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Pexomenauuu no nporuosy CO 34.21.204 - 2005
TpaHcdopMaLHU pyciia B HHXKHUX Obedax Broaurcsa B3zaMeH
THOPOY3J10B 1195-81/BHUHT

Jlara Beeaenns 2007.01.01

NPEAUCNOBUE

CTpOHMTENBCTBO M IKCIUTyaTalMs THAPOTEXHUYeckux coopyxennii (I'TC)
OKa3LIBAET CYIIECTBEHHOE BO3AEHCTBHE HAa OKPYXalouylo cpeay. XapakTepHoi
ocobernnocTsi0 moanopueix ['TC sBaserca cosgaHHe BOAOXPAHHIHMIL M
perynupoBaHHe UMH CTOKa peKkH B HHXHeM Obede. B pesynbrate akKyMYasLHH
BOJOXPAHHIHIIIEM TBEPAOro CToKa B HIbkHHI 6bed 'TC nocTynaer ocBeTIeHHBIH
HOTOK. 3TO HapAXy C PEryIHpOBaHHEM BOAHOTO PEXHMa ABJISETCH OCHOBHOM
NPUYHHOH M3MEHEHMI B cHcTeMe BOAHBIH MOTOK — pycso, NPOUCXOASALIMX B
HIxHeM Obede noce Bo3BeIeHHA Ha PeKe MOANIOPHBIX THAPOY3JI0B, B TOM YHCIIE
M THAPOY3JIOB JHEPreTHYECKOTNO Ha3HaueHHsA. Pe3ynsTaToM 3THX H3MEHEHHWH
ABNAECTCA TpaHchopManus pycna HHKHero O6beda, BeipaXxkalomascsa B H3MEHEHHH
MOp(HOMETPHYECKHX XaPAKTEPUCTHK PEKH H CBA3H PACXOAOB H YPOBHEH BOAbI B
Hell 10 cCpaBHEHMIO ¢ cylecTBoBaBmuMH Jio crtpourensctBa ['TC. Ilpouecc
TpaHCHOPMHPOBAHHA PYCNa B OTJIHYHE OT 0OPaTHMBIX, KaK MPABHJIO, PYCJIOBBIX
nepeopMHpOBaHH He3aperynMpoBaHHBIX BOAOTOKOB, HMeeT HeoOpaTHMBIH
XapaKTep H OXBAaTBIBAET C TEYCHHEM BPEMEHH Bce GOMbIIHE MO MPOTAKEHHOCTH
y4acTkH pekH. [IporHosnpoBaHue 3TOro npouecca Heo6xoAHMO ad ydyeTa
BO3MOXHBIX H3MEHEHHH B YCIIOBHAX IKCIUTYaTallHH HE TONBKO CaMOro FHPOy3a,
SABJIAIOLIETOCA NMEPBONPHYHHOH TpaHcdopMauHK pycna, HO H Pa3NHYHBIX
HHXXEHEPHBIX COOPYXKEHHH, PacrosoOKEHHbIX B pyciie H Ha Geperax pekH H
3aBHCALLUMX OT €€ BOJHOTO H PYCIIOBOTO PEXHMOB.

Iepsrie pa3paboTku METONOB MPOrHO3a Tpanc(hOpMaLMH pycila npu
THIPOTEXHHYECKOM CTPOHTENLCTBE MOSBHIKCH B HaLEH CTpaHe B MPCABOEHHbBIE
roasl, Ho HaubosblIee KOMMYeCcTBO paspaborok 6but0 cuenano B 50 — 70 rr. B
cBs3H ¢ 6ypHbiM pasBuTHeM B CCCP cTpoHTeNsCTBa rTHAPOAIIEKTPOCTAHLUHH H yxke
TIPOSIBUBIIMMHUCS NOCICICTBHAMH NEPBBIX JIET HX IKCITyarauuu. B 310 Bpems
NPOHCXOIH/IO HAKOIIEHHE ITEPBBIX HAaTYPHBIX JAHHBIX, CBUAETENbLCTBYIOIINX 06

Hananve oprunaIbHOE.
Hacrosunit CO He MoXkeT GbITh MOJIKOCTBIO HIH YAaCTHYHO BOCIIPOH3BE/eH,
THPAXKHPOBAH H PACTIPOCTPaHeH 6e3 pa3penieHHs OpralM3auuu-pa3paborynxa.
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0COOCHHOCTSAX pa3BHTHA Tpoliecca TpaHCHOPMALHH pycCJia, U [IEPBOHaYANLHOE
Hx o6obuienne. Bblny npeanoxeHs! METOABI pacyeTa TpaHcGOpMALHH pycia B
HIXHHX 6pedax ruapoy3nos, pasnuyalommecs JTH60 COCTaBOM AOMNYyILEHHiH, TH60
HCXOAHBIMH NPEANOCKUIKAMH, ONPEAENAIOUIMMH TOYHOCTb M CTeneHs oboc-
HOBaHHOCTH Mertoaa. Haunbonbluee pacnpocTpaHeHHe B NPOEKTHOH NPAKTHKE
nonyuunu meronnl, paspaborannsie K. H. Poccuncknm n M. A. Ky3bMuHBIM B
uuctutyTe «Imaponpoekm» u U. H. Jleen Bo BHUHUI™ um. b. E. Beneneena u
JIITK. B 10 e Bpemsa BO MHOTHX NMPOEKTHBIX H HCCIEAOBATENLCKHX OPraHH-
3alMAX YaCTO HCIIOJBL3OBAJIHCh CBOH METOABI H NPHEMBI PacyeTa PycClIOBBIX
nepedopMupoBannii B HxHuX 6bedax. B 1981 r. so BHUHI um. b. E. Bene-
HeeBa ObUIH cocTaBneHs! PexoMenjauuu no pacuery Tpancopmanuu pycnia
B HHXKHHX Obedax ruapoyznos: 1195-81/BHHHUI. 3tor noxyMeHT sBHIICS nep-
BOH HOPMAaTHBHO-METOLHYECKOH pa3paboTkoii no maHHoMY Bompocy. B Hem
6b111 06061IEHN TE H3 HMEBLIUXCA NPEUIOKEHHH B 3TOH obnacTH, KoTOpble
NpeACTaRIsUINCE Hanbonee 060CHOBaHHBLIMH IS MCNONBL30BAHHA B NMPAKTHKE
NPOEKTHPOBAaHHS H HayuHbIX HccaenoBaHuH. EcrecTBenno, yro Pexomennaumu
1981 r. He MOIIH OTPa3uThL B MOJIHOH MEpE COCTOSHHE pa3paGorkH npobnemsi
pycnoBsix nepeopmupoBaHmii B HxHHX 6bedax, Tem bonee, yTo cpenn mc-
cnenopatesned He GbUIO €IMHOrO MHCHHS IO LEJIOMY PAlly MONOXCHHH, onpe-
AENAIOLIMX 3TOT CNOXHBLIA H MHOrogakTopuslii npouecc. [ToaToMy ocHoBy yka-
3aHHBIX PekoMeHaauui cocTaBUiIH anpoOGHPOBAHHBIC HA TOT MOMEHT METObI H
cnocoOkl Ha3HAYEeHHS U BHIYHCIICHHA NAapaMeTPOB, HEOOXOAMMBIX Ha Pa3JIMYHBIX
JTanax paciera TpaHc(opMalHH pycna, 6€3 HCNONb30BaHHA NPEANOKEHHH,
HaXOAMBLIMXCA HAa CTaZHH Pa3pabOTKH H HCCIENOBAHHHA. DTHM, B YaCTHOCTH,
06BACHANOCH TO, YTO PacCCMATPHBAIACH JIHILB ONHOMEDHAs pacyeTHas MOJEIb
PYCJIOBOTO NI0TOKA, OCHOBAHHAA HA NPEJCTABICHUAX KIIaCCHYECKOH IHIPABIHKH.

3a npowenuye roas! NoAy4YEH! HOBBIE PE3yNLTaThl B H3YYEHHH pYyCIIO-
BOTO IIPOLIECCA B 3apEryJIHPOBAHHBIX BOAOTOKAaX, HPOM3OILUEN CYLICCTBCHHBIH
NpOrpecc B Pa3sBMTHH YUCICHHBIX METOJOB pacyeTa. MHOrne npuOnMxeHHbIC
npueMbl H OLEHKH, HCIIONBL30BaBUIHECA B KOHLE 70-X rofoB mpouiioro Beka,
CErofHs YCTapeau H MoryT GbiTh 3aMeHEHBI Oonee TOYHBIMH, COBEPUICHHBIMH.
Hamennnaces Qopma npejcTaBieHns pe3ynbTaToB pacyeTa H COCTABJIAEMOIO Ha
HX OCHOBE IPOTHO3a Pa3BHTHA TONO ABJICHHA.

B Hacrosiueii mepepaGorannoi Bepcuu PekoMenaanuii npusesacHo 0606-
LIEHHE COBPEMEHHMIX NMpPEJCTaBlAEeHUH O nmpouecce TpaHCGOpMAaLHH pycia peK B
HUXHHX Gbedax ruapoy3noB v AaHbl PEKOMEHAALHH NO MCNONBL30BAHHIO
COBPEMEHHBIX METOIOB NPH pacueTe NepeOPMHPOBAHHA PYC/la H H3MEHEHHSA
YPOBEHHOIO pexHMa B HHXHeM Obede rMApOy3NoB B nmpoilecce HX 3KCIlyaTa-
unu. TToBBILIEHHE TOYHOCTH NIPOTHO3a 3THX ABNEHHHA HeobxoauMmo s obecne-
YEeHHA HAZEXKHOCTH H 6e30MaCHOCTH paboThI THAPOTEXHHYECKHX COOPY)KEHHIA.
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Hcnons3oBanue PexoMeHnaumii npu3saHo obecneuuTb HayYHy0 060CHO-
BAHHOCTb Y4eTa NOCJIEACTBHH TpaHcdhopMalHHu pycna, B YaCTHOCTH H3MEHE-
HHUA YPOBHEH BOABI B HH)XHEM Obede, MPpH NPOEKTHPOBAHMH 3HEPrOTacALIMX
YCTPOHCTB BOZONPOMYCKHBIX COOPYXXEHHH IHAPOY3/10B, pa3paboTKe palioHalb-
HBIX PEXHMOB paboThl COOPYXKEHHIi, aHanH3e PYCJIOBbIX MPOLIECCOB B HHIKHHUX
6bediax REHCTBYIOIMX FHAPOY3JIOB U pa3spaboTKe HHKEHEPHBIX MEPONPUATHIA 110
CHMXXCHHIO HEFATHBHOI'O BJIMSHHSA 3THX MPOLIECCOB HA YCIOBHS IKCILTYaTalHH U
6e3onacHOCTL 06BEKTA, a TAKXKE HAa OKPYXKAIOILYIO Cpeny.

ITpu 3TOM BONpPOCH! MECTHBIX AehopMalHii 32 BOXOMPOMYCKHBIMH COOpY-
XEHHUAMH THAPOY3JIOB B HacTosulMe PekoMEHAalH He BXOAAT, HM MOCBALIECHbI
JApyrue HOPMaTHBHO-METOANYECKHE pa3paboTKH, YYHTHIBAIOLIHE CIEUHDHKY
[pOIIECCOB, B 3HAYUTEIBbHOM Mepe CBA3aHHBIX ¢ H30bITOMHOMN TypOynusauuei
[IOTOKAa U HEOJHOPOAHOCTBIO €ro CTPYKTYPHI, 00yC/IOBIEHHOM THIIOM H YCJIOBHSA-
MH paboTh!l BOAONPOITYCKHEIX COOPYKEHHI.

JloKyMeHT npejHa3HauyeH IS MCIIONb30BAaHHS MPOEKTHBIMM M HAay4HO-
HCCIIEAOBATENbCKUMH OPraHH3alHUAMH, AEATENbHOCTh KOTOPBIX CBA3aHAa C
NPOEKTHPOBAHHEM, CTPOUTENBCTBOM H IKCIUTyaTalllel pEYHbIX THIPOY3/IOB.

Pexomennaniuu noAroToseHs! BEAYIHM Hay4H. coTp. A. b. BekcrnepoM n
CT. HayyH. cotp. B. M. Jlonen6eprom. TekcT rmaBel 7 COCTaBIIEH C HCIIONB30BA-
HHEM MaTepHaloB JIoKTopa ¢u3.-Mar. Hayk B. M. KilnMoBHYa U KaHA. TEXH. HAyK
B. A. Tlpokodnesa.

B pa6ore no cocrarnenuio PexoMeH1aLuii NpHHUMANH Y4aCTHE KaHJ. TEXH.
Hayk B. JI. Manyunos, umxenepsr H. H. Koporkos, JI.B. Peiinrapn, /I.B. Borauesa,
TexHHUK E. U. Puibnna.

IIpn noaroroBke okoHYaTeNsHOH penakuuy PexoMennanuii yaTeHsl MHO-
rue 3aMeuaHHs U NIPEAJIOKEeHH, CofepIKaBIIHecs B OT3bIBaxX Ha | pegakuuio, kaHa.
TexH. Hayk A. H. XupkeBuua, kana. texH. Hayk K. H. BecryxeBoi u uHx.
H. I TInemakoBoii (Mucturyt Muaponpoexr); kana ¢us.-Mat. Hayk B. B. Bennkosa,
Jnokropa TexH. Hayk A. M. Ipynosckoro u unx. B. I1. Cepenarxknna (HUHUIC),
npod., Rokropa TexH. Hayk b. @. Cuumienko u kan/. TexH. Hayk I I. MecepisiHca
(I'TH); npod., noxtopa TexH. Hayk B. K. Jle6onbckoro u kaHA. reorp. Hayk
A. B. Kotnaxosa (MBIT1 PAH); npod., nokropa reorp. Hayk P. C. Yanosa, nokropa
reorp. Hayk K. M. BepkoBuua u kana. reorp. Hayk JI. B. 3notunoit (MI'Y um.

M. B. JloMonocoBa), a TaiKe COOOpaXKeHHs MO OTAENbHBIM BONPOCAaM, BbIC-
Ka3aHHBIC NPH paccMoTpeHun PexoMmenaauuii KOMHCCHE#H Y4eHOro coBeTa
BHUMUTI npod., noxropamu texH. nayk JI. B. MowkoseiM u B. I'. [TanTeneeBsim
(BHUMUT um. b. E. Beneneesa) u kaup. Texs. Hayk 3. JI. Konamann (I'TH).

Bce 3aMeyanuns M npemnokeHus no PexoMEHAalMsM IPOCHM Harpas-
nare no appecy: 195220, Caunxr-Ilerep6ypr, [hkarckas yiu., 21, OAO «BHUHUT
uM. b. E. BeneneeBa»
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1. OBLUIME NONOXEHUA
Hazuagenne n o06nacTh NpHMeHeHHsA

1.1. PexoMeHOauvu NMpeXHA3HAYEHBI ANA MCHONB30BAHHA TIPH BBINOJI-
HCHHH PACYETOB M MPOrHo3a TpaHc(opMauuH pycen pek B HIKHHX Opedax
MPOCKTHPYEMBIX H CTPOALIMXCA PEYHBIX THAPOY3JOB, a TAIOKE AHAJIM3EC Hall-
PaBIEHHOCTH PYCJIOBOTO MPOLECca B HIDKHUX Obedax IKCIUTyaTHpyeMBbIX THIPO-
Y3JIOB H OLIEHKE €0 BIMAHHA Ha OKPY2KAOMIYIO CPEAY, NMPOrHO3E €ro AaIbHEeHIIEro
pa3BUTHA H 00OCHOBAHHM MEPONPHATHH MO HEHTPANH3AUMH HIH CMATHEHHIO
HETaTHUBHBIX MOC/IEACTBHIA PYCIOBOTO MPOLECCA A OKPY KAromeH cpeasl (B TOM
YHCIIE H /1A HHDKEHEPHBIX COOpPYKEHMH), eC/IM TaKHe MOCJISACTBHA OOHapyKH-
BAIOTCS HJTH MPOTHO3HPYIOTCA.

1.2, M3MeHeHue €CTECTBEHHOTO PEXKHMA PEKH IPH BO3BEACHHH MOANOp-
HBIX PEYHBIX THAPOY3/0B BBIPAXKAETCA [NMABHBIM 0Opa3oM BO BHYTPHIOZOBOM, a
HHOTAA M MHOIOJICTHEM MEpepacHpeIC/ICHHH JKHAKOTO CTOKA, YaCTHYHOM HIIH
IIONTHOHM 33JEPKKE TBEPJOTO CTOKA BOJOXPAHKIHMIUEM H B SHAYHTEILHBIX BHYTPH-
CYTOYHBIX KOJIEOAHHAX PACXOAOB M YPOBHEH BOABI NPH OCYIIECTBICHHH PEryIH-
poBaHusa momHoctH I'DC (B Tex ciiydasx, KOraa B COCTAaB THAPOY3jia BXOIHT
CHAPO3NEKTPOCTAHIHMA). [IpH KOMIIEKCHOM MCIOJIB30BAHHH BOXOXPAHHIIHINA
H OTBEMC M3 HEN0 YACTH KMIKOTO CTOKA JUIA MEJIMOpAlMH, NepeOpPOCKH CTOKA B
6acceiiHbl APYrHX peK U APYTHX LEJEH NMPOHUCXOANT ofliee YMEHbUICHHE JKUA-
KOTO CTOKA B HIXKHeM Obede ruapoysna, a B ciyuae nepeSpocku cToka u3 6ac-
CEHHOB JpPYTHX PEK B PaCCMaTPHBACMON PEKE MPOHCXOAMT O0Iuee yBEeIHYECHHE
SKHJIKOTO CTOKA, YTO TAKKE OTPAXKACTCA HA THAPOJOTHYCCKOM PEXKUME PEKH.

1.3. M3MeHeHHE THAPOJIOTHYECKOTO PEXKKMMA ABJIACTCS MPUYHHOH H3MeE-
HEHHUS PYCJIOBOTO mpouecca B HIKHEM Obede ruapoysna. B ecTecTBeHHBIX
YCJIOBHAX HA peke mpeobnanaror obpaTumeic acdopmanuu pycna, oOycloBICH-
HBIE CC30HHBIMH KOJICOAHHAMH CTOKA BOJBI H TPAH3HTHBIM TPAHCNIOPTOM HAHOCOB,
MOCTYNAKIMKX ¢ niomaad Bonocbopa. ITocne BO3BEACHHA THAPOY3/Ia HAHOCH,
NOCTYNABIIME C MJIOmMAAM Boxoc6opa, OrpaHHYEHHOH CTBOPOM COOPY KEHHMIA,
YACTHYHO MM MOMHOCTBIO 33JCP>KHBAOTCA BOAOXPAHWIHILEM, H YYACTOK PEKH,
NMPUMBIKAFONIHI K THAPOY3Jy CO CTOPOHBI HIDKHETO Obedha, MpeBpaIaeTcs B 30Hy
NMUTAHHA HAHOCAMHM HIDKEpacmonokeHHoM yactu pexu. Ilpu 3Tom B pycne
HAYHHAKOT Pa3BHBAThCA HeoOparumbic nedopmamuu, B KOTOPHIX mpeobmagaet
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o6muii pasMbIB. Ha Takyro HanpaBaEHHOCTb PyCIOBOTO NPOLIECCA HAKJIAABIBACTCA
BJIMAHHE M3MEHEHHA BOXHOIO pexxuma. O6parumsie aeopMalnH, BLI3BAHHEIE
JBIKCHHEM JOHHBIX (POPM, peryruMpoBaHHEM CTOKa H ApyruMu (axropammu,
pa3sBHBAIOTCA HAa (JOHE OCHOBHBIX HeOOpaTHMBIX mpoueccoB. M3meHeHUA B
XapakKTepe pycJIOBOro MPOLECCA HAYHHAIOTCA B IEPHOAR CTPOMTELCTBA THAPOY3na
NpH CTECHEHMH pyCla NEPEMBbIMKAMH M OXBaTHIBAIOT OnM3NexKalui X CTBOPY
COOpyxeHHUH y4acToK. B qanpHelmeM B nepuox BpEMEHHOM, a 3aTEM M MOCTOAH-
HOH 9KCIUTyaTaLMH r’HAPOY3JIa BIHAHHE €10 PACHPOCTPAHACTCA BHU3 [0 TCYEHHIO,
BHOCS M3MEHCHHS B C€CTECTBEHHBIH XOA PYCNOBOIO mpouecca H Tpanchopmu-
PyA pycio peKH.

1.4. Tpancopmauusa pycna pekH B HmkHeM Gbede mpoucxoaut nox
BIMAHHEM M3MEHUBIIMXCA YCJIOBHH TCHYEHHA M TPAHCNOPTA HAHOCOB NpH
3aperyTHpOBAaHUH CTOKA PEKH BOAOXPaHW/IHIIEM H O00YCIIOBJIEHa H3MEHEHHEM
MAaKpOCTpPYKTypbl NOTOKA, €ro CpeaHe#i CKOPOCTH, NIyOHHBLI H CONMPOTHBICHHIH
pycna.

MectHeie aeopManmu pycna B HibkHeM Onedie rHapoy3JioB ompenens-
IOTCA TJIaBHBIM 00pa3oM H30bITOuHONH TypOynu3auueH cOpoOCHOro moroka,
HEOQHOPOTHOCTHIO €r0 CTPYKTYPhI H YCIIOBHAMH paboTh! BOXOIIPOIYCKHEIX COOPY -
JKeHu#. Biusnue 3THX (aKTOpPOB OrpaHHYHBAETCA CPABHHTEIBHO HEOONb-
IIHM PACCTOSHHEM IO JUTHHE HIDKHETO Gpeda — 06briHO He Honee 3 — 5 pasmepos
IIMPHH BOXONPOITYyCKHOro (ppoHTa, nMpHYeM Haubonee 3aMETHO OHO HA HEMNO-
CPEACTBEHHO NMPHMBIKAIOIMEM K BOJONPOMYCKHBIM COOPYKEHHAM KOPOTKOM
y4acTke, Iie MPOMCXOAMT NEPECTPOMKA NMOTOKA H €r0 KHHEMATHKa MpHOKaeT-
¢4 K KHHEMaTHke pycnosoro noroka [27]. CymecTBeHHOE BJIMAHHE HA Pa3BH-
THE MECTHBIX nepe(opMHpOBaHHi (TMaBHBIM 00pPa3oM pa3MBIBOB) OKA3LIBAIOT
CTECHEHHBIC YCIIOBHA TPOMYCKa PacXOAOB BOJEI B MEPHOA CTPOHTEIHCTBA
COODY)KCHHA, a NMOIKE — OCTABJICHHLIE B pyclie Hepa3loOpaHHble (parMEHTHI
NEPEMBIYEK H APYTHX CTPOHTENbHBIX KOHCTPYKIHMH. IIporHo3 pa3sBHTHA MECTHBIX
nepe()OpMUPOBAHHH NMOA BIHAHHEM NEPEYHCICHHBIX (akTOpoB TpebyeT HHOrO
MOAXO0AA, Y€M NPOTHO3 TpaHc(opMaluHu pycia — NMpouecca, pacnpocTpa-
HAWOIICNOCA HA 3HAYUTCIBHYIO NJIHHY M NMPAKTHYECKH HC 3aBHCALICTO OT 4acT-
HOCTEH, KOTOpPBIE NPUBOAAT K Ae(OPMALHAM PYCNa, HMEIOLIHM JOKAJIbHbIH
xapaxrep. IloaroMy nmporso3 mMectHeix aepopMaumii pycna sBiajfercs npeaMme-
TOM PAacCMOTPEHHA APYTHX HAY4YHO-METOAMYECKHMX JOKYMCHTOB M B HACTOAILHX
PexoMeHIaumax HE paCCMaTPHBAETCA.

CpaBHHTEIEHO MaJIas MPOTHKEHHOCTH 30HBI MECTHBIX AedopMamii pycna
H €€ HEMOCPEACTBEHHOE NMPHMBIKAHHE K COOPYIKCHHAM IMApPOY3/ia ABMAIOTCA
MPHYHHOMN TOTO, YTO 3TH AC(HOPMALMH HE MOTYT BBI3BATH OLYTHMOIO MOHHKE-
HHA YPOBHEH, HO HEPEAKO ABIAIOTCA NMPHYHHON BPEMEHHOroO MOAMNOpA,
006y C/10BIEHHOTO OTJIOKEHHEM ITPOYKTOB MECTHOTO Pa3MBIBA.
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Bce apyrie H3MEHEHHSA eCTCCTBEHHOI (OBITOBOI) CBA3M PacXOA0B H YPOB-
Heif BOABI B HIXKHEM Obede MPOMCXOAAT BCACACTBME TpaHcdopMmaumu pycia,
PacIpOCTPAHAIOIICHCA HA 3HAYUTCIBHYIO [UIMHY HIKHEro Obeda, M sBIamroTCA
HHTETPAJIbHBIM BBHIPAKEHUEM 3TOTO MPOLECCA.

1.5. Ilp¥ NMpOECKTHPOBAHHMH THAPOY3Ja BO3MOXKHBIC H3MCHCHMA CBA3H
PacxoJ0B U YPOBHEH HupkHero 6bcda B mpouecce 3KCIUTyaTalHH AO/DKHLI OBITH
YUYTCHBI:

TIpH pacyere obueit YCTORYUBOCTH COOpY KCHHET rHApOy3na;

npy pacyere (hHABTPALHOHHOTO PEAKHMA COOPYKCHHH, IIaBHBIM 00pazoM
I'PYHTOBBIX;

NPU HA3HAYCHHH NONOXKEHUA pabouux Konec TypOHH;

NpH HAa3HAUYEHHH (OPMBI CONpsDKEHUA 6be(D)OB H MEPONPHATHIE NO Kpen-
NeHUIO HiokHero 6beda (Bomo6oii, pucOepMa, raCHTENH H T.11.), a TAIOKE Ompe-
JEJICHHH XapAKTEPHBIX PA3MCPOB yYACTKA MECTHOTO Pa3MbIBA HEYKPEIUIEHHOIO
pycna;

NPH YCTAHOBJICHHH OTMCTOK NOPOTOB CYAONPOITYCKHBIX COOPY>KEHHH.

1.6. ITps MPOEKTHPOBAHHH COOPY JKCHHIH H MEPONIPUATHIA B HIDKHHX Obedax
THAPOY3JI0B TpaHC(OPMALMA pycla JOJDKHA YYHTHIBATLCA:

NpU 00ECNEYEHHH HOPMHPOBAHHBIX IMTyOHH BOAHOTO TPAHCMOPTA H pac-
MOJIOKEHHH NPHYANBHBIX, PEMOHTHBIX H IPYTHX COOPY)KCHHH;

npu obecneyeHHH KOMaHIHbIX YPOBHEH H HE3aHOCHMOCTH B0oA03a60pos;

TIpH 00ECNEHCHHH HE3aHOCMMOCTH U YCTOHYHBOCTH NPH MOAMEIBE BOJXO-
BBIITYCKOB IPOMBIIICHHBIX IPEMPHATHIA,

TpH 06ECNIEYEHHH YCTOHYHBOCTH ONOP MHXXEHEPHBIX COOPY KCHHH, pac-
MOJIO’KEHHBIX B PyCJIE PEKH H Ha ce feperax (MOCTOBBIE NEPEXO/bI, IHHHM JICKT-
pornepeaay M T.IL);

npy 06eCrNeYeHHH YCTOIYHBOCTH Pa3HOro poaa TpyOonpoBOAOB, MPOJIO-
KEHHBIX YEPe3 PeKy WM Ha ec¢ beperax;

MPH M3MEHEHHUAX YPOBHJ I'PYHTOBBIX BOA (IOJIOKEHHA KPHBOMH aempec-
CHH M T.IL).

1.7. Pe3ynerarsl NporHo3MpOBaHUs TPAHC(HOPMAIIHH PYCENl PEK B HIDKHHX
6behax HEOOXOAMMO YUMTHIBATH MPH OLECHKE BIHAHUA CTPOMTCIIBCTBA H IKCH-
JIyaTalMH THAPOY3JIOB Ha MPUPOAHYIO CPEAY, CBA3AHHBIE C HEH OTPAC/IH XO3AHCT-
Ba (pBIOHOE, NECHOC, CENBCKOE) H HKHIHCACATEILHOCTH HACCIICHHUA.

CoBepIICHCTBOBAHHE METOAOB IPOTHO3a TPAHC(OPMALIMH PYC/Ia HIDKHHX
6peoB ruapOy3NIOB JODKHO 6Aa3HPOBATHCA HA PE3ybTaTaX MOHHTOPHHIA B
NPOLECCE UX IKCTUTYATALHH U NONOJHEHHA HMEIOIMXCA 6a3 JaHHBIX.
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HopmaruBHbI€ CCBLIKH

1.8. B PexomMenaaunsx npuecacHb! CCBIIKH Ha CAGAYIOIME HOPMATHBHEIC
JIOKYMEHTBbI:

CHHuIT 33-01-2003. I'uaporexuuyeckue coopyxeHus. OCHOBHbIE NOJO-
seuus / Tocerpoit Poccun. M.: ©TVIT LI 2004,

CHul12.02.01.83*, OcHoBaHu 30aHHi 1 coopykeuuii / Toccrpoii Poccuu.
M.: ®I'YII LIIT. 2003.

CIT 33-101-2003. Onpeaenenne OCHOBHBIX PACYETHBIX I'HAPOIOrHYEC-
KuX xapakrepHcTuk / [occrpoit Poccuu. M.: ©OT'YTI LTII1. 2004.

T'OCT 12536-79. I'pynTai. MeToas! 1aGopaTopHOIo ONpPEACICHHS IPaHYIO-
METPHYECKOTO (3EPHOBOrO) H MHKpOArperarHoro cocrasa. M.: U3a-Bo cranaap-
TOB. 1988.

T'OCT 20522-96. I'pyHTBI. METOABI CTATHCTHYECKOH 06PabOTKH pE3yin-
Taros Henerranua. M. M3n-Bo cranmapros. 1997.

PJI-153-34. 2-02. 409-2003. MeToaH4YECKHE YKA3AHHA N0 OUEHKE BIMAHUA
FHAPOTEXHHYECKHX COOPYEHHH Ha OKpyxatouryto cpeay / BHUHI. CII6. 2003.

PexOMEHNALMH O AHAIH3Y JAHHLIX H KOHTPOMIO COCTOAHHSA BOXOCOpOC-
HBIX COOPYXCHHH H HIDKHHX O6bc(hoB ruapoysnos: I175-2000 / BHUMI'. CIT6. 2000.

TepMHIIOJ'lOl‘HSI H yCJIOBHbLIE o0o3HaueHnus

1.9. Tepmuun, HCHONb3yeMble B PekoMEHAAIHAX, AAHK B TPAKTOBKE
CO 34.21.308-2005. I'maporexunka. OCHOBHBIE NMOHATHA. TepMHHBI M onpene-
nenna. PAO «EJC Poccumy. CI16: Uax-80 BHUHT um. B.E. Beneuneesa. 2005.

1.10. B paGore mpHHATH ClEXYIOMHE OCHOBHBIE 0GO3HAYEHMA H Onpe-
aeneHus (0603HaUCHHA, HMEIOIHE BCIOMOTaTE/IbHbIH XapaKTep U HCNONb30BAH-
Hble He Gonee 2 — 3 pas, B nepeyeHb He BKIIOYEHDI):

Q - pacxon Boasl, M%/C,

y=H — ypoBeHb CBOGOIHOH NOBEPXHOCTH BOIBI, M;

z — OTMETKA JHa, M,

Q = f{H) — 3aBACHMOCTb PAaCXO/IOB OT YPOBHE BOJbI B PACCMATPKBAEMOM
CTBOpE;

h —cpeaHAs No XXHBOMY CEYCHMIO IITyOHHA NOTOKA, B YCIOBHAX IUIAHOBOM
3a0a4H — ryOHHA NOTOKA B TOUKE C 33JAHHBIMH IUIAHOBBIMH KOOPAMHATAMH, M;

hep — cpemmas rmy6GHHA pycia OT HA 70 YPOBHA 6poBOK, M;

Ay, —CpenHsA [TyOHHA, YCTAHABIHMBAIOWIAACA B PyCJi€, CIOKEHHOM Pa3HO-
3EPHHCTBIM IPYHTOM, NIOCJIC €10 Pa3MbIBa H 0Opa30BAHHA CJIOA CAMOOTMOCTKH, M;

B — mmpHHa pycna no ype3sy BOABL, M;
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By — mmpyra GUKTHBHOTO IPAMOY TONLHOTO PyC1A, CXEMATH3HPYIOLIETO
€CTECTBEHHOC PYCJI0 PEKH, M,

V' — cpeaHas (1O >KHBOMY CEUEHHIO) CKOPOCTb MOTOKA, M/C;

V,, — Hepa3MBIBAIOMasn CKOPOCTB, TO €CTh TAKAsA CPEAHASL CKOPOCTH [IOTOKA,
NPH KOTOPO# B YCJIOBHAX PABHOMEPHOTO PEXKHMA TEYEHHA M BECbMA MAJIBIX yK-
JIOHOB JIHAa HAOMIOMAETCSA NHIUbL IUEBEICHHE OTACNBHBIX YACTHL IPYHTAa NAHHOMN
KpPYNHOCTH d 6e3 HX cphIBa, M/C;

V,i — HEPa3MBIBAIOIIAA CKOPOCTh NOTOKA NPH YKJIOHE JIHA, CyLECTBEHHO
OTJIMYHOM OT HyJA, M/C;

V4 orw — HEPA3MBIBAIOLIAS CKOPOCTH NMOTOKA UL MATCPHAIA CCTECTBCHHOM
OTMOCTKH JIH B pyCJic, CIOKCHHOM Pa3HO3EPHHCTHIM MATCPHAJIOM, M/C,

U, , — NMPHAOHHAA (HA BBICOTE BBICTYIIOB LIEPOXOBATOCTH) HEPa3MBIBAIOILAs
CKOPOCTD TIOTOKA, M/C;

U. — AMHAMHYECKAA CKOPOCTb, M/C;

® — MIOIAAR KHBOTO CEHEHHs, M?

Q,axc — MAKCHMANbHBIH PacXol MaBoaKa, M*/c;

Qp¢ — pycno(popMHpYIOLIHIi paCX0/ BOALI, TO ECTh PACXOJ BOIBI, COOTBET-
CTBYIOIHIt CPEAHEMHOTOJIETHEMY PACXOLY HAHOCOB, M*/C;

Q, — pacxol HAHOCOB, TO €CTh KOJIMYCCTBO HAHOCOB, TPAHCMIOPTHPYEMBIX
MOTOKOM Yepe3 pacCMaTpHBAEMOE KHBOE CEYCHHE B CAHHHIYY BPCMCHH, MY/C;

P, — TpaHCmOpTHPY1011a4 CIIOCOGHOCTD IOTOKA, TO €CTh NMPCAEIBLHROC KOJIH-
YeCTBO HAHOCOB C 3aAAKHBIMH (JH3HKO-MEXAHHYCCKHMH XaPAKTCPHCTHKAMH, KOTO-
poe NOTOK C 3aAaHHBIMH T'HIPOMEXAHHYECKUMH XaPAKTCPHCTHKAMH MOYKET TPAHC-
TIOPTHPOBATH B €JMHULY BPEMEHH, M*/C;

P, - pasmuBaromas cnoco6HOCTb MOTOKA, TO €CTh KOJIMYECTBO IPYHTA C
33a1AHHLIMH QU3HKO-MEXAHWHMECKHMH XaPAKTEPUCTHKAMH, KOTOPOE MOTOK C 3a8aH-
HBIMH THAPOMEXaHHYCCKHMH XapPaKTEPUCTHKAMH MOXET Pa3MbITh HA €AMHHLC
TUIOLIAZH PyClia B CAMHHIY BPCMCHH, M/C;

q, — TPUXOMAWMKCA HA CIHHHUILY JUIKHBI NIOTOKA PACXOd MPHTOKA (MJIM
OTTOKA) HAHOCOB, MPOHCXOJALIETO B MPOLIECCE MACCOOOMCHA NMOTOKA U Pyclia MpH
pycnoBbix nepedopmupoBanuix, M4/c;

S — cpenmsas KOHUEHTPAUuA pycnoopMHPYOMUX (paKuuii HAHOCOB B
MOTOKE, TO €CTh CPEIHEE MO KHBOMY CEHEHHIO 0OBEMHOC CONCPIKAHUC HAHOCOB
B ¢AMHHIIE 00beMa MPOCTPAHCTBA, 3aHATOTO PYCJIOBBIM IOTOKOM,

& — NOPHCTOCTb JOHHLIX OTJIOKEHMH, TO ECTh OTHOLICHHE 00BEMA NOP K
o6meMy 00BEMY TPYHTa;

AQ — obBeM aedopmauuu pycra B Ipeaeax pacyeTHOrO y4acTKa 3a UH-
TepBa BpeMcHU A, M,

t — BpeMs, C;



CO 34.21.204-2005 11

Af — PAaCHETHbI HHTCPBAJ BPEMEHH, C,

X — JUIMHA PyCJia, HCYHUCIACMAA OT HA4YAJILHOTO CTBOPA, M;

Ax — JUIMHA PacYETHOTIO Y4acTka, M;

k=1, 2...K) — HOMEp PACYETHOIO Y4aCTKa H €r0 HH30BOTO CTBOPA;

k =0 — HOMEp Ha4ajBLHOIO CTBOPA pacucra (mpH pacuere achopmanmii B
HIDKHEM Obe(ie — CTBOpa ruapoy3na),

k =K — HOMEp HH30BOrO CTBOpa HcciaeayeMoro Obeda, HHKe KOTOPOro
pycJioBbie nepeOpMHPOBAHMA HC PACIIPOCTPAHAIOTCS;

C - xo3(puunent esn, [M'/c];

ng, — K03((HUHEHT CPOXOBATOCTH pycna B (JOpMyNaX NOKA3ATENBHOTO
BMAA A1 onpeacacHua kod(puumenra llesn [m™'”2 c];

m — noKa3aTenb CTCNcHH B (JopMynax noxasarenbuoro Buaa i C;,

i — YKJIOH JHA CXeMAaTH3HPOBAHHONO PyCla;

i, — TEPBOHAYANbHBIA YKIOH AHA MPHM NPHOMKEHHOM OlEHKe 06IEro
pa3MbIBa;

iy — yKIJIOH TPCHMA,

& — I'HAPaBIHYECKHI IOKA3aTeNb pycha;

d — AuMaMeTp 4acTHU IPyHTA; CPEAHUM AUAMETP OXHO3CPHUCTOTO IPYHTA
WJIH CPCAHWI qUAMETD YacTHI ()PAKUMHM; TPUBEACHHBIK JHAMCTP, TO €CTh JHAMCTP
mapa, 06beM KOTOPOro PaBeH CPEAHECTATHCTHYECKOMY 00BEMY HACTHLL AAHHOM
(ppakumH, MM, M;

dys,dso M ds — IMAMETPHI YaCTHLL, MENTLYE KOTOPBIX B IPYHTE COACPKHTCS
COOTBETCTBEHHO 95, 50 1 5% (N0 KPHBO# rPaHYNIOMETPHUCCKOIO COCTABA), MM, M;

d ., — CPGIHsA KPYIHOCTh MATEPHAIIa OTMOCTKH Pa3HO3EPHHUCTOIO IPYHTA,
MM, M;

P, — TIOTHOCTBH BOABI, KI/M>, T/M3;

p, — MIOTHOCTb MaTePHAJa HAHOCOB, KI/M’, T/M?;

Prp — TIOTHOCTb IPYHTA B IOHHBIX OTIOKEHHAX, KI/M>, T/M>;

W — THAPABIMYECKAsA KPyNMHOCTb YaCTHL, HAHOCOB, M/C,

_4p-Pw gd
T3 p, W
PaBHOMEPHOM OOTEKAHHHM MX MOTOKOM CO CKOPOCTBIO PABHOH W

— K03()PUIHEHT CONPOTHBICHUS YAaCTHI HAHOCOB IPH

wd
Re= —;— — yHcno PeitHonsaca and Toro xe ciayyas oOTeKaHus,

2
6= i napaMeTp (OPMBI 3¢PEH HECBA3HOIO IPyHTAa, rAe d — MPUBEACH-
a

HBIH AMaMETP, @ H b — CPEAHECB3BECIICHHbIE JHHA H MIHPHHA MAKCHMAJILHOTO
CCUECHHS YACTHIIbI IPYHTA,
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¢ — CpeAHeEe 3HAYCHHE CLICTUICHUA CBA3HOTO IpyHTa, KI1a;

Cpacu ~ PACYETHOC 3HAYCHHE CLETJICHUA CBA3HOTO IpyHTa, Klla;

0. — KOPPEKTHB KOJIHYCCTBA NBHXCHHA (koppekTuB KopHoimca), 06brHO
npHHHMaeMbIi paeabM 1,0 - 1,1;

V — KMHEMATHHYCCKHH KOI())HLMEHT BAZKOCTH BOARI, cM%/C; M2/c;

t° — temneparypa Boae! (rpaxyc Lienbcus).

IIpumeuanue: B 11. 1.10 ykazansl HanGonee ynorpeGnsemble B PaKTHKE €IHHUILL
M3MEPEHHSA BENHYUH, KOTOPHIE NPH NPOBEIEHHM pacueToB No GopMynaM, YIOBIETBOPA-
IOIMM MTPHHLKITY Pa3MEPHOCTH, 0/1XHbI GbITh TPHBEJEHBI B €IMHON cUcTEME (HaTIpUMED,
BCE JTHHEHHbIE BENTHUHHLI — B M, Macca — B KT, BpeMa — B¢ M T.1.). B kBajipaTHbIX cko6kax
yKa3aHbl ¢IHHHIbI H3MEPEHHA BE/IMUHWH, BXOASIUIMX B IMNHUpHUEcKHE POPMYNLI, HE
YAOBIETBOPAIOIHE NPHHIHNY Pa3sMEPHOCTH; cOBNIOAEHHE ITHX €IHHUI HIMEPEHUS NPy
pacteTax 06a3aTenbHO. BeTHUHHbI, €ARHHLBI H3MEPEHHA KOTOPLIX HE YKA3AH I, ABIAIOTCS
6e3pa3MepHBIMA.

2. OCOBEHHOCTU NPOABNEHUA PYCNOBOIO NMPOLIECCA
B HMWKHUX BbE®AX

2.1. Ha pa3sHeIX CTagHaX CTPOHTENLCTEA, B IEPHOJ €ro 3aBCPINCHHA H Ha
PAa3HBIX 3TANAX SKCIUTYaTAllHH FHIPOY3JIa €10 BIWAHHE Ha PYCJIO B HIDKHEM Obede
HMMEET CBOM O0COOCHHOCTH, OMpPEACNAIOMME XO4 PYCIOBOTO mpouecca H mpH-
BOJATIME K TeM HEOOPAaTHMBbIM M3MCHEHHAM B DEHHOM PyClte, KOTOphIC MOTYT B
Ooubineit MM MEHBIIEH MEPE OKA3BIBAThH BIMAHHE KAK HA CaM IHAPOY3E)l, TaK H
Ha J3JEMEHTH MPHPOJHO-TEXHHYECKOTO KOMIUJIEKCA €ro HM)KHero 6neda
(cm. PI1-153-34.2-02.409-2003 u [7]).

Ilepuox CTpOMTENILCTBA THRPOY3JIA

2.2. Ha y4acTke pycia, CTECHEHHOM NEPEMBIMKAMHY, 4 3aTEM H CTPOSIIH-
MHCA COOPY XCHHAMH, IIPOHCXOAAT HHTCHCHBHBIC MeCTHBIE AeopMausy,

2.3. O6bem pa3MbiBa B pyclic PCKH H B OTBOAALIMX KAHAJAX BOZOMPO-
IMYCKHEIX COOPY>KCHHA FHAPOy3Ja (BKJIOYAA Pa3MBbIB NEPEMBIMEK) MOXKET 3HA~
YHTEIBHO MPEBOCXOAMTE 00BEM TBEPAOIO CTOKA, COOTBETCTBYIOIHI TPAHCIOP-
THPYIOIIHM BO3MOXXHOCTSAM NOTOKA B €CTECTBEHHOM pyClie.

B 310M CiTy4ae HHKE CTPOAIMXCA COOPY>KCHHH NMOTOK OTKJIAABIBAET 4aCTh
HAHOCOB B BHAE 06apa WIH nepexara, OTMETKH rpeGHA KOTOPOro MOCTENEHHO MO-
TYT HapacTark N0 MEPE Pa3BHTHA MECTHOTO Pa3MbIBA.

OcobeHHO HHTEHCHBHO 3TOT MPOLIECC MTPOTEKAET HA 3aBEPINAIOLIMX Tanax
CTPOHTECIILCTBA, KOFA B CHITY PA3THYHBIX 0OCTOATENBCTB MPOITYCK PAacX0A0B PEKH
Yyepes CTPOAIIEECA COOPYKEHHE OCYINECTBILICTCA CO 3HAYHTE/ILHOH HEpaBHO-
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MEPHOCTBIO €T0 PACTIPEACTICHHA N0 IMMPUHE PEKH, XapaKTEPHIYIOIIEHCA BO MHO-
FHX CJy4asX COCPEAOTOYECHHEM GOBbIIEH YaCTH NPONMYCKAEMOro B HHKHHH 6bed
pacxoaa BOABI HA BECbMA Y3KOM Y4aCTKE IHPHHBI OTBOAALIEIO PyC/ia.

HauanbHelil nepHoa IKCIUTyaTalHH FHAPOY3J1a

2.4. BenencTsue pa3BHTHA 3a BOOONMPONYCKHBIMH COOPYIKEHHAMM MBI
MECTHOIO Pa3MbIBA MOXXET NMPOMCXOAMTH JanbHeiimee o6pa3oBaHHE Pacmoso-
MEHHOIO Hipke Hee 6apa unu nepexara. ITo Mepe 3aTyXaHHA MPOLECCA MECTHOTO
pa3MBIBa 32 COOPY KEHHAMH pocT 6apa (nepekara) 3aMeIIAeTCA, MPOUCXOIHT Ero
YACTHYHBIH HJIH TMOHEIA Pa3MBIB M CMCIICHHE BHH3 IO TEUEHHIO.

2.5. B psaae ciyuaeB nepekart, 00pa3oBaBIIHHCA U3 MPOAYKTOB MECTHOIO
pa3MbIBa, CO3AAECT BPEMEHHBIH MOABLEM YPOBHEH M MOANOP HA COOPY>KEHHA
TMAPOY371a CO CTOPOHBI HHKHETO Obeda. Co BpeMEHEM NOANIOP YMEHBINACTCH, YTO
OOBIYHO CBA3aHO C MOCTENEHHBIM CMBIBOM NEPEKATa, MPOABIXKCHHEM BHH3 MO
TEYEHMIO 30HBI OTIOKEHUH H OOLIMM NMOHIKEHHEM YPOBHEH HHKHETO Gbeda.

2.6. TIpomyck naBOAKOB Maoi 0GECNIEYEHHOCTH MOXKET BBI3BATh OYEHBb
6rIcTpOE MpOABIDKEHHE NEpekaTa (11. 2.4) BHH3 No TeyeHHo. B 3toM cimyyae moanop,
CO3IaBAEMBIH ITHM REPEKATOM, MOXXET HE PACIPOCTPAHATECA OO CTBOpA FMOpO-
y371a, TIe MOXET OTMEYaThCA NMOHWKCHME YPOBHEH 3a cuer mpeobmananus o6-
IET0 Pa3sMbIBA PyClla Ha y4acTKE, PacNONOKCHHOM MEKIAY THAPOY3JIOM H
nepekarom (n. 2.7).

Iocnenyromas JKCILTyaTanMs THAPOy3ia

2.7. Ioctynaromuii B HIDKHHH Gped) M3 BOJOXPAHHIHINA OCBETICHHBIH
NOTOK TOCJNE 3aBEPIICHHA MIH BPEMECHHOH CTaGHIM3aIMKM NpOLECCa MECTHOIO
Pa3MBIBa 32 COOPY>KCHHAMH HAYHHAET NOCTENEHHO Pa3MbIBATL PYCJIO HHXKHETO
6veda, nepememasn 30Hy OTJIOXKEHHH HAHOCOB BHH3 Mo TeueHHto. [Ipeobnanaro-
IIHM BHJOM HEOGPaTHMOi Ae(OPMALMH PYCNa BHINE MO TEHYCHHIO ABJIACTCA
pa3MBIB.

2.8. 3oHa pa3sMbIBa, PACMpPOCTPAHAACH BCICH 33 30HOH OTIIOXKEHMI, mMOC-
TENMEHHO OXBATHIBACT BCE GONBIIYIO AMHMHY OGheda, OCTABIIAA BhILIE MO TEUCHHUIO
y4actok Gonee ycToitunBoro, yeM B OBITOBOM COCTOAHMHM, pycna. IIpu B3au-
MOJCHCTBHH 3TOr0 Pycia C MOTOKOM HE NMPOMCXOAMT YXKE 3HAMHTENBHBIX JE-
(popMaumii JHAa peKH M CyIICCTBEHHOTO HACBHIIEHHA NOTOKA HaHOCamHu. [ToBbI-
IICHHE YCTOHYHMBOCTH pyclia B 30HE 00mero pa3MeiBa 00yC/IOBIEHO YBCIHYECHH-
eM riyOHH, CHIDKEHHEM CKOPOCTEH MOTOKA M, KaK CIEACTBHE, YMCHBIICHHEM
TIOBHXKHOCTH JOHHOTO MaTEPHaJIa N0 CPABHEHHUIO C OBITOBBIMH YCJIOBHAMH.

2.9. Xapakrep pacCmpOCTPaHCHHA 30HBI Pa3MBIBa 3ABHCHT OT YKJIOHA PEKH,
reoNOrH4eCKOr0 CTPOECHHA e¢ noka M T.A4. [25]. [Ipu MamoM yxioHe, HE OYEHB
60BIIMX CKOPOCTAX TEHCHHA, GONBIHMX CKOMJICHUAX a/LTIOBHA (B TOM YMCIE, B
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BMJE OCTPOBOB, MOOOYHCH M T.M.) OOLMH pa3MbIB pPa3BHBACTCA B AJIMHY CPaB-
HHUTEJIBHO MeUICHHO. HecMOoTps Ha 310 60nbIuMe ryGHHBI pa3MBIBA MOTYT NPH-
BCCTH K NOHIWKECHHIO YPOBHEH BOABI, 0COOEHHO OLIyTHMOMY NPH CPABHHTEJILHO
MaJIBIX PACX0OAAX BOABI.

2.10. ITpy orpaHH4E€HHH Pa3MbIBOB KOPCHHBLIMH MOPOAAMH HNH obOpa-
30BAHMCM E€CTECTBEHHOH OTMOCTKHM, Y€MY 0COOCHHO OIaroNpHATCTBYET CII0XKHOE
ICONOTHYECKOC CTPOEHHE pycnia, OOIHii pa3MbIB MOXKCT OBICTPO pa3BHBATLCA B
JUIHHY, 0COOCHHO mnpH 6onbinMXx ykjaoHaX. CHH)KCHHE YPOBHEH BOABI B 3THX
Cay4asx IPOHCXOZHT OBICTpeC, YEM B Cilyyae, ONMMCAHHOM B M. 2.9. BricTpee
TIPOMCXOAMT M CTAOMIH3ALMA 3TOro nporuecca [25].

2.11. B 30mnc 0o61ero pa3MbiBa MPOHCXOAHT YMCHBIICHHUC H3BHJIHCTOCTH
pycha ¥ BLIPABHMBAHHE PA3HHMUBI MEXXy 00BCMAMH pycla HA NMICCOBBIX H
NepeKaTHbIX yuacTkax. Ha cynoXoaHbIx pexkax B psae CIy4aeB 3TOMY NMpPOLECCY
CNoCcoOCTBY 0T ZAHOY IYOHTENBLHBIC PAaOOTHI HA MEPEKATaX H YCTPOHCTBO KAIHTAJIb-
HBIX Mpope3eii. B pe3ynarrare npu 3HAYHTENIBHOM 3apPEryIMPOBAHHOCTH BOJOTOKA
C TCYEHUEM BPCMEHH MOXKCT NPOM30HTH HCYE3HOBEHHE CIICIM(UUCCKUX 0COOEH-
HOCTEH PEYHOTO pyca, ero Me30- u Makpogopm [2, 24], n oHO pHOOpETET hopMmy,
npubarkarouyocs K jopMme KaHana.

2.12. INpouecc TpaHc(hopMALHH pyca HWKHero Obeda, uMeroiuii oburyro
TCHACHLHUIO K 3aTY XaHHIO PYC/IOBbIX nepe(h)opMUpOBaHHH U CTabuIM3aLmMu pycna
Ha y4acTke GONbIIOH MPOTHKEHHOCTH, 3aMETHO HHTCHCH()HIMPYCTCA NPH IIpo-
XO0XICHUH MaBOAKOB Go/ee BHICOKUX, YEM ITABOIKH MPEALIECTBYIOLIHX JIET.

2.13. B 30He BIUAHUA Cy TOYHOTO PErYTHPOBAHHA MOIHOCTH FHIPO3JICKTPO-
CTAHLMH IPH MPOXOXKACHHH BOJH IOIYCKOB MPOMUCXOAMT MOBBIICHHE PA3MbIBAIOIIEH
H TPAHCIIOPTHpYIOIIEH crocobHocTel noroka. ITo mepe ynanenus or I'OC BoHbI
MOITYCKA 3aTyXaloT M HX POJIb B MHTCHCH(PHKALIMM Pa3MbIBA PyClia M TPAHCHOPTa
HaHOCOB ocnabeaer. CneCTBHEM 3TOTO SBIAETCA YCHJICHHE PAa3MBIBOB HA NPH-
MBIKAIOIEM K THAPOY 3Ty YYACTKE PyClla H OTJIIOKESHHE HAHOCOB HIDKE MO peke [25].

2.14. Pe3xue konebaHusa ypoBHeH HIOKHETO Obeda, 00yCIOBIICHHBIE CYTO4-
HBIM perynupoBaHueM MomHocTH ['DC, MOryT ABHTbCA NpuYHHOH cy(ddosun
rpyHTa 6EperoBbIX OTKOCOB (DHIIBTPALIMOHHBIM MIOTOKOM, HATIPABIEHHBIM B PYCJIO,
MPU PE3KOM CNIAAC YPOBHEH M, KaK CICACTBHE 3TOr0, BOSHHKHOBEHHS M PA3BUTUA
6ox0BOH 3po3uu — 06pyeHHA H onon3anus 6eperoe. [TpUTOK HAHOCOB, MPOHUC-
XOIAIHHK 3a cyeT 60KOBOH 3PO3HMH, YBENIHYHMBAECT 3aHOCHMOCTDH MEPEKATOB H
YMCHBIIAET HX YCTOHYHBOCTb, HECKOJIBKO 3aTOPMa’kHBAsA MPOLECC PacnpoCTpa-
HEHHUA 30HbI PAa3MBIBA.

2.15. Tlpu HEyCTaHOBUBIIEMCS TEUYCHUH BObI, BHI3BAHHOM MPOX0XIECHHEM
BOJTH MOMYCKOB Cy TOYHOTO PETYTHPOBAHASA, MOXKET IPOMCXOAUTD HHTCHCH(PUKALMS
rpsOOBOrO ABIXKCHHA HAHOCOB [32, 40], mpuBoAALIas K YMECHBIUCHHIO YCTOM-
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YHBOCTH NCPCKATOB H MOBLILMICHHUIO 3AHOCUMOCTH CYAOXOQHBIX npopeseifl B 30HC
OTNOXKCHHH.

2.16. I'lpn cymecTBCHHO#N Cpe3ke MABOAKOB H YMEHBIUCHHUH 3ATOIUICHHA
OTMEJICH MOXET MPOH30ATH 3aKPEIUICHHE H 3apacTaHxe nobouyHel u mpeobpa-
30BAHHE HX B JJICMEHTHI NOHMBI. B KOHEUHOM HTOTE 3TO ABJICHHE MOXKET MPHBECTH
K YBEJIHYCHHIO M3BHJIMCTOCTH PyClIa BONPEKH OOLIEH TEHAEHUMH K €ro CIpaM-
JIEHHIO NpPH 3aperyJIHpOBAHHU CTOKa (1. 2.11).

2.17. B mecTax CnMsaHHMA 3apETyTHPOBAHHBIX PEK C UX HE3apEry/IHPOBaH-
HbIMH NPHTOKAMH OTMEYAETCA YBEIHYCHHE OTIIMKEHHH Ha nepekarax [30, 32, 49].
ITpuunHOMH pocTa OTIOXKEHHH ABIACTCA 33a1EP)KKA H CHH)KCHHE MHKA NMABOJKA
OCHOBHOI peku ¥ OOYCJIOBICHHOE 3TUM YBEJIHYECHHEC YKJIIOHOB CBOOOIHO
NMOBEPXHOCTH B YyCTHEBOH 4aCTH MPHTOKA, MPHBOJAILEE K BO3PACTAHMIO CKOpOCTEH
TPUTOKA H BEIHOCY HAHOCOB, OCAXKAAIOLIUXCA B PyCNE OCHOBHOM PEKH.

Hepeaxo B 30He BiaiCHHs IPHTOKOB 00pa3yI0TCA IEPEKATh THIIA POCCHINEH,
IIPH CMELICHHH KOTOPBIX BHH3 IT0 TEUEHHIO MPOUCXOAHNT HX CIIHAHME M 00pazoBaHHE
ocepeakoB. BriocneacTBHM 3TH OCEPEAKH MOTYT MPEBPATHTECA B OCTPOBA, pa3/e-
JIOMIME MOTOK HA PYKAaBa H MPOTOKH.

2.18. Ha Tpanc¢opmauuio pycia HiwkHero 6peda CylnecTBeHHOE BIHAHHE
MOTYT OKa3blBaTh KaphepHble pa3paboTKu — M3BJIECYEHHE MECKA H IPABHHHO-
TaJICYHUKOBOTO IPYHTA H3 PyClia, MPOH3BOAUMOE C LENBIO NIONIYYEHHA MAaTEPHATIOB
IS HY>KJ CTPOHTENIBHOTO NPOU3BOACTBA. MI3bATHE rPyHTa NPHBOIMT HE TONBKO K
MECTHOMY NMOHIKEHHUIO JIHa BOAOTOKA, HO TAakoke HHTEHCH(HUMpPYeT pa3MEIB HA
BhIIIE M HIDKE Kaphepa. IIpu mpoBeneHMHM KaphepHBIX pa3paboTok B pycnax,
CJIOXKEHHBIX PA3HO3EPHHCTHIM IDYHTOM, HapylIaeTca mpouecc o6pa3oBaHMA
€CTECTBEHHOH OTMOCTKH, YTO TAIOKE CIOCOOCTBYET YCHIICHHIO Pa3MBIBA THA.

2.19. B HioxHHUX Ope(hax rRApOY3/I0B, HAXOAAIIMXCA B TOANOPE HIDKENEKA-
IUET0 BO0EMA (BOMOXPAHHIIMINA, 03CPa, MOPA), Pa3BUTHE ITpoLiecca TpaHchopma-
MM PYCJIa OCTACTCS B OCHOBHOM TAKHM JKE, KaK H B HIDKHHX Obc(hax Hemoaneproix
THAPOY3/10B, NMPOSBIAACH ITaBHBIM 00pa3oM Ha npuMbikaromem k I'OC yyactke
pexx.

2.20. Ilpu yBenHueHUM NMOCTYNICHHA B HIWKHHH Obed HAHOCOB M3 BO-
JOXPAHWIHILA TIO MEPE €ro 3aMJICHHA, a TakKe MPH MPOMBIBE BOJOXPAHHIIHILA
HITH OTCTOHHHKOB MOMKET IMPOHCXOAMTH HHTEHCHBHASA 3aHOCHMOCTbD (3aBaJ) pycna
peku B HIOKHHX Obedax, o0ycnoBneHHAas 3HAYMTENBHEIM NPEBLIMICHHEM ROC-
TYNAKWICrO B HHKHHI 6bed) pacxosa HAHOCOB HAA TPAHCNOPTHpyIOmEH cno-
COGHOCTBIO IOTOKA B PYCJIC C YKJIOHOM, IIOHWYKEHHBIM 10 CPABHEHHIO C OBITOBBIM B
pe3syJibrare 00Ero pa3MbIBa.
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3. OCHOBHbIE PACHETHbIE XAPAKTEPUCTUKN HAHOCOB
U TPYHTOB, CIAMAKOLWLKUX PYCNO

MexaHuyeckue xapakTepucTUKu

3.1. I'pynTl, 0Opasyrolue pycno, AC/ATCA HA CBA3HBIC H HECBA3HBIC (CHITYYHE).

CBA3HBIE TPYHTH XapPAKTEPH3YIOTCA HAMHYHEM CUCIUICHHA MEXAY
OTACIBHBIMH YaCTHLUAMM, IPHMEPOM TAKHX I'PYHTOB SABJIAIOTCS IIMHDI, CY IIHHKH,
CyIeCH.

B HecBA3HBIX (CBITYYMX) IPYHTaxX CHUEMJICHHE MEXKAY YaCTHLAMM Npak-
THYECKH OTCYTCTBYET. K HECBA3HBIM Py HTAM OTHOCATCS HJIBL, IECKH (B TOM YHCJIC
IbLICBATHIC), FPABHIA, raibKa, 6y IbDKHHUK.

JlenieHue Ha CBA3SHBIC H HECBA3HBLIC TPYHTHI ABIACTCA YCIOBHBIM, TAaK KAK
MEXTy YaCTHLAMH HECBA3HOIO ITPyHTA KpymHOCTBIO MeHee 0,25 MM (cMm. m. 3.15)
BO3HHKAKOT CUJIBI CUEIUIEHHA, KOTOPBIC HEOOXOAMMO YUHTHIBATH MPH ONMPEACICHHU
NOpOra Tporanbs. B CBEXHX OTN0MEHHAX MENKO3EPHHCTHIE IPYHTHI, COACPKAUIHE
[IMHHCTBIE YaCTHLBI, BEAYT Ce0f MPEMMYIIECCTBEHHO KAK HECBA3HBIC, A MO MEpe
YNIOTHEHHA HAYHHAIOT NPOAB/IATL CBOHCTBA CBA3HBIX IPYHTOB.

3.2. KpynHocTh pedHbIX HAHOCOB OMPCACIACTCA HX MEXAHUYCCKUM aHa-
ausoM (TOCT 12536-79), Ha OCHOBAHHM KOTOPOIO CTPOHTCA KPHBAs IPaHyJIOMET-
PHYECKOTO CocTara (puc. 1).

p.%
100

80

60

40 A

//
)

20 4

/

0,1 02 03 05 1,0 20 3,0 50 10,0 d, mm

>

Puc. 1. KpuBas rpanynoMeTpuyeckoro cocTaBa HaHOCOB
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3.3. [ pyHT NPEANIOIIAraeTCs OQHOPOMHBIM 10 KPyNHOCTH ITPH KO3 (pHIHCH-
TE Pa3HO3EPHUCTOCTH dys /dg <5 . Ipu pacueTax OTMOCTKH, obpasyromeiica B
NPOLECCE Pa3MblBA PA3HO3EPHHUCTOTO IPYHTA, OAHOPOAHBIM CYHMTAETCH TPYHT,
XapakTepu3lycmbiii 3uauenneM K, =d/dy; >0,6.

3.4. I1nOTHOCTB MaTEPHANIA PCYHBIX HAHOCOB P . M3MEHSETCSA B 3aBHCHMOC-
TH OT HX MUMHEpanoruyeckoro cocraea [10] (ta6n. 1). IIpu orcyTCTBHH AaHHBIX
CHEIHAJIBHBIX H3BICKAHHWH CPEAHAA MIOTHOCTb PEYHBIX HAHOCOB MOXET OBITH
NpMHATA PaBHO# 2,65 1/M°,

Ta6nuya 1
IL1oTHOCTL MaTepHa/Ia PeYHLIX HAHOCOB PA3JIHYHOINO
MHMHEPAIOrH4ECKOro COCTaBa
Topoap! ILnoTHOCTB Topoas! IlnoTHOCTH
ps, /M p,, M

H3BecTHAK 2,46-2,84 || TpaxHThl H KpEMEHD 2,60-2,80
IMecyanuk 2,20-2,50 (| I'pauuThl 2,51-3,05
Tneiic 2,40-2,70 | BazanbTel 2,70-3,20
Ksapu, mmnar u 2,50-2,83 Kopyra u Tsxe b 3.30-4,50
MpaMop nar

3.5. TInoTHOCT IPYHTA P, B AJUMOBHAILHEIX OTIOMCHHUAX ONPEACHACTCA
MOPHUCTOCTBK) OTAOKEHHI & H IUIOTHOCTBIO MATEPHANA HAHOCOB P,

P =(-3)p,. M

IlpH OTCY TCTBHH JAHHBIX H3BICKAHHI 3HAYEHHE MOXKET OLITH MPHHATO MO
Tabm. 2.

3.6. ITopHCTOCTB IPYHTA , ONPEAENACMAN KAK OTHOMICHHE 00BEMa nop K 00-
meMy oOBeMy TPyHTa, Pa3avMHA MM OMHOPOJHBIX HAHOCOB PA3HOH KPySIHOCTH M
HM3MEHACTCA B NpeAenax, ykasaHHsIX B 1abu. 3 [10, 19).

B MexaHHKe rpyHTOB 4acTo ynoTpedisieTcs NOHATHE Koopguyuenm nopuc-
mocmu e, ONPEAENACMOE KaK OTHOMEHHKE 06bcMa nop k 06beMy TBEpPAOH 4aCTH
rpyHra. CBA3b MEXIy NMOPHCTOCTBIO H Ko3())HUHMEHTOM MOPHCTOCTH Npea-
cTaBsseTcs coorsomenueM 8 = e/(1 + e). Henonb3osanue B pacueTax pycioBhiX
IPOLECCOB M TPAHCIIOPTA HAHOCOB MOHATHE nopucmocmu ABRseTcA Gonee ynob-
HBIM, ITOCKOJIBKY OHO HETIOCPEACTBEHHO CBA3AHO C mnuenrpauueﬁ HAHOCOB Ha
JHe BOAOTOKa: s+ 8= 1.
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TaGnuya 2
IL10THOCTL AOHHBIX OTJIOKEHMIH Prp, B 3aBHCHMOCTH OT HX COCTaBA

HamumenoBanme paiaiii, uameTp 4acTvll, MM,
e U NIpeJieNbl X CORepaHms B %o 110 Becy _ P,
rpyHTA TIMHA [ Wi NbLTb NecoK rpaBuit rajibka m‘&
<0,00ll(),001—0,005—p,01—0,05~0,1—0,27 51— [2-55~ 1020450
0,005 10,01 10,0501 02 (0,5 |1,0 |2 10 {20 50 (100}
et 10— 700
rOHKHE 10-20{ 6070 200
800
15534 60-80 2040 900
Hnwic
NPHMECHO 10200 6070 | 1020 e
necKa
§ 20~ 1100
MCJIKHC
NECKH 10-20| 40-70 40 1200
BAUIICHHBIC
T TeineBaTbi
MCJIKHE U
20— 1200
CpeaHMe 10-20 | 40-70
NEeCKH A0 1300
SAUICHHBE
e s 1020 20-40 | 40-70 1300-
SAUICHHBE
Menkue
20— 10- 1500
recKH ap | 40-70 1600
Cpemme 10— 20-140- 1600
MECKH 20 40 [70 1700
Cpenyue u
Oy 20-40 | 60-70 1000-
TICCKH
[Tecku ¢ 1700
rpaBHCM 60-70 20-40 2100
N 10~ 10 1800
T pasurid ho | 9O ho 2100
aIbKa C 2000
m—— 2040 60-70 5400

Ipumeuanns: 1. [IpuBeneHHbie 30ech 3HaEHUA P ,COOTBETCTBYIOT ILIOTHOMY 3aJie-
TaHHIO FPYHTOB; UIA CBCXKHUX OTIOKCHUHA 3HAUCHUA P IOTKHB! GBITh yMENbLIEHbI.

2. B Ta6nuue He YIHTBIBAETCA COACPIKAHHE OPraHUUECKHX BEMICCTB, YMEHbIIAIOUMX
HAUCHUE P, Ha 20 - 30 » 30 —50% npu coaepKaHUKM OPraHUMECKUX OCTATKOB COOTBETCT-
BeHHO 5 H  10%.

3.3a ocHoBy TabIMLbI NPUHATHI HECKO/bKO CKOPPEKTHPOBAHKbIE lanHbIe [ 19, Tabn. 13.2).
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Tabnuya 3
ITokasare/m NOPHCTOCTH FPYHTOB PAIHYHON KPYNHOCTH

HaumeHoBanue Pasmeptt qilf;“u TpyHTa, IMopucrocts | KoadduimeHt
HaHOCOB = ) MOPUCTOCTH €
OT — I0 cpemHui
I'nuna <0,001 0,52-0,29 0,34-0,22
Hn
MEJIKHit 0,001-0,005| 0,003 0,80-0,70 0,44-0,41
KpYy NHBIHA 0,005-0,01| 0,0075 0,80-0,65 0,44-0,39
ITbutb
MeJTKat 0,01-0,05 0,03 0,65-0,50 0,39-0,33
KpynHas 0,05-0,1 0,075 0,50-0,35 0,33-0,26
Iecox
MEJIKHA 0,1-0,2 0,15 0,45-0,35 0,31-0,26
cpemHuit 0,2-0,5 0,35 0,45-0,35 0,31-0,26
KPY ITHBI 0,5-1 0,75 0,40-0,28 0,29-0,22
I'paBuit
MeJIKHH 1-2 1,5 0,40-0,28 0,29-0,22
CpeaHHit 2-5 3,5 0,40-0,28 0,29-0,22
KpY ITHBIH 5-10 1,5 0,40-0,28 0,29-0,22
I'ambka
MeJIKas 10-20 15 0,40-0,28 0,29-0,22
cpeaHas 20-50 35 0,40-0,28 0,29-0,22
KpyTHas 50-100 75 0,40-028 0.29-0,22
BasmyHsi
cpeaHue 100-200 150 0,40-0,28 0,29-0,22
MEJIKHE 200-500 350 0,40-0,28 0,29-0,22
KPYITHBIE 500-1000 750 ~0,40-0,28 0,29-0,22

Tpumeuanne, Bonbiime 3HaueHus 8 U e OTHOCATCS K FPYHTaM, YaCTHIb! KOTOPLIX
HMEIOT OKaTaHHYIO GOpMY, MEHBILIHME — K FPYHTaM, CIOKEHHBIM YaCTHIAMH [11aCTHHYa-
To#t opMsl (cM. 1. 3.9).

3.7. KpynmHOCTB OHOPOQHOTO IPYHTA, a TAKKE KPYMHOCTh OTACNIBHBIX (hpak-
i Pa3HO3CPHHCTOIO IPYHTA ONPEACIACTCA CPEAHCAPHDMETHYCCKUM Pa3MEPOM
OTBEPCTHH CHT, OrPAHHYHBAIOILHKX PACCMATPHBAEMYIO (PAKLIHIO.

B HexoTOphIX Cyyasx (IPH ONMpPENENCHHH THAPABIHYECKOH KPYMHOCTH,
BBICOTHI 3CPHHCTOH LIEPOXOBATOCTH H T.II.) IS MOBBIIEHHA TOYHOCTH pacyera
Leaecoobpa3Ho MCNONB30BATH B KAYECTBE rEOMETPHYECKOM XapaKTEPHCTHKH
KPYNMHOCTH HAHOCOB NMPHBCACHHBIH AHAMETP, TO €CTh AHAMETP wWApa, 0O6beM
KOTOPOTO PaBEH CPEAHECTATHCTHYECKOMY OOBCMY HaCTHI| AAHHOH (paKumH.

Jins onpenencHHA MPHBEJCHHOTO JHAMETPa MO JaHHBLIM CHTOBOTO aHAJIH3a
MOryT GbITh HCMIOMBL30BaHBI CIICAYIOMHE (PopMyIs [S], cipaBeAMBEIE AIA YACTHL
rpyHTa Haubonee pacnpocTpanenHoi gopmer 0 = 0,73 (cm. n. 3.9):
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IPH MCMONb30BAHHH IITAMNOBAHHBIX CHT C KPY IILIMH OTBEPCTUAMH

d=090d_; 2
pH HCNONB30BAHHH TUICTCHBIX CHT C KBAAPATHBIMH OTBCPCTHAMHA

e d, ¥ dp— COOTBETCTBEHHO CPEAHEAPHMETHUECKHE PAIMEDPEI OTBEPCTHIA (KpY-
0# WM KBagpaTHO#H (OpMBI), OrpaHHYHBAIOIIMX PACCMATPHBAEMYIO (ppakinmo.

ITpameuyanne. B ctangapTHom HaGope cHT ¢ oTBepcTHAMK 0,14; 0,315; 0,63; 1,25,
2,5;5; 10; 20 1 40 MM nneTeHbIMH (C KBaJIpaTHEIMH OTBEPCTHAMH) ABNIZIOTCA CHTa pasme-
pom 0,14 — 2.5 MM, ocTanbHBIE CHTA MMEIOT KpYIble OTBepcTHA. B cTaHgapTHoM Habope
cuT ¢ oTBepeTHaMu 0,1; 0,25; 0,5; 1; 2; 3; 5; 7 u 10 MM rIeTEeHBIMH ABNAIOTCA CHTa pa3Me-
pom 0,1 — 0,5 MM, ocTanbHblE CHTa UMEIOT KPYIJILIC OTBEPCTHA.

3.8. Kpynnocrte mempyadimx vyactuy (< 0,1 MM) onpenensercs Ha
OCHOBAHHH HCCJICAOBAHHA HX TMAPABIMYECKOH KPYNHOCTH IyTEM OCAXKICHHSA
yacTui B Bozie. Onpeaenenue pazMepa YacTHI] O HX FMAPABIHYECKOH KPYTHOCTH
MPOH3BOAHTCA NO JAHHLIM, MPHBOOHMBIM B 11. 3.11.

3.9. ®dopma 3epcH HECBAZHOTO TPYHTA MOXKET OBITh OXapakTcpu30BaHa
napamerpoM [43]

d 2
0 pral @

raca u b — JUMHA M LIMPHHA MAKCHMATBHOTO CEYEHUA YACTHIIBL, d - IPHBEICHHLIH
JAMAMETP YACTHUBL.

Kak npaBHio, 1/19 €CTECTBEHHBIX PEYHBIX HAHOCOB NapameTp GopMBI u3me-
HAercs ot 0 = 0,5 s IACTHHYATBIX YaCTHL 00 0 = 1 11 mapoobpa3HbIX HaCTHIL.
IIpn OTCYTCTBMH JAHHBIX HEMOCPEACTBECHHBIX M3MEPECHUH 3HaueHHE O MOXKET
6b1Th PUHATO paBHbM 0,73, YTO COOTBETCTBY ET HEKOTOPOI OCpeXHEHHOH (HanGo-
nee 4acTo BeTpevarouteifcsa) Gopme yacTuil.

3.10. Onmoit U3 OCHOBHBIX XapaKTEPHCTHK CONMPOTHUBIIAEMOCTH TPyHTA
Pa3sMBIBY ABILIETCS €ro YACIbHOE CLCIUICHHE, ONPEACIIEMOE HA OCHOBAHHH HCIIBI-
TaHHi# 06pa3uoB rpyHTa Ha Cpe3.

HopMarusHEIC 3HA4YEHHA € BBLMHCIAIOTCA MO METOXY HAMMEHBIIHX
KBaApaToB [UMA BCEH COBOKYIMHOCTH MCCICAOBAHHBIX 00Pa3LOB B COOTBETCTBHH C
FOCT 20522-96. Ilpu BuraucicHHH NPEAETBHBIX HEPA3MBIBAIOINHX CKOPOCTEH
HeobxonuMo yunThiBarh k03(GuuMEHT 6e30macHOCTH K, XapakTepH3yromuii
BEPOATHOCTD OTKJIOHEHHA CHJI CUCTUICHHA OT HOPMATHBHOTO 3HAYCHHA,

(o]
KC =/(1—tol c—“]’ )
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€ G- CpemHee KBAIpaTHYECKOE OTKIOHEHHE 3HAYEHMit ¢ oT c''; I, - x03hdu-
IUEHT, npuHuMaeMsbiid o 1abn. XK.2 TOCT 20522-96 B 3aBHCHMOCTH OT YMCNa
HCIIBITAHKI W 33JAHHOH OHOCTOPOHHEIH JOBEPHTENLHOM BEPOATHOCTH (., KOTOPYIO
B PacyeTax pycIOBBIX MPOLECCOB ClICAYeT NpupaBHuBars 0,95.

Ipu OTCYTCTBMH JAHHBIX MCIBITAHMIT 00pa3LOB IPyHTa Ha cpe3 K Moxer
6bITH MPHOMHKEHHO TPHHATO PABHBIM 2.

Jlnst NpeABAPHTETLHEIX PACUETOB € CBABHBIX TPYHTOB MOMET OTPEAEIIATHCS
1o Ta61. 4 B 3aBHCHMOCTH OT OCHOBHBIX XADAKTCPHCTHK I'PYHTA: KOHCHCTEHIMH J; H
MIOPHCTOCTH d.

Ta6nuya 4

Cpemime 3HaeHUA HOPMATHBHOND CUETUICHHS ' CBSBHBLIX IPYHTOR, KIIa = T/M-¢

Koncuc- Topuctocms &
Bun TeHLHS
TpyHTa Jy 0,300 | 0,325 | 0,350 [0,375] 0,400 | 0,425 | 0,40| 0,475 | 0,500 |0,525

0-025 |165[135(nsloft7s| -[-] - ==
025-075| 14 [115] 95| 7] 5 |35 - - | - | -
0-025 |495| 44 | 38 [335)295(255(22,5/200]( 18 | -
Cyrmaam| 025-0,50 | 40 |37,5| 35 [31| 27 | 23 [19{16,5]|155]| -

Cynecu

050-075| - | — | - |275] 24 |205[17| 15| 13 | 11
0-025 | - | — |815[745| 65 | 55 | 49 |435|38,5|33,5
Imem | 025-050 | — | — | — |605] 56 | 51 | 45|39,5|345[295
050-075| - | — | - |47]445| a1 [ 38[345] 31 [265

Ipameuanne. Tabnuua cocraneHa Ha ocHoe AaHHbIX CHuIT 2.02.01-83*, ra6n. 2
npun. 1.

KOHCHCTEHIHA rpyHTa HAXOAHTCA 1o opMmyne
LW,
L -w, ©)

rae W, — npupoaHAA BIXHOCTb IPyHTA B JOMAX €AMHMULL, W, u Wp — CooT-
BCTCTBEHHO BJIAXHOCTh HA TPAHHIE TEKYYECTH M HA IPAHHLIEC CKATHIBAHMS (IL1ac-
THYHOCTH).
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Inapasrdeckas KpymHOCTh HAHOCOB

3.11. 'mnpaBaAueCKas KPyMHOCTh w YACTHIL HECBS3HOTO FPYHTa MOXCT
OBITb ONPEACICHA B 3ABUCHMOCTH OT HX NPUBEACHHOTO AHaMeTpa d M IJIOTHOCTH
Py, @ TAKHKE OT KMHEMATHYCCKOTO KOI((PUIHECHTA BAZKOCTH MPH H3BECTHOMH
TeMIIEparype {° (pUC. 2) K IUIOTHOCTH BoAbI P, 1o hopmyne A.B. Bekcnepa [6]

-1/2

d*
[ }g v 1+1,75-10 "% Re

2
—Red 244 75.1071%ReS,
4 Red Red

rae Re, ,_% (p— l]gd.

Pexxumpl 0OTEKAHHA 4aCTHL MOTOKOM OOBIMHO ONPEACIAIOT MO YHCITY
PeiiHOnbACa B HECKOILKO MHOH (hopMe 3aIUCH;

Re:ﬁ-
v

12
\\

N

1.0 P

oLl ittty
0 10 20 30 1°C

Puc. 2. 3aBHCHMOCTbL KHHeMaTHYecKoro koadduumuenra
BA3KOCTH BOJBl V OT TemmepaTypsl ¢°C
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J mempqaiiunx yactvu (d < 0,10 MM), XapaKTepH 3y OLIMXCs JJAMHHAPHBIM

PEXHMOM OOTEKAHHUs IPH CBOOONHOM NAJEHHH (Re = w—‘f[' <10 ) 3aBUCUMOCTD (7)
MOXET HCNIOJIL30BAThCA B YIPOLUCHHOM BHIIE
[ P )4
w= é P J VY . ®)
1+ \/ 1+ %[S—; -1 —;‘g

npu d < 0,05 MM (Re <0,1) 3ta popmyna mpeobpasyercs B Gosnee npocTyro 3aBH-
cumocts Crokca

18{ p,, v

Jng 4yacTHI KPyNMHOCTBIO d 2> 2,5 MM, XapaKTepH3yOIWHUXCca TypOyaeHT-
HBIM pe>kHMOM 00Tekanus ( Re > 400 ), 3aBHCHMOCTD (7) mproGpeTaer BUA

Ps —Pw
= [ 2 od
w 1’ 0.9p., ga . )

IITkana rugpaBIMYeCcKOit KPYITHOCTH YaCTHII TPYHTa w B 3aBHCHMOCTH OT
HX NPUBEIEHHOTO AMaMeTpa d B COOTBETCTBHH C (opmynamu (7) — (9) ama
HaHOCOB, HMEIOIMX MIOTHOCTH 4acTHI, P, = 2650 kr/M*, npuBeneHa Ha puc. 3 u
BTabn. 5. Ilpu noab30BaHHK 3ITHMHU AAHHBIMH BIMAHHE OTIHYMA IUIOTHOCTH P, OT
2650 kr/M*® Ha THZPABJIMYECKYK) KPYNHOCTh MOXCT OBITH YYTEHO MOMPABOYHBIM
k03¢ duumentom B, mo popmyne

2
w=_1_(p_:_1 a

w= Bpwr s (10)
IAe W, —3HAYEHHE MUAPABIHYECKOH KPYITHOCTH YaCTHI IPH P = 2650 kr/M* o
JAHHBIM rpaduka puc. 3 wian Tabm. S;

k
- Ps _ , k=1~—]—
Po {0’605[;),, J] ’ 2+ (60Re) ° an

w.d
rae Re npHOMWKEHHO MOXXET MPUHHUMATHCA PaBHBIM % 3asucumocts (11) ans

YaCTHI, COOTBETCTBYIOIMX JamuHaphomy (Re <1) u TypGynentromy (Re > 400)
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pexXHMAM 006TEKAHHA, CYLICCTBCHHO YNPOLUAETCA 3a CYET TOTO, YTO MOKA3ATEb
CTCNCHH K MPHHUMACT MPAKTHUCCKH NOCTOSHHBIC 3HAuUcHHA: k =1 mpu Re<1u
k=05 npu Re >400.

3.12. ®opma 4aCTHIL TPH ONPEJCICHUHM THAPABIHYCCKON KPYIHOCTH MO-
HET GBITh YUTEHA NONPABOYHBIM K03 duumerTom B, mo Gopmyne

WO =wa’ (12)

e B, onpenensercs 3aBucuMoctsio A B. Bexcnepa [6], ocHOBaHHOI Ha IxCnepH-
MCHTAJIbHBIX JaHHBIX B.B. Pomanosckoro [41],

2406-175

P 1+(75/Re) - 13

Brusnye GopMel He CKa3bIBAETCA HA THAPABIM4ECKOM KPYMHOCTH YaCTHLL,
XaPAKTEPU3YIOWHXCA JJAMHHAPHBIM PEKHMOM OOTCKAHHA NMPH CBOOOJHOM mMa-
acHuu, To €CTh MpH Re < 1xo3dduument B, =1. HanGonee omyTumo BausHue
(OPMEI 1% YAaCTHL C TypOyJICHTHBIM PEKUMOM OOTEKAHHUA (Re 2 400) AJIS KOTO-
prix opmyna (13) HeckonbKO ynpouaerca

B, =2408-075. (14)

IMpu 6 = 0,73 nonpasounsit koadduuuent B, =1. Yucno Re, Bxoasmee
B 3aBHCHMOCTD (13), MOXeT MPUHHMATBHCA COOTBETCTBYIOLUMM 3HAYECHHIO W TIO
rpaduxy Ha puc. 3 niam Tabn. S ¢ y4eToM NONpaBKu Bp

3.13. Ilpu 3HaYMTENBLHOM COAEP)KAHHM HAHOCOB (KOHLEHTpamua S > 1%
HIM MYTHOCTB € S 25 Kr/M*) BMECTO rMAPABIHYECKOH KPYITHOCTH, XAPAKTEPH-
JyIOICH MOBEACHHE B OTOKE OMHHOYHBIX YaCTHIl, CJICAYET HCIONb30BATH IPyTI-
MOBYIO FMAPABIHYECKYIO KPYTTHOCTb, YHHTBIBAIOIYIO B3AUMHOE BIIHAHHE YACTHIL{
HAHOCOB HA NMOBEACHME OTACILHOH YaCTHLBI H ONPEAE/ACMYIO B COOTBCTCTBHH C
PpEKOMEHIA-UHAMH, COAEpKAUMHUCA B [5, 14].

HepasmeiBalonme cKopocTH

3.14. Hepa3mbiBaiomas CKOPOCTh AJIi AAHHOTO IPYHTAa XapaKTepH3yeT
YCTOH4MBOCTD €TO Ha JHE TOTOKA. ITpH 3TOM MOTYT OBITE BHILETCHDBI Pa3/IMYHBIE
COCTOSHH, COOTBETCTBYIOIIHE PA3HO# CTCNICHH HANIG)KHOCTH HIIH Pa3HOMH BEPOAT-
HOCTH CPbIBa YaCTHII CO IHa NOTOKA. B 4aCTHOCTH, MPHHATO pa3iaH4aTh JBA COC-
TOAHMA, NIEPBOE H3 KOTOPHIX ONPEAENACT YCTOHYHBOCTE OTACIBHBIX 3€PEH IPYHTA
Ha JHE IOTOKA, BTOPOE — YCTOHYHBOCTb MOBEPXHOCTHOTO CJIOA TPYHTA B LIEJIOM.



d, MM

0.01 2 3 45 70401 2 3 45 701 2 345 710 2 3 45 7100 2 3 43- 7 100{)0
1 1
W, M/c:7 v w, Mic
5 5
4 4
3 3
/ a
2 M 2
el
0.001 1.0
7 F 7
/
5 ] 5
3 30 . Pati 4
°
’ /AT s
X A
2 > 2
.\1=(I)°C
0.0001 | 0.1
-
7 v 300 7
5 252 i 71 5
4 208 JS‘ 4
3 -
10° 3
2 2
5
\\t=-o°c
0.00001 I J I J 0.01
0001 2 3 45 7 01 2 345 71 2 345 710 2 345 7100 2 345 71000
d. MM

Puc.3. 3aBHCHMOCTD MHPABIHYECKOH KPYMHOCTH YacTHIL HAHOCOB W OT HX NMpHUBEAEHHOrO AHaMeTpa d
H TeMnepatypsl Boas! ¢°C (npu ko3pduuuente popmut 6 = 0,73)

S¢ S00Z-v0C'LZ'¥E OO
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Tabmma 5
Ippasmricckas KpyIHRoCTE “1aCTHI HANOCOR IUIOTHOCTLIO
p,=2,65 T/ 1 ¢ xoopdmmenrom Goprs 0 =0,73
A JIaMHHApHEI B NEPEXOHBIH PEXAME OCIKICHHA
Tpwno- I'napasnnycckas KpynHOCTE W, W/C, NpH TeMneparype 1°C
Avane1p (1 5° 10° 15° 20° 25° 30°
d, an

00050 | 00000125 00000148 00000172 | 00000197 | 0,0000228 | 00000251 | 00000280
00075 |0,0000282| 00000333 | 00000387 | 00000443 | 00000502 | 00000564 | 0.0000629
0010 |0,0000502| 00000592 | 00000688 | 00000778 | 0,0000893 | 0000100 [0,000112
0015 |0,0001129| 00001332 | 00001547 | 0000177 |0,000201 {0,000226 0000252
0020 [0,000201 |0000237 |0000275 |0000315 |0000357 |0000400 |0,000446
0025 0000314 |0000370 |0000429 (0000492 {0000557 |0000624 |0000696
0030 {0,000451 {0,000532 {0000617 {0000707 |0000800 |0000897 |0,000999
0040 |0,000800 |0000942 {000109 000125 (000141 [000158 |000176
0050 {000125 |000147 (000168 ;000194 [000219 000244 |0,00271
0075 |00027% (000323 000371 [000420 000469 [000519 |000569
0,100 00047 |000552 [000625 [000702 |000774 |000844 000912
0125 000713 000816 [000914 {001009 [00110 |0O01198 |001275
0,150 (000971 (001095 (001217 [00133 00143 00154 |00165
0175 (001241 00138 [00152 [00166 00178 00191 00202
020 001518 (00168 (00184 (00199 00213 00227 |0,0241
025 00208 0028 (00248 00267 0028 [00302 00320
030 00266 100292 (00315 00337 (00360 |00381 0,0400
035 00324 100354 |00381 00408 00433 00456 |00479
040 00385 00419 (00452 (00480 |00507 0058 00555
045 0044 00483 |00519 00549 |00577 {00603 00627
05 00508 00547 00584 |00617 [00646 |00671 0,069
06 00628 |00671 00708 00743 (00755 (00804 {00828
07 00745 |00786 (00822 |00857 (00890 |0092] 0,0%48
08 00854 |00892 00940 00977 01007 [01028 |0,1044
09 00953 |00999 |01038 (01073 ]0,1102 {01126 |0,1143
10 01045 [0109% (01129 (01167 |[O1196 (01218 [0,1237
12 0123 0,127 0,130 0,133 0,136 0,138 0,1402
14 0,139 0,143 0,146 0,149 0,151 0,153 0,154

16 0,154 0,158 0,160 0,163 0,165 0,166 0,167
18 0,167 0170 0,173 0,176 0,178 0,179 0,180
20 0,180 0,183 0,185 0,187 0,139 0,190 0,190
22 0,191 0,194 0,197 0,199 0,19 0,199 0,199
25 0210 0211 0212 0212 0212 0212 0212
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Ipodoaxcenue mabn. 5

b. TypOyrenrnmii pexwy ocaxacHns
Tuapasmm- Ipuncacn- I'wapapau- Mpuseacn- Tuapaann- |

Ipuscacn- gecxas o yeckan seckan
Hbl# AHa- HBIH JHa- HblH aua-
metp d , Mm xpr:“ :z:"' metp d ,m| *P. z"!"::;;“ metp d , Mm W');ﬂ,ll::;‘fc“
3,0 0,232 7 0,355 40 0,848
35 0,251 8 0,379 50 0,948
40 0,268 9 0,402 75 1,161
45 0,284 10 0,424 100 1,341
5,0 0,300 12 0,465 150 1,642
55 0,315 15 0,519 200 1,897
6,0 0,328 20 0,600 250 2,120
6,5 0,342 30 0,735 300 2323
Tpn pacuerax TpanRCHOpMANHH PYC3a NPEICILHYIO YCTOHIMBOCTS IPYHTA HA

JHE NOTOKA, NMPH KOTOPOH HPOHCXONHT NHIIGL MICBEICHHE OTACRBHBIX “ACTHI{
rpyHTa 6€3 HX CpHIBA, CAGLYET ONCHHBATEL JOCTAKCHHEM NOTOKOM 3HAYCHMSA
Hepazumbigaoujeii cxopocmu V, . [Ipa npeBLIeHAN CPEAHCH CROPOCTHIO MOTOKA
V 3nauchus V, HAMMAACTCA CPHB OTACHLHEIX 3CPEH, PHBOANIHHA NPH CKOPOCTH
V' =V, x HapymiCHEIO YCTORYMBOCTH HOBCPXROCTHOIO C/I0A rpyHTa. CROpocTs
¥, , cooTBeTCTRYIOMAN ITOMY COCTORHHIO B3AHMOCHCTBHA PyCAOBOTO NOTOXA H
TPYHTa HA €10 JHC, HA3KBACTCA PAIMABAIOLICH, YHCICHAOC JHACHHE €C MOXET
6nrrs onpenenero cornacuHo [11] no dopumyne Vo= ﬁVu.

[lpr BEMEHCHCHHH pacxosa HaHocoB 1m0 dopmymam n. 4.10 B xavecrse
ONPEACHAIOLICIO NAPAMCTPA NPHHATA HEPAIMEBAKMAA CkopocTs V, . [onarae
PasMuIBAIOMCH (HIH JONYCKIEMOH) CROPOCTH V|, 0GBMHO BCHONE3YETCA PR
OIICHKE YCTOHYMBOCTH KPCIUVICHHA PYCNa H COACPXHT B Cc6¢ HERDTOPYIO CTENCHb
pucka [17, 37, 38).

Cymecreylomme Mcroan onpeaencaua Y, 6asupyiorcs ua marcpuane
KCHCPHMEHTANLHKIX HCCACAOBAHME NMOBCIACHAA IPYHT2 NOJA BO3ACHCTBHEM
BoAHOTO noroxa. [Ipusoxumeie B mu. 3.15 — 316 GopMmynu ABAMOTCH B HACTORIEES
BpeMa Hanbonee 060cHOBAHHRIMY.

Heobxoaumo manbrciimee COBEPMICHCTBOBAHHC CNOCO00B OnpeAcicHHR V, .

3.15. /ing OXHOpPOAHLIX N0 KPYMHOCTH HECBA3ZHLIX IPYHTOB (CcM. I 3.3)
3HAMCHME V), NpH ABIXCHHA BO/IH, PABHOMEPHOM H GJIH3KOM K PABHOMCPHOMY, H
MAJILIX YK/IOHAX /IHA, B TOM 9HCHE npH i =, MoxeT ORTh onpenencno no (opayne
I E. Mupmxymags [34, 38]

o120 ) (1380 [2m [0 ).,
V, —O,{lg 2 —(]g 7 0,881, [(p, l}d-l-zanc], 15)

¢ U, ,— NpEAOHHAN (HA BHCOTC BHCTYNOB MIEPOXOBATOCTH) HCPAIMBIBAIOIAN
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CKOPOCTB NOTOKA; m,, — KO3()()HUHEHT, yUHTHIBAIOLIHIA BIIHAHHE HAHOCOB, COIEP-
HAIMUXCA B MOTOKE B KOJUTOMAHOM COCTOSHMH; JUIA YHCTHIX MOTOKOB m,, =1 ; npH
HAJIMYMH B KOJUIOMJHOM COCTOAHHH HAHOCOB, MYTHOCTb € KOTOpHIX 6onbme € =
0,1 xr/M®, m,, = 1,4 ; NpH IPOMEIKYTOYHBIX 3HAYCHHAX € KOIDOHUHEHT m,, MOKET
OBITL MPHHAT N0 PEHOMEHOJIOTHYECKOH 3ABHCHMOCTH

m, =1+04{-e /% ), (16)

2
ny = ["l_iJ — 03pHLHEHT NEPErpy3KH, YYHTHIBAIOMMIA H3MCHEHUE V, ox
H
a

BIIHAHHEM MYILCAMHOHHOIO XapaKTepa CKOpPOCTeH BOJM3H AHA M PaBHBIH KBAIpa-
Ty OTHOIIEHHA MAKCHMAJILHOH MTHOBEHHOW CKOPOCTH U ,,.. K OCPEAHCHHOH
CKODOCTH #, HA BHICOTE BHICTYNOB WICPOXOBATOCTH; 3HAYEHHE N, ONpPENCIIA-
erca no mpubmokenHoH (opMmyne, umeromel no npemoieHmo A.B. Bexcnepa
[6, 38) cnemyrommit BuA

n =l+———————l—; 17

" , V3
0,3+ 17
gd
c;',, — YCTAJIOCTHAA NMPOMHOCTD HA Pa3phiB HECBA3HOIO IPYHTA, YYHTHIBAIOMAA NOAB-

JICHHE CHJI CUEIUICHHA MEXAY YaCTHLAMH MEJIKO3CPHHCTOTO IpyHTa ( d < 0,25 MM),
KOTOpas [UIA IPYHTOB MPHPOIHOIO IUIOTHOIO cnokeHua {6, 38] onpenemsercsa no
3aBHCHMOCTH

23
ch =8 v:

yu — P w8 s ¥E ) (18)
K~ wo3¢drment 6e30macoct (cM. Gopmyny (5)).

JUns HECBA3HBIX IPYHTOB IUIOTHOCTHIO P, = 2650 kr/M® B noTokax, cBo-
60aHBIX OT HAHOCOB, 3HAYCHME V), MOXHO MPHHUMATH N0 rpaduxy puc. 4 wiu
1abn. 6. OUIMYHE MIOTHOCTH MATEPHANA HAHOCOB OT P, = 2650 xr/M’ MoXeT
OBITH YUTEHO C MOMONIBIO K03pHLHEHTa Bp , HA KOTOPBIH YMHOXAIOTCA SHAYCHHA
V. , npuBeacHHbIC B Tabn.6 H Ha rpaduke pHC. 4.

_ p, —1000
B"J 1650 9

Iae P, — IIOTHOCTh MATEPHANA HAHOCOB, KI/M®.
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V., mic
Uy u,M/C
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0 Lasii n
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Puc.4. 3aBHCHMOCTB HepasMbiBaloLle# CKOPOCTH V' HECBA3HBIX FPYHTOB OT lHaMeTpa
H
4acTHL, d W MYGHHBI 10TOKa h (MIPK TUIOTHOCTH P_ = 2650 Kr/M>?, koaddpuunente dGopmsl
0 = 0,73, xo3pduuueHTe Ge3onacHOCTH kc =2 u koopPpuunente m, =1)

VYyer GopMbI HACTHI MECUAHBIX ¥ IPABUIHO-TANCYHUKOBBIX IPYHTOB MOMXET
OLITe MPHOIMDKEHHO OCyWIeCTBIEH (10 npemtoxenmo A.B. Bekcnepa [6]) ymuo-
AEHHEM 3HAuCHUA V| nomyueHHOro nmo ¢gopmyne (15) WM C MOMOIIBIO COOTBET-
CTByIOmHX €ii Tabn. 6 u rpaduka puc. 4, Ha NONPaBoOYHbL KO3 PHIUMEHT
B, =1+ 1,2-1,656
Y 14(75/Re)
IOy EHHBIi C HCTIONB30BAHHEM NaHHBIX B.B. PomanoBckoro [42]. Bnusuue ¢op-
MBI HE CKa3bIBAETCA HA 3HAYCHMAX V| 4acTHU MajblX pa3MEpOB, XapaKTEpH-

20)

JyIOMMXCA JIAMHHADHLIM PEKMMOM OOTCKAHHA NpH CBOOOAHOM MANECHHH: NPH

Re= l"v‘iSl B, =1. HauGonee omyrumo Bamsuue (popMsl 414 4acTHL C Typ-

6y IEHTHBIM pexXMMoOM O0OTEekaHHsa npu cBoboaHOM magenuu (d >2.5 MM,
Re > 400), s kotopsix ¢opmyna (20) HECKOIBKO YIPOIAETCA

B, =22-1650. Q1)
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TaGnuya 6
Hepasmbiaiomue CKopocTH V| JUis HECRSI3HBIX IPYHTOB
Cpepsia cxopocts V ,ale,
I'pyHTHI M MX XapaKTEPUCTHKH Tpraon- DK ryGHiie noroia B m
PasHOBHIHOCTD | mast cxo-
(pasHO3cpHHC- pactet pocTh
" HbIA
TbI# FPYHT, u . Ha

Ama- | A8
HaWMEHOBAHHE | XapaKTepH3ye- BLICOTE

OCHOBHOTOIpyHTa|  Mbiii cko- ml BHICTYTIOB

os| 1 |3] 5|10

poctsio V| " | mepoxo-
Gnnaxoﬁ: ub;:, BATOCTH
YKa3aHHOMH)

Mwumwic | 005 | 009 |037]0,391043] 044 046
v MEJTKHM IeC-

KOM
o| 008 |027 0
—— ol ! 1271 0,29 032|033 | 035
.. |xwit c ipH-
vemanit 100 015 | 007 |025|027030] 031|032
PGIHCTO 020 | 007 |025|027]029| 031|032
Tlecok Mel-
KWMCIH- | 939 | 008 [026]028(031]032]034
Tecok |cpemmi HOH, IIeCOK
M| emiic | 040 | 009 |028]030033{ 035|037
TIPHMECKIO
XYmoo | 50 | 0,09 {029 031 035|037
Tooxopen | 0 | 009 | 029031035/ 037 039
HEICPHI-
.| CTBIH C IJIH-
xpymatil ST | 075 | 011 10331035 1039) 041 | 044
MECHIO Ipa-
BHA
Toammiae| 10 | 012 [036]039 043 046 | 049
.. |KMi C IIpH-
memarii |\ °! 15 | 015 [041]044 (050 053|056
YT 1 20 | 017 | 045|049 |055| 058 | 062
T'pasuit I'pasuit,
Cﬂgﬁmﬂmc 30 | 021 |052]056|064] 068|073
CPOIHHMH | necraxpyn- | 40 | 024 | 057|063 072} 076 | 081
HOIr0 H MCJI-
KOro rpaeust | 50 026 |061] 068078 082 089
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IIpooonxcenue maén. 6

Cpensis ckopocts V, , Mlc,

I'pyHiLI 4 HX XapaKTEPHCTHKH Tipwsion- TIpH E1yGHbe noToka. A , M
PasHOBHIHOCTY _| mascxo-
maii | PO
Thil TpyHT, Uy, HA
mumcaopanne | xapaxrepuiye-| 2% | niicore 05 1 3 5 10
ocnomororpynra | mutiicko- | M™P |psicrynos
poctwio V,, , m:;— epoXo-
ootk |"™ % | patocm
yKkazaHHOH) MM
50 026 | 061 | 068 | 0,78 | 082 | 0,89
it ¢ noseon
[ pemaif | nm‘[:nm M 75 | 033 [ 070 | 078 | 090 | 09 | 1,04
rpaBHEM
100 037 | 0,78 | 08 | 1,00 | 1,07 | 1,16
I"anbia cpen-
|Menxas [msscneckom | 150 | 045 08 | 099 | ,LI6 | 124 | 1,35
M rpaBHeM
20| 052 {097 ] 109 1,29 | 138 | 1,51
["amia kpyn-

mascupa- | 300 | 063 | 1,10 | 125 | 149 | 160 | 1,75
lama (cpejpum (Mocopa- | 400 | 073 | 119 | 137 | 165 | 178 | 1.95

500 | 083 | 127 | 146 | 1,78 | 192 | 2,12

medl-
|xpymmas [ime c ramskoii| 750 1,01 - 165 | 203 | 221 | 245
M I'paBHEM
1000| 115 - 1,79 | 2,23 | 244 | 271
[ BaryHbt
|mMemme  {cpepme c 1500 141 - - 254 1 279 | 3,13
TTRKOM
Banynia 2000]| 163 - - 276 | 305 | 345
Bamysnl
CPEBHEC | 3000 1,99 - - | 310 346 | 34
CpeIpnc TIPHMECHO ’
KpyIHBIX

Ilpr 6 =0,73 nonpasounsni ko3 duument P, = 1. YUucno Peiinonbaca,
BXOAAIIEE B 3aBHCHMOCTH (20) u (21), MOXET OBITH NPHHATO MO 3HAYEHHIO W,
onpezcnseMomy 1o Tabn. 5, rpaduky puc. 3 i 3asucumoctam (7) — (8).

B mpenBapHTENIBbHEIX pacyeTax M IPH OTCYTCTBHM JAHHBIX O KPYMHOCTH
TPyHTa 3Ha4YeHHA V), MOTYT GLITh MPHOMDKECHHO NMPHHATHI COIJIACHO NPUBOIH-
MoMy B Tabl1. 6 OMMCaHHIO IPYHTA, COCTABICHHOMY C y4eTOM AaHHbIX [10].
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3.16. Jns HECBA3HOIO IPYHTA C KPYITHOCTBIO HaCTHI ¢ > 2,5 MM, B KOTOPOM
CHIJIBI CLCTUTEHAS TIPEHEOPEKUMO MBI, a KOID(DHIHEHT Neperpy3KH NOCTOAHEH
(n,, =4.3) M HE 3ABHCHT OT d, HEPA3MBIBAIOIIAA CKOPOCTH MOKET OBITh Onpe/ee-
HA 110 YNPOIUEHHOH (hopMyrne

8,84
/H =0,725[lg7 (22)

3.17. B cry4ae pa3HO3EPHECTOCTH HECBSI3HOTO TPYHTA, TO €CTh dgg / ds > 5
(cM. 1. 3.3), 1EpOXOBATOCTS PYCNIA ONPEAEILICTCA KPYIHBIMH (DPAKLHMAMH, B CBA3H C
YeM B BBIDOKCHHM IIOZ 3HAKOM Jorapu(ma B popmynax (15) u (22) Bmecro d
cleayeT NIPUHUMATD dys . [Tpu none30BannH Tab. 6 WM rpaHKOM PHC. 4 TIOJTyYCH-
HbIE C HX IIOMOLILIO 3HAYEHHA V), JOJDKHBI OBITH YMHOKCHBI HA NOMPABOYHBLII

18884/ dys)
1g(88h/d)

3.18. HepasMmbiBaromas CKOPOCTb I HECBA3HBIX TPYHTOB B HEPAaBHOMED-
HBIX IOTOKAX MOXET HECKOIBKO OT/IMYATHCA OT V,, B MOTOKAX PABHOMEPHBIX H
GM3KuX K paBHOMEpHBIM MpH i = 0. B Tex ciyyasx, KOIXAa HEPaBHOMEPHOCTH
CIIOKOMHBIX MOTOKOB 00yCIIOBJICHA MPAMBIMH HIH OOPAaTHHIMH YKJIOHAMH JHA
-0,07 <i< 0,07 npu 6;IM3KOM K TOPU3OHTAIBHOMY NOJIOKEHHIO CBOOOIHO# NMOBEPX-
HOCTH TIOTOKA, 3HAYEHHE V;, yYHTHIBAIOLICE BIHAHHMC YKIOHA, MOXET ObITh
OnpeesICHO 1o NpHOMDKEHHOH 10JTy 3Mnupuyeckoi 3apucumoctd M. I Ksacoroit
(20]

KO3(P(DULHEHT [ =

2

Vi =2 ~Tlgd @3)

e S — K03 (HUMCHT, YYHTBIBAIOIUMH BIMAHHE YKIIOHA JHA / M OTHOCHTE/ILHOH

IIEPOXOBATOCTH d/h HA paclpenc/ieHHe CKOPOCTH NO ITyOuHe noroka; IT — xo3¢-
2

|4
(uIMeHT, 3aBUCALIIIT OT YKJIOHA AHA U uvcna Opyna Fr = —Hh’ XapaKTEpU3YIOLIETO
g

YCIIOBHSA NPEACIBHOIO PABHOBECHSA I'PYHTA, B MOTOKAX, PABHOMEPHBIX H OMH3KHX K
paBHOMEpHOMY IIpH i = 0. Uncnewnpie 3Hauenns ¢ u [T ompenensmorcs no rpagu-
KaM puc. 5.

TIpu nonoxuTeabHBIX yKIOHaX qHa 0 < i < 0,07 3Ha4yeHue V,; MOKeT OBITh
OIPENIENIEHO MO YIPOIUEHHOM 3aBHCHMOCTH

V,, = V2 -S6gdi . @9
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Pue.5. I'padukn aus onpeaencuua koadpduuunenros & = f(d/h, iym I1=f(, Fr)

3.19. Jina CBA3HAIX TPYHTOB HEPa3MBIBAIONIME CKOpoCTH Y, cneayer onpe-
zenars [34, 38) no dopmyne L E. Mupixynasst

8.8h 8,8h s cy
v, = 08(lg },“=(137) o [[s - Jgd+l25p - },(25)

e U, ,— NPUAOHHAN HCPA3MBIBAIOMAA CKOPOCTb, d — NMPHBEACHHBIH AMAMETP
arperaroB (OTPHLIBAIOLIMXCA OTACNIBHOCTEH) CBA3HONO IPyHTA, M; NPH OTCYTCTBHH
JAHHBIX CTICIHANBHBIX HCCJICAOBAHMA MOXET ObITh MPHHATO d = 4 MM; n,, — A
CBRA3HEIX IPYHTOB IPH OTCY TCTBHHM JJAHHBIX MOJICTbHBIX HIIH HATYPHBIX HCC/IEJOBAHHIH

ceayer npuxuMmars n, =4 ; m,—cm.m.3.15; K -cm.n.3.10; c;'—ycmnocmax
OPO4HOCTh HA Pa3phIB CBA3HOIO TPYHTA, ONpeAe/iieMas B 3aBHCHMOCTH OT HOp-
MATHBHOTO 3HAYEHMA CUEIUIEHMA IPyHTa ¢ (cM. . 3.10) no dopmyne

el =035¢". (26)
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JUis CBABHBIX TPYHTOB IUIOTHOCTBIO P, = 2650 Kr/M> B IIOTOKAX, CBOOOIHBIX
OT HAHOCOB, V, MOXHO NMPUHKMMaTh 1o Tabu. 7 win no rpadHKy puc. 6 B 3aBHCH-

MOCTH OT PAaCYETHOIO CUEILIEHHS Cpyoy =C" / K

3.20. s CIOXHBIX CBA3HBIX IPYHTOB, COACPKAUIMX BIJTFOYEHHSA rPaBHA,
TaJIbKM HJIH BATYHOB, IPEAEIBHYIO HEPA3MBIBAKOILYIO CKOPOCTE CJIEAYET YCTAHAB-
JMBATh B 3aBUCHMOCTH OT KOJIMYCCTBA BKTIOYCHHH M XapaKTepa HX 3aJeraHus.
Jns rpyHTOB, B KOTOPBIX CBA3HAA YaCTh JIMIIb 3aNIOJHACT HOPHI (IMPOCTPAHCTBO)
MEXAY 3CPHAMHU [PABMSA WM FAJIbKH, 3HAUCHUE I/ CEAYET YCTAHABIMBATH KaK
Ana HecsasHoro rpyuTa. [Ipu o6veMe BrimoueHuii He Gonee 20% unu nNpH HX
CJIOMCTOM PAaCIOJIOKCHHH PACHET CJICAYET BECTH IO OCHOBHOMY rpyHTy [48].

3.21. B npenBapuTeNbHBIX pacueTax M NMPH OTCYTCTBMH AOCTATOYHEIX
JAHHBIX 714 pacueTa 1o gopmyne (25) 3HaueHue ¥, 1A CBA3HBIX IPYHTOB MOKET
6BITh MPHOILKEHHO ONPEETCHO N0 OPHCHTHPOBOUHOMY ONMHCAHHUIO BHIA FPYHTA,
TPHBOAMMOMY B Tabn. 7 B COOTBETCTBHH C JaHHBIMH, coaep KammMucs B [46].

CBsI3HBIC TPYHTHI, XapPaKTEPH3YIOIHECS B BOJOHACHILEHHOM COCTONHHH
TPELHHOBATOCTHIO, PACCMATPUBAIOTCA KAK HECBA3HbIC, €CJTH CONMPOTHBIIACMOCTh
pa3MBbIBY OTAEJIBHOCTEH IpyHTa He 0OyCIOBIMBaeT HazHaueHue 6onee HHU3KMX
HEpa3MBIBAIOLIMX CKOpPOCTEi 110 (hopmyrie (25). B 3ToM ciryyae Hepa3mbIBaromue
CKOPOCTH YCTaHABJIHBAIOT MO 3aBHCHMMOCTAM Ul HCCBSI3HBIX TPYHTOB, 3a KpyIl-
HOCTb YaCTHL HCCBA3ZHOIO IPYHTA NMPHHUMAIOT CPEAHMI pasMep (NMpHBEACHHBIH
JHAMETP, CM. I. 3.7) OTAENbHOCTEH, OKAMMIICHHBIX TPELMHAMH,

J1s HEKOTOPBIX BHIOB CKANBHBIX M MONYCKAILHBIX TPYHTOB 3HAYEHUA V|
NpeJeNbHbLIX HEPA3MBIBAIOIMX CKOPOCTEH MOryT ObITh NPHHATHI MO Tabn. 8,
3aHMMCTBOBAHHOMH H3 paborhl [46].

3.22. B MH)KCHEPHO# MPAKTHKE YCTOHYHBOCTb I'PYHTA NMPOTHB Pa3MbIBA
4acTO OIICHUBAETCS HE MO 3HAYCHHAM HCPA3MBIBAIOLICH CKOPOCTH V, , a no npe-
AC/IbHOMY HEPA3MBIBAIOMIEMY KACATEIBHOMY HANPsKCHHIO HA AHC (MJIH HA CMO-
YEHHOM MepHMETpe) moToka [13]

Tyw = PgHI = pul,, Q7

rae Ue, — 3HAYEHHC TMHAMHYECKOI CKOPOCTH, MPH KOTOPO#i IPYHT JAHHOTO COCTaBA
ABIAETCA NPEEBHO YCTOHYMBBIM IPOTHB Pa3MBIBA.
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Tabnuya 7
Hepasmemaromme ckopoct V, uisi CBASHLIX IPYHTOB

OpHCHTMPOBOYHOE ONHCAHME Iprpon- Cpeansis ckopoeTs Vy , M/,
uoozn;;gc:gg(:oa@);:;mw PacuerHoe HAACKO"\  \1pu riyGune notoka h, M
CIICTUTICH U Uy HA
Cpacy ~ | BBICOTE
c"/K, | Bbicty-
Cynech CYT/IHHOK MIHHBL k[la |noB 1me-| 0,5 1 3 5 10
(1/mc?) | poxosa-
TOCTH,
m/c
JIErKHit 0,5 0,16 {0,39]0,4310,49|0,5210,56
MATo™ 1 vano- 10 | 0,18 |0,44]0,48(0,55(0,58]0,63
IUIOTHAs
foT- S 2,0 0,21 [0,52/0,57]0,65!0,69|0,74
HbH 3,0 0,24 10,5910,6410,74 10,78 | 0,84
Cpeathe- 4,0 0,27 {0,650,71)0,81|0,86|0,92
TioTHaR nerkui  [Mavio- 50 0,29 {0,7110,77{0,89]0,98 | 1,01
CpeiHe IUIOTHbIE
II0T- 7,5 0,34 10,8310,91{1,04|1,10|1,19

TVIOTHASA |Hbiii TSDKEJIbIA

100 | 0,39 [0,96]1,04]1,20(1,27|1,37

nerkmi |cpeme- 125 | 0,42 1 1,03{1,13{1,30|1,37|1,47

TUXOTHRIC
foop- 150 | 0,46 |1,13|1,23|1,41| 149|161

TI0T- MAUTH-
Wil |remailme) | 17,5 | 0,50 |1,21]1,33]1,52|1,60| 1,72

20,0 | 0,53 {1,26(1,40|1,60{1,69{1,82
225 | 0,56 {1,36/1,48(1,70|1,80| 1,93

250 | 0,58 {1,42|1,55(1,78|1,88|2,02

300 | 0,63 [1,54]1,69{1,94|2,04 220
350 | 069 {1,67/1,83]2,09(2,21]2,38
40,0 | 0,74 |1,79{1,96{2,25(2,38 2,56
450 | 0,77 [1,88]2,06/2,35(2,49| 2,64
50,0 | 0,82 [1,99(2,17]2,502,63 2,84
600 | 089 {2,16]1238]27212,88{3.10

ITIOTHLIC
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Puc. 6. 3aBHCHMOCTL HEPA3MLIBAIOIMX CKOPOCTEH P CRA3ZHBIX FPyHTOB

OT PacueTHOTO 3HAaYEHH cuennenus ¢ = c /K_npu nnorHoctn
p, = 2650 xr/M® u kosbuimenTe m = 1

OnpernencHue 3HAYCHHA u, ANA HECBASHWIX IPYHTOB MOXET OBITH
1
V¥

d .
v, =| P }%‘ — K03(NpHIHEHT YCTORMHBOCTH IOHHBIX HACTHIL,
w Usy,

BHNomHeHo [22] no rpaduky B.C. Kuopo3a

Us d
= f] —2— |na puc.7, roe
A%

epexoA OT NMpejelIbHBIX 3HAYCHHI JHHAMHYECKOH CKOPOCTH (MJIM Kaca-
TEMLHOTO HANPSKEHHA) K HEPA3MBIBAIOINCH cpeaHell CKOPOCTH V, MoXeT ObiTh
OCymecTBieH ¢ noMoupio Gpopmynsl Ilesn

V =— |- =—=Us
H _‘/E p Jg'un, (28)

CTpaBCIIMBO#H /11 PABHOMEPHOIO MM GITH3KOTO K HEMY NOTOKA.
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Tabnuya 8
Hepasmuipaiomue CKOPOcTH V), 15t NOJYCKAJILHBIX H CKAJILHBLIX TPYHTOB

Cpeansa ckopocts V,, , M/c,

HanmenoBanue rpyHra npy ry6une noroka A, m
1 3 5 10 15 20
AneBpoHT Cabsiit 0,50 | 0,60 | 0,70 | 0,80 | 0,85 | 0,90
g‘;fgg:" CpeaHen 1,00 | 1,25 | 1,40 | 1,60 | 1,70 | 1,80
AJIEBPOJTHT KDCIIKHi 1,50 { 1,90 | 2,05 | 240 | 2,60 | 2,70
Meprens 2,50 | 3,00 | 345 | 395 | 430 | 4,55

H3BECTHAK NOPHCTDIH,
CNOHMCTHIH H nonoMuToBbld | 3,50 | 4,40 | 4,85 | 5,50 6,00 | 6,35

H3BeCTHAK MIOTHBIH, HE-
CIIOMCTBIH H KPEMHHCThIH 5,00 | 6,25 6,90 | 7,90 8,60 9,10

INecuaHHK H3BECTKOBBIH 3,50 | 440 | 485 | 550 | 6,00 | 6,35
INecyanux KONOMHTOBBIH 500 | 6,25 | 6,90 | 7,90 8,60 9,10

I'panuT U Apyrue u3eep-
JKCHHBIE KPHCTALTHYCCKHE
TIOPOIBI >15 | >15 >15 >15 >15 >15

0.500 = r=\v.

0.450
0.400

0.350
0.325
0.300

0275
0250
0225 S

0.200

LT
le.=0.l62

Dy
0.175 o

0.150 Q

v

|
0.100
1 1520 30 4 5678910 1520 30 40 50 75 100 150 200 300 500 750 1000 1500 2000

1
Puc.7. TI'paduk nameHenus xospPpuureHTa MOABHKHOCTH */‘T’: JIOHHBIX 4acTHLL

oT napametpa u,, d/v no B.C. Kuoposy
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4. ONPEAENEHNE PACXOQA PYCNOPOPMUPYIOLLIMX HAHOCOB

4.1. ITo yyacTHIO B ()OPMHPOBAHHH PECYHOTO pycjia HAHOCHI, iepeMerac-
MbIC NMOTOKOM, YCIOBHO ACHATCS Ha pycinodopmupyromue (pyciaoBwic) H
TpaH3HTHBIE (HepycaoBsie). K pycaodhopMHpyrommM oTHOCAT (ppaKUHH HAHOCOB,
conep kaluecs B AOHHBIX OT/IOKEHHUAX [11, 44, 47]. Menkue ppakunn (06br4HO
d < 0,05 MM), NEpEeHOCHMBIE NMOTOKOM HA 3HAMHTCIBHBIC PACCTOAHHA M HE
BCTPCHAKOLIHECA B OONMBIIMX KOJHYCCTBAX B JAOHHBIX OTIOXKCHHAX, OTHOCAT K
TPAH3HTHBIM HAHOCAM. Bosbinas 4acTh TPAH3HTHBIX HAHOCOB NCPEHOCHTCS
NMOTOKOM 6€3 0CaXAEHHA, HO HEKOTOPAs UX HaCTh OCAKAACTCA B 30HAX C MAJIBIMH
CKOPOCTAMH TEYCHU, (JOPMHPYA BEPXHHUE TOPHUIOHTHI NOHM H OCTPOBOB.

4.2. TTo (popMe IBHKCHMA HAHOCH ACIATCA HA @1eKkoMble (NOHHBIC) H
#3geuiernble. BACkoMbie HAHOCBI MCPCMELIAKTCH CKOJIBKCHHUEM, NEPCKATHIBAHHEM
MM casbTauHe (CKAMKaMH) MO AHY HJTH BOJIM3H AHA B CJIOE, TOJIIHHEA KOTOPOIO
COM3MEPHMA C PAa3MEPOM HaCTHL, H BCCIAA ABILIOTCA PYCIO(OPMHPYIOIIHMHE.
B3BCLICHHBIC HAHOCHI MCPEMELIAITCA BO B3BCILEHHOM COCTOAHUH B CJIOC, TOJIIHHA
KOTOPOTO COM3MEpPHMa C ryOMHOH NMOTOKA HJIM paBHA €if, H MOTYT OBITh KaK
pycno(h)OpMHUPYIOLIHMH, TAK H TPAH3HTHBIMH.

4.3. Ha ocHOBE JaHHBIX HAaTYPHBIX HAOMOACHHI 32 TBCPABIM CTOKOM
onpencnseTcs (JopMa ABHKEHHA HAHOCOB MPH ONHOPOJHOM IPYHTE, 3HAsK KOTOPYIO
MOX@CHO OIPEACIHTL TPAHCIOPTHPYIOILIYIO COCOOHOCTH mortoka (m. 4.10). Ilpu
Pa3HOPOAHOM TPYHTE 4acTh HAHOCOB MOKCT MEPCMEIIATHCA BO BJICKOMOM
COCTOAHHH, @ 4aCThb BO B3BCIIEHHOM. [Ipu 31OM B (JOPMUPOBAHMH PYCNA LETHKOM
Y4aCTBYIOT BJICKOMBIE HAHOCHI H YACTHYHO — B3BCLICHHBIC, 3HAYHTEIbHAA 10
KOTOPBIX HA CMAZEC NABOAKA MOXET NEPCHTH BO BACKOMOE COCTOSHUE ¥ OTJIOMKMTHCA
Ha AHE. B CBsi3M ¢ 3TUM OAHOH M3 33124 pacyeTa CTAHOBHTCA HAXOXKICHHE JIOTH
pycioobpa3syromux (ppakimit kpq, B COCTABE B3BCUICHHBIX HAHOCOR (1. 4.5).

Onpenencuue (GpopMb! ABIKCHHA HAHOCOB MOXCT OBITh OPHEHTHPOBOYHO
OCYIICCTBICHO TAKXXE HA OCHOBAHMH IAHHBIX O IPAHYJIOMETPHH QOHHBIX OTJIO-
JKEHHH MyTEM COMOCTAB/ICHHA THAPABIUYCCKON KPYMTHOCTH YaCTHIL PACCMaTpH-
Baemoit pakuyu c mapamerpaMu notoka [60]:

YACTHIIB! HA JTHE HETIOBIDKHBI

u. /w<(0,16-0,25) — B cOOTBETCTBHH C 3aBUCHMOCTHIO (7) M rpadu-
KOM pHC. 7;
YACTHUBI ABHXKYTCA IO JAHY

0,16-0,25)<u. /w<(05-03); 29
caJIbTalus

08<u. /w<l7;
B3BCIUMBAHHE H 00PAa30BAHUE CYCTICH3UHN

1,7<us/w,



CO 34.21.204-2005 39

rae u, — JHHAMMYCCKAs CKOPOCTb IIOTOKA, ONpEAEIAeMas B 3aBHCHMOCTH OT
CPEAHHX ero XapaKTEePHCTHK
Ve V=

Up =~ ghi . 30)
4.4, Ilpu HAMTHYUH JAHHBIX THAPOMETPHUCCKHX H3IMEPEHHH CTOKA B3BCLUCH-
HBIX HAHOCOB B GBITOBBIX YCIOBHAX HA PACUETHOM Y4ACTKe HIDKHETO Oneda pacxon

HaHocoB O, cneayer onpeaensrs no Meroxy K. M. Poccrckoro u M. A. Kyssmuna

[45]. MeTon ocHOBaH Ha HCIONB30BAHHM yCTaHOBICHHOH M. A. BenukaHOBBIM
p3
3aBUCHMOCTH KOHLEHTPAUMH HAHOCOB OT Napamerpa 1) .—_— . B npeanonoxe-

HMM MAJIOTO W3MCHCHUS CPEAHEH THAPABIMYECKOH prnuocgu B3BCLICHHBIX HAHO-
COB B MpeE/ax HCCIEYeMOro Obe)a CTPOHTCS 3aBHCHMOCTE

S= f =st), (31)

rae S — cpeHsA KOHUCHTPALMA pycnoq)opmnpyxomnx (hpaximit HAHOCOB B NOTOKE;
W — MX CPeIHAA IMApPABIMYMECKAs KPYNMHOCTh, V' M h — CpexHAA CKOPOCTb H
rnyOHHa MOTOKA B CTBOPE H3MEPEHHUIA.

Kax npasusio, 3aBucumocTs (3 1) npeacrasnser co6oit nose Touek, orpaHu-
YEHHBIX By Ms KPHBBIMH, HH)KHSAA H3 KOTOPBIX TPAKTYETCHA KAK BETBbL PA3MBIBA, A
BEPXHAA — KAK BETBb oTNIOKeHHil. CBa3b (31) npeanonaraercsa cnpaBeUIMBOi B
KaYECTBCHHOM OTHOIUCHHH H U141 3aPETYJHPOBAHHOIO pycia.

ITone Touek, orpaHHYeHHOE ABY M OrHOAFOIHMH, MOXKHO TOJIKOBATh M KaK
OTpaXKEHHE PA3NIMMHON CTEMEHH HACBIICHHA MOTOKA HAHOCAMH IIPH PA3IHYHBIX
YCIOBHAX (Ha MOABEME M CIIAJEC MABOAKA, ITPH Pa3NHYHON HHTCHCHBHOCTH Hapac-
TaHHUA U CNaja YPOBHEH, B MEXKEHDb H T.IL).

B aToM ciyyae BepxHsi orubaromas XapakTepH3yeT TPaHCIOPTHPYHOILYIO
CrocoGHOCTb NOTOKA (TO ECTh MOJIHOE HACBIIIEHHE MOTOKA HAaHOCaMu (; = P, ),
a HIDKHASA — PAaCXOA HAHOCOB (BEpPHEE, KOHLEHTPALHIO S) , COOTBCTCTBYIOIUI
pasMbIBAIOILEH CNIOCOOHOCTH NoToKa mpy O, << P, .

I'Tpu HEXOCTATOMHOCTH JAHHBIX HAOMONEHUI TOCTPOEHHE KPHBBIX, OTPaHM-
4YMBAKOIHX 1oJIe To4eK (3 1), MOXKHO MPOU3BOAUTE 1O GopMynaM:

§=237-107° Péig—ljt;_:bn — BEPXHAA, (32)
3
s=47510" 22 L mom 33)

ps ghw
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me b=237-10"p, /p,ua=47510"p, /p,.

B o61weM ciryyae 3HAYEHHS THAPABIHYECKOH KPYITHOCTH B 3aBHCHMOCTAX
(32) u (33) nomxwHel oTIHYATLCA MEXay coboi. [IpuycM MOXKHO nonararb, YTo
Waepxn < W,k , HO CCIIM TAHHBIX O FMIPABIHYECKOH KPYNMHOCTH HEAOCTATOYHO,
TO MOXKHO MPHHATD Waepxnr = Winpar = W . TIpH TakOM NPCANOJIOKCHUH 3HAYECHHE W
MOXET OBbITh ONMPEAC/ICHO C NOMOLIBIO CeAyIoUICro npueMa. IlocTpouB no AaH-
HBIM W3MEpCHHit Mone Touek B koopauuarax S u 173/h, MOXHO mpoBeCTH BEpX-
HIOKO OrHOarouIyro (OHa, Kak NpaBHo, ojee HAAE)KHA) U ANMMPOKCHMHPOBATh ¢
JIMHEHHOH 3aBHCHMOCTBIO S = k,,V3/h (ITpunoxenue 2, puc. I12.1), yro MmoxkHO
cAenarh NpakTHYECKH Beerna. [IpupaBHAB 3aTCM 3Ty amMpPCKCHMMAUMIO BBIPAXKC-
HHIO (32), Nerko HaiTH

P 237107
ps  &ky
IO W MOXXHO ONMPEAEIMTH H CPEIHIOI0 KPYTTHOCTh HAHOCOB.

ITocne 3T0ro noe Toyek nNepecTpanBaeTca B koopauHarax (31). i sepx-
HE# orubarolneit NpHHUMAETCA CBA3b (32), a HIDKHAA Orubaromas anmpoKCH-
MHPYCTCA 3ABHCHMOCTHIO BT S, = a(n-m, ). rae B obwem ciywac o #1,a
Ny =V, 7/ ghw # 0 (Mpunoxenue 2, puc. I12.2).

B npouecce aeopManuu pycna MOXeT NMPOUCXOAUTH H3MCHCHHME COCTa-
BA IPYHTa B OTIOXKECHHAX W, CIEIOBATCIbHO, HX THAPABIMYECKOH KPYNHOCTH.
TpoKcxonsluee MpH 3ToM H3MeHeHHe kpuBbix S = /() ciaeayer, no mepe Bo3-
MOXXHOCTH, YYMTHIBATH ITyTEM HX MEPECTpoHkH. JUI1 3TOro 3HaYCHNA S NOJDKHbI
6BITL MEPECHHTAHBI NMPONOPUHOHANILHO OTHOLICHHIO NMEPBOHAYA/ILHOM MAPAB-
JMYECKON KPYNHOCTH K M3MEHuBIIEHCA: S, =S, w, /w, (MHEEKC «I1» COOTBET-
CTBYET NEPBOHAYAJIBHBIM, TO €CTh OBITOBBIM, YCIOBUAM, HHACKC «H)» — H3MEHHB-
IHMCH).

4.5. Conepxanue pycnopopMHpyIOIuxX (ppaxkuuii BIBELICHHHIX HAHOCOB
COCTABILACT HEKOTOPYIO 0O Ky, OT OGILEH MYTHOCTH S5, MOTOKA. Bouzenenue
pycnopOpMHpYIOIIHX (paKuHil MPOH3BOAHTCA CONOCTABICHHEM IPAHYIOMETPH-
YECKHX COCTABOB B3BCLICHHBIX HAHOCOB M JOHHBIX OTNOXCHHMH HA OCHOBAHHH
CHAPOMETPHYECKUX HIMEPEHHUI M ONPCAEIACTCA KAK OTHOLICHKE PAcXoia pycno-
(hopmupyronX HpaKuuMit K NOJIHOMY PaCXOAY B3BEIUCHHBIX HAHOCOB. [TpHOMDKEH-
HO 3HaYEHHUE K MOXHO NPUHHMATDH PABHEIM CPCHEMY COAEPXAHMIO Pyciodop-
MHPYIOIIMX ¢pakiiii B COCTaBE B3BEIICHHBIX HAHOCOB

1 K J
kot = T00KT ;;(Pw )k, , G4)
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rac K, J — 4HCno BepTHKanei (k) ¥ ToYek Ha HHX (f), B KOTOPBIX IPOH3IBOLMIICS
oTOop Mpo6 HAHOCOB, P, — TIPOUEHTHOC CONEPXKAHHC pycinodopmupyrowmei
(PpaKuMH B JAHHOMH 'que

4.6. Pacxox B3BELICHHBIX HAHOCOB onpeacaAeTcs no gopmysnc

Q.!‘ = SQ 3 (3 5)
rae S — KOHUEHTpaw pycaohopMHpYIOUMX (PPaKLMKA HAHOCOB B MOTOKC,

4.7. IlpH OTCy TCTBHH rHAPOMETPHMECKHX H3MEPCHHH CTOKA BIBCILECHHBIX
HAHOCOB HWJIH MPH X OTPAHHYEHHOCTH H OTPBIBOYHOCTH HE CyECTBYET JOCTATO4-
HO OOIMX METONOB ONMPCACIICHHA pacxoaa HaHocoB O, . B arom ciyyae MOkHO
BOCIOJIb30BATHCA OXHOK M3 (JOPMYN TPAHCHOPTHPYIOLEH COCOOHOCTH MOTOKA
P, (cMm. n. 4.10), ana xoTopoii GyAcT pocTarouHol MMelomancs nHpopMauus H
061acTh MPUMEHEHHS KOTOPOH COOTBETCTBYET 33AaHHBIM YCIOBHAM. [IpH HANHUHK
OTPBIBOYHLIX I'MAPOMCTPHHECKHX H3IMEPCHUI CICAYET NPOBEPUTH, HACKONBKO
yAa4HO OHH aNNPOKCHMHPYIOTCA NMPUHATOH 3aBHCHMOCTbIO TPAHCNIOPTHPYIOLIEH
COCOOHOCTH NMOTOKA, HMEA B BHIY, YTO JUIA B3BCLICHHEIX HAHOCOB OH3 JIOJDKHA
ABJIATECA BEpXHEi ornbarommeit nons Touck. ITpx 3ToM HIKHAA OrHOAIOIIAA MOKET
ObITH MPHHATA U3 YCIIOBHA

SIUIXH = 0’2SICPX!I > (36)

KOTOPOC BBITEKACT M3 conocTasnenms (32) u (33).

4.8. Pacxon (), BNCKOMBIX HAHOCOB OINPEJICIIACTCA MO RAHHBIM HATYPHBIX
HaOmOACHMH, a MPH HX OTCYTCTBHH HIH OTPAHMYEHHOCTH, KAK H B CIy4ae
B3BCHICHHBIX HAHOCOB, — N0 OQHO#H H3 (POPMYJ TPAHCTIOPTHPYIOMEH CIIOCOOHOCTH
P, (cM. n. 4.10), mna xoTopoii GyaeT pocrarouHoil uMeromwascs HHGopManms
061aCTh NPHMEHECHHA KOTOPO# COOTBETCTBYET 3a1aHHBIM YCIIOBHAM.

4.9. [IpH OTCyTCTBHH I'MAPOMETPHYECKHUX JAHHBIX PACXOA HAHOCOB B
pacHeTHbIX CTBOpPAaX OMpEJC/ACTCA HCXOAA M3 BBIMHMCICHHBIX 3HAYCHHH TpaHC-
noprupylomeii P, u pasmpiBatouteii B, cnocoOHOCTEH NMOTOKA MO FEOMETPHYEC-
KHM XapaKTEPHCTHKAM Pycna, GH3IHKO-MEXAHHYCCKHM XapaKTCPHCTHKAM Mare-
pHasa JOHHEIX OTIIOKEHHH H NEPEHOCHMBIX MOTOKOM HAHOCOB.

4.10. OnpenencHue TPAHCNIOPTHPYHOLIEH CIOCOOHOCTH NOTOKA NPH pacueTe
TpaHchOpMaLHH pyclia MOXET IMPOH3BOAMTLCA O OIHOM H3 GopMyn, uenecoob-
Pa3HOCTh MPUMEHEHHA KOTOPBIX ONPABALIBACTCA HMEIOIMWMCH ONLITOM PacieToB.

1) ®opmyna H. Y. Jlesu [28, 29] ana BrekoMbIX HaHOCOB (4e /W <0,8),
npumeHuMas nmpu d/ h>1/5000 :

a) A1 OHO3CPHUCTHIX TPYHTOB

125 \/—V
P, =0,00 0. 37
Z[J—- 37
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6) nns pa3HO3IEPHHUCTLIX rpyHTOB [39]

3 025
_ 4 L V¥ |(n)
P, _0,002[—‘/;_;) QEIAP,[I— v ](;J : (33%)

tae V,, — npeieibHas HEpa3MBIBAIOIIAd CKOPOCTb AN j-Oi (pakuuH rpyHra
KPYMHOCTbIO d ;.

2) TpancnopTHpymollas crnoco6HOCTs NOTOKa TPH ABHXEHHUH BIEKOMBIX
HaHOCOB (u. /w<0,8) MoxXer GLITL ONpeesieHa TAKKe 110 MEMEHTaM JBIKEHHS

rpsad, HCXOAA M3 3aBHCHUMOCTH [12]

P.=(1-8)oc,h, B, (39)

rae G — k03 HIHEHT MONHOTb! IPsA, YHCIIEHHOE 3HAYEHHE KOTOPOrO U3MEHSETCA
B 3aBHCHMOCTH OT (opMHI rpsaa B npeaenax or 0,5 no 0,75 ¥ nNpH OTCYTCTBHH
JAHHBIX CNELHATLHBIX HCCIIEN0BAHHH MOXKET GBITH NPHHATO PaBHLIM ~ 0,6 ; A —
BbICOTa Ipafpl, onpeaenseMas no gopmyne B. C. Knoposa [23])

V“ 23 R -1
hr_3,5R(I—-—\7) (lg;+6) , (40)

rae R — ruapaBiH4eCcKHii pannyc NI0TOKa; ¢, — CKOPOCTDb ABHIKEHHA IPsiA, ONpeae-
nsemas no gopmyne B. C. Knoposa [23]
25
| =
J 1)

14
ek

uin no dgopmyne b. @. Cunwenxo — 3. J{. Konanmauu [50]°

¢, =0425.[gd

V2 1,45
o = 0,0|9V(§J . (42)

®opmynsl B. C. KHopo3a npuMeHums nipu V' < (2.5~2,7) v,.

* Mmeerca Takke npeanoxenne H. K. Anekceesckoro [1], nossonsiomiee onpeze-
NATEH ¢, B 3ABUCHMOCTH OT THIIA JIOHHBIX P H mopaaka Bojgoroka (no H. A. Pxannusiny,
1980, unu Xoprony, 1948), a Takoke BHOCAIICE HEKOTOPBIE YTOYHEHHA, YUHTBIBAIOMIHE GoOp-
My IPaj pa3sHOIO THNA.
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3) ®opmyna A. B. Kapaymesa [18, 19] mis B3BemIeHHLIX HAHOCOB KpyTI-
HocThi0o 0,04 <d <03 mMm ( 0,0009 < Wep < 0,02 M/c), XxapaKTepHu3yonXcs
OTHOIUEHHEM . / W> 17,

0
vi( v C’
P =112-10°0— i
\ Qgh[ J , é3)

wcp g

rae we, = ™ Z W, p; —CpelHAs TUAPaBIHYECcKas KpYNHOCTb TPAHCNOPTHpYe-

MBbIX [OTOKOM q)palcmm m — YHCJIO TPAHCNOPTHpYEMbIX (pakumif; P; —
NPOLEHTHOE COAEPXAHHE J -0 (PPaKLMH C rHAPABITHYECKOH KPYNHOCTBIO W, .
4) ®opmyna B. H. lNonuaposa [11] ans BIEKOMBIX ¥ B3BELLIEHHBIX HAHOCOB

(e /w<25)
Lted V. (V' MV _
L= %00 V( l](V ')Q’ @4

Tiie ¢ — napaMeTp, onpeaenseMblii no gopmyne

o d
0= Ps —Pw 8__,
09, w’

W — CPEIHAA MHAPABIHYECKas KPYMHOCTh HAHOCOB.
O6nacts npuMenenns popmyibl B. H. Tortaposa 060cHOBaHa OMBITAMH NIPH

yenoBuax: 10 < h/d <1550 (8,7 < h/dgs <500); 1<V /V, <18 -

Ipu V /¥, >2 MOXHO NOMBL30BATLCS YNPOLICHHOM 3aBUCHMOCTBIO

l+o d 333
P =
" 2200/1( J 0. (45)

5) ®opmyna P. A. BarHonbaa /1S BNEKOMBIX H B3BEUIEHHBIX HAHOCOB [61]

c Vi oo13 0,01
=— +
P'gh| tgo-tga W/ -1ga |

(46)
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rac p’=p—’—l; ¢ — yroj BHyTPEHHEIO TPCHUA IPYHTA JIOKA PEKH, OL— YIOn
w
HAKJIOHA /IHA K TOPH3OHTY; w — FWPABIHHIECKas Ky THOCTh HaHOCOB; C, — k03¢~

(PHUHMCHT TPEHKS, BLIMMCIIEMBIH TI0 3ABHCHMOCTH

k 2
€ :[ln(IZh/A)] ’ @7

rac k — nocrosnnas Kapmana, A — 3¢ ¢exTHBHAA BHICOTA BHICTYTIOB IEPOXOBATOC-
2

TH, IPUHMMACMax B 3aBHCHMOCTH OT 3HAU€HHA NapaMeTpa — .d :
pg
2
3d,, NpH <1
'gd
a=1 "
~—d mpu —— > 1
pgd " p'gd

IlepBeiii uncH B ckobkax B opmyne (46) yYHTBHIBAET HOJKO BJICKOMBIX
HAHOCOB, 4 BTOPO#i — B3BECIUCHHBIX.

Heobxopumoce ycnoBue mpuMcHHMOCTH GopMyisl P A, Barsnomsaa ans
BIICKOMBIX HAHOCOB QL < (9 BBIMIOJIHACTCA, KAK MPABHJIO, ABTOMATHYCCKH, IIOCKOJIBKY
AMana3’oH M3MEHEHHs tgQ cocrasmer 04 < tgp<0,75, a tgo peaxo (Hmb B
BEPXOBBAX NOPHRIX pek) npesocxoaut 0, 1. JUis B3BEINEHHBIX HAHOCOB YCJIOBHE €€
NPUMEHHUMOCTH tgo. < w/l/ NODKHO IPOBEPATHCA, HO MOCKONBKY YeM OoJbiue
YKJIOH JTHA M CKOPOCThL NOTOKA, TeM 60iee KPynHbIe YaCTHLbI TPYHTA NEPEXOAAT
BO B3BELICHHOEC COCTOSHHME, 3TO YCJIOBHC TOXE OYAET BBINOTHATHCA B JOCTATOYHO
IITHPOKOM JHANA30HC.

4.11. Jlonymenne O, = P, (mn. 4.7 — 4.9) HE MPUBOAHT K 3HAYHTCIILHBIM
omubkam npu pacycrax AcHopMaNHH pyciia He3apeTryTMPOBAHHBIX PEK H YYACTKOB
HIOKHUX Obe(OB, YAAJICHHBIX OT FHAPOY3/1a Ha GOJTIINC PACCTOAHHA.

Jlna yMacTkoB HIDKHHX Obc()OB, MPHICTAIOMMX K FHAPOY3TYy HJIM K 30HC
OCBETJICHHOTO NIOTOKA, TOMHMO 3aBHCHMOCTH JUlA OnpcacieHua P, AoJpkHa ObITh
APUHATA CBA3b MEHKAY CTENEHBIO HACBHIMICHHA NOTOKAa (), / P, H OTHOCHTE/LHOI
dz

ot
0z
Qs /I)s=f('a—l—/Pp)’ 48)

MHTEHCHBHOCTBIO pa3MbiBa pycna —/ F,
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OTPKAIOAA YMEHBIICHHE HHTCHCHBHOCTH Pa3MBIBa OT SHAYCHHSA Prp %% ==F,
Ps
npr Q, =0 o - p,,, E—-—)P npu Q; - P, , e F, — paaMbiBalomasn cnocob-

HOCTB FOTOKA, TO €CTh KOJHYECTBO IPYHTA, CHHMAEMOTO MOTOKOM C €IHHHLBI TU10-
INA/TM THA B CMHMILY BpeMeHH, M/c [53].

4.12. Ipu pa3MBbIBE HeCcaa3H020 2PYHMA OCBETICHHBIM NOTOKOM Pa3MBIBAIO-
mas cnoco6xocts F, onmpenensercs no popmyne B. M. Jlonen6epra [16]

p2Y
B, =A(§;] v-v.), @9)

o6ocHoBaHHOH onbiTaMu npu 1<V /V, <3; d/h>00111a rpyHToB Kpyn-
HOCTRIO 01<d<1MM H d/h>0,025 — mna rpyHTOB KPYIMHOCTEIO d >1 MM.
Koa¢pduimenTsl A M noKa3aTeau CTENCHH m BEMHCAIOTCA 10 3aBHCHMOCTAM

A=C,-107, (50)
5
m=1,5+cl+l’ (51)
rne C; = Ps7Pw gd THYECKAA KPYNHOCTh w O eJIIeTCA 1Mo
3 p 2 ; THApAaB Kpy w onpen| JAHHBIM

m 3.11.

4.13. Ilpu pa3MbIBE pycia, CI0KEHHOTO CBAZHBIMH IDYHTAaMH, pa3Mbl-
BaroIas croco6HOCTH NOTOKa onpeaeactca no gpopmyne L. E. Mupuxynassi [35,
36]

pea

P,=64-107 fd) —-11; (52)
VH

rae f —cpemHss 4acToTa My/lbCALMH JOHHOH CKOPOCTH, B MEPBOM NPHOMIDKCHUH

MoxeT OnTh MpuHATAa paBHOH f =0,73V/h[37); d - npuBeneHHbI AHaMeTp

OTAENBHOCTEH CBA3HOIO IPYHTA, KOTOPLIH NMPH OTCY TCTBHH JAHHBIX CMIELUA/IBHBIX

HCCIIEAOBaHHH MPHHUMAETCA paBHBIM 0,004 M.



46 CO 34.21.204-2005

5. TMAPABNUYECKUE XAPAKTEPUCTUKWU PEYHbLIX NOTOKOB

Haznayenue pactcTHbIX PACXOI0B BOAbI

5.1. Tlpu neranbHBIX pacueTax TpaHc(opMauuu pycna HwkHero Obeda B
KA4YECTBE aHAJIOra NMPHHUMAETCA HEKOTOpas NMOCJIEA0BATC/IbHOCTh YEPEAOBAHUA
ruaporpadoB JIMTENBLHOTO MHOIOJIETHETO NEPHOAA, B KOTOPYIO B3aMCH HaOmo-
ACHHBIX BKTIOYAIOTCA PACUETHBIC 3aPEryJHPOBAHHBIC TMAPOrpadsi MHOTOBOA-
HOIO, MAJIOBOAHOIO M CPEAHEIO MO0 BOAHOCTH roja. PacucTsl MOryT ObITh MPOBC-
JCHBI TAKXKE JJIA Pa3IHYHBIX BAPHAHTOB NMOCJIEI0BATCILHOCTH NMPONYCKA 3apery-
JIMPOBaHHBIX rHAporpagos.

PacuerHsic ruaporpa()b1 MOryT ObITh CXEMATH3HPOBAHBI CTYTICHAMH Pa3/iHy-
HOU MPOJODKUTENBHOCTH Af ¢ NOCTOAHHBIM pacxonoM Q.

5.2. Ilpu pacuerax no npubmoxeHHOMY MeToay (nm. 6.28 — 6.3 1) B xauecTBe
PACHETHOrO PACX0AA BO/bI CIICAYCT NPHHUMATH PycopopMupyrommii pacxoa Upg ,
COOTBETCTBYIOIIHIA CPCAHEMHOIONIETHEMY PAcXoQy HAHOCOB (3TOT pacxon NMpH-
HHMAETCA MO JAHHBIM MHOTOJICTHHX IMIPOMETPHYECKHX HabmoneHwii), a mpo-
JOJDKHTCIBHOCTB PACHETHOIO FOa — PABHON CPpeIHEH NPOAOJDKHTELHOCTH 3ape-
YJTMPOBAHHOIO NABOAKA. JIOMYCTUMBIM sBaseTcA npuusaTHe Upp PABHBIM Mak-
CHMAJIbHOMY PACXOAy, MPH KOTOPOM pPE4YHOH IMOTOK HaxoauTci B OpoBkax Me-
JKEHHOTO pycJia.

ITpn pacueTax Ha nNpeac/ibHOE COCTOAHHE Pa3MbiBA BO MHOTHX CIIy4yasX B
Ka4eCTBC PaCHETHOrO MOXET ObITh NMPHHAT Pacxol, 0OyCIOBHBIUMH Ha3HAYCHHE
NPOIMYCKHOH CIOCOOHOCTH I'MAPOY3Na MPH HOPMATBHBIX YCIOBHAX €r0 3KCII-
JyaTauHH, TO €CTh MAKCHMANbHLIH pacxon 3aJaHHOH 0OCCNEYEHHOCTH B COOT-
petcTBuH co CI133-101-2003 B 3aBHCHMOCTH OT KJIacca COOPY>KCHHit THAPOy31a
(mo CHuIT 33-01-2003).

CxemMaru3aims pevHbIX pyces

5.3. B kayecTBe MCXOHbIX AAHHBIX AJIA CXEMATH3ALHH PEYHOTO PyCla NpH
pacuerax ero TpaHcopmauuu B HIKHHX 6be(axX rHapOy310B JOJKHBI HCIIOJb-
30BaThCA CNICIYIOLIHE MATEPHANIBL:

TUIAH PAacCYMTHIBAEMOr0 Y4acCTKa Pycia M MOMBI B TOPH3OHTAAX (HIH
JOCTaTOYHO YaCThIE NONIEPEYHBIC MPOGHIN Pycaa) HA HAYATBHBIH MOMEHT Pacuera;

MPOAOJbHEIE MPO(MUIH IHA pyC/la H KOPEHHBIX HEPA3MBIBAEMBIX NOPOA;

KpHBBIC pacxofoB O = f(H ) B HMEIOLIUXCA THAPOCTBOPAX;

JaHHBIC 0 MEXaHHHECKOM COCTaBe M (PU3HIECKHX CBOMCTBAX IPYHTOB, Cla-
TaroIUX pyclo, NoHMy H 6epera.

5.4. TIpuseacHHbie B . 5.5 — 5.19 MpUHUMOBEI CXEMATH3ALMH PEYHOTO
pyciia OTHOCATCA, TIABHBIM 00pa3oM, k pacyeraM, BBINOJNHAEMbIM B paMKax
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ONHOMCPHO#H MICAIH3ALHMH PyCJIOBOrO noToka (cM. ria. 6). Ilpn cocraBieHHH
nporHo3a TpancopManuuu pycia B HikHHX Obe)ax, KOraa pacyeTOM IOJDKHBI
OBITL OXBAYEHB! YHACTKH PEKH 3HAYUTENBHOH MPOTHKEHHOCTH, MHOTOKPATHO
NMPEBBILANOIHME INHPHHY NOTOKA, TAKAasd PACYETHAA MOJEIb ABNACTCA ONPABIAHHOIN.
B Tex cyyasx, Koraa Uit yTOHHEHHs Pe3yJILTaToB PacyeTOB OXHOMEPHOI MOeIH
HEOOXOMMO OaThk OLICHKY PYCJIOBBIX NEpe(hOpMHPOBAHHil HA OTACABHBIX Y4ACTKAX
OrpaHHYEHHOl mpoTmKxeHHOCTH ¢ AudepeHnuanHneii no WUPHHE pycia Caos
nedopmanmu, CleyeT HCTIONB30BaTh ABYXMEPHYIO IIIAHOBYIO MOAE/Ib PYCJIOBOTO
noToka. CXeMaTH3auusa HCXOAHBIX MAPAMETPOB PYCa B 3TOM CJTy4ae CBOAMTCH,
MO CYICCTBY, K HA3HAYCHHIO IUIAHOBBIX KOOPOMHAT Y3JIOB PAacYETHOM CETKH H
OTMETOK JHA B 3THX TOYKaX (CM. M1.7), TO €CTh CYMECTBEHHO YMPOIIACTCA MO
CPaBHECHHIO CO CXEMATH3aLHUEH, KOTOpas IO/DKHA ObITh BHINIOJIHEHA A PACYETOB
OXHOMEPHOM MOAETH.

5.5. o uMeromeMycs NIAHOBOMY MaTepuaty pycio pa3buBaeTCs Mo JIHHE
Ha y4acTKHM TaK, 4T0Obl B Mpele/aX OJHOIO y4acTKa WIMPHHA pycia B OpoBKax
HM3MEHANACH MO BO3MOXKHOCTH He Oonee, yeM Ha 10 — 20%.

B coorBeTrcTBHM C MpOXONbHBIM npoduaem (mm. 5.12 — 5.14) xaamiii
60MpION Yy4aCTOK MOXET ObITH NONMONHUTENBHO Pa3OHT Ha Gonee MENKHE
PpacyeTHBIE YYACTKH, B MPEAENaX KOTOPBIX CPEAHUE ITyOHHBI MMOTOKA MPH MHHH-
MaJIbHOM PAaCYETHOM PACXOJIE BOABI HE MODKHBI OTKJIOHATECA APYT OT apyra Gonee,
yeM Ha 20 — 30%.

5.6. Ilpu HCONB30BAHHH B pacueTax gonyumchua O, = P, nnuHa 6mwkaii-
IIHX K FTHAPOY3JTy PACYETHBIX Y4aCTKOB J0/DKHA OBITH NOpAIKA 2 — 3 LIMPHH pycha.
ITo Mepe ynaneHus Ot THAPOY3/1a MPOTAKSHHOCTb Y4aCTKOB MOXKET YBETHYHBATh-
cs1. IIpu yuere nocTeneHHOCTH HACHILIEHHA 10 3aBUCHMOCTH (48) A/TMHA pacyeTHBIX
Y4aCTKOB MOXCT HA3HAYATHCA TMPOH3BOJBHO.

S5.7. Tlpu pa36HuBKe pyclia Ha YHaCTKH >KENare/bHO, YTOOBI MX I'PAHHYHbIE
CTBOPHI OBLIH NPHYPOYECHBI K THAPOCTBOPAM HJIH BOZOMEPHBIM MOCTAM, 4 TAKXKE K
MECTaM BNAJAEHH: MPHTOKOB, PACXOAAMH KOTOPBIX HENIb3s MPEHEOpeUys Mo CpaBHe-
HHIO C PACXOIAMH IJIABHOH peku. MecTa BEIXO0B CKAIBHBIX OPOA AODKHBI OBITH
BBLIACJICHBI B OTACJIbHBIC Y4acTKH.

5.8. B npenenax yyacTka JODKHO COBMOAATLCA 0AHOOOPa3He XapaKTepHC-
THK rpyHTa. [ToMHMO O1MHAKOBOCTH BHIA ITPYHTA (CM. mm. 3.1 — 3.8), mpu3Hakamu
oqHoo6pa3ua CAeAyeT CYMTATh HE3HAYMTEIbHOE M3MeHeHHe (10 20%) cpenHei
KPYNHOCTH IpyHTa d, K03(h(uumnenTa pasHO3EPHHCTOCTH dys / ds , CBI3HOCTH C,
IUIOTHOCTH MarcpHaja HAaHOCOB P, M IPYHTa Prp.

5.9. IlonepeuHsle CeHEHMA paCYETHOTO pycia MOryT ObITh A yI0OCTBa
pacueTa CXeMaTH3MPOBAHBI B BHAE TPaNclHH, napaboisl, MPAMOY rOJILHHKA, UX
couyeTaHHa H T.4. [IpH cxeMaTH3aLHMy NONEPEYHBIX CEYEHUH B PA3/IMUHEBIX CTBOPAX
(KaK rpaHMYHBIX, TAK H IPOMEXKYTOYHBIX) HEOOXOIHMO, YTOOBI 3aBUCHMOCTD I1JI0-
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LAHN KHBOTO CEUCHHS OT YPOBHS BOIOBI B JCHCTBHTEIBHOM H CXEMATH3HPOBAH-
HOM pyclic BO BCCM JMana3oHe M3MeHCHHsi H npHOTMIKEHHO COOTBETCTBO-
BaMM Apyr apyry. Jas pacueTos TpaHc(HOpPMALHH pyclia B HIOKHHX Obcdax uame
BCETO NMPHUMEHACTCA H MOXET CUMTAThCA AOCTATOYHOM NMPOCTEHINAs CXeMaTH3a-
LU TIONEPEYHBIX CCUCHHH MPAMOYTOJbHMKOM HJIH COYCTAHMEM HCCKOJIBKHX
HPAMOY FOJILHUKOB.

5.10. B obmeM ciyyae mwHpHHA Pycna Mo ypesy H IyOHMHA NOTOKA ABJA-
IOTCS HEJIHHEHHBIMH (pyHKUMAMH pacxoaa Boasl: B=B(Q) u h=h(Q).
INocxonbky

h=y-z (y=H), 3)
OTMETKA AHA 3aBUCHT OT pacxoua

z=UQ)-hD=2(Q). 4

IIpn noabope (GopMBl CXEMATH3HPOBAHHOIO MONEPEHHOTO CCUCHHSA
KPHTEpHEM yaa4qHoOro noxbopa cneayer cuurarh Hebonsmoit (10 10%) paz6poc
sHayeHu# z(Q) . CpeaHIO 0TMETKY JHA CXCMaTH3HPOBAHHOIO CEYECHHs pyc/ia B
3TOM CJTy4ae MOXHO NMPHHUMATh KAaK CpeIHeapH(PMeTHYECKOE Z M3 HMHTEpBana
[Z ZMaxc *

5.11. B psage ciyyaeB npH CXGMaTH3aLHH MONEPEYHOTO CCYEHHA MpA-
MOYTOJIbHHKOM YIOOHBIM SABAAETCA CICAYIOLUMH IPHEM ONpEJCICHHA IreoMeT-
PHYECKHX XapPaKTEPHCTHK CXEMaTH3HPOBAHHOTO CEYCHHMA PyCla.

ITupxHa (MKTHBHOIO MPAMOY NOIBLHOIO PYC/Ia IPHHHMAETCA PaBHOM

B¢ — (“)(Qmakc )- (D(Qmm)
Ymake ~ Vaun ’
rae Q) B Vyure — TUIOMIAZB XKUBOTO CEUCHHA H OTMETKA CBOGOXHOH mo-
BEPXHOCTH NMPH MAaKCHMAJTbLHOM PAcUETHOM 3apEeryJIHpOBAHHOM PacXOAC BOABL
Oraxe (l)(QM,IM Ju Yy — TO KC MPH MHHHMAJIBHOM PACYETHOM 3apCryIHpO-
BAHHOM pacxoae Boael Q.. .
OrMmeTKa JHAa z B 3TOM CITy4ac ABJIACTCA NOCTOSHHOM IS JAHHOIO CCHEHHA

(puc. 8):
w(QMaXC ) m(QMMH )

2= VYuvaxe ~ Bq; = VYyuun ~ Bq, . (56)

ITpu BBIXOAC BOABI HA MOMMY 3HAYEHHA () NMPH PA3THYHBIX PACXOAAX JODK-

HBI MPUHHMATHCA PABHBIMH YCJIOBHBIM 3HAYECHHAM, XapPAKTEPH3YIOLUKM CEYCHHE

PYCIOBOTO HOTOKA, OTPAHHYEHHOTO CO CTOPOHBI NOiiMbI GPOBKO# (MM GpOBKaMM
NP ABY XCTOPOHHEM PACMONIOKEHHH MORMBI) MEXEHHOTO pycha.

MHH >

(33
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VY maxc

By

3

Puc.8. Cxemarnianus X1BOro ceyeHu noToka

5.12. Onpeaenchubic cornacHo mm. 5.10 — 5.11 cpeauue orMeTKH JHa Z
MOTMEPEHHbIX CCYCHHIH ABJIAKOTCA OCHOBOMH AJIA NOCTPOCHHA CXCMATH3HPOBAHHOIO
MPOAOJILHOIO MPOQHIA AHA.

Tlo 3TMM RAHHBIM B NPEAENAX KAKAONO PaCYETHONO y4acTka (CM. mm. 5.5 —
5.8) NPOBOAMTCA OCPCAHCHHASA JIHHHUA IHA.

5.13. B 3aBHCHMOCTH OT HCNOJ/Ib3yEMOIO METOAA pacueTa TpaHcopmMauuu
pycila CXCMaTH3HPOBAHHBIH NMPOAONbHBIH npoduas aHa (puc. 9) MOXKET Ha3HA-
YaThCA:

CTYNICH4ATHIM HIIM B BH/C JIOMAHOH THHHH CO CTYNICHAMH HJIH H3JIOMAMH B
PacYETHBIX CTBOPAX — IPH BHINOJHCHHA TOAPOOGHBIX pacyeToB ¢ pa3buBkoit 6ca
HA Y4aCTKH;

NMHHEHHEIM — IPH BLINOIHCHHA PACUCTOB MPHOTIDKCHHEIM MCTOAOM.

Puc.9. Cxematusauus npofonbHoro npoduns aua:
I — cryneHuarniil; 2 — B BUAC JIOMaHOH THHUK; 3 — TRHEHHBIH
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5.14. Tlpu orpanuyenHoi mHGopMaunu o Tonorpaduu pycna s nocT-
POCHHA CXEMATH3HPOBAHHOIO NMPOJONBLHOTO MPO(HIA MOIYT HCHOJIB30BATHCA
HMMEIOMHKECH JAHHBIE O KPHBBIX PACXOA0OB B Pa3sIHYHBIX CTBOPAX PacyeTHOTO
y4acTka. B ruzpocTBopax — 310 pe3yeTaThl HENOCPEACTBECHHBIX H3MCPEHHIA, 2 HA
BOJINOCTAX H B MPOMEXYTOYHBIX CTBOPAX — KPHBBIC, NOCTPOCHHBIE MEPEHOCOM TI0
CBSA3H YPOBHEH HJIH MO MHTCPIOJIALMH.

OripenerneHue OTMETKH THA CXEMATH3HPOBAHHOTO pycna ro xpueoit Q = f(H)
B PACCMATPHBAEMOM CTBOPE OCHOBBIBAETCS HA JOIYMEHUH CIPABEAIMBOCTH IO-
Ka3aTeJbHOH 3aBHCHMOCTH

0/i=AR™", 7

TAE & — rHApaBRIHYECKHMi nmokasaress pycna. B 3aBucuMocTtH ot (opmel pycna
YHCIIEHHOC 3HAYEHHE €0 H3MEHACTCA B AuanasoHe or & =2,0 (y3Kue npsaMOy rojis-
HBIE pycla) 10 &=5,4 (TpeyroibHbIC PyCna).
HUcxoma u3 dopmynst (57), kpuesie O = f (H ) NICPECTPAHBAIOTCA B BHIE
npsaMsIx (pHC.10)
" =k(H-z) (58)

me k, = (Al J:— )h — yrnoBoi ko3¢ dHuMeHT npAMoit Ha puc. 10.

Q Y
Puc. 10. Cxema k OINPEENIEHUIO PACHCTHLIX OTMETOK JIHA 1O KPHUBLIM CBA3H Q ZﬂH):
——— e ——— — QY= fIH), - QU= =k (H-2z)
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I'lpx 3TOM HEH3BECTHBIC NMAPaMETPhl & Kk, H z ONpenenaroTCa mbo noabo-

poM, THGO METOOM BLIPABHMBAIOIIMX: 110 MPOHU3BO/ILHBEIM 3HAYCHHAM Q) H O, H
3HayeHmo Q5 = /O, HaxonATCs CooTBETCTBYIOME uM f,, H,n H, npanece

H\Hy—~H3

-, 3aTec OH3-~
Hy +Hy—2H, * o 1O TPoH

BLIMHCIIIOTCS B NMEPBOM NPUOIMOKEHHH Z =

BOJIBHBIM Y3JI0BBIM TOYKAaM o.H ] cTpoutca aorapupmuyeckas anamopdosa
180 = flig(H - z)], na xoropoii ucxonmnas sasucumocrs Q = f(H) npeacras-
JAETCA B BUAE NPAMOit 7% lgQ = 1g(I1 - z) + 1g k, n no ucii onpeaenmorca  k;

H &; 110 MONYHMCHHBIM K| H & CICAYET YTOHHHTD Z, IPUHAB €0 PABHBIM CPEIHEMY
M3 3Ha4YCHuH H — kl (%=, OXBaTHIBAIOMHX BECH AHAMA30H H3MECHCHRA PACXOROB.

Jns ecrec-nlseuﬂux IIHPOKHX PEYHBIX PYCEJ MOXKHO, KAK MPABHIO,
npuHAMaTs & = 4,0. B 3toM ciiy4ae onpeleNeHME & CymecTBERHO obaeryaerca
¥ BMECTO NOCTpOcHHs rpaduka H = f(Q¥® (puc. 10) orpanuumBaerca He-
TIOCPEICTBEHHBIM NPeoOpa3oBaHKeM H3BCCTHO#H 3aBHCHMOcTH O = f (H) B 3aBH-
cumocth H = f(,JO), no xoTOpO#f H HAXOAMTCA z, PABHOE 3Ha4CHHIO /1 npH
g=0.

TIpumep HCNOMB30BaHMA MPUEMOB, OIIMCAHHBIX B IMN.5.7— 5.14, npeacrabicH
B ITpunokenuul.

5.15. Tlpu OTCYTCTBHH AQHHBIX HAaTYpHbIX HabmoneHHMH J14 CTBOPOB,
pacnooxKEeHHbIX B MPEAE/IAX NMPAMOIHHEHHBIX HIIH CIa00M30THYThIX MJIECOBBIX
NOIIMH, 3aBHCHMOCTh pacxogos Boasl O ot yposueit [ =z+h moxer ObTh
noctpoeHa no ¢popmyne K. B. 'pumanuna [13)

2
M?
rae h=w/B; - mIomags >KHBOTO CEYEHUA PEKH B PACCMATPHBAEMOM CTBODE
npH 3a1aHHOM ypOBHE CBOGOIHOI nosepXHOCTH H ; B — umpHHA noToKa 110 Bepxy
MPH TOM K€ YPOBHE.

3HaueHue Ka(Gpuumenra M — HHBAPHAHTA NOAOOHA KBA3HPABHOMEPHBIX
norokoB [13) — ana pycen, CINOXEHHBIX HECBASHBLIMH I'DYHTAMH, MOXET OBITH
NpHOMDKEHHO OMpEAEIICHO 1o (opmyne

gB, (59

M =045+01 SIgL ) (60)
ds

B pycnax, CI0KeHHBIX NECKOM HJIM MEJTKMM rpasueM, M =092+0,12,uc
JOCTaTO4HOM! IS MPAKTHKM TOYHOCTHIO MOXKHO OKPY INIEHHO mMpHHHUMaTh M = 0,9.
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Jins niecoBBIX JIOIHH B rajiCHHO-BAyHHOM IPYHTE 3HaYEHHA M YMEHBIIAIOT-
ca no 0,5-0,6.

Ecnu B CTBOpPE, PacOIOKEHHOM B NPEJEIaX NICCOBOH JOIMHBI, HMEIOT-
Cst H3MEpeHHs 2 — 3-X PacXoA0B BOABI, TO 3HAYECHHA M 1enecoobpasHo Mo 3THM
pacxoaM CKOPPEKTHPOBATb.

H3noxeHHbIi crioco6 nocrpoekns kpuesix O = f(H) cnpasenius tonsko
JUIsL TUIECOBRIX JIOIIHH C HE3aTOMNseMBIMH Oeperamu. [ToatoMy ¢ momouisio
3aBHCHMOCTH (59) MOXKET ObITh NOCTPOEHA JIMIIbL HYDKHAA YaCTh KPHBOI U1 pycna
B GpoBkax. [IpH BEIXOZE e NOTOKA HA NOHMY 3aBHCHMOCTD (59) HEMPHMCHHMA,

3aBHCHMOCTE (59) ABIAETCA YACTHHIM CIIy4aeM 3aBHCHMOCTH (58) mpu
&= 4,0. IlpenmymecTBoM k¢ 3aBHCHMOCTH (59) B 00/1aCTH €€ NPHMCHHMOCTH
ABJIACTCA HENMOCPCACTBEHHOE BBIPAXKCHHE PAcXoaa 4epe3 reOMCTPHYECKHE
XAPAKTEPHCTHKH CEYEHHA, YTO NMO3BOJIIET HCNOJB30BATh €€ /IS HHTEPIOIALMH
KpHBLIX O = f (H ) B MPOMEKYTOYHBIX CTBOPAX Y4aCTKA, BKIIOMAIOMIETO IUICCOBBIC
JIOIIMHDI.

5.16. Ha cxemaTH3upoBaHHBIH NMPOAONbHBIH MPOQWIL THA HAHOCHTCA MO
JAHHBIM TEONOTHYECKHX H3BICKAHMH NMPOAOJBbHBEIA MPOQHUIL KOPCHHBIX HEPa3-
MBIBAEMEIX NMOpoR. Pa3nuua Mexay OTMEeTKaMH 3THX nmpodmieil AaeT TOMIHHY
AcHOPMHPYEMOro aJUIIOBHATILHOTO CJIOA.

Ecny B COCTaBE aJULIOBHS BCTPEHAIOTCA CJIOM KPYNHO3CPHHUCTOIO HJIH APy -
TOro IPyHTa, AJI5 KOTOPOTO HEPAa3MBIBAIOMIME CKOPOCTH TIPCBBIIAIOT CKOPOCTH
NOTOKA, MOBEPXHOCTb 3aJIETAHHA ITHX IPYHTOB CJICAYCT CHHTATh HEPA3MBLIBACMOI
TIPH 33IAHHBIX PACXOAAX M ITyOHHAX NMOTOKA.

INuapasmreieckue CONPOTHRIICHHS

5.17. TloTepn 3HEPTHH BBIMHCIAKOTCA MO 3aBHCHMOCTAM PaBHOMCPHOIO
JXBH)KEHHA [54, 55], mpryeM BCe NOTEPH HA Y4ACTKE OTHOCATCA HA CYET CONPOTHB-
JICHHH 1o JnuHe noroka. Toraa:

ip= v Q2

Ay ety 6
C'h oCh’ ©D
C=h"/n,, MK}, (62)

IAC YEPTOi CBEPXy OTMEUEHB CPCAHHE XAaPAKTECPHCTHKH MOTOKA H pycia Ha
y4acTke; m — MOKAa3arelb CTENCHH, JUIS CCTECTBCHHLIX PYyCC MPHHMMAEMBIH
00brHO 10 MaHHMHTY paBHBIM 1/6.

5.18. KoappHuueHTb WICPOXOBATOCTH 7 BEIMHCIIAIOTCA O HMEIOMAMCH
HCXOIHBIM JAHHEIM H B COOTBETCTBHH C BBINIOJIHEHHON CXEMAaTH3aLMCii U1 PAaa
PacxonoB BOZIbl B CXEMATH3HPOBAHHOM HCXOHOM PYCJIC 110 YPABHEHHIO HEPABHO-
MEPHOTO JABIXEHHA [54]
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v: ovE ) .
Via ~ V=0 —ifg—_—zkj —iAx, (63)

orkyza ¢ yuerom (61) u (62) npu m = 1/6

_ ~ 2
- =9Lhkm Yea—Ye _ QQ 12 i , [C/MI/BJ’
Q Ax, 2gh8x, | 0 @

(64)

rae k — HOMEp y4acTKa H €ro HM30BOTO CTBOPA.

5.19. B Tex cny4asx, KOraa Mexay THAPOCTBOpaMH (MJIM BOANOCTaMH),
JUI1 KOTOPBIX HMEIOTCS KPUBBIE CBA3H PACXOAOB M YPOBHEH, BEIIETICHBI HECKOBKO
PAcYETHLIX YYaCTKOB C Pa3jIHYHbIMH T€OMETPHYECKUMH H THMAPABJIHYECKHMH
XapaKTEPHCTHKAMHE Pycria, KO3((HUHEHTHI LIEPOXOBATOCTH 7 AJIA ITHX Y4acT-
KOB (4 kpuBbic O = f(H) B HX rPaHHUYHBIX CTBOPAX) LENeCO00pa3HO YCTAHARIUBATD
noabopom, MpOBOAA pacueT KPHBBIX CBOOOAHOH MOBEPXHOCTH OT OJHOTO THI-
POCTBOpA C 3a1aHHOK 3aBHCHMOCTBIO () = f(H) 10 Apyroro. ECiiu npH BLINOJTHEHHH
TAKOIO pacyeTa H3MEHCHHE CKOPOCTHOTO Hanopa B ypaBHEHHH (63) oka3sIBacTCA
NPEHEOPEIKMMO MAJTBIM, TO

Vi1~V =igAxy (65)

Pacuer cBOAMTCA K CeyIOLMM ONEpaLiM:

1) B coorBeTCTBHH C Tabn. 9 MIM APYTHMH PEKOMEHIALHAMH, HMEIOIH-
MHC3 B CIELHANIbHOM nHTepaType (CM., Hampumep, [54]), Ha3HA¥AIOTCA B NIEPBOM
NPHONMIKEHHH 3HAYCHHA 7, — Pa3JM4HBIC JUIA KAKAOTO y4acTKa HIH OJHHAKO-
BBIC JUIA BCEX YYaCTKOB,

2) U1 KDKOOro y4acTka no ¢gopmyne (61) BrruucisoTcs i n nocnenosa-
TEJBHO OT CTBOPA K CTBOPY (OOBIMHO BBEPX IO TEHEHHIO) OIPEACIAIOTCA N0 ypaB-
HEHHIO (65) OTMETKH V), CBOOOAHOI TIOBEPXHOCTH,

3) ;s CTBOPOB C H3BECTHOM KPHBOW pacXo0B MPOU3BOANUTCA CPABHCHHUC
BBIYHCIICHHOH H 33JAHHOI OTMCTOK CBOOOIHON NOBEPXHOCTH,

4) nomyueHHas HEBA3KA pachpeaenseTcs MEXAY y4acTKaMH NMPOMOPLHO-
HaJILHO WX JUTHHAM, H IPHHATBIC 3HAYCHHS KOPPEKTHPYIOTCH;

5) B TOM Clly4ae, Koraa no cooOpaxeHHsIM ynobcTea pacyeTa uenecoobpasHo
HMMCETh OJMHAKOBBIC HAa BCCX Y4aCTKaX 3HAYICHHUA n,, , BBMHCICTCA CPCAHCC H3
CKOPPEKTHPOBAHHBIX 3HAYECHHMH 7, , © PacueT IOBTOPAETCS OO TEX IOp, NMOKA
PacXoKACHHE B MAACHHH YPOBHEH MEXKTY CTBOPAMH C 3aJAHHBIMH KPHUBBIMH
Q = f(H) ne oxaxercs menee 1%.
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Tabnuya 9
Koo duimieHT mepoxoBarocTH /sl eCTECTBEHHBIX BOAOTOKOB [55]

3HavueHus Ny
Onucanue BOAOTOKA

MHHHUMAaJIbHbIE CpCAHHUC MaKCHMaJIbHbIC

Bonbuune noToku

(MpaBHILHBIC ONEPEYHBIE
CEUCHMSA PyCNa; KyCTapHH-
KOB H BaJIyHOB HET) 0,025 - 0,060

Pycna ¢ moiimo#t
nojiMa 6e3 KyCTapHHKOB

H JEPEBLEB 0,025 - 0,050
noiMa, mMOKpbITas Kyc-
TApHHKOM 0,035 - 0,160
Mo#Ma, MOKpeITas
JEPCBLAMH 0,110 - 0,200
Mansie NOTOKH INHPHHOH
meHee 30M
PABHHHHBIC 0,025 0,070 0,150
TODHBIE 0,030 0,045 0,070

5.20. Ha 0CHOBaHHMU BBLIMHCIICHHBLIX N0 yPaBHEHHIO (64) 3HAUEHMIH CTPOATCA
rpaQuueCKHe WM TabMHYHbIC 3ABUCHMOCTH 1, = N, (Q) JUIA KAKAOTO PaCuCTHOIO
YYacTKa HCXOAHOTO pyciia, KOTOPBIC 3aTEM PAacNpPOCTPAHAIOTCA H HA PyCJIO B
IIPOLIECCE €ro pa3MbIBa.

6. PACYET TPAHC®OPMALIUN PYCNA B HWXKHEM BLE®E

O6mue NPUHIMNLI pactera

6.1. Teyenus B ne(pOPMHPYEMBIX PyCIIaxX ABIIAIOTCA HEYCTAHOBHBIUUMMCS,
MO3TOMY pacHeT TpaHchopMalmuu pycna B HikHeM Obede ruapoysna QomKeH
NPOBOAMTBECA HA OCHOBE COBMECTHOTO PELIEHMS CHCTEMBI CICAYIOLIHX YpaBHE-
HUH, YUHTHIBAIOIMX HECTALMOHAPHOCTH MOTOKA: YPAaBHEHHWM JBHXXCHHA M HE-
Pa3phIBHOCTH BOJLI, YPABHCHHH JIBIKCHHA M Oa1aHCa MACCH HAHOCOB, YPaBHEHMS
nedopMauuu pycna. B Hanbonee noJHOM BHAE 3Ta CHCTEMAa BECHMa rPOMO3AKA
M pELICHHE €€ NPEACTABIIET CEPLE3HBIE TPYAHOCTH. C JOCTATOYHOM ANA MPAKTH-
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YECKHUX PACHETOB TOUHOCTBIO MOXET OBITh HCHOIb30BAHA YIPOLICHHANA CUCTEMA,

CTpaBE/UTHBAs [UIA HEY CTAHOBHBLIHXCSA PyCJIOBBIX MOTOKOB, HACHIILEHHE KOTOPBIX

HAHOCAMH XapaKTePH3yeTCsA KOHLUEHTpauuei, He npessbimatowmeii 1 — 1,5% [3, 4]:
YPABHCHHE ABIDKCHHA

2 1%
: —a-V—+-§—[aV +z+h]+—p—i-—qi

=iy, (66)

E ot ox P,LW g

YPABHEHHE HEPA3PLIBHOCTH BOIbI
dw(l - S)+ X _,
ot ox ’
ypaBHeHHE 6aaHCa MACCHI HAHOCOB

00S aQJ o
T ax =43 ©8)

(67

ypaBneHHe AcopMaLun pycna

o (_pd,, B
Psqs —prp a 6p N, ot (69)

[ae g,— NPUXOMAIUHHACS HA EAHHHIYY JUTHHBI OTOKA PACXOA IIPHTOKA (WM OTTOKA)
HAHOCOB, MPOHCXOAALLETO B IIpoLecce MacCooOMEHa NMOTOKA U pyc/ia IPH PyclIo-
BBHIX NEpe(OpMHPOBAHHUAX.

6.2. B ka4eCTBe HONMONHATENLHEIX CBA3EH K CHCTEME (66) — (69) NO/DKHBI OLITH
NMPHBEYEHE! 3aBHCHMOCTH /I ONMpPEACNEHHA YKJIOHA MOTEPh SHEPIrMH Ha Tpe-

BB

HHE / ;, PaCcX0Ja HAHOCOB (O, ¥ MHTEHCHBHOCTH GeperoBsIx aedopmaumit hsp o

VKJIOH TpeHHA i , JOMYCTHMO ONpeaendrs no 3aBucumoctH Illesu —
Mannunra (61) — (62) HiM ApyruM aHANOTHYHBIM GopMynam.

OnpenencHue pacxona HaHocoB ), B 0GLIEM BUIE MOKET GbITH OCY LECTB-
JIEHO TI0 3aBHCHMOCTH (48), KOHKPETHOE BLIPAKCHHE mropoﬁ NOAJIC)KHT CIie-

3Qs

LMAJIBHBIM HCCNIEIOBAHMAM. B nepBom npubmkeHuH, npuHMMasn [———

a:
npeHeOperas 6eperoBbMH AedopMaLMAMH PyCAa MO CPABHEHHIO C aeq)opmalmmu
2 < prp az
ot Ps Bk
o6o6mennas rimoresa I P. ®ocrepa u J1. [I. Meiiepa [56]:

aHa hg, <B , U4 onpeaeneHus (), MOXKET OBITH MCIIONB30BaHA
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o,Y
b, l—-[,— mpuQ, <P,
Py iz '
p, ot 1op o 0, 5 P (70)
B ox ’ o

rje MOKa3aTeiib CTCICHM M Ul YCIOBHH PyCIIOBOro MOTOKA B HWKHMX Obedax
THIPOY3JIOB MOXKET ObITb MPHHST PaBHBIM 4 — 5°,

B cnyuae, xoraa 6epcropsiMu AcopmauusiMi npeHeOpeub HCNB3s, B

h
g_z JIOJIXKHO OBITH Pro ﬂ?ﬁ_% L rae

5 t pS

3HAYCHHE fig, — ompenenscres no m. 6.19.

Prp

3aBucumoctH (70) ciecea BMCCTO —

6.3. Tlpu pelicHUHM CHCTCMBI ypaBHEHMit (66) — (69), DONOAHEHHOH He-
JOCTAIOIUMMH CBA3AMM (1. 6.2), B KAYECTBE HAYAJBHBIX YCNOBHi (pu [ = 0)
JOJDKHBL OBITh 33JaHbl MPUMEHUTENBHO K YC/IOBUAM 331a4H ICOMETPHYCCKHE M
THAPABIMYECKHE XAPAKTEPHCTHKH PYCJIOBOTO MOTOKA B COOTBETCTBHH C MX CXE-
Mmarusaumeit (nn. 5.3 — 5.16) Ha Bceif uccneayeMoit JnuHe pycna.

6.4. Heobx0aMMBIMM TPAHHYHBIMH YCTIOBHAMH B HAYAJLHOM CTBOPE (z = 0)
JOMKHBI OBITH rHAporpade! xxuakoro H TBepaoro croka. Ipu pacuerax medop-
MAalMH pycia, CTECHCHHOTO COOPY)KCHMSAMHM (HampuMep, NEpeMbIYKAMH), pac-
XOJ HAHOCOB B HAYaJIbHOM CTBOPE CyKCHHA ~ NPEAINOAraeTcA PaBHBIM GHITOBOMY
pacxoxy HaHocos. Ilpu pacuctax nepopMaumii pycna B HHxHeM Gbede KOH-
UEHTPALMsA HAHOCOB S (MJIM pacXoi HAHOCOB () ) B CTBOPE THAPOY3Na MPHHH-
MAETCA MO AAHHBIM pacdeTa OCBCTJICHHS NMOTOKA BOJAOXpAaHHIHIIEM [52]; mna
CITyyas MOJHOTO OCBETNEHHS CACAYET cuutars S=0 (wm Q= 0).

HasHayeHHe pacyeTHBIX PacXOJO0B BOAbI MPOH3BOAHTCA B COOTBCTCTBHH C
m.5.1 -5.2.

6.5. B xa4yecTBe rpaHUYHOIO YCIOBUA B HU30BOM CTBOPE, HIXKE KOTOPOIO
TpancopMauHsa pycna npeanoxaraerca MPeHeOPEKUMO Manoi, MPHHHMAETCA
GBITOBAs CBA3b PACXOA0B M ypoBHei Boabl O = f(H ). MeCTONONOXKEHHE HH3OBOTO
CTBOpPA, KOTOPBIM OPAHWYMBACTCS PACYETHAS JUTHHA HCCIIEAYEMOTO Obe(ha, MOXKET
YTOUHATBCA B MPOLECCE pacueTa.

* T'P.Qocrep u JI.J[.Meitep [56], uccenoBasume cKJIOHOBYIO 3PO3HIO MOYBbI,
NpUHUMamH m= 1.

** DTOT CTBOp CNEAYET NPUHMMATh B MECTE BHIK/IMHUBAHUA NOANOpa, 06ycnoBIeH-
HOIo CTECHEHHEM pycJia.
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6.6. Pacyerrl Ha ocHoBe cucremsl (66) ~ (69) uenecoobpa3HO OCyLIECTB-
JATH NIPH PELICHHH 3a1a4 pycloBeIX aedopMaunii nox aciHcTBMEM OBICTPO M3-
MEHSAIOLIMXCA HCYCTAHOBHBIUMXCSA TEYECHHH (B TOM YHCJI€, BOJHEI TPOPHIBA).

6.7. B 601bHIHHCTBE CITy4acB PYCNOBhIE MOTOKH MOTYT PacCMarpHBaTh-
CA KAK MCEUICHHO M3MEHSAIOMIMECH, MPH NMPOBEACHHH PACYETOB TaKHE MOTOKH
NPCACTABILIIOTCA B BHAC KBA3HCTAUMOHAPHBIX TCYEHMH Ha KaXKAOM BPEMCHHOM
LIare NpOJO/DKHTE/IBHOCTBIO Af, H CHCTEMA PAaCYETHBIX YPAaBHEHHH CyLIECTBEH-
HO yNpPOILAETCA 3a CYET HCKIIOUCHHA YICHOB, YMHTHIBAIOIHX HECTAHOHAPHOCTD
TEYCHHI. YNPOImEHHAsA CHCTCMA, CNPABEUIHBAsA HA KAXKIOM BPEMEHHOM MIare,
BIKJIIOYAET B CeOs:

ypaBHCHHE OBHXCHHA (YpaBHcHHE BepHynnu)

o [ar? b lei
a_x —2?+2+ --—lf; (71)

ypaBHEHHE HEPA3PHLIBHOCTH BOBI
Q =const ; (72)
ypaBHeHHe 6ananca MacCEl HAHOCOB H Ae(opMaLHH pycia

030, k., 3B
by O Ca ey (73)

B cayuasx, Koraa MOIHOCTH CJIOA Pa3MBIBAEMOIO [PYHTa HE3HAYHTE/IbHA
H MPOLECC Pa3MbIBA MPOTEKAET OTHOCHTEIBLHO GBICTPO, pacyeT uenecooOpasno
BCCTH HA YCJIOBHO NPE/ICIbHOE COCTOAHHE JUIA IPUHATO#H JUTHHBI PACIIPOCTPAHCHUA
30HBI Pa3MBIBA.

OTH CiIyyau nexar B OCHOBE YNPOWICHHBIX MPHEMOB, IIPHMEHEHHE KOTO-
PhiX B YCIOBHAX HEJOCTATOMHOIO, KAK MPABMNO, 00ECNEYEHNMS MCXOXHBIMM JaH-
HbIMH, ABJIACTCS ONPABAAHHBIM,

Jedopmaunn pycsia B CTpoHTeILHBII nepHoa

6.8. Jlepopmauns pycna Ha yuyaCTKe CTECHEHHS CTO NMEPEMBIMKAMH HITH
HENOCTPOCHHBIMH COOPY>KCHHAMM, a TaKXKE HA Y4ACTKE €ro MOCHeAYIOLIETo
PaCIIHpEHHA MOXET OBITh 0OOCHOBAHHO PACCUMTAHA 1O ABYMEPHO# (ILTAHOBOH)
mozeau (cM. . 7).

IIpuOminkeHHAA OIEHKA MOXET ORITh BBHINONHEHA MO ypaBHeHuaM (71) —
(73) ¢ HCroONBE30BAHHEM NMPHEMOB, H3NOXEHHBIX B mi. 6.15 — 6.27, B npeano-
JIOKCHKH, YTO PacXO[ HAHOCOB, NOCTYNAIOIMX B HAYANbHBIH CTBOP CTCCHEHHA,
PaBEH Pacxogy HAHOCOB B ORITOBBIX YCIOBHAX (CM. I 6.4)

O =0 > (74)
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rA¢ HHAEKCH «6» H «C» COOTBETCTBYIOT OBITOBOMY M CTECHEHHOMY COCTOSHHAM
pycna. Ilpeasapure IbHO HEOOXOMMO NPEACTABUTH TEM HIIM MHBIM METOAOM [27,
28] nnaH TEYCHHUA H OCPTHTE IPAHHUIIBI TPAH3HTHOTO NnoToka. [Tpx Takom noaxone
AedopMalMA CTPOMTENLHOTO NEpuoAa OyQyT pacCMaTpHBATLCA KaK Ha4YaIbHAs
(a3a eAMHOTO HENPEPLIBHOIO MPOLECCAa TPAHCHOPMALIHH PyCIIa B HIDKHEM Obede
B COOTBETCTBHH C ONHCaHHEM €ro B mm. 2.2 — 2.11.

6.9. TpubnmxeHHas oueHKa AeopMalMH pycila Ha y4aCTKE CTECHEHHA
MOXET ObITh NONy4YeHa pacueTOM Ha NpeaesibHoe cocTosHKe. B ocHoBe pacyera
JIEXKHT NPEANONIOKEHHE, YTO Pa3MbIB CTECHEHHOIO PyCia MPOTEKAET AOCTATOYHO
OBICTPO H MPEKPAMMAETCS MPH CKOPOCTAX, HE3HAYMTE/IbHO MPEBBIIAIONMX OBITOBBIE,
IIPH COXPAHCHHH HA BCEM YYACTKE CY’KCHHMA PacxoJa HAHOCOB, PaBHOrO GBITOBOMY
[29, 51], To ecTb NpH cobmoacHuu ycnoBus (74).

6.10. Ipu ucnoms3osanuu aus Q, Gopmynsl (37) 3aBHCHMOCTb MEXIY
NapaMeTPaMH Pa3sMBITOrO CTECHEHHOTO PyClIa H Pyciia B GLITOBOM COCTOSHHH 3aBHCHT
OT OTHOMICHHMA PACXOAOB BOMI (), M (), M OLCHMBACTCA MPUOTDKEHHBIM COOTHO-
meHueM [28]

7k V> (B, /BsY =(0./ Q). (75)

Ecnu pycno pexu Ha 3HAYHTENbHYHO DIyOHHY CIOXKEHO OJHOPOAHBIMH
Pa3MLIBACMBIMH IPYHTaMH, Oepera NpodHLIE H He TOABEPraoTcs pa3MbIBy, DIyOHHA
pasmbiea qHa Az = h_ —hg onpenenserca u3 (75):

a) B Clly4ae, KOIAA NOHMBI NEPEKPHITHI H IPOHCXOAMT C/IMB NOHMEHHBIX BOJ B

pycio (Qc # QG),

pz=helBs /B, Y70, /05 P -1] (76)
6) NpH OTCYTCTBHM CTECHEHMS NOWM WIH NPH YPOBHSIX BOIbI HIDKE GPOBKH

pycna (Qc = Q6)
Az = hg[(Bs / B, )" -1]. a7

6.11. Ecim pycno pekH CIOKCHO MalOpa3sMBIBACMBIMH IPyHTaMH, a Oepera
JIETKO Pa3MBIBAEMBIMH (NIECOK, CYIIECh), CEYEHHE MOTOKA OyaeT pacmpsThCa 33
cueT pasMbisa 6eperos

AB = Bg [(chQﬁ ) 1] : (78)

6.12. Ecnu Ha HEKOTOPOH IMyOHHE B PyC/ie PEKH 3aNeraloT IpyHTHI, Gonee
YCTOH4MBBIC MPOTHB PAa3MBIBOB, YCM B BEPXHHX CIIOfAX, a Gepera pycna mepas-
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c

MBIBACMBI, PA3MBIB PYCNIa MPEKPAINAETCA NpH raybuHax h, = , COOTBET-

C H
CTBYIOIUMX HEPA3MBIBAIOLIMM CKOPOCTAM AJIA 3THX rPyHTOB (mm. 3.14 —3.21).
6.13. B ciyuae, korna npH OrpaHHYEHHOCTH CIOA PA3MBIBACMBIX JOHHBIX
OTIOKCHHI Gepera JIerko pa3sMbIBAEMBI, CHAYAIA ONPACIIACTCA hP (no. 6.12), a 3arem

AB = B[(Q. / Q6)"™ (hs / )" ~1] . 79
6.14. UsnoxenHsie B . 6.8 — 6.13 npueMsl pacuera JaloT NPeACTaBICHHE O
cpenHeit no ceueHuIo rnybuHe pa3MbiBa. Pacnpeneneune riyOme pa3MmbiBa no

IIHPHHE MOTOKA B MOXeT GbITh YTOMHCHO HA OCHOBAHHH PECIICHHA TMJIAHOBOIH
3a4a4H rHAPABIMKH H YHETa HCOAHOPOAHOCTH IEO0IOrHYECKOTO CTPOEHUSA pycCa.

O6myute nedopmanmn pycia Huxuero 6eda
6.15. Pacuer nedopManmi HA KaXKIOM PacyETHOM Yy4acTKe HCCIEoyeMOro
6beda BeaeTCA KOHEYHO-PA3HOCTHBIM (OANAHCOBBHIM) METOAOM MO YPABHEHHIO
(73), npeacTaBIEeHHOMY B BHIC

5 =5 —_B__ 4 -
Py Ax a e (80)

ITpu mpexneObpexumo ManoM pasmbic 6eperoB ( AB/ At = () YPaBHCHHE
(80) ynpomaercs:

Ps AD, _ _p&z
by A A ()

6.16. B kayecTBe HAYAJBHBIX YCJIIOBHH, TO €CTh HCXOQHOIO COCTOSHHA
HCCJIEYEMOTO pycla, MPHHHMACTCA CXeMaTH3HpoBaHHoe (. 5.3 — 5.16) OurroBoe
PYCIIO C HAJIOKCHHBIMH HA HETO NMPOTHO3HPYEMBIMH Ac()OPMALIMAMH CTPOHTCITb-
HOTO MEPHOAA H, NMPH HAJIHYHH JAHHAIX CNICUHABLHOIO pacyeTa WiH naboparop-
HBIX HCCIICAOBAHHH, MECTHBIMH ACOPMALMAMH NEPBIX JIET IKCILTYaTALHH 3a
BOJOTPOITYCKHBIMH COOPY KEHHUAMH.

6.17. OnpeaencHue TBEPAOrO Pacxona B CTBOPAX, OrPAHHYHBAIOLIMX
PacyETHBIC YHACTKH, MPH OTCYTCTBHH HJIM OrPAHHYCHHOCTH JAHHBIX HATYPHBIX
Habmonenuit npoussoauTcs o gopmyse (70), B koTopoii P, Ber4uCAETCA 1O 071
Ho#t u3 dopmyn n. 4.10, a Pp - no dopmyne (49); B cTBOpE rMAPOY3NA pacxon
HAHOCOB ITPMHHMAETCA B COOTBETCTBHH C 1. 6.4,

Tpaucnoprupyromas P, u pmtim;a}omau PP CnocobHOCTH :wroxa npu
H3BECTHOM COCTABE JOHHBIX OTJIOKEHHH OMPEC/IAIOTCA IO HX CPEIHEH KPYITHOCTH

N
d=ﬁzd1pi , TA€ N — KOJHYECTBO HHTEPBAIOB, HA KOTOPOE pa3OHTa KpHBas
J=
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TPaHyJIOMCTPHYECKOTO COCTaBa, j — HOMCP MHTEpBAna; d, — CPEAHMIE AMAMETD
TPyHTA j-TO HHTEPBANA, XAPAKTCPH3YIOWEIOCH NMPOUCHTHBIM COACPXKAHHEM Ap,.

6.18. /i1 NOTOKOB, XapaKTePH3YIOMXCs IBWKCHHEM HAHOCOB BO B3BE-
LICHHOM COCTOSHHH, OMPEAENEHHE TBEPAOTO PAacxoia NMpH HAJHYAHM JAHHBIX
HATYPHbIX HAOOACHHH MPOH3BOAHTCA MOCIEAOBATENBHO CBEPXY BHH3 IO TCUCHMIO

no rpapuxy S =f (M)(n. 4.4), ucxons U3 COOTHOIEHHA 3HAMCHHIA napameTpa

3

|4
n= pram HA JIByX PAZOM PacroN0KEHHBIX CTBOPAX, Py KOBOACTBYACH CICAYIOLIMMH
ghw
OCHOBHBIMH MOJIOKEHHAMH [45]:

a) Eciu napamerp 1) B paccMaTpHBacMOM CTBOPE K OKa3bIBAETCA MCHb-
€ TAKOBOIO V1A BHIIEPACIIONOKEHHOTO CTBOPA (k —1), TO €cTh M, <7, TO S
onpeaenaserca Mo BEPXHEH KPHBOH, Tak KaK B 3TOM Clydae CNEAYET OXHAATh
OCAXKACHHA HAHOCOB (pHC. 11, @). OgHako ecy MpH 3TOM OKA3BIBAETCS, YTO
KOHUEHTpauua S, , OMPEACICHHAA IO BEpXHE# KPHBOif, momyyaerca 6onbe, 4em
B BBLULEPACNIONOKCHHOM CTBOPE S;_; , TO YMEHbIUCHHE 1ADAMETPA 1) CYMTAETCA
HEIOCTATOYHBIM JUIA TOTO, YTOOB! BBI3BATh BBINAJCHHE HAHOCOB H3 MOTOKA. B 3TOM
cnyyae npuaumaercs S, =S, _, (puc. 11, 6).

6) Ecmu napameTp 1) B pacCMaTPHBAEMOM CTBOpE K OKa3biBaeTca Gonbiue
TAKOBOTO JUIA BHILICPACIIONOKEHHOTO cTBOPAa (£ —1), TO €CTh N > M, . T0 S
OnpeneIeTca Mo HHXKHEH KPHBOH — KpuBOi pasmeiBa (puc. 11, 6). Ilpu 3Tom
€C/TH OKA3BIBACTCA, YTO ONDEJACNICHHAA MO HIDKHEH KPHBOH KOHUEHTpauua Sp
NOJy4AETCA MEHBINE, YEM B BHIIIEPACTIONOKEHHOM CTBOPE S),_; , TO IPHHHMAET-
ca S, =S, (puc.ll,2).

B) KonuexTpamus Hanocos S B cTBope ruapoysna (k =0) npunnmaercs,
KaK yKa3bIBaja0Ch B 1. 6.4, 10 JaHHEIM pacyeTa OCBETJICHHA NOTOKA BOJOXPAHHIIH~
meM. B coorBeTcTBHM € 3THM, 3HaYeHHE S B KOHIIE NIEPBOTO PaCYCTHOIO y4acTKa
(cTBOp k= 1) npurMMaeTcs THO0 Mo HkHel BeTBH S = f (11) — [PH NOCTYICHUH
B H¥KkHuMi 6pep ocBeTIEHHOrO NoTOKa, MO0 NO BEpXHEH BeTBH — NpH cbpoce B
HHXHMI Obed) NEPeHACHIEHHOr0 HAHOCAMH MOTOKA.

6.19. UxrencHBHOCTE JeopMaunu GEperoB onpeaeieTcs B 3aBHCHMOCTH
OT MX IeoJIOTHYECKOTO CTpPoeHHA. [IpH cnokennH Geperos nopozamu Gonee mpoy-
HBbIMH, YeM AJUTOBHAJILHBIE OTNOKEHHA HA AHE, OOBIMHO NMPHHMMAIOT JONYLICHHE O

dB _AB
HeaehopMHUpPYEMOCTH 6eperoB, TO €CTh CHHTAKOT A 0

B cnyuae, xorna aHO K Gepera CIMKCHBI MECYAHBIM TPYHTOM, HHTEHCHBHOCTh

6eperoBaix aedopMaLmit MOKET OBITH ONPEEIICHA N0 MPHOTIDKEHHOH 3aBHCHMOCTH (9]
AB Os

op A_':ks B 82)
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st;' / Sk=Sk1 / /

k / //
Nk e | Nk Mg-4 n
8)
S 2) g
S
Sk: / Si=Sk.1 %
// |
Mkl My 1 Ni1 T n

Puc. 11. Cxema, nosicusiowmas onpeneneHHe KOHLUEHTPALHH B3BELIEHHBIX HAHOCOB
S = f(N) no naHHBIM HATYPHBIX HaGMOACHHI

NOTy4EHHOM 1A YCIOBHH CaMOpa3MbIBa KaHaNa. B ciyyae pasmbIiBa CpeTHE3EPHHC-
THIX OIHOPOAHBIX NECHAHBIX TPYHTOB A, = 0,05, 1y1si MENKOSEPHHCTBIX 3AHJICHHBIX
NECKOB 3HAYEHHUE k, CeayeT yMeHbmuTh 10 0,01 ~ 0,005 [9]. B obmem cryuae
K03 dHuHEHT k, MOXET GLITL OMIPEAENEH N0 3aBHCHMOCTH

ch N
YH

ky = P_s+

Pv Pwgd |’ (83)

rae d — CpeaHMi AMaMETp IPyHTa; c;,*“ — YCTanoCTHAasd NMPOYHOCTh HA Pa3phIB
HECBA3HOIO IPYHTA, onpeaenseMas no gopmyne (18).

. oB
Yyer 6eperoseix achopMaumii hg, > npH pacyerax tpaHchopMauuu
1
pycen B HIKHHX Obehax ueaecoo0pa3Ho OCY ECTRIATS JIMIUb B TEX CIy4asX, KOraa

oz
OHM CONOCTABUMBI 1O 06BEMY C AeopManmaMu axa B 5
t
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6.20. TomuHa cnoa aepopmaumn qHa Az, 3a BpeMA At ONPEACIACTCH, HMC-
xoaa u3 3aBucumoctH (80), no opmyne

sk T X s(k-| 1
pz, =—| P Q=) -_[hopﬁ At 84)
prp BkAxk Bk At 'k

(MHACKCHI, YKA3BIBAIOLIHE HOMEP BPCMCHHOM CTYNICHH, OITYLICHBI).

[TonokurenpHOE 3HAaYCHHE Az, YKA3BIBAET HA TO, YTO HA PACCMATPHBAEMOM
Y4aCTKC UMECT MCCTO OTJIIOXKECHHE HAHOCOB, OTPHUATENBHOC 3HAYECHHE ITHX
BEJTMMHH COOTBETCTBYET pa3MbIBy AHA. [[ni crneayroweil pacucTHO# BpeMEHHOM
CTYNCHH OTMCTKH JHA HA Y4ACTKE MPHHUMAIOTCS PABHBIMH

Zy = 2o + Az, (85)
IAC MHIEKC & 03HA4ACT HOMCP PacyETHOro y4actka; 0 u 1 — COOTBCTCTBCHHO Ha-
Y4aJ10 H KOHEL BPEMCHHOM CTyNEHH.

Ilpu BHINOJHEHUH PACHETOB CIACAYET YHHTHIBATD, YTO NPH AOCTHKECHHH HA
TOM HJIH HHOM YYacTKke B mpouecce AchopMauMH pycia KpOBIH HCpa3MbIBac-
MBIX MOPOJ HJIH OTMETOK, COOTBETCTBYIOIUHX OOPA3OBAHHIO CIOA OTMOCTKH
(nm. 6. 22 - 6.24), panpHEHIIMHA Pa3MbIB PyC/1a HA 3TOM Y4acTKE MPEKPALLACTCA H,
B CTy4Yae OTCYTCTBHA OTIOKCHHif, HAHOCHI IPOXOJAT YEPE3 HETrO TPAH3IHUTOM, TO
€CTb PACXOR HAHOCOB B HM30BOM CTBOPE 3TOTO y4acTka (), NMPHHHMAETCA paB-
HBIM pacxony O, |, MOCTYUBIIEMY HA 3TOT Y4aCTOK C BBIIIEPACTIONOKEHHOTO:
AQ_,=0u Az, =0 (31eCh HHIAEKCHI, YKA3BIBAIOLHE HOMEDP BPEMCHHOM CTyNEHH,
OITyILEHBL).

6.21. M'napaBnauyeckue XapakTepUCTHKH NOTOKA (/. U h) NpH 3a0aHHOM
pacxone () Ha BPCMCHHOM HIarc Af ONPEACIAIOTCA NOCTPOCHHEM KPHBOH CBO-
601HO MOBEPXHOCTH HA OCHOBAHHM DPCIUCHHA ypaBHcHMA BepHymmu (77) on-
HHM M3 H3BCCTHBIX CNOCo6oB. CxeMa, MOACHAIOMAA pacueT CBOOOAHOI moBepX-
HOCTH B Jc()OPMHPYCMOM pyCi€ NPH CTYNEHYaTOi CXCMATH3ALHH, NPHBCACHA B
Ka4yecTBe MpUMEpa Ha puc. 12,

6.22. B pycnax, 06pa3oBaHHBIX Pa3HO3CPHHCTBIM HECBA3HBIM MaTCpHAIOM
(dos 7 ds )> 5. B npouecce ux nepe)OPMHPOBAHMA MOXKET MPOHIOHTH OTMOCTKA
MOBEPXHOCTH AHA YAaCTHLAMM KPYMHBIX (ppakuuii JOHHBIX oTiokeHui. o Tex
nop, Moka CKOPOCTH NMOTOKA V' Gonblue 3HAYEHMIT HEPA3MBIBAIOIIEH CKOPOCTH
Haubo1ee KPYNHBIX YaCTHI V), ,...6 , MPOHCXOAHT CPBIB C HOBEPXHOCTH JHA YaCTHIL
Bcex (ppaxuwmit JoHHbIX oTnoxkennii (31, 38, 48]. ITo Mepe yrnybneHuns pycia npu
Pa3MbIBE H YMCHBIICHHSA CKOPOCTEN MOTOKA |/ [0 3HAYCHHMH, MEHBIIUX V, ..o,
CpbIB HanbO/EE KPYMHBIX YAaCTHI IPYHTA MPEKPALIAETCS, H OHH HAKATUTHBAIOTCA B
NOBEPXHOCTHOM CJ10€, 006pasys oTMOCTKY Ha HOBOM pycune. Ilpu panpHeiimem
yraybiaeHHn pycia B COCTaB ClOS OTMOCTKM BOBJICKAIOTCA H MCHEE KPYMHBIC
yacTHIbL. [ToBEPXHOCTE Pyc/ia NOCTENEHHO MOKPHIBACTCSA CIOEM KPYIHBIX YaCTHLL.
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k+1

Puc.12. Cxema, nosicustomas pacyer cBoGORHON NOBEPXHOCTH
B lcpOpMHPOBaHHOM pyciie

JTOT MpoLIECC 3aKAHYMBAETCsA, KOTAA BCA MOBEPXHOCTh OyAET OTMOINEHA NMAHIM-
PEM KpYMHEIX YACTHIL CO CPEAHEB3BEINCHHBIM JHAMETPOM d,,, , KOTOPOMY COOT-
BETCTBYET HEPA3MBIBAIOIIAsA CKOPOCTE V,, 1. .

Jna 06pa3oBaHHA OTMAIUMBAKOIIETO PYCIIO MOBEPXHOCTHOTO CJIOA KPYIHBIX
YACTHL CO CPEJHCB3BEIICHHEIM AMAMETPOM d,,, TOTOK JODKEH mepepaborars
CTI0# FPYHTA TONMUIMHOM OZ , OTMBIB M3 HETO YACTHIBI KPYNMHOCTHIO d < d;,, . Cnioit
Oz Ha3BIBAETCA CloeM HakonaeHus ommocmxu. BeiHOC Menkux (pakumii npu
V <V, orm TPOMCXONMT JIHIIb NMyTEM “OTCACBHIBAHHA™ HX NOTOKOM 4epe3 eme
HEAO0CTATO4HO C(HOPMHPOBABILYIOCS OTMOCTKY.

6.23. Pacuer nedopMmaruu pycen, CIMKEHHBIX Pa3HO3EPHUCTHIM IPYHTOM
(OTHOCAIMXCA YaIIE BCETO K TOPHBIM® M ITPEATOPHBIM PalioHaM), PEeKOMEHIYETCA
BBINOJIHATH B CICAyoLeM nopsaaxe [31, 48].

1. Ilo KpHBO#H IrpaHyTOMETPHYECKOTO COCTABA AOHHBIX OTJIOXEHHH HaXo-
JATCA:

cpeAHMii quaMeTp IrpyHTa d M COOTBETCTBYIOLIAS €My OPIHHATA p,—
ZOJIs1, COCTABIIEMas YaCTHLAMH, KPYIHOCTb KOTOPbIX MeHbLIE d B 001emM oobeme
CMECH;

JUAMETP YaCTHL, ONPEACIIIOIMX HIEPOXOBATOCTh Pycna, dys;

HauOONbIIMIT IMAMETD YaCTHIL d,, ¢ .

2. Beruucisiercs k03¢ puuHEHT OXHOPOIHOCTH IPy HTA

K,=d/dy. (86)

M 2

*
Cneunduueckue ocobeHHOCTH pacieTa nepedopMHpOBaHUA NOPHBIX pek cM. [33].



64 CO 34.21.204-2005

3. ITo u3BECTHBIM XapaKTEPHCTHKAM NoToka ), V' m honpenessrorcs:

HEPA3MBIBAIOIIAA CKOPOCTh V, IIs YaCTHI IPyHTA CPEAHEH KPyNHOCTH d
1o 3aBUCHMOCTH (15) unn (22) npu rnybune noroka h;

HCPAa3MbIBAIOIIAA CKOPOCTDb NOTOKA V,, ,...c H COOTBETCTBYIOINAs CH HAYATb-
Hag myOuHa A, , TPH KOTOPOH HAYMHACTCA 0OPA30BaHHE CAMOOTMOCTKH pycia

__ 90
hnaq = BV— (87)

H.Han6

3uauenun I, . < W A, HAXOAATCA IyTEM peumiCHH:A (METONOM HTEPaLHi
WIH rpauyeckH) 3TOro ypaBHEHHA COBMECTHO C 3aBHCHMOCTBIO (22), B KOTOpOIii
npunuMaerca V, =V, o h=h, wd=d ;.
4. Onpenensercs CPEAHHA THAMETP YacCTHL OTMOCTKH d ., H TONIIHHA
CJI0A €€ HAKOMICHHA §z , CBA3AHHBIE MEKTY CoO0H 3aBHCHMOCTRIO A, B. Marome-

noBoii — 11, E. Mupuxynassi [31, 38, 48]

_ . 020-K,)(-p4)
o 1+82(0,95- p, )/ dys °

(88)

rae §z — TONIMHMHA NepepaboTaHHOrO Mpu 06pa30BAHHH OTMOCTKH CJIOA TPYHTa
(cM. 1. 6.22) — cnos HAKOILUICHHA OTMOCTKH.

Haxoxnenue 3HaueHuit d_,,, ¥ 8z ocymecTBnieTcs COBMECTHBIM perue-
HHEM ypaBHEeHHA (88) H 3aBHCHMOCTEH:

h, =h. +0z, 89)

Q = hKOHBVH.Ul‘M k4 (90)
rae V,

worm BBIMHCILIETCA MO 3aBUCHMOCTH (22) ipu h=h,, n d =d,, .

PemeHue cucTeMsl ypaBHeHH# (88) — (90) ocymecTBnseTCS METOAOM HTE-
paluHi, NpM4YEM B KAYECTBE NApaMETPa HAYATHHOrO MpUONWIKEHHS MOXKET 3a-
nasarscst mu6o &z , mubo d;,, °.

ITonyuennoe B pe3ynsTaTe pEICHHA 3HAYCHHE rnyOMHBI A, YCTaHaB-
JIMBAETCA B PyCle, CIOMEHHOM Pa3HO3EPHHCTHIM IPYHTOM C XAPAKTCPHCTUKAMH
d, p;,ds mOCHE pa3MbiBa €r0 pacxoaoM Boabl ) M CAMOOTMOCTKHM KPYMHBIMH
YaCTHLIAMH CO CPEIHEB3BEIICHHBIM JHAMETPOM d.,,, ; MTYOHHA A, XapaKTepH3yeT
NpeAeabHOE COCTOAHHE Pa3MBIBA 3TOIO IPYHTA MPM NMPOXOXKACHHHM pacxoaa Q.
ITpumep pactera caMOOTMOCTKH pycna npeacrasneH B [IpunoxeHuu 3.

* U3 3aBucumocTH (88) cnenyer, 4To npu durM > d95 TOJINMHA CIOA HAKOTIEHHS
orMocTkn 0z >20d, ,anpn d_, <dys 310T Cioit nmeeT Tonmuny Oz < 20d, ., .

oT™ ?
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6.24, Pacuetsl pycioBBIX Ac(hopMaLHii, NPOHCXOAAIUMX C 06GPa30OBaHHEM
CaMOOTMOCTKH HA MOBEPXHOCTH Pa3MBIBAEMOr0 HEOZHOPOAHOIO MO KPYyMHOCTH
TPYHTA, MOTYT BBINOJHATBCA VLA ABYX CITy4aeB:

I — mocnenoBarenbHbI pacuyeT TpaHCHOPMALMH PyClia NPH 3aJaHHOM
YEePEIOBIHHH FHAPOrpa()oB PacYETHOTO NEPHOAA C ONMPCAEJICHUEM MPOMEXKY-
TOYHBIX NPOXONBHBIX mpoduiack acdopmauuu pycna, OTPa>karOmMX NMPOU30-
HmIeIHE K MO60My BHIGPAHHOMY MOMEHTY BPEMEHH PA3MBIBBI H OTJIOXKCHHSA
HAHOCOB, a TAKXKE YYaCTKH 0Opa30BABUWICHCA CAMOOTMOCTKHM pycCina, OTpPaHH-
YHBAIOLIEH Pa3MBIB, KOTIA IPH ITPOXOXKACHHH Pacxona Boasl () PacCHMTHIBAEMOTO
HHTEpBaja BpCMEHH Af riyOMHA NMOTOK2 /; [JOCTHraeT 3HAYCHHA A cooT-
BercTByromero Q ;

II - pacuer Ha npeae/bHbIR PA3MbIB PH PACHETHOM pacxoxe Boasl () (CM.
n. 5.2) ¢ onpeaeNCHHEM NPOAONBLHOIO Npoduia, HopMHUpyrOLIEIOCs B pe3yabTare
CaMOOTMOCTKH pyClla HAa BCEH JUTHHE HCCIeayeMoro 6be(a H ABJIIOILErOCA, KaK
H MOBEPXHOCTh HEPA3MBIBAEMBIX NOPOA, rPAHHIICH PaCPOCTPAHEHHA Pa3MbIBOB.

6.25. Pe3ynerars pacyeTa TpaHC(opMalHH pyciia B HIDKHEM Obede 10IDKHE
CTaTh OCHOBO# A71A OCTPOeHHs KpuBbIX O = f(H ) B xapakrepHuIx CTBOpaXx PEKH,
YYHTHIBAIOIHX NEPEOPMHPOBARHE PYCNIA HA PA3JIMHHBIX ITANAX IKCIUIYATALMH
ruApoy3na (Hanpumep, yepes 1 rog, 5 ner, 10 ner u T.A4. Hocie BBOAA B IKCNUTya-
TaLHIO).

6.26. Pacuer creayer BECTH AO MOMHOM CTaOMINM3AMM yPOBHEH WM HA
NEPHOX BPEMEHH, NMPOAODKHTENLHOCTh KOTOPOTrO 00yCNOBJICHA KAKHMH-ITHO0
AONONHKTENLHBMH COOOpANEHHAMY (HATPHMED, CPOKOM BBOJA B IKCILIYATALMIO
HIDKEPACTIONIOKEHHOIO rMAPOY3Jia, NOANHPAIOIIEr0 pacCMaTPHBAaEMElit Obed, U
T.IL).

KOH *

6.27. Tlpumep pacuera TpancopMaLHu pycia o OJHOMY H3 BOZMOMCHBIX
anropurMoB [8], peanu3ylomeMy pelicHHE CHCTEMBI ypaBHeHu# (71) — (73),
JONOMHEHHOH CBA3bIO (70), a TaKoke rPaHHYHBIMH H HAYaJIbHBIMYU YCIOBHAMH 1O
nn. 6.3 — 6.5, npuseacH B [IpunoxeHux 4.

TIpnGmpxkenneIii METo/1 OUEHKH 00Imero pasmMbIBa

6.28. Ha npeapapHTETbHBIX CTAAHAX IPOCKTHPOBAHMA, a TAKXKE NPH Orpa-
HHMEHHOH MCXoAHOH MHpopMaLuH 0 Mop(doMeTpHH pycna, COCTABE HAHOCOB M
TBEPAOM CTOKE pacyeT 0OIIero pa3sMeIBa H BLI3BAHHOTO HM MOHWKEHHsS YPOBHEH
MOxeT ObITh OCyIECTBIICH No NpuOmbkeHHoMy mMetoay [28). B ochose pacuera
no 3ToMy MeToay (pHC.13) nexHT ypaBHCHHE 6aTlaHCa HAHOCOB B BHIE

P
—IE-AQ=P_,AI’ o1
Ps
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v

Vs

Az AH

Puc.13. Cxema pacucta o61mero pa3smbisa no npuGIMxeHHOMY METONY

rae AQ — obpeM pasMLITOTO IpyHTa 3a Bpemsa Af, P, — Tpancnoprupylomas
cnocoGHOCTs MOTOKA 3a MpeAcsiaMu 30HB O00IEro pa3MbiBa, IAE ABHKCHHC
NPEANONAraeTcs paBHOMEPHLIM, 3 HACHIMEHHE NMOTOKA HAHOCAMH COOTBETCT-
BYIOIHM TPAaHCHOPTHpYIOmeH cnoco6HOCTH. 3HaveHne P, ompeacaseTcsa no
OIHOH W3 NpuBeACHHBIX B . 4.10 opmyn Tpancnoprupylomei cnocobHocTH.

6.29. HUcxoanoe pycno HIKHEro 6peda mpu pacucre no npubIHXCHHOMY
METOJY CXCMATH3HPYETCA B BHJAC NMPH3MATHHCCKOIO KaHaja mMpHHOM B3, on-
peacnseMOn no MMEIOMEMYCS KapTorpaduueckoMy marepnany. YKIOH AHA i,
HA3HAYAETCA H3 COOOPaNEHHH PABCHCTBA HOPMAJILHOH rMyOHHEI NOTOKA 71, HIDKE
Yy4acTKa pa3MbiBa cpeaHeH GRToBO#H rrybune npr pycnodopMHupyiomeM pacxo-
ne Ppp (cm. 1. 5.2).

6.30. O6beM pa3MBiBa, PaCIPOCTPAHAIOMIETOCA K MOMCHTY BpPEMEHU Af,
HCYHCIAEMOMY B NMPHOJIHXEHHOM MCTOAC C MOMCHTa IyCKa TFHApOy3na B
IKCIUTYATallHIO, 0 CTBOPA, YAAACHHOIO OT THAPOY3/1a Ha PacCTOAHHE X (CM. DHC.
13), onpeaensercs BLIpOKEHHEM

AQ = O,SB[(hl ~hy )x— X )+ xAH ] , (92)

e h =§—‘;’—— ryOMHa, COOTBETCTBYIOIIAA MNPCACIbHOH HCPA3IMBIBAIOLICH

CKOPOCTH NOTOKA V,; X,— JUIMHA Y4acTKA MECTHOTO Pa3MbIBA, IPHHUMACMAA
[PH OTCYTCTBHH TOYHKIX JAHHBIX paBHO#H 200 — 500 M; AH — NOHHXCHHE YPOBHSA
BOJIbI B CTBOpPE FHAPOY3Na.

T'IpH HAJDIYHH AAHHEBIX O BRIXOAE Pa3MBIBA HA CKAJIBHBIC HITH TPYAHOPA3MbI-
BACMBIC MMOPO/IAL, 3 TAKKE B CIy4ae BO3MOXHOCTH 00pa30BaHHA CAMOOTMOCTKH, B
BoIpaXkeHHE (91) MOMKHBI GBITH BHECCHBI COOTBETCTBYIOHIHE MOIPABKH, Y4M-
THIBAIOMIME OTJIHYHE TEA Pa3MBIBA OT TPEY rO/ILHUKA.
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6.31. PcxoMeHayeTCa CREAYIOUHH NOPANOK pacyeTa No NPHOIIDKEHHOMY
MCTOAY:

1) onpeaensoTca mapaMeTpnl pacYCTHOro pycna (B, iy, h, ) , pycio-
(opMmupyromuii pacxon qu. , TPAHCTIOPTHpYIOWmAs CnocobHocTs P, n mponon-
JKHTEIBLHOCTh PACICTHOIO IOAA;

2) crponTcs npogunb pa3MHITOro pycia (CM. puc.13) ¢ pacnpoCTpaHeHHEM
30HbI Pa3MKIBa HA VIHHY X |

3) onpeaesiAeTCs NONOKEHAE CBOOOIHONH NOBEPXHOCTH B Pa3MBITOM pyciic
H 3HaUcHHE A,

4) no 3aBucuMocTH (92) onpeaensercs AQ W 3arem M3 ypaBHenus (91) —
At

5) Ha3HAYacTCA GONbIICE 3HAYCHHE BEIHIHHBI X, OnpeAcnsAeTCA COO0T-
peTcTByomee emy AH nt.a

6.32. [1pumMepnl pacyera o6mmero pa3MHBa no NpUOIHKCHHOMY METORY JULA
YCNOBHH OJHOPOAHOIO H Pa3HOPOXHOIO MO KPyMHOCTH I'PYHTa NMPHBEACHH B
IIpunoxennn 5.

7. PACYET MNONEN IEGOPMALIUM PYCNA
{(AByxmepHas nnaHosan 3anava)

7.1. Pacuer Tparc(opMaunH pycen B HIDKHHX Obedpax ruapoy3noB ox-
BaTBIBACT, KAK MPABHIIO, AOCTATOYHO MPOTsDKCHHLIE YYACTKH PEKH (CM. 11. 2.8), H B
TeX CIy4asX, KOIZIa OCHOBHOI LE/NLIO PACUECTOB ABIACTCA COCTABJCHHE MPOrHO3a
HM3MEHEHMI YPOBHEH BO/ILI B HIDKHEM Obed)e, MPOHCXDAIHX BCICACTBHE PYCIOBRIX
nepedopMupoBanmMit, OMPABAAHHLIM H NENCCOOOPA3HLIM ABIACTCA NPUMCHCHHE
OHOMCPHOH MOJCIH, NAIOMEH NOCTATOMHOE NMPEACTABICHHE O CPECAHHX IO
CEYCHHIO PEYHOro pycna aedopmaipuix ana. B Tex ciryyasx, xoraa no kakum-nu6o
coobpaxecHHAM HEOOXOAHMO NMOJMYYHTHh NMPCACTABJICHHE O PACHPEACICHHH
xedopManmii pycia B TOM MM HHOM CCYEHHM, PacucCT CJIGAYET HPOBOAMTL C
TIOMOMIBIO ABYXMCPHOH TJIAHOBOH MOJCJIH PYCJIOBOTO NMOTOKA, YYHTHIBAIOIMECH
PAacHpEACIEHHE CKOPOCTEH IO €ro IHPHHE, MHOIOPYKABHOCTb H KPHBOJIMHCH-
HOCTB PyCNa, O4CpTaHHUE PeYHOH AONHHEI B IU1ane. HeoGXoAMMOCTS B BHIIIOJIHCHHH
TAaKHX PacyCTOB MOXKET BOSHHKHYTh TOIJA, KOIZIA HY)KHO OLEHHTb BITHAHHC
pycnoenix nepeGopMHpPOBAHHIA HA XO3AHCTBCHHBIC W/HIH HIDKEHEPHBIC OOBEKTH,
HafiekHas M 6€30macHas IKCIUTYaralHA KOTOPLIX CBA3aHA C BO3MOXHBIMH H3-
MCHCHHAMH PEYHOro JHa (MOCTOBHIC MEPEXOAN, BOAO3AGOPHEIE COOpYXCHUSA,
BOXHOTPAHCIIOPTHHIC COOPYXKECHHA, NEPEX0An TPyGONpOBOAOB Pa3NIHYHOrO
Ha3HAYCHHUA, 3ALHTHBIC AAMOBI M T.11.) JIHOO0 TOIAA, KOT/Ia HY)XKHO OLCHHTD BIIHSHHC
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COOpY>XCHHH Ha pyCn0oBOH npouecc. B OonbmuHCTBE Ciyyaes ANA pEeLICHHA
TAaKOro poaa 3ajay MPOBEJCHHE PACHETOB HA JBYXMCPHOM MOOEIH ABNACTCA
HeoOXOMHMBIM HE HA BCCH JTHHE HM3ydaemMoro Geedia. J[oCTaTro4yHO BLIACTHTH
Y4aCTOK OrpaHHYCHHOMH IMPOTDKEHHOCTH M 33/aTh UL HETO IPAHHYHbIE YCIOBHA
B BEPXOBOM H HH30BOM I'PAaHHYHBIX CTBOPAX, HAMPHMED, O PE3yIbTATaM PEINCHHS
OQHOMEpPHOH 3aaayH. PemeHne AByXMEpHOi IUIaHOBOH 3aayM SBHUTCH, TAKHM
o6pasoMm, aeTann3anueil peleHnus OXHOMEPHOH 3aa41 B YaCTH pacnpeAcneHHUs
Aedopmanmit pe4HOro pyciia no IHPHHE MOTOKA.

7.2. B ocHOBe pacueTa IUIAHOBOH 3aia4H PyCNOBBIX Acdopmalmii nexar
ypaBHeHHs Mmenkoi Boasl Cen-Benana [26, 57], npuMeHuMbIe 11 pacyeToB
BOJOTOKOB, NIAHOBBIC PA3MEPhl KOTOPBIX CYIIECTBEHHO NMPEBBHIAIOT INMyOHHY
NOTOKA:

d
oh 99, %y

a1 ©3)
2
9, 94|, 9 (%9 |_
o dx| h | oyl h
oH 1 1 oht 1 oht
=-ghZl4Qq ——1 +—— om0 9%
B T T e T Ty

.a‘l_’+_i)_(q'q’ ].'.i q:

ot dx| h d h
oH 1 1 oAt 1 dhty
——oh?l 0 g —— T, T 95)
B T s o T, oy

e g, =hu,, 4, =h“,,— YAENBHBIC PaCX0b! BOALI B HANMPABJICHHH OCCH KOOp-
AMHAT X M Y, U, W U, — NPOEKUMH OCPEAHEHHOH 1O ryGHHE CKOPOCTH MOTOKA
Ha OCH x H y; h — raybuna noroka;, H =h+z— ormerka ceoboaHO#H no-
BCPXHOCTH BOIbl, 2z — OTMETKA IIOBEPXHOCTH AHA; Q. =2msing — napamerp
Kopuonuca; @ - yriosas CKOPOCTb BPaICHHA 3eMIH; @ — reorpaduieckas mH-
POTa MECTHOCTH; Ty M T,, — MPOCKUHMH CHJIbl TPEHHSA O IHO HA OCH X H y,

2
at+q} a+qy
ONPGIETACMLIC MBHCHMOCTIMH T, = 2P, -G M Ty = P37 0y

C - w3bduusment Illesu, onpenensemsrii no 3aBucumocty Mannnra C =
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Tees Cxys Tyx, Tyy — OCPEGAHEHHBIC MO TIYOHHE KACATCIBHBIE HAMPSDKCHHA,
KOTOPBIE MOTYT OBITh NpeaCTaBieHHI [57] B BHAE

my ag,u,.)+ pu, )
X

Y 3| ©9)

IA€ HHJIIEKCHI i, j COOTBETCTBYIOT X, .

B nipaBoit yacTu ypaBHeHHS (93) MIE€HOM g YUHTHIBAETCA HHTEHCHBHOCTD
HMCTOYHHKA (CTOKA) BOABI B TOYKE C KOOPAHHATAMH (X, J), KOTOPBIi HE MPHBHOCHT
B NMOTOK AONOJHHUTEIFHOTO HMITYNbCa. B ciay4ae, xoraa HCTOUHMKH MacChl JArOT
JOMNOJIHMTEIbHBIH MPHTOK HMITYJILCA B MOTOK, OH JOJDKEH OBITh YUTEH B yPABHEHHAX
(94) n (95).

Bxoasmuii B 3aBUCHMOCTD (96) K03 PHUHEHT TypOyIEHTHOMN BA3KOCTH v,
MOXET OBITh ONpeAENeH, HANPHMEP, HA OCHOBe Moaenu [IpaHarns v, = kuJh,

1
ul =— |13, +72, , rae k = 0,4 — nocrosannas Kapmana.

Py
7.3. Pacyer nepeMemeHHA NOTOKOM HAHOCOB LIE/icCOOOPa3HO MPOM3BOIHTH

Pa3neaBbHO AU B3BEIICHHBIX H BICKOMBIX HaHOCOB. [Tpu npeo6nanaromieii poru B
npouecce TpaHcopMaLHH PyCiia B3BEIIEHHBIX HAHOCOB YPABHEHHE HX TPAHCIIOPTA
uesnecoobpasHoO HCNONMB30BaTh B CNEAYIOmeM Buae [15, 59)

dsh Oshu, OShu,
+ -

o ox y
) os) o a5 _ 97
=— D— - - -
= (h = )+ y [hD > ]+¢,w(sm 5)+q,,

rae § — OCPEAHEHHAA IO ITyOHHE KOHUEHTPALMA HAHOCOB, ¢, — KOIPPHUHEHT
CBS3H NPHIAOHHOK H CpPeAHEH Mo riayOHHE KOHLEHTPALHH HAHOCOB, W — THI-
paBIMYECKAA KPYITHOCTh YAaCTHII HAHOCOB, S, — KOHICHTPALUA HAHOCOB, COOT-
BETCTBYIOIAs TPAHCHOPTHPYIOILEH CNOCOOHOCTH NMOTOKA;, ¢, — HHTCHCHBHOCTD
HCTOYHHKA MACCHI TBEP/BIX YACTHL, 06yCIOBICHHAS HCTOYHHKOM XUIKOCTH ¢ (CM.
(93)); D - cymmapusiit ko3¢ buuueHT AudPy3un B3IBEHIEHHBIX HAHOCOB B
TOPH30HTANBLHOM TIOCKOCTH (C Y4ETOM AMCriepcuH). [1o HampaBICHHAM KOOpP-
JMHATHBIX ocell k03 PUuUHEeHTH AUPPY3HH NPHHUMAIOTCA OAMHAKOBBIMH
D, =D,, =D = ku.L, tac L — macurab Buxpeii B niane, MpONOPUHOHANBHEII
cpeAHeif mupHHe noroka (L ~ B).
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H3MeHCHMC OTMETOK JHa onpeacnAcTCa COOTHOICHHEM

oz _ 0w,
P A (98)

rac & — mopUCTOCTh TPyHTa (CM. M. 3.6).

Koagpuumuenr ¢, mepexona or cpelHeil mo rayOHHE KOHUCHTpaLHHU
B3BCIICHHBIX HAHOCOB K MPHAOHHOH KOHUEHTPAUHH MOXKET ObITh onpeaeneH [60)
N0 3aBHCHMOCTH

-1
6w 6w

=— l-exp| -
.z ku. P ku.

99

Jna pac4eTOB KOHUEHTPAUMH S, MOTYT MCHONb30BAThCA PA3ZMHYHBIC
(hopMynBl, NPHMCHUMBIC UL ONPCACICHHA TPAHCMIOPTHPYIOLICH CHOCOOHOCTH
MOTOKA, NMEPEHOCAIIErO HAHOCH BO B3BCIICHHOM COCTOSHHM, TO €CTh IIpH
u«/w>17 (cM. ycnoeue (29)). K yuciay Takux (popMys1 MOryT ObITh OTHECCCHBI
(dopmymna K. K. Poccunckoro n M. A. Kysbmuna (32), hopmyist A. B. Kapaymesa
(43), PA. BarHonbaa (46), MpHBCACHHBIE MyTCM ACACHHA HA pacxon () k pas-
MEPHOCTH KOHUCHTpaLHH. C HEKOTOPO# OCTOPOKHOCTBIO MOXET HCHIONB30BATHCA
¢opmyna B. M. Tonuaposa (44), Takoke MPHBEACHHAN K PA3MEPHOCTH KOHLICHT-
pauun. Kak M B ciiyyae OQHOMEPHOH 3a1a4d, KPUTCPHEM NPEANOYTHTCILHOCTH
MPHMEHEHM TOH HJIM HHOH W3 HA3BAHHBIX 3aBHCHMOCTCH ABJIAETCH YAOBJIECTBOPH-
TCJILHOE COBNAACHUE €€ C PE3YILTATAMH HMEIOUIMXCS HATYPHBIX HAOMONCHHE.

7.4. I1pu npeobnanaroweit poau B mpouecce pycnossix nepedopmuposa-
HHH BJICKOMBIX HAHOCOB M3MECHCHHE OTMETOK AHA MOXCT OBITH ONMPCACJICHO M3
ypaBHEHHA pycnoBbIX Ac(popMauni (73), NpeACTABACHHOTO B BUAC

T e Ty ) (100)

TIC g, M 95 — MPOEKIHH YACHBHBIX PACXOJOB HAHOCOB HA OCH X HY, ., =Shu_,
sy =§hu),. 3HaucHHA § omnpengensAorcs no (HopMyie TPAHCIOPTHPYIOLLCH Crio-
COOHOCTH MOTOKA, NEPEHOCAIUETO HAHOCH IyTEM CaJIbTALHHU H BICYEHHS 110 JHY,
TO ecTb no (popmyne cnpaBeMBOM MpU u. /w < 1,7 . HaubGonee yroOHnIMH as
NPHMEHEHHA B TAKUX pacyeTax sBiunorcs 3asucumoctu Y. Y. Jlesu (37) u (38),
NPUMBCACHHBIE MyTEM ACICHHA HA pacxoa () K yCNOBHO#H pa3MEPHOCTHM KOH-
ucHTpauuy. [TomydeHnsie B pe3yabTare BBMUCICHUA 3HAMCHHS HMHTEHCHBHOCTH
aedopMauuy NpH Pa3MBIBE 0z/0! HE JOKHBI MPEBHIUATH 3HAYCHHH PA3MBbI-
BAIOILCH CIOCOOHOCTH MoTOKA P, , onpeaessieMoit no 3aBucuMocTH (49). B cny-

p> O
4ae, Korxa —ot/dz > P,, 3HAICHME 5 JOIKHO ObITh MPHHATO TAKMM, YTOGHI

COOMIONANOCH TOYHOE PABEHCTBO —0t/dz = P, .
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Yuer 06pa3oBaHHA CAMOOTMOCTKH IPH PAa3MbIBC PA3HO3EPHHUCTOTO IPyH-
Ta AO/DKCH MPOH3BOAMTHCSA MO 3aBHCHMOCTAM M. 6.23 € 3aMEHOM B HUX MOJIHOTO
pacxoza BoabI ) Ha YAETbHBIN PACXOM ¢ IyTEM OTHECEHMS €I0 K CAMHHLUE LUMPHHBI

“ ’ 2 2
N0 HOPMAJTH K BEKTOPY CPEAHEH MO my6m{e CKOPOCTH IOTOKA U = fu + uy .

7.5. B xayecTBe HAYATBHBIX YCIOBHIi JO/DKHBI OBITH 33/1aHBI KOOPIHHATHI
penbeda B mpeaenax pacHeTHoi 061acTH, BKIIOYAA 3aTOMIAEMYIO YaCTh AOMHHbBI
W OCTPOBA, 3HAYCHHA CKOPOCTEH, ITyOUMH MOTOKA B XapaKTepHbIX Toukax. Kpome
TOrO, JOJDKHBI OBITb 33JaHbI XapPAKTEPUCTHKH ICPOXOBATOCTH Pyciaa U JOHHBIX
OTJIOXKCHHH.

7.6. B kauecTBe I'pPaHHYHBIX YCIOBHIf JOIDKHBI OBITh 3aJaHBl HA BCEM
NPOTSDKEHHH PacyeTHOH 06macTH “TBepable” IPaAHHLBI PEHHOTO MOTOKA. KOOP-
JHMHATHI HAa M 6Eperos, BKIIIOYAs OCTPOBA, BO BCEM JHANA30HE BO3ZMOXKHOTO H3-
MEHCHHA YPOBHEH BOJBI.

I'panuiHBIMH YCIOBHAMH B BEPXOBOM (BXOXHOM) CTBOPE ABJIAIOTCA JAH-
HEIE O BTCKAIOMEM B PACYETHYI0 OONACTb XKHMAKOM M TBEPAOM pacxoaax u ob
OTMETKAX CBOOOAHOH NMOBEPXHOCTH, MOJYUCHHBIE B PE3yJIbTATE PCIUCHHS OXHO-
MEpHOH 3anauH. PacnpenciieHHe HIKHX PacXoA0B IO LIMPHHE CTBOPA MOXET
OBITH NPHHATO B MEPBOM NMPHOMDKEHHH MPONOPLUHMOHANBHO [1yOHHE NMOTOKA, a
HANPaBJICHHE CKOPOCTEH TCYEHHA — OPHCHTHPOBAHHBIM BAONbL GEperoB WM
JMHAMHYECKOH OCH ITOTOKA B 3ABUCHMOCTH OT NOJMOKEHHA B MONEPEYHOM CEYEHHH.,

B HH30BOM IpaHHYHOM CTBOPE JOJDKHA OBITH 3aJaHA 3aKOHOMCPHOCTD
H3MCHEHMA OTMETOK CBOGOAHOI MOBEPXHOCTH MO PE3YJLTaTaM PEIUCHUA OZHO-
MmepHo# 3aaa4u. Ecim B mpouecce pacueros AByXMepHO# MoaeH Oyaer otMeyars-
Cs1 HCCOBNAJICHHE 33aJIaHHBIX H PACCYHTAHHBIX OTMETOK OBEPXHOCTH, HEOOX0AH-
MO NIPOH3BECTH YTOYHEHHE XAaPAKTEPHCTHK INEPOXOBATOCTH C TEM, 4TOOBI AOC-
THTHYTh IPHEMJIEMOTO COBNAJICHHA YPOBHEH.

7.7. B cBA3M C yCIOBHOCTBIO NPEANONOKEHHA O pacnpeaeICHHH Xapak-
TEPHCTHK PYCJIOBOrO MOTOKA MO INHPHHE BXOJHOTO CTBOPA, & TAKOKE B CBA3H C TEM,
4TO OYECPTAHMA PYCNIa HUXKE HH30BOTO CTBOPA MOTYT BIMATH HA XaPAKTCPUCTUKH
TCYCHHS B PacyeTHOH 06MacTH, MECTONOJIOKEHHE IPAHHYHBIX CTBOPOB CIICAYET
Ha3HA4aTh BHIIIC H HIOKE HCTHHHBIX IPAHUL 3TOf 00/1aCTH HA PACCTOAHHM OT HHX
HE MCHEe 3-X IMUPHH MOTOKA,

7.8. TTpuMepe!l BO3MOMXHBIX aJITOPHTMOB PEIICHHA IJIAHOBOM 3aJa4H
pycioBbix aAcopMaLHit H X PEaNTU3alUH JIA KOHKPETHBIX YCIOBHI{ PHBEACHBI
B [21, 58].
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TIPHIIO)KEHHE 1

CXEMATU3ALUA PYCIIA

Boinonnums cxemamu3sayuio pycna é HudicHem bvegpe zudpoyzna.

I'napoysen Bo3BeaeH Ha peke, IUIAH H NMPOAOJIBHBIH NMPOQHIE KOTOPOH
Ha MPHMBIKAIOMEM K HAPOY3JIy y4acTke npeacrasieH Ha puc. I11.1.

CeueHHe pyclia MPHHATO NMPAMOYTONLHBIM C NOCTOAHHOK B MpeAcnax
PacyeTHOrO y4acTKa INHPHHOH, paBHO# cpeaHeil mMHUpHHE B OpoBKax (MO AAHHBIM
u3bIcKauwuif). [Tpu pa36HMBKe Ha YMACTKH B OCHOBY NOJIOKEH MPHHIMIT OAHOOOPA3HA
TUTAHOBBIX OYCPTaHMil pycia H ero penseda. Jmmua pacieTHoro 6ueda orpanuicHa
Y4aCTKOM NPOTKEHHOCTHIO 75,5 kKM, HH)KE KOTOPOro BIHAHHE THAPOY3Na
MPEANONaracTCA HE3HAYHTEIBHBIM. YYAaCTKH, NPHMBIKAIOMME K CHAPOY3ny,
OpPHHATH 60Jice KOPOTKHMH, €M YAaeHHbIE OT Hero, PasonBka pacueTHoro 6seda

Paccrosiine
oT I'DC, xm

YyacTkn 1| 2 3 4 5 6 7 8

Cpenuss mupwu-|
Ha y.,m“,‘,’ 115q 850 800 | t230 | 700 1000 1100 1000
[Unma ymena, kM| 3] 52 72 5B | A8 153 19,7 144

Cpennsas m‘ue‘l‘«L
Ka CXeMAaTH3 \
BAHHOTO fHA, M

9140 | 90,65 90,25 | 89.92 89,50 8785 86,00

Puc. [T1.1. CxemaTH3auus pycna: niaH (a) ¥ NpoRoIbHLi npoguns (6):

— CpeHEMHOTOJIETHAA CBOGOHAR MOBEPXHOCTL B GLITOBOM COCTORHMN;
— CXEMATH3MPOBAHHOE CP MHOTOJIETHEE AHO B GLITOBOM COCTOARMM,
— — — — cBoGoaHAR NOBEPXHOCTH M JIHO 1O Pe3YNLTaTaM pacieTa 3a 20 jer
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JUisa CTBOPOB, B KOTOPLIX HMEIOTCA KpuBbIC cBa3u (puc. I11.2), crposrcs

(no n. 5.14) rpa¢uueckue 3apucumoctu (puc. I11.3), annmpoKCHMHUPY s KOTOPBIE

MIPAMBIMH , MO)KHO OTIPEETHTD MO NEPECEUEHHIO HX C OCBIO J 3HAYEHUA — HCKOMBIE

YCJIOBHBIC OTMETKH JHA Z B paccMaTpuBaEMbIX CTBOPaXx. I'Ionyqenm,le TaKUM

obpa3om orMmerku (Tabm. I11.1) cnyxar OCHOBOI# /14 NOCTPOCHHSA JTHUHUH CXEMa-

THU3HPOBAHHOIO JIHA, MO KOTOPOi CTPOMTCA NMPOIONBHLIH MPO(HIL paCYETHOrO
pycna.
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Puc. I11.2. 3aBucumoctu Q = fIH) B cTBOpax HHxHero Gheda ruapoysna
0~8 — HOMepa pacueTHBIX CTBOPOB
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Puc. I11.3. AnnpokcuMauus kpusbix Q = fLH) npaMbIMH J—Q_ = \/I?(y—yo)
B pacCH€THBHIX CTBOpax:

YHCJIA Ha KPHBBIX YKa3bIBAKOT PACCTOAHHE OT cTBopa 'DC B KM H HOMEp PacYETHOTO CTBOpa;
~— —— —— KpPHBbIE PACXO/IOB B Pa3IMYHBIX CTBOPAX;

JTnHeHHas annpoKCHMaIHA

Tabmuya I11.1

OT™MeTKH IHA Z = Y, B PACHETHLIX H MPOMEKYTOTHBIX

cTBOpax Gbeda

Ne pacueTtHoro Paccrosanue o cTBOpa OrMeTKa AHa 2,
cTBOpa THApPOY 314, KM M
0 (CTBOD IJIOTHHBI) 0 12,05
I 3,1 11,85
2 83 10,95
3 15,5 10,50
4 21,3 10,00
5 26,1 9,80
6 41,4 9,00
7 61,1 7,05
8 75,5 5,35
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IIPHJIO)KEHHE 2

ONPEAENEHUE PACHETHbIX XAPAKTEPUCTUK B3BELUEHHbIX
HAHOCOB MO AAHHbLIM HATYPHbIX HABNIOAEHUA

Onpedeaums domo pycrogpopmupyioyux paxyuii 8 0bugem Konuyecmae
HAQHOCO8.

HUmerorcs CIIEAYOIHE HATYPHBIC NAHHBIC!

a) (pakumu, MPUCYTCTBYIOUIME BO B3BELICHHBIX HAHOCAX H JOHHBIX OT-
JoxeHHuAX, uMerT pasmep: 0,5 — 0,25 mm, 0,25 — 0,10 mm 1 0,10 — 0,05 MM,
MPHYEM B COCTABE JOHHBIX OTI0XCHHUH 3TH (PpaKUHH COCTABIIIOT B CcpeaHeM 77%;

6) 3TH k¢ (PpakuMH BO B3BELICHHBIX HAHOCAX COCTAB/MIOT B 4-X TOMKAX
BEPTHKAJIH, YAAJNICHHBIX OT moBepxHocTH HA 0,2; 0,6; 0,8 u 1,0 rnyGunsl, coor-
BETCTBEHHO 36; 45; 40,3 u 77%. '

CnenoparenbHo, CpeaiHee COAEpxKaHUE pycao(opMUpPYOmUX (paknmii
kpp BO B3BEwIEHHBIX HAHOCAX MO (hopmyrie (34) paBHO

(36 + 45 + 40,3 + 77)/(100-4) = 0,5.

JlaHHbIE H3MEPEHHI MYTHOCTH Ha BOATIOCTAX, PACMOJIOKCHHBIX HA H3y-
YaeMOM Y4acTKe PeKH, NMpuBEACHHbIE B « THAPONOTHYECKUX €KETOAHHKAX) M
MOJIyYEHHBIE B PE3YIbTAaTC H3bICKAHMIT NOJ MPOEKT THAPOY3Jia, YMHOXKAKTCA HA
ko= 0,5 u MCONB3YrOTCA NIPH NOCTpoeHUH 3aBucuMocTH S = £ ().

JI1A mocTpoeHHs BCOMOTareIbHOro rpaduka € = f (V" */h) ¢ uensio onpe-
JENCHHA w BMECTO S H T) BBOAATCA HOBBIE NlepeMcHHbIe € =p,S K V3/h (0. 4. 4).

O6paboranHble B kOOpAMHATAX € U} 3/h 3TH maHHbIe 0Opa3oBanm exu-
Hoe none Toyek (puc. I12.1) ¢ BepxHe#t orubaromeii, ONHCHIBaEMOil ypaBHEHHEM

€* =667V /h , tiM’.

Ha ocnosanuu ¢opmynst (32) s 3roit orubaromeit noy4eHo

P242:10°0° 5 24207
- - h

e =237.105 2 /M

/M’
ghw w h w ’

oTkyza cneayet w = 0,0363 M/c, 4To mpu TeMnepaType BOABI B NIEPHO, NPOXOXICHHS
nasozka =5 — 10°C (1ab11.5) cOOTBETCTBYET CpeiHEMY AMAMeETPy IPYHTA d = 0,36 MM
(ipu P, = 2650 xr/m’).

CoOTBETCTBEHHO I HIDKHEH orubarowueit npuHumaertcs € =135V %h (r/m*)
mpu V3 /h <025 .Tpu V3 /h > 0,25 BcooTBeTCTBHH C pacnonoKEHHEM JAHHBIX
M3MEpeHui 3aBHCHMOCTE €* = £ (V3/h) npuHATA OTIMUHOIM OT THHEHHOI.

ITpHRMMad 3HAYEHHE W ONMHAKOBBIM [UIA BEPXHEH H HIDKHEH orubaromux
NOJIA TOYEK, MOKHO NOCTPOHTS pHC. I12.2 B koopauHarax S H 1), H MO HEMY HAHTH
3HAYCHHUA d U O U1 BETBH Pa3MbIBa (HIDKHAA orubaromas).
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06a rpaduxka (cm. puc. I[12.1 n I12.2) sssmoTcsa paBHOLeHHbIMHE. [Tpeanoy-
THTCJIPHO HCIONB30BAHHE Oe3pa3sMepHOil CBa3H S = [ (n) H TOJTY4acMBbIX H3 HEC
napameTpos a, o, b, B.

Humwxwsas kpusas - S=a(n—-mn)°

Pv469.10°  mpn n<07
a=4q  °*

pw -5 .
Pr106-10°  mpr m>07;

5

1,0 mpu n<0,7
J
2,75 mpu n>0,7.

BepxHas kpusas —~ S=b1nP

b=Lw237.107; B=1,0.
Ps
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TPHIIO)KEHHE 3

PACYET OBPA30BAHUA CAMOOTMOCTKU B PYCIIE,
CNOXEHHOM PA3HO3EPHUCTbLIM MPYHTOM

Jams npoznos obpasoeanus ommocmku Ha yuacmke nuxcHezo bvegha
2uopoyana.

I'napoy3en BO3BEAEH HA PCKE, AHO KOTOPOi CIOXKCHO Pa3HO3EPHHCTHIM
HECBA3HLIM (TPABHHHO-TaJICYHHKOBLIM) IPYHTOM, TPaHyJIOMETPHA KOTOPOTO npea-
craBneHa Ha puc. [13.1 u xapakrepu3yerca CICAYIOIMMH AAHHBIMH: CPCIHHI
amamerp d =49mm, p, =61%, dos =150mm, d,, =200 Mm,p_ = 2650 k/v’.

%
106 P=95%]

90

/

80

70 4
Pp61% V d,=150mM

60
50 vd

40

30

20 <]

v

10—

0 d, MM
0.1 0.2 05 1.0 2.0 50 10 20 50 100 200

Puc. I13.1. Kpupas rpanyl1oMeTpHHECKOrO COCTABAa HAHOCOB

KoadduuueHnt onHopoaHOCTH IpyHTa 1o dopmyne (86)
K, = 4 0,328<0,6,
dys
TO €CTh IPYHT HEOIHOPOICH H NPH E€T0 PA3MbIBE JODKHA 00Pa30BBIBATHCA OTMOCTKA.
XapaKTepUCTHKH YCIIOBHO PABHOMEPHOTO NMOTOKA HAa PacCMaTpHBAEMOM
yuactke: g o =4380M/c; B=190M; 4=4,95m, V' =4,66 m/c; m, =1.
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TMo (22) onpenenscTCs 3HAYCHAC HEPA3MBIBAIOWEH CKOPOCTH WA d,,,

Vn.HauG = 0’725[lg .&_z@ﬂﬂ ]\/mm [% - l}dnmﬁ .
95 w

B nepBoM nMpHOMDKEHHH PUHUMAETCS h;m =h=495M, uToraa

88-495 ] TR IN LT
V =0,728 lg——= 1,65-9,81-0,20 =3,20 m/c;
H Han6 {g 0150 c

’ J
COOTBETCTByIOmAR TaKoil CkopocTH 1o (87) ryGuna b, = 4380

yba o

190-32

METOAOM NMOCCROBATCIBHBIX

’

Tax Kax MOTy4CHHOC 3HauCHuE b+ h
NpHOMIDKEHHI HAXOIATCA

V, e = 0,725(13 8’3 -1?8 \/1,65-9,81-0,20 = 3,393 mkc

’ /

Hay ’

430

huaq T oA

190-3,393
TO €CTB CKOPOCTL noToka V' >V, . u B coorercTHM C 1. 6.23 (3) B pycnc Gyner
TIPOHCXO/IHTD PA3MBIB BCeX (JpaKiguii 0 AOCTHDKEHHSA NOTOKOM ITyOuHeL A, = 6,8 M,
TOCJIE YETO HAHETCA 00pa3OBAHHE OTMOCTKH.

JUist onpeacneH s XapaKTePHCTHK OTMOCTKH MCTIOMB3YETCA CHCTCMA YPABHEHHI
(88) — (90), xoTopas C y4eTOM HCXOAHBIX YCIOBHH NMPHMEpa NMPEACTABIACTCS B

CICOYIOIEM BHAE!
Vo =291 lg% do,
dos ’

68 M,

Q = thHBVH. OTM *
d_. =dy, d+0,3748z
dos + 0,348z °
Py = Pe +062.

Iony4eHHas cHCTeMa MOMeT OBITb PEmICHa CocoGoM MOCNEAOBATEBLHBIX
npuGmpkenmii Wik rpadguaecku. i peammsaipm rpadudeckoro criocoba 3azaer-
CA HECKDJIBKO 3HAMCHMH OZ , MOCNE YEro No ypaBHEHMAM CHCTEMEI HAXOIATCA
COOTBETCTBYIOUME MM 3Hauewua d_,,, A, B Q (tabn. T13.1).
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Tabnuya I13.1
Pacyer 0TMOCTKH

oz, m 0,5 0,75 1,00 1,25 1,50
d+03746z m 0,236 0,330 0,423 0,516 0,610
dys +0,348z M 0,320 0,405 0,490 0,575 0,660
d .M 0,111 0,122 0,129 0,134 0,139
Ao s M 7,30 71,55 7,80 8,05 8,30
Vo » M/C 2,55 2,69 2,78 2,85 2,91
0, mlc 3573 3859 4120 4359 4589

IMoctpoms no armemM Tabn. 113.1 rpadman h,, = £(Q), d,, = f(Q) u

Vi oo = S(Q), Moxa0 naittu no wum suaenms b, =8,07 m, d, =034 mu
14 = 2,86 M/c, KOTOpBIE COOTBETCTBYIOT 33JaHHOMY PAacCUCTHOMY PacXomy

H.OTM

Ob,01% =4380 M*/c (puc. I13.2).

VI.(!I‘I’ hml d

mc |m ! e M
29|84 )l | 0150
I
28|82 0.145
|
d
27|80 = /)f 0.140
Vd‘/ / <
/] 7 |
26| 78 y /, v 0.135
25|76 v '/ ! 0.130
) B / | .
ALY
24| 74 P /' 7 L i 0.125
s
(=]
23(72 x4 0.120
s T, |
70|/ g 0.115
1 L
6.8 : 0.110
|

3500 3700 3900 4100 4300 4500 () pYc

Puc. I13.2. Tpaduku a1 HaXONIEHHS TapaMETPOR CAMOOTMOCTKH pyciia
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IIPHJIO)KEHHE 4

PACYET TPAHC®OPMALIMU PYCNIA HWXKHEFO BbE®A

rMaPoOY3nA

Boinoanume pacuem mpancgopmayuu pycna pexku 6 HudcHem bvege

eudpoya (puc. I11.1) Jis y4acTka, orpaHH¥EHHOTO CTBOPOM x = 30,3 km.

Pycno nmwkHero Obedia CXeMaTH3IHPYETC B MPEANOIOKEHHH JTHHEHHOIO
H3MCHCHHA LWHPHH H OTMETOK JHA B MPEAEaX KAXKIOTO PAaCHETHOTO y4acTKa.
JKuBbi€ CEUEHHsA NPHHATHI PAMOY FONIbHBIMH. ITapaMeTpe! CTBOPOB MPHBEACHB! B

Tabn. I14.1.
Tabnuya I14.1
ITapameTps1 CTBOpOB
Homep Ilpononexas Ilnpuna Hauannbnas OtMmeTka
cTBOpa KOO];III:AHHTH B, M O’IMCZTK:: AHa "0';:)5):';"“)( ”
£l td m‘y

1 100 850 91,65 89,80
2 1100 1200 93,03 89,60

3 2100 950 92,15 89,50

4 2600 950 91,50 89,35
5 3100 800 91,85 89,20
6 5000 650 90,80 89,60
7 6600 950 92,50 89,00
8 7000 900 91,65 88,30

9 8300 750 90,50 88,70
10 9900 800 90,85 88,45
11 10400 850 92,00 88,25
12 11300 750 90,10 88,10
13 13000 950 90,80 88,25
14 13800 650 89,15 87,90
15 15500 900 90,50 87,50
16 16300 800 89,55 88,35
17 17400 1050 91,50 88,40
18 18200 1000 90,60 88,45
19 18500 1200 91,50 88,25
20 19600 1050 90,85 88,10
21 21300 900 90,25 87,45
22 22400 750 89,00 87,30
23 24400 650 88,50 87,50
24 26100 1000 90,25 88,10
25 27600 1100 90,50 87,30
26 30300 900 88,75 8780 |
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Kaskzaplit H3 25 OCHOBHBIX YYaCTKOB, OTPAHHYECHHBIX CTBOPAMH C XapaKTe-
PHCTHKAMHU, TIPHBEICHHBIMH B Tabu. I14.1, pa3bur Ha noay4yactku (ot 2 xo 26),
JOTIOIHMTENLHOE Pa30OMEHHE KOTOPHIX B MPOLCCCE PACYETa BBINMOIHACTCS ABTO-
MAaTHYCCKH C KO3 HUHEHTOM AeNCHHA NOAYHACTKA HAHMEHbILEH TUIOLUAM, PaB-
HbIM 2,

Hcnonp3oBaHHbIi aNTOPHTM PacueTa MO3BOMAET YHECTb CICAYIOLIUE
(aKTOpEI: NOCTENEHHOCTh HACBHIEHHA NOTOKA HAHOCAMH, CAMOOTMOCTKY pycia
KPYIHBIMH (paKUMAMH TPYHTA, MECTHBIE CONPOTHBICHKA 3a CYET U3MEHCHHSA
LUHPHHBI PYC/Ia BAOMB MOTOKA, COCPEIOTOMEHHbIE IPHTOKH, KAPhepHbIE pa3paboTku
pycna, pa3MbIBAEMOCTh OeperoB.

PacueTHsli ruaporpad) CxeMaTH3HPOBaH B BHAE PacxodoB Boabl Ha 200-x
BPEMCHHBIX HHTEPBANIAX, OXBATHLIBAIOLIHX NEPHOM MPOAODKHTENBHOCTBIO 20 JIeT
(ycnoBno ¢ 1957 no 1976 rr.), n npeacrasieH B BUAE TabuHitbl, (hparMeHTsI KOTOPOi
(Hauano u xoxew) mpupeacHs! B a6, [14.2. B npouecce pacuera kaxaplit HHTEPBAT
pa3buBacTCa Ha maru TakuM o6pa3oM, YToOsl H3IMEHEHHE IJTyOMHBI /1 TOTOKA 32
OIHM 1IAT HHIZEC HE NMPEBOCXOAHNIO 3aNAaHHOTO 3HayeHHA. B mpeacraBneHHbix
NpMMEpax 310 3HAYCHHE NMPHHATO paBHbIM 0,001A4.

MaxcumanbHBIi 32 IEPHOI, OXBAYEHHBIH PaCYETOM, PACXOA BOABI COCTAB-
naer 9760 M*/c M mpHXOAMTCA HAa 14-10 CTyNeHs — NHK NaBoAKa Broporo (1958)
roza.

Pacuer Tpancdopmaimu pycna npeapapserca HaxoxxaeHueM ko3(hduuuen-
TOB HIEPOXOBATOCTH PYCJIa HA YYACTKAX MEXIY ONOPHBIMH CTBOPAMH, B KOTOPBIX
3aaHBI KPHBERIE CBA3H PACXOJ0B H YPOBHECH BOJBI B HAYAIbHBIH MOMEHT BPEMEHH .
(puc. I14.1). Haiinennbie TakuM 06pa3oM H NPHHATHIE A/ MIOCEYIOIHMX PACYETax
3HAYEHHA KO3(PHHIHMEHTOB 1EPOXOBATOCTH NpUBEAcHSI B Ta0M. 114.3.

Hauanenas cBo60aHAA NOBEPXHOCTS 33JaHa B BUAE TaGMMLBI, B KOTOPOii
ZUIA KKIOrO U3 26 OCHOBHBIX CTBOPOB YKA3aHbI OTMETKH YPOBHSA BOJbI IIPH Pacxo-
aax 500, 1000, 2000, 3000, 5000, 7500, 10000, 15000 m*/c.

OCHOBHbIE PACUETHBIE TAPAMETPHI IPYHTA HAa YHACTKAX PACCHHTHIBAEMO-
ro 6bedpa NPUHATHI HA OCHOBE 0OPaGOTKY AAHHBIX HATYPHI M IPHBOAATCA B TaOI.
I14.4.

ITpurok Haxomurcs B cTBope 18. 3amaHs! Tabuupl pacXOAOB MPHTOKA H
TaOMmUub! BAMAHKA MPHTOKA HA YPOBHH BOALI B CTBOpax 15 — 18 ocHOBHOIO pycna,
a TaKKe MJIOTHOCTL P = 2,65 T/M* u cpeaHss kpynmHocts d = 1,5 MM HaHOCOB
NPHTOKA.

Pacxon HAHOCOB B HAYATBHOM CTBOPE (CTBOPE rMApOy3/1a) MPUHHMAETCH
PaBHBIM HYJIIO, T.€. MTOTOK, NOCTYNArOLIMi B HIXKHUHA Obe, CUMTACTCA MOTHOCTHIO
OCBETIEHHBIM. TpaHCIOPTHPYIOWIAA CIOCOGHOCTh MOTOKA B OCTa/NbHBIX CTBOPAX
onpenenserca no ¢opmyne ML.H. Jlesu (37). Jna apyrux ycnoBuii 3anauu anro-
PHTM NPEXYCMATPHUBACT HCIIONb30BAHHE JPYrHX 3aBHCHMOCTEH, B TOM YHCIIE H
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Tabnuya I14.2
Pacuernblii ruaporpag
Ton Homep cTynenu Pacxon O, MYc | Jinurenbhocts, CYTKH
1957 1 1000 100
2 3200 10
3 6500 5
4 7510 3
5 6950 7
6 5500 20
7 3900 20
8 1900 26
9 1000 124
10 1000 50
1958 11 1000 100
12 3600 10
13 8200 6
14 9760 1
15 9200 8
16 8000 17
17 6000 2
18 2630 24
19 1000 97
20 1000 100
1976 191 1000 100
192 1600 10
193 2600 7
194 3600 1
195 3200 7
196 2500 15
197 2000 2
198 1400 26
199 1000 147
200 1000 50

3aBHCHMOCTEH BHIa (3 1), eCliH UMEIOTCSA JAHHBIC HATYPHBIX HAOMOACHHIH 32 MYT-
HOCTBIO 10TOKA (CM. HampuMmep, puc.I12.2).

Pacyer BLIMOMHEH IS ABYX CITY4acB.

ITpumep 1. I'pyHT 10ka pekH Pa3HO3CPHHCTHIH; YHHTHIBAETCA CAMOOTMOCTKA
pycna KpynHbIMH (paKIHAMHU IPYHTA; KAPLEPHBIX Pa3paboToK pycna Her ;

ITpumep 2. I'pyHT n0Xa peKH OTHOPOIHBIN, XapaKTEPH3YIOWHiiCA B
npeaenax KaKAOro y4acTka CpeAaHeH KPYMHOCTBIO d, yka3aHHOH B Tabn. I14.4
(CaMOOTMOCTKA OTCY TCTBYET); POM3BOAATCA KaPbePHbIC Pa3paboTKH pycna.



CO 34.21.204-2005 87
Tabnuya I14.3

Kospdpunmentsi n , (no Manunnry)

PacxoZb! BObL, M/c
500 1000 2000 3000 5000 7500 10000 15000
1-5 | 0,0295 | 0,0416 | 0,0426 | 0,0461 | 0,0387 | 0,0345 | 0,0329 | 0,0289
5-9 | 0,0430 | 0,0398 | 0,0411 | 0,0363 | 0,0307 | 0,0254 | 0,0216 | 0,0191
9-15 | 0,0507 | 0,0433 | 0,0399 | 0,0362 | 0,0327 | 0,0273 | 0,0280 | 0,0204
15-21) 0,0280 | 0,0297 } 0,0327 | 0,0346 | 0,0317 | 0,0312 | 0,0283 | 0,0271
21 —-24 | 0,0595 | 0,0430 | 0,0331 | 0,0305 | 0,0297 | 0,0285 | 0,0246 | 0,0247
24 —26 | 0,0255 | 0,0286 | 0,0281 | 0,0308 | 0,0296 | 0,0218 | 0,0158 | 0,0144

CrBOpbl

Tabnuya I14.4
3HaueHns OCHOBHBLIX PACYETHBLIX MAPAMETPOB FPYHTA HA YYACTKAX MEKAY
CTBOpPAMM

Ilapamerph
Homepa | py, Ps, (15)
creopoB | tAY | T Bzoﬂ 1 RI.S .M dos, M Pa
M C

1-6 1,5 2,65 1,0 2,0 | 0,00048 | 0,0015 | 0,72
6-16 1,5 2,65 1,0 2,0 | 0,00045 | 0,0013 | 0,75
16 - 24 1,5 2,65 1,0 2,0 | 0,00030 | 0,0010 | 0,70
24-26 1,5 2,65 1,0 2,0 { 000035 | 00012 { 0,73

HHTEHCHBHOCTB KapLEPHBIX Pa3pabOTOK 331aHA B BHAE TAOMHIEI, B KOTOPOH
yKa3aHbl 0OBEMBbI IPYHTA, H3BJIEKAEMOTO B 3a{aHHbIC BPEMCHHBIC HHTCPBAJILI HA
3a/1aHHBIX Y4YacTKax pycna. PparMeHTH Takoil TaOMMupl MPEACTaBICHBI B Ta6.
4.5,

IIpn BEINONHCHHH PAacYETOB YYMTHIBAIHMCh MECTHbIE THADPABIHYECKHE
COMPOTMBJIEHHA PyClla H NPHHHMANHKCh CIEAYIOIHE 3HAYEHUS MOCTOSHHBIX
BCJTHYHH U1 YCHOBHHA pEIIaeMBIX 3a4a4:

xoppexTuB Kopuonuca o = 1,0;

KHHEMAaTHYeCKHi xoa¢duuueHT Ba3kocty Boasl v = 0,00000131 m*/c;

TIJIOTHOCTb Boas! p = 1,0 T/M’;

1oKa3arepb crenenu B popmyne (30) m = 1;

Pesynbrars pacueToB [ npuMepos 1 u 2 npeacrasieHs! Ha puc. [14.2 -
I14.6.
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Tabnuya 114.5
O6nembr kapuepubIx pa3pa6oTox.Ha yuacrkax W, reic.m’
Homep HoMepa y4acTkoB _
UHTEp-
Basa 2 3 7 8 9 10 16 20 24
BPEMEHU

39 (184,04 91,88 | 17,40 | 56,65 297,74 0,00 |148,10] 0,00 | 74,04
48 | 32,47]1621 3,08 | 10,01 | 52,66 | 0,00 | 26,20 | 0,00 | 13,10
49 |15537| 77,57 | 14,68 | 47,78 |251,16| 0,00 {124,92] 0,00 | 62,46
157 | 1,83 1 091 | 064 | 2,07 | 3,54 | 0,00 | 543 | 37,71 | 2,72
158 [23,77| 11,89 829 | 26,99 | 46,06 | 0,00 | 70,57 | 490,29 | 3529
159 [134,40| 67,20 | 4688 {152,62(260,40| 0,00 |399,00{2772,00|199,50
168 | 347 | 1,73 | 7,13 | 23,20 | 81,47 | 0,00 | 60,67 | 121,33 | 82,33
197 | 0,00 | 0,00 | 0,95 | 3,11 | 571 | 457 | 812 | 0,00 | 4,05
198 | 0,00 | 0,00 | 12,39 | 40,35 | 74,29 | 59,43 [105,49| 0,00 | 52,74
199 | 0,00 | 0,00 | 70,08 |228,12]420,00/336,00/596.40| 0,00 |298.20

Puc.I14.1. Kpussbie caazn
pacxofioB K YpOBHER BOALI
B OMOPHBIX CTBOpax
; 2Jis npuMepoB 1 u 2
91 | SO PO S B HauaIbHbIA MOMEHT:
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HPHIIOKEHHE 5

NPUBNMXEHHBIV PACYET OBLLENO PA3MbIBA PYCNA

A. Henonv3ys npubnudicennblil Memoo, 0ant Npo2HO3 NOHUNCEHUS YPOGHSA
6 HudiCHeM bveghe 2udpoysna.

OCHOBHBIE HCXOJHBIE JAHHBIE: pyciiodopMupyroiuit pacxox Q = 5000 m3/c;
APOJOJKHTEIBHOCTD €70 IPOX0KACHHUS (PAcUETHBIH rox) 90 Cy TOK; INHPHHA PEKH
B=1000 m; nepeoHauabHbIR yKIoH aua i =10-107*; xo3dduumuent mepoxo-
Baroctd pycra »n=0,025; cpeaHuii AMaMETp HAHOCOB, CJIATalONIHUX PYCIO,
d= 1,0 MM; NJIOTHOCTb MATEPHAJIA HAHOCOB P =2650 KI/M’; IIIOTHOCTE HAHOCOB
B otnoxennax P, =1500 kr/m’; mnorHocts BOAW p,, = 1000 Kr/M*; TeMmie-

parypa Bogsl 17 =5°C; v=1,52-10"° m¥c.

I"ny6nﬂa MOTOKA B OLITOBBIX YCIOBHAX Ompeneisercs u3 ypasaeHus lllesn-
Mannunra

0.6 0,6
Q= Loproprn pof Lo | o[ 30000025 1 5y
n ° B\i, J1,0-1000-10"2

Q 5000
C CKOPOCTE TI0TOKA V' = =—— =11 M.
PO CXOP Bk 1000-4,55
®opma JBIKEHHA HAHOCOB ONMPEEIIAETCS B COOTBETCTBHH C IL. 4.3. [To Tabu. 5
Haxoaurca w = 0,109 m/c (mna d = 1,0 mm npu °= 5°C). Beryacnsercs

C=h"¢/n =(4551)"°/0,0025=51,5; no Qopmyne (30) Haxoamrcs

Us = J—V— '98 -1,1=0,067 M/c u mo OTHOIICHUIO E‘——M—0615
w 0109
yCTaHaBmmae'rcx comacno (29), uro nBIKEHME HAHOCOB OyIET MPOMCXOIUTH BO
BJICKOMOM COCTOSHHH.
Hepa3MsbiBaromas CKOpPOCTh A OAHO3EPHHCTOTO IPYHTa B CTBOpPE X C

ryOuHoit /i, ompexensercs no popmyne (15), npeacrasnenHoii ¢ yuerom (18) B

BHAC
8 8% 16 "
v, =[1g2o2 | | gl [ Py |+ 2| X
d )\044n, P, K gd

Ipu m, =1, K,=2wu n, = 3,764 nony4aercsa V, = 0,459 m/c.




CO 34.21.204-2005 95

Pacxon Hanocos (J, B CTBOPE X IIPMHUMAETCS PABHBIM TPAHCIIOPTHPYIO-
me# cnocobroctn no dopmyne U. H. Jlesu (37)

3 1,25
_p —0002®e [ VN (AVF (12,2
Q,_a_o,oozps[@](h) [1 V)Q

3 3 \L25
1000 11 1-10" 1- 0,694
2650 J9,81~1~10‘3 4,551 11

=0,002 Jsooo =0,0564m>/c.

Imy6GuHa pa3MEIBa /1, B HAYAIEHOM CTBOpE (33 KPEIIEHHEM OTBOAAIIETO
Pycna) m COOTBETCTBYIOIIAA €if HEPa3MBIBAIOINAS CKOPOCThL HAXOAATCA METOAOM
noabopa (wmu rpaduueckuM METOOM) H3 COBMECTHOIO PEUICHHA 3aBHCHMOCTH
(15), B xOTOpYIO NOA 3HAK JorapuMa OyAeT BXOAUTh CTyOHHA A, H YDABHCHHA
HEPa3pPRIBHOCTH BOIBI

Q =Vulh|B .

Tpu 330AHHBIX 3HAYEHUAX XAPAKTEPHCTHK PyCJa U CIIATAIOINETO €r0 rPYHTa
nonysaerca h = 10,125 m, ¥, = 0,494 m/c. ITpu 370m aTOMaTHyecku Py = 0.

Jimana y4aCTKa MECTHOTO Pa3sMbiBA 33 THMAPOY3JIOM NMPHHAMAETCH X, =
500 m.

Janpreiimuii pacueT BeAETCA C YHETOM NOHIKEHHA YPOBHA CBOOOXHOM
NOBEPXHOCTH, ONpPEAENCHHE KOTOPOTO MPOH3BOJUTCA MCXOAA M3 ypaBHCHHA
Bepuynnu, coCTaBIEHHOro J/IS HA4aJbHOTO M KOHEYHOTO CTBOPOB Y4acTKa

PacnpoCTpaHeHHA Pa3MBIBA,

x(i-i)=3,-9,,
e
2
O =h+ B YAEIbHAS SHEPTHA CEYCHUS B CTBOPE rHApOy3na (nmpu o = 1);
8b
2
3, =hy+ m ~TO € B CCYCHHH, COBIAJAIONIEM C KOHIIOM y4acTKa Pa3MbIBa,
86 Ny

JUIMHA KOTOPOTO X B TPOLIECCE PacyeTa MEHACTCH.

VKIOH tHA i HA Y4ACTKE pa3MBIBA (M3 TEOMETPHYECKHX COOOpasKeHHIA) paBeH
h —hy+AH
—

i=iy—
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IMocie NOACTAHOBKH €0 B YpaBHEHUE YACIBHEIX SHEPTHiA NONyYaeTcs

x(’o_lf_MﬂJZSZ_al

x
Hm
(lp—i)x=0, =D +h —hy+AH =
2 2
=h, + Q, 3 —ho—h,——Q—z,—+h,+AH,
2gB°h, 2gB°h
OTKyzla

2gB°h; —;z?_

2 h2
AH = (o i) Ju-—2 [1 °).
Cpeuss ry6GuHa MOTOKA HA YYacTKe pasMblBa

hy = %(h, +hy)= %(1 0125+ 4,551)=7,338 m.

VKJIOH TpeHHs, ONPEENEHHBIH T10 CpeliHel ITyOuHe,

o *( 5000-0,025

2
== = =20,35-107°
T Bl 1000-(7,338)5”] '

TTonwxenne ypoBHs B CTBOpE THMAPOYy3/a TakMM oOpa3oM Moiyvaercs
PpaBHBIM

AH:(]().}()“_20,35,10—6))(__1_ 5000 1- 4,551 _
2g{1000-4,551 10,125

=79,65-10"% x — 0,0049.

Jasnee, 3afaBasich NPOTAHKEHHOCTBIO Y4acTKa pa3MblBa X, MOXKHO HaiiTH
COOTBETCTBYIOLIHE MY 3HAUECHHUA NOHMKEHHUSA YPOBHEH.
O065beM pa3MbITOro rpyHTa ONpeJesiseTcs H3 FEOMETPHYECKUX COOOpaXKeHH

Q= g[(h, —hy+AH)x—(h — h)x,]= 500[(5,574 + AH )x - 5,574-500] =

=500(5,574+ AH)x ~139350, ™’.
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Q
CootBercTByioliiee 06beMy  BpeMst pa3MbIBa f = &".};_ WIH, HCXOAA
p.\‘ s

U3 3a1aHHOH NMPONOKUTENBLHOCTH pacueTHoro roga 90 cyt = 90-24.3600 =
1.5Q
7,78-10°-2,65-0,0564
Becs pacuer cpenen B Tabn. I15.1.

=1,29Q107° ser.

=17,7810%¢c, t=

Tabnuya I15.1
Pacuer o6iniero pasmuisa pyciia, CIOKCHHONO OJHOPOAHBLIM IPYHTOM
Kpynnocrbio d =1,0 Mm

crz‘))pa X, M AH . m Q , MAH, M° t, ner
1 1000 0,036 1,409 1,82
2 2000 0,110 4,291 5,52
3 3000 0,190 7,252 9,34
4 5000 0,349 13,415 17,28
S 7500 0,549 26,566 27,78
6 10000 0,748 30,215 38,92
7 15000 1,146 49,007 63,13
8 20000 1,545 69,792 89,90

B. [insa ycnosuii npumepa A dambv npozHo3 noHUMNCEHUR ypoeHel HUXCHe20
6vegha, pycsio KOTOPOTrO CJIOKEHO Pa3HO3CPHHUCTHIM HECBA3HLIM IPYHTOM,
MUMEIOLIHM CPEJIHIOIO KPYITHOCTb, COBIIAAIAIONYIO C KPYMHOCTBIO OMHO3EPHHCTONO
rpyHra dcp =d =0,001m.

VYyecTs caMOOTMOCTKY pycila KpYNHBEIMH GpaKUMAMH IPyHTa B npolecce
€ro pa3MmbIBa, pacCMOTpPEB ABa cocrtasa rpyHrta (puc. I15.1), xapakrepusyemeix
CNEAYIOIMMH 3HAYECHHAMH do H K: cocras I- dgs = 3,25 mm, K=0,31;
cocras Il - dos=2,5mm, K =04.

OcCHOBHBIE XapaKTEPHCTHKH PaCcCMAaTPUBAEMBIX IPYHTOB MpPHBEIACHHI B
Tabn. I15.2, B KOTOPOH NMPHHATH! cneAylomHe 0003HaUCHHA: j — HOMEp (pakuuy;
Ap ; — conepxaHue j-oil ppakuuu; P, — TpaHCOPTHPYIOMIas ClIoCOGHOCTH NOTOKA
B CTBOpE X, onpeaensemMas no ¢gpopmyine (38)

3” v 0.25
P, =00022x 0l ¥ -l A
=000 T 2 9,
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HIIH

F, :iAij)s] ,
j=1

rae b , — TPAHCMOPTHPYIOWAs CMOCOOHOCTL MOTOKA [IA rPyHTA j-0i (paKuuu B
NPEANONOKEHHKH, YTO BECh IPYHT NPEACTABJICH TOJIBKO 3T0i (pakimeit. 3nHaueHus
HEPA3MBIBAIOMEH CKOPOCTH V,.j I KOKAOH H3 paccMaTpuBaeMbIx (ppaxiuii
BLIMHCJICHEI IO (hopMyne (15) npH 3HauYeHHAX KOI(PHUUMEHTA NEPErPY3KHU 1, B
MPUAOHHOM CJI0E, COOTBETCTBYIOIIMX KPYITHOCTH d,y M PaBHBIX 110 (popmyne (17):
s cocrasa I - n = 4,171; mwi cocrasa Il - n = 4,125.

pY%
100

90 A

v
%0 PeT%

70 T b //

— o ——

60 p=57%

50 7

\
\
4-t--1-0\

40 m 7
30 ’/ £

1 d,=2.5Mm
20 . 9 ~

10 /4’1

—
"

0
0.1 0.2 03 0405 07 1.0 2.0 30 40 50 4 mm

-
S -

d,=3.25Mm

\
-+ -

Puc. I15.1. Kpusble rpaHy1OMETPHYECKOTO COCTaBa Pa3HO3EPHUCTOrO I'PYHTA:
I, IT — Homepa cocTtaBos no Ta6n. I15.2

CaMOOTMOCTKA pycila KpyHbIMH (paKumiMH, 00pasyrowmaics mpH pasMbIBe
Pa3HO3EPHHUCTOrO IPyHTa, OTPAHHYHMBAET POCT TIyOMHBI /i B HAYANBHOM CTBOpE
3HAYEHMEM A, , KOTOPOE MOXKET GBITh BEIMHMCIIEHO, KAK B IIPHMEPE, TIOMEILIEHHOM
B [IpunoxeHun 3.

B COOTBETCTBHH C NMPHHATHIMH B METOAE PacyeTa NOMYLUCHHAMH (JIH-
HelHocTh npoguna pasmsba, O = const u Az = AH ) nonaraercs, 4To no Mepe
NOHIKEHHA yPOBHE#i GyaeT COXpaHATECA A (t)= A,
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Tabnuya I15.2

XapakTepucTHKH PA3HO3EPHUCTHIX IPYHTOB CpeaHeii KpynHoctbio d =1,0 Mm
H pacyer TPAHCHOPTHPYIOMIEil cnoco0HOCTH MOTOKA B pycJe,
CJIOKEHHOM TAKHMH I'DYHTAMH

d;,mm 5-2 2-1 1-0,5 0,5-025 | 0,25-0,10
Cocras I:
Ap;, % 10 17 38 24 11
V., Ml 0,721 0,487 0,363 0,288 0,260
]

P | 000738 | 00467 | 00792 | 0,113 0,1424
Ap,P, | 0000738 | 0,00794 | 00301 | 0,0267 | 001566

P, =0,0811 Ic
Cocras II:
Ap;, %o 6 37 19 13 25
VHj , M/lc 0,741 0,500 0,373 0,296 0,267

st  Mc 0,00478 0,0446 0,07735 0,1095 0,1404
Ap P, ’ 0,000287 | 0,0165 0,0147 0,0142 0,0351

P, =0,0808 m’/c

TTocite TOro, Kax OMpeACNCHLI 3HauYcHua P, W A ana pa3HO3ePHHCTOro
TPYHTA, TIOPANOK BEIMUC/ICHAA 0OBEMOB pasMbiBa ) M NOHWKeHUA yposneit AH
COBIIAZAET C MOPSAKOM BHIYMCJICHHI, BRINONHEHHBIX B MPHMEPE A U1 OXHO3EP-
HHCTOTO IPyHTA.

Pe3yneTarsl BLIMOJTHEHHBIX CONOCTABHTENBHBIX PACYCTOB CBECHBI B TA0M.
I15.3 u vmocTpupoBassl puc. I15.2.

TlomyuyeHHbBIE pe3yabTaThl MOKA3BIBAIOT, YTO MPH CAMOOTMOCTKE pycia
MPOLIECC €0 PA3MBIBA PACIIPOCTPAHAETCS BHH3 110 TEYCHHIO OBICTPEE, MEM B CITy4ae
OHO3CPHUCTOTO I'PYHTA, BLI3bIBaA 60/1cc HHTEHCHBHOE NA/ICHHE YPOBHEIH B CTBOPE
FHAPOY37a, YTO HAXOAMTCS B COOTBETCTBUM C JAHHEIMU HaOmoaeHuit (cM. . 2.10).



100 CO 34.21.204-2005

Tabauya 115.3

Pacter o6mero paimMbIBa PycJia, CXOKEHHOI0 PATHO3EPHICTLIM FPYHTOM
€0 cpeaneii KPymHoOCTLI0 d=1 MM

Cocta I dos =3,25-107 m; Coctas IL: dgg =2,5-107 u;
P,=73%; P,=0,0811 m’fc; Py =57%; P, =0,0808 m’/c;
o | 6612m; dypy =372 103w, | h=7472m, d,,, =269-107
V. o= 0,757m/c; V., om = 0,669M/c;
K, d/dy=031<06 K,=d/d=040<06
AH M [ Q mm. M|t qer AH v | Q mnu. v’ | o ner
1000 0,017 0,524 0.47 0,022 0,741 0.67
2000 | 0,066 1,612 1.45 0,082 2,273 2.05
3000 0,116 2,749 247 0,143 3,865 3.48
5000 [ 0,214 5172 4.64 0,264 7,230 6.52
7500 0,338 8,479 7.60 0,415 11,777 10.62
10000 | 0,461 12,093 10.85 0,566 16,702 | 15.06
15000 | 0,708 20,248 18.16 0,868 27,685 24.96
20000 | 0955 | 29,637 26.58 1,170 40,179 | 36.22
N™M
14
A
= 12
N iy
\\ N ;0 7 A
Y -8 P > I
A B \ 06 » /&/
0.4 ’/// b
_ &=
| ~
‘»4"(11‘ X, KM

80 70 60 50 40 30 20 10 0 2

N

—
—
=)

/ Iy /1! )

VAR

4 6 8 10 12 14 16 18 20

12 Puc. T15.2. 3aBucumoctu AH (1), AH (x)

U x(f) MO pesynbLTaTaM pacuera:
A — OHO3CPHHUCTHIM I'PYHT,
b — pasHo3epHucTLI FPYHT,

I, Il — HoMepa cocTaBoB I'pyHTa

no rabn. I1. 5.2
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3AMEYEHHLIE OITEYATKH

C1pa- Crpoxka Haneuaraho Cnenyer unTaTth
HHLA
33 dopmyna (26) cy" =0,35¢" cy" =0,035¢c"
35 Tabn. 7, Crae™ c"/l(c .= c"/Kt
rpaga 4-s P
cnesa
75 2-0ii ab3all Pa36uBka pacuet- Pa36uBka pacyeTHOro
cBepXYy, Horo Obeda 6beda Ha y4acTKH, HX
7-1 cTpoka NPHHATHIE [UTHHA H
IIMpHHA NOKa3aHbl HA
puc. [11.1.

3ak. 30. PexoMeHaaLmu no nporHo3sy TpaHcpopMaLyH pycia B HHKHHX Gbedax
rHapoY3I0B.
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