOI'O XO3AUCTBA
CcCccCp

MOCKBA 1987

BegomMmcTBEeHHBIE BCH
CTPOUTE/IbHbIE HOPMbI 33-2.2.03-86
MuHHuUCTEPCTBO
MeJIMOpallu|i H
MeuopaTUBHBIE CUCTEMbI U
BOJTHOI' O
xo3aucrBa CCCP COOpPY2KEHHT.
(MuHBOIX03 B3amen
CCCP) IIpeHazK Ha opollaeMbIX BCH-II-8-74

3eMJIsAX.

HopMbI IPOEKTUPOBaHUS

HacTosiimue HOpMBI pa3paboTaHbl B pa3Butum CHwull 2.06.03-85 u
PacnpoCTpPaHsOTCA Ha HNPOEKTHPOBaHUWE OPEHAaXKHBIX CHCTEM B 30HE
OpoIIaeMOro 3eMJieleIusi Ha BHOBb OCBAMBAa€MBIX 3aCOJIEHHBIX WA
CKJIOHHBIX K 3acojleHui0o ¥ 3abojlauvMBaHUIO 3eMJIIX, a TaKXKe Ha
CYIeCTBYIOIINX OPOCHUTEJILHBIX CHUCTEMaX, TPeOYIONIUX
MEJIMOPaTUBHOTIO YIIYYIIIEeHHUS.
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HopMmbl He PacIIpOCTPaHSIOTCS Ha ITPOEKTUPOBaHUE ApPeHaxKa B 30He
M30BITOYHOTO YBIaXKHEHUS, ITPOMBIIIIIEHHBIX IJIOMIaA0K U HaceJIEeHHBIX
TIYHKTOB.

[Ipy MPOEKTHPOBAHUU HOPEHAXKHBLIX CHUCTEM, HapPSOy C HOaHHLIMHA
HOpMaMHu, HeoOXoguMo coOmomaTh TpeboBaHUS TOCYHapPCTBEHHBIX
CTaHOapTOB, CTPOUTENBHBIX HOPM u IIpaBUII, a TaK¥XkKe
COOTBETCTBYIOIIUX  HOPMATUBHEIX HOOKYMEHTOB, YTBEPXKOEHHBIX
Munasonxo3om CCCP.

1. OBIHIUE 110JI02KEHHUA

1.1. Tun ppeHaxa ciemyeT Ha3HayaTb B COOTBeTCTBUM C 1I. 2.200
CHull 2.06.03-85. Pa3mellleHue B IIJIaHE KOJIJIEKTOPHO-APEHaXXKHOU
cetu (KIC) HeoOXxoouMO BHIOOJHSATH C yderoM 1. 1.11 CHull
2.06.03-85, kak mpaBHJo, 10 ITIOHUXKEHUSIM pesibeda.

1.2. IIpoekTupoBaHUE KOJIJIEKTOPHOU CETU HOJIZKHO IIPOBOOUTHCS B
COOTBETCTBUU C TpeboBanusamu nn. 2.204, 3.67 - 3.73 CHull
2.06.03-85.

1.3. TIpu BBIOOPE KOHCTPYKLIUM [OpPEH H KOJIJIEKTOPOB CJIeOyeT
WCXOOUTh U3 YCJIOBUSA IIPUMEHEHUS HOBBIX CTPOUTEIbHBIX MaTepuasos,
IIPOrPECCUBHBIX METOOOB CTPOUTEJILCTBA, 3KOHOMUM MaTepuasibHO-
TEXHUYECKUX U TPYOOBHIX PpPecypcoB, obOecliedyeHusi TEeXHUKH
0e30MmacHOCTM W  OXpaHbl OKpyXKalolllel  cpenbl. [IpuHSATHIE
KOHCTPYKTHUBHBIE PEIIeHUS IOIKHBLI 00ecreynBaTh 9KCIIJIyaTalluOHHYIO
HaJeXKHOCTb OPEeHaXXHbIX COOPYKEHUN.

1.4. IIpu HEeBO3MOXKHOCTHU UCIOJIb30BaHUSA OPEHaXHOI'0 CTOKa "
cObpoca ero B CyIIeCTBYIOIINE BOOOTIPUEMHUKHN HEOOXOOUMO
IpenycMaTpuBaTh YCTPOUCTBO UCKYCCTBEHHBIX COOPYKEHUU WU
€MKOCTEH 110 aKKYMYJISLIMU OPEeHaXHbIX BOL.

BHecens1 B/O YTBepXKaeHbl IPUKaA30M Cpok
«Co3BOANpoeKT» MHUHHCTEPCTBA Me/IMOpPAallii| BBEJEHHUS B
MuHBOIX03a M BOTHOT 0 X03siictBa CCCP IeHCTBHEe
CCCP oT 30 uronsa 1986 r. Ne 269 |1 ssuBapss 1987
r.
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1.5. Inst KOHTPOJIA 3a MEJIMOPAaTUBHBLIM COCTOSIHUEM 3eMejlb u

paboToi opeHaxa Heo0X0ouMO IpegycMaTpuBaTh CeTh
HaO/IIOAaTeJIbHBIX CKBAXWH U THOPOMETPUYECKHX IIOCTOB C
KOHTPOJIbHO-U3MEPUTETbHBIMU yCTpOMCTBAMU o y4eToM

PacCIIONOXKEeHUSI PEruoOHaIbHOM M BHYTPUXO3SMUCTBEHHONW CETH, THUIIA
opeHaxa u obecrneyeHus Heob6xoguMoro o6bemMa nHGoOpMaIuu.

PacnonoxeHnue u KOHCTPYKIHUIO HaGHIOHaTeHBHOﬂ CeéTHu Ha OIIBITHO-
IIPON3BOOCTBEHHEBIX Y4aCTKaXx cienyeT IIPOEKTHUPOBATH II0
PeKOMeHOalluidM HaY9YHO-UCCJIeOOBATEJIbLCKUX OpFaHI/ISHHI/II;I.

1.6. CoBMelleHrEe OpeHaXXHOU U COPOCHOU (PYHKIIUU [JI51 3aKPBITHIX
KOJIJIEKTOPOB U APEH He AOomycKaeTcs. [Ipu moCTynjieHUM B OTKPBITHIU
KOJIJIEKTOP MMOBEPXHOCTHHIX M COPOCHBIX OPOCUTEJILHBIX BO[ IPUEM UX
clenyeT OpraHU30BBIBATh B ONPEAEJIEHHBIX IIyHKTaX IyTEM
CTPOUTEJILCTBA CIIeIaIbHBIX COOPYKEHUU.

1.7. HpOeKTHbIe pa60T131 OOJI2ZKHBI BBITIOJTHATBECA C IIPHMEHEHHnEM
CpencTB BBIYMCIINTEJIbHOU U OpTaHI/ISaHHOHHOfI TEXHUKHMH.

2. OCHOBHBIE IT1OJIO2ZKEHUA
PACYETA OTPEHA2KA

2.1. JIpeHaxk B COYeTaHHHU C KOMIIJIEKCOM MEINOPaTUBHBEIX U
arpoTeXHUYECKUX MEPOIIPUITUA OOJIZKEeH obOecrieuynBaTh
perynmupoBaHre BOOHO-COJIEBOTO peKUMa IMOYB ¥ TPYHTOB aspalliu OjId
co3maHus TpedyeMoro MeJIMOPaTUBHOIO PeXUMa OPOIIaeMbIX 3eMelb,
COXpaHEeHUS U yIyYIIeHUS IIJIOOOPOOUs ITOYB.

2.2. s pacuyerta rmapaMeTpoB OpeHaxa Heo0X0IMO
CXeMaTU3UpPOBaTh T'MOPOTreO0JIOTUYECKHe U II0YBEHHO-MeIUuOpaTUBHEBIE
YCJIOBUSI MaccCuBa oOpollneHusi. IIpu 0OOCHOBAHMM pPaCUYETHBIX CXEM
OOJIKHBI ~ YYUTHIBATBCSA TeOMeTpuYecKue ouepTaHus  o0JacTu
bunpTpamuu, xapakTep [OBUXKEHHS ¥ MUTAaHUSA IIOO3EMHBIX BOJ,
rpaHUYHBIE YCJIOBUS OPEHUPYEMOTO BOOOHOCHOIO TOPU30HTA B IIJIaHE
1 pa3pese, JIMTOJIOTUYECKOE CTPOEHME BOOOCOHEepXKAalluX MOPOnd M uX
bunpTpamuoHHBIe TapaMeTphl, BOOHO-pU3UUYECKHe U  (PUIHUKO-
XUMHUYECKHEe CBOMCTBA IIOYB U TPYHTOB.

2.3. IlpoexTupoBaHue OpeHaxa ClefyeT OCYLIECTBIATH Ha OCHOBE
aHalaM3a BOOHO-COJIEBOTO peXHMa MEeIUOPUPYEMON TEePPUTOPHUU
(peruoHa, MaccHBa, y4acCTKa) B CYHIECTBYIOIIUX M MPOTHO3UPYEMBIX
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YCIJIIOBHUAX C HCIIOJIB3OBAHHMEM HMEIOIIETroCsa OIIbITa JKCIIJIyaTalluK
OPOCHUTEIIBHBIX CHUCTEM. BopgHo-coneBou PEeXKUM H806XOJII/IMO
000CHOBEIBATh IIPOTHO3HBIMH PaCYeTaMHu. Hpenenbl PETYIINPOBAHUSA
BOOHOT'O M COJIEBOT'O PE2XKMMOB IIPHUBEOEHBI B PEKOMEHOYEMOM IIPUII. 1.

2.4. Ha 3aCOIeHHBIX U COJIOHIIEBATHIX HUJIM CKJIIOHHBIX K 3aCOJIEHUIO
n OCOJIOHIIEBAHHIO 3eMIIAX BEeJIINYHNHY HMHTEHCHUBHOCTH
I/IH(l)I/IJ'IBTpaI_II/IOHHOI"O IINTAaHUA ITIOA3E€MHEBIX BOO B PA3JIMYHEBIE ITOJTMBHEBIE
Imepuonansl Ojis obecrieyeHus IIPOMBIBHOI'O peXKHNMa OPOIIIeHUusa CiIenyetT
YCTaHaBJINBATHE B Ka2KJJOM KOHKPETHOM CJIyda€ Hda OCHOBaHHHU PaCdeTa
BOOHO-COJIEBOT'O Ppe2KKMaA II0YB, PE3YJIbTAaTOB HAYUYHBIX WCCJIedOBaHuH, a
TaK2Ke OIIbITa OPOIIeHud C Y9HeTOM PEeKOMeHOyeMOro IIpPpuJI. 1.

2.5. C 1enplo MPOTHO3UPOBAHUS HAIIPABIEHHOCTU MEJIMOPATUBHBIX
ITPOLIECCOB U BBLISIBJIEHUSI UCTOYHUKOB MOCTYIJIEHUS CONEeH HEOOXOOUMO
COCTaB/ISITH OOIIMEe U 4YacCTHBIE BOOHBIE M COJEeBble OajlaHChl MOJIs
PETHOHOB, MAaCCUBOB, Y4aCTKOB, C YYETOM XapaKTEPHHBIX ITEPUOOOB UX
MEeJIMOPATUBHOTO OCBOEHMS COTJIaCHO PEKOMEHAYEeMOMY IIpPUII. 2.

2.6. BomHBIM M coyieBOM 0ajlaHC, a TaKxXKe pacyeT BOIHO-COJIEBOTO
pexXuMa CJiegyeT COCTaBIATh MOIA KaXAOOW BBIAEIEHHOU 1O
TUOPOre0IOTUYECKOMY 1 TOYBEHHO-MEJIMOPAaTUBHOMY PallOHUPOBAHUIO
TEPPUTOPUMN C YUETOM IIPUPOOHO-XO3SUCTBEHHBIX YCIIOBHM, TEXHUKU
1 pexXuMa OPOIIEHHs, COCTaBa OCHOBHBIX CEJIbCKOXO03SIMCTBEHHBIX

KYJIbTYD.

2.7. ComneBoii 6ajaHC ClIeayeT COCTABISATh [OJI TUIOBBIX OalaHCOBBIX
YYaCTKOB C II€JIbI0 BBISIBIE€HUS OCHOBHBIX HCTOYHHUKOB IIOCTYMIJIEHUSA
CoJie U OmIpefesieHHUs HallPaBJIEHHOCTH ITPOIIECCOB COJIelIepeHoca B
akTuBHOM ciioe nouBHl (1 ... 3 M). CocTaBadgmwoIlIue cojieBoro OajaHca
OOJIKHBI OIpPemensiThCs Ha OCHOBe BOOHOTO OajlaHca, Mo pe3yjbTaTaM
HaATyPHBIX MCCJI€JOBAaHUM 3a COJIEBLIM pPEXUMOM, a TaKXKe Ha
OCHOBAHUU COJIEBLIX CHhEMOK.

2.8. IIporHo3 BOOHO-COJIEBOTO peXUMa 30HBL aj’paluu U
MHTEHCUBHOCTM WHQUIBTPAIIMOHHOTO TIMTAaHUS MOA3EMHBIX BO[
clenyeT BBHIIOJIHATH B COOTBETCTBUU C PEKOMEHAyeMBIMU Ipui. 3, 4
OJiS pacYeTHHIX IIepUOOOB (BereTalmoOHHOTO, HEBEreTallMOHHOTO,
romoBoro). BogHO-coeBOM MPOTHO3 AO0JI2KEH COCTaBJIATHCSA Ha IIepuon
He MeHee [JBYyX POoTalluil I0JIeBOT0 CeBOOOOpOTa.

2.9. Tlo pe3ynbTaTaM IIPOTHO3a BOOHOTO pPeXHMa HOOIXKHBI OBITh
YCTAQHOBIEHB 3HAYEHUWS BOCXOOSIINX U HUCXOOAIIAX CKOPOCTEHU
OBUXKEHUS BJIaTM B 30HE ajdpallid ¥ BeJiMYMHA HWHTEHCHUBHOCTU
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WHQUIBTPAIIMOHHOTO THUTAHUS B COOTBETCTBUM C PEKOMEHIYeMBIM
npui. 4.

2.10. [Insa 3acoleHHBIX UM TIIOOBEPXKEHHBIX 3aCOJIEHUI0 II0YB
ITyCTBIHHOM 30HBI IIPW HEBBICOKOM €eMKOCTHM HOHHOro oOMeHa
nouyBeHHoOro mnoraomlarpIinero kKomiiekca (ITIIK £ 10 wmr-sks/100 r
IIOYBEI) ITPOTHO3 COJIEBOTO pPeXXWMa CJIedyeT BHIIIONHATh IO HOHaAM
XJIOpa, HaTPHUS WU CYMMe TOKCUYHBIX COJIEH.

2.11. JInsa opomraeMbIX 3eMelb B CTEIIHOM U CYXOCTEITHOM 30HaX,
IIOYBHI KOTOPHIX 00/1a1al0T BEICOKUM COlepKaHHUEeM I'yMyca ¥ eMKOCTBIO
nornHoro ooOmena (IIIIK > 10 ... 15 mr-skB/100 r. mMOYBEI) ¥ CKJIOHHEBI
K OCOJIOHIIEBAHUIO, ITPOTHO3 HEOOXOOMMO BBITIOIHSTH II0 MOHAM XJIopa
M HaATPHUs, MarHUS W KajbIMs C YYEeTOM HMOHHO-OOMEHHBIX ITPOIIECCOB
MeX[Oy II04YBeHHEIM pacTBopoMm u [IIIK.

2.12. Tlo pe3ynbTaTaM IMPOTHO3a MHOOJXKHBI 0OOOCHOBHIBATHCS
MeJIMOpPaTUBHBIE PEXKMMBLI U PAaCCUUTHIBATHCS HArpy3kKa Ha OpeHaxX U
MOZIY/Ib OIPEHaXXHOT'0 CTOKa.

Mogynk OpPeHaXXHOTO CTOKa (d 3a PaCYeTHBIM IIepHuof CIIemyeT
ompenensiTh o ¢GopMyIie:

W
g —
a 10000¢, M3/cyT c1m? (D)
roe W - Harpy3ka Ha OpeHax, MS/ra, ompenensieMas COTJIACHO

peKoMeHayeMoMy npui. 2, ¢opmyna 9;
t - IPOmONXKUTENBHOCTh PACYETHOTO IEPHUOMA, CYT.

2.13. UHTEeHCUBHOCTh MHPUILTPALIMOHHOTO IIUTAHUSA 3a PaCUYETHBIU
IIePUOL OOJIXKHA ONPENeNsaThCs 10 (popMmyrie:

g=9gd £ gv=dl*Jgva (2)

roe gl - HWHTEHCHUBHOCTb IIMTaHUA IIOOA3€MHEIX BOIO 34 CHEeT
(I)I/IHBTpaLII/IOHHBIX IIOTEPh U3 KAdHAJIOB;

gv - MHTEHCUBHOCTDb BEPTUKAIBHOTO BOmooOMeHa 6ajaHCOBOTO
CJI0SI C HUZKEJIeXalllUMH BOTOHOCHBIMU CIIOSIMU;
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gv,a - UHTEHCUBHOCTH BEPTUKAJIbHOTO BOJOOOMEHa MeXAOy
30HOM a’spaluy U IMOO3eMHBLIMU BomaMmu (0e3 ydyeTa IIOTeph U3
KaHaJIOB).

2.14. TTapaMeTphl MOCTOSSHHOTO TOPU30HTAJIbHOTO, BEPTUKAJILHOTO,
KOMOMHHUPOBAHHOTO [OpeHaxka HeoOXOOMMO  pPacCCYMUTHIBATL Ha
CpeOHerogoByI0 Harpy3ky ¢ ydetom 1ii. 2.206; 2.207 CHwull 2.06.03-85.
I[Ins IIpoBEepPKM OWHAMHKU MOO3EMHBIX BOO B XapaKTEepPHBLIE ITE€PUOMEI
(mocme momnwBa, IMMPOMBIBKU U Op.) CJIEeOyeT HCIOIb30BaTh (HOPMYIIHI
HEYCTaHOBUBIIIETOCS pexXuMa QUIbTPaIuu.

OKOH4YaTEeNIbHBIN BapPHAHT THUIIA U ITapaMeTPOB OPEeHaxKa HeO6XOJII/IMO
IIPUHUMATh Hd OCHOBAHHWH TEXHHUKO-OKOHOMMHNYECKHUX PAaCUYETOB II0
MHUHUMYMY IIPUBEOEHHEBIX 3aTpParT.

2.15. Ha ocHOBe [HaHHEIX BOOHO-COJIEBOTO peXWMa Clenyer
COCTaBJIATh IPOTHO3 AUHAMUKU IIOA3E€MHEIX BOI B YCJIOBUSAX OPOLIEHUA
¥ yCTaHaBJIMBaTh HEOOXOAMMOCTL YCTPOMCTBA OpeHaXka M CPOKU €ero
cTpouTesnbCTBa. Ilpu HanmMyuu HCXOOHOIO 3acojieHus (mo Hadasa
OpOLIEHNS) U IPOTrHO3€e IMOAbEMAa YPOBHSA IOA3EMHBIX BOLO OO OTMETKU
3aJI0KeHUs OpeH B CPOK o 10 jeT CTpOUTENbCTBO ApeHaxka OOJIZKHO
IIPOBOOUTHCS  OOHOBPEMEHHO WM  OllepeXkaTb CTPOUTEIbCTBO
opocuTenbHOM cetu. [Ipu cpoke mogbeMa mon3eMHBEIX Bop Oonee 10
JIeT NPOEKTUPOBaHVE [OpeHaxa CllefyeT OCYIIECTBIATh OTHEJIbHBIM
IIPOEKTOM, TPU OSTOM CPOKU €ro CTPOUTENbCTBA, MHOJIKHBI OBITh
olpefesieHbl IPU YCJIOBUU HEOONYIIeHUS NogbeMa IIOA3€MHBIX BOJ
BBIIIIE IOTTYCTUMOM T'TTyOUHEI 4 | 5 M.

2.16. HpI/I IIPOEKTHUPOBAHUU OPEeHaXKHBIX CHUCTEM OOJIZKEH
BEITIOJTHATBCSA ITPOTHO3 MHHEPAJIN3allii OPEeHa>KHOI'O CTOKad COTI'JIaCHO
pPeKoMeHnayeMmoMy IIpHII. D U OlleHWBaAaTbCsAd BO3MOIXKHOCTH €ro
IIOBTOPHOT' O MCIIOJIL3OBAHUA.

3. TOPU30HTAJIBHBIA
IPEHAK

3.1. T'opu3oHTaNbHEIM [OpeHaxX CcJjenyeT OPOEeKTUPOBaTh B BUMOE
3aKPBITEIX MCKYCCTBEHHBIX BOJOTOKOB, BBIIIOJTHEHHBIX M3 OPEHaXKHBIX
TPyO, KOTOPhIE MOJIKHEI YOOBIETBOPATH TpeboBauusMm 1. 2.205 CHull
2.06.03-85.
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3.2. Pa3MelleHue KOJIJIEKTOPHO-OPEHAXHOU CeTH HeoOXOOuMOo
yBSA3bBIBaTh C pa3MelleHWeM OpPOCUTEJIbHOM CeTH, OpraHu3aluuen
TEPPUTOPUH, TUAPOTrpaUUECKOM CEThI0 U [OJIZKHO BBIIOIHSTBCA C
y4eTOM NEePCIEKTUBHOTO PA3BUTHUS OPOIIEHUS U ApeHaXa.

3.3. PacnonoxkeHre KOJIJIEKTOPOB M APEH B 30He (UIbTPALlMOHHOIO
IIOTOKA M3 OPOCHUTENIbHBIX KaHaJIOB [OIyCKaeTCs B CJIeOYOIINX
clydasx:

OPOCUTENBHLIM KaHAT MOONIXKEH WMETh IIPOTUBOPUIbTPAIIMOHHBIE
YCTPOMCTBa;

KOJIJIEKTOP IIPEeOyCMOTPeH B Bume TpyOompoBoma 6e3 mepdopaliuu
(«rmyxum»);

OPOCUTEIH BHIIIOTHEH B BUE TPyOOIIPOBOA UIU JIOTKA;

paccTosiHHEe MeXOy OPOCHUTEeJIbHBIMM KaHajlaMd U  OpeHOou
(konmekTopoM) npeBuiiaeT 10dq, roe dq - rmyOuHa 3a102KEeHUS TPEHHL.

B MecTax nepecedeHus: C MOCTOSHHBIMU OPOCUTENbHBIMY KaHajlaMHU,
goporaMyd U JIECOIIOJIOCAMU  3aKpHITEle OpeHbl  (KOJIJIEKTOPHI)
HeoOXOOuMO yCTpauBaTh B BUAe TPyOHl Oe3 mepdopaiuu Ha [OIuHE He
MmeHee ld ~ 10b, roe b - mmpruHa KaHanla IOBEPXY.

3.4. Tlpu TIPOEKTUPOBAHUM YCTHLEBBHIX COOPYKEHHH 3aKPBITHIX OPEH
cilenyeT npemycMaTpuBaTh KOHCTPYKIIHIO, ob6ecrneyrBaroIyio
HAOEeXXHOCTh WX pPabOTHl HPHU OYUCTKE OTKPHITHIX KOJIJIEKTOPOB OT
3auJIeHHsT ¥ COPHOM pPAaCTUTENbHOCTH (3adBUTAlOUIUECS YCThS,
«KapMaHBI» U TIP.).

3.5. KoHcTpyK1IHio BOOOIIPUEMHOU 4acTu 3aKpPBITOTO
TOPU30HTAJILHOTO  [OpeHaxXa  cjegyeT BeIOMpATh  MCXOOs M3
JIUTOJIOTUYECKOT 0 CTPOEHUS U TUAPOTre0JIOTUUYECKUX YCIIOBUH, a TaKXKe
HaJInu4usgd  MECTHBIX CTPOUTENbHBIX MaTepUaloB UM  CPEOCTB
MeXaHU3alluu. [Ipu  BRIOOPE MaTepuajoB U  KOHCTPYKIUU
BOOOIMPUEMHON YaCTU CJeAyeT Yy4YUThIBaTh, YTO 3KCHOIyaTallUuOHHBIN
CPOK CJIyZKOBbI 3aKPBLITOTO APEeHaXa OoIXkKeH ObITh He MmeHee 30 JerT.

3.6. PacueT KOHCTPYKTHUBHBIX 3JIEMEHTOB BOOONPUEMHON 4YacCTH
OOJIZKEH OCYILECTBIISATHCS IO MaKCHUMaJIbHOMY OPEHa>KHOMY pPacxofy,
XapaKTepUCTUKaM [OPEHUPYEMBIX TPYHTOB B 30HE 3aJIOKEHHUS OPEH
(rpaHyiIoMeTpUYeCKUM cocTaB, KoadduimeHT ¢punbTpanuu, ooObeMHas
W yOenbHaAsT Macca, TpaHUIBl TEKy4YeCTH M pacCKaTbhIBaAHUS, YMCIIO
IIJIACTUYHOCTH).

(‘j PazMelleHHe pEKNab] B JOKYHEHTAX W HA caite www.complexdoc.n
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Ecnu mpeHaXHas TUHUS IIPOPEe3aeT T'PYHTH Pa3/IMYHOM KaTeropuwu,
pacyeT KOHCTPYKTUBHBIX JJIEMEHTOB CJieAyeT IIPOU3BOAUThH Ha
HauUXyOlIIe ycioBusi. PacyeToM [ONMXKHBI OBITh  OIPEEIeHBI
BHYTPEHHUN [OuaMeTp U mnepdopalus OpeHaxKHBIX TPyO, TONIIMHA U
MaTepuan GUIbTPa, a TakXKe QUIbTPAIlMOHHbBIE COITPOTUBIIEHUS.

3.7. Ilpu mpuMeHeHUH [OJIT CTPOMUTENILCTBA ApPeHaxka 0e3HaIOpPHBIX
TPyO, He UMeIIuX 3aBOACKOM mepdopalruu, oOIast IJIoIalb
BOOOIIPHMEMHEIX OTBEPCTHH MHOJIKHA OBITL He MeHee 15 cMm” Ha 1 M
OPEHHL.

3.8. Pa3Mepsl BOOOMPUEMHBLIX OTBEPCTUM ClegyeT NPUHUMATh IPU
PaBHOMEPHOM PAacCIIONOXKEHUU Ha MOBEPXHOCTU TPYO® mo Tabsu. 1, mpu
pacIiooXeHUU B HUXKHEU ITOJIOBUHE TPYOHI - 10 TabJI. 2.

Tabnua 1
dopMa BOOOIPUEMHOTO
IImaMeTp UM IIHPUHA OTBEPCTUS
OTBEPCTUS
Kpyrmnoe (3 ... 4)ds,50, HO He Gojiee 5 MM
[llens unm 3a30p B CTHIKE (1,5 ... 2)ds,50 HO He Oonee 4 MM

Tabnuia 2
dopMa BOOOIIPUEMHOTO,
[IuaMeTp UIM MIUPUHA OTBEPCTUS
OTBEPCTUSA
Kpyrnoe 10ds,50, HO He Gomnee 10 MM
[Ilenb 5ds,50, HO He 6onee 5 MM

[Ipumeuanue. ds 50 - 9QPEKTUBHBIM AMaMeTP YacTHull (QUIbTPOBOU
OOCBITIKY UJIU TPYHTA.

3.9. [Ins 3amudThl BOOONPHUEMHBIX OTBEPCTHUM OpPEHaXKHBIX TPYO OT

3auJIEHUud ¢ YBEIINYCEHUA BOJIOHpHeMHOfI CIIOCOOHOCTH OpEeHazxKa

(‘j PazMeleHe peKnatmel B JOKYHEHTAX W HA cailte www.complexdoc.ru
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cienyeT MPUMEeHATh ChIITYy4YKe U BOJIOKHUCTEBIE 3aLLII/ITHO-(1)I/IHI:>pr}OH_[I/Ie
MaTepuallbl, JOIIYIIIEHHBIE K IIPUMEHEHHNIO B YCTAHOBJIEHHOM IIOPAOKE.

3.10. TIpu ycCTpoliCTBe [OpeHaXka B BOOOHACHIIIEHHEIX TI'PYHTax
HeoOXOOUMO YCTPOUMCTBO oObeMHOro ¢unbsTtpa. Pacuer dunbrpa u3
CBHIIy4yero MaTepuajia IIpUBedeH B o00s3aTelbHOM IIpua. 6.
[lomyckaeTcsi TNOpUMeHeHHe [PYIruX KOHCTPYKIUU Gumbtpa IIpu
HaJINYUU CllelalbHBIX UCCIIE€IOBAaHUM UM OIIbITa 9KCIIJIyaTalluu.

B cyxux u ciaOoIpOHUIIaEMBIX I'PYHTaX KOHCTPYKUus GunbTpa (u3
CBHITTYYUX MU BOJIOKHUCTBLIX MaTEPUAJIOB) OIIpPenesisieTCs Ha OCHOBAHUU
TEXHUKO-3KOHOMHWYECKOTO CpaBHEHUS BapwaHTOB. IIpu BeIOOpE
¢bunbTpa M3 MCKYCCTBEHHBIX BOJIOKHUCTBHIX MaTepHUajioB CIEOyeT
PYKOBOACTBOBAThLCS JAaHHBIMM PEKOMEHIYEMOTO ITPUJI. 7.

3.11. TIlpm pacyeTe IapaMeTPOB [OpeHaxXa C QUIBTPOM U3
MUHEPAJIbHO-BOJIOKHUCTEIX  MaTepuajoB  (0e3  OOIOJTHUTEJILHOM
IIOACHIIKK) W IIPU CTPOUTENILCTBE €ero Ccroco0aMu, IIPOU3BOOSIINMU
HapPyIIIeHWe eCTeCTBEHHOTO CJIOXKEeHHSI TPyHTa BOJMH3U OPEHHI,
Heo0X0IMO OOTIIOJTHUTETHHO YYUTHIBATH bunbTpamoHHOe
COIIPOTUBJIEHUE, 00yCIIOBJIEHHOE 9KPaHUPYIOUIUM OelCTBUEM
o0paTHOM 3aCHIIIKY TPYHTA U YIJIOTHEHUEM IIPUIPEHHOM 30HHEI. IJTO
(punbTpaMOHHOE CONMPOTUBIIEHUE OIPEHEeNsaeTCsa UCCIeqOBaHUSIMHU Ha
ONBITHO-IIPOU3BOACTBEHHLIX ydYaCTKax HJIM NPUHUMAETCS MO OaHHBIM
oO0beKTa-aHaJoTa.

3.12. TonmuHy o0beMHOro GUILTPA H3 CHIIyYero MaTepHaa
cienyeT MNOpPWHUMATh, KaK MNOpaBuio, He MeHee 8 cm. OOmias
MMOTPeOHOCTh B 00BEeMHBIX (UIBTPYIOIINX MaTepHasnax Ha 1 M OpeHH
OOJIKHa OIpedensTbCd Ha OCHOBAHUU IIPUHSITOU TEXHOJIOTUU
CTPOUTENBCTBA, C y4eToM (OPMHBI OpPEHaXXHOM IIOJIOCTH B TPYHTE,
oOpa3yemoii pabouuM opraHoM 3KCKaBaTOpa OpPeHOyKJIag4dyuKa.

3.13. [Ipu TpoOEeKTUPOBAaHUMU 3aKPHITOTO ApeHaXka U3 TpyoopumbTpoB
0o0BeMHBIM (GUIBTP He HOpegycMaTpUBaAEeTCs, €eClIu COTrJIacHO
PEKOMEHAYEeMOMY TIPUI. 7 TIOPUCTBIE CTEHKU BHITIOTHSIOT POJIb
¢dunpTpa. B mpoTuBHOM ciydae HeoOxXommMa yKjaaka TPyOopuIbTpoB
Ha ITOACHLITIKY M3 HECOPTUPOBAHHOM ITIECHYAHO-TPABUUHOM CMECU HUIIU

nnecka tomnmuHou 10 cMm.

3.14. TupgpaBIM4YeCKUU pacyeT OTKPHITBIX KOJUIEKTOPOB CIIEOyeT
IIPOBOOUTH KaK /I MPOBOIOAIIUX KaHAaJIOB OCYIIUTEJIbHBEIX CUCTEM B
cooTBeTcTBUM C TpeboBaHusmu CHull 2.06.03-85 nin. 3.67 ... 3.70. I1pu
3TOM paCYEeTHBIY PACXOI BOOBLI B OTKPBITHIX KOJIIIEKTOPax HEOOXOOUMO
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oripepesisiTh KadaK CYMMY PaCXOOJOB BIIaOaIOIIWMX B HETro OPEeH HIIN
KOJIJTIEKTOPOB HU3MIET O ITOPsAOKA.

I'ugpaBIrdYecKHU pacyeT ApPeH cieayeT IPOM3BOAUTL IIO0 ydacTKaM,
OTIMYAIONIMMCS BEIMYHMHOM pacxoja Hu VKJIOHA, BIUSIOIIEro Ha
ouaMeTp TPyOoIrpoBoaa.

3.15. KonymekTophl CcTapliero nopsiaka MOJIKHBI PaCCUYUTHIBATLCS Ha
IIPOIIYCK pacxofa [OPEeHa)XHOTO0 CTOKa, PaBHOTO CYMMe pacXOOoB,
BIIQ[IaIONINX B HETO KOJIJIEKTOPOB U JIPEH.

3.16. PacueTHBIM [OpeHaXKHBIM CTOK HEOOXOOWUMO OIpPEemesnsdaTh IpHU
3HAQYEHUU CPegHEerofoBOTO [PEeHaXXHOTO0 MOAOYyJIs CTOKa B IIepUO[
TIOCTOSTHHOM 3KCITyaTalluu.

3.17. IIpomyCKHYI0O CHOCOOHOCTH [OpPEH U KOJUIEKTOPOB CJIedyeT
IIPOBEPSTHL II0 MAaKCHMAJILHOMY [pPeHaXXHOMY MOMYII0 CTOKa,
o0pa3yeMoro MmpHW IIPOM3BOMCTBE BJIAro3apsiIKOBBIX U ITPOMBLIBHEIX
TIOJIMBOB.

3HAYeHHsT PAcXOOOB BOOLI B APEHAaX MOJIXKHBI YCTAaHABJIMBATLCS IIO
IJIOIIAOK, OOCIy>KHMBaeMOW OPEeHOW UM  pPacyeTHOMY  MOMYIIIO
OPEHaXKHOT0 CTOKa.

3.18. PacueTHBIN [OuaMeTp [APEHaAXXHOTO TPYyOOMpoBOda [MHOJIXKEH
OIpenesnsATbCA W3 YCJIOBUU NPONYyCKa MaKCUMaJIbHOI'O pacxopja IIpu
IIOJIHOM 3allOJIHEHUWU €ro MOJIOCTU U IPUHUMATHCSA [0 CTaHOapTHOMY
psAOy  BHYTPEHHUX [OUAMETPOB JOpPeHaXXHBIX TpyO, paBHOMY
OnmxKaliieMy B CTOPOHY OOnblllero 3HadeHus. [Ipu He3HAUYUTEITLHOM
pacxoXXOgeH:UU pacyeTHOro OuamMeTpa OT cTaHmgapTHOro (Ha 5 ... 10 %
MEHBIIIE) CJiIelyeT NMPUHUMATh pPacuyeTHOe 3HadeHHe auamMeTpa Tpyo,
IIPY 3TOM [OONYCKAeTCs KPaATKOBPEMEHHEBIM (00 5 CYTOK) HalOPHBIU
pexuM paboThHl APEH.

3.19. TuppaBIuYecKUU pacyeT 3aKpBITHIX AOPEH U KOJIJIEKTOPOB,
oInpefeneHyue TIyOWHBLI 3aJIOKEHUS U PACCTOSHUN MeXAy OpeHaMu
clenyeT TIPOBOOUTH COTJIACHO 00s3aTeIbHOMY IIPUJI. 8 C yd4eToM
TpeboBanu nn. 2.209, 2.210 CHull 2.06.03-85.

3.20. s 3aUyThl OpPOIIaeMOU TEPPUTOPUU OT MOOTOIJIEHUS CO
CTOPOHBI DPEK, BOOOXPAHWIUIL ¥ BBIIIEPACHOJIOKEHHONW TEPPUTOPUN
Heo0X0oOUMO TIpegycMaTpUBaTh OeperoBble U TOJIOBHBIE OAPEHHBI, pacyeT
KOTOPHIX CJIefyeT MPOBOAUTH B COOTBETCTBUU C 00S3aTEIbHBIMU ITPUII.
9u10.
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3.21. C uenbpi0 5KOHOMHM (PUIILTPYIOIIEr0 MaTepuaja U TPYHOOBBIX
3aTpaT IIPpH pacyeTe IIapaMeTpPOB OPEHaXXHOU CeTU CJIenyeT TaKXkKe
VUUTHIBaTh [OPEHUPYIOIIee HOeUCTBHE OTKPHITHIX UM 3aKPBITHIX
puUIBTPYIOMUX KOIJIEKTOPOB B COOTBETCTBHUY C PEKOMEHOYEMBIM ITPUII.
11.

3.22. ComnpsgixeHUe [OpeH C KOJIJIEKTOpaMU B BepPTUKAJIbHOU
IIJIOCKOCTA HeOOXOOWMO  OCYIIEeCTBJISATh CJIeOylomuM  o0pa3oM:
3aKpBITYIO IPEHY C 3aKPHITHIM KOJIJIEKTOPOM - IIPHA IOMOIIIM CMOTPOBHIX
KOJIOALIEB TaK, YTOOBl HU3 TPyObl OpeHbl OB BHIIIE OHA TPYOBI
KOJIJIeKTOpa He MeHee, yeM Ha 0,8Dint, rae Dint - BHYTpPEHHUYU OUaMeTP
KOJIJIEKTOPa; 3aKpBITYI0O [OpPEHY C OTKPBITHIM KOJIJIEKTOPOM - IIpH
TIOMOIIIX YCTHEBOTO COOPY2KEHUS TaK, YTOOBI paCUEeTHBIM YPOBEHDb BOMLI
B KOJIZIEKTOpe ObINT He MeHee, yeM Ha 0,3 M HUXKe HU3a YCTheBOU TPYyOhI
OPEeHbl, a MaKCHUMaJIbHBIM PACYEeTHHIU YPOBEHbL BOOLI B KOJIJIEKTOPE HE
IIOATOMJISANI YCThe OPEHHI.

3.23. Ha konnektopHO-gpeHaxHou cetu (KIIC) cnenyert
IMpeaycMaTpuBaTh COOPYKeHUsI, 00ecriedynBaloIime:

CaMOTEYHBIM OTBO[] OPEHAaXHBIX 1 C6p0CHI)IX BOnO C MeHI/IopI/IpyeMOfI
TEPPUTOPHUHN B BOOOIIPHUEMHUK HUIIN UX ITI€PEKAYKY;

compsizkeHue 0beoB U YyCTpaHeHHe OMaCHOCTH PAa3MbIBa;

ITPOEe3[ TPAHCIIOPTA BOOJIb U UYepPe3 OTKPBITHIE KOJIJIIEKTOPHI;

nnepecedenue KJIIC c opocutenbHOU CETHIO;

IIOCTOSTHHBIM HaZ30p 3a paboToii ceTu;

y4eT KOJIMYEeCTBA U KaYeCTBa OTBOOMMBIX IPEHaXKHBIX BO{I.

3.24. Tlpu HEBO3MOXKHOCTH CaMOTEYHOIO OTBOAA OPEeHaXKHBIX BO[
MECTOIIOJIOKEHNE M YNCJI0O OPeHaXXHBIX HACOCHBIX CTAHIUU [OOJIKHO
OBITH 0OOCHOBAHO TEXHUKO-3KOHOMUYECKUM PaCUYeTOM.

B mpoekTax HeoOXOoguMO IIpefycMaTpUBAThL ONepezkeHue BBOOa B
OelCTBUE HACOCHBIX CTaHIWM HaJd CTPOUTEJIbCTBOM KOJIJIEKTOPHO-
OpeHaXXHOU CEeTH.

3.25. Pa3MellieHre ¥ KOHCTPYKIHS KOJOOIEB MOJIKHBEI 00eCIIedYnBaTh

OecnpensiTCTBEHHOE TIPOBENEHUE CEeNbCKOX03SIMCTBEHHBIX pPaboT u
3alIUTy OPEeH OT 3acopeHus cornacHo m. 2.212 CHull 2.06.03-85.
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3.26. BomoMepHBIe COOPYKEHHUS CIIeAyeT COBMeIIaTh CO CMOTPOBBIMHU
KOJIOAIIaMH HJIM YCThEBBIMH COOPYXKEHUSIMU Ha 3aKPBITHIX OpPeHax U
KOJIZIEKTOpPax. Ha OTKPBITHIX KOJIJIEKTOPaAX BOJAOMEPHBIE COOPYKEHUS
HeoOX0OuMO IIpeayCcMaTPUBATh MPHW UX BIAOeHUU B KOJIJIEKTOP
BRICIIIETO TIOpSAKa ¥ Ha TpPaHUIAX OTOEeJIeHHlN, XO03sSHCTBa U
TUOPOMENNOPATUBHON CUCTEMHI.

3.27. CTpOUTENbCTBO TOPU3OHTAIBHOTO 3aKpPBLITOTO OpeHazXKa
OOJIZKHO OCYILIECTBJISATHCS KOMIIJIEKCHO-M€eXaHU3UPOBaHHBIMU
crioco6amu (Y3KOTpPaHIIENHBIM, TPAHIIIEMHBIN 1 OeCTPaHIIIEMHBIN).

B HeycTOMUYMBHEIX (OOpPYIIAIOIINXCSI) TPYHTAX U IIPU YKIIagKe OPeH
HUXEe  YPOBHSI  MOA3EMHBLIX BOLN  CTPOUTEJILCTBO  ApeHaxa
Y3KOTPAHIIENHBIM U TPAHIIIEWHBIM CIIOCOOaMU OOJI?KHO MTPOU3BOOUTHCS
C TIpeOBapUTEJIbHLIM BOOOIIOHUXKEHUEM II0 TPACCe APEHHI.

B rpyHTax JIETKOTO MEXaHUYECKOTrO COCTaBa NOpu Ko3hGUIMEHTE
dunvrpauuu 0,3 mM/cyT u 60jiee OONMyCKaeTCsI CTPOUTENILCTBO OpeHa)a
OecTpaHIIEeWHBIM CIIOCOOOM C PYJIOHHBIMU 3allUTHO-GUILTPYIOIINMU
MaTepuanamMu. [Ipu yKIagKe [OpPeH B TPyHTaX C KO03QPUIMEHTOM
dunvrpanuu MeHee 0,3 M/CyT HeoOXOOMMO YCTPOMCTBO OOBEMHOTO
¢bunbTpa U3 CHIMy4YUX MaTEepPUaoB.

IIpu BeIGOpPE cmocoba CTPOUTENbCTBA [OpeHaxka HeoOXOOHuMO
HCIOJIb30BaTh MPOTPECCUBHEIM OIBIT €ro YCTPOMCTBA Ha OPOIIIAeMEIX
3eMIISIX OPYTUX PETHOHOB.

4. BEPTUKAJIBHBIU TPEHAK

4.1. BepTukaJbHBIM [OpPEHaX [OOJIXKEH IIPOEKTUPOBATHCI B BHIE
BOM0O3a00OPHBIX CKBaXWH, OOOPYOOBAaHHBIX OJIEKTPONOTPYXKHBIMHA
HacocaMu. YCJIOBUS  I[pPUMEHEHUS  BEpPTUKAJIBHOTO  OpeHazxKa
onpepeneHsl 1. 2.200 CHwull 2.06.03-85.

4.2. PacyeT BepTUKAJIBHOTO ApPeHazKa OO0JI2KEeH BKJII0YaTh:

ompenesieHHe IIapaMeTPOB BCeW CUCTEMBI (KOJIMYECTBO CKBAXKMH,
pacCTosiHHEe MeXOy HUMM);

pacueT mapaMeTpPOB CKBaxKHH (meOuTa, MOHHXKEHHS B CKBaXXWHE U
B XapaKTEepHBIX TOYKaxX MaCCHBa, pagWuyca BIHAHUSI) U HUX
KOHCTPYKTHUBHBIX 9JIEMEHTOB (OuaMeTpa U rTyOuHBI CKBaXKWH, OJIUHBI U
auaMeTpa GUIbTPa, TOJIIUMHEL 1 COCTaBa OOCHIIIKH).

(“)\ PasnewgeH1e peknanrbl B 10KYMEHTaX M Ha caite
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4.3. Pa3meleHHe CKBaXXWH CHCTEMATHYECKOTO BEePTHUKAJILHOTO
OpeHaxka B 3aBHUCHUMOCTH OT YBSI3KHM C OPOCHUTEJIbHOM CEThI0 CJIemyeT
BBITIOJTHSITH B BU[I€ CETKH C PABHOMEPHBLIM HJTM HEPAaBHOMEPHBIM IIIaroM
CKBaXXHWH B [BYX B3aMMHO II€PHEHOUKYJISPHBIX HaIpaBjeHusxXx. [lpu
9TOM CKBaXXMHBI He [OJIXKHBI paclojaraTbCsi y KaHalioB 0e3
ITPOTUBOGUIILTPAIIMOHHON «OIEKIbI».

4.4. CucreMaTU4YeCKUU BepTUKAJIBHBIU [OpeHaX U JIMHEUHBIE
CUCTEMEI CKBaXXUuH IOJIZKHBI PacCUYUTHIBATHCS COT'JIaCHO
pekoMeHnyemMoMy mnpui. 12. PacyeT JIMHEUWHBIX CUCTEM [OpeHaxXa
cienyeT NPOBOOUTH IIPU 3aJaHHOM IIOHUWXKEHUU BOILI B CKBaXKUWHE UJIU
M3BECTHOM Hebure.

4.5. B CnOXKHBIX NPUPOOHBLIX YCIOBUSAX IIPU IlepepacupenesieHuu
IIOTOKOB TIOA3EMHBLIX BOI, W3MEHEHWM HAIMlOPHOTO TMUTAHUS B
pe3yibTraTe paboTH OpeHazKa, B3auMOOEMCTBUYM KPYITHBIX APEHaXKHBIX
cucteM HeoOXOOUMO HUCIOJIb30BaTh MaTeMaTUUYECKOE MOJETUPOBaHHUE.

4.6. KOHCTpYKHI/IH CKBAXKMH BE€PTHUKAJIBHOTO »OpPE€HaXad HOOJIZKHa
OIIpeneiisaThbC:

JINTOJIOTUYECKUM CTPOEHUEM BOOOHOCHOTO KOMIIJIEKCA M XUMHU3MOM
BOJ KQlITUPYEMOTO I1JIaCTa;

9KCIINITYaTallMOHHBIMH IIapaMeTpaMu - HeﬁI/ITOM 1 IIOHUZXKEHHEM
YPOBHSA BOOEI B CKBAZKHHE,

MEeTOOaMH IIPOU3BOIACTBA CTPOUTENbHBIX PabOT M 000pPyImOBAHUSA
CKBaXHH;

cxeMou 1 00bLeMoOM aBTOMaTHU3alluH,
Tpe6OBaHHHMI/I K PEMOHTHBEIM pa60TaM.

4.7. BopompueMHasi 4YaCThb CKBaXXMH [OOJIKHA YHOOBJIETBOPSATH
cnenyoiuM TpeOoBaHUSIM:

ouaMeTp (GUIBTPOBOTO KapKaca [0JIKEeH II03BOJISITh CBOOOMHBIN
MOHTaXX M [eMOHTaX 9JIEKTPOIIOTPYKHOTO Hacoca u IIpubopoB
ABTOMATHUKU U TeJIeMeXaHUKHU;

obecrieuynBaTh MaKCHUMaIbHBIM  BOH03abO0Op, [ONTOJIETHION U
OecriepeOoiiHyI0 Pab0oTy CKBaXKHH.

AOC.T
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4.8. KOHCTPYKTUBHBIE 3JIEMEHTHI CKBaXXWH: TJIyOMHA, OUAMETP
CKBaXKWHEI, OJINHA U OuaMeTp QUIbTpPa, CKBaXXHOCTh, pa3Mep u popma
IIPOXOOHBIX OTBEPCTUM (PUIbTPa U MEeXaHUUYECKHU COCTaB IPaBUUHON
OOCBITIKY OOJI?KHBI OIIpeAesiAiThCA pacyeTaMu.

4.9. I'nyO6uHy CKBaXXMHHI CJIeAyeT ONIPeNensaTh 1o hopmyJie:

dec = ls1 + Ik + It (3)
roe dc - rmyOrHA CKBaXKUHEBI, M;
ls] - pMHA 5KCIITyaTalluOHHOU KOJIOHHBI, M;
lk - mnuHa QUILTPOBOY KOJIOHHEI, M;
lt - pTMHaA OTCTOMHUKA, M.

IIuHYy 9KCHOyaTalluOHHOUW KOJIOHHBI CJIeyeT OIIpefessiTh HUCXOOs
n3 TUOPOreO0JIOTUYEeCKUX  YCJIOBUH, BEJIMYUHEI IMOHUKEHUS,
MECTOIIOJIOKEHHUSI Hacoca U yCJIOBUS €ero PaboTHI.

4.10. nuHy QuIbTpa-KapkKkaca ciegyeT BBIOMpaTh C Yy4E€TOM
CTaHOAapTHOM [OJIMHBL 3B€Ha 3aBOLNCKOIrO U3TOTOBJIEHHUS U C

cobOmogeHueM TpeboBaHui n. 2.216 CHull 2.06.03-85.

4.11. [ImaMeTp CKBaXXWHBI OOJI2KEH OMNPEOEeNsAThCS MO CIeayoIleu
dbopmyne:

DC = Dk + 2ts, (4)
rge Dk - InaMeTpP d)HHBTpOBOI"O KapKacCa, M;
ts - TOJIIIIUHAa TpaBHﬁHOTO (I)I/IHBTpa, M.

4.12. OuameTp (PUIBTPOBOTO KapKaca CjeayeT PacCUUTHIBATH II0
dbopmyne:

D, = —QM
2TV e T, (5)

roe Qmax - MAaKCUMAJIBHBIN NeOUT CKBAXKUHEI, M3/cyT;

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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hk - ckBazKHOCTH QUIILTPOBOTO KapKaca, %.

IomyCTUMYI0 CKOPOCTh [OBHXKEHMsS BOOLI B NPUGUILTPOBOM 30HE
HeoOXOOUMO OIIpedesiTh 110 ¢hopMyIie:

3.3
oy = 0328005

Jk (6)

roe Rlcr - KpuTHyeckoe yuciao PeriHOMbACA;

ls - K09hGUIUEHT MOPUCTOCTU TpaBuiiHOM o0cwmku (0,30 ...
0,40);

k - koappunmeHT punbTPpay BOOOHOCHOTO I'PYHTa, M/CYT.

CKOpOCTDb OBUIKEHUS BOIOBI B PUIBTPOBOM KOJOHHE W BOOOIIOOBbEMHBIX
TpyOax He mOJIKHa MpeBHIIIATh 2 M/C.

4.13. CkBaKHOCTH (PUIBTPOB, KaK IPaBUIO, ClenyeT NPUHUMAaTh He
0oJiee crenyoOIINX 3HAYEHUM: OJIT CTAJIbHBIX KapKAaCHO-CTEPXKHEBHIX U
IIPOCEYHBIX U3 CTalbHBIX JIUCTOB - 30 %; miIsi acOeCTOLEMEHTHBIX U
IJTaCTMACCOBBIX 25 %.

YBenuueHWe CKBa*XHOCTU MHOJIKHO OBITHL OOOCHOBAHO pacyeTaMu
GUITBLTPOB HA IIPOYHOCTh.

4.14. Pazmepsl 1 (opMy IIPOXOOHBIX OTBEPCTUU CJIeAyeT moadupaTh
B 3aBUCUMOCTH OT (PaKIHMOHHOTO COCTaBa (PUIBTPOBOM OOCHITIKH.
Pa3Mepsl TOPOXOOHBIX OTBEPCTHUU IIPU YCTPOUCTBE (QUIBTPOB C
rPaBUMHO-TIECUAHON OOCHITIKOM MOJI?KHBI COCTABIISATh:

o7t Kpyriou nepgopaunu dkx = (1,2 ... 1,5)ds,50;

ons mweneBor nepdopanuu bkd = (0,75 ... 1,0)ds,50, lka =(25
35)ds,50,

roe ds,50 - cpepHuU OuamMeTp GpakKOuM TIPaBUKWHO-IIECYaHOU
OOCBIIIKY, MM;

bkd, lkd - COOTBETCTBEHHO IIIHMPHWHA 1 OJIMHA I1ejeu, MM.
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Kpyrible oTBepCTHST Ha (GUIBTPOBOM KapKace CieoyeT paclojiaraTh
B IIIaXMAaTHOM TOPSIAKE, a IejieBbie - BUHTOOOPa3HO C YIrJIOM HaKJIOHa
15°.

Yucmo OTBEpPCTHH, COOTBETCTBYWIIlEe 3agaHHOM CKBAXXHOCTHU
GuILTPOBOTO KapKaca Ha 1 M ero OiauHBEI, HEOOXOOUMO OIIPEemesiTh I10

dbopmymnam.

I1s Kpyrnou nepdopaumu

_ 4Dk ' IUDD?;?k
di (7)
151 meeBoOM:
_ ﬂﬂx ' IUEJD;';?,L
byl . (8)

4.15. Pacuetr ¢puILTPOBOM OOCHIIKU OJIS CKBAaXXUH BEPTUKAJILHOTO
OpeHaxka cjienyeT IPOU3BOOUTL B COOTBETCTBUH C 00s3aTeIbHLIM ITPHII.
13.

4.16. OIeKTpPOIIOTPYKHOM HACOC CJieAyeT paclojarartb, Kak
mpaBuio, Hapg (GuabTpoM. EcCiaM 1o reosoro-CTPpyKTYPHBIM YCJIOBHSM
HEBO3MOXKHO YCTAaHOBHTH HacOC Haja (GUIbTPOM, €ro CcienyeT
pacmoyiaraTh B OTCTOMHUKE UK B PUIBTPE (IPU YCIIOBUU NEPEKPHITUS
9TOM YacTu (UIbTpa «TJIyXou» Tpy0oii). BEIOOD 97MEKTPONOTPYKHOTO
Hacoca cienyeT IIPOU3BOAUTH COTJIaCHO peKOMeHayeMoMy mpuil. 14.

4.17. CtaHIus yIIpaBlIeHHUs HACOCHBIMM arperaTaMu, CpecTBa
aBTOMATHUKHU, TeJIeMEeXaHUKH U CBSI3U, KOHTPOJILHO-U3MEePUTEJIbHAS
arrmapaTypa OOJIXKHBI pacHojiaraThCs B CIeIaIbHOM IKady uiu
3MaHUU.

4.18. BopgooTBopsiliasd CeTh CKBaXWH BEPTUKAJIBHOT'O [OpP€eHaXKa
OJOJIZKHa OBITH BBHIIIOJIHEHA M3 Tp}76, JIOTKOB, OGJIPII.[OBaHHbIX KaHaJIOB
UIIx B 3€MIJIIHOM PYCIIe. B mocnegHem ClIydae Yy4YaCTOK BOOOOTBOIOa

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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onuHoM 40 ... 50 M OT CKBaXWHBI OONXKEH OBITh «TJIyXum» (TpyoOa,
JIOTOK).

OTBopsAmme  TpPyOOHpPOBOALI  OOJIKHBI ~ OBITH  00OPYHOBAHBI
3aiBUXKKaAMHU ¥ BOJOBBIIIYCKaMM B BomonpueMHUK. CTEHKU U OHO
BOJOIIPUEMHUKOB B MecCcTe cOpoca [OpeHaxKHBIX BOM MOOJIKHBLI OBIThH
HaJe>KHO 3alllUIIeHbl OT Pa3MbIBa.

4.19. Tlpu IpOEKTUPOBAaHUM CIIeAyeT pa3pabaThiBaTh PEXKUM pPabOThI
CHUCTEMBlI BEPTUKAJILHOTO ApeHazXa B CcOoOTBeTCTBUM C II. 2.220 CHull
2.06.03-85.

4.20. Pexum paboTH CUCTEMBI BEPTUKAJILHOTO [peHaXKa MHOOJIKEH
COCTaBJISATHCS OTHEeNbHO IOJIs1 IepuonoB OCBOEHHUS "
9KCIIJIyaTaIlMOHHOTO. [I7Is1 9KCIITyaTalliOHHOTO ITepruoaa Ko3hPUIeHT
rmosie3Hou paboThl ckBaxxuH (KITP) momyckaetcst mpuaumats 0,7 ... 0,8
(oTHOIIIEHUE MIPOOOIKUTENBbHOCTHU akTHUUYECKOU pPaboThI K
KaJIeHIapHOMY BPEMEHH B I'OAY).

4.21. TIpoekTupoBaHME BEPTUKAJIbHOTO [peHaxa 0e3 CHUCTEM
aBTOMAaTUKU He gonyckKaeTcsi. OObeMbl TeJIeMeXaHUKU U CBSI3U CIIENYET
yCTaHaB/IUBaTh B KaXXOOM KOHKPETHOM CJiydae U OIpefelsaTh Ha
OCHOBaHUU TpeOOBaHUM K PeXUMY pabOThl CKBaXWH U HaJEKHOCTHU
000pyHoBaHMus, C YUETOM YIyUIIEeHUS YCJIOBUM TpyHda U COKpaIlleHUs
YMCJIEHHOCTH 00CIy2KHBaloLIero epcoHara.

4.22. [lucrieTyepcKkoe ympaBjieHWEe aBTOMATU3WPOBAHHOU CHUCTEMOU
OOJIXKHO O0ecIieymBaTh LIEHTPaIU3alldio YIpaBIeHUS U KOHTPOJIbL 3a
paboTou CKBaKUH U 000pyAOBaHUS.

4.23. Kaxpgasa CKBaXWHa MWJIU TIpPyIIla CKBaXWH [OOJIKHa
o0opynoBaThCs KOHTPOJIbHO-U3MEPUTEJILHOU anmnapaTypou,
II03BOJIAIOIIEN U3MEPSTh:

KOJIMYEeCTBO OTKauWBaeMOU BOOHL;

[10JIOKEeHUEe QUHaMUYeCKOT0 YPOBHS BOILI B CKBAXKUHE;

MUHEepaIu3aluno BOOHL;

KOJIMYECTBO 3aTPavYeHHOM 3JIEKTPOIHEPTHUH;

HalIpsi2KeHHne U CUJIY TOKa B IIEIIN.

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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5. KOMBUHUPOBAHHBIU
IPEHAXK

5.1. KoMOMHMPOBaHHBIN ApeHaX CJiefyeT IPOeKTUPOBaTh B CIydasX,
orosopeHHbIX B 1. 2.200 CHwuII 2.06.03-85.

PacueT KOMOMHUPOBAHHOTO ApeHaxa CJjiefyeT IIPOBOOUTL COTJIaCHO
pekoMeHayeMomMy npui. 15.

5.2. PacueTr nuHENHOro (0TCEYHOr0) KOMOMHMPOBAHHOTO ApeHaxXa
OOJI>)KEH BBITIOJTHSATHCS 10 opMyJiaM [OJisi IMHEWHOT0 TOPU30HTAIbHOTO
OpeHaxa, B KOTOpPbEIE BMeCTO (UIbTPALMOHHBIX COIPOTUBJIEHUN
TOPU30HTAJIPHOTO  [peHaXKa  MOACTaBASIOTCA  (GUIbTPALMOHHEIE
COIIPOTUBJIEHUST KOMOMHUPOBAHHOTO IpeHaxka.

5.3. ITlopkinmoyeHUe CKBaXWH-YCUJIUTEIEM K TOPU30HTAJIbHBIM
OpeHaM [OOJIKHO oOecnedyuBaTh KOHTPOJIb PabOTHI CKBaXKUH TIPU UX
9KCIITyaTalluid, a TaKxKe coOiiogeHue TpeboBaHuu 1. 2.223 CHull
2.06-03-85. [Ims1 aTOTO CnegyeT npegycMaTpUBaTh:

MMOAKJTIIOUEeHWEe BOAOOTBOAAIIEN TPYOBI CKBaXMH K CMOTPOBOMY
KOJIOAIIY BHIIIIE YPOBHS BOALI B KOJIOAIE MU Bepxa ApPeHaXKHBIX TPyO He
MeHee 4yeM Ha 0,6 - 0,8 ee quameTpa;

MIOOK/IIOYEHNE CKBaXHWH-YCUJINTEJIEM K OTKPHITOU KOJIJIEKTOPHOU
CeTM Ha YpPOBHE pacCyeTHOTO TOPM30HTa BOAE], COOTBETCTBYIOILETO
IIPOIIYCKYy CpegHeBereTalluOHHOT0 pacxoma.

5.4. JlnuHy QUIBTPOBOM dYaCTM CKBaXWH-yCUIUTEJIEN CleayeT

IIPUHUMATh PABHOM MOIIIHOCTH BOOOHOCHOTO IIJIacTa, HO, KakK ITPaBHJIO,
He Oosiee 10 M.

[TIPUJIO2KEHHUE 1

PekomeHnnyemoe

IIPENEJIbI PETI'YJIMPOBAHUA
BOOHO-COJIEBOI'O PE2KUMA

(”-)\ PasnewgeH1e peknanrbl B 10KYMEHTaX M Ha caite
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I1049YB HA OPOOTAEMBbIX
SEMJIAX

s CO30aHusI  ONTUMAJBPHOIO  MEJIUOPaTUBHOTO  peXuMma
HeoOxoguMo oOecrieyuBaTh B KOPHEOOMTAEMOM CJIOE TOYB PEXKUM
BJIa?KHOCTH, ITPY KOTOPOM HE ITPOMCXOAUT IOBBIIIEHUS KOHIIEHTPAlMN
IIOYBEHHOTO0 pPacTBOpa MO CyMMe TOKCUYHBIX COJIE WM OTHEJIbHBIX
WOHOB BHIIIE [OIIyCTUMEBIX IipefdenoB. [Ipegensl [OOIyCTUMOTO
CcoepzKaHUs COJied B I[OYBe B 3aBUCUMOCTU OT THUIA 3aCOJIEeHUd
clenyeT Ha3HayaTh B COOTBETCTBUM C peKoMeHayeMbIM npuj. 21 CHwull
2.06.03-85.

[Tpy IPOEKTUPOBAHNY BOOHOTO PeXKMUMa ITOYB CIIeqyeT UCII0Nb30BaTh
maHHbIe TaOm. 1.1. [171s1 TOYB, MOABEPKEHHBIX OCOIOHIIEBAHUIO,
He0o0X0IMMO PYKOBOACTBOBAThHCS Tabm. 1.2.

Tabnuma 1.1

Hpeuemﬂ PETYIINPOBaHUA BOOHOTO pe2KMMa II0OYB Ha OPOIIIa€eMBbIX

3eMIISIX
[TIIK, [Tpenensl
M- peryiupoBaHus In B monsix oT
[TouBHI OKB. BJIa?KHOCTH CyMMapHOT O
1Wr KOPHEeOOHUTaeMOro CJI0s1 | UCIIapeHus
ITOYBHI, B JOJISIX OT Wlim
YepHO3EMHI 40 0,6 -0,7 £ 0,05
OOBIKHOBEHHBIE u
I0XKHBIE
30 0,6 -0,8 £ 0,05
20 0,6 -0,8 £0,05-0,10
JIyroBo-4epHO3€eMHEIE 30 0,7-0,8 £ 0,05

(“)\ PasnewgeH1e peknanrbl B 10KYMEHTaX M Ha caite
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[TIIK, [Tpenensl
NI peryaupoBaHus I B momisgx ot
[TouBEI SK_B BJIQZKHOCTHU CyMMapHOTO
1W1_ KOPHEeOoOUTaeMOoro Cjiosi | UCIlapeHus
IIOYBKEI, B MOJISAX OT Wlim
TeMHOKAIITAaHOBEIE 35 0,6-0,8 £ 0,10
30 0,7-0,8 £ 0,10
Kamnrraunoseie 20 0,7-0,8 0,10-0,15
CBeTJIOKAIIITAHOBLIE 15 0,7-0,85 0,10-0,15
10 0,7-0,9 0,10-0,20
Cepo3eMHEBIE 10 0,7-0,9 0,10-0,15

[Ipumevyanue. III[IK - MOYBEHHO-IIOTIOIMAOIINN KOMIIJIEKC; Wlim -
penenbHas IIojieBas BIIarOeMKOCTh.

Tabnuua 1.2

[Tpenensl peryIupoBaHus COJIEBOTO PeXUMa OPOIIaeMBIX 3eMeJIh,
TIOIBEPKEHHBIX OCOJIOHIIEBAHUIO

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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ITTIK
[TouBHI M= Na B IIIIK, % Mg BOHHK' pH
9KB. %o
100r
YepHO3EMHI 40 2-8 15-25 7-7,5
OOBIKHOBEHHBIE U I0ZKHLIE
30 1,5-5 15-25 7-7,5
20 1,5-5 15-25 7-7,5
JIyroBo-4epHO3€MEI 30 1,5-5 15-25 7-7,5
TeMHOKAIITaHOBBIE 35 1,5-5 15-30 7-7,3
30 2-5 15-30 7-7,5
KalrraHoBEIE 20 2-6 15-30 7-7,5
CBeTnoKallITaHOBHIE 15 5-10 15-30 7,5-8
10 5-10 15-30 8-8,2
Cepo3eMHBIE 10 5-10 15-30 8-8,3

ITIPUJIO2KEHUE 2

(“)\ PazMelleHHe peKNaMbl B JOKYHEHTAX W HA CaiTe
" Ten. +7 (495) 506-71-51, +7 (495) 506-78-57,
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BOIHO-COJIEBOM BAJIAHC
OPOIIIAEMBIX 3EMEJIb

1. YpaBHeHnue BogHOTO Gajanca

1.1. OOmu#t BopmHBIM OamaHC U OajaHC BOX 30HBI a’palluu OJIis
TEPPUTOPHUH, TOAJIeXKAIlel MeJIMOpallii, B €eCTeCTBEHHOM COCTOSHUHU
(mo opollleHUs ¥ BBOMA ApeHa)ka) ClIegyeT OIpenesiTh 0 YPaBHEHUSIM
(cocTaBmsolIre YypaBHEHUM BOOHOTO GajlaHCca JaHBI B M~/Ta):

a) oOIINI BOOHEBEINA OajlaHC

DViot = (Vq,dw - V'?,dw) + (Vg,sw - V'?,sw) + P-Eds-U =+
Vv, (1)

rae DViot - CymMMapHOe H3MeEHEHHEe 3allacoB BOALI B T'paHHIIax
paccMaTpuBaeMoOM TEPPUTOPUH;

Vg,dw - IPUTOK IIOBEPXHOCTHHIX BO[;

V'?,dw - OTTOK TTOBEPXHOCTHHIX BOI 3a Ipenesibl TEPPUTOPUY;

Vq,sw - IPUTOK IIOA3EMHEBIX BOT;

Vq,sw - OTTOK TIO[I3€MHBIX BO[;

P - atmocdepHBIe ocagky;

Eds - “CclapeHue C TOBEPXHOCTU TIOYBHI;

U - TpaHCniupanus;
Vy - BepTUKaJbHBIM BOJOOOMeH 0alaHCOBOTO CJIOS C
HUXKeJIeXKallluUMU BOJOHOCHBIMU CJIOSIMU  (TIOATIUTHIBAHUE
MMOA3EeMHBIX BOI HAMNOPHBIMM MOA3EMHBLIMU BOJaMHU WU
repeTeKaHue MOO3eMHBIX BOJl BHU3);

0) 6ayTaHC MOBEPXHOCTHBIX BOM U BJIaTH B 30HE a’spalluu

DVa = (Vq,dw - Vql,dw) + P-U = Vya - Egs, (2)

rae DVa - u3MeHeHHe 3allacoB Bjar¥ B 30HE aspalli¥ B I'paHUIIAX
paccMaTpuBaeMoOt TEPPUTOPUH;

(“')\ PasnewgeH1e peknanrbl B 10KYMEHTaX M Ha caite
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Vv,a - BepTUKAJILHEIN BOTOOOMEH MeXKIy BOOaMU 30HHI aspaluu
U IIOO3€eMHBIMHU BOOAMU;

B) OaJIaHC IOO3EeMHEBIX BOJ
DVsw = (Vg,sw - V?,sw) + Vy + Vya, (3)

roe DVsw - HW3MeHeHHe 3alacoB IIOA3eMHBIX BOJ B TI'pPaHUIAX
paccMaTpuBaEMOU TEPPUTOPUMN.

1.2. OOmu#t BopmHBIM OamaHC U OajaHC BOX 30HBI a’palluu OJis
TEPPUTOPUHU C CYIIECTBYIOIIMM OpOIIEHHEeM [0 CTPOUTEJILCTBA
OpeHaxa CJIegyeT ONpenensaTh 10 YPaBHEHUSIM:

a) oOImINi BOOHBEINA OajlaHC

DViot = (Vg,dw - Vi dw) + (Vq,sw - Vi sw) + P-Egs - U + B - Wq =+
Vy, (4)

rme B - Bomo3abop B OPOCUTENILHYIO CUCTEMY;

Wd - T1IOBEpXHOCTHBIE COPOCHI OPOCUTEJIbHOM BOMOBI C
TEPPUTOPUH.

W4 = Wint + Wh,
rome  Wint - KOHIIEBBIE COPOCHI U3 OPOCUTENBHBIX KaHAIOB;
Wh - cOPOCH C TOBEPXHOCTH MOJIEHN IIPU ITOJIUBE;
B = Int,n + V1 + Wint,

rge Int,n - opocurenvHass HOpMa (HETTO) C Yy4E€TOM IIPOMEIBHOTO
pexuma (cm. CHull 2.06.03-86);

Intln = de + Wn + WE + Wg + In,
roge de - )Ie(bI/IHHT BOOHOTO OajtaHCca IIOJIMBAEMBIX CeJIbXO3KYIIBFTYD,

In - momonmHUTENbHAs OPOCUTENbHAsT HOPMa HaA ITPOMBIBHOU
pexum, mIpuHUMaeTcs 1mo tabsn. 1.1, npun. 1;

Wg - [OONOJIHUTEe/IbHBIE INOTEPH BOABI NPHU IIONKUBE 3a CYeT
WHOUIIbBTPAIIUY HUXKE PACUETHOTO CII0S;

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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WE - [OOMOJHUTENbHBIE MOTEPHU BOOLI Ha HCHapeHuWe IIpu
TIOJIUBAX;

V1 - dunbTpaliMoHHbLIE IIOTEPHU OPOCUTENBHOM, BOJLI U3 KaHAJIOB;
0) OaslaHC TOBEPXHOCTHHIX BOI U BJIard B 30HE aspalluu

DVa = (Vq,dw -

P%#"')*‘P-Eds-U'l‘de'f‘Ininla, (5)

B) OaJIaHC IOO3EeMHLBIX BO[

DVsw = (Vq,sw - p:?ﬁ“") + V1 £ Vy

$Vvla. (6)

1.3. Bopuwiii OamaHC OJisS OPOIIAaeMOM TEPPUTOPUM IIPU HAIUYUM
OpeHaxa HeoOXOOUMO OnpenessiTh U3 ypaBHEHUM:

a) oOIIuii BOOHBIN OajlaHC

DVtot = (Vq’dw - P;'.,.:fw) + (Vq,SW - PIr?'-..'i'l-ll') + P- Eds -U+B- Wd =+ VV -
w, (7)

roe W - 00beM IpeHaXKHOTro CTOKa (Harpys3ka Ha OApeHax);

0) OajaHC TOBEPXHOCTHHIX BOM U BjIard B 30HE a’palluy [OOJIKEH
OIpenensAaThCs COTJIaCHO ypaBHEHHIO (D);

B) OaJIaHC IOO3EeMHLBIX BO[

DVsw = (Vq,sw -

p;Jw) + Vl + VV

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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+ Vya- W, (8)

M3 1npuBegeHHBIX BOAO0AJaHCOBHIX YpPaBHEHUN  He0oO0XOauMO
onmpemesisiTh HArpy3Ky Ha [peHaX U ee COCTaBHBLIE 3JIEMEHTHI MOJIs
pacyeTa ImapaMeTpPOB ApeHaxa.

[Ipu pacyeTte ll-;/a CpenHeroaoBbie YCIIOBUSA MHOTroneTHero psga (DVsw
= 0; Vgsw = "§s#= 0) m3 ypaBHeHHs (8) Harpyska Ha ApeHax
omnpepesnseTcs Mo gpopMmyJie:

W = Vl + Vvla + Vv. (9)

1.4. Cocrasnsawomue BogHOro 6ananca Vq,sw, {{i,sw, Vy 1mmocsie BBOfa B
OelCTBUe ApeHaxa MOT'YyT OTJIMYaThCA OT UX 3HAaYEeHUU B eCTEeCTBEHHEBIX
yCJIOBUAX. B 4aCTHOCTH, NIpU OEeUCTBUU ApPeHaxKa IPUTOK IIO0A3EeMHBIX
BOJI BCerja yBeJIM4YUBaeTCs, a OTTOK YMEHBIIaeTCs.

B 3aBHCHMOCTH OT KOHKPETHBIX YCJIOBUM ypaBHEHHE BOOHOTO
OajlaHca ciegyeT ymopolaTb. B YacTHOCTH, NOPU PacCIOI0XeHUU
MeHHoppreMOH TEePPUTOPUH Ha BOAOpa3fesie MOXKHO IIPUHATh Vq,sw
= (0; Ha 3aCOJIeHHBIX JPMIIAX,  XApPAKTePU3YIOIUXCH cnaboi
OTTOYHOCTBIO [OIIyCKaeTcs gsw = 0; OpuM OTCYTCTBUM HAIIOPHOTO
TMIOONUTHEIBAHMUST 0aJlaHCOBOTO CJIOsSI ciemyeT mpuHuMaTthk Vy =0; mpwm
BBICOKOM TexHuKe monuBa W4 = 0; Ipu OpPUMEHEHWH 3aKpPBITHIX
OPOCUTENbHBIX CUCTEM 3HAUYUTEIbHO YMEHbIIaeTCcs V.

1.5. BenuuuHy ocamkoB P cremyeT mpuHUMAaTh IO Onu3sexkaliei
METEeOCTaHIIUU. BennurHa OPOCUTEJILHOU HOPMEI Int,n
yCTaHaBIUBAETCA I10 pe3yIbTaTaM pacyeTa pexuMa OpPOIIEHUs.

CymMmapHoe wucrnapenue (Eds + U) B TedyeHHe BereTalOHHOTO
repuona crenyeT MIPUHUMATh PaBHBIM BOIOIIOTPEOIEHUIO,
OTBEYaloIleMy TMPUMEHEHUI0 COBPEMEHHOM TeXHUKH OpPOIIeHUs,
IIOAIePKaHUIO BLICOKOTO arpOTEeXHUYEeCKOoTo ¢GoHa U MIIOTOPOAUs IOYB,
1 yCTaHaBIMBAETCS pacyeTaMU UJIN 9KCIIePUMEHTAIbHBIMU JaHHBIMHU.

1.6. [ToTepu Ha pUIBTPALNIO U3 OPOCUTEJIPHBEIX KaHAJI0B HE0OX0IMO
yCTaHaBJIMBaTh MNyTeM IIPOBEOEeHUsT HaTypPHBHIX HaOmomeHud Ha
ITPOEKTUPYEMBIX 3eMIIAX, {0 oObeKTaM-aHaIoraM i )01
TUOIPOOUHAMUYECKUMHU pacyeTaMH. JTa BeIUYMHA OIPEEeNsieTCs II0

dbopmyne:
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E-f;: 1_??Ij"
1

»En

, (10)

roe ht - KoahduleHT M0Ie3HOT0 OelCTBUS BHYTPUXO03SIMCTBEHHOU
OPOCUTEJIbHOM CETH.

1.7. TIoBEpXHOCTHEIA IPUTOK Vq,dw U OTTOK P:?,dw Ha OaJaHCOBBHIA
y4acCTOK CJIeAyeT yCTaHaBIMBATh II0 3aMepaM Ha TMAPOIIOCTaX.

i

[Tog3eMHBIMN IIPUTOK Vq,SW U OTTOK = §#W OOJIZKHEI ornpepnesiaTeCsa I10
MaTepHuallaM I''iaporeoJIoTu49YeCKux M3BbICKAHUU U HaGHIOJIeHI/IHM B CeTHu
PEXKHMMHEIX CKBaKHWH I"I/I)IpOl"eOJ'IOI"O-MeJ'II/IopaTI/IBHOI;I CJ'IY}K6EI.

1.8. TIpu pacueTe nog3eMHOro OOKOBOTO IIPUTOKa Ha MacCCHUB CJIEAyeT
PYKOBOACTBOBAThHCSA (hOPMYIIOM

gp = Txi, (11)
rgoe T - IpoBOOMMOCTH BOOOHOCHOM TOJIIIN;
1 - YKJIOH IIOA3€MHOI'0 IIOTOKA.
1.9. UHTEeHCHUBHOCTb BEPTUKAJILHOTO BomooOMeHa 6amaHCOBOTIO CJI0S

HUXKeJIeXalllUMH BOJOHOCHLEIMU CJIOSMM [OOJI2KHA OIIPEHesIsIThCS II0
crnepyioiiel ¢popmyre:

(H:!,E - H:!,l:'k

=

10000¢ &, (12)
roe  t- IpoOoOKUTENIbHOCTD IIepuoaa, CyT;
Hn,2 - Hanmop Bopg HUXKeJeXalllero BOODOHOCHOIO CJI0s, M;
Hn,1 - Hammop nepBOro OT IIOBEPXHOCTHU BOJLOHOCHOTO TOPU30HTA,
k, h - KoadpuueHT PUIbTPALIMU ¥ MOLUTHOCTH Pa3deIsioniero
CJ104, M/CyT; M.

1.10. BepTtukanbHBEIL  BOOOOOMeH  0ajlaHCOBOTO  CJIOSI  C
HUXKeeXalllUMU BOIOHOCHBIMHU CJIOSIMHU OITPENENSIOTCS 110 hOopMYyIIe:
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Vy = gvx1000xt. (13)

1.11. HHTEeHCHMBHOCTbL TIHWTAHMWS IIOO3E€MHBIX BOO 3a CYeT
GUMBTPAlIMOHHBIX TOTEPH U3 KaHalla orpedensieTcs 1o Gopmye:

v,

& 10000z, (14)

roe t - IpOoOOMXKUTEILHOCTE IIepuoga, CyT.

1.12. ITpu rny6oKOM 3ajieTaHuM YPOBHS ITOA3EMHBIX BOJ (ITOT0XKEHUE
YPOBHSA 3a IpenejiaMU BBICOTHl KalUWJIJIIPHOTO IOOHATHS) BeJIUYWHA
BEPTUKAJIBHOTO BOOMOOOMEHA IPUHUMAETCS IIPU HETPOMBIBHOM PeKUME
opoiueHus (In = 0):

Vya = (0,15 | 0,25)Int,1m;

MeEHbIIIee SHaYEHUE OJId CHaGOHpOHHHaeMBIX IMoy4B, OOJIbIllee 3HaYEeHUue
- OJ1s1 JIETKHUX I1I0OYB;

IIPpX ITPOMBIBHOM PE2KMME OPOIIIEeHUNAd:
V¢V,a = Vv’a + In.

1.13. IIpu 61M3KOM 3ajieTaHUM YPOBHS MMOO3EMHBIX BOA (ITOIOXKEHUE
VPOBHSI B MpefesiaXx BHICOTHI KAIUJIJITPHOTO IIOOHSITUS) BeIUYMHA
BEPTUKAJIbHOTO BOLOOOMEHa 3a pacUeTHBIN MePUO[ OIpeneseTcs IIo

dbopmyne:
Vya = gv,ax100000t,
rme t - TpomoONIXUTENbHOCTh IePHUoaa, CyT.

1.14. Tlpu HempepeIBHOM pPeXHWME OPOIIeHUS WHTEHCHUBHOCTD
BEPTUKAJIBHOIO BOOOOOMEHa MeXIy 30HOM a’spalliu U II0O3€MHBIMH
BOOJAMH C Yy4Y€TOM BOOHO-GU3UYECKUX CBOMCTB IIOYBOTPYHTOB IIPH
M3BECTHOM CpeHel 3a PacYeTHHIN IIepuoj] BpeMEeHH BeJIMYrHEe pacxona
BJIard Ha OBEPXHOCTH ITOYBHI JOIYCKAETCS ONPEenensiTh o popMye:
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;gjly(m_usz_ﬁ_gm) 1-exp _%f]l

@

Eva = E:w +
(15)

[Tpu M3BECTHOM CpedHel 3a PacUYeTHBHIM MEepUoJ B aKTHBHOM CJIOe
ITOYBEI Wm I10 hopMYyJie

_ N _
Eva i, ﬁ ;
'3 ;2 L
oy
krexpl - :
i 2
&= = b \:
H .
1-exp| - = 1—exp _A R
2k
hwp ; \ i
—_ b -_
= (Wrar wmm-:) W, = Wy ™ Wy
2-1 st
H(WM B ‘I’ﬁmﬂx:l ; Wipr ™ Wi
roe ET - CpengHdsa 3a paCtIeTHbeI IIepuong BpPEeMEeHH, BeEeJIMYHHa

pacxoma Baru Ha IIOBEPXHOCTU TIIOYBH, Er > 0 1mipu
nHpunbrpanuu, Er < 0 Ipu ucmapeHuu, M/CyT;

k - kKoaddunmeHT puUNbTPaAUMM IIPU IOJTHOM HaCHIIIEHUH, M/CYT;
II - IOKa3aTesb cTenenu (n = 3,5 | 6,0);

hs - rmyObrHa MOO3eMHBIX BOO OT ITOBEPXHOCTH 3eMJIN (CpemHss
3a paCyeTHHBIM IEePUOI BPEMEHHU), M;

hwp - BeJIM4YKWHa KallUJIJIAPHOI'O ITIOAHATHUA, M;

t - pacuyeTHBIN IIePUOI BpeMeHHU (rofi, BEereTallMOHHBIN ITEPUO U
np.), CyT;

Wtot - IIOJTHaA BJIIalrOEMKOCTE;
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Wmax - MaKCHUMaJIbHAS MOJIEKYIJISAPHAA BIIATOEMKOCTE;

Ws] - CPeIHSISI BIaXKHOCTh B aKTUBHOM CJIO€ ITOYBEI B HaYaJIbHBIM
rmepuon BpeMeHU;

Wm - CpegHsdad 3a paC‘-IeTHbII;I IIepuong BpeMeHH BJIaXKHOCTH B
AdKTHUBHOM CJIO€ IIOYBHI.

HOHYCK&GTCFI IIPUHUMATh Wm » Wg].

1.15. TIlpu NOPOMBIBHOM pPEXHME OPOIIeHus WHTEeHCUBHOCTH
BOmooOMeHa MeXOy 30HOM aspaluud U M[OA3EeMHBIMH BOOAMHM
orpenensieTcs mo popmyJie:

!
gv,a. - gv,ﬂ +

10000z,

1.16. Bonee 000CHOBAHHO UHTEHCUBHOCTD BOmooOMeHa

(nHUIbTPAIUKA)  OIPEedenseTcs IyTeM  pelleHuss ypaBHEHUS
BJIaromepeHoca u  (QUIbTPAllMd  MeETOOaMH  MaTeMaTU4YeCKOro
MOMEeTUPOBaHUS.

2. YpaBHeHUe coneBoro OajaHca

2.1. O6muit comeBoil G6anaHC ¥ YacTHBIe OallaHCH OJI TEPPUTOPHUH,
mofJieXalle MeImuopaluuyd B eCTECTBEHHOM COCTOSSHUHU (IO OPOIIEeHUS
¥ BBOJla IpeHazxka), CIeyeT OIPENesIsiTh 110 YPaBHEHUSIM:

a) oOILINI CcoJIeBOH OajlaHC

G

DGtot = (Gg,dw - Gf-‘*’“’) + (Gq,sw - “T.:%) £ Gy + Gq,p,

(16)

roe DGtot - cyMMapHOe H3MeHEeHHe 3allacoB COJIel B TI'paHUIlax
paccMaTpuBaeMOM TEPPUTOPUY;

Gq,dw - TIOCTyIIJIEHHE COJIed C IOBEPXHOCTHHIMU BOOAMU;

G

f.dw - BLIHOC COJIel IMOBEPXHOCTHBIMU BOAMU;

Gq,sw - IIOCTYIIJIEHHE COJIeH C IIePEeTEeKAIIUMH II0[3€MHBEIMHA
BOJIaMU;
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G

§.5¥ - BBIHOC COJIEl C OTTOKOM IIOA3€MHEBIX BOJ 3a IIpedeJIbl
TEPPUTOPUY;

+ Gy - IOCTyIUJIeHHEe M BHIHOC COJIed IIPH BEePTHUKAJIbHOM
BomooOMeHe ¢  TIIyOOKMMH  IIOA3€MHBIMH  BOJaMHU
(TognMTHIBaHME  HAIOPHBIMM  BOJAMM MM IIePeTOK
IIO[I3€MHEIX BOJ] BHU3);

Gq,p - mocrymienue cojeu ¢ ocagkamu (Gq,p = 0);

0) OanaHC cojeli B 30HE a’spaluu

DGa = (Gq’dw +

G-?-ﬁw) *+ Gva = Gg,p, (17)

rme  DGga - U3MeHeHKe 3aIlacoB B 30HE adpalluy;
Gv,a - TIOCTyIJIEHHE M BBIHOC COJIell TpPU BEPTUKAIBLHOM
BOloOOMeHe MeXKOy 30HOM aspalud U [IOO3€MHBIMU

BOOAMU;

B) OaJIaHC COJIeH ITOA3EeMHBIX BOT,

DGsw = (Gq,sw -
(F
g W)
+ Gya * Gy, (18)
roe DGsw - u3MeHeHUe 3allacoB COJIed B IIOO3EeMHBIX BOIOaxX B

rpPaHUIIAX PaCCMaTPUBAEMON TEPPUTOPHUH.

2.2. ComneBble 0ayaHCHl [OJII TEPPUTOPUU C CYILIECTBYIOIIUM
OpOIlIEHMEM [0 CTPOUTENbCTBA OpPeHaxa CJIegyeT ONpenesisaTh II0
YPaBHEHUSM:

a) o01Iui coyieBoM OajaHC
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DGtot = (Gq,dw -

&,
3:) + (Gq,sw -
Gi,sw) + Gq,1-
&,
§#d + Gg,p * Gy, (19)

roe Gq,1 - IOCTyNIJIEHUE COJIeN C OPOCUTEJILHEIMU BOOaMU;

;

784 - BBIHOC COJel C TIOBEPXHOCTHBRIMHU cOpocaMu
OPOCHUTEJIbHOM BOMHI;

0) 6amaHC coyieli B 30He aspaluu

DGa = (Gq,dw -
(7
"-]':d“') + Gq,I + qup + Gv,a,‘ (20)
B) OaJIaHC CcoJIeH ITOO3eMHEBIX BOT,
DGsw = (Gq,sw -
i

%) + G = Gy

+ Gva, (21)

roe Gl - T1TocTymjeHuWe Cojled B IIOO3€MHBIE BOOBI C
(punbTPaIMOHHBIMU IOTEPSIMU U3 OPOCUTEIIHHBIX KaHaJIOB.
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2.3. ConeBrle OGamaHCHI /IS OPOIIAEMBIX TEPPUTOPUM IIPU HATUYUU
OpeHaxka HeoOXOOUMO OIpenesisiTh 0 YPaBHEHUSIM:

a) oOIINI coJIeBOu OajlaHC

DGtot = (Gq,dw -

Ga?j"") + (Gq,sw -

(&

E,JW) + Gq,p + Gq,I -

%

Hd + Gy -

q.¥, (22)
rae G?.H" - BLIHOC COJIEH C IpPEeHaKHBIMU BOJAMHU;
0) OanaHC cojel B 30HE a’spalluu BhIpaxKaeTcs ypaBHeHUeM (20);

B) OaJIaHC CcoJIeH ITOO3eMHBIX BOT,

DGsw = (Gq,sw -

GN“*) + Gl = Gva = Gyv- GM’. (23)

2.4. BamaHCOBBIE ypaBHEHUSI HEOOXOOUMO [OIIOJIHSATL pacyeTaMu
IIPOTHO3a BOOHO-COJIEBOI'O PeXuMa.

2.5. TlocTymnineHue M BHIHOC C ITOBEPXHOCTHBIMU BOOAMU CJIemyeT
onpenensaTh no popmye:

(Gq,dw - G-?-ﬂ'w) = Cq,dwXxVq,dw -
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Cran Vi (24)

roe Cq,dw; Ca,dw- MUHEepanu3alis ITOCTYIIalIINuX Ha MAaCCHUB U
BREITEKAIOIINX C MaCCHBA ITIOBEPXHOCTHHIX BO/I.

2.6. IlocTtynneHue u BBIHOC COJIEM C IIOA3E€MHBIMH BOOJaMU CIIEOyeT
onpepnensaTh o popmye:

(Gasw - J1.w) = Cq.swXVaq.sw - Co.v V1w, (25)

roe Cq,sw; I:"E,.J'II-'- MUHEePpalIn3alrsa IIOCTYIIAIOIMIUMX Ha MaACCHUB H
BBITEKAIOIIINX C MaCCHuBa IIOO3€EMHBIX BO/I.

2.7. Ilpu gnutenbHOU pPabOTe OPOCUTEJILHBHIX KaHaJIOB JONMYyCKaeTCs
npuHuMaTth G] = V1XCp, rae Cn - MUHepanu3amnus MOJIMBHON BOOHI.

2.8. BrIHOC coned C [OpeHaXHBIMKA BOJaMU G@,H’ onpepenseTcs
COTJIaCHO PeKOMEHAyeMOMY IIPUIL. 5.

2.9. BenmuunHa Gy,a onpenensieTcs 10 peKOMEeHOyeMoMy IIpuil. 4 u3s

pacyeTa OMHaMMKN KOHIIEHTPALMM ITOYBEHHOTI'O pacTBOpa Ha HUXHEH
rpaHulle 30HHLI a3pallvu.

I[TIPUJIO2KEHHUE 3

Pekomennyemoe

PACYET BOIJHOI'O PE2KUMA

[Ipy TIPOrHO3MPOBAHWM BOOHOTO pexXuMa Ha GQoHe mOpeHaxa
0ajlaHCOBBIM METOOOM 3arlackl Bjaru B cioe dd Hag HadallbHBIM
YPOBHEM MOO3E€MHBIX BOJ CIIEAYET ONPEHessaiTh m0 (GopMyJie:

W
p;'=kswmlmﬂt+glm 1- l_ﬁi +W.?'(d§ _y.?'_';g-“"M)
308 o 1)
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roe
2
W!::'!
4
2
- 2L
hsw,max - MakcuManbHas BHICOTA YPOBHS IIOA3E€MHEIX BOI Haf
BOJoOymnopoM nociie nonusa (t = 0), M;
dq - rmyOuHa 3a/I0KeHUs IpeHaxXa, M;
Wtot - IIOJTHasl BIAaroeMKOCTh, IPUHUMaeMass PaBHOU Wiot = N
- p, TOEe I - IIOPUCTOCTh; P - 00BbEM 3allleMJIEHHOTO BO3AyXa,
p = 0,05 ... 0,07 (Gompbillee 3HaUYeHHWE COOTBETCTByeT Oojee
TSI2KEJIBIM I10 TPaHYJIOMETPUYECKOMY COCTaBy TPYHTaM);
Wmax - MaKCUMaJbHas MOJIEKyIsipHasA BIaroeMKOCTh, B JOJISIX
en.;
hwp - BEICOTa KalUJUISPHOTO IIOJHATHS, M;
Wj - CpeIHss BJIa)XHOCTb B CJIO€ BHIIIE OPAUHATHL yj B
PaBHOBECHOU 3MIOPE BJIaXKHOCTH.
Taxk, nipu yj =
wlln; Wi =

¥im uMeeM Vj =

Wim, TOEe Wlim - IPeJejibHadg I1ojieBasd BJIIarOeMKOCTh.

35
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CxeMa paBHOBECHBIX 3TIOP BJIAXKHOCTHU MIPHU PA3/TMYHOM yBJIasKHEHUU
II0YB IIpUBedeHa Ha 4yepT. 3.1.

Vi3MeHeHHe 3aIlacoB Bjlard 3a CYEeT CYMMapHOTO WCHaApeHus B
TeyeHue BpeMeHu Dt crenyeT onpenensaTs Mo Gopmyre:

2
dy—h )
AV =24 B, &, -2 Tawhs - L
il , (2)
rae Ew - UCTIapsieEMOCTh;
ap - KO3b(UIMEHT, YyYUTHIBAIOIIMM BUJ, BO3[eJIbIBAEMO’

CeJIbCKOXO3SMCTBEHHOU KYJIbTYPHL;

hsw(t) - BrICOTa ypOBHS IIOA3€MHBLIX BOJ HaI BOAOYIIOPOM B
MeXIpeHbe B MOMEHT BpeMeHU t OT Haydajia UX cpaboTKu
II0oCJie I10JINBAa;

hs,cr - kputudeckasa riayOmHA, IPU KOTOPOU MpeKpallaeTcs
HMCIIapeHNe C YPOBHS MOA3EMHEIX BOMI, M.

M3MeHeHHe 3amacoB BjIard 3a CYET CHUXKEHUS YPOBHS ITOO3EMHBIX
BOM IIPU IeHCTBUU OpeHaxka HeoOXOOUuMO OIIpenensiTh mo popMmyre:

DVy = [hsw,max - hsw(t)Im(y), (3)
roe m(y) - TeKylias BOgooTaayva;
Yy - OpOvHaTa YPOBHS ITOA3€MHBIX BO, M.
BenuuyuHy TeKylel BOOOOTHAYN ITPU KOJIeOaHUU YPOBHS ITOO38MHBIX

BOJI B JUalla30He INIyOMH, He IPeBhIIAIINX OPANHATY y < hwp cienyer
ompenensTh o ¢hopMyIie:

2
R e e e e
,ng Wiy
: @)
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ITpu y > hwp Ko3bdPuIHEHT BOOOOTHAYU AOIYyCKaeTCsl IPUHUMATh
TIOCTOSTHHBIM U PaBHBIM

m = Wtot - Wm, (5)

rae Wm - CPeOHss OJis OaHHOTO Iepuofda BIaXHOCTh B aKTUBHOM
cJioe MOYBHI, % MpuHUMaeTCs paBHBEIM wm = (0,7 ... 0,9)Wiim.

061.[[66 HU3MEHEHHNE€ 3allaCOB BJIaTH B CJIO€ BBIIIE IIJIOCKOCTH
3adJIOZKEeHHUd OPpeHaXa CJlIeayeT OIIpeneiIsaTh I10 (I)OpMYJ'Ie:

et bt
AV = A, + > AT,
il , (6)

BocmonHeHre 3anacoB BOOH B CBOOOOHOM €MKOCTH 30HBI aspaluu
OOJI2KHO PEeryJupoBaThbCs CPOKaMHU U HOpPMaMHU IIOOa4y¥W BOOBI IIPH
IoJiMBax. B mepuwopn MeXay IIOJIMBaAMU 3allachl Bjlaruw 30HBI aspaluu
pacxonyroTcsi Ha CyMMapHOe WuCIapeHue ¥ 3a CYeT [OeUCTBUSA
OpeHaxXHoU cucTteMbl. [IomuB HEOOXOAMMO ITPOU3BOAUTHL TOTHA, KOTraa
BJIa’KHOCTh B AaKTHMBHOM CJIO€ JOOCTHUraeT OONYyCTHMOIO IIpefeia B
COOTBETCTBUU C npui. 1.

st CHUCTEMAaTHUYEeCKOTO OpeHaxa (TOpU30HTAILHOTO,
KOMOMHMPOBAHHOTO MJIM B BHIOE JIMHEHMHOIO psga CKBaXXWH) B
OOHOPOOHOM TPYHTE C IIOCTOSTHHOM IIPOBOOHUMOCTEI0O T C y4eToMm
HEeCOBEPIIIeHCTBA MOpPeH [JIs OIpPedesieHus IIOJ0XKEeHHsS VPOBHSA
TIOI3€MHBIX BOM CJIeOyeT BECTH IO CIeayIuM GopMyIaM:

a) TIIpU OmIpenejieHHWKM IIPEBHIINIEHNUS YPOBHS IIOO3€MHBIX BOT
IocepenuHe MeXay OpeHaMu

. L _gfg i
HO) =ha©) by = Hy + H,80 -5 B0 7)

0) mpu onpeneneHUU MMPUTOKA K IpeHe
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27

gt) = —H,a () + ga,1- @)

! ; (8)

, i i
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Yeprt. 3.1. CxeMa paBHOBECHBIX 3IIIOP BJIAaKHOCTHU IIPU Pa3IUYHOM
yBJIa2KHEHUU IOYBOTPYHTOB

I - arIropa BIaXKHOCTHU II0YB Iepeq moauBoM; II - srmmropa BIaxkKHOCTU
IOoCJie IIOJIMBa, KOrAa yBJIaXKHSAETCS TOJIbKO aKTUBHBIM CJIOU ITOYBEI 1O
3Ha4YeHUs Wlim. I[lonuBHas HopMma paBHa dw = ha(Wlim - Winf); Winf -
3HaUYeHUe HUXKHETO IIpefeia JOIIyCTUMOM BIaXKHOCTU; ha » 1 M -
aKTUBHBIU cJ10U mOouBHI; III - a1mopa BIazKHOCTH IIOCTIEe IIOJIMBa, Koraa
YBIIaXKHSIETCS CJIOU IIOYBHI A0 3HAUYEHUS W]im B PAaBHOBECHOMU 3III0PEe
Br1axxKHOCTH; IV - smiopa BIaKHOCTH II0OCJIE€ IIPOMBIBHOT'O IIOJIMBA.
[TomuBHas HopMa paBHa dw = ha(Wlim - Winf) + In,i; In,i - 00b€M BOMEHI,
pacxofyeMblll Ha IMoaaepKaHue HeoOXOOUMOT0 COJIeBOT0 pexkuma i-ro
CJI0S1.

(‘j\ PazMeleHWe peKnanbl B A0KYHEHTaX M Ha caidte www.complexdoc.ru
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B) IIPHU OINpe[eeHWH MPEBHIIIEHNS YPOBHS IIOO3€MHEIX BOM BOJIHU3U
OPEHEI

HiO=h-h =22 s o

B npuBeneHHBIX (popMynax:

H - IIPEeBhIINIEHNE YPOBHA IIOA3EMHBIX BOO B MeEXKIPEHbE Ha[
TOPHU3O0OHTOM BOJHI B IPpEHE B MOMEHT BpeMEHHU t, Mm;

Heq - TmpeBhillleHWE YPOBHS MOA3EMHBIX BOL  IIPH
ycTaHOoBuBIIelNcA ¢unbTpaium (I ® ¥), M, onpenenseTcs II0
dbopmyne:

gl [ a
Hy =2 +4
2Tl 2 f]

Hs] - Ha4daJIbHOEe IIPEeBhIIIIEHN e YPOBHA IIOO3€EMHBIX BOM,
COOTBETCTBYIOIIEE YPOBHIO hsw,sl MPUHHMAaeTCs paBHEIM Hg =
hsw,sl - hg;

hsw,s] - HaudajbHaAs BBICOTA YPOBHS MOA3EMHBIX BOM Hap
BOIOYIIOPOM, M;

hq - BBICOTa OT BO#oOymnopa [0 YPOBHS BOOHL B APEHE, M;

ad - paCCTOssHUE MeXKIy OpeHaMu, M;

T - npoBoguMOCTh, TpuHUMaeMas T = kxh, M2/cyT,-
f - (¢unpTpalluOHHOE COIPOTHUBJIEHUE, OOYCJIOBIEHHOE
TUOPOOVHAMUYECKMM  HECOBEPIIEHCTBOM  [peHaXa  IIo
CTEIIeHU BCKPHITUS BOOOHOCHOU TOJIIIM, OIpPENeIsieTCcs II0

dopmymnam npui. 8;

b1, b2 - KoahbULMEHTH, KOTOPHIE B 3aBUCUMOCTU OT BPEMEHU

(‘j PazMelleHHe pEKNab] B JOKYHEHTAX W HA caite www.complexdoc.n
Ten.: +7 (405) 506.71-51, +7 (195) 506-78-57, info@complexdoc.ru 39



Ba3a HOpMaTHUBHOU JOKyMeHTanuu: www.complexdoc.ru

Ty

F=tA 7T Ju ImapaMeTpa HeCOBEPIIIEeHCTBA

w =
27 ompegensitorcs o rpadukam 4ept. 3.2 - 3.5;

g - "HTEHCUBHOCTh UHPUIBTPAIIMOHHOTO TUTAHUSA, M/CYT;
k - koappunmenT punbTpanuu, M/CyT;

h - CpelHsds BEICOTa IIOA3€MHOI'0O ITIOTOKaA, M.

Yepr. 3.2. I'paduk gnsa onpenenerHus KoapounueHTa bl

o )._ PazHeWEHHE PEKNAMB] B J0KYHEHTAX W HA cailte www.complexdoc.ru
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Yeprt. 3.4. 'paduk O onpeneneHus KoahduimeHTa ri

IRESAAVAVA

i

77
it

Yeprt. 3.5. I'paduk Onsg onpeneneHusa Ko3bhPUuiimeHTa 12

[IPUJIO2KEHHUE 4

PACYET COJIEBOI'O PE2KUMA

3amaueun pacdeTa COJIEBOIrO DpPeXHWuMa ABIIAeTCA obecmeyeHue
6J'Ial"0HpI/I$ITH01"O COJIEBOT'O PE2KKMMA B dKTUBHOM CJIO€ ITOYBEI.

s YCJIOBUU IyCTHIHHOU u [IOJIyIyCTHIHHOU 30HHEI
nepepacnpenenesue JjerkopactsopuMbix coneud (Na, Cl, cymma
TOKCUYHBIX COJIel) OJI1 paBHOMEPHOU 3MIOPHL 3aCOJIEHUS B ONHOPOOHOU
MoinHou tosle (h ® ¥) cienyet onpenensaTs o GopMyie:

C =Cn + 0,5(Cs] - Cn)F(axZsl), (1)
roe C - KOHIIEHTpalUs COoJied B IIOYBEHHOM pacTBOpeE.
[To ¢popmyne (1) mocTpoeHa HOMOorpaMMa (4epT. 4.1).

71T TONMb30BaHUS HOMOTPAMMOM HEOOXOOWMO 3HATh CJIEOYIOIIHNe
ITapaMeTpPBhI:

1) KoahpuIIMeHT KOHBEKTUBHOM AUPPy3Un mg;

) PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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2) aKTUBHYIO IOPUCTOCTh I'PYHTA Nga;

3) CKOpPOCTh HHUCXOOAIlen  (UIbTpalid  OPOMBIBHBIX  BO[I
(ocpenHeHHOE 3Ha4YEHUeE) Vk;

4) KoOpOMHATy TOYKH X = X], B KOTOpPOU OIpefensiercs
KOHIeHTpauusa comneud C(x1, t1) B 3amaHHBIM MOMEHT BpeMeHH ti,
OTCUYHUTHEIBAEMOM OT HAa4YaJIbHOTO.

HNmest aTH maHHBIE, TOOCYUTHIBAETCS

VX
a,;= x'l

My u
_vh
;V—_

% . Iamee, Haxoms al IO ocu abCIHCC BOCCTAHABIMBAETCS
IepIeHOUKYIAp [0 IepecedeHUs C nuHUel g. Yepe3 MOJy4eHHYIO
TOYKY IIPOBOOUTCS TOPU30HTaIb, HA OCH OpHOUHAT 6epeTcs 3HaueHHe

— -
Tl 4) = ot

si -, OTKyHa HaupgeTcs KoHueHTpauusa C(x1,t1) = Cn +

Cl(Csl - Cn),

rme  Cn - KOHIIEHTpAIUsS COJiel B OPOCUTENBHOM BOE IIPU OPOIIEHUN
WU TTPOMBIBKE, T/ unu %;

Csl - KOHILIEHTpallus cojied B BepxHeM ropu3oHnTe (npu i = 0), r/

B Cilydae HEePaBHOMEPHOT'O 3aCOJIEHUSA BOIOHACHIIIIEHHOM
0)1HOpOJIHOfI TOJIIITH HGOTpaHquHHOfI MOIITHOCTHU [OJIsI pacdeTa
coJjieriepeHocCa ciaegyeT II0JIb30BAaThCsA (bOpMy'J'IaMI/I:

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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Tixt) = c-G

J-1 —
=05F(aZ;)+ U,SZ%F(QZHJ
il 5p Ty

5l ¥

; (2)

F )(;:12'!-) = erfolaZ,
E=x 2. a=05
roe Vil

fo(aZ]) - daiarfe(aZ] ) esp(da’ D)

L ZR=1+k I k=0

7’

£

Hﬂmrf

igrfe(T7) = %EX}}(‘U:{) — U erfe(U7);
T (3)

erfc(-U) = 2 - erfc(U).

£, et
- é_ = e S SR SR =D
=z = HE Tt
B S A e o B B B s Sy ==
SShasSs B i
AN NSNS S HE i
a7 x@\—‘\ SOOI 10 e s Bt ot B 3.5 t
\;Q%a‘fz;?*}gﬁf—\. == r
. \:: \‘ .‘X_ §“:\\!\ =~ 1 = = o g;
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N HRRTTAY}
: NS ('\3 RN o Sy
ik \E{;‘ﬂ%\%ﬁ OROREN £
—N\— e |_\ Y u\ ___\. |
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v e Y;‘%S\‘I :js; - \;F \i
e T N o —F
0z NIRRT _
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r = N X
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Yepr. 4.1. 'paduk 3aBUCUMOCTH

= o-C
Cixt)=—"L=fila, v/
c,-C : ;
T OJis OoIIpenesyieHusI KOHIIEHTPaluy CoJIel,
IIPOMBIBHOM HOPMBI, KO3 PHUIlMeHTa KOHBEKTUBHOU auddy3un u
IIpoliecca pacCoJIeHUSI PaBHOMEPHO 3aCOJIEHHOU TOJIIIU HOYBOTPYHTOB

B dopmymnax (2) u (3) IpUHATE 0003HAYEHUS:

i - HoMep ropu3oHTa oTbOopa mpobd mouBH; i = 0 - BepxXHUMU
TOPU30HT;

j - KOMU4eCcTBO TOPU30HTOB 0TOOpa P00 ITOYBHI;

Ci(i=0,1,...J) - comnepxxaHue cosnei B i-M ropuzonte; Cj (npu i
= 0) Csl, 1/m;

hj - paccTosiHIE OT MHEBHOM ITIOBEPXHOCTHU [0 i-TO TOPU30HTA, M;

erfc(u); ierfc(u) - pynkmuu, onpenensirorcs mo tabmn. 4.1; 4.2.

Il IOYB CyXOCTEIIHOM U CTENHOW 30H IIPOTHO3 COJIEBOTO pexXuMa
U OUHaAMUKHU IoraoileHHbIXx ocHoBaHHM (Na, Ca, M(g) crmemyeT BeCTu
Ha OCHOBE peIIeHUs YypaBHEHUUW KOHBEKTHUBHOU muddysuu (4) u
ypaBHEHUM 130TEPM UOHHOTO oOMeHa (D).

ac 3 ac,  aw
1, ? = m, 2? v, p_ Yy

ot dx dx  di; (4)
p=1,2,3;

(‘j PazMeleHe peKnatmel B JOKYHEHTAX W HA cailte www.complexdoc.ru
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M
NiTR N (5)
N1 + N2 + N3 = Niot(x);

t = 0{Cp(x,0) = CsL,p(x); (6)

o,
x=0, (T, - vle) =my E,
ac, _

E3

>0

x=kK 0,

rge Cp(x,t) - KOHIIeHTpallMsg NOHOB B IOYBEHHOM pacTBOpPE, MI-3KB/
100 1;

Np(x,t) - conpepxanue noHosB B IIITK, mr-sks/100 r;

X - rmyOuHa (KoopamHaTa) oT rmoBepxHocTu no4YBH, M; O £ x £ h;
t - Bpems, cyT;

h - MOIITHOCTE PaCYETHOTO CJI0S TIOYBEI, M;

p =1, 2 u 3 OTHOCATCS COOTBETCTBEHHO K XapaKTepHCTHUKaM
noHoB Na, Ca, Mg;

al; a2 - KoohpuimeHTH U30TEPM MOHOOOMEHHOM COPOIINH.

Pemenve ypaBHeHue (4) - (6) TO3BOISAET ONpPEOENUTh OUHAMUKY
noHoB Na, Ca, Mg B mnouBeHHOM pactBope u IIIIK, ecnu
IIpeaBapuTeNIbHO OyOyT OIpefesieHbl UX HadallbHBIE paclpeneieHus
B IMo4YBeHHOM pacTtBope Csl,p(X), ux cymmapHoe comepxkauue B IITIK
Ntot(X), X KOHIIEHTPaLKs B IIOJIMBHOU Bofe Cn,p, ONBITHEIE IAPAMETPHL
Na, al, a2, a TakXe eCJId H3BEeCTEeH 3aKOH H3MEHEHUS CKOPOCTHU
dunpTpanumn Vk(t). Pemienue chopMyTUPOBaHHOU 3aayu
OCYLIECTBJIAETCSA METOAOM KOHEYHBIX Pa3HOCTEMU.

IlomyckaeTcss IIPOTHO3 BOIOHO-COJIEBOTO peXKMMa BBIMIOIHATHL Ha
OCHOBE HeJIMHEWHLIX MO[eiel BIarocojenepeHoca.

Tabnuua 4.1
3HaveHue ¢pyHknuu erfc(U)
(‘j PazHeweHWe PEKNAkL] B JOKYMEHTAX W HA calTe www.complexdoc.n 46
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0,0{1,00000(0,98872|0,97744(0,96616|0,95489|0,94363|0,93238(0,92114|0,90992|0, 8!

0,1/0,88754|0,87638|0,86524(0,85413|0,84305|0,83200|0,82099(0,81001|0,79906|0, 7:

0,2(0,77730|0,76648|0,75570(0,74498|0,73430|0,72367|0,71310{0,70258|0,6921210, 6:

0,3/0,67137|0,66109|0,65087(0,64072|0,63064|0,62062|0,61067(0,60079|0,59099|0, 5:

0,4/0,57161|0,56203|0,52253(0,54311|0,53377|0,52452|0,51534|0,50625|0,49725/0,4:

0,5/0,47950(0,47076|0,46210(0,45354|0,44506|0,43668|0,42838(0,42018|0,41208|0,4(

0,6/0,39614|0,38832|0,38059(0,37295|0,36541|0,35797|0,35062{0,34337|0,33622|0,3:

0,7(0,32220(0,31533(0,30857(0,30190|0,29532|0,28884|0,28246|0,27618|0,26999|0, 2

0,8(0,25790(0,25200(0,24619(0,24048|0,23486|0,22933|0,22390(0,21856|0,213310, 2

0,9(0,20309|0,19812/0,19323(0,18844|0,18373|0,17911|0,17457(0,17013|0,16577|0, 11

1,0/0,15730|0,15319|0,14916|0,14522|0,14135/0,13756|0,13386|0,13023|0,12667|0,1:

1,1/0,11980/0,11647/0,11321|0,11003|0,10692/0,10388|0,10090|0,09800{0,09516|0,0'

1,2/0,08969|0,08704|0,08447|0,08195|0,07949/0,07710(0,07476|0,07249|0,07027{0,0¢

1,3/0,06599|0,06394|0,06193|0,05998|0,05809/0,05624|0,054440,05269|0,05098|0,0:-

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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1,4/0,04771)|0,04615|0,04462|0,04314|0,04170{0,04030(0,03895|0,03763|0,03635|0,0.

1,5/0,03389|0,03272|0,03159|0,03048|0,02941/0,02838|0,02737|0,02640|0,02545|0,0:

1,6/0,02365|0,02279|0,02196|0,02116|0,02038(0,01962|0,01890/0,01839|0,01751/0,0:

1,7/0,01621/0,01559|0,01500(0,01442/0,01387(0,01333|0,01281/0,01231|0,01183/0,0:

1,8/0,01091/0,01048|0,01006|0,00965|0,00926/0,00889|0,00853|0,00818|0,00784|0,01

1,9/0,00721/0,00691|0,00662{0,00634|0,00608/0,00582|0,00557|0,00534|0,00511/{0,0¢

2,0(/0,00468|0,00448|0,00428(0,00409|0,00391|0,00374|0,00358{0,00342|0,00327|0,0¢

2,1/0,00298|0,00285|0,00272{0,00259|0,00247|0,00236|0,00225|0,00215|0,00205|0, Of

2,2/0,00186|0,00178|0,00169(0,00161|0,00154|0,00145|0,00139(0,00133|0,00126|0, Ot

2,3/0,00114/0,00109/0,00108(0,00098|0,00094|0,00089|0,00085(0,00080{0,0007610, 0t

2,4/0,00069|0,00065|0,00062(0,00059|0,00056|0,00053|0,00050{0,00048|0,00045/0, Ot

2,5/0,00041|0,00039|0,00037{0,00035|0,00033/|0,00031|0,00029(0,00028|0,00026|0, Ot

2,6/0,00024|0,00022(0,00021{0,00020(0,00019|0,00018|0,00017{0,00016|0,00015/0,0¢

2,7/0,00013/0,00013(0,00012(0,00011/0,00011|0,00010{0,00009{0,00009{0,00008/0,0¢

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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2,8

2,9

3,0

3,1

3,2

0,00008

0,00004

0,00002

0,00001

0,00001

0,00007

0,00004

0,00002

0,00001

0,00001

0,00007

0,00004

0,00002

0,00001

0,00001

0,00006

0,00003

0,00002

0,00001

0,00000

0,00006

0,00003

0,00002

0,00001

0,00000

0,00006

0,00003

0,00002

0,00001

0,00000

0,00005

0,00003

0,00001

0,00001

0,00000

0,00005

0,00003

0,00001

0,00001

0,00000

0,00005

0,00002

0,00001

0,00001

0,00000

0,01

0,01

0,01

0,01

0,01

Tabnumna 4.2

3Havenue ¢pyHkuuu i erfc(U)

0,0

0,1

0,2

0,3

0,4

0,5

®

0,5642

0,4698

0,3866

0,3142

0,2521

0,1996

0,5542

0,4610

0,3789

0,3075

0,2465

0,1948

0,5444

0,4523

0,3713

0,3010

0,2409

0,1902

0,5350

0,4437

0,3638

0,2945

0,2354

0,1856

0,5251

0,4352

0,3564

0,2882

0,2300

0,1811

0,5156

0,4268

0,3491

0,2819

0,2247

0,1767

0,5062

0,4186

0,3419

0,2758

0,2195

0,1724
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0,4969

0,4104

0,3348

0,2722

0,2144

0,1681

0,4878

0,4024

0,3278

0,2637

0,2094

0,1640

49

0,4787

0,3944

0,3210

0,2579

0,2045

0,1600
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0,6/0,1559/0,1519/0,1481|0,1443(0,1406|0,1370/0,1335/0,1300(0,1266(0,1233

0,7/0,1200/0,1168/0,1137/0,1107(0,1077|0,1047/0,1019/0,0091|0,0964|0,0937

0,8/0,0911/0,0885|0,0860|0,0836(0,0812|0,0789|0,0766(0,0744|0,0723|0,0702

0,9(0,0681/0,0661|0,0641|0,0662(0,0604|0,0586|0,0568]0,0561|0,0534|0,0517

1,0/0,0502/0,0486|0,0471|0,0456|0,0442|0,0428|0,0414|0,0401|0,0388|0,0376

1,1/0,0364/0,0352|0,0340(0,0329|0,0319|0,0308|0,0298|0,0288|0,0278|0,0269

1,2/0,0260(0,0251|0,0242|0,0234|0,0226|0,0218|0,0211|0,0203|0,0196|0,0189

1,3/0,0182/0,0176|0,0170({0,0164|0,0158/0,0152]0,0146|0,0141(0,0136|0,0131

1,4/0,0126/0,0121/0,0117(0,0113|0,0108|0,0104/0,0100{0,0097|0,0093|0,0089

1,5/0,0086(0,0082|0,0079|0,0076|0,0073|0,0070{0,0068|0,0065|0,0062|0,0060

1,6/0,0057/0,0055|0,0053(0,0051|0,0049|0,0047/0,0045|0,0043|0,0041|0,0039

1,7/0,0038|0,0036|0,0035(0,0033|0,0032|0,0030{0,0029|0,0028|0,0027{0,0025

1,8/0,0024/0,0023|0,0022(0,0021|0,0020/|0,0019/0,0019|0,0018|0,0017|0,0016

1,9/0,0015/0,0015/0,0014/0,0013|0,0013/0,0012]0,0012{0,0011/0,0010(0,0010
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2,0({0,0009/0,0009/0,0009|0,0008|0,0008|0,0007|0,0007{0,0007{0,0006

2,1/0,0006/0,0005(0,0005|0,0005(0,0005|0,0004|0,0004|0,0004|0,0004

2,2/0,0003/0,0003(0,0003{0,0003(0,0003|0,0002|0,0002]0,0002{0,0002

2,3(0,0002/0,0002/0,0002{0,0001(0,0001|0,0001/0,0001|0,0001|0,0001

2,4/0,0001/0,0001/0,0001|0,0001|0,0001{0,0001|0,0000{0,0000{0,0000

0,0006

0,0004

0,0002

0,0001

0,0000

Onpepenenve Ko3pPpuimeHTa KOHBEKTUBHOU AU Py3unm md

3HauyeHue Koa(pduimeHTa KOHBEKTUBHOU Ouddy3uu Td craemyer
IMpuHUMaTh pPaBHEIM Td = Tmd + l/vk(t)/, roe 1 - KoadpduimeHt
TUOPOOUHAMUYECKON OUCIEPCUU, OIPENeNsieMblil 1Mo rpaduky (4epr.
4.2); Tmd - Ko3dpdumueHT MoIeKynasapHou mudpdy3uu Tmd @ 10
M“/CyT.

Koadpduiiment KOHBEeKTHMBHOU mudpdy3mm Td - [OOOyCKaeTcs
ompemensaTh C IIOMOIINbI0 HOMoOrpaMm (4deprtr. 4.1). [lna 3Toro
HeoOXOOMMO 3HaTh: Vk - CKOPOCTb (puibTpallMu, nNg - aKTUBHAA
nopuctocts TrpyHTa, Cp; Csl; C(x1tl) KOHIEHTpaluu COJieu
COOTBETCTBEHHO B IIPOMBLIBHOM BOAE, HAYaJbHYI0 U B KaKOM-TH0OO
cedyeHMM X] TOJIIM TPyHTAa B MOMEHT BpeMeHu tl1. Haxomsarcsa
BEJTMYUHBI

Cy=C(xty), ITamee, U3 TOYKHU
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II:’fl(‘j"’l'ifl), B3SITOM Ha OpAuHaTe TpaduKa IIPOBOOUTCS TOPU30HTAJIbHAS
nmpsiMasi [0 IlepecedeHuss C NuHuen g = gl1. M3 mojy4yeHHOU TOUYKU
OIlyCKaeTcs IepIeHOUKYIsap Ha ochk abciucc. HaxoguTcs 4ucio

VX
& = 23!
™3 u, cmemoBaTesNbHO,
VX
m, = (|
G

KospdpuimeHT ruUapoguHaMHUYECKON [OUCIEPCHHU  OOIIyCKaeTCs
onpenensaTh 110 HoMmorpamMme (uepT. 4.3). [I1s1 9Toro HeoO0XoguMO 3HATh:

L
y =K
Xy
5= C_Cx
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w
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&7 1
25 —
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0o 2  w & @ - Ok
(oPeowarue vacmay @< S

YeprT. 4.2. 3aBUCUMOCTh KO3pDHUIIMEHTA THAPOONHAMUYECKOMN
OUCIiepcud | mo moHy Xjopa [AJis IO0YB Pa3JIngdHOT0
rpaHyJIOMETPUYECKOI 0 COCTaBa
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YeprT. 4.3. I'paduk onsa onpegeneHus KoabhhUiimeHTa
TUOPOONHAMUYECKOM TUCIIEPCUH

OnpepneneHue Ko3hOUIIMEHTOB N30TEPM HOHOOOMEHHOM copOIuu al u
a2

Kosdpdunmentst m30TepM HMOHOOOMEHHOM  copOLuuM  cjegyeT
OnpenessiTh MO0 MaHHBIM TOYBEHHBIM H3BICKAHUSM, MOMOEJIMPOBAaHUEM
IIpollecca «3acoJIeHHe - pacCoJieHHWe» Ha OILITHBIX IIIoIIajKax u
MOHONUTax. [IasT 9TOM 1LIelM COCTaBJigeTcs Tabnuila, B KOTOPYIO
3aIMCHIBAIOTCS [OJI KaXKJA0ro TOPU30HTA MHaHHBIE II0 COOEPKAHUIO
kKaTtuoHOB Na, Ca, Mg B mouBeHHOM pacTBope (C1; C2; C3) u IIIIK (N1;
N?2; N3) 1 uX OTHOIIEHUS

PazMeleHWe peKnanbl B A0KYHEHTaX M Ha caidte www.complexdoc.ru
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Na Ma

+Ca ;“.Mg TakKe B pacTtBope u [IIIK. [lonyyeHHbIEe HaHHBIE HAHOCATCS
Ha rpaduk, mo ocu abCHUUCC OTKJIaAbIBAIOTCS 3HAUYEHU S

€

o
~

3

4

3, a II0 OCH OpOUHAT - 3HAYEHUs

ks

5
b

Ay

‘\JIE . [TonyuyeHHble 00J1aCTH TOYEK AIIIPOKCUMUMPYIOTCS MPSIMOM, II0O
yIJIy HaKJIOHa KOTOPOM ONpemensioT 3HaueHHs al u al2. g
OPUEHTUPOBOYHBIX PACUETOB 3HAUEHUS al ¥ a2 MOXKHO OIIPEeHesaTh B
3aBucuMocTtu oT BenuuuHs I1I1K; a1 = 0,0265 IIIIK, a2 = 0,033 ITIIK.

ITopsamok pacueta

PacueT coyeBOro pexuMa [OJIXKEH BHIIIOJHATHCSA B CIEOyIIeil
II0CJIeOBaTEIbHOCTH:

a) 1o pe3ylnbTaTaM IIOYBEHHOW CBEMKHM YCTaHaBJIMBAIOTCS
pacyeTHHIE S3IIOPHI 3aCOJIEHUS II0 OTHAEJIbHBIM MHTEPECYIOUIUM HOoHaM
UJIM CyMMe TOKCUYHBIX COJIEM (pacyeT ClIedyeT BBHIIOIHATD OIS 3MIOPHI
90 %-HOU BEPOSATHOCTH IO 3aCOJIEHUIO);

0) o pacCMaTpPUBAEMOM TEPPUTOPUHU IOAOUPAIOTCS CEBOOOOPOTHI
C XapakTepHBIM HaOopoM KynbTyp. [T KaXOou KyJIbTyphl B
ceBoobOOpOTe  yCTAHABIMBAETCS  PEeXUM  OpoIlleHusi  (pacuer
BBITIOJTHSIETCS OO HACTYIJIEHWS KBA3WUCTALIMOHAPHOI'O peXXuMa - OJHa -
OBe poTaluu ceBoobopoTa);

B) OIpPEOeNsalTCd TUOPOXMMHYECKNEe IlapaMeTphl (g U IIg,
K03 puIneHTH U30TEPM NOHHOOOMEHHOM copOLuu al u a2;

T') COCTABIISIETCS TabnuIla cTaTel BOOHOro OajiaHca 110 ImepuogaM;

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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I) ompenesisieTCsl paclpefieeHre BIaru U CoJiel 1o TIyOuHE;
e) IJIsI UHTePEeCYIOUIUX TOPU30HTOB CTPOSTCS rpaduKy U3MEHEHU S
3aI1acoB BjIard B ITOYBe, KOHIIEHTPAIUK COJIel B IIOUYBEHHOM PacTBOpe
1 ITOJIOKEHUEe YPOBHS MOA3EeMHBIX BOO BO BPEMEHH.

B cryyae yXyOIleHHS MEJIHOPATUBHOTO COCTOSHHS [TaHHOMU
TEPPUTOPUHN  KOPPEKTupyeTrcsa  Jub0  pPexXuM  OpPOIIeHUs U
IIPeNyCMaTPUBAIOTCS XUMHYECKHE MeEeJIMOPAHTHI, JIMOO0 TIOI0XKEeHUS

YPOBHSAA TPYHTOBBEIX BOM, nmubo TO u apyroe BMeCTe€ HW BHOBb
COCTABJIISA€TCs IIPOTHO3 BOOJHO-COJIEBOT'O PeXXKKUMa.

ITIPUJIO2KEHHUE 5

PekomeHnnyemoe

IIPOTHO3 MUHEPAJIN3AIINN
OPEHA2KHOI'O CTOKA

711 TOPM3OHTAJIBHOTO IOpPeHa)a IPOTHO3 M OIEeHKY HW3MEeHEeHUS
MUHepaIu3alluy ApeHaKHBIX BOM CIIeOyeT OnpenesiTh 1o ¢hopMyIie:

Taw Oy < W
- +_IZ‘:E§.1’1'EXP _Isw—]
im

CW=CH

rae Cw - MuUHepanu3alus JpeHaXKHbIX BO;

Int,n; W - COOTBETCTBEHHO 00BeM IIOHAHHOU Ha IMOJie BOXH
U OTBEIEHHOU OpeHaXkeM BOAHl 3a eOUHUIly BpeMeHUu (roxn),
M~/ra;

Wwlim - BOOOyoepzKHuBaroIasi ClIoCOOHOCTh I'PYHTOB (IIpemesibHast
IToJIeBasi BIAaroeMKOCTh PACYEeTHOM TOJIIIH), M*/Ta;

Cn - KOHIIEHTpaUUs COJiel B ITPOMBIBHOM BOIE IIPU OPOIIEHUU
WU TPOMBIBKE, T/ unu %;

(“')\ PasnewgeH1e peknanrbl B 10KYMEHTaX M Ha caite
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Gs] - HavYaJIbHBIM (MCXOOHBINM) 3allac COJIel B paCyeTHOU TOJIIIE,
Kr/ra;

a - MoKa3aTelb OTHOCUTEJBFHOTO COOEpPzKaHMUSA XJIOPUOOB (al),
cynbdaTtoB (a2), rugpokapb6oHaToB (a3) B o0O0IIed cymme
MCXOOHBLIX MUHEPAJIbHBIX COJIEN, HOIU eOUHUIIHI;

t - Bpems, ron;

C - TTapaMeTp, YYUTHIBAIOIIUN «aKTUBHOCTH» BHIIIE€TaYMBaAHUS
coJieu, COOTBETCTBEHHO (c1), cynb¢aToB (c2),

rugpokapOoHaToB (c3).

PeKOMeHJIYIOTCﬂ cilenymmne 3Ha4YeHUs IIapaMeTpPOB:

cl = 1,165 Ossa XJIOpPUOOB;

c2 = 0,426 gnsa cynbdaTos;

c3 = 0,265 mns ruapokKapOoOHATOB.

[Ipu pacueTe HU3MEHEHUS KOHIIEHTPAllUM OOHOTO U3 aHUOHOB
ClemyeT NMPUHATHL ai = 1 OJIg IPOTHO3UPYEMOTO aHuoHa U aji = 0 - s
OBYX OCTalIbHBIX aHMOHOB, a 3HaueHus nmapamMeTpoB Cn, Cs]l U C B3SITh
COOTBETCTBYIOIIUMHU 3TOMY UHTPEOUEHTY.

B CIOXKHEBEIX TUOPOTEOJIOTUYECKUX YCJIOBUSX CJIeOyeT BBIIIOJIHATh
MmomenupoBanve Ha Jl'Ja. ITlpu 9TOM (PUABTPAIIMOHHBEIM IIOTOK

pa30uBaeTCs B MeXIPeHbe Ha JIeHTHl TOKa. KOHIIeHTpaIlus COIel BOOHI,
IIOCTYTMAMOIasi B IPEHBI, OnIpeaensieTcs mo gopmye:

i

zf&’icw,i
= -l
i
S

roe gi - pacxop i-# JIeHTHl TOKa;

Cow

, (2)

j - YHUCJIO JIEHT TOKa;

Cw,i - KOHILIeHTpaluus COoJIel B i-U JIeHTe TOKa Ha BHIXOLE B
OpeHy, OnpenenseTcs 110 HoMmorpaMme 4epT. 4.1 (opun. 4).
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[Ipu mpuMeHEeHUN BEPTUKAJIBPHOTO CUCTEMATHUYECKOTO IpeHaxa, Korga
BO/103a00p IMPOU3BOAUTCS U3 HUIKHETO XOPOIIIO TPOHUI[AeMOT'O CJI0sI,
IIEPEeKPBITOT0 CBEPXY CJIab0IPOHUIIaeMOl 3aCOTeHHOM TOKPOBHOM
TOJIIIeH, ITPOrHO3HYI0 MUHEPAaJIu3alluio JPeHaKHOT0 CTOKA [IJIs
pacyeTHOTO MeproAa BpeMeHHU MOMyCKaeTCs OMpPenessiTh 110 GopMyie:

ui‘p(mz)

imil

fy iy Cog v iq(}%'i'ﬂf:‘ -
Clt,) = = o
fng t+ v,.ﬁ.ﬁ[m]

U
L+

, (3)

rge CW(tv) = CW(uDt) - ocpegHeHHass MUHEpaIu3alus OpeHaXKHBIX
BO[, I'/J1, OTBOOVYMOU CKBaXMHOU B MOMEHT BpeMeHU ty = uDt,
3geck Dt - miar BpemeHu, npuHumaeMbli Dt = T/j, j - gucrio
OOWUHAKOBLIX MHTEPBA/JIOB BPEMEHU, Ha KOTOPOe pasbuT
pacuetHbl nepuon T = jDt,u=1, 2 ... j;

C1(h1; ti) = Ci1(h1; iDt) - wMuHepanu3alus PacTBOPA,
IMOCTYMHAIOIIer0 M3 BEPXHETr0 ITOKPOBHOTO CJIOS B HUXKHUU
CJIOU Yepe3 KPOBII B MOMEHT BpeMeHH ti = iDt, r/m;

C20 - ucxomHasi oCpegHeHHasl KOHIEHTpalusa COJIed B HUXKHEM
OpeHupyeMoM CJioe, T'/Ji;

h1; h2 - momHOCTBL (BBICOTA) COOTBETCTBEHHO BEPXHEro u
HUIKHET'0 CJIOEB, M;

Vk - CpedHsdad 3a paC‘-IeTHbII;I Imepuon T UWHTEHCUBHOCTH
IIOCTYIIJIEHH A BOOBI U3 TIOKPOBHOT'O CJIOA B HUXKHUMU, M/CYT;

T - IPOOONIXKUTENILHOCTh PACYETHOTO IIepruoaa, CyT.;
N2 - IOPUCTOCTb HUIKHETO CIIOS.
Munepanu3amnus Bogbl C1(h1; t), mocTtymalomieir u3 BePXHETO

ITIOKPOBHOT'O CJIOSI B HUKHUM CJIOM B MOMEHT BPEMEHU t, onpenessieTcs
110 HoMorpamme 4epT. 4.1 (apun. 4).

I[TIPUJIO2KEHHUE 6

PekomeHnnyemoe
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PACYET ®UJIBTPOBOU
OBCBIIIKHA
TOPU30HTAJIBHOIO
ITPEHA2KA

1. BomonpoHuiiaeMocCcThb dunvTpa OOJI2KHa OBITH BHIIIIE
BOIOITPOHUIIAEMOCTH OPEHUPYEMOTO TPYHTa:

TIPYU OPEHUPOBAHUU CBI3HBIX I'PYHTOB

210
; (1)

IIp1 OPEeHNPOBaHUHU HECBA3HBIX T'DYHTOB

= |

25
) (2)

rge ks - KoappuiimeHT GUIbTPAIUU OOCHIIKU, M/CYT;

= |

k - koappunmeHT punbTpauu rpyHTa, M/CyT.

2. QuIbLTPH, 3alllMIIAIONINe HECBA3HBIE TPYHTHI, [OJIKHBI OBIThH
HeCcyPPO3nOHHBIMU.

Hecyddo31oHHOCTh MaTepHaa IPOBEePsIeTCS M0 YCIOBUIO

d
35 (0,30 + 0,016?;?5)6';?, %
d,) 1 Y (3)

(”-)\ PasnewgeH1e peknanrbl B 10KYMEHTaX M Ha caite
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roe ds,3; ds,17 - DuaMeTp 4YacTHUIl, Mejlb4e KOTOPHIX B MaTepuae
(punbpTpa cogepKUTCI COOTBETCTBEHHO 3 %, 17 % 10 Becy;

hs - Ko3hGUITMEeHT HeOTHOPOTHOCTH (DUIBTPOBOM OOCHIITKH;

Ns - IIOPUCTOCTH (PUIBTPOBOM OOCHIIIKK, OMNpeneiseMOu 10
dbopmyne:

ns = na - 0,1 xIghs, 4)
3meck na = 0,45 - gnst me6eHUCTHX TPYHTOB;
na = 0,40 - 0 necyaHO-IrPaBUMHO-TaJIEYHUKOBEIX TPYHTOB.

3. I[Mpu  mombope dunbTpOBOU 0OCHIIKHT Koo uiineHT
HEOOHOPOOHOCTHU hs MONKeH YIOBIETBOPSTDH YCIIOBUIO:

IIPU YCTPOMCTBE ApeHaXka B CBA3HBIX I'PYHTaX
Ip >7;2,5 £ hs £50; (5)
IIPU YCTPOMCTBE OpeHaxa B CJIab0CBSI3HBIX I'PYHTaX
Ip <7;2,5 £hs £ 35; (6)
IIPU YCTPOMCTBE ApeHaXka B HECBSA3HBIX TPYHTaX
2,5 £ hg £ 25, (7)
roe Ip - 4MCII0 MIIACTUYHOCTH.

B cny4yae ucnonb30oBaHUS MaTepuasioB GUIbTpa C KO3(PPUIHEHTOM
HEOOHOPOOHOCTH, BBIXOOSIIUM 3a IIpefdesibl YKa3aHHOTO [Ouala30Ha,
BO3MOXKHOCTb WX IIPUMEHEHUS  [OOJIKHa OBITb 00OCHOBaHa
71a60pPaTOPHBIMU M HAaTYPHBIMU UCCIIEHOBAHUSIMMU.

4. TommuHa GuUnIbTpa ts MOKHA ONPEOENAThCS U3 YCIOBUSI

ts 3 (5 ... 7)ds,85. (8)

4.1. TommwuHa ¢QuIbTpa ¥ €ro (QpPakKIUOHHBIK COCTaB OOJIZKHEI

YIOOBJIETBOPSATH YCJIOBUSM U Ccriocob0aM npou3BoAcTBa paboT ts 3 ts,min,

roe ts,min - MuHHUManbHasg TOHIIMHa unbtpa (8 ... 15 cm),
o0OycroBIeHHass CltocoO0M Mpou3BOACTBa PadoT.
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4.2. ComepxxaHue B QUIbTpe 4dacTuil guamerpom MmeHee 0,1 MM He
OOJIXKHO OBITH 60s1ee 10 %.

4.3. MakcuManbHBIU OuaMeTp (ppakiuu B QUIbTPE 3alIUIIAiONIEro
CBSI3HBIU OAPEHUPYEMBIU I'PYHT He OOJIXKeH npeBuIaTs 40 MM.

5. I[Ipu yCcTpOMCTBe ApeHaXa B CBA3HBIX I'PYHTAX 3€PHOBOM COCTaB
dbunbTpa MONMXKEH YOOBIETBOPSATD YCIIOBUIO

dsp,cal 3 dsp,max, (9)
roe dsp,cal - paC4eTHEBII TUaMeTp Iop PUIbTPa, CM;
dsp,max - MaKCUMaJIbHBIU AuaMeTp Nop UILTPa, CM.

5.1. Eciu 4mcio mnacTUYHOCTH APEHUPyeMoro rpyHrta Ip 3 7 mpm
Kojie0aHuU ero BIaXXHOCTH B MHTepBajle INIACTUYHOCTH WL > W 3 wp,
(W; WL; Wp - BJIaXXHOCTb COOTBETCTBEHHO Ha I'DaHUIlE TEKy4YeCTH U
IIJTaCTUYHOCTHU), OOBEMHBIM BeC [OPEHUPYEMOTo TpyHTa (CKejeTa)
IIPUHUMAaETCs U3 YCIIOBUA

y
y,2—

1+£‘, (10)

rge e - KO03(pPUUHMEeHT MMOPUCTOCTH [OPEHUPYEMOro TpPyHTa MOpHU

COOTBETCTBYIOIIIEN BIIaKHOCTU W;

g - VOENbHBIN BeC OPeHUPyeMoOro I'pPyHTa, r/cmS.

5.2. PacueTHbIN muaMeTp mop GuUIbTpa ompeaenseTcs mo GopMmyne

0,34

i - =
fﬂU‘_.ﬂI+DOS ',Sﬂ (11)

spcnd =

rome  la - oMnupuyeckuit KoapPUIIMEHT, MTPUHUMAEMBIN PaBHBIM

Ia = 0,0076(16,6 - ucal)(ucal - 1,0);
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Ucal - pacUYeTHBIM IpafJUeHT Hallopa B APeHUPyeMOM T'PYHTE Ha
rpaHuile ¢ GUILTPOM;

ba - yrom Mexkay HallpaBJIEHUEM CKOPOCTU QUIILTPAIIUN U CUJION
TSZKECTU IIPUHUMaeTcs cosbg = 1.

5.3. Ecinu 4mcio mnacTUYHOCTH OpPEeHupyeMoro rpyHra Ip < 7 m
ycnoBue (10) He BBINIOJIHSIETCS, TO PACYETHHIU AUaMeTp nmop puabTpa
onpegnenseTcsa 1o GopMmye

0,17

‘Iﬂ: -
PG Uﬂﬂx+cosﬁﬂ' (12)

Il71s OpeHupyeMoro IrpyHTa Cynech IIpu ycaosuu Ip < 7

0,10

‘ﬂ;= —————————————————————
S U{ﬂ; +cos ﬁﬂ. (13)

[I71s1 TBIJIEBATHIX TPYHTOB C COOepzKaHUueM YacTHUI] IMaMeTPOM MeHee
0,05 MM, 605ee 20 % 1o Becy

0,025

B Y
i U&z + 003 [Sﬂ' (14)

6. MakcuManbHBIM AUaMeTP IMOp GUIbTPa BEHIYUCIISAETCS 110 popMmyIie

2
= 5
d.sp,mm P 1- |:.‘!?17"
LI (15)
roe r1, r2 - KO3pGUIMEHTH, IPUHUMaeMble PaBHEIMU
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= f
r1 =1 + 0,05hs; & —0,455&
7. TIpu YyCTPOHCTBE [peHaxka B HECBI3HBIX HeCY(PDO3UOHHBIX

T'PYHTaX, UCXOOs1 U3 YCIIOBUSA HEIIPOCKIIIaE€MOCTH, T‘paHy'J'IOMeTpI/IquKI/Iﬂ
COCTaB (bHJ'IBTpa OOJIZKEH YIOOBJIETBOPATH YCIIOBHUIO

hm £ hm,adm, (16)
roe hm - MexXcnonHbI KO3(hOUITUEHT;
hm,adm - DOIIyCTUMBII MEKCIIOUHBIN KOI(PPUIIUEHT.

8. [omyCTUMBIA MEKCIJIOWHBIA KO3(PDPUIIMEHT BBIYUCIISAETCA II0
dbopmyne

1 1-x

5

02525, n, 17)

??m.a.::‘m

9. O®akKTUYEeCKHU MEXKCJIOUHBIN KO3(p(PUIUEHT OIpemensieTcsa IIo
dbopmyne

?? =d5.1‘.?
o

dy (18)
roe ds,17 - JII/IaMeTp HaCTHUuIl, KOTOprX B MaTepHaHe (bHHpra

comepxkurcs 17 % 1o Becy;

dp - mmaMeTp CBOmOOOPA3YIOIINX YaCTUIl, 6epeTcsi C KPUBOU
rpPaHyJIOMETPUYECKOTO COCTaBa IOPEHHPYEMOIro TpPYHTa B
3aBUCUMOCTH OT IIPOIIEHTHOTO CcofepXKaHus
CBOI0O00OPAa3yIOIIUX YaCTHIL Xb.

10. TIIpoueHTHOE comepKaHWe CBOOOOOPA3YIOIINX YaCTHI B
3aBUCUMOCTH OT KO03(dullMeHTa HEOJOHOPOOHOCTH HOPEHUPYyEeMOTO
TPYHTa ¥ MaTepuasa ¢GuiIbTpa ompeaenseTcs mo GopMmyie
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%

& =10/(54, —5)i1
(I (19)
roe  h - kosppuureHT OMHOPOOHOCTU APEHUPYEMOTO TPYHTA;
ds - K03 GUuIUEeHT, YYUTHIBAIOIINN pa3Mep Nop (PUILTPOBOTO
MaTepuana ds = 3 ... 5 - O/ MecYaHO-TPaBUNHBIX U TPaBUUHO-
rmecyaHbx cMecei; (ds = 5 - 8 gns mebeHuCcToro MaTepuara);
C - IIOKa3aTeJib CTElIeHU
c =1+ 1,28xlghs.
11. ITpu ycTpoiicTBe ApeHaXkKa B HECBSA3HBIX CyPPO3MOHHBIX TPYyHTaX

guaMeTp CBOOO00OpAa3yIOUINX YaCTUIl (GUIIbTPA OOJIXKEH yHOOBIETBOPSTH
3aBUCHUMOCTH

dp = (3 ... 5)dg,max, (20)

rae dg,max - MakKCHMaJbHHIH pAuaMeTp CyhOPO3HMOHHBIX YaCTHI]
OPEeHuPyeMOTo I'PyHTa, OnpeaensieMbit o dopmyre

(21)
roe N - TIOPUCTOCTh APEHUPYEMOTO TPYHTA B JOJISAX €OUHUIIHL;
k - koappunmeHT QUIbTPALM OPEHUPYEMOTO TPYHTA, M/CYT;
Ja - YCKOPEHHE CHUJIBI TSIXKECTHU, M/CYT;
y - KoouUImeHT 3anaca, npuHuMaemMein y = 1 ... 1,5;
Iw - K09 PULIMEHT KHHEMATUYECKOU BI3KOCTH BOMHL;

mcr - Ko3¢GGUIIMEHT KPUTUUYECKON CKOPOCTH, OIIpeIesieMbIi 110
dbopmyne:

(‘j PazMelleHHe pEKNab] B JOKYHEHTAX W HA caite www.complexdoc.n
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w0 =06 L —1];}51'11[30 +&]
Y 8 : (22)

roe gu - 0ObeMHBIN BeC JPEeHUPYyeMOTro IpyHTa (CKejeTa);

f1 - mpuBemeHHBINM KO3(DPUIIMEHT TPEHUS, ONpPemensieMbId II0
dbopmyne

f1=0,82-1,80 + 0,0062(h - hc), (23)
roe hc - KoappuIMeHT HEOOHOPOOHOCTH CKejieTa OPEHUPYeMOro
rpyHTa, ipu h < 50 u 0,26 £ n £ 0,40 cnemyeTr npuHUMaTh hc

= 5.

IIpu ycnosum dg,max < ds,3 pacueTHOe 3HadeHUe dp IPUHUMAETCS
II0 KPUBOM 3€PHOBOT0 COCTaBa OPEHHUPYEMOIrO0 TPYyHTa, NPUHUMAaA
ITPOLIEHTHOE ComepzKaHue Xb, yacTuil mo ¢popmyne (19) npu ds = 3.

I[Ipuy dg,max > ds,3 AOUaMeTp CBOJOOOPA3yIOIINX YaCTHUIl
onpepenseTcs mo gopmye (20).

HQOGKTHQOB&HI/IG 3EPHOBOT'O COCTAaBa gbI/IJIbTQa IIPH IPEHWPOBAHUU

CBA3HBIX TPYHTOB

12. TTocTpoeHue BepxHEY IPaHUIBl 30HBI JOMYCTUMBIX OTKIIOHEHUM
Heo0X0IMMO BHIIOJIHSITh B CJIeAYyIOIIel IT0CIen0BaTeIbHOCTH:

a) u3 ycioBus (8) onpenesnseTcsa BeIUUYWHa JuaMeTpa

; (24)

0) BBHIUUCISAETCS BelnuYMHa 3(GGEKTUBHOTO [OuUaMeTpa dYacCTHUll,
unsTpa

&, (25)
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roge  a- HaXOOuTcs 1Mo hopMyre
a=0,0118(hs + 210)(hs - 1,95);

B) omIpepenseTcs guaMeTp YacTull punbtpa npu hs £ 10

ds,llil

a =_
517 ﬂ. , (26)

roe | - koa(pPpunMeHT, TPUHUMaEMEIN IO PopMyJie

1

{140,199,

T') oIIpenensaeTcss KOHTPOIUPYIOIINYM AuaMeTp YacTull GuabTpa

1=

ds,60 = hsxds,10; (27)

o) MaKCHUMaJIbHO [OOIIyCTHUMasA KPYHOHOCTh dpakiuii @uibTpa
npuHUMaeTcsa paBHOU ds,100 £ 0,5ts;

XK) 4epe3 IojydeHHBle 3HaueHUd ds,10; ds,17; ds,60; ds,85; ds,100
IIPOBOOUTCSI BEPXHSS I'paHUlla 3€PHOBOTO cocTaBa (uIbTpa.

13. TlocTpoeHre HUXKHEU TPaHUILbI 30HBI JOMYCTHUMBIX OTKJIIOHEHUU
He00XOOMMO BHITIOJIHSTh B CIIEOYIOIIEN ITOCTIeq0BaTETLHOCTH:

a) IPUHUMAETCS B COOTBETCTBUM C TpPeOOBaHUEM MOOIIYCTUMOTO
copgepxkaHus dyacTtull guaMmeTpa MeHnsie 0,1 My, ds,10 = 0,1 mp,

0) BBHIYMCISIETCS MHUHUMAJIbHOE 3HadeHWe KOHTPOJIUPYIOIIEro
ouaMeTpa no popmyne (27), roe hs = 2;

B) ipu hs = 2 BrIyucCnserca guameTp ds,85 1o ¢popmye (25).

Yepe3 mnonyuyeHHble 3HadeHus ds,10; ds,60; ds,85 IPOBOAUTCA
HUXKHSIS TPaHUIla 3ePHOBOTO coCcTaBa (pUIbTpAa.

66
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14. TIpoekTupoBaHME KPUBOM 3€pPHOBOTO COCTaBa HeOOXOOMUMO
BBIIIOJIHATH B CIIEOYIOIIEN IIOCIIe0BaTEIIbHOCTU:

a) B 3aBUCHMOCTH OT YHCJIa MJIACTUYHOCTH, BJIAXXKHOCTHU T'PyHTa M
BhInTOJTHEeHUA ycnoBusa (10) mo ¢dopmyne (11) unu (12 - 14) HaxoguTcs
pacyeTHHIN guaMeTp IIop GUIbTPA;

0) mnpuHHUMaeTcsd BelWYMHa Ko3(pduilieHTa HEOOHOPOOHOCTHU
¢duneTpa B mnpemenax ponyctuMoro. OmnpepenseTca IIOPUCTOCTD
dunsTpa mo popmyne (4);

B) no 3HaueHUsIM dsp,cal, Is U hs BHYUHUCISIETCA MaKCHUMaIbHBIN
pa3mep dpakiuu puiabTpa ds,17 10 hopmyie

dsp,cai ) 1- My
A0, A

ds.l? =

7’

r) mo ¢opmynam (25, 26, 27) npu u3BeCTHOM ds,]17 ONpenenseTrcs
ds,10; ds,60; ds,85, mocie IPOBOOUTCS IIPOEKTHasi KpHUBasi 3€PHOBOTO
cocCTasa.

15. TlpepmenbHble KpPUBHIE 3€PHOBHIX COCTABOB (QUIILTPOBHIX
MaTepuajoB MPH [OPEHUPOBAHUM CYHECUYAHBIX CYTJIUHUCTHIX U
MIbIJIEBATHIX TPYHTOB OaHbI Ha 4epT. 6.1 (mpuim. 6).

HQOGKTI/IQOBaHHe 3EPHOBOT'O COCTaBa gbI/IJIpra IIpH IPEHWPOBAHUU
HECBAI3HLBIX TPDYHTOB

16. [IpoekTupoBaHUE 3epPHOBOTO cocTaBa dbunwvTpa,
IIpegHa3HAaYEeHHOTO [JIsT 3allUTHl HEeCBSI3HOTO Hecyh(GO3UOHHOTO
TPyHTa, HEOOXOIMMO BBIIIOTHSTh B CJIEAYIOIIEH ITOCIeq0BaTEeIbHOCTH:

a) B 3aBHCHMMOCTH OT MaTepuaia ¢uabTpa U Ko3pPuimeHTa
HEOOHOPOOHOCTH T'PyHTa h ompepensieTcs IPOLEHTHOE coAepiKaHUe
cBomooOpa3yoiux YacTuil mo gopmyse (19);

0) ompenensieTCss OUAMETP CBOA000PA3yIOMINX YacTHUI] db;

B) TNpPUHUMAETCS BeJIM4YMHa KO0d(PPUIilMeHTa HEeOOHOPOOHOCTHU
dunbTpa B UHTEpBaljie [MOOMYCTUMBIX 3HadYeHUM. I[IOpUCTOCTH ng
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omnpefesseTcss B 3aBUCUMOCTH OT BBIODAHHOTO 3HA4YeHHss hs 1o
dbopmyne (4);

F) HuCcxongss M3 YCJIIOBHA HEIIPOCHIIIa€eMOCTH YaCTHUIl OPEeHHUPyeMOoIro
TpyHTa B QUIIBTP, onpenenseTcs pa3Mep ¢pakuum ¢unabTpa ds,17 IO
dopmynam (17) u (18);

o) oIpenensieTcsi MUHUMAJBHHIM OUaMeTp dYacTull ¢GUIbTpa II0
dbopmyne

ds,l?

P o

1+ =

5,

XK) npu 3HaveHusax x = 10 ... 20 .. 100 BeYUCIAIOTCA
COOTBETCTBYIOIIUE 3Ha4YeHUs ds,i 1o popmyie:

i
_ G %1
dyy =d, g +ds.n.in[§_ ?
10 i

x10(i) - mpolleHTHOE cofepXaHue B COCTaBe rPyHTa ApeHaXXHOH
O6CBIHKI/I YaCTHull, UMEIOIKUX II0O BeCy OHaMeTD, MeHbI_T_II/IfI
ds,10 (ds,i).

ITo HaigeHHLIM 3HAYEeHUSIM CTPOUTCS ITPOEKTHAsI KpUBasi 3€PHOBOTO
cocTaBa ¢GpuUIbTPA.

17. Tlpm mnopmbope 3epHOBOTO cocTaBa GuUIbTpa HOONYyCKAeTCs
OTKJIOHEHHE OT paCyYeTHOU KPUBOU B Ipefesiax «30HBI OOMYCTUMBIX
OTKJIOHEHUM», KOTOPYIO BEIOMPAIOT TaK, YTOOH pacuyeTHasi KpuBasi Oblyia
OorpaHVYeHa CHU3Yy KacaTeJIbHOU ¥ KPUBOU, IPOXOOSIlen yepe3 TOUYKY
ds,min. BepxHss rpaHulla 30HBl OOJI)KHA IIPOXOOUTH 4Yepe3 TOUYKY
ds,max ¥ Ha 3 % BbIlIe TOYKH ds,1 () paCieTHOU KPUBOU.

18. ITpoBepsieTcs BLIIOTHEHME yCIIOBUS (8).

Ecnu YCJIOBHUE€ HE BEIIIOJIHAETCSA U I10 KaKou-1100 IIPUYXHE TOJIITHNHY
CJI0sA (bI/IHBTpa YBEJIMYUTL HEJIL34, ClIeAyeT 3aHOBO 3alIPOEKTHPOBATH
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cocTtaB (umbTpa MOyTEM COOTBETCTBYIOIIETO YMEHBIIEHUS pa3Mepa
MaKCHUMalbHBIX (Ppakuuii GuIbTPOBOTO MaTepuarna.

3anpoeKTUPOBaAHHLIN (PUIBLTP OOIKEH YIOOBIETBOPATH yCI0BUIO (16).

Ta A4 | FELOKX EL-IT] ' | eadsrg

weAL | kPYANIR lovews wa | were |crede | | weacul \credn |emsnn)
1 i | 1

a0 %) | 2 T T
pg—_[_ L--_._.. i /’_j_ﬂr 1 / I

W -

‘\\:_

& {HHH—

5o LU

20

)

YeprT. 6.1. [IpoekTupOBaHNE 3€PHOBBLIX COCTAaBOB (PUIIBTPOB,
3alMIIAoMNX C1ab0CBsI3HbBIE TPYHTH

1 - cyneck 'onmogHOU cTenu; 2 - KapbepHasi CMeCh; 3 - HUXKHSAA
npenesibHasA KpuBas; 4 - BepXHss INpenenbHas KpuBas (GUIbTPOBOTO
MaTepuasia, 3allyIlallero necYaHbli IPYHT; 5 - BEPXHAS IIpeaeibHasa
KpuBas QUIBTPOBOT0 MaTepHala, 3allUIIaionero CyriInHUCTHIN TPYHT;
6 - BepxHss IIpeaesibHasaA KpuBas QUIBTPOBOTO MaTepuara,
3allUINAIOIIero NblJIeBaThld TPYHT

[IPUJIO2KEHHUE 7

PekomeHnnyemoe

PACYET TPYBOO®PUIIBTPOB U
IIPOEKTUPOBAHMUE
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OPUJIBTPOB U3
NCKYCCTBEHHBIX
MATEPHAAIJIOB

1. Pacuet Tpy60(pUuILTPOB
OCHOBHBIMU  (UITLTPAIIMOHHBIMHM IlapaMeTpaMu TPyOopUIbTPOB
SBJISIOTCSI  BEJIMYUHBI CPEOHEB3BEIIEHHOTO0 [OuaMeTpa Iop u
BOLOOTIPOHUILIAEMOCTHU UX CTEHOK.

CpenHeB3BELIEHHBIM OUaMeTp M[Op CledyeT OIpemensaTh 1o
BOIOITPOHUIIAEMOCTH CTEHOK (4epT. 7.1).

TpybodunbTpel He TpPeOyIOT (PUILTPOBOM 3alIUTHI B CJIEOYIOLINX
Cclydasx:

IIPH YKJIagKe B HECBSI3HBIX TPYHTAX C KO3GGUIMEHTOM (PUIbTPAIINU
6onee 1 m/cyT;

IIPU YKJIagKe B HECBSI3HBLIX HECY(h(PO3MOHHBIX TPYHTAX.

[Ipy TIPOEKTUPOBAaHUU [peHaxka u3 TPYOODUIBTPOB B CBSI3ZHBIX
TPyHTaX OOJIKHO COOIIOaThCS yCIIOBUE

dm,cal 3 dm,mt, (1)
roe dm,cal - pacueTHEIN IUaMeTp IIop TPyOboduUIbTPa, CM;
dm, mt - CPeIHEB3BELIEeHHBIN JUuaMeTp ITop TPyOOPUIbTPOB, CM.

71 pa3nuuHBIX KaTeTOpUN OPEHUPYEMBIX TPYHTOB dm,cal CliemyeT
OITPENENSITH 10 CIenyIuM GopMyam:

OJid CYI'JIMHKOB

017
dm.cm' =
U + 1, (2)

(“)\ PazMelleHHe peKNaMbl B JOKYHEHTAX W HA CaiTe
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OJId cyIieceu

0,10
Year * 1, (3)

7’

maal

OJIsA IIBIJIEBATHBIX TDYHTOB

0,0025

Uy *1 (4)

J

d:w.mi

Ucal - pacyeTHBIM r'pagueHT Halopa, CM.

PacueTHBIM IPagUeHT Hallopa B OPeHHPYeMOM I'PYHTE Ha T'PaHHUIe C
TPyOODUILTPOM ClIeAyeT ONPEemesiaTh 1o Gopmyre:

Lo =

(3)
i (2 Dr,ext - HApyKHBIN IuaMeTp TPyoopunbTpa;

H - IIPEBRIIIIEHNE TTOBEPXHOCTH IIOO3EMHBIX BOIO B MeEXIPEHLE
Had TOPHU30HTOM BOJEI B IPEHE;

dq - rmyOuHa 3a/I0KEeHUS OPEHHI.
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l(ru

,5E 1
Jls’zéw

d

o ———t “+ + + — ot
as 1,0 15 20 s

YepT. 7.1 'paduk 3aBUCUMOCTU HadalabHOTO KO3hPUuueHTa
dunbpTpauu 0T CpemHEB3BEIIEHHOT0 AraMeTpa IIop TPpy0ohuIbTPOB

[Tpu IpOeKTUPOBaHUU OApeHaxa u3 TPyOOoPUIbTPOB B HEOTHOPOIHBIX
rpyHTax QUIbTPAIMOHHBIM pacyeT CcJjiegyeT IIPOBOOUTL [JII CaMOTO
cmaboro 1o (GUIBTPAUMOHHONW ITPOYHOCTH TpPyHTa (B IOpsAOKe
YMEHBILIEHUS - CyTTIMHKU, CYIIECH, TIbIJIEBAThHIE TPYHTHI).

B ¢unbTpallMOHHBEIX pacueTax CJeOyeT WHCII0JIb30BaTh KOHEUYHBIU
Ko3dpuineHT ¢unbTpauuu TpPpyoopunbTpoB Ktm, KOTOPHIM MOXKET
3HAUUTEJIbHO OTJIWYaThCSI B CTOPOHY YMEHBIIEHUS OT HadaJlbHOTO
Koaddurenta ¢unbTpanuu km,sl B pe3ylbTaTe OpPOLLECCOB

{"j PazHeWEHHE PEKNAMB] B J0KYHEHTAX W HA cailte www.complexdoc.ru
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KOJIbMaTallUd W KOHTAKTHOTI'O HAJIO2KEHHA YadCTHUL IOPEeHUPyeMOro

TPYHTa.

Tabnuua 7.1

TexXHUKO-9KOHOMMHNYECKHE [ToOKa3aTelun IIPUMEHAEeMEBIX 1
pa3pa6aTbIBaeMbIX 3aH_II/ITHO-(1)I/IJ'IBprTOI_T_II/IX MaTepualioB
O0Te4deCTBEHHOI'O " BaPY6e}KHOT‘O IIPOU3BOOCTBa (CTOHHI/IG Ha sSTHBaAPb

1986 r.)
IToka3zarTe
HavmeHOBaHUe
MaTepHuasioB U
P Bec|Pa3psiB
o0o3HaueHue TonuiuHa, |
Cripbe Bupn ckpernnenus r/ | Harpys
MM 2
M H
Xomnct CTEeKJIOBOJIOKHO Krneensi 1,2 200 80
CTEKJIOBOJIOKHUCTHIU
BB-M
XomncTt CTEeKJIOBOJIOKHO Krneenni u 0,8 140 120
CTEKJIOBOJIOKHUCTHIU apMUPOBaHHBIU
Mapku BB-AM
[TonotHO HutpoHoBoe KrneeHnsin 0,8 100 80
UTJIOITPOOUBHOE BOJIOKHO (oTXO0mBI
MeJIMOPaTUBHOE C|TEKCTUIbHOU
ITPOMMUTKOM MIPOMBIIIJIEHHOCTH)
jlaTeKcaMu
[lomoTHO HeTKaHOe|BTopuuyHOe Krneensi 0,6 100 60
KJIeeHoe TEKCTUJIbHOE
(‘j PazHeweHWe PEKNAkL] B JOKYMEHTAX W HA calTe www.complexdoc.n
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IToka3aTe
HaumeHnoBaHUEe
MaTepHuajioB U
p Bec|Pa3pehiB
o003HaUYeHHue TomnmuHa, |
Cripbe Bupg ckpernneHus r/ | Harpys3
MM 2
M H
[TomoTHO HeTKaHOe HuTpoHOBOE Kneensiit 0,5 120 60
KJIeeHO€e 3alllUTHO-|BOJIOKHO, BOPC, MIyX
punsTpyromiee CTPUTAIbHBIU
MeInopaTUBHOE
CuUHTEeTUYEeCKUH OTxonnl Kneenni 0,9 160 80
HETKAHBbIM KJI€eHBIU | TeKCTUIIbHOM
30M «CnaHpgex» IPOMBIIIIIEHHOCTU
ITonoTHO HeTKaHoe|JlaBcaHOBOE u|KneeHnIl 0,5 80 84
KJIeeHoe IIJISI| BUCKO3HOE IIOJIOTHO
ABTOMOOMJILHOM
IIPOMBIIIIIEHHOCTU
I[TonmoTHO OTxonsl HUrnomnpokanvsiBaHUE 4,5 200 56
UTJIOTIPOOUBHOE HUTPOHOBOTO
3alllUTHO- BOJIOKHA TEKCT.
HU30JIUPYIOllee IPOMBIIIIIEHHOCTU
CU3HU
[TonmoTHO BocctanoBnenHass |HrnompokanbiBaHUE 3,2 360 11
UTJIOTIPOOMBHOE IIEePCTh, OTXOMOBI
«Menuu» CHUHTETUY. BOJIOKHA
[ToroTHO HeTKaHOe|OTXO0Obl To xe 1,5 180 51
UTJIOTIPOOMBHOE HUTPOHHOTO
BOJIOKHA
{‘j PazHeweHWe PEKNAakL] B AOKYMEHTAX W HA calTe www.complexdoc.ru
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IToka3zarTe
HaumeHOBaHUE
MaTepuasioB U
p Bec|Pa3pehiB
o003HayYeHUue TonuiuHa, |
Cripbe Bup ckpenneHus r/ | Harpys
MM 2
M H
CuHTEeTUYEeCKUH Otrxoopr ITIBX mu -2 1,0 150 80
HEeTKaHBIU MaTepua|KallpOHOBBIX
«MwucTtpa» BOJIOKOH
3aIuTHO- [lonuatuneHoBoe |TepMuYecKuu 1,7 500
(punpTpyOMUA CI0U [BOTOKHO HaIbIIEHHBIA Ha
[1BX TpyOy
QOunbTPE HeTKaHble|OTXOObI HrnomnpokanbiBaHUE 3,5 400 0,2
OpeHaKHbIEe IJIs1| TEKCTUJIbHOM
MeJIMOpaTUBHEIX MIPOMBIIIJIEHHOCTH
CHUCTEM
[TonuatuneHoBeii |[lonmusTtuneHoBoe |TepMuUYeCKUn 1,5 370 76
xosicT Mapku XIIB]l |BOJIOKHO
[TonmuatunenoBein |[lonuaTtuineHn To xe 1,85 230 30
XOJICT
[lonotHOo HeTKaHOe|[lonunponuneHnosoe MrinonpokaibiBaHue 1,3 200 300
TuIla «bugum» BOJIOKHO
bupgum [TonusadupHoe To xe 1,7 260 600
BOJIOKHO
[TonmudensT [TonunpomnuneHoBoe 1,2 180
BOJIOKHO
(‘j PazHeweHWe PEKNAakL] B AOKYMEHTAX W HA calTe www.complexdoc.ru
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Iloka3aTe
HaumeHoBaHue
MaTepuaoB U Bec|Paspsis
oO0o3HauUeHUe TomnmuHa, f
Cripbe Bupg ckpernneHus r/ | Harpys
MM 2
M H
Huxkomnon 22084 [TonnamugHOE Kneenni 1,2 130 120
BoJyiokHO ZE 15 - 45
MK

KoueuHnnili K0a(pduiineHT puUunbTpanum CTEHOK TPyOOPUIbTPoB km,n
OOJI2KEH ITPEBHIIIAaTh BOOOIIPOHUIIAEMOCTDL APEHUPYEMOTO T'PyHTa K

km.i'! E 10
k

[Ipu HeBBHINONMHEHUU ycnoBUSA dm,cal > dm,mt mombupaeTcss gpyrou
COCTaB 3alOJIHUTENs, unu TpeOyeTcss GUIbTPOBasA IMOJACHIIKA
(momy1ika) U3 HECBSA3HBEIX MaTepUasioB.

2. [IpoekTupoBanue GPUIHTPOB U3 UCKYCCTBEHHBLIX MaTepHaloB

IIpeHaxkHbIe (UIBTPHI U3 UCKYCCTBEHHBIX BOJIOKHUCTHIX MaTepUaioB
OOJIKHBI YOOBIETBOPATD CIEOYIOIIUM TPeOOBaHUSIM:

KoaddumrenT dbunbrpanuu npu ganeHun 0,1 MIla pmomxkeH OBITH
OJIs 3alIUTHO-(GUIbTPYIOIIETO ITIOKPHITUS U3 IIONIMI3THUIIeHa He MeHee 70
M/CyT; OJIs1 HETKAHOTO MTTIONPOOMBHOrO MaTepuasna - He MeHee 20 M/
CyT;

TOJIIIMHA CJIOS MCKYCCTBEHHOTrO (QUJIbTpa MPHU yKIIaOKe ApeHazXKa [0
5,0 M pomkHa OBITH OJIS 3alUTHO-QUIBTPYIOMIETO IIOKPHITUS U3
IOJIN3TUJIEHAa He MeHee 1,5 MM; [ HETKAHOTO UTJIONIPOOWBHOTO
MaTepuasa - He MeHee 3 MM;

cpemHUM guaMeTp Iop ¢uIbTpa OoJKeH ObITh He 6omee 0,2 MM;

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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OpeHaxKHble GUIbTPHI U3 UCKYCCTBEHHBIX BOJTOKHUCTHIX MaTepUalioB
OOMyCKaeTCs MPUMEHSTh BO BCEX MaJIOCBSI3HBIX U CBSIZHBIX,
HecyhGO3UOHHBIX U cj1abocyhdHO3MOHHBIX TPYHTAX (BEIHOC 10 6 %),
IIPYU YCTAHOBUBIIENCS U HEYCTaHOBUBIIENCS PUIbTPALIMU TPU TI000M
HaIlpaBlIeHUY QUAIbTPAIIMOHHOTO ITOTOKA K (GUIILTPY; B TPYHTOBBIX
Bogax ¢ pH oT 4 mo 9 u cymMMapHOM Ccofep:KaHUU MUHEPAJIbHBIX CONeln
no 50 r/n, npu cogepKaHUU 3aKUCHOTO Keje3a He Oonee 3 MI/IL.

.gm,ﬂumﬂa tpasumu [ecyadue Ppacimu R puu.msrue fpaxuwn
T TTTLATI ‘ P
Hi i
60 Jl“' | H" 'H/I-!
T 7T @/u zs
40 ' | i \‘ .:~ | (]
L LA L
| 4 Emusn
2& Y .I" 1 . i?.—[ | 'E “—i'
E | 7
g } BB bl Q‘ I W | | Ll lmrm
Qof 405 qf a5 1 5 H 20

YepT. 7.2. KpuBhle NIpenesbHOro IpalyjIOMeTPUYECKOTr0 COCTaBa
OOCHIIOK [/151 APEH C (pUIbTPaMU U3 BOJIOKHUCTHIX MaTepPUaIoB:

1 - mpegenbHBIN (MUHUMAaIbHO OONYCTUMBIM) COCTaB MaTepHasa
OOCHITIKM OJIsI APeH C puabTpaMu U3 HETKAHLIX MaTepHasoB; 2 -
npenenbHbIN (MaKCHUMaIbHO JONYCTUMBIM) Ha KOHTAKTE CO CBSI3HBIM
TPYHTOM

Bo u3bexxaHue KOIbMaTallMM 3amlpellaeTcs YKIaAblBaTb (PUIIBTPHI
M3 BOJIOKHUCTHIX MaTepHaJioB B BOAOHACHIIIEHHbIE TPYHTH 0e3
IIpEeBapUTENILHOTO ITOHUXKEHUS YPOBHS TPYHTOBBIX BOI IO Tpacce
OpeHbl. [I711 BOJIOKHUCTBHIX (PUIBTPOB MCHONB3YIOTCSI MaTepUallhbl,
XapaKTEePUCTUKU KOTOPHIX IpUBeOeHHl B Tabm. 7.1.

B 11en1sx 3KOHOMUU MaTepHrasna pUuibTpyioe 00ChITKI
PEeKOMEeHyeTCs IPU CTPOUTEJILCTBE TPAHIIIEUHBIMU ClIocOOaMu
yCTpauBaTh HNOACHIIKY (IOOYIIKY) TONIIUHON He MeHee 10 cM u3
HEOTCOPTUPOBAHHBIX €CTECTBEHHBIX CHIIYYUX MaTepHasoB.

[Ipy  yKmagke [OpeHaXxa C TOIPUMEHEHHEeM  OOHOCJIOMHBIX
bunbTpylomMxX OOGCHIIOK M3 MECTHBIX HEOTCOPTHUPOBAHHBIX IT€CYAHBIX
¥ IIeCUYaHO-TPAaBUUHEIX MaTepHasioB ¢ 00epTKou TpyO MaTepuajaMu,
IIpUBeOeHHBIMU B Tabm. 7.1, mombop TrpaHcoCcTaBa OOCHIIIOK

(")'\ PazHeweHWe PEKNAakL] B AOKYMEHTAX W HA calTe www.complexdoc.ru
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IIPOU3BOMAUTCS C ITOMOIIBIO IpaduKa 4epT. 7.2. [pyHT OOCHITIKYU OOJIKEH
ObITh Hecy(pdo3moHHBEIM unu cnabocydpdo3moHHEIM ¢ KO3QOULMEHTOM
HeomHopomHOoCTH hs £ 10 u koadpdunuentom ¢unbTpanuu 6onee 2 M/
cyT. KoadhoduimenT punbTpanmu goKeH ObITh He MeHee YyeM B 10 pa3
Oosnbirre KoadduiimeHTa IPeHUPYIONIero rpyHTa.

ITIPUJIO2KEHHUE 8

Ob0s3aTenpHOE

PACYET I'OPU30HTAJIBHOI'O
CACTEMATHUYECKOIO
IPEHA2KA

1. FI/IJIpaBHI/IT-IeCKI/Iﬂ Pac4deT 3aKPHITHIX OIPEH U KOJIJIEKTOPOB.

1.1. T'upgpaBnuyecKUul pacyeT 3aKPHITHIX APEH U KOJJIEKTOPOB CJIeayeT
BBITIOJTHATE C coOmogerrneM CHull 2.06.03-85. B pe3ynbTaTe
THUOPaBIUYECKOT0 pacyeTa [OoXKeH ObITh OIpeaesieH AuaMeTp
3aKPBITOU OPEHBI UJIU KOJIJIEKTOPa B 3aBUCUMOCTU OT BEJIUWYUHEL
pacYeTHOro pacxopa BOIbI, YKJIOHA OIPEeHBI UJIU KOJIJIEKTOPAa,
MaTepHaia U KOHCTPYKLIMU ApeHaXKHBIX TPYO.

1.2. PacueTHBIM pacxXom BOALI B OpeHe (KOJNJIEKTOpe) CIenyeT
onpenensaTh no gpopmyne

Q = gdxA, (1)
roe Q - pacxop BoOnl B IpeHe (KOoJijIeKTope), J1/C;

gd - MaKCUMaJIbHBEIM pacyeTHBIM MOIYJIb OPEeHaXXHOI'0 CTOKa, Ji/
CXTa;

A - momtans, oOcnyKuBaeMasi OpeHol (KOIJIeKToOpoM), Ta.

1.3. I[IponyCKHYIO0 CIIOCOOHOCTDh APEHaXKHBIX TPYOOIIPOBOMIOB CIENYET
onpenensiTb 1o ¢QopMynaM pPaBHOMEPHOTO OBUXKEHUS, TPYyOBI
paccMaTpuBaTh KakK Oe3HamopHbie. J[lOIyCcKaeTCsl MPOIYCKHYIO
CIIOCOOHOCTB TPYO OIpenesnsaTh o popmyrie:

78
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o=030cntif 2)
roe Q - mpoIrycKHasi CIIOCOOHOCTDL OAPEeHaKHOT0 TPyOOIPoOBOa, M3/C;
Dint - BHyTPEHHUM IuaMeTp TPyO, M;
id - YKJIOH OpEeHBI UJIU KOJIJIEKTOPAa;

C - koapdumuent llle3u, onpenensieMbili 110 GopMyTie:

116
A (3)
roe n - KOopPUIIMEHT MIePOX0OBATOCTH.

KOS(I)(bI/IHI/IeHT I1epoxXoBaTOCTHU IIPH OTCYTCTBHM OIIBITHBIX OAHHBIX
cienyeT IIpuHUMATh:

KepaMu4yecKue TPYyOHI OJTUHOM 6oree 0,33
M 0,017

OeToOHHBIE u Kene300eTOHHEBIE
TPYyOBI 0,015

acbecToleMeHTHEBIE
TPYORI 0,013

rnagkKue T1JIaCTMAaCCOBBIE
TPYORI 0,012

s omnpepesieHUsT IIPONYCKHOM CIIOCOOHOCTHU IIJITaCTMACCOBBIX
OpeHaXKHBIX TPYOOIIPOBOOB 13 TOQPUPOBAHHLIX U BUTHIX TPYO ClemyeT

HUCIIOJIB30BATEh, KaK IIPpaBHIIO, PEe3YIIbTAThI ruapaBIINYECKHUX
PICCJ'[GJIOB&HHfI, BHEITIOJIHAEMBIX Hay4YHO-UCCJIEeAJOBaTEJIbCKUMHU
OpraHU3allusidMHU.
(‘j PazMelleHHe pEKNab] B JOKYHEHTAX W HA caite www.complexdoc.n
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1.4. Tlony4yeHHBIE pacyeTOM 3HAYEHHUS MNPOMYCKHON CIOCOOHOCTH
OPEHaXXHOTO TPYyOOIIpOBOAa IJisg psga CTAHOAPTHBIX AUAMETPOB TPYO
clegyeT CpPaBHUTb C PACYETHBIM PACXOOOM BOOBL. IIpUHMMAaETCS
guaMeTp OpeHHl (KOJIIeKTopa) C OnuKauimmM OOJBIINM 3HAaUYeHHEeM
IIPONYCKHOM CITOCOOHOCTH.

2. Pacuer ITapaMeTpPOB 'OPU30OHTAJIBHOT'O OIPEeHaxKa.

2.1. Tlpu cxemaTu3aluuu TUAPOTEOJIOTUYECKUX YCJIOBUU CIIEOyeT
BBHIEJIATh paCUEeTHHIE CXEMHL:

CPAaBHUTEJIbBHO OOHOPOOHAN TOJIIMA, 3aJIerarliilas Ha BOOOYIIOPE;

HBYXCHOﬁHaH TOJIIIIa C 3adJIOZKEeHHneM [IpeHaXa B BepXHeM HIIH
HU2KHEM CJIOE,;

TPEX- WU YETHIPEXCIOMHAs TOJIIla C 3aJ0KeHWEeM [OpeHaXa B
BEPXHEM CJIO€;

HBYXCHOfIHaH UII OOHOPOOHAA TOJIIIIa C HAIIOPHBIM IITMTaHUEM IIPpH
3adJIOZKEeHHUH OPeHaXa B BEPXHEM CJIOe.

2.2. PacueT mapaMeTpoB [OpeHaxKa [OOJIXKeH IMIPOU3BOOUTLCS Ha
9KCIITYaTallMOHHBIM  mepuonm 1o  ¢GopMyjaM  YCTaHOBUBIIEHCS
dunpTpanuu ¥ MOPOBEPSITLCSI B COOTBETCTBHH C IIPOTHO30M BOIHO-
COJIEBOTO pPeXuWMa U [OWHAMHUKKM TPYHTOBBIX BOO B XapaKTepHHIE
TIePUOOHL.

2.3. PaccrtosgsHMe MexXAOy OpeHaMHu ad [0 [OepBOM CXEMBbl
(omHOpPOOmHas Tomima) n. 2.1. mpu odYeHb TJIYyOOKOM 3ajJlerTaHUU
Bomoymnopa h¢ ® ¥ u ad/2 < hq cnenyer onpenensaTs mo gpopmyie:

(4)
roe g - THTEHCHUBHOCTD I/IH(l)I/IJIpraI_[I/IOHHOI"O IINTaHUA, M/Cy'T;

H - mpesBhillieHre MOBEPXHOCTH MOA3EMHBLIX BOO B MeXKOIPEHbe
HaJ TOPU30HTOM BOOHI B ApPEHE, M;

k - koappunmeHT punbTpauu rpyHTa, M/CyT;

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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Dcal - pacyeTHBIM OUAMETP OPEHHI, M;
h - BeIcOTa BCcell BOOMOHOCHOM TOJIIIXA OT BOOOYIIOpa, M;
hqg - BEICOTa OT Bomoymnopa A0 YPOBHS BOALI B APEHE, M.

2.4. JInss 3aKPHITHIX OPEH C OOCHIIIKOM ee pacdyeTHHIM muaMeTp Dcal
omnpepenseTcs mo popmyne

Dcal = 2r = 0,56Ug, (5)
rme  Ud - CMOYEHHBIN ITePUMETP KOHTYpPa OpPeHbl (0OCHITIKH), M.
[I715 OTKPBITHIX APEH Npu ycinoBuu bd > dw,d
Dcal = 0,5bd + dw,d, (6)
rme  bqd - mIMpuHA OAPEHHI 110 OHY, M;
dw,d - TTyOMHa BOIHL B IpeHe, M.

2.5. BHITTIONTHSIETCS IIPOBEPKA BOOOIIPUEMHOM CIIOCOOHOCTH APEHHI I10
dopmyne ipu ycnoBuu Dcal 3 Der

D, =0.2622
K, (7)

roe Dcr - KpUTUYECKUY AUaMeTp OPEHHI, M;
k - koapPpunmenT punbTpanuu, M/CyT;
( - IIPUTOK BOMHI K IPEHE C OBYX CTOPOH, M2/Cy'T.
2.6. [l mepBOU, BTOPOU U TpeThbeu cxeMhbl (1. 2.1) mpu KOHEeYHOU

BenmuuyuHe 3aneranusi Bomoymopa (h = const) paccrosiHme MexXOy
OpeHaMU ompenenseTcs o ¢GopMyie:

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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Fagd
, (8)

rae T - TpOBOOUMOCTb BOJOHOCHOM TOJIIIIH, M2/cyT, orpenensemast
o ¢popmyie

r-Skeh

=l , roe ki; hi - COOTBETCTBEHHO KO3(DPUIIMEHT
¢unbpTpanmuu, BeICOTa (MOIIHOCTH) i-TO CHOS, j - KOJIUYECTBO
CJIO€B;

H - mpeBhIllleHMEe YPOBHSI MOO3EMHBIX BOI B MeXOpPeHbe Hapl
TOPU30HTOM BOIBI B IPEeHaX, M;

f - (¢unpTpanmoHHOE CONPOTUBIEHUHE, O0OYCIIOBIEHHOE
HECOBEPIIEHCTBOM [OpeHaXa OT CTEeIleHH  BCKPHITUA
BOJOHOCHOU TOJIIIU, M.

2.7. Q@unpTpalMOHHOE CcoOOnpoTuBIeHue f omnpepmenserca 1O
cnenywmuM GopMysiaM B CIIydasx:

Yepr. 8.1. PacueTHas cxeMa IIpu KOHEYHOM 3ajieraHUM BOAoymopa
a) omHOopoaHas Tonmia (dept. 8.1)
f = hs, (9)

roe S - COIIPOTHUBIIEHUE, OIIpemessieMoe 1Mo (Gopmyne Ipu yCIOBUU
Dcal = 2r £ 0,25h; m » 0,5H; h = hq + 0,5H
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h
a=10366]g
o sin TR )
, (10)
nmpu ycinoBUU T =0ur << h
o=073
T, (11)

rae I - paguyC OPEHHI, M;

Yeprt. 8.2. PacueTHasa cxeMa ABYXCJIOMHOU TOJIIIHA C APEHaXKeM B
BEPXHEM CJI0€

0) mByXClOMHAs TOJIIIA IIPU PACIIOIOKEHUM OPEHbl B BEPXHEM CJIoe
(ueprT. 8.2)

kl_kj

k
J=8htath a
I , (12)
roe h - BrIcOTa (MOIIHOCTH) BCEM TOJINX OT BOAOYIIOpa, M, paBHas
h = h1 + h2, 3gecs h1, h2 - BEICOTa COOTBETCTBEHHO MEPBOTO,
BTOPOTO CJIOS;

83
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bsup - KO03(b(@UIMEHT BEPXHEro CJIOs, IPUHHMAEMEBIA II0

rpadguky depT. 8.3 IpU COOTBETCTBYIOIIMX 3HadeHUsx I, 1 u x
orpenesiieMbIx Mo Tab. 8.1;

S, S1 - COIPOTHUBIIEHU, onpenensieMble o ¢opmyne (10) unm
(11), rme BmecTo h npuHuMaeTcsi coorBeTcTBeHHO (h1 + h2) u

hi.
L i e —

A y005 | | Yelf
# L 284 (0 = 535734—1
P IS=S  e  m F A S HEEEIN
" T+ 28}- et
07 T s A 1 i —-ls
N R 7 A T S a7 Sl gl 1 HNEF

0 82 54 08§ 28 10

Yepr. 8.3. I'padukm gnsa onpenenernus KoahdunuerTa b

[Tpu ycnoBum k2/k1 > 10 punbTpamiioOHHOE COIIPOTHUBIIEHUE CIIEOYyET
onpenensaTh no popmyne

ko 4
= 0,732 )y lg 1
J klhglg , a3)

B) OBYXCJIOMHAS TOJIIIla IIPU PacCIIOJIOXKEHUU APEHBL B HUXKHEM CJI0€

CO CBOOOJHOM IOBEPXHOCTHIO IOA3EMHBIX BOM B BEPXHEM cJjioe (4eprT.
8.4)

(‘3 PazMeleHWe peKnanbl B A0KYHEHTaX M Ha caidte www.complexdoc.ru
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k
j= ﬁm'kig"'h) 2
ky

_kl
{,
ky (14)
rome  bint - KO9DDUITMEHT HUXKHETO CJI0SI, TPUHUMAEMBIH 110 TpaduKy
yepT. 8.3 IIpU COOTBETCTBYIOIIMX 3HadueHusx I, 1 m X
ompepensieMble 1mo Tabn. 8.1;

S - COIPOTUBJIEHUE, onpenernsgeMoe mo ¢popmymnam (10) unm (11),
rge BMeCTO T IpUHUMAETCS hq unu m1;

S2 - COIIPOTUBJIEHME, ompenesnsiemMoe no ¢opmynam (10) umm
(11), roge BmecTo h mpuHuMaeTcs h2, BMECTO T IPUHUMAETCA
mp?2 unu hq;

I") HBYXCHOfIHaﬂ TOJIIIIAa IIPM PacCIIOJIOZKEHHMW HOPEHBbI M CBOGOJIHOfI
ITIOBEPXHOCTHBIO ITOA3EMHEIX BOO B HU2KHEM CJIOE 4YepPT. 8.5

f=h2xs2; (15)

F -..4."
¥ [ -{JEI
ar 'l ﬂf‘f[ : = | ‘5
T b S
P e S i r,-.- R A T .f‘ :‘.-"rr:"

YeprT. 8.4. PacueTHas cxeMa ABYXCJIIOMHOM TOJILIU C ApeHaXeM B
HUXXHEM CJIOe CO CBOOOMHOM ITOBEPXHOCTHIO IIOA3€MHLIX BOJI B BEPXHEM
cioe

&
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G G

- SR i . L o
L i i i i i T
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Yeprt. 8.5. PacueTHas cxeMa OBYXCJIOWHOU TOJIIIU IIPU PACIIOJIOXKEHUU
OpeHaxa ¥ CBOOOOHOM ITOBEPXHOCTHU ITOA3EMHBIX BOJ B HUXKHEM CJI0€

YeprT. 8.6. PacueTHas cxeMa TPEXCIOMHOU TOJMIIA C OIpeHaXKeM B
BEPXHEM CJI0€
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Yeprt. 8.7. I'paduku Ojisa onpeneneHus KoahuiiieHTa a

1) TPexXCJIOMHAsI TOJIa C ApeHaXeM B BepxHeM ciioe (4epT. 8.6). ITpu
ycrnoBuu ki1 3 k2 3 k3; k1 £ k2 £ k3 u k1,3 £ k2 ¢unprpaumornsoe
COTIPOTUBJIEHUE OIpenesisieTcs Mo popmyrne:

_papt SR Yl
- h=a+ * i
I hep ot Bk =0 P 6)

roe b1, b2, bt - KoadbunueHTH, TPpUHIMaeMble 10 TpaduKy (4eprT.
8.3) mpu COOTBETCTByIOUIMX 3HaueHusx I[; 1 wu x,
ompepesseMbie o Tabi. 8.1;
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k1, k2, k3 - xKoadpdumueHTH (QUIBTPALIMH, COOTBETCTBEHHO
IIEPBOT0, BTOPOI'O, TPETHETO CII0EB, M/CYT;

S, St, S1 - COIPOTHUBIEHUs, onpenesnsaeMble 1o ¢opmynam (10)
unu (11), roe BMecTo h COOTBETCTBEHHO ITPUHUMAETCS:

h=h1 + h2 + h3; ht = h2 + h1 u h1.
[Tpu ycmoBuu

5 oy
&

n

) » 0,01

buUIBTPalMOHHOE COMTPOTUBJIEHHE OIIPEAesieTCs 1o GopMyIe:

T ke _ _
=ha+ 2o La + T,
I =ha kl[%kg : I, 1]

(17)

roe al - KoappunueHT, IpUHUMaeEeMbIN 110 rpaduKky (4ept. 8.7) npu
COOTBETCTBYIOIIMX 3HaUYeHUsx I, 1, x, onpenensemeie mo TabII.
8.1;

0.0,

K03(punueHTH, onpeaesnseMsle 110 GopMyJie:

4, cos 2
a, =073z '

T2r(m +0,57)

rge BMecTO hj mis

88
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&

t mpuHuUMaeTcs ht, a gnsa

'::rl IpuHUMaeTcs hi.

[Tpu ycmoBuu

ol

UTr << hj

5, =073 2
.

Bo Bcex cny4dasax npu | £ 0 npuHUMaeTcs
bi=1;ai=1;

XK) TpPexcCJIoMHasi TOJIla CO CpPpemHuM CJ1abOoIpPOHUIIAeMbIM
pa3nenbHBIM CII0EM.

[Tpu ycnoBuu k3 >> k2 u

5 coot
ﬁ

buUIBTPallMOHHOE COMTPOTHUBJIEHHE OIIPEAeIsieTCs 1o GopMyIe:

T ]
L L (18)
rge T - mpoBoguMocCTh, paBHass T = k1h1 + k3h3;

T1; T3 - TpoBOOMMOCTE COOTBETCTBEHHO IIEPBOTI0, TPETHETO
CJ104,

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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f1 - punpTpauMoHHOE CONPOTUBIIEHUE, IpuHUMaeMoe f1 = h1s1;

U - KO9GUIIUEHT NepeTeKaHus, IPUHUIMaeMbII

_ | AT
mTT,

4

t - monpaBOYHBIU KO3(MOUIUEHT, IPUHUMAaEMBI 10 Trpaduky

4yepT. 8.8 B 3aBUCUMOCTHU OT

a =05, Mpu

7 } 3 MOXKHO OOIMYCTUTh t = 1;

Tabnuma 8.1

HcxonmHble
rmapaMeTphl

bsup

binf

b1

b2

b3

bg

bt

al

a3

o |

|

| e

| e

G |

o |

|

| e

| e

|

-y

kg - kg

-y

Fy -y

gy -

by - Iy

by~ ky

kg~ kg

ity

.:E3+.|1'Eg

ity

iy + g

ey +g

fy + ey

jEl +FE3

,fl;3 +,f|;2
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e Dsup | bin | b1 | b2 | b3 | ba | bp | bt | a1 | a3
X

LT T O T I T W W I Y

R R N B B A N

YeprT. 8.9. PacueTHas cxeMa YeTHIPEXCIOMHOMN TOJIIIMN C IpeHaxXKeM B

BEpXHEM CJI0e

P )._ PazMeleHWe peKnanbl B A0KYHEHTaX M Ha caidte www.complexdoc.ru
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3) 4YeTHIpPeXCJIOMHAasi TOJIIa C BEPXHUM CJIOEM TOKPOBHBIX
crnaborpoHuIiaeMerx otTiioxkenui (k1) u pa3menbHEIM cioeM (k3) (deprT.
8.9), T.e.

npu

i{Iiil,l
; k2 >> k3 u k4 >> k3

GuUIBTPallMOHHOE COMIPOTUBJIEHUE OIIPEeAesieTcs 1o GopMyie:

T T 05
?4 -f;+_4'_Tz

2 ooy

1+

f:

(20)

roe  ft - unabTpaIOHHOE COIIPOTHUBIIEHHUE OJIST IBYXCJIOMHOM TOJIIIH,
M, onpepensieMoe Mo ¢opmyne (12);

T2; T4 - 1pOBOOUMOCTE BTOPOT'O ¥ YETBEPTOI'O CJIOEB;

tt - monpaBOYHBIN KO3(DPUIIMEHT, IPUHUMAEMEBIN II0 IpaduKy
(geprt. 8.8), yuuthBag

a=a,=03 a

ut - Koo GUIMEeHT, PaBHBINA

T
L, =
mIT,

rme T =T2 + T4.
[Tpu

i, 3

t MOZKHO OOIYyCTUTH tt = 1.

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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2.8. Tlpu pacrosiokeHUu [OpPEeHbB B HUXKHEM CJIoe CO CBOOODHOM
IIOBEPXHOCThIO MOA3EMHBIX BOO B BEepxXxHEM cJjioe (cM. dyepT. 8.4) mpwu
pacueTe pacCTOSHUS MexXOy apeHamu 1o ¢opmymne (8) Bmecto H
MIPUHUMAaETCS MPEBLIIIEHNE Hallopa B HUXKHEM cJioe Hinf

ko (21)

2.9. TlpuTtoK K OpeHe C OBYX CTOPOH Ha 1 II. M OpPeHHBl clegyeTr
OIIpenensaTh 1o hopMmyIie

q = gXad. (22)

2.10. B ycnoBusax HWHPUILTPALIMOHHOTO U HAMOPHOTO IHUTAaHUU C
IIOCTOSSHHBIM HamOpPOM [JIsl ABYXCIIOMHOM TOJIIIIM TIPU YCIOBUHU ad > 2h
IIPUTOK K ApPeHe oIpenenseTcs o gpopmye:

B|ad +Ey -m+ Ep
ky ks
q‘ = =
7 , (23)
roe k1; k2; h1; h2; m - o6o3HaueHus maHbl Ha 4epT. 8.10;

DH - Hamop B HHXKeJeXallleM TOPHU30HTe Haj YPOBHEM BOOHI B
OpeHax, M;

f - (QuIbTpalMOHHOE COMNPOTHUBIIEHWE MPUHUMAETCS II0
ciaenymomuM GopmynaM IIpU yCIOBUU

Ky »0,01

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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roe al;

&

. OmpenensiTcs corimacHo ¢opmyre (17) npu ycioBumu

cECORTY

J =ay+0,50,ctha

roe

_ & LY
& =0,5ug, J;cl;gl;gz; “ \{; |

(‘j PazMeleHe peKnatmel B JOKYHEHTAX W HA cailte www.complexdoc.ru
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Yepr. 8.10. PacueTHas cxeMma gpeHaxa ¢ UHQUIbTPALIUOHHLIM U
HAIMIOPHBIM TUTAaHUEM

2.11. B ycnoBusx WHQUIBTPAUMOHHOTO W HANOPHOTO IIUTAHUA C
IIOCTOSTHHEIM HAIOpPOM [Jisg [OBYXCJIOMHOU TOJIIIU [IPEBHIIIEHUE

IIOBEPXHOCTHU TPYHTOBBIX BOI MeXKOy OpeHaMu HaJl YPOBHEM BOIBI B
OpeHax omnpepessieTcs 1o ¢popMyne Ipu yCIoBUH ad > 2h:

ky , (26)

roge

y ’i:ﬂ (mpm ycimoBuu

); (27)

P ) . Pa3newgeHue pernambl B J0KYHMEHTaX W Ha calTe vwwuLcomplexdoc.ru
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0,50

Sh (Ipu yCIoBUM

=

LR
it

); (28)

ha - monpaBoYHbIM KO3PDUIIMEHT, onpenenﬂeMHgﬁzrm]gg%(bHKy
yepT. 8.11 npu COOTBETCTBYIOIINX 3HAYEHUSIX ;

ﬂﬂ‘
E_—
i mpu ba = 0; hd = 1;

W - COIIPOTHUBJIEHHE, OIIpenessseMoe no ¢GopMmyJie

T P
@ =127 "™ cos
Beor
npu
J
@ =127 *

2.12. VHTEHCHUBHOCTL IIPUTOKA BOOLI H3 HAIOPHOTO TOPH3OHTA
ompepensieTcs mo gopmye

, (29)
rme (- CyMMapHBIM IPUTOK BOOHI K APEHE, MZ/Cy’T.

B cnyyae g = 0 pacyeT rOpU30HTAJILPHOIO ApeHaXa B OBYXCJIOMHOU
TOJIIlEe OCYIIECTBJIIETCA TOJIBKO C Y4€TOM HaAIlOPHBIX [IOA3E€MHBIX BOJI.

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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2.13. B ycnoBusax MHGUILTPAIMOHHOTO ¥ HAIIOPHOTO MHUTAHUS OJIA
OOHOPOMOHOM TOJIIK ITPK GJIM3KOM 3ajieTaHUM HAIIOPHOTO TOPHU30OHTA ad
> 3h mapaMeTpnl IpeHaxka OnpenessaioTCs 10 Gopmyie

Ak, 4
=My,
T m[m -0, 8,
AH = A +§'33ﬂ'
H (31)
roe
-8
& L. D' =2DHE+D)
mpu ycnoBuu ad £ 3h
@y = ;?#3:5
s (32)
o = TRHAR
W+ In 22,
al (33)
rge
AT = A+ ghy
H

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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T4 1T
gHRcan | | | A

: *iLm?ﬂg?A—‘ﬁ”%
| A

4 | /{ %/ -
/f;/ Hr

3 — é W : |Il'_a/
: /’/,TVJ ""'ﬁ/jf
/] j L-H””;‘;ta’l;

‘0 a5 10 15 20

Yepr. 8.11. I'paduku ansa onpegenenus KoapduiueHnta ha

[TapameTp

H

';gﬂ'HaXOJII/ITCﬂ HO)I60pOM U3 YPABHEHUA

by +(AH - Dk, = (AH -1 2;*5 +h?2

I[TIPUJIO2KEHHUE 9

Pekomennyemoe

PACYET BEPEI'OBbLIX IPEH

1. Tlpu  pacmoiokKeHWUW [OpPeHbl MeXKAy [OBYMS  CTPOTO
buKCcUpoBaHHEIMU TpPaHUIlAMU MUTaHUS (peKa MM BOOOEM C OOHOMU

. PasHeueHre pexnatibl B AOKYMEHTax W Ha calte wiww.complexdoc.ru
)
=
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CTOPOHBEI ¥ OpollaeMasi TEPPUTOPUSA C U3IBECTHHIMU 3HAUEHUSIMU
YPOBHS TOA3EMHBIX BO[ - C OAPYrou) Ha paccTtossHuu li > 2h, rme h
- oOmast MOIIHOCTb [BYXCJIOMHOM BOOOHOCHOM  TOJIIU IIPU
pacmonoxkeHun OeperoBoy OpeHbl B BepxHeM ciioe (4epT. 9.1) pacueT
cilemyeT BEeCTH B 3aBUCHUMOCTH OT THUIIA TpaHUI] NOUTaHUA (Oisa
HAIIOPHOTO IIjIacTa):

a/ |
X .'.‘,//_a/ IL f;"; T
‘"j A A _"";*-—_Amr 1 AX T
e f H__!w ST RVE ] Tl
A e -—-“’-;.-',_'-'_J('-_'—.—L»'.c-é.j A
E| "- 11’7 . ’_ .:_J‘;fi.‘..- 1 ‘_
M. LR rT
IRy EF R Eilrs
Josa { | o 2
' s

o/

T
1=
| |

|

1 b,
P 1
4+

YeprT. 9.1. CxeMa fy1s1 pacueTa 6eperoBbIX APEeH, PACIIONIOXKEeHHBIX
MeXKIOy OBYMsI CTPOTO (PUKCHUPOBAHHLIMU YPOBHSIMHU:

a) HaIOPHBIY nacT; 6) 6e3HAMIOPHBIM ITJIACT

Q) TIIpU COBEPIIEHHBLIX TI'PAHUIAX IIUTAHUS NOPUTOK K [OpeHe
omnpepmenseTcs 1o Gopmyne

gphi
?E'ﬂ‘_ 3212
T
1247
i ) (1)

roe 11; 12 - o603HaYeHus gaHBl Ha 4epT. 9.1;

) PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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gE - TOCTOsTHHAs1 MHTEHCHUBHOCTEL UCIIQAPEHUI;

Sd - onpegenseTcs no ¢popmyie

(Hl _Hz)fz

5, = +H, - H,

7’

H1, H2, Hd - MomHOCTH HAIOPHOTO IIOTOKA IIOKA3aHEl Ha 4YepT.
9.1.

OTTOK ™3 J71eBOM U IIpaBOM TIpaHUl] IIUTAHUSA COOTBETCTBEHHO
omnpepernseTcs no gopmyne:

_ Tt 0.5g 4
) —f , 2)

_ =T5_'d+0,5g3£§
& —,,i' , (3)

roge

§J=Sd—%f

Kpusyto penpeccun nns npessiiieEus DHx = Hs] x - Hq Ha ygacTkax
11 u 12 cnegyeTt CTPOUTH IO YPaBHEHUIO:

30Ha 1

p =g e &7

4 2T ) (4)

{‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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30Ha 2
. H,-H
A =gy T ey Bhg
2 a0 (5)
rme X - KOOpOuHaTa KPUBOM OeIpPeCcCU;

DH1; DH2 - mnpesBbillleHuss ypOBHS BOOBL B BOOOEME IIO
CPaBHEHUIO C YPOBHEM BOOLI B [pEeHe COOTBETCTBEHHO Ha
y4gacTkax 11; 12.

DH1 = H1 + Hq; DH2 = H2 + Hg;

0 _ 4
H =1
: Tf,-

T = k1xh1 + k2Xh2;

0) Ipu HECOBEpIIEeHHLIX T'PaHUIlAX MNUTAHUSA (BOOOEMLI, IIHNPOKUE
KaHaJbl) IIPUTOK K OpPEeHe onpenesnseTcs o ¢popMmyrie

rge

roge

®

q=dql +q2, (6)

q1l; g2 - IPUTOKMU K IpPEeHe COOTBETCTBEHHO U3 JIEBOUM U IpPaBOU
TPaHUIl TUTAHUS, OIIpeesnsieMble o popMyTie:

Thla-a -aqt) - Ta b

q =

A , (7)
_Thl -ataqhi) +Tg4
g
A, , 8)
PazHeweHwe PEKNaMEl B SOKYMEHTAX W HA calite www.complexdoc.ruy 101
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i R,
e _o B g Bl Esh g

2o, B
’3‘“3‘2" bor- T T ’

_ ki
DL1; DL2 - (<¢unbTpalMoHHBIE COIPOTUBIEHUS  Ha

HECOBEPIIEHCTBO Ir'PaHUIl ITUTaHUSI (BOOOEMOB, KaHAJIOB);

f - ¢unbTpallmoOHHOE COIPOTUBIIEHHWE Ha HECOBEPIIEHCTBO
OpeHaxa OIpefesseTcs CorjlacHO 00g3aTeTbHOMY IIPUIl. §;

D* - ko3 puImeHT, TPUHUMAEMBIM PAaBHBIM
Dx =a2(1 -a1l1) + (1 -a212)(a1 - a + aa1ll).

OTTOKM U3 JIeBOM U IIPaBOM T'PaHUI] NUTAHUS ONPEHensalOTCA IO
dopmymnam:

H=qt EEJI, 9)

=+ Zals, (10)
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Kpusas pmemnpeccuu ajisa npeswilieHus DH* = Hgl x - H4 Ha y4acTkax
11; 12 cTtpoutcsa no ypaBHeHusM (4), (5), B KoTopeix BMecTo H1 u H2
npuaumarorca He1 u H¢2.

: g : g.
H1=H1_?1M'1_ Hy= 1, =%M'z

B ciy4ae omHOPOOHOCTH OE3HAIIOPHOTO MOTOKA C TOPU30HTAIbLHBIM
BOJIOYIIOPOM IIPM OTCYTCTBHUHM HCIapeHusi qg = 0 IPUTOK K OpeHe
ompepensieTcs 1mo Gopmye:

2
s, 5l - "Egdj

2£+f
[f ]; (11)

kg

o= pt o ("Egir,l - 'Igi',ﬂ)jﬂ
sw.sk w2 ,.,'1

, (12)

rge hsw,sl; hsw,1; hsw,2; hd - BBICOTEI YypPOBHS HOOO3€MHBIX BO[,
IMpuBedeHsl Ha 4epT. 9.1, 6.

KpuByio mempeccuu OJid YpOBHEM Ha ydacTkax 11 u 12 cnepyer
CTPOUTH I10 YPaBHEHUIO:

30Ha 1

'jgsw,x = J}zf + ('33521&1 - '33.;‘2:'E
h, (13)

30HAa 2
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";ij,x = J}zf + ('32521#.2 B }g;?}ji

2

7’

2
IIEg.lﬂ =.'E32 4+ 2
@y f. (14)

Bo BCex pacCMOTPEHHBLIX CXeMaX KPHUBYIO HEeIPEeCCHH, ITOCTPOEHHYIO
II0 PaCYeTHEIM YpPaBHEHMWSIM, CJIelyeT COBMECTHUThL C TpaHHIlel ypesa
BOJILI B BojoeMe (IpeHe).

2. Tlpu pacrosioxXKeHUuUu APEHBl MeXOy BOOOEeMOM U OTHaJIeHHOU
oGyacTtbio muTaHus (4epT. 9.2) NPUTOK K [OPEHE OIpPEHEeNsieTcs I10

dbopmyne:

28
1+g

q:

+ ?;(';gsw B "Eg:z‘:'
: /
1 (15)
OppovHaTa KpUBOM [JeldpeccuM Yy B CTOPOHY Bopgopaspgena
OIIpenensaeTcs 10 YPpaBHEHUIO:

1+4 g x
- &
y=';2d+ 1 all("zzsw_'szd:] + .
1+a, (1+a)7
i 1. (16)
YepT. 9.2. CxeMa g1t pacuyeTa OeperoBbIX ApeH
) PaiMeleHMe peKnamMbl B AOKYHEHTaX W Ha calte www.complexdoc.ru 1 04
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ITpuTOK (PUIBTPALIMOHHEIX BOMI, IIOCTYIIAIOIINX M3 BOMOXPAHUIMIIA,
ompenensieTcs 1mo Gopmye:

_ e Lty k) 1-g

tag I+a (17)

roe

1 1
Q== &7 T =Ky,

1+—JW 1+_d{4r,r

4 x ’

+ +
;31=}35w2hd; T;=kh2; k)=.}?2&ﬂ'$ﬂ,;

y - K03 puureHT, onpenessgiemMbii mo Tabm. 9.1 B 3aBUCUMOCTH
ot D/hg.

Tabnuna 9.1
D/hg, y D/hg, y D/hg, y
0,01 2,64 0,09 1,25 0,30 0,50
0,02 2,20 0,10 1,18 0,35 0,41
0,03 1,95 0,12 1,07 0,40 0,34
0,04 1,76 0,14 0,97 0,50 0,22
0,05 1,62 0,16 0,89 0,60 0,14
("j Pa3HeweHue peKnambl B AOKYHEHTaX M Ha caﬁrg ‘iw&w:wuct;JJUU,E}GLDSDL'L, 105
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D/hg, y D/hg, y D/hg, y
0,06 1,51 0,18 0,81 0,70 0,07
0,07 1,41 0,20 0,75 0,80 0,03
0,08 1,32 0,25 0,61 1,00 -

I[TPUJIO2KEHHE 10

Pekomennyemoe

PACYET I'OJIOBHBIX IPEH

[IpuBeOeHHBIM pacyeT cliegyeT IMPUMEHSTDh OJIs Ccjiydasli YCTPOMCTBa
TOJIOBHBIX APEH B HAIIOPHOM IIOTOKE JII000M MOIIHOCTH, a TakXKe B
IIOTOKE CO CBoﬁouHoﬁ TTOBEPXHOCTBHIO MMOJA3EMHBIX BOJI - ITPU T'ITY0O0KAM,
HO KOHEYHOM 3aHErg@HUU II0BEPXHOCTU BOfOyIopa (mIpu =g C
ommGKoN 10 % 1 c ommbkou 25 %).

PacueToM OOWHOYHON JIOBYEM [OpPEHHBI OIpeesseTcs BeIndYruHa
IIOHUXKEHUs YPOBHS MOO3€MHBIX BOM BhIIe U HuxXe ee (dept. 10.1).
PacueT He00X0OUMO BECTU B CIEOYIOLIEHN ITOCIIeN0BaTENbHOCTH:

Yeprt. 10.1. PacyeTHass cxeMa rOJIOBHBIX OIPEH
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a) OIIpenesIdinTCAd 3Ha4YeHUsI OaJIbHOCTHU OCYIIMTEJIbBHOI'O OEenuCTBUSA
OPEHHI Ha YY4dCTKaX CIIPpaBad 4 CJI€Ba OT Hee

(1)

o=t
4.2 T
I, (2)
roe lb,li lb,2 OJINHaAQ Y4YaCTKOB OCYIIMTEJIBHOT O OEenuCTBUSA OPEHHI

COOTBETCTBEHHO CIIpaBa U CJIeBa OT HEE;
Sd - MOHMKEeHNe YPOBHS MOA3EMHBIX BOM Ha[ OPEHOMU;
lg - oMvHA OpeHk;

i1; 12 - YKIJIOHEI ITOTOKa ITOA3€MHEBEIX BOO COOTBETCTBEHHO CIIPpaBa
" CJIeBa OT OPEHHBI B eCTEeCTBEHHEBIX YCIIOBUAX;

0) onIpemensaoTCA KOOPAUHATHI
Mou

21 (cmpaBa OT OPEeHHI);

IEI/I

EE (crmeBa OT OApPEHHI)
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X Z

n=—, Lj=—, %, =
1 2] M
by by

_ £
Zg__

x .
ha b ,

roe X; Z - PaCCTOdHHE OT OPEHBI 10 PACUYETHOTI'O CEYEHU;

B) HaXOOuTCs GQYHKITUS

¥&2) o rpaduky (dept. 10.2);

(3)

1") ornpepgesideTCda BEeJIN4YKMHa IIOHUXKEeHHUSA YPOBHA IIOA3€MHEIX BOI Ha

pPacCTOSHUU OT APEHHI

r=8aj

(4)

roe a - KoappuieHT, onpenensieMblil COOTBETCTBEHHO 10 (POpMyTie:

ool 1

SR S

g ety
'E-w’-'.l f-!',j

.
4 4

3nech Aj - MapaMeTp, IpuHUMaeMbIl 1mo Tabn. 10.1

IHomyckaeTcs, KakK IIpaBuUJIo, IpU pacyeTax IpUHUMAaTh a = 1;

I) IIPUTOK K JIOBUEH ApeHe ompenenseTcs 1o GopMmye:

(‘j PazMeleHe peKnatmel B JOKYHEHTAX W HA cailte www.complexdoc.ru
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g =kS| A+ &
‘E-?-',l ‘E-?-',ﬂ . (5)
.

TR NN

72 08 25 a8 10X

Yeprt. 10.2. I'paduk onsa onpeneneHus QyHKIUN

Tabnuma 10.1

0,01,0,02(0,03|0,040,05|0,06|0,07|0,08{0,09|0,10|0,12]0,14 |0,15

d& +-E'Jd1

Aa |2,644|2,203|1,345/1,762|1,620(1,506(1,467(1,322|1,248(1,181|1,066|0,969|1,88H

0,18 0,20|0,25]0,30|0,350,40,0,45| 0,500,601 0,70 10,80 | 0,90 | 1,00
Elrk +bﬂ‘
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0,010,02|0,03|0,04|0,05(/0,06(0,07|0,08|0,09/0,10(0,12|0,14| 0,15
Eik +bﬂ'

Aa 1(0,813|0,749|0,612/0,503(0,413(0,338|0,275|0,221|0,136|0,073|0,032{0,008| 0,0C

[Tpumeyanue. dhn - 3arnybjieHVMe OPeHbl OTHOCUTEJIbHO BepXHEeU
TPaHULILI TOTOKA;

bd - mMpuHa OpeHH 10 OHY.

ITIPUJIOKEHHUE 11

Pekomennyemoe

PACYHET JPEHUPYIOHIEI'O
OJEACTBHUA KOJVIEKTOPOB

KomnnekTopHas ceTh, IIPOXOAs 10 Hanboiee MOHNKEHHBIM y4acTKaM
penbeda MeECTHOCTH, XapaKTepu3yeTcs 0oee TIIy0OOKUM 3a10KEHUEM,
YyeM 3aKpHIThIEe TOPU30HTaIbHBIE IPEHHI, U TO3TOMY MOXKET 0o0afaTh
3HAYUTEJIbHOU APEHUPYIOIIel CIIOCOOHOCTHIO, UTO ITO3BOJISIET B PSAOE
ClIy4aeB OTKa3aThCs OT CUCTEMATUYECKOTO ApeHax a.

HpeHprIomee OelCTBUE KOJIJIEKTOPOB Heo0X0a1MO YUYUTHIBATDE OJIA
YCHOBHﬁ HBYXCHOfIHOfI TOJIIIHY, KOT'Ta MOIITHOCTH ITIOKPOBHEIX
OTJIOXKEeHUM HeOOoJIbIIas. HpI/I 0ojiee MOIITHBIX IIOKPOBHEIX OTIIO2KEHUAX
cinenyeT YCUIINBATh KOJIJIEKTOPBI CKBAXKMHAMU-YCUJIUTEJISIMH.

Pacuert OP€HaXKa B TaKUX YCJIOBUAX OOJIZKEH HAUYMHATLBCA C PaCY€Ta
FHYGHHBI 3ajieTaHusd IIOA3€MHEBIX BO[, OGYCHOBHGHHOﬂ OeCTBUEM
TOJIBKO KOJIJIEKTOPOB, U IMOCJIIEOYVIOIIIETr0 COITOCTaBIIEHUA €€ C 3aJaHHOU
HOpMOfI OCYyILIEHU.
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PacueT ypoBHS MOO3€MHBIX BOO HEOOXOOHMMO IIPOBOOHUTL II0 BCEMY
pacdyeTHOMY TPOGUII0 PaCCMATPUBAEMOI0 OpOIIaeMOTr0 MAaCCHUBa,
OTPAHHYEHHOTO YeTKO (OHKCHPOBAHHBIMM MPOHUIIAEMBIMU WU
HEIIPOHUITaeMEIMU I'PAaHUIIAMHU.

Ecnu KoOJUIeKTOpHas CeTh [ HAHHOTO penbeda MECTHOCTH He
obecrieuynBaeT TpeOyeMOi HOPMEBI OCYILIEHUS, TO pacyeT IIPOU3BOOUTCS
Cc He0o0XOOUMOM IpeHaXXHOU CeThi0 Ha MaCCUBe.

Takum o00pa3oM, pacyeT QOpeHaxXa B YCIOBUSIX PaACUIIEHEHHOTO
penbeda M OPEHUPYIOLUIETO OENCTBUS KOJIJIEKTOPOB OCYIIECTBISIETCS
moaO0pPOM KOJIMYECTBA IPEH U MEXOPEHHBIX PACCTOSTHUM, IIPU KOTOPHIX
B /1I000M TOYKE pacyeTHOro mnpoduns obecmeduBaeTcs TpebOyeMas
HOPMa OCYIIEHUS.

Pacuert OpeHaxKa HGO6XOJII/IMO BBITIOJTHATDH B CJ'IeJIy'IOI_T_IteI
II0CJIEOO0BATEIILHOCTH:

YCTAHABJIMBAIOTCA YPOBHK BOJIBI B [OPE€HaX MW KOJIJIEKTOPaX MOJId
IIPUHATOI'O BapWdHTaA OPeHazXKa,

paccuuTHBAIOTCSI  pacCTOsSHME OT MOpeH OO0 Bogopa3sfena,
MaKCHUMalbHBIM YpPOBEHb Ha 3TOM BOOOpa3fesle, PacXodbl [OPeH u
YypOBHU BOMM3W HOpeH. 3aTeM C UCIOJIb30BAaHUEM OJOTUX VPOBHEM
CTPOSITCSI KPUBBIE AEMTPECCUM Ha YYaCTKe KaxKIOOT0 MeXKIPEHDS;

orpepeiisgeTcsa HOPpMa OCylIeHus B OTOEJIbHBIX CedeHUuAXx
paCcCMaTpUBAEMOTI'O OPOIIIaeMOTr0 MaCCHBa (pa3HI/II_[a MeXnOy OTMETKOH
IIOBEPXHOCTH 3€MJIN U OTMETKOU YPOBHSA ITOO3E€MHBIX BOI[),'

eCJIi pacyeTHasi HOpMa OCYIIeHUs OKaXKeTCs MeHbllle 3aJaHHOWN,
pacyeT MOBTOPSETCS MJIsi OPYTHX MEXIOPEHHBIX PACCTOSHUMN HIIH
OPYroy CXeM:l ApeHaxa.

[Tpu pacuyeTe OPEHUPYIOMIETO OEeMCTBUS KOJIJIEKTOPOB HEOOXOOHMMO
IMOIb30BAThCS CIEAYIOUIUMU 3aBUCUMOCTAMHU (depT. 11.1).

31N=i¢U1 +if;

a4
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5;'-1;.'.-
(1)

;_=iU+5‘j!1 o+ gl
4 4% T (i=23, ..

X

A
e = T

— (J mrm H ety
[ ,-;H////,/////

L J"?l".w

/ "/
/ // i . )J //f’f [ PV /
PR

EEE I i o o

Frrrrrrrs L i e i e e
I-IepT 11.1. PacueTHas cxeMa IIPH PA3JIMYHOM PACIIOJIOZKEHHUHU OPEeH U
KOJITIEKTOPOB
1 )
"o #-1
L ==U+ ?E -
] x ;
EHJ z'?;
Ui =ag; (It 0 )+ ——-a,,.4
g dg; ;
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5i*=2+5i+5i-1;

i .

7

g; = ﬁ 4
@i

ad,i = 1¢i + 1%

Hd,i = hd,i-1 - hd,i.

Cucrema pemaeTcss 1ogOOPOM U B KaueCTBe NIE€PBOr0 NPUOINKEHUS
crepyeT NpUHUMAaTh 121 = aq4,1 u 1°n = aq,n. Yucno n ypaBHeHUU Ha
enuHUIly OOJIbIlle YKCJla APEeH U KOJUIEKTOPOB Ha OpoIlaeMOM MacCHBe
(Ipu 5TOM TIpaHUIEl IMTAHUA U CTOKA HE YYUTHEIBAIOTCSA, CM. 4epT.

11.1).

MakcuMaJlibHbIE YPOBHK BOIOBI MeEXOY IOPeHaMUu hSW,maX UIin

npeBbieHus: Hi ciemyeT ompenesnsaTh 1o GopMye:

e TR R Y T

7

=2
" T .

b

H =k

b SR #

,Jgﬂ,
[IByXCTOPOHHUM TIPUTOK K KaxX[OouW [OpeHe
OIIpPENENsieTCS U3 ypaBHEHUS
dgi = g% + IPi+1).

YpoBeHb UJIN IIPEBLBINIeHNEe BOIU3U OpeH (KOIJIeKTOPOB)
paccuyuThIBaeTCA 1o popMmyrie:

(‘j PazMeleHe peKnatmel B JOKYHEHTAX W HA cailte www.complexdoc.ru
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i ! q
Hi=hy by == 1
5 (4)

[Ipu pacueTe HeOOXOOUMO YYUTEIBATH, YTO OPEHH (KOJIJIEKTOPHI)
OOJIKHBL pacnojiaraTbCs APYr OT Apyra W OT IPaHUIl NUTaHUs (CTOKa)
Ha pacCTOSTHUU ad,i > 2h, rge h - obmias MOITHOCTS BOLOHOCHOU TOJIIIH.
[I711 TpexciIouHOM BOOOHOCHOM Tommu (cMm. dept. 11.1) h = h1,i +
h2 + h3, 3gece hl,i - cpegHsss MOIIHOCTHL BEPXHErO CJIOS B 30HE
pacCIoIOKEeHUA i-i OPEeHHL.

B cnyugae, ecnu 121 > aq,1 (I°n £ 0) unu 12n > aq,n (1?21 £ 0), T.e.
BOZOpAa3desn B YKa3aHHBIX 30HaX OTCYTCTBYET.

Pacxof, ITOCTyIIalONINui B IpeHy U3 OnuKauniie rpaHullbl TUTAHUS C
ypoBHeM hg crnenyeT onpenensaTs 1o ¢Gopmyrie:

Dql = q1 - g(1¢2 + aq,1), (5)

rae g1 - oOmwmii pacxonm BOObI B ApeHe, OnuxKaliied K T'paHULEe
MMUTaHUS omnpenesisieTcs mo gopmyne:

£ glyds)
Tl — & —2 +h —hy [F—=
1 I::E.IJ sw.mﬂx.ﬁj *"I‘;,: +ad‘1 W I, 2 g 2
g = 7
Iyragz)
= dl g
I tag, . . (6)

Ecnu Gnuxkatimied K gpeHe OymeT rpaHUIla CTOKa, TO ycioBus 1°n >
ad,n ¥ 1?1 < 0 cBUIOETENIbCTBYIOT O TOM, YTO 3Ta ApeHa He paboTaer
U KpuBas HOelpeccuu NpoxomuT Huxe ee. [losTtomy Takass OpeHa
HUCKJIIOYaeTCsl U3 IIOCJIeAYIOLIUX pPacyeToB, a B KayeCTBe pacyeTHOU
OpeHbl, OnmxKailiedl K TrpaHHulle CTOKa, NPUHUMAETCS CJlenylollas
npeHa. YcnoBud 12i > aq,i u 12i < 0 TakXe CBUAETEIbCTBYIOT O TOM, YTO
COOTBETCTBEHHO ApPeHHl i - 1 1 i He paboTal0T U IO3TOMY UX HEOOXOOUMO
11000 UCKIIUYUTL U3 I[OCJIeOylomux pacdyeToB, 5ub0 B Ccly4dae
HeoOXOOUMOCTH 3arlyOuTh.

B ClIlyda€e HeCOBEPHIEHHLBIX TI'PDaHUI IIUTaHKUA W CTOKa (KaHaJ'IOB,
BOOOEMOB, peK) He IIOJITHOCTBIO IIPOpPEe3aloIlMnX BOOOHOCHYIO TOJIIY,
IIocijiegHue MOTyT OBITH IIPUBEOEHHI K COBEPIIIEHHEBIM IIYyTEM YIJIIMHEHU A
IIyTHU (I)I/IJ'IBTpaI_II/II/I Ha BE€JINYHNHY COIIPOTHUBJIEHHUS.
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KpuBasi mempeccuu Ojisi ypoBHEHM hsw,i Ha I000M ydacTKe MeXKOy
OpeHamu ad,i clmegyeT onpenensaTs o ¢Gbopmyre:

I, Lo g -
Pops =Mz t A g?':ﬂa,z‘ - 1)
g i X (7)

Il cXeMbl IpeHaka B ODHOPOOHOM MM CJIOUCTOM T'PYHTE,
1300pakeHHOU IJIs cJly4yasi OMHOPOOHOI'O I'PyHTa Ha 4epT. 11.2,
pacdeT cienyeT OCYIIEeCTBIATH IO popMyrie:

ypoBeHb B jmio6oM ceyenuu (0 £ x £ aq)

2

gr” g
b =h o+
WK d.i 2?-, T l:x flj, (8)

MaKCUMabHEIM ypOBeHb hsw, max

JWILA

gl
B o=k v 2 (144
a1 ET( Jﬁ), (9)

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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B e S B o B o S i R i S R T e B S R i e e S O A

YepTt. 11.2 PacueTHBIE CXEMBIL:
a - OfHa OIpeHa ¥ OOVH KOJUIEKTOD; 0 - IBe OIpPeHBI ¥ OOUH KOJIJIEKTOD
pacxogbl BOOBI KOJUIEKTOPA (1 W OPEHHBI (2
ql = 2gl¢; g2 = 2g(ad - 1¢), (10)

roe l¢ - paccrossuue ot mOpeHel D - 1 @mo Bomopa3gena C
MaKCHMaJIbHBEIM YPOBHEM hsw, max

o HT+2ga,+ 0,5ga
gla; +2h+2f) (11)

Hq = hq,2 - hq,1;

f1; f2 - punpTpanMoOHHBIE COTPOTUBJIEHUS Ha HECOBEPIIEHCTBO
Kosuiektopa D - 1 u gpenEl D - 2.

I[Ins1 cxeMbl JpeHaXxa B OOHOPOOHOM (cM. uepT. 11.2) MU CIOUCTOM
TPYHTE C Y4eTOM CpeOHel MPOBOOUMOCTU IPUMEPHO OOWHAKOBOM IIO

,@ PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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"’:--, Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, infoficomplexdoc.ru 116



Baza HOpMaTUBHOU OOKyMeHTanuu: www.complexdoc.ru

onuHe noToka (T¢ » T?, rme T¢ - cpegHsAsT IPOBOOMMOCTB IIOTOKa Ha
y4dacTtke ad,1; T" - cpenHsasa mMpoBOOUMMOCTH IIOTOKA Ha ydacCTKe ad,?2 -
aq,1)-

PacueTt npoBoguTcs mo ¢popMysiaM:

a) IJIs ypOBHEU Ha y4acTKe ad,1

2
: gX
B = by S (x+ 2
S d.1 2?-, ??x': flj, (12)
6) OJist ypOBHefI Ha y4acCTKe ad,2 - ad,1

2
EX | Bt Edarfan

k:‘w..?f = hﬂ‘.l - ET T T + ??R (ﬂﬂ.,l + 2Jﬁ.:ll
p
, 2
Byg ~hyy t gﬂd; i + g:;,'l
My = ;
" az R tas (13)

pacxombl KOJJIEKTOpPa (1 ¥ OpeH 2

T(}';;‘,l _’334,1:' p T(*E?é,z - 3%_2)

1 2
AT A

B KOTOPBIX YPOBHUM BONM3U [OpeHH (KojuiekTtopa) he¢d,1 u hed,2
onpepnenstorcsa no ¢opmye (12) coorBerctBeHHO npu X = 0 U X = aq,1.

[TpuBepneHHble (GOPMYJBl CJIEAyeT UCIIONb30BaTh [JIsI PacyeToB
yKa3aHHBIX CXEeM [peHa)a M B CJIydae TPEXCJIOMHOro TpPyHTa CO
cpemnHUM crnabompoHullaeMbiM ciioeM. OOHaAKO IIPU 3TOM HEeoOXOgUMO
VYUTHIBATD CJIEAYIOIINE YCIIOBUS:

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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Byy =8y =V~ T4) 23

rme U - Koo UIIMEHT NepeTeKaHus, ONpeaeasieMbIi 10 IPUl. 8

ITPUJIO2KEHHUE 12

PekomeHnnyemoe

PACYET BEPTUKAJIBHOI'O
OPEHA2KA

1. CucrtemaTuyecKuml gpeHax.

1.1. Tlpu 1IpOEKTUPOBAHUU CUCTEMATUUYECKOTI'O0 BePTUKAJILHOTO
OpeHaxa CcJiefyeT BHIIIOJIHATHL pacyeThl €ero IiapaMeTpoB IIpU
PacCIIOIOKEHUU CKBaXKUH I10 CeTKe C PaBHOMEPHBIM U HEPaBHOMEPHBIM
marom (gept. 12.1).

1.2. TIpu cxeMaTuU3aluu TUAPOTEOJIOTUYECKUX YCIOBUM HEOOXOOUMO
BBHIIEJISATH CJIEAYIONINE PACUETHHIE CXEMHBI:

OOHOPOOHAS WJIU ABYXCJIOMHAs TOJIIIA;
TpeX- UJIU YeThIpeXCJIOVHAas TOJIIa;

HBYXCHOfIHaﬂ TOJIIIA C HAIIOPHBEIM ITUTAHUEM.

118
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YepTt. 12.1. CxeMbI pa3MellleHUus B IIJlaHE CUCTEMaATUYECKOT 0
BEPTUKAJbHOTO IpeHaXa C paBHOMEPHBIM (a) 1 HepaBHOMEPHBIM (0)
[1aroM CETKHU

1.3. IIna cxem I u II (uept. 12.2, a, 6, @) YPOBEHb IIOA3E€MHBIX BOII
B CJIOe, IIe pacIiojiaraeTcsa QUIbLTP CKBaXKWH CJIeAyeT ONpenessaTh IO
dbopmyne:

grah
=kt
w 7ot f} "

rae hc - BEICOTa OT BOOOYIIOpPa OO0 YPOBHS BOIOBI B CKBAaXKUHE, M;
a - pacCTosTHHE MeXOy pPsifgaMU CKBaXKWH, M;
b - paccTosiHue Mexkay CKBaXXHMHaMHU B PSAOY, M;

T - IPOBOOMMOCTH BOJOHOCHOHW TOJIIIY, lecyT, onpepensieMas
o ¢popmyne (8) mpuin. 8;

) PazMeleHWe peKnanbl B A0KYHEHTaX M Ha caidte www.complexdoc.ru
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g - UYHTEHCUBHOCTH MHPUIBTPAIIMOHHOT O IUTAHUS, M/CYT;

fc - ¢unbTpanoHHOe compoTUBIEHUE, O0OYCIOBIEHHOE
TUOPOOUHAMHUYECKUM  HECOBEPIIEHCTBOM  [peHaXa IIO
CTeIleHU BCKPBLITUS BOOOHOCHOM TOJIIIM, M;

I - BHEIITHEE q)I/IJ'ILTpaLII/IOHHOG COIIPDOTHUBJIEHHUE.

Yeprt. 12.2. CxeMbl pUIbTpaLy K HECOBEPILIEHHBIM CKBaXXMHaM B
CJIOUCTBIX TOJIIIaxX

;(3’»._ PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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x"/',’_.“e-;f/ 7 /’ F T EErTrEryEeyi
YepT. 12.2

1.4. Insg ceTKM C HEepPaBHOMEPHBIM IIMaroM a > b BHelIHee
(punbTpallMOHHOE COIIPOTUBJIEHME HEOOXOOWMO OMNpemensiTh 1o
bopmymnam:

rmocepearHne MexXy psagaMi CKBaXKHWH:

0= 403661 E
B 27 . (2)

£y

rmocepegrnne MexXXy CKBa2KMHAMU B PSAOY:

0= 03661z
7, (3)

,(‘»j\-_ PazHeWEHHE PEKNAMB] B J0KYHEHTAX W HA cailte www.complexdoc.ru
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rae I'c - PAAUyC CKBAXKUHBI, M.

1.5. 1711 ceTKU CKBaKMH C paBHOMEPHEIM IIIaroM ITpu a = b BHelIHee
punpTpaIMoHHOE CONIPOTUBIEHUE OonpeaessieTcs no Gopmyne (3).

1.6. [IIar ckBaXxuH «b» B C€TKe C PaBHOMEPHBLIM IIaroM HaXOOUTCS
o ¢popmyne (1) nombopom npu 3agaHHbx H, b u g.

1.7. Illar cKBaXXWH «a» B CETKE C HEPAaBHOMEPHEIM IIIarOM CJIEOyeT
orpenesiTh o ¢popMyIie:

TH _

ng

.:z=4[ S+

) (4)

roe f- ompepensieTcs mo Gpopmye:

7 =b[0,3661g2i+f£]
o . (5)

1.8. HOma cxembr II (TpexcriouHasi TOdmla CO CpPegHUM
cnabompoHUIIaEMBIM CJIOEM), HO C GUIbTPAMM CKBaXXWH B 000UX
BOJIOHOCHBIX CJIOSIX YPOBHM TIIOO3EMHBIX BOJ IIOCEPEONHE MEeKOy
CKBaXMHaMH B CETKE C PaBHOMEPHEIM IIIaroM CJIEOyeT OIIPEeHensiTh 10
dbopmymam:

gz(.l - Pl)
) (6)

~3 |

9

2 2
By =B, - % ¥ "ET‘? [0,36613 X, ad] ¥
r

] 2
oy =i - s B 03661 R i |+ A g - By
~ AT T N
, 7)
(‘j PazHeWeHHe peKnakibl B AOKYHEHTaX M Ha calte wwve complexdoc.r
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Sc,1; Sc,2 - COIPOTHUBJIEHHME Ha HECOBEPIIEHCTBO CKBaXXWH
COOTBETCTBEHHO B IIpeejilaX BEPXHEro 1 HU2KHET O CJI0A;

T - mpoBoguMocCTh, paBHast T = T1 + T3, 3meck T1 = k1xh1; T3
= k3xh3;

R - paguyc BnusiHuS CKBaXKWHBI paBHBIK R » 0,56b;

A
= 112
0366lg =+ a,, + Ad’
ur, ;
T BT
g, == 2 0= :
ky T 7 DT

Ds¢, Ds? - conpoTuBiieHUsI, IPUHUMAIOTCS IO Trpaduky (4epr.
12.4) npu uR > 3 gonyckaetcs Ds¢ = 0, ipu uR > 5; Ds? =
Pi = 0.

1.9. OOmuii meduUT CKBaXXUHBI Q = pgR2 COCTOUT U3 PacxomdoB,
IIOCTYIAIOIINX B CKBaXXWHYy U3 BepxHero (Q1) u HuxkHero (Q2) crnoes,
ONpeaensIIuXcs 10 GopMyIaM

0-bp.BhE

T TR, . (8)

=E@+£ﬁi&

(&,
1 12 T T ADI.Q ; (9)
B, =0,366lg 2o+ 0, + AdY
roe LY, .
) PazMeWeHHe peKnakibl B JOKYHEHTaX M Ha calte wwvecomplexdoc.ru
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1.10. [TpuBemeHHBIMH BHIIlIE (DOPMYIaMHU CJIeAyeT I0Ib30BAThCS IPU
cobmomenun ycnoBudi a >2h um b > 2h. Ilpu 3ToM HeoOXOOUMO
VYUTHIBATh, dYTO CBOOOOHAsT  MOBEPXHOCTh  MOO3EMHEIX  BOM
pacmosyiaraeTcsi B BEPXHEM CJIOe, He IlepeceKaeT TPaHUIbl CJI0EB
TJIacTa.

1.11. JInmss TpexXCJIOMHOM TOJIIIM CO CPegHUM C1abOoIpPOHUIIaEMbIM
CJIIOEM IIpHU

7=05m<0],

R=UR< 0,1 CpeOgHUU CJIOM C mapaMeTpaMu K2 u h2 B pacdyeTax ciemyeTt
IIPUHUMATDh 3@ OTHOCUTEIbHBINA BOOOYIIOP.

1.12. Tlpu pacmonoxkeHuu (QUIbTPa CKBaXXMH B BEPXHEM CJIO€
BeIn4YrHa H COOTBETCTByeT IIPEBHIIIEHUIO YPOBHSA IMOA3eMHBIX Boxg H1
= hgw,1 - hc mocepenuHe MeXAy CKBaXKUHaMU (pAZaMU CKBaXKWH) Ha[
YPOBHEM BOIEI B HUX (CM. uepT. 12.2, a, 0, x).

1.13. Ilpu pacnonoxeHum (PUIbTPa CKBaXXWH B HUXKHEM CJI0o€ (CM.
yepT. 12.2, B, T) BenuuuHa H cooTBeTCTBYeT npeBhmeHnu0 H2 = hgw,?2
- hc B HHMXKHeM cCJ0e mocepeguHe MeXAy CKBaXXUHaMHu (psAgaMu
CKBaXKHWH) II0 CPABHEHHIO C YPOBHEM B HUX. [Ipu HEOOIBIIIOM Pa3/TuYnN
Koo puiineHTOB QUIbTPALIMU CJIOEB B pacyeTax gomyckaercda H = Hi
= H2.

1.14. [Insa TpexcnouHou Toniu (cMm. 4epT. 12.2, B) H = H2, a nepexoq
K IpPEBHIIEHUI0 YPOBHSA B BepxHeM cioe H1 omnpepensgercsa 1o
dopmynam

OJId psaga CKBazKHWH:

Hi=H+g 1"'&%
Shﬂ' s (10)

OIS CKBaXWH C PaBHOMEPHOU CETKOM:

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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2

3 ; (11)
roe
L=Cl opH & 23
sha F ;
Ad"=0 mpr E»35

B ocTanbHBIX Cy4asiX IMPU PACIONI0XKEeHUU (PuibTpa CKBAaXUH B
HUXXHEM CJIoe IIepexol K IpeBbuiieHuio H1 ot npeBbieHuss H2 cnenyeT
onpepnensaTh 1o popMmynam:

OJIS TPEXCIIOMHOM TOJIIIN:

Ay =Hy+g Bt
bk
bR (12)
{‘j PazMeWeHHe peKnakibl B JOKYHEHTaX M Ha calte wwvecomplexdoc.ru
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T 7 !.r /,r/ f},.f’/,far'_
U//;/ /// 747 ,x//?f//
ISR AT L //,x,mjf/
/f’f/’// f/////////, iz,
f///g/////////// _ /m/g/

R IR A ce ' "Bty o ‘:.
'!‘; S el a"' H: -8 "

Yeprt. 12.3. Cxema punbTpaluu K HECOBEPILIEHHLEIM CKBaKMHaM B
OBYXCJIOMHOM TOJIIe IPU UHPUIbTPALIMOHHOM ¥ HallOPHOM HNUTaHUU

a6’ 4G’ 12 SQD
"I
- 1-46" : !
1 i 45 ‘S\i}"'\[ ||
! N
02 - ‘Lj MUY
ArEEEam o4 H—H
‘1_ 1 1 3 ﬁ
] \Ljr E ! 1 +‘“"l
gl EAR PN ] T_TTI EEL
AN 1 | sgj q7s 1.0
o | s
RN | T]
a 1 S &%:&Q R
1 3 4 3

Yeprt. 12.4. I'paduku ong onpeneneHus conpoTuBneHul Ds¢, Ds"

OJis OByXClIOuHOU Tommu (dept. 12.2, 1, €)

;(3’»._ PazMeleHWe peKnanbl B A0KYHEHTaX M Ha caidte www.complexdoc.ru
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By
H =H +g_
S (13)

1.15. Tlpy HanWuuu¥ HANOPHOTO IUTAHUS IIOA3EMHBIX BOI C
IIOCTOSTHHBIM HaropoM Hy (uepT. 12.3) meOuT CKBaxKUHBI OIIPENEIIeTCs
1mo opmMynam:

001U meOUT CKBaXKMHEBI

L+ E £
i ; (14)

)IeﬁI/IT CKBAXHWHEI OT I/IH(bI/IJIBTpaL[I/IOHHOFO IINTAHUSA
— gxb?; 15
Qg = gxb~; (15)
)IeﬁI/IT CKBAXXHWHEI OT HaHOpHOI"O IINTAHUA
Qu = Q- Qqg. (16)

1.16. HpI/I HaJIMYUU HAIIOPHOT'O ITHTaHHWA YPOBEHDb IIOO3€MHEIX BO[
rnocepegrnne MexXy CKBaXKMHaAMU OIIpenesideTCs I10 (bopMyHe

, (17)

roe

J'f:; Uc - GunbTpalliOHHBIE CONPOTUBIEHUS CKBaXXWH IIPU
HaAIlOPHOM peXUMe OIPefensioTcs no ¢hopMyIaM:

pu

k! > 0,05

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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] ko ok -k
fomaq o Tr=—T
ki kb (18)
U =??“im+kg_klm1

© Tkh by (19)

pu

%( 0,05

2

j¢=i JI+U,3661g£+M
Ay Yr, , (20)
g A
< (21)

roge

= kﬂ
4 e

W M W] - COITPOTUBJIEHUS OJII OODHOPOOHOTO I'PYHTa MOITHOCTHIO
h =h1 + h2 u h1, onpenensiemeie mo rpaduky (dept. 12.5);

ha - Koa(ppuImeHT, KOTOPHIA OIIpPeAenseTcsa o npuiu. 8 (J4eprt.
8.11) mpu aq = b.

{‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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1.17. ®unbpTpaloHHOE COIIPOTUBIIEHHE OIpefeseTcs o GopMmyIie:
fo =1fc,1 + fc,2 + £¢,3 + f¢,4 + f¢,5, (22)
rge f(;,l - COIIPOTHUBJIEHHNE, BEI3BBAHHOE CTEIIEHbIO BCKPLITUA IIJIaCTa,

fc,2 - compoTuBneHue, 00yCIOBJIEHHOE CKBaXXKHOCTBLIO (pUIbTPA
(umcnomM, ¢hopMoi, pa3MepPOM OTBEPCTUM);

fc,3 - conpoTuBneHue, 00yCIOBIeHHOE (GUTHTPOBOU OOCHIIIKOM U
dbunbTpallMOHHLIMU AedopMaluaMu B Mpu3aboiHOM 30HE;

fc,4 - compoTuBleHUEe, BBI3BaHHOE HapyIIEeHUEM JIMHENHOIO
3aKOHa (UIbTPAIINY;

fc,5 - compoTuBneHue, 0OYCJIOBJIEHHOE TUAPABINYECKUMU
TMOTEPSIMU BHYTPHU PUIbTPa U BOOOIOABEMHBIX TPyOax.

[Ipu pacdeTe BenudmHaMM (GUILTPAIIMOHHBEIX CONPOTUBIIEHUN f¢ 2;
fc,3; fc,4; fc,5 momyckaetcs npeHebperats. Eciu QuUAILTP CKBaXKUHBL He
TIOJTHOCTBIO IEPEKPHIBAET BOJOHOCHYIO TOJIIY, HEOOXOAMMO yUYUTHIBATh
CONIIPOTHUBJIEHUE I10 CTEeIleHU BCKPHITUA myacTa fc = ¢, 1.

1.17.1. B cny4ae ogHOpOOHOU TommM (CM. 4epT. 12.2, 1)

fc = sc.
w;
A
/6 \
oy
e o
\ T .
‘:?J_ B & L B ey el e 2T R L
' \_f & 5 & 7 e
T '\\53:;.
“*-\._‘_‘
/| —— {

75 [0 15 20 é5 s7 i5 A
Yeprt. 12.5. I'paduk onsa onpeneneHuss COIPOTUBIIEHUST W

[Ipu

{‘-_‘)\ PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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E->1

# CONPOTUBIIEHWE Sc Ompefensercs 1o ¢opmyne B CIeOyIOMuxX
CITyYasix:

osi punbTpa, IPUMBIKAIONIEro K KPoBJyie (mogoirBe) 1acTta (12 = 0)

f?i!

I=E;

Ik - pnuHa GUIBLTPA;

e - Koo PUIIMEeHT, onpeaensieMbli o Tabsm. 12.1.

[ns punbTpa, HE IPUMBIKAIOIIET0 K KPOBJe (momomiBe) miacTta (T2 !
0)

1{1-7, 0% 1 Af

=__ |ty Uy — + 22

i3 I T ¥z (25)

4

3

roe Dx - K03 bHuImeHT, onpeaessseMbli 1o Tabm. 12.2.

Tabnuua 12.1

C 0 0,05 0,1 0,2 0,3 0,5 0,7

e -0,39 | -0,22 | -0,08 0,13 0,32 0,65 1,1

Tab6mnuma 12.2

{‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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0,1 0,15 0,2 0,25 0,3 0,4 0,5

Dx 2,33 1,07 0,49 0,17 -0,01 | -0,19 | -0,22

1.17.2. IByXCcnorHas TOJIa:

o
o
N

IIPY PACIIOIOXEeHuU PUIbTpa B BepxHeM cioe (cM. yepT. 12.

k -k
film) = 2o +1—g
v koo (26)

ITPY PacCIIOIoXKeHuu QUIbTPa B HUXKHEM cjioe (cM. uepT. 12.2, 1)

_ kl kz_kl
f.;:(m)_ﬁ' _'ﬂ:.'-l- J(:‘
Yo ke (27)

rae S; Sc,1; Sc,2 - HaxXomATCA KaK [jIsi OOHOPOOHOW TOJIIIU
COOTBETCTBEHHO MOLTHOCTSAM h = h1 + h2 - mo ¢opmynam
(24) unu (25);

m1; T2 - o003Ha4YeHus HaHBI Ha 4epT. 12.2.

1.17.3. TpexcnouHas TOIIIA:

IIPU PacIIoNoXeHuu GunbTpa B BepxHeM croe u k1 3 k2 3 k3 (uepr.
12.2, a)

{‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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f.:r(ml)=ﬁlﬁﬁ%q+ﬁ%gc,z-l-h;;kzgc,l (28)
1 1 ;

IIPU pacrojiokeHuu punbTpa B HUXKHeM myacTte u k1 £ k2 £ k3 (cwm.
yepT. 12.2, B)

- k -
f;[mj=ﬁ3/ﬁ4_la;+/ﬁpk2%—klgc,p+ 3@’%0}3; (29)

[I711 pacueTa CONMPOTUBIEHUM HEOOXOOUMO IIPUHUMATH CJIEOYIOIIHUeE
MOIIITHOCTH:

OJIs Sc npuHuMaeTcsa h = h1 + h2 + h3;

ons sc,t - ht = h1 + h2;
o7 Sc,p - hp = h3 + h2;
ans sc,1 - hi;
onsg sc,3 - h3.

[Tpu pacnosoxeHuu GUIbTPA B BEPXHEM CJIO€ U

5 oy
e

n

E 0,01
(cMm. ueprT. 12.2, a)

{‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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_ kl 5 E: ﬁ:l_
f.:r{m"l) 'ﬂ;:l EhI 2& cl . (30)

7’

IIPX PaCIIOJIOZKEeHNHn (l)I/IJ'[BTpa B HUZKHEM CJIOe U

5 oy
%

n

E » 0,01
(cMm. geprt. 12.2, B)

T _ -k _
fmymarile g +BThg
30ech COIIPOTUBIIEHUS
¢J ompenensaooTcs no GopMmyIe:
Jp =0 =G (32)

rge Sm,i - COIIPOTUBJIEHVE BHEIYUCIAETCA II0 dopmynam (24), (25)
npu hm,i = 2hi.

ConpoTuBiieHUs

Tr 0373

{‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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¢ oTIpemensioTcs mo ¢popmye (32).

1.17.4. TpexcroiiHass TOJIIa CO CPegHUM CJIaboIpPOHUIIaeMbIM
CII0eM:

IIPY PacHIOoJIOKEeHUU QUIbTPa B BEPXHEM CII0€

1.y = 0yt 2+ 036618 222 + A

1 " ; (33)
IIPU pacrnoiokeHuu GuiabTpa B HUKHEM cjioe k1 >> k2 u
K
Z240,01
3
ﬁ%hmeFgW%wgimi
5 L) (34)
roe

_ kT
o=, u= |——
}‘;22123 [ = |1 + |3’

Dm = Ds¢ - Ds? - aj1s1 CeTKH CKBaXkKWH C paBHOMEPHBIM IIaroM;

Dm = Ds¢? - gnsg nuHEeMHOTo psga CKBaxXuH npu ul. > 3 unu ua
> 3;

Ds¢? - conmpoTuBiieHue, onpenenseMoe mo rpaduky (dept. 12.6).

134
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86 RER
i R
28 I {4 [:Hj
|
28 H 0
24 -+ At
| i i
L | 0 1
| TN
| 1 | 1 | |
1l g |
T o
16 u Tk
]\,—' & :
42 0y - b
T8 TN
| | | 1] i
a8 N W B .”;\\,f! 6
| L 5—i gl L LL T F L T2
[ RN '; : 0 gee  gos  g06
04 ] \h‘l‘\_
J T T T T T T
0 [ 1111 | E N_l_l | 4 0 17 .LI : !'96
af 02 03 0% 05 06 T

Yeprt. 12.6. I'padukyu onst onpenesieHUs CONPOTUBJIEHUST Ds?
1.17.5. YeTrIpexcnouHas TOIIA:

IIPY PACIIOIOXEeHUU (PUIbLTPa BO BTOPOM CJIOE U

E <01
; k2 >> k3 u k4 >> k3 (uept. 12.2, €)

£.6m) =[1+5 fatd 0,366131’_£+M,]
Tz Pt
7 ~ , (35)
rme e U:rf},- DT . T =T) + Ta; T4 = kaha;
;(3’»._ PazMelweHHe peKnambl B JOKYMEHTaX M Ha caifte www.complexdoc.ru 135
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Dmt = Ds¢t - Ds?t - o1 CeTKM CKBaXKUH C paBHOMEPHEIM IIIaroM
omnpenensaiTcs u3 rpadukos (dept. 12.5) ipu

Rz - UrRr Dmt = Ds?¢t gjig MMHEUHOTro psAda CKBaXKMH Hpu utL
> 3 unu uta > 3 onpenensaoTcs u3 rpaduka (uept. 12.6) npu
utb;

fc,t - uabTpalnuOHHOE COIPOTUBIIEHHE [JIsI OBYXCJIOMHOIO
TPYHTa, omnpenenseTcs mo ¢gopmye (27);

bi, aj - monmpaBo4YHBIE KO3DDUIIMEHTHI, ONIpeaesiaeMble 10 ITPHUII.
8.

2. PacyeT NUHENWHBIX CUCTEM OpeHazXkKa.

2.1. PacyeT JIMHEVHBIX CUCTEM [peHaXa IIPpU HaJIU4YUU T'PaHUIl] C
IIOCTOSHHBEIM HAIOPOM IIPOBOOUTCS IO (opMysiaM yCTaHOBUBIIEUCS
punpTpanuu.

2.2. Tlpu 3amaHHOM IIOHUXKEHMM [OeOUT KaXI0M CKBAXUHEBI
JIMHEUHOTO psifa onpenenseTcsa 1o GpopMyie:

TS
Q= 3
et (36)

2.3. Tlpu 3amaHHOM [e0uTe MOHMUXKEHNEe B CKBaXKUHE OIpeIensieTcs
1o popmyire:

52004 5)
[ [

T ) (37)
roe fc - ¢QunpTpamMoOHHOE CONPOTHUBIEHUE HA HECOBEPIIEHCTBO
CKBaXWHEI B pAOY.

(‘j PazHeweHWe PEKNAakL] B AOKYMEHTAX W HA calTe www.complexdoc.ru
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BHemrHee (QuIbTpallMOHHOE COIPOTHBIEHHWE I' U YPOBEHDb JIMHUU
CKBaxXWH oOIpefensieTcs no Tabn. 12.3.

Tabnuua 12.3

®

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, infoficomplexdoc.ru

Cxema Cucrema
PacueTtHbie hopmyrisl | [Ipumevanue O6o3HaveHus
bunbTpanMu| CKBaXXUH
! o] |JIMHEUHBIN b - paccrosHue
had 7 pAN MeXKMY
== CKBazXKUH CKBaXXKUHaMU;
b
oz oD +036lg—; | 5=27
im, b mpu
I'c - panuyc
CKBazKUHEI;
L »>1,0
A Ly = 0366 Lz A6hdL, B hsw, 1; hswo -
COOTBETCTBEHHO
YPOBHU B
I KaHaJlax;
5, =hyy -h, o=@l =
=L¢ + DL hc - ypoBeHbr B
0 CKBaXKUHE;
Py = By - T [ﬁJ(L) - D,ll);
hsw -  ypoBeHb
rnocepenuHe
MeXIy
Ay(L) = 0,366 1z 25kl CKBaXKMHaMU
pAna;
PN DL1 -
b T IpH COIIPOTHUBJIEHHE
Ha
HEeCOBEPIIIEHCTBO
L BOOgoOeMa C
B 21 ypoBHEM hsw;
PazHeweHWe PEKNAakL] B AOKYMEHTAX W HA calTe www.complexdoc.ru
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Cxema CucreMma
PacuetHrbie popmynsl | [IpuMedaHue O603HaYeHHUs
bunbTpamuu| CKBaxKuH
T To xe Mc » Mt » 0 |DL2 -
g:'ag*- < b Ipu COIIPOTHUBJIEHHE
Ii L Ha
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PACUYET ®NJILTPOBOU
OBCBITIKHA IJISI CKBAYKUWUH
BEPTUKAJIbBHOI'O IPEHAXKA

['paBuiiHO-TIECYaHAsI 0OCHIIIKA OJIS BEPTUKAJIBHOTO APeHaXKa OOoJIXKHa
VIOBIIETBOPSTH CIEOYIOIINM TPeOOBAHUSIM:

BOOOIITPOHMUITAEMOCTH TpaBHﬁHO-HquaHOfI OOCHBITIKH OJOJIZKHa OBITH
3HAYUTEJILHO OO0JIbIle BOOOIIPOHUITIA€MOCTH TPYHTa BOOOHOCHOTO
I1j1aCTa,

IIpegoTBpallaTh MeXaHW4YecKyio cyddo3uio TrpyHTa BOOOHOCHOTO
IJTacTa U He KOJIbMaTHUPOBAThCS;

o6J1amaTh JOCTATOYHOM MEeXaHUYECKOM M XUMUYECKOU MPOYHOCTBIO U
obecrneynBaTh MUHUMAJIbHBIE BXOIHBIE COIIPOTUBJIEHUS IIPU PACYETHHIX
meOuTax CKBaXKUH.

Insa  oumeHKM  cyhGHO3UMOHHOM  YCTOWYHUBOCTU  OPEHUPYEMOU
BOLOHOCHOU MOPOALI ClIeayeT IMOCTPOUTh auddepeHIInanbHyi0 KPUBYIO
rpaHyJIOMETPUYECKOT0 cocTaBa. Ecnu sTa KpuBasi UMeeT pa3phIBHL U
porubbl B COlepKaHUM OTHOENbHBIX (paKivii, TO BOMOHOCHAs IOpoaa
saBisieTcs: cyhdo3uoHHOM. [IJIT OKOHYATEJIbHOTO BhEIOOpa (UIILTPOBOM
00CBHIIKY He0OXO0OMMO I'PYHT BOOOHOCHOTO IIJIacTa pa3fgesiuTh 110 MeCTy
pas3priBa unu nporuba puddepeHInaaIbHOM KPUBOM HaA CKeJIeT U
3aIl0JIHUTEIb.

IIpolleHTHOE cofepzKaHue OTHeJIbHLIX (PaKIHi B 3aIllOJTHUTENIe U B
CKeJleTe CJIeiyeT OIpenessiTh 1o GopMye

& =i-100
Hag %, (1)

rme  X¢i- comepikaHue OTHOesbHBIX (PaKIIUi B HCXOOHOU mmopone, %;

Mma,c - CyMMapHOe cofepXKaHue (QpakiIui 3aloIHUTENS WU
cKeneTa B mopoge, %.

(”-)\ PasnewgeH1e peknanrbl B 10KYMEHTaX M Ha caite
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Hanee cienyeTr IIOCTPOUTL MHHTErpaJibHbI€ KpPHUBEIE CKeJIeTa U
3allOJTHUTEJISA, OIIPEeneJIuThb CpeJIHI/Iﬁ OUaMeTpP YaCTUull 3allIOJITHUTEeJIIs,
PaCCHYUTaTh ITIOPUCTOCTEL U I"I/I)IpaBJ'II/I‘-IeCKI/Ifl 9KBHUBAJIEHT IIOP CKeJIeTa.

PacyeTHyI0 IOPUCTOCTb CKejleTa HeOOXOOMMO OmnpeaessiTh IIo
dbopmyne

% | 100

no=11--=

4 %. (2)

MakcumanbHO-BO3MOXKHAsS IIOPUCTOCTh CKejleTa IIOPOOBl  Nc,b
omnpenesnseTcs TIIPHU H3BECTHOM KO03(P(uilmeHTe HEeOOHOPOTHOCTHU
ckeneta hcb mo rpaduky (uepr. 13.1), rme BMecTOo ns u hg
IIPUHUMaeEeTCSI COOTBETCTBEHHO N¢,b ¥ he,b.

a i?i'
' | P 4 |
a Lo ' i lﬂ : f
, il
g is ] -
a30 =i =
S e
a = : —
Q20 ‘7‘1'_1?;'_{_?
o5 e =
{f 2 4 6810 2004050 ?E

Yeprt. 13.1. I'papuk DOmmyCTUMOU IOPUCTOCTU I'PYHTOB QPUIIBTPOBOU
OOCHIIKH:

I - o6nacTh nebeHOYHBIX TPYHTOB; II - 06/1aCcTh mEecYaHO-IPaBUMHO
raJIeYHUKOBBIX TPYHTOB

[mopaBnUYecKUl SKBUBAJIEHT IIOP CKeJleTa CIeOyeT OIIPenessaTh II0
dopmyne:
dp,c = 0,24h¢cdc,50, (3)

rmue h¢c - mapaMeTp HEOOHOPOOHOCTU CKeJieTa, OIPEHeNsieTcs IIO0
dopmyne:

) PazMeleHWe peKnanbl B A0KYHEHTaX M Ha caidte www.complexdoc.ru
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o II'--"!ilu:-',:'ér
e = F
£ 100-x, 4)
30€ech
e Tell-n - pgmaMeTp — YacTUIl  CKejleTa  T'PYHTA,
COOTBETCTBYIOIIUY [10 pa3MepaM ero MHOPUCTOCTU, KOTOPHIE
OIIpenensaTCa o WHTEeTrpalbHOU KPUBOU

I'PaHYJIOMETPHUYECKOI'O COCTaBa CKEJIETA;

dc,50 - muaMeTp 4YacTul] CKejeTa, COOoTBeTCTByrmuu 50 %
COmepzXKaHWIO, KOTOPHIM oOmnpefessseTcse OO0  KPUBOU
rpa”HyJIOMeTPUYEeCKOT0 COCTaBa CKeJleTa.

Bo3HuMKHOBeHNE MexaHu4YeCKou Ccyhpdo3uu B MOPOAE OIpPeHensieTcs
13 YCJIOBUS

dy (5)

roe dp - mmaMeTp CBOMOOOPA3YIONIUX YACTHI] I'PYHTA BOOOHOCHOTO
jacTa (3aIlloJTHUTEN).

[Tpu u3BeCTHOM KO3DDUIIUEHTE HEOTHOPOOHOCTHU 3aIlI0THUTEIS

d,
M = 60
I:fllil.:.' ,

no rpaduky (ueprt. 13.2) ompepenseTcs MOPOLIEHTHOE COOepKaHUE
cBOO00OPAa3yIOUIUX YacTull (xb, %) ¥ C IIOMOIIbIO MHTErpaIbHOM KPUBOM
IIOPOJHI (3amoIHuTeNsA) guamMmeTp dp.

(‘j PazMeleHe peKnatmel B JOKYHEHTAX W HA cailte www.complexdoc.ru
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Ecnu ycrnoBue (5) BHITIOJIHSIETCSI, TO TPYHT CYUTAETCS CYDHO3NOHHBIM
¥ TIPOEKTUPOBaHUE (PPAKIMOHHOTO COCTaBa TI'PaBUNMHO-TIECYAHOU
OOCBITIKY [JIsT CKBaXKUH BEPTUKAJILHOTO JpeHaXka CJIeqyeT IPOBOAUTH B
clenyloliel IoCIeqoBaTeIbHOCTH.

Gy

55

50 |

P
3
-

YeprT. 13.2. I'padpuK 3aBHCHUMOCTH MPOIIEHTHOTO COOEePKaAHUSI
CBOI000OPAa3yIOIIUX YACTUIL OT KO3(pPuIllmeHTa HEOTHOPOTHOCTH
TPyHTa:

1 - TOHKO3epPHUCTHIM MECOK; 2 - MEJTKO3EPHUCTHIM ITECOK; 3 -
CPEeOHE3EepPHUCTHIU U KPYITHO3EPHUCTHIM ITECOK

1. OmnpepnensieTcss paCyeTHBIM OUaMeTp 4YaCTUIl TPaBUUHO-TIeCYaHOU
0OCHIIKY I10 hopMyTIe:

__-nd,
':1‘1.5,1’.I| -
0,182 L/ , (6)

TIe  Ns - IOPUCTOCTHL GUIIbTPA OMpPenessieTcs o rpaduky (CM. 4epT.
13.1);

hs - KoahduiieHT HeOOHOPOOHOCTH PUNIbTPa, TPUHUMAaETCS hs
= 4...8. MeHbIllee 3HaUYeHNE KO3hPUIeHTa HEOTHOPOTHOCTHU
PEKOMEHAYEeTCS IIpU ITog0ope cocTaBa OOCHITIKY AJIST CKBAXKUH
BEPTUKAJIPHOTO [peHaXKa, 3aKjIaJblBAEMBIX B TOHKO- U

) PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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MEJIKO3EPHUCTHIX BOOOHOCHBIX TpPyHTax, a Oojblllee - B
cpenHe- ¥ KPYITHO3E€PHUCTHIX.

2. OmpepnensieTcsi MHUHHMAJIbHBIM OHUAMETP 4YaCTHUI OOCHIIIKU IIO
dbopmyne:

dj 17

5.Imin ?.?5 -1

14(01- )7
sy, (7)

roe r1 - mokasarenb crenenu (r1 = 1,77 ... 2,15).

3. ImameTp yacTuil 0OCBIIIKHA, COOTBETCTBYIOIIEeN 10 % comepzKaHUIO
omnpepesnseTcs o popMmyJie:

-1
dy=d, g (0187 d,

5JIIJI'I.5
3

, (8)

4. OnpepensieTcsl IUaMETP YacTUIl OOCHIIIKYA, COOTBETCTBYomuM 60
% copmepzKaHUIO 110 hopMyIIe:

ds,60 = ds,10xhs, (9)

®pakIIMOHHBEIM COCTAaB TPABUMHO-TIECYAHONM OOCHIIKH CYUTAETCS
ITPABUIILHO MOA00PaHHBIM, KOTHa B €6 COCTaBe MMEIOTCS YaCTHUIILI BCEX
pa3mepos. JlorapudpmMmruueckass KpuBasi IpaHyJIOMEeTPUYECKOTO COCTaBa
OOCHIIKK [OJI2KHA OBITH IJTAaBHOM U omHOBepIinmuHHOMW. Kosadduiuent
KPUBU3HBI OOCHITIKM [JISI BEPTUKAJILHOTO OpeHa)ka IIPUHUMAETCS V =
0,75 ... 1,2.

5. OnpepmensieTcsl AuaMeTpP YaCTHUI] OOCHIIKH, COOTBETCTBYomUi 30
% copepKaHUIo 110 popMyTie:

ds,30 = (0,75...1,25)ds,10%ds, 60, (10)

6. MexcioiHble KO3GGUUMEHTHl ITPU MPOEKTUPOBAHUU CKBaXKUH B
TOHKO- ¥  MEJKO3EPHUCTBHIX BOAOHOCHBIX TPYHTaAX  HOOJIKHBI
YIOOBJIETBOPSATH YCJIOBUIO:

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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B MEJIKO- 1 CPETHE3EPHUCTRIX TPYHTAX

d
n, =—2=2025

dsy , (11)

B TOHKO- 1 MEJIKO3EPHUCTHIX I'PYHTaX

d
m, =—L=15_20
dsy ; (12)

B CpemHe- ¥ KPYITHO3EePHUCTHIX TPYHTaX

d
M = —=0 = 25..30
dsy . (13)

7. CornacHo ¢opmynam (11 - 12) ompepensieTcsa gUaMeTp YaCTHI]
00CHBITIKM, COOTBeTCTBYMOIIMM 50 % ee comepzKaHUIO

ds,50 = hmxd50. (14)

BepxHuiu npenesn 3HadeHUs OMaMEeTPOB 4YacCTHll T'PaBUMHO-IIeCYaHOU
oOceimku mpuHUMaeTtcsa 10, 20, 30 MM, COOTBETCTBEHHO [JiI TOHKO-
MEKO3EPHUCTHIX, MEJKO-CPeIHE3EPHUCTBIX u cpenHe-
KPYITHO3EPHUCTHIX TPYHTOB BOOOHOCHOTIO IIjIacTa.

8. TakuM 06pa3oM, 3Hasi 3HaUYEeHUs AuaMeTpoB 4YacTul ds,min; ds,10;
ds,17; ds,30; ds,50; ds,60 u BepxXHHUU IIpefesl I'paBUMHO-IIECYaHOU
0oOCHITIKM ITPOBOJUTCS pacueTHas KpuBas nopgdupaemoro ¢unbeTpa Ha
IIOJIyI0orapudMUYEeCKOH IIKase.

Ecmu  BOOOHOCHBIM TPYHT HecyhdO3UMOHHBIM, TOrma IIpU
IIPOEKTUPOBaHUU (UIIBTPOBOM OOCHIIKM 3a pACUYETHBIM OUaMeTp
YacTHUIl TPYHTa BOOOHOCHOTO IJjlacTa NPUHUMAETCS OUaMeTp 4YacCTHll,
KOTOPBIN OIIPENENsieTCs 110 UHTEerpaJbHOM KPUBOM Hepa3desIeHHOr o Ha

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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CKeJleT U 3alloJIHUTeJIb TIpPyHTa BOOOHOCHOro Iyacra. Pacuer
TPaHyJIOMETPUYECKOTO0 COCTaBa TI'PaBUMHO-TIECUYAHOM OOCHITIKUA OIS
HeCcy(p(PO3MOHHBIX TPYHTOB CJeOyeT OCYIIEeCTBASATh KakK U O

cydPO31OHHBIX.

I'paduk pmomyctumoi o6macTu mopbopa OITHMMAJILHOTO COCTaBa
rpaBUMHO-TIECYaHOT0 (QUIbTPa IPUBEIEH Ha 4yepT. 13.3.

S, %

T TTIII INENAE
o LI 77

90 L 1
&s . ‘ | /
|| l .' /
’ . /
1

I~ |

o
7S

70
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60 1———1- | | ’
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YepT. 13.3. KpuBblie oNTUMaIbHOTO COCTaBa rPaBUNHO-IIECYAaHOI 0
¢dunbrpa nmpu hs =4 ... 8:

I - 30Ha rMUHUCTHIX U TOHKO3E€PHUCTEIX ITIECKOB; IT - 3oHa
TOHKO3EPHHUCTBIX 1 MEJIKO3EPHUCTHIX IIECKOB C

;(3’»._ PazMeleHWe peKnanbl B A0KYHEHTaX M Ha caidte www.complexdoc.ru
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d
20 =15+ 30
dsy ; III - 30Ha METKO3ePHUCTHIX U CPEAHE3EPHUCTHIX IIECKOB C
d
20 =30+ 25
50 ; IV - 30Ha cpefHe3epHUCTHIX, KPYITHO3EPHUCTHIX U

T'PaBEJIMCTEIX ITIECKOB C

d; 50
dsp

=25 =30

TonuuHa dunbTpa

BHeIIHWH OruaMeTp CKBaXXKHWHEI CJIeyeT OIpPenessaTh 1o GopMyJie:

2

D lg dj,ﬁﬂ
"'Ua-: dﬁﬂ

(15)
roe Ik - pnmuHa GUIBTPOBOTO KapKaca;
1 - 6e3pa3MepHBIN 3IMOUPUYECKUN KO3DDUIIMEHT, 3aBUCSITUN
OT OJIUHLL pUnbTpa, KoadduieHTa GUIbLTPAU BOOOHOCHOTO
IIacTa W (QPakKIMOHHOTO COCTaBa TPABUMHOM OOCHITIKH,
npuHuMaeTrcsa 1 = 7000 ... 7500 pgns onTUMAaIbHOW OIIUHEI
¢punpTpoBOro Kapkaca lg = 20 ... 25 M.

TonmuHa GUILTPOBOM OOCHIIKY OIIpenesseTcs mo ¢popmyre:

o2, (16)
roe Dk - omameTp puIbTPOBOTO KapKaca.

Tonmuua GUIBTPOBOM  OOCBHIIKKM [OJIS Pa3JIUYHBIX COCTaBOB
BOLOHOCHEIX T'PYHTOB u3MeHsieTcsa B Ipepenax oT 350 mo 600 mwm.

(‘j PazMeleHe peKnatmel B JOKYHEHTAX W HA cailte www.complexdoc.ru
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HpI/I‘-IeM OosbIliee 3Ha4YeHue ero OTHOCHUTCHA K TOHKO- u
MEJIKO3E€EPDHUCTEIM II€CYHaHBIM OTJIOZKEHHUSAM BOIJOHOCHOI'O TPYHTA, a
MEHbIIIEeE - K KPDYITHO3SEPHUCTBIM.

(DI/IJ'IBTpOBaSI 0OCBITIKA YCTPpauBa€eTCA OOHOCJIOMHOHU U IIPOEKTUPYETCA
Ha BCIO T‘HY6I/IHY CKBaXKHWHEHI.

HeobOxomuMmbili 00BbeM T'paBUMHO-IECYAHOTO MaTepuana [
YCTPOKCTBa (pUIbTpa CiaenyeT OnpenensaTs no hopmyre:

7, =0,783D2 - Dil.a (17)
rome  Dm - muameTp OypeHus, M;
Dk - guameTp GpUIBTPOBOrO KapKaca, M;
dc - rmyOvHaA CKBaxKUHBI, M;

a - KO3ppuIHEeHT, y4YUTHIBAIOIINUA paccilanBaHUe TpaBus,
npuHuMaeTtcd a = 1,20.

ITPUJIO2KEHHE 14

PekomeHnnyemoe

HACOCHO-CHAJIOBOE
OBbOPYIOBAHWUE 1JId
CKBA2KHWH BEPTUKAIJIBHOI'O
IPEHA2KA

I711 060pymoBaHUSI CKBaXXWH BEPTHUKAJILHOTO ApeHaza CJielyeT, Kak
IIPaBUJIO, TPUMEHSTb IEeHTPOOEXKHbIe CKBa*XWUHHBIE HACOCHI C
IIOTPYKHBIMU 3JieKTpoasurarensamu OB (uept. 14.1).

147
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[Ipu BHIOOpPE O00OpPYmOBaHUS CJIeAyeT pacliojaraTh CIeOyOIIUMU
TEeXHUKO-3KCIJIyaTal[MOHHBIMU JTaHHBEIMU;

CTaTU4YEeCKUH YPOBEHE BOOLBI B CKBAZKHUHE;

XapaKTEePUCTHUKA CKBaXKMHBI, BbIpaxKarolllass 3aBUCHUMOCTb MEKIY
OUHAMUYECKHM ITOHUXKEeHHEeM YPOBHSI BOOBI B CKBaxKMHe U OeOUTOM, a
TaKXe 3HAaYeHHUS PacUYeTHHIX ITapaMeTPOB OUHAMUYECKOTO IMOHUXKEHUS
Sc,d u mebuta Q;

rnyorHa CKBaXXWHBI, AOuaMeTp o00cafHOM KOJOHHBI (TIIyXoM wu
bunbTPOBOYM YacTH), UHTEPBAJl YCTAaHOBKHU GQUITLTPA;

OTMETKH YCTbSI CKBAXXWHBI ¥ II€HTPA BHIXOOHOTO OTBEPCTHUS
OTBOMSIIETO TPYyOOIIPOBOA;

TpeOyeMoe Wu3OBITOYHOE [aBlieHHe NOpu paboTe Ha 3aKpPHITYIO
TPYyOOIIPOBOJHYIO CETh.

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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I o
3 &0 7O 60 50 40 3w 20 0 O
Hanop, H m Boz. cr.

YeprT. 14.1. XapakTepUCTUKU 3JIEKTPONOTrPYKHBIX HACOCOB Tula J1IB
TpeOyeMbili HANloOp CJIeAyeT ONpenessaTh 1o hopMyie:

Ht = S(;,s + Sc,d + DDL + HI/I + lf, (1)

roe SC,S - CTaTH4Y€eCKOe ITOHU2KEeHNUEe YPOBHS BOOBL B CKBAZKHUHE, M;

Sc,d - IJHHaMHU4YeCKOe ITOHU2KEHKEe YPOBHSA BOOLBI B CKBAZKUHE, M;

DDL - PAa3HOCTb TEOMETPHUYECKUX OTMETOK YCThbid CKBAZXKHWHLEI 1
C6pOCH01"O OTBEPCTHUSA OTBOOAIIIET O TPY6OHpOBOJIa, M;

Hy - ©30BITOYHBIN HAIIOP, HEOOXOMUMEBIH HJIS PAOOTHI 3aKPHITOMH
TPYyOOIIPOBOHOM CETH, M;

4 )._ PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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lf - moTepu Hamopa Ha TPeHWE MO0 OJMHe TpyOompoBoda u
MEeCTHBIE IOTEPU B apMaType, M;

lf=1 + Ix, (2)
rme l] - moTepu MO MJIMHE; ONpeNesioTCs II0 HoMorpaMMe (4epT.
14.2);

lx - moTepu B apMaType, ONpefessioTCs 10 HoMorpaMMe (4epr.
14.3).

ITpu mombope Hacoca HEOOXOOMMO HCIIONIh30BaTh €Ir0 HAIIOPHYIO
XapaKTePUCTUKY, TOJILKO B o6acTu BeicOKoro KIIII (cm. uepT. 14.1).

Pa3BuBaemelii Hanop Hp BrelOpanHOro Hacoca npu nopade Q = Qp
OOJI>KeH OBITh He HUXKe TpebyeMoro.

Ht £ Hp.

HaI/IHyT-IH_II/Iﬂ pexunumMm pa60TI:>I CHUCTEMBI 6YJIeT IIprU COBIIaJ€HUHN
OIITUMAJIBHOI'O PEXKKWMa paGOTbI HaCoOCa U CKBaXWHEI QObS = Qp u Ht =
Hp.

IHomycTuMO IIPUMEHEHHWEe HacocCa, y KOTOPOro Hamop A0 5 % Huxe
Tpe6yeMoro. HpI/I 9TOM Heo0XOauMO IIpegyCMoOTpeTs Clieayiolaue
MEPOIITPUATHA:

IIPUMEHUTD OTBOASAIIMNM TPYOOIIPOBOA YBEJIMUEHHOTO IMaMeTpPa;

VYMEHBIINUTE 3HA4YEeHHd PaCUYEeTHHBIX IIapaMeTpOB Qp u Hp B
OOITYCTHUMBIX ITpeaeiiax.

[Tpu pacrnosioKeHun pabouero WHTEepBasia HaIlOPHOU
XapaKTEPUCTUKU BHIIIIE PACUETHOTO PeXMMa CKBaXXUHBI HEOOXOOMMO
IPEeSyCMOTPETHh OOAWH U3 CJIEOYIOIIUX CIOCOO0B peryInpOBaHUs:

OpOCCeNpoOBaHue IOTOKA BOOBI;

rogpe3ka pabouux Kojiec Hacoca;

CHsATHUE CTyIleHeUd HacocCa;

KOMOMHUPOBAHHBIN CII0COO.

BrIOOp TOTO MM MHOTO crocoba peryIupoBaHUs ONpemesnseTcs Ha
OCHOBE TEXHHKO-3KOHOMHYECKOTO0 pacueTa MHPH YCIOBHH MHUHHMyMa
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3

cTouMocCcTHu 1 M3 oTKauuBaeMou BoOwrl. CTouMOCTh 1 M° OTKauuBaeMoOu

BOJIBI OTIPEAENIUTCS 10 hopMyTie:

0,H,Bn U
IUZHK?;FKV V, (3)
roe t - kameHmapHOe BpeMs roga (4ac);

h - KoadGUuMEeHT Mmoe3Hou PaboTH CKBaXKUHHI;

B¢ - cTouMoCTh 311€eKTposHepruu (Kom/kKBT);

hm - KII[I Hacoca nocne perynupoBaHus, %;

hn - KI1]I sanmekTpooBUraTerns;

V - 06BbeM OTKaYHUBaEMOM BOJHI;

U - morm. 3aTpaThl Ha PeryJiupoBaHue.

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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T4

Yeprt. 14.2. HomorpaMMa oTephb Hallopa B BOOOIIOAbEMHBIX TpyOax Ha
100 M OIUHBI
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Yeprt. 14.3. HoMorpaMMa moTteps Hamnopa B 3JIeMEeHTaX CUCTEMBI
TpyOoIIpoBofa (TUIIOBOM CKBAaKUHHOM YCTAHOBKM BKJIIOYaromie: 6 - 8
ceknuy TpyO, nmaaBHoe KojeHo 90°, 3aaBUKKYy, npsamMoe KoneHo 90° u

BBIXO[] TPyOOIIpOBOTa)

[TpenBapuTebHO CIIOCO0 peryiaupoBaHus BeIOMpaeTcs 1o opMmyrie:

Ha.l = _F
g, (4)

roe  Ha,1 - Hamop ofgHOM CTyIEHU;
J - KOJIM4YeCTBO CTyII€HEU:

a) rmpu

PazMeleHWe peKnanbl B A0KYHEHTaX M Ha caidte www.complexdoc.ru
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H
o

2l  HeoOXOOWMO OCTABHUTh OOHY CTYIEeHb M OOTOYHTH
paboune KoJjeca;

0) mpu

|

H, HeoOXOOUMO OCTaBUTh OOHY CTYIeHb 0e3 00TOUYKHU
pabouyero Koseca;

B) IpHU

H

S e

H a,l HeoOXOMMO OCTaBUTL OBE CTYNEHU M OOTOYUTH
paboyee KOjIeCO OOMHOM UJIM ABYX CTYII€HEH;

r) Ipu
i =9
H al Heo0X0MMO OCTaBUTh [ABE CTYIIEHU U T.I.

[Tpu yMeHBIIIEHUHN MOUITHOCTH, ITOTPeO0IsieMOl HacoOCOM, B pe3yJibTaTe
IIOOPEe3KU OmaMeTpa pabodyero Kojieca WU CHATUEM CTYIIEHU CIIeOyeT
IIPENyCMOTPETh 3aMEHY MOTPYKHOT0 3JIEKTPOOBUTATENST Ha MEHBIINHN
U3 psga TUIOpa3MepoB. TpebyeMyi0 MOITHOCTH 3JIEKTPOABUTATENIS
OOIIYCKaeTCs OIpenensaTs o popMyre:

_ QFHF
102??&5??,!’ (5)

rge ht,b - KO3QPULIMEHT IOIE3HOI0 AEUCTBUA OTPYKHOI0 HACOCa.

PerynupoBaHue OpoCCeIUpPOBaHAEM OOIIYCTUMO IIPU YCIIOBUH

(‘j PazMeleHe peKnatmel B JOKYHEHTAX W HA cailte www.complexdoc.ru
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H
0,95¢ -2 <1

al

KoadduumeHT I1ONMEe3HOTO MOEWCTBUS IIOTPYKHOTO Hacoca IIpH
OPOCCEJIMPOBaAHUU OnpenessieTcs mo gopmyre:

H
??:w,& =1, —+

. (6)

[Tompe3ka HaPyXKHOTO OuHaMeTpa pabodero Kojeca IIPUBOOUT K
CHUJKEHUWIO HAllOPHOM XapaKTepucTtuku Hacoca Q - H. Ilpu mompeske
CHHUJKAETCS TaKxKe IoTpebnsieMass MOUIHOCTb P u 3HaumTenbHO KIIII
- ht. 3HayeHUsT COOTBETCTBYIOUIUX ITapaMEeTPOB IIPU ITOAPE3Ke Kojieca
onpenensiTcsa us GopMyI:

0,0 B __dBY
o "o P D)
By g DM]Q, Ta _ Dy
H 20 B D) 7
roe D; Dn - COOTBETCTBEHHO OuaMeTPhI HOPMAaAJIBHOT' O nu

IIOOPEe3aHHOT 0 pa60tIero KoOJj1eca,

a, b u g - KoadhpuMeHTH mepecyeTa, ONPEHENIIOTCS II0
HoOMoOTrpammMme (4yeprt. 14.4).

Hamop MHOrocTyneHYaThIX HAaCOCOB CHUIKAETCA IIPONOPLMOHAIIBHO
yrciay cHatuu cryneHeu. KIII Hacoca ImIIpakKTUYECKU OCTaeTCs
IIOCTOSTHHEIM.

HaI/IHy‘-IH_II/Iﬂ PEeXKXKHNM YCTAaHOBKH HOOCTUI'd€TCsd, €CJIM HallOPpHasAa
XapPaKTEPUCTHUKA IIOCJI€ CHATHUSA CTYII€HM ITPOXOOHUT Yepe3 3adaHHYIO
TOYKY, B IIPOTUBHOM CJIy4dae HeO6XO)II/IMO IOTACUTh WUINHUIIMHUUN HaIllop
HaCOCa IIoCpeacCTBOM PETYIIMPOBAHUA.

KoMOUHUPOBAaHHLIM CIOCOO0 pPErynupoBaHUsS BKJIOYaeT B cels
CHSTHE CTyIeHH C OOHOBPEMEHHOM IIOApe3Kol pabouero Kojeca Hu
3aMEeHOM IIOTPYXKHOTO 3JIEKTPOABUTATEJII C MEHbIIEeN HOMHWHAJIbLHOM
MOIITHOCTBIO.

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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Yeprt. 14.4. 3aBUCUMOCTH KOS(D(PUIIMEHTOB IIEPECUETOB OT IIOOPE3KHU
paboyux Kojiec IMOTPYyKHBIX CKBa’KMHHBIX HACOCOB

ITIPUJIO2KEHHUE 15

Pekomennyemoe

PACYET
KOMBHUHHAPOBAHHOI'O
OIPEHA2KA

1. TIpu cxeMaTu3alud TUOPOTEOJIOTUYECKUX YCJIOBUM He0OXOOUMO
BBLIAEJSITh CJIeAyIOle pacuyeTHhIE CXEMBI:

OBYXCJIOMHAas TOJIa C GUIbTPOM B HUKHEM CJIOE;

TPeX- WU YeThIPEXCJIOMHAasl TOJIllla C paclojiokeHueM (HUIbTpa B
HU2KHEM CJIO€ MJIUM BO BTOPOM CJIO€ YETHIPEXCIIOMHOM TOJIIIH;

TpeXCHOﬁHaH TOJIIIIa C HAIIOPHBEIM IIHTAHHEM C HHXKeJIeXKallleTro
IIJIaCTa.

) PaszueweHue peknambl B JOKYHEHTaX W Ha caire www.complexdoc.ru
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2. PacueT MeXIOpPEHHBIX PACCTOSHUU ad CHUCTEMATHUYECKOTO
KOMOMHHUPOBAHHOTO ApeHaXka [JIs IePBHIX OBYX TUIOBBIX CxeM (YepT.
15.1, a u 0) ciengyeT BHIIIONHATHL 10 Gopmyrne (8) mpui. 8, B KOTOpPOH

npuauMaeTcsa f = fqc; fdc - compoTuBneHMe Ha TUOAPOOUHaAMHUUYECKOE
HEeCOBEPIIIeHCTBO KOMOMHHUPOBAHHOTO IpeHaxa.

3. B cnydyae gByxcrnouHod Tomnmu (deptr. 15.1, a; 15.2)
comnpoTuBsyieHune fdc ciegyeT onpenensaTs 0o GopMyie:

T, (1)

roe f - compoTuBNeHWe Ha TUAPOOWMHAMHNYECKOE HECOBEPIIEHCTBO
TOPU30HTAJILHOTO OpeHaxa, onpenenseTrcs mo gopmyne (12)
npui. §;

fp - compoTuBIEeHNE Ha TUAPOOUHAMUYECKOEe HECOBEPUIEHCTBO
JIMHEHHOI'0 Psifa CKBAaXXKUH-YCUIUTEJIEH, OIIpefessieTcs IIO
dbopmyne (5) mpum. 12.

4. B cny4yae 4YeTBHIPEXCJIOMHOU TOJIIY U PACIOJIOXKEHUSI CKBaXKWH-
YCUNIUTENNell B BEpPXHEM BOJOHOCHOM ToOpu3oHTe (dept. 15.1, 0)
compoTuBieHue fgc cnenyer onpenensaTs 1o popmyrie:

f = 1+£ f +£'ET
de T ﬂ‘l:-'.,f T U t
2 2 H ) (2)

roe fdc,t - paccuuteiBaeTca 1o ¢opmyne (1) Onsa BepxHeU
OBYXCJIIOMHOM TOJIIIX MOIIHOCTBIO ht = h1 + h2;

ut; tt - mapaMeTpsl, IpuBegeHHbBIe B popmyne (20) mpuin. 8.

5. [IpeBeIIIIEHUE HAIlOpPa B CJI0€, B KOTOPOM pPacCIIOjioKeHa CKBaXXKHHa
Hinf, onipegensieTcs mo ¢opmye (21) npuin. 8.

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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6. Paccrosinue MEeXKIY CKBaXXUHAMMU-YCUIITUTEJISIMHU,
pacmoJiOXKEeHHBIMU 10 JIMHUM TOPU30HTAJIbHOTO [OpeHaXka CIeOyeT
npuHuMath b £ 0,5aq.

7. B cinydae TpPEXCIOWHOU TOJIILIKM U PacIoIOKEHHUsS CKBaXXKHH-
YCUIIUTEJIEd B HUXKHEM BOOOHOCHOM cioe (cMm. 4epT. 15.1, B) pacuer
MEXIPEHHBIX PAaCCTOSTHUM HEOOXOOUMO OnpenessiTh 1o ¢hopMyIe:

2 ‘ ¢
Rl EA TR AN
’ | ewlawr v | 2 W,
) (3)

rge Mr = £¢T1(1 + 2ufp?) + T3 fp2 (1 + 2ufc);
Nr=T + 2u(f¢T3 + £p°T1);

f¢ - punbTpallMOHHOE COIPOTUBJIIEHHE IPEHHl B BEPXHEM CJI0e
cpeOgHeu MOIIHOCTBIO h1l, ompepensercs mo dopmyne f¢ =
h1s1, 3mecwk s1 - obo3HaUeHUEe Takoe XKe, Kak B popmye (9)
npui. 8;

fp? - GunrpTpallMOHHOE CONPOTUBIEHUWE JIMHENHOTO psfa
HECOBEPIIIeHHBIX CKBAXXUWH-YCUJIUTEIe B HUXKHEM CJIoe
MOIITHOCTHRIO h3, onpenensieTrcs mo Gpopmyie

Ty =B fs D,Blﬁﬂgi]
’ 2r,

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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YepT. 15.1. TUnoBele paCyeTHHIE CXEMBI

TR T FPEF
o L / '

f:/.f'-f'-.r';—j;' P _.f,;//'/' T ITTT T
Yepr. 15.2. PacyeTHas cxeMa KOMOMHUPOBAHHOTO ApeHaXka

8. Pacuer KOMOMHUPOBAHHOTO ApeHaXKa B TPEXCJIOMHON TOJIIE C
HAIMlOPHBIM NUTaHueM (cM. 4epT. 15.1, r) npu k3 << K2 BHIIOJIHSAETCS

o ¢popmynam (23), (26) ipun. 8, B KOTOPBIX

;(‘fj_ PazMeleHWe peKnanbl B A0KYHEHTaX M Ha caidte www.complexdoc.ru
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f_fd: BBIUUCHIZETCS O dopmyne (25) mpun. 8 nmpu s1 = fqc,t, rme
fdc,t - compoTuBrieHUe KOMOMHUPOBAHHOI'O OpeHaXxa B [OBYXCJIOMHOU
Toje MOIDHOCTBHIO ht = hl + h2 paccuutwiBaeTcsa mo ¢popmyne (1).
ComnpotuBnenue U ocTaeTcs MPEXHUM U BBIYMCIIAETCS MO ¢popMmyJie

(27), (28) mipumn. 8. Ipu BEIYMCIIEHUU CONPOTUBIEHUN

f & 1 U mpuHUMaeTCsd

9. Tlpu ompeneneHUW CONPOTHBIEHUs fp KpoMe CONPOTUBIIEHUS IO
CTEeMeHU BCKPHITHUS MJlacTa, HEOOXOOWMO yYUTHIBATH COIIPOTUBIIEHUE,
00yCIIOBJIEHHOE TUOPABIUYECKUMMU IIOTEPSAMU BHYTPU OGUILTPA U
BOOIMOOBEMHBIX TPyDOax

fc = fc,1 + £c,5,

roe fc,5 - comportuBsieHHe, OOYCJIOBJIEHHOE THUIPAaBINYECKUMU
IIOTEPSIMU BHYTPHU PUIbTPa U BOOOIOOBEMHBIX TPyOax

8.4l 8

bt

fc,j = QT Rj + 5
ﬂjgﬂx,m ﬂﬂgﬂt,jm ) (4)

roe Q - 1eOUT CKBaKUHBI-YCUITTUTETIS;
Ik - nnuHa QUNLTPA;
Imt - AIWHA TIIyXOM YacTu TPYOHI;
Dk,int - BHyTpeHHUU auaMeTp GUILTPOBOU TPYOHI;

D¢,int - BHyTPEHHUM OMaMeTp BOOOIOOBEMHOU TPYOHI;

(‘j PazMeleHe peKnatmel B JOKYHEHTAX W HA cailte www.complexdoc.ru
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| - ko3(pPpuLeHT TUAPABINYECKOTO TPEHUSI, PAaBHBIN

1-58
C 2, 3pech C - KoappumueHnT [lle3u Oisi COOTBETCTBYIOIIETO
MaTepuaa.

10. CkBaxXHOCTh (HUIBTPOBOTO KapKaca CKBaXXWHBI-YCUIIUTEIIS
ClenyeT OIpenesaTh 1o popMmyie:

_ hPa

& A LE, (6)

rae gK - KO3GGUIIUEeHT, YUYUTHIBAIOIINN HEPAaBHOMEPHOCTDL IIPUTOKA
o gnuHe GUIBTPOBOrO KapKaca (mpuHumaetcs 0,4 ... 0,5);

€K - [OomycTuMas IIOTPEIIHOCTh IIPU  OIpedeieHun
Koa(pdunuenta GunbTpaluu;

a - oIpenenseTcss AByMs CIIocoOaMu:

a) IIpM HCIIONIb30BAaHMU B pacueTax KolapduireHTa
dunvrpanmu obcrinku ks mo popmye:

roe

- 0,09
-k,

0) mpu MpPUMeHEeHUMN B pacyeTax 3HaUYeHHUs OuaMeTpa 3epeH
d o popmyne:

(‘j PazMeleHe peKnatmel B JOKYHEHTAX W HA cailte www.complexdoc.ru
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a= D,UU252L

wil-m)d
rae N - MOPHUCTOCTh IPYHTA;
I - KUHEeMaTUYeCKUI KO3(hPUIIMEHT BI3KOCTH.

Pa3mepsl BOOOMTPUEMHBIX OTBEPCTUM (PUIBTPOBOTO KapKaca ClegyeT
paccUuTHBAThL IO GopMmyJie:

dk = (3,5 ... 4)ds,50 - IIPU HAJIU4YUU KPYTJIBIX OTBEPCTUU;
bkd = (1,5 ... 2)ds,50 - IIPY HaAJTUYUH IIeJIEBEIX OTBEPCTHM.
11. OnTtumasibHbBIE rnapaMeTphl ¢punsTpOBOU 0OCHITIKH,

obecrneyuBalOIe MHUHHUMAJIbHBIE COIIPOTHBJIEHUS BOOOIIPUEMHOM
YaCTH CKBaXKWH-YCUJIUTEJIEH ClieoyeT IPUHUMATD 110 Tabs. 1.

12. TonmuHy GUIBTPOBOM OOCHIIIKH ts ClemyeT OIpemensiTh o
dbopmyne:

! 2, (7)
roe Ds - nuaMeTp GUIbTPOBOM OOCHIIIKH, M;

Dk - HapyKHBIM guaMeTp GUIBTPOBOrO KapKaca, M.

2
d

D, - o 550
5000kl | dsg

roe Q - 1eOUT CKBaXKUHBI-YCUTTUTEJIS, M3/cyT. ;

(8)

k - koapPpunmeHT punbTpanuy rpyHTa, M/CyT.;

(‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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Ik - onuHA punbTpa, M.

Tabnuua 15.1

PekomeHpOyeMbie mapaMeTphl QUIBTPOBOM OOCHIIIKY CKBaXKHH-
yCUNIUTEJIen

,]:[I/IaMeTp OOCBIIKH CKB&)KPIH-YCHHHTGHGFI, MM

0,25 MM U MeHee

IpeHupyemMeie
TPYHTEHI
ds,10 | ds,17 | ds,50 | ds,60 | ds,85 |ds, 100
d, s e d; fin
I'.'iju ‘is,ltl
Kpynrosepunucteie| 35- | 5,0-|6,0-|17-]20-|26-|30-| 3-7
neckudso=2-1| 40 | 8,0 | 13,0 35 38 39 40
MM
Cpenue3epuuctoie| 25- [ 2,8-13,0-16-17/8-20| 15-|20-| 3-7
necku dso =1 - 35 | 5,0 | 6,0 26 30
0,5 MM
MenkosepHucteie | 20- | 1,9-12,0-12,5-(3,5-|7-15/10-| 3-7
necku dso=0,5-| 25 | 2,8 | 3,0 6 8 20

(‘j PazMeleHe peKnatmel B JOKYHEHTAX W HA cailte www.complexdoc.ru
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OCHOBHbLIE BYKBEHHDBIE
OBO3HAYEHUA

1. XapakTepucTuKa IrpyHTa u puibTpa

w - BJIa2KHOCTB T'PYHTaAQ;
Wm - CpegHsds BJIa2KHOCTB I'PYHTaQ;
WL

- BJIa2KHOCTH Ha T'PaHUIlEe TEKYUYECTH;

Wp - BJIaXKHOCTh Ha T'PAHUIIE TJTaCTUYHOCTH;
Ip - YUCJIO TIJIAaCTUYHOCTH;
g - yOeNIbHBIN BeC TPYHTQ;

gv - 00ObEeMHBIN BEC TPYHTA;

gw - 00beMHBIN BEC BOMHI;

k1; k2; k3; k4 - Ko3(pdummeHT GUIbTPALIMM TPYHTaA
COOTBETCTBEHHO TIIEPBOTO, BTOPOr0, TPETHLETO,
YEeTBEPTOT'O CJIOEB;

ks - Ko3pumueHT GuIbTpauun (PUILTPOBOU
OOCEHITIKH;

Nn - IOPUCTOCTh I'PYHTA;
Na - aKTUBHAS ITIOPUCTOCTh TPYHTA;

Ns - IOPUCTOCTh PUITHTPOBOM OOCHITIKY;
nc - IOPUCTOCTh CKeJleTa I'PYHTA;

e - K03(pHUIMEHT MOPUCTOCTU TPYHTA;
€s - KO3 PUIIUEHT ITOPUCTOCTU PUITBTPA;

T, T1; Tp; T3; Ta - TIPOBOAMMOCTH BOOOHOCHOM TOJIIIHU

COOTBETCTBEHHO IIepBOI'o, BTOPOIo, TpeTbero u
YeTBEePTOIr'o CJIOEB;

(“')\ PasnewgeH1e peknanrbl B 10KYMEHTaX M Ha caite
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- IIOJIHasA BJIaTrOEMKOCTDE;

Wtot
Wmax - MaKcuMallbHasd MOJIEeKyJIgpHasa
BJIarOEMKOCTDE;
Wint - HUXKHUU IIpeaes OONYyCTUMOM BIarOeMKOCTH;
WIlim - IpenejibHad I10oJjieBasi BJIalrOEMKOCTh;
ds - oUaMeTp YacTull QUIbLTpa;
dsp,cal - pacyeTHHIN OUuaMeTp IIop PUIbTPA;
dsp,max - MAKCHUMAaJIbHBLIW JUaMeTp op pUnbTpa;
dc,max - MaKCHUMaJIbHBIM OuaMeTp Cy(pdpo3mMOHHBIX
YaCTUILl JPEHUPYEMOT 0 I'PYHTA;
ds, min - MUHUMAaJIbHBIM OUaMeTP YacTHuIl QUIbTpa;
dc,50 - gUaMeTp YacTUI] CKeJjieTa, COOTBETCTBYIOIINH

50 % copgepzxKaHUIO;

ds,3; ds,17; ds,10; ds,60; ds,85; ds, 100 - H[WaMeTp YacTHI,
comepzKammuxcs B GUILTPE COOTBETCTBEHHO 3, 17, 10,

60, 85, 100 % mo Becy;

- FI/IJIpaBJ'II/IT-IeCKI/II;I 9KBHBAJIEHT IIOP CKeJIeTa,

dp,C
h - kKo3ppuIMeHT HEOOHOPOOHOCTH I'PYHTAQ;
hs - K03 GUIIMEHT HEOOHOPOOHOCTH (PUIBTPOBOU
OOCHITIKY;
ha - K09 GUIIMEHT HEOOHOPOOHOCTH 3aIlIOTHUTETIS;
hc - K03 PulieHT HEOOHOPOOHOCTU CKEJIETAa;
hm - MEXKCJIOMHBIN KO3(hDUIIMEHT;
hm,adm - OOTIYCTUMBIA MEKCIIOMHBINA KO3(PPUITUEHT.
2. banmaHcoBbBIe YpaBHEHUS U BOOHO-COJIEBOU PEXKUM
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DViot; DVsw; Va - HM3MEHEeHUWe 3allaCoB Bjlaru B TI'pPaHULaX
paccMaTpuBaeMON  TEPPUTOPUM  COOTBETCTBEHHO
CyMMapHOe, IOO3eMHHBIX BOM, B 30HE a’spaliuy;

Vq,dW,' Vq,SW - IPUTOK COOTBETCTBEHHO ITOBEPXHOCTHBLIX,
IIOO3€MHBIX BOM;

Vraw,

. - OTTOK 3a Ipenenbl TeppUTOPHuH
COOTBETCTBEHHO IIOBEPXHOCTHHIX U ITOA3EMHBIX BOJI;

Vv - BepTUKAJILHBIM BOmOOOMEH 0alaHCOBOTO CIIOS
C HUXeJeXalllUMH  BOOOHOCHBIMH  IIJIaCTaMHU
(momgmuTLIBAHWE  IIOA3E€MHEIX  BOJ  HAIIOPHBEIMU
IIOA3eMHBIMHU BOaMH WM IIepeTeKaHUe MOO3eMHBIX
BOIl BHU3);

Vv,a - BEePTUKAJIbHBIM BOOOOOMEH MeXK[Oy BomaMH
30HBI @9palluM U ITOA3eMHLIMU BOJIaMU);

V1 - pUunbTPalMOHHBIE TIOTEPU OPOCUTEJILHOM BOMLI
13 KaHaJIOB;

Vv - 3allaCHl BJIalr B CJIO€ HaJ Ha4YaJIbHBIM YPOBHEM
IIOO3€MHEIX BO[L;

DVE; DVy - HnU3MEeHeHHe 3allaCoB BjlIaTH B CJIioe
COOTBETCTBEHHO 3a CYeT WuCIIapeHus, 3a CueT
CHUXXEHUS YPOBHA IIOO3€MHEBIX BO[;

P - armocdepHBIE OCagKy;
Eds - KCIIapeHKe C IOBEPXHOCTU I1IOYBHI;
Ew - ICIapsAEeMOCTB;
U - TpaHCcnupauus;
B - Bomo3abop B OPOCUTENBHYIO CUCTEMY;
W; Wgq; Wint; Wn - cOPOCBEI COOTBETCTBEHHO MO KOJIJIEKTOPHO-

OIpeHaxXHOU cetu (Harpy3ka Ha  [OpeHaxX),
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TIOBEPXHOCTHON OPOCUTEJILHON BOIBLI C TEPPUTOPHH,
KOHIIEBBLIE U3 OPOCUTEJILHBIX KaHaJIOB, C IIOBEPXHOCTHU
II0JIEH;

Int,n - opocuTejibHasi HOpMa (HETTO) C Y4YeTOM
IIPOMBLIBHOTO PEKUMa;

In - [OIOJIHUTENbHAsI OPOCUTEJIbHAsT HOpMa Ha
ITPOMBIBHOM PEXKUM;

DGtot; DGsw; DGa - U3MEHeHUe 3allaCoB COJIE COOTBETCTBEHHO
CyMMapHOe, B IIOA3EMHLIX BOaX, B 30HE aspalliy;

Gq,dw; Gq,sw; Gq,p; Gq,I - TOCTyIUIeHHE COJied COOTBETCTBEHHO
IIOBEPXHOCTHEIMY, IIOA3€MHEBEIMU BOJlaMy, o
ocajkaMM, C ODOCUTENILHBIMU BOLaMU;

@]

gaw Tgsw g ¥ - BBIHOC COJIE COOTBETCTBEHHO
OTTOKOM IIOBEPXHOCTHBIX BOJM, IIOO3€MHBIX BOM, C

OPEeHaXXHBIMU BOJaMH,

(@]

Gv,a - TIIOCTyIJIeHWe ¥ BBIHOC COJIeH IIpH
BEPTHUKAJIbHOM BOJ0OOOMEHE MEeXOy 30HOM aspallud U
TTOI3€MHBIMU BOIAMU;

Gv - TIOCTyIUUIEHMEe U BBIHOC COJIEM IIpHU
BEPTUKAJIbHOM BOgooOMeHe o rIy00KuMU
MMOA3EMHBIMU BOAaMHU (MOONUTHIBAHUE HAIOPHBLIMU
BOJJaMH WJIU IIE€PETOK ITOA3EeMHBIX BOL BHU3);

G

§.#éd - BLIHOC coyell C MOBEPXHOCTHLIMH COPOCAMM
OPOCHUTEJIbHOM BOIHI;

Gi - TIOCTYIJIEHHE COJIE B MOA3EMHBIE BOMOBI C
(GUIbTPAIIMOHHLIMY IIOTEPSIMU U3 OPOCUTEJIBHBIX
KaHaJIoB;
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Gsl - HaYaJIbHBLIA 3alac COJIeu B paCuyeTHOU TOJIIIE;

Cq,dw; ~gaw - MUHepanu3alusa MDOCTyHalwIlUuX Ha MacCCUB U
BBEITEKAIOIIUX C MaCCHBa IIOBEPXHOCTHEIX BOLI;

C; Cn; Csi; Cadm - KOHIIEHTpalUsa COJIed, COOTBETCTBEHHO B
IIOYBEHHOM pPacCTBOPE, B OPOCUTENBHOW BOMOE MPHU
OpPOILIEHUU 1%0) 0] ITPOMBIBKE, HadajbHas,

OomycKaeMas;
Cw - MUHepanu3alus peHaXKHbIX BOL;
Td - KO3 duueHT KOHBEKTUBHOU OudPys3un;
N - copgepxaHue nOHOB B [IIIK;
VK - CKOPOCTh (pUNIbTPaLUY;

al; a2 - K09(ODUIIMEHTH H30TEePM HNOHOOOMEHHOM
copOoIIuu.

3. PacueTHbBIE XapaKTEPUCTUKU ApPEeHaxka

Q - pacxof BOOHI B IpeHe (meOUT CKBaXKUHHI);

Qmax - MaKCHMaJIbHBIM pacxXon BOObl B mOpeHe (mebut
CKBaXKUHEI);
Qu - 1e0UT CKBaXXUHBI OT HAITIOPHOTO MUTAHUS;
Qg - 01eOUT CKBAXXUHLI OT WHGUIBTPAIIMOHHOTO ITUTAHUS;

Q - IBYXCTOPOHHUM NPUTOK K IPEHE;

@ - OTTOK BOJIBI;

Ju - IBYXCTOPOHHUM ITPUTOK K ApeHe IIPU HAallOPHOM pPexXUMe;
dab - OOKOBOI ITPUTOK MOA3EMHBIX BO;

g - UHTEHCUBHOCTh UHPUITLTPAIIMOHHOTO TUTAHUS;
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gd - MOOYJIb OAPEHAXKHOT'0 CTOKaQ;
JgH - HTHTEHCHUBHOCTE ITPUTOKaA BOOHI M3 HAIIOPHOI'O TOPU30HTA,
gv - HWHTEHCHUBHOCTL BEPTHUKAJIBEHOT'O BOJIOOGMeHa C

HUXKeJleXallliuM1 BOOOHOCHBIMU CJIOSIMU,
gE - MTHTEHCHUBHOCTD UCIIaPEHUNI;

dv,a - MHTEeHCHUBHOCTH BE€PTUKAJIBHOI'O BOJIOOGMGH& MexXny
30HOM adpaliliy U IIOOA3€eMHBIMHU BOOAMMU;

m - KOoppUuIIMeHT BOOOOTHAYH;
m(y) - TekKyllas BOOoOTHZaua.

4. T'eoMeTpUYeCKHNE XapaKTEPUCTUKU

D - DUaMeTp OPEeHHI;

Dcal - PacCYEeTHBIU AMaMeTp OPEHEI;

Dcr - KpUTUYECKUU TUaMeTp OPEHHI;

D¢ - IMaMeTp CKBaKWHBI;

Dk - puaMeTp PUILTPOBOU TPYOHI;

Dt,int - BHYTPEHHUY qUuaMeTp PUILTPOBOU TPYOHI;
Dt,int - BHYTPEHHUU JUaMeTpP BOOOIOObEMHON TPYOHI;
Dt - puamMeTp TPpyoopuIbTPa;

Ds - ouaMeTp pUIbTPOBOI OOCHITIKY;

dq - TIyOMHa 3aJ/I03KEeHUs OPEeHHI (KOJIJIEKTOpa);

dc - T7TyOMHa CKBaXKUHBI;

dw - T7IyOKMHa BOIBI B IPEHE;

dw,c - TyIyOMHa BOOBI B CKBAaXKUHE;

dn - 3arny0yieHre OpPeHbl OTHOCUTEIbHO BEPXHEU

I'PaHUIEBI IIOTOKA,
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dx - OuaMeTp KpPYIJBIX BOOOIPUEMHBIX OTBEPCTUU
¢punpTPOBOTrO KapKaca;

bxkd - IIUPUHA IIeu GUIbTPOBOT0 KapKaca;

bd - IIUPYHA OPEHHI 10 OHY;

b - pacCTosiHUE MeXKOy CKBaXXHWHaMU B PALY;

Ud - CMOYEHHBIN ITIepUMETP KOHTYpPa APEHHI (0OCHIIKM);
r - paguycC OpEeHHI;

rc - paguyC CKBaXKMHEI;

R - paguycC BIUSHUS CKBaXKUHBI;

h - BBICOTa BCeU BOOOHOCHOM TOJIIIXA OT BOOOYIIOPa;

h1; h2; h3; h4 - BrICOTAa COOTBETCTBEHHO IEPBOTO, BTOPOTO,

TPEThEro, 4eTBEPTOI'O CJIOEB I'PYHTA,

hd; hc - BBICOTA OT BOIOYyIIOpa OO YPOBHS BOMBI
COOTBETCTBEHHO B JIpeHe, CKBaXKHHE;

ha - MOIITHOCTh aKTUBHOTO CJIOS ITIOYBHI;
hxk - aKTUBHAas MOIIIHOCTH OENCTBUS OpeHaXa;
hsw - BBICOTA YPOBHS MOA3EMHBIX BOM Ha[l BOOOYIIOPOM;
hwp - BBICOTA KaNUJIJIAIPHOTO TTOOHSITUS;
hs - rTyOMHa MOO3€MHBIX BOl OT IIOBEPXHOCTHU 3EMIIH;
hs,cr - KpuTH4decKas riyOuHa;
t - BpeMs;
ts - TOJIIIIUHA PUIBTPOBOM OOCHITIKY;
] - KOJINYEeCTBO;
hk - CKBaKHOCTh (pMIBTPOBOI0 KapKaca;
id - YKJIOH OPEHEI;
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i1; i2 - YKJIOH T1IOTOKa IIOA3EMHBIX BO[
COOTBETCTBEHHO CIIpaBa ¥ CJjieBa OT [OpPEeHHbl B
€CTECTBEHHBIX YCIIOBUSIX;

ad - paCCTOodHNE MEeXIY OPpeHaMU,
a - PaCCTOodHNE MEXIY PAdaMU CKBAXKWH;
H - IIPEBHIIIIEHNXE YPOBHMA IIOA3E€EMHEBIX BOO B ME2XKIOPEHLE

Hal YPOBHEM BOILI B [OpeHe (IIPeBHIINIEHWE YPOBHS
MMOA3EeMHBIX BOM ITOCepeguHe MeXOy CKBaXWHaMU Hap
YPOBHEM BO[ILI B HUX);

Heq - MIpPEeBHIIIIEHNEe YPOBHS IIOA3EMHBIX BOI MpPHU
YCTaHOBUBIIIENCS QUIbTPAIIUY;

Hsl - Ha4aJIbHOE TPEBBIIIEHNE YPOBHS MOA3E€MHBIX
BOL;
Hd - TIpeBHIIEHHWE MeX[Oy TeoMeTpUu4YeCKuM
pacnojioXeHueM [ApeH (Opu y4yeTe [OPEHUPYIOLIEro
OEeUCTBHUS KOJIJIEKTOPOB);
Hinf - IpEeBHILIEHNE HAIlOpa B HUJKHEM CJIOe IIPU HAallOPHOM
pexXuMe;
DH - IPEeBHIIIIEHNEe Hallopa B HUXeJjexallleM TOpU30HTe
Hall yPOBHEM BOMHI B JpeHaXx;
Ht - TpeOyeMbIli HAIOp [/ HACOCHO-CHUJIOBOTO
000pPYyIOBaHUSI;
Hp - pa3BUBaeMbIN HAIIOP HAaCOCOM;

f; fc; fac - (uIbTpallMOHHOE CONPOTHBIEHUE [OpeHaxXa,
00yCJIOBJIEHHOE TUAPOOUHAMUYECKUM
HECOBEPILIEHCTBOM [peHaXa II0 CTelleHU BCKPBITUSA
BOIOHOCHOM TOJIIIU, COOTBETCTBEHHO T'OPU30HTAJILHOTO,
BEPTUKAIbHOT 0, KOMOMHHUPOBAHHOTO;
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f ;U - (dunbTpanMoOHHOE COIPOTUBIEHHE IIPH HAIOPHOM
pexuMe;
r - BHemHee (QUIBTPAIIMOHHOE COIIPOTHUBIIEHUE
CKBaKUHBI;
Sd - IIOHUKEHWE YPOBHS ITOA3EMHLIX BOO Had OPEHOM;
Sc - IIOHU>KEeHNEe YPOBHS BOOBI Ha[l CKBazKMHOU;
Sc,s - CTaTU4YeCKOoe IIOHMIXKEHWEe VPOBHS BOOH B
CKBaXXMUHE;
Sc,d - IOVHAMUYECKOe IIOHMIKEHHE YPOBHS BOOH B
CKBaXXWHE;
1k - opnuHa QunbTpa (KapkKaca);
lb,1; Ib,2 - OJIMHA Y9aCTKOB OCYIIUTEIBHOIO JEeWCTBUS OPEHHI

COOTBETCTBEHHO CIIPaBad M CJI€eBa OT Hee;

lf - TIOTEePH HAIlOpa Ha TPeHue II0 OJInHe TPyOompoBoma
1 MECTHEIEe IOTEPHU B apMaType;

XV, 2 - KOOPOWHATHI.

COOEP2KAHUE

1. O01IHe IMONOXKEeHU

2. OCHOBHEIE TOJIOKEHUS pacyeTa IpeHaxXa

3. 'opr30HTanbBHBIM IPEHa)x
4. BepTUKaIbHLIA OpPEeHax
5. KoMOMHMPOBAaHHEIM OpeHaxk

I[Ipunoxenve 1 Tlpedensl peryampoBaHUS  BOOHO-COJIEBOTO
pexkuMa II0YB Ha OPOIIIaeMbIX 3eMIIIX

[Ipunoxenune 2 BoogHo-coneBou 6amaHC OpOIlaeMbIX 3eMelb

[Tpunoxenvie 3 PacyeT BOOHOIO pexXUMa
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[Ipunoxenve 4 PacyeT COIEBOro pexnMa
ITpunoxenve 5 IIpOrHO3 MUHepPaAINU3aAlUN OIPEHAaXKHOT'0 CTOKa

HQI/IHO}KGHI/IG 6 _Pacuert QbHJIprOBOfI 0OCBIIKH TOPHU3OHTAJILHOTO
OPpeHaxXa

[Tpunoxenue 7 PacyeT TpyOOGUILTPOB U TPOEKTHPOBAHUE
GUIBTPOB U3 UCKYCCTBEHHBIX MaTePUAJIOB

[Ipunoxenve 8 PacyeT TOpPM30HTAIbBHOTO CHCTEMATHYECKOTO
OpeHazxa

[Mpunoxenune 9 PacueT 6eperoBuIX IpeH

[Ipunoxenve 10 PacyeT rOJIOBHBIX OPEH

[Ipunoxenve 11 PacyeT OIpeHUPVIOIIET0 OEeUCTBUSA KOIIEKTOPOB
[Ipunoxenve 12 PacyeT BePTUKAIBHOTO OpPeHazxKa

[Mpunoxenne 13 Pacyer GUILTPOBOM OOCBHIIKK sl CKBaXKWH
BEPTUKAIBHOTO IPeHazxKa

HQI/IHO}KGHI/IG 14 HacocHO-cuaIoBoe OﬁopyﬂOBaHI/Ie OJ15d CKBAXKWH
BEPTUKAJILHOT'O OPEHAXKA

[Mpunoxenwne 15 PacueT KOMOMHUPOBAHHOI'O OpeHaXa

[Tpunoxenue 16 OcHoBHBIE OYKBEHHBIE 0003HAYEHUS
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