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MeToaHYECKHE YKa3aHUS 1O MPOIYyCKY CO 34.21.145-2003
JIbJAa Yepe3 CTPOAILIMUECH THAPOTEX - BBoauTCA B3aMeH
HHYECKHE COOPYXKEHHUA BCH 10-76/Muussepro CCCP

HNarta seenenuss 2005.07.01.

NPEAUCINOBUE

OpraHu3alus YCIOBHH NPONYCKa pacXo08 BOABI H JIbJA YEpeE3 CTPOSLIHE-
Csl MHXXECHEPHBIE COOPYKEHHSA, PACIIOJIOKECHHLIE B PyCllaX peK, ABJISAETCHA CY-
IIECTBEHHBIM 3TaNOM UX BO3BEACHHA. IIIMTEIbHBIE CPOKH CTPOUTEILCTBA ITPUBO-
AT K HEOOXOAMMOCTH MPOIYCKa JibJIa YEPE3 CTBOP COOPYXKEHH Ha Pa3HbIX CTAH-
IX €ro CTPOUTENIECTBA, YTO OKA3bIBACT CBOE BJIMAHHE HA IUIAHBI MPOH3BOACTBA paboT
H TEMIIBI CTPOUTENLCTBA, MOCKOJIbKY K MOMEHTY BECEHHEIO H OCEHHETO IOJIOBO-
IHH COOpPYXEHHUE JOJDKHO OBITH NOTOBO K NMpOonycky asbaa. [lepBon MonsITkou
CO3/1aHUA BEAOMCTBEHHOINO HOPMAaTHBHOIO AOKYMEHTA, pENIaMEHTHPYIOILETO
napaMeTrphbl JCAONPONYCKHBIX TPAKTOB UIA Pa3iMUYHBIX CTaAWH CTPOUTENLCTBA
THAPOY3N0B, ABHNace MHCTpyKUHsA NO y4yeTy YCIOBHH NpPONycKa jbaa NpH
NNPOCKTHPOBAHHH, CTPOUTEALCTBE H 3KCIuTyatauud ruapoysnos (BCH 10-76/
Munsuepro CCCP), uzgannas B 1977 r., koropas Osina pa3zpaboraHa KaHJ. TEXH.
Hayk U.H. CokonossiM B naboparopun negorepmuki BHUHI uMm. b. E. Benerneena
c yyactueM Cubupckoro ¢punnana BHHUHI nm. b. E. Beneneena, I'maponpoekra
H €ro JICHHHIpaaCKoro OTACIEHHA.

3a npoumeauide ¢ TOro BPpEMEHHU Iobl NOABUIHCH HOBBIE JAHHBIE II0
IIPOMNYCKY J/ibJAa B CTPOHTENbHbBIA H 3KCILTYaTallHOHHBIH IIEPHOBI. DTO 3aCTaBHIIO
[IepecMOTPETh YKa3aHHYI0 MHCTPYKIUIO, YaCTUYHO €€ nepepaboTaTh U JOMNOI-
HUTL. bonee TeCHO yBA3aTh pEKOMEHAYEMBIC B HCH MEPOTNIPHATHA C THAPABIIMYEC-
KHMH OCOOEHHOCTAMH IIPONYCKA BOIbI Ye€pe3 HEAOCTPOECHHbIE COOPYXEHHS, C
CHUJIOBBIM BO3JICHCTBHEM MNPOXOIALIErO YEepe3 COOPYKEHHE JIba Ha 3JIEMEHTHI
BOJOIPONYCKHOI'O TPaKTa, AaTh IPERAIOKEHHS 1O AKKYMYJIALHH JIbJa HA BhlLLIE-
JIe)aIMX Y4acTKaxX BOJOXPAHHIIHIL U BOJHBIX TPAKTOB H 3aJIEPXKKE JIbJia HEMNOC-
PEACTBEHHO Yy COOPYXEHHH.

- Hiananue obpuuHanbHoe
Hactoamui CO He MoXkeT OLITh NOJTHOCTLIO HJIH YACTHYHO BOCIIPOH3BEAEH,
THPaXXHPOBaH ¥ pacnpocTpaHeH 0e3 pazpeuieHHsa OpraHu3alHH-pa3zpaboTunka.
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B pesynsrare paspaboraH HJONMONHEHHBIH H U3MEHEHHBIH BaPUAHT HOP-
MATHBHOIO JOKYMEHTAa, KOTOPBIA NpEACTABJIEH B BUle «MeToaHyecKkux ykasa-
HUH 10 NPOMNYCKY Jba Yepe3 CTPOALIMECH THAPOTEXHHYECKHE COOPYKEHHAN.

MeTtonHuyeckre yKasaHHs COCTaBJICHbl KaHIuJaTaMu TeXH. Hayk llla-
tasHoi . H. u 1IBaiiHinTelinoM A. M., 10kTOpOM TexH. Hayk [T1aakoseimM M. I
B pabote Ob1n ncnonb3oBaH O0raThlid ONBIT U3BECTHBIX CIIELMANIMCTOB I HapoO-
npoekra, Jleurnaponpoekra, CHt6HUHU3 u BHUHWI um. b. E. Beneneena: kaua.
TexdH. Hayk . JI. l'otnuba, unx. H. M. CokolbHHKOBA, JOKTOpPAa TE€XH. HAayK
K. M. KopxaBuHa, kaHja.texH. Hayk M. H. CokonoBa, KaHA.T¢XH. HayK
B. A. KopenskoBa, unx. B, E. bennkosa, nxx. JI. . CynumoBoi u ap.

1. OBUWHUE NONOXEHUA
O6bnacrb NPUMEHEeHUA

1.1. MeToau4yeCcKHe yKa3aHMA NpeaHa3sHA4YeHbl AJIA y4YeTa YCIOBHUH
[IPOINYCKa JIbJia NMPH MPOEKTHPOBAHHH COOPYKEHHH, OLUECHKH Pa3IMYHBIX THA-
PABJIHYECKHX CHTYALMH IIPH NPOXOXKACHHH JIbJa U MPHHATHS TEXHHYECKHX pe-
LLIEHHH 110 Oe3aBapHHHOMY NPONYCKY NbAa Yepe3 COOPYKEHHUS B 3aBUCHUMOC-
TH OT NPUPOJHBIX YCIIOBHH, KOMIIOHOBKH T'HIPOY3Ja, 04EepEAHOCTH BO3BEACHHA
3JIEMEHTOB COOPYXEHHH U TOTOBHOCTH JIEAOIPONYCKHOro (ppOHTA.

1.2. HacrosmiuMy MeToaAM4YeCKHMHU yKa3aHHSAMH CIeAyeT PYKOBOICT-
BOBAThCS IPH NMPOCKTHPOBAHHHU U CTPOUTEIILCTBE MMAPOY3/IOB HA PeKaX IIMPHHOH
oT 150 no 1500 M.

1.3. [Ipn npoeKTUPOBaHHUH KPYTIHBIX 'HAPOY3JIOB C BLICOKHMH HalloOpaMH
Ha peKaXx C TAXKEJILIMM JIEJOXO0AaMH, a TAK)KE Ha F'OPHBIX pEKax H peKax ¢ 3HMHH-
MH M3BOJAKAMH MOJI0OXKEHUA MeToAHYECKUX YKa3aHHH JOKHBI OBITh YTOYHEHDI
Ha OCHOBE HaTYpPHbIX HAOMIOACHHUHI U 1abopaTOpHBIX HCCIICAOBAHUH Ha rHApaB-
JIMYECKHX MOJENSX.

1.4. Meroanuyeckue ykasaHusa BKJIIOHAIOT THAPABIHYECKYH KJlacCH-
(pHKaLHUIO CXEM IIPOITYCKA JIbJ1d, MEPOIIPUSTHSA 110 NIPOITYCKY JIbJa B CTPOUTENBHBIH
NEPHO YEPE3 CTECHEHHOE NNEPEMBIYKAMH PYCII0, TPEOCHKY IJIOTHHBI, IMYOUHHBIE
BOAOCOPOCHI, BOONOCIHBHLIC IUIOTUHBI, CTPOHUTEIBLHBIE TYHHENIH, 0OBOJHbIE KaHANBI,
criocoObl 0becnedYeHusd NPOoNnycKa NbAa MM 33JepXaHUA €ro nepel CTBOPOM
COOPYXECHHA.
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1.5. MerogvueckHe yka3aHus NpeaHa3zHa4eHsl Ui UCTIONbL30OBAHHA B
IIPOEKTHOH M CTPOHUTEJILHOH IIPAKTHKE BO3BEAEHHS TMAPOY3JIOB U pa3pabOTKH
I[TpaBHJI X IKCIUIYaTaLHH.

HopMaTuBHbIe CCbHIKW

1.6. IIpn Hanucanun MeToOAUYECKHUX YKa3aHHHM HCIIOJIbh30BAIIHChL CIIEC-
JYOLIHE HOPMATUBHBIE JOKYMEHTDI:

['OCT 19185-73. I'naporexuuxa. OCHOBHSbIE IOHATHA. Te€pMHHBI U OIIpe-
genenust. M.: loccraypapr. 1973.

['OCT 3.1109-82. TepMHHBI H OTTIpe1eJICHHA OCHOBHBIX MTOHSTHH.

CHulI 2.06.04-82*. Harpy3ku ¥ BO3/1eHCTBHA Ha THAPOTEXHHYECKHE COO-
pyxeHHs (BONHOBBIE, JieaoBbIe U OT cynoB) M.: LIUTII l'occTpos Pd. 1995.

CHull 33-01-2003. I'maporexunyeckne coopyxeHus. OCHOBHBIE I10JIOXKE-
Hus. M.: I'occrpoit Poccun. 2004.

PexoMeHaa1Mu 110 THApaBIIMYe CKOMY pacueTy BogocanBoB. HYacrte 1. I[1p4-
MeIe Bonocaussl; I1 18-74/BHUUT. 1974.

PexoMeHgaLmMH 1o pacyery JUIMHBI NONBIHBH B HIKHUX Obedax ['DC. I1 28-
86/ BHAUL J1. 1986.

MeToaHYeCKHEe PEKOMEHAALHH M0 NpeNOTBPalleHHI0 06pa30oBaHHs Jie-
JOBEIX 3aTOPOB Ha pekax Poccuiickon Qeaepaunu 1 60prde ¢ uumu / I BHHUH
'O4cC. 2003.

YKa3aHHs 10 pacyeTy CHCTEM 000rpeBa 3J1IEMEHTOB THAPOMEXaHHYECKOIO
obopynoBanus ruaporexurueckux coopyxeuuit: BCH 029-70 / Munsnepro CCCP.
J1.: Oneprus. 1971.

TepMuHONOrus

1.7. TepMHHEBI H onIpeaeICHHA OCHOBHbBIX IMOHATHH, HCII0JIb30BAHHBIE B
HacToAwMux Meroauueckux Ykaszauusax, npuHATe B TpakToBke 'OCT 3.1109-82
(KpoMe NIpHBEAEHHBIX HHXKE).

Cyacenroe pycno — 4acTs pycia, 00pasyroiascs npH OrpaxJIcHHH CTPOH-
TENBbHBIX KOTJIOBAHOB NEPEMBIYKAMHU.

Jledocbpochbie coopysicenus — NpoNeTsl BOAOCIMBHBIX INIOTHH, rPeOeHKH
IUIOTHH, NTYOHHHBIE BOAOCOPOCHI, 6eperoBeie BOAOCOPOCH], CY)KEHHBIE YYaCTKH
pycein, TYHHEJM ¥ T. ., TPEAHa3Ha4YEHHbIE JUIS POy CKa JIbjia U3 BepXxHero Obeda
B HHXXHHH.

Cxemot nponycka abda — BO3MOXKHBIE BAPHAHTHI OCYIIECTBICHUA
[POI1yCKa JIE0OBBIX MACC YEPE3 BOAO- H JIEAOIPOITYCKHBIE TPAKTHI B 3aBUCHMOCTH



6 CO 34.21.145-2003

OT KOHCTPYKLHH THAPOY3J1a, KOMITOHOBKH COOPY>XEHHH U CTENEHM HX TOTOBHOC-
TH K MOMEHTY NpPONYCKa JibJa.

Hasanwt tb0a — HArpOMOXKIECHHUS JIbIUH Ha O€perax v y ruipOTeXHUYEC-
KMX COOPY>XCHHII 10J1 BJIMSHHEM BETpa U TEYCHHs B NEPHOA JIEJoX0aa M IIpH
3aTOpax. |

Hamacosannetit 2e0 — cxonjieHHs NbAHH B HECKOJIBKO PAAOB, OOBIYHO
HECMEPIIIHUXCS APYTr € JApYyroM, obpasyrwiuecs B pe3yibTare NMOABHXKEK,
pa3pyuieHUs JeASHBIX T0JIEH U 3aTOPOB.

Jle0ox00 — NBHXKEHHE NbJa [10 TIOBEPXHOCTH BOJABI B NEPHOJ OCEHHE-
IO M BECEHHEro MaBOIKOB UMM B IIEPHUO/I BPEMEHHEBIX OTTETIEIIEN.

[lly20x00 — ABMOKEHHE LULYTH T10 TIOBEPXHOCTH BOJbI HJIH BHYTPU BOJIHOIO
[I0TOKA BO B3BEIICHHOM COCTOSHHH.

3amopbl — HArpOMOXIEHHUA B PyCJi€ PEKH JIbJIMH HENPABHIIbHON (POPMBI,
00pa3ylMMUXCS MPH Ppa3yIoMaXx JICASHBIX MMOJIEH, BHI3BIBAKOLUINE YMEHBIIECHHUE
YKUBOT'O CEUCHMS, OBBILLIECHHE YPOBHA BOJbl B BOJOTOKE BbILIE 00Opa30BaBLIETOCH
HarpoOMOX/ICHHS JIbJA.

3axcopsi — CKOTUICHHS BHYTPHBOIAHOTO J1bJd, BLI3BIBAKOLINE YMEHBIUCHHUE
YKHUBOT'O CEUYCHHA Y ITIOABEMBI YPOBHSI BOAB], IPHBOAALINE K 3MMHUM HABOJHCHUSIM.

Iycmoma nedoxoda — OTHOLUEHHE TUIOWAAU TIOKPBITOH JIBAOM BOJHOH
IOBEPXHOCTH KO BCEH MIOIALH BOJAHOIO MOTOKA.

OcHOBHbIE YCNOBHbIEe 0003HAYEHMUR

1.8. B Vkazauusax npunsta MexayHaponHas cucrema eAuHan CHU U cne-

AytoLue 0003HAYCHUA:

A — anwbeno;

B — 1MpHHA PEKM BbILIE COOPYKEHHH, M;

B. — wupuHa nenocOpocHoro ppoHTa (obuias wHpuHa no GpouTy
paboTAaIOLIMX IIPH IIPOITYCKE JIbjia MPOJIETOB), M;

b — IIHpHHA 3JIEMEHTA COOPYXKEHHUA N0 (PPOHTY HA YPOBHE LEHCTBUS
IbJa, M;

b, — uMpHHa Oblka, M;

b, — IHMPHHA CY>)KEHHOTI'O PycCla, M;

b. — WHpPHHA OTJENBHBIX 1€10COPOCHBIX MPOJIETOB PEOCHKH, M,

b’ — pacCTOSTHHUE MEXKIY OCSIMU ITTYOHHHBIX BOLOCOPOCOB U OCSIMH OBIKOB
B I'peOeHKe [1JIOTHHEI B IU1aHE, M;

C — xos3dgduuuenr Ulesu, m*/c;

¢, — K03(pPUUMEHT, OnpeaeNsieMbIN B 3aBUCHMOCTH OT UIMPOTHI MECT-

HOCTH o taon. I17-4;
€ —  ynpyrocThk BOASIHOTO Mnapa, lla;
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e, — MaKCHMajlbHag yIpyrocTh BOASHOro napa, lla;

I ,F, — Harpy3ka Ha OTKOC NEPEMBIYKH OT HAABOJHOH H IMOJBOAHOH
yacteH JensHoro oopaszosanug, MH;

F,, , F, — TOpU30HTalbHasA COCTaBIAIOLIAA HArpy3KH OT NMOABOJAHOH
1 HaJBOJHOM qac*rei‘ii neasHoro obpaszosanus, MH;

F, — TOpH30HTalbHAs COCTABJIAIOIAA HArPY3KH OT JIbJla Ha OTKOC Ie-

peMbIukH, MH;

r ., F, , — BepTHKaJIbHAsA COCTAB/AIOLAA HArPy3KH OT HAJBORHOH H NOJ-
BOJIHOH 4YacTeH NeassHoro oopasosanus, MH;

F . — BepTHKalbHas COCTABIAIOLIAS HArPY3KH OT JIbJa Ha OTKOC nepe-
MBIYKH HJIM IPYTOH 3JIEMEHT coopyxxeHus, MH;

[ — k03¢ PHUHUEHT TPEHHA MEXTY JILAOM U MOBEPXHOCTHIO NEPEAHEH I'pa-
HHU 3JIEMEHTA COOPYKEHU;

n — rnybHuHa BOIBI, M;

g — YCKOpeHHe CBOOOAHOIO MajgeHHs, M/c;

H — Hanop Ha rpeOHe COOpYXEeHHS, M;

H, — npenensHoe 3arny0neHHe NoToNKa IMyOHHHEIX BogoCOpoCoOB, npu

KOTOPOM IIPCKPALUACTCA TIOJHBIPHBAHHUC JIBIHH, M;

h. — r1yOHHa BOABI B C)KAaTOM CEYEHHH IPH CYXKEHHH BOJOTOKA, M,
h, — TOJIIHMHA IbJA B [IEPHO JIEA0X0/A, M;
h_— TOJILIMHA CHEXHOIO MOKPOBa, M;

h , h, — BBICOTA HA/IBOAHOH H MOJBOXHOM 4aCTeH HarpoOMOXKIEHHSA 00JI0M-
KOB JIb/a, M,

k —  k03(pPHUUHMEHT, yYUTHIBAIOILHH LIMPOTY MECTHOCTH, ONpEaeIAEMbIi
rno tabn. I[17-2;

k,— KO3QHULUMEHT CHHKEHHA IIPOYHOCTH JIBJA [TOCIIE IIEPBO ITOABHKKH
JIEAAHOrO NMOKpPOBA;

k,— KOIQQHLHEHT FOPU30HTANBHOH COCTABIAIOLICH TaCCHBHOTO JaB-
JICHUA 06J10MKOB Nbaa;

L, — UIMHa HaBaja ipaa, M;

A
[, [ . — JUIMHa JIbAHHBI, [UTHHA N0JIOC JIb/A, OTACILIOIIMXCS OT JIEAAHBIX [TOJICH

Ha THApaBJIHYECKHUX Nlepenagax YpOBHA BOAbl — HA COCPEAOTOUYEHHBIX Nepenaaax
M Ha KPHUBOH Ccriaja, M

m — KO3QGUIHUEHT QPopMEI IIEpeIHEH I'paHH JIeAope3a B IJIAHE;

m_— 3aJI0)KEHHE BEPXOBOI0 OTKOCA LUMOPDI;

n — obwasa 0bnavYHoOCTh, B AOJMAX €AHHHLIBI;

n, n,n,— KO3QGHUHEHTH! LIEPOXOBATOCTH BOJOTOKA, €r0 HA H HHX-
HEH ITOBEPXHOCTH JIbA,;
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e

O, Q0,0 — pacxol BOAbl, pacxo/bl BOJbI 0/ JIEAAHBIM TOKPOBOM H NIpH
OTKPBITOH BOJIHOH IIOBEPXHOCTH, M*/c;

(Q+q), — cyMMapHas colHe4Has pajJHalMs Ha YpoBHE BOJbI IPH ais0eno,
pPaBHOM HYI10, BT/M?%;

R, R, — ruapaBIHYeCKHH paauyc pycna 0e3 H NpH HATMYHH JIENAHOTO
[IOKPOBAa COOTBETCTBEHHO, M;

R_— mNpoYHOCTS Jibja Ha CxkaTHe, Ml]a;

R, - npenennpoYHOCTH ibAa Ha H3THO, MIla;
R, — TpPOYHOCTD NIbJIa HA CXKATHE HA MOMEHT BCKPBITHA PEKH HHXKE COO-

pyxeHuH, Mlla;

r — YyOenbHasf TEeIoTa IaBjieHus asaa, JHx/Kr;

2.5 — TUIOTHOCTh CYMMAapHOTO TEILIOBOro MOTOKAa Ha BEPXHEH H HHKHEH
[MOBEPXHOCTAX NEISHOTO NOKpoBa, BT/M?;

S, — IUIOTHOCTh PAJIHAIHOHHOIO TEIUIOBOrO IIOTOKA HA BEPXHEH ITO-

BEPXHOCTH Jibaa, BT/M?;
T , T, — abCOMOTHBIE TEMIIEPATYPH! MOBEPXHOCTH BOAKI H BO3/1yXa, °C;

{, — TEeMMepaTypaibja Ha rpaHHIe iea — BoJa, °C;

{ — TeMIlepaTypa Ha rpaHHLe CHer (Bo3ayX) — nena, °C;

V—  o0beM HaBana abpaa, M>;

V —  CKOPOCTh TEYECHHUS BOABI, M/C;

V.~  CKOPOCTb JIBHXKEHHA JIbHH, M/C;

V —  CKOPOCTh TEYEHHs BOIBI BELIIIE COOPYKEHHUS, M/C;

Z —  COCpEROTOYEHHBIH nepenaj, M;

Z — MAaKCHMaJNbHOE MOHHXEHHUE CBOOOOHOM NMOBEPXHOCTH B CTBOPE

HanoOpHOM rpaHy rpebeHkH, M;
Az — nmnepenaja ypOBHEH BOIbI, M;

» O — KO3(QOHUHMEHT TEIUIoOTAaYH BOAA — JIEA H JIeA — BO3AYX
cOoOTBeTCTBEHHO, BT/M? °C;
B — yron HakJIOHa nefOpe3HOH HanoOpHOM (rMepeaHEH) rpaHH COOpY-

)KEHHSA HIIH €ro 3JIEMEHTA K NOPH30HTY, I'paj;
9 — TeMmmneparypa Bo3ayxa, °C;

A, —  TEIUIONPOBOAHOCTE NbAa, BT/(M-K);
A_ — TEIUIONPOBOAHOCTH CHera, BT/(M-K);
P, — IUIOTHOCTB JIbAA, KI/M’;
_—  IUIOTHOCTB BOJBI, KI/M’;
c — nocrosHHas Credana-bonsiMana, paBuas 5,77-10° Br/(M*K*);
T — BpeMi, C;

Y — MOPHCTOCTh HArPOMOXKIEHHS 00JIOMKOB JIb/Ia.
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2. KNACCUDPUKALINA YCITOBUN NPONYCKA NbAA
No rMAPABIUYECKUM OCOBEHHOCTAM PABOTDI
BOOOMPONMYCKHbIX COOPYXEHUW

2.1. HenocpeaCTBEHHBIN NPONYCK Abja CIACAYET OCYMIECTBAATDH, KaK
[IPaBHJIO, HA HAYAJIbHBIX 3TANAaX CTPOUTEILCTBA MMAPOY3Jia YEPE3 CTECHEHHOE
NnepeMbIYKaMH PYCIIO HIIM Yepe3 IpeOEHKY ¢ HU3KHM [10pOroM, dyepes rpedeHs
MEPEMBIYEK HJIH CTPOSLIECHCHS HHXHEH YaCTH TJIOTHHBI UM TIPH JKCIUTyaTalluu
COOpYXEHHH, padoTaloMUX C OTHOCUTENILHO HEOONBIIUM 11epenagom 0bedoB.
TakoH nponyck jibjla MOXKET NPHUMEHATHCA B HEKOTOPBIX CIy4Yasx NMPH 3Ha-
YUTEIbHOM nepenaae 6bedoB ¥ Majloii HHTEHCHBHOCTH JIEAOXO0/Q, KOTa pa3sMeEphI
H TOJILIHHA, 4 TAK)KE NPOUYHOCTE JIbAHH HEBEJIMKH.

HacTHuHoe 3aaepKaHUe JIba B BEpXHEM Obede nepei NOCAEAYIOILHM ero
[IPOIMYCKOM 4€pE3 COOPYKECHHS IMPH MOBBILICHHH TEMIIEPATYPhl OKpYyXaroleH
cpeapl CrOCOOCTBYET CHHKEHHUIO €ro NMPOYHOCTH, Pa3PYIICHHIO HA MOAXOJE K
COOPYXEHUAM U B UX [Ipeaenax.

2.2, YcnoBHA JIELOX0Aa MOJHOCTBIO ONPENeNsOTCS THAPABIHYECKHUM
PEXXHUMOM Ha CJIIEAYIOUIHUX YYaCTKaX pyciia pEeKH H COOPYKEHHHH:

BEPXHHU Obe( Ha yUaCTKe, MPHUMBIKAIOIIEM K COOPYKEHHAM;

MOAXO0HOMN yyacTok (KaHan);

BOJIOIIPOITYCKHBIE COOPYXKCHHA,

OTBOJSLUMH YYAaCTOK (KaHaj1);

HHXKHHH Obed.

B npenenax kaxxaoro COOpyxeHHus ClIeayeT pa3indaTh BXOJHOH yUaCTOK,
TPaKT COOPYKEHHS, €ro BBIXOJHOH yuacTok. Ha BXOAHOM y4yacTKe COOpYKEHUH
CKOPOCTH TEYEHHS CYIICCTBEHHO BO3PacTalOT, @ Ha BEIXOAHOM MOT'YT 3HAYHTEIBLHO
YMEHBLIATLCA. B OTACNBbHBIX KOHKPETHBIX COOPYXXEHMAX HEKOTOPHIE M3 3THX
Y4aCTKOB MOTYT OTCYTCTBOBATh HJIH COBMEILIATHCA.

[1pu paccMoTpeHHH PEXUMOB MPOXOXKACHHA JIbAA HEOOXOAUMO YUHTBIBATE
YCIIOBHSL HCTCYEHHUSA 4Yepe3 BOAOINPONYCKHBIE COOPYKEHHSA, CXEMbI KOTOPHIX
NpeacTaBieHbl Ha puc. 1.

2.3. I'napasimueckue napameTpe! paboTsl BOAONIPONYCKHBIX COOPYIKEHH I
[PH TOH WK HHOH CXEME UCTEYEHHUS JOJDKHBI YCTaHABIMBATLCA HA OCHOBE METOOB
pacueta, npuseaeHHbIX B [1-18-74 » ApyrHX pykoBoacTBax, Hanpumep [ 1, 2]. Ycno-
BUSl TPAHCMOPTA JIbJla MPH Pa3MYHBIX CXEMax €ro NpornyckKka onpeneasiorcs
pacxolaMH BOAB! B JICA0XO0, 3HAYCHUSIMH MTOBEPXHOCTHBIX CKOPOCTEH TEUEHHS H
HX HAalPaBJICHUEM OTHOCHTEJIBHO COOPYXEHUH, ITyOHMHAMU 1TOTOKA Ha MOAX0E K
COOPYXEHHUSAM H B UX Npejieiax, HanopoM Ha rpeOHe BooOCINBa, 3armyOlIcCHHEM
[IOTOJIKA ITyOMHHEIX TpyOUaThiX BOLOCOPOCOB U TYHHENIEH 110JT YPOBEHBb BEPXHETO
Obeda, CoOCTOIHHEM CBOOOAHONW MOBEPXHOCTH MOTOKA MEPEL COOPYKEHHUEM
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Puc. 1. (CxeMsl HCTEHCHUA NIPH TPONYCKE AbJa YEPE3 BOAONIPONYCKHbBIE COOPYKEHNUA
a — HE3arolIEHHOE HUCTEeYE€HHE YEpPe3 BOAOCIHB CO CTEHKOH NMPaKTHYECKOro
npoduias; 6 — HE3aTOIUIEHHOE UCTEYECHHE YEpe3 BOAOCIHB C MIHPOKHM IMOPOTOM;
6 — 3aTOIICHHOE HCTEYEHHE Yepe3 BOACCHHB CO CTEHKOH MPakTHYECKOro NPOPHIA;
2 — 3aTOMNJICHHOE HUCTEYEHHE Yepe3 BOAOCAHB C LWIHPOKHM MOPOroM; 0 — HCTEYEHHE 4Hepes
Oe3HanopHsIi 3akpbITEIH BOAOCOPOC € 3aTOMIEHHBIM BXOAOM; € — O€3HANOPHBIA 3aKpBITHIH
BOAOCOPOC C HCTEHEHHEM H3-T10] 3aTBOpA; M — BOAOCAHB C UCTCHEHHEM H3-NOA 3aTBOPA,;
3 — 3aKpuLITHIH BOAOCOPOC C HAMOPHBIM PEXHMOM TEUCHMSA

(bopMOi KpHBOH CBOOOIHON NOBEPXHOCTH, HAJIHYHEM OCTAHOBHUBIUUXCS BOJIH),
BO3HUKHOBECHHUEM BUXPEBbLIX BOPOHOK Ha BXOJI€ B COOPYKEHHE.

2.4. CxeMBI IPOITyCKa pacX0l0B BOJBI U JIb/la 3aBUCAT OT palOHa pacIo-
JIOXKEHUS THAPOY3Jia, THIA, COCTABa U KOMIIOHOBKH €ro COOPY>KCHHH, CTa/IUu
CTPOHTEIBCTBA U pEXHUMA IKCIUTyaTauuu. OCHOBHBIE CXEMBI IIPONYyCKa JICA0X0/1a
Yyepe3 COOPYKEHHS THJIPOY3JIOB U UX IMAPABIHUYECKHNE OCOOEHHOCTH MPHUBEJIE-
Hel B Tabnuie [Ipunoxenns 1.

2.5. Ilponyck ne0a uepes CyHceHHoe nepembiuKkamy pycio pexu NpoOUcxo-
IOHT B THAPABIHYECKUX YCIIOBUX UCTCHYCHUSA, XaPAKTEPHBIX I BOAOCIUBA. Ta-
KY€ THAPABIMYECKUE YCIOBUSA pabOThl COOPYXKEHHSA, KaK PaBHUIIO, OTHOCATCSH K
BogoC/MBaM 0e3 opora, KOTopsle B CBOKO OUYEPENb ABJISAIOTCA Pa3HOBUAHOCTHIO
BOAOCJIMBA C HIMPOKUM NOPOroM. B 3aBUCHMOCTH OT CTENEHHU CTECHEHU pyCJla
[IEPEMBIYKAMM H IPUPOHBIX YCIIOBHHA PEKH (Pacxo/l, YKIOH PEKH U T.I1.) Ha YYaCTKe
CY>KEHHOTI0 PYC/1a MOXKET YCTAaHABIUBATHCA HENMOATOIUIEHHBIH U IOATOIICHHBIN
PEXHUMEB] UCTCYCHUS. |
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B ciny4ae HENOATOIUIEHHOIO peXXHMa MCTCUEHHS Y BXOa B CYKEHHBIH
y4acCTOK pycia HabmoaaeTcs BogonagHas o0nacTs, B KOTOPOH IMOTOK [EPEXOIUT
M3 CIIOKOHHOTO B OypHOE cocTosaHHME. B 3T0H 06/1aCTH € cOCPEeIOTOYEHHBIM Ha
KOPOTKOM JJIMHE NepenagoM YypoBHEM BObI Jie/isSiHbIE MO, KMEIONE HINPHHY
OOJNBIIYIO, YEM IIMPHHA CYKEHHSA, PAa31IaMbIBaIOTCS Ha YACTH U OECTIPENITCTBEH-
HO MPOXOJAAT B HIKHHUH Obed coopyxenus. lIpy mOATONIEHHOM pexHUMeE
MUCTCYCHHSA NIEpenajl ypOBHEH BOJIbI Ha BXOJE B CY)KEHHE HEBEIUK. B 3ToM ciiyvae
MIPOMYCK JICAAHBIX ITOJICH C IUMPUHOH D0JIbLIE IHUPHHEI CYXKEHHUS pyClia MOXET
ObITh 0DecreyYeH, €CIH KHHETHYECKAas 3HEPrud JbIUH JOCTATOUYHA I UX pa3-
PYLICHHA NIPH yaapax o [IepeMblYKY M O0pTa, OrpaHHYUBAIOLINE ITO CY)KEHHE.

2.6. [Iponyck abda uepes epebenku cmposuguxca bemonnvix nromun. s
3TOM CXEMbI MPOIIYCKa JibJia CJIEAYET pa3jiu4aTh /iBa THIIA KOHCTPYKUHH rpeOeH-
KH U JiBa BHJ1a THAPABIMYCCKOrO peXMa Ha NOAX0/E K rpeOEHKE: ¢ CyLIECTBEH-
HEIM IEpEafioM HENOCPEACTBEHHO nepea rpebeHkoi win 6e3 nepenaja. [lopor
rpeOCHKH MOXET pacnojaraTbCi HENOCPEACTBEHHO Y JIHA PEKH — rpebeHKa ¢
HHU3KMM NOpOTroM. I vapasimuecKkue yciaoBus €€ paboTbl OTBEYAKOT CIy4alo
MCTECYEHHUA YEPE3 BOAOCIIHUB C LIHPOKUM TOPOroM. ECin HCTEUEHHE YEPE3 TAKYIO
rpeOEHKY ABJISETCA HENOATOIUICHHBIM, TO Ha BXOJIE Y COOPYXKEHHS 00pazyercs
BoJomnaaHas obacTs CO 3HAYHMTEIBHBLIM MEpEnajoM YPOBHEH, HA KOTOPOM
ITPOUCXOAUT Pa3ioOM KPYIHBIX JIEAAHBIX 110J€H. I1pU NoATOIIICHHOM HCTCYEHHH
yepes rpebeHKyY ¢ HU3KUM ITOPOroM IIPONYCK KPYITHbIX IEASHBIX ITOJIEH BO3MOXEH
JHMLIb NPU UX HU3KOH NPOYHOCTH M 3amace KHHETHYECKOH DHEPrHH JIbJUH,
AOCTATOUHOH AN UX PACKAJILIBAHUSA WK IPOPE3aHUS OBIKAMU.

[ pebenka ¢ BHICOKHM NOpPOIrOM B OONBUIMHCTBE CIy4acB paboTaer rnpu
HETOATOMICHHOM PEXXUME HCTEYEHHA KaK BOJOCIIHB CO CTCHKOM MPAKTHYECKOIO
npogus UK KaK BOAOCIHMB C LIMPOKKUM noporoM. Ha noagxonae K TakoH rpeOeHKe
NEJISIHBIE [10J1S pa3pyLIaKTCA B [Ipeiesiax BOAONaIHOM 00J1aCTH Y COOPYKEHHA.

B HEKOTOPBIX CNIyuasiX BEPXOBOH OTOJI0BOK ObIKOB IpeOCHKH NO TEM HIIH
MHBIM [IPUYHHAM CMEIUAIOT 3a MpELeNbl €€ HANIOPHOH I'paHH B BEPXHUM Obed.
B atoM cityuae gaxe nnpy HENOATOILIEHHOM PEXHME HCTEYEHHA Yepe3 IpeOeHKy
YCJIOBHSA MPOIYCKA JIbJa YEPE3 COOPYKEHHE MOTYT CYLIECTBEHHO YXYALUHTLCS,
TaK KaK BogonagHas obnacte MOKeT 00pa30BBIBATLCA JIHLIL MEXKAY ObIKaMH, a
3TO B CYLLIECTBEHHOMW MEPE 3aTPYUHHUT pa3pyLUEHUE KPYTIHBIX JICASAHBIX IOJEH.

2.7. IIponyck nvoa uepes 2nybunnvie mpybuamsie 6000cOpoCHl CYIIECT-
BCHHEIM 00pa3oM onpeaesseTes rdApaBIHueCKUM POKUMOM BX paboThl. YCIoBUd
[IpOITyCKa nbjJa yepe3 Oe3HanopHele Tpybuarblie r1yOHHHBIE BOJOCOPOCHI
ITOJTHOCTBIO aHAJIOrHYHBI ITPOIYCKY NbJa Yepe3 rpebeHKky O0eTOHHOMN TIOTHHHI.

IIpn nponycke nbaa dyepe3 rmyOuHHBIE TpybuaThle BOJAOCOPOCH! € 3a-
TOIJIEHHBIM BXOJIOM COCPENOTOYEHHBIH Nepenaja neped COOpyKEHHEM OTCYT-
CTBYET, JApOOJNEHNE NbJAHH NMPOUCXOIAHUT MPH HX yaape O ObIKH, I10J BIHAHHEM
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BUXPEBBIX BOPOHOK H MOJ HanOpoOM HaJABUIarolUXxcs ¢ BepxHero Obeda macc
npja. Yepes myonHHpie BOZOCOPOCH! MPOXOAUT JIMLIB OC/1abNeHHBIN pa3apodieH-
HBIH JIEJI, €ro NpoMycK MPOUCXOAUT O0Jiee yCNeumHo, €CliM nepel BXOAHbIMH
OTrOJIOBKAMH ITYOHHHBIX BOA0OCOpOCOB 00pa3yroTcst BUXpEBbIE BOPOHKH. Buxpe-
BbIC BOPOHKH BO3HHKAIOT NEPEA BXOJAOM B COOPYKEHHE NMPH HAJTHYMH BEILABUHY -
ThIX BBEPX MO TEYCHHIO ObIKOB H KOCOM IIOAXO/€E IT0TOKA K BoAocOpocaMm.

[Ipn onacHOCTH 3aOMBKH JIbAOM MIYOHHHBIX BOZOCOPOCOB H HEOOXOAH-
MOCTH MpeAOTBPATUTh Yepe3 HUX NPOITYCK JIbAa MPUOEratoT K MOBLILUEHUIO YPOBHS
BepxHero obeda rakuM o0pa3oM, 4yToObl N30exaTh MOAHBIPUBAHUA JIBAUH. [Jis
3TOI'0 YMEHbIIAETCA MPOINYCKHAA CITOCOOHOCTL BOLOCOPOCOB JIHOO 3a CYET MOJI-
HOTI'O 3aKpbITHA 3aTBOPAMH YacCTH NPOJIETOB, JIMOO [IPH YACTUYHOM OTKPLITHH

3aTBOPOB.

AHaJIOrHYHO YaCTHYHOE OTKPBHITHE 3aTBOPOB MOXET MCIIOJIb30BATHCA B
cJIydae HeoOXOIMMOCTY 3aIep>KKH JIbJ1a NPH NPOINYyCKE pacxogd0B uepes3 No0ble
MOBEPXHOCTHBIE BOAOCOPOCH!, HATIPUMED, BOJOCIHBHBIE NJIOTUHBI.

2.8. IIponyck avda uepes bepezosble 6000cOPOCHI, BHITIOJIHEHHBIE B BUIE
KaHaJIOB, OBICTPOTOKOB MJIM TYHHEJIECH, ONpEacniaeTcd TMAPaBIMUYECKHMH YC-
JIOBHUSIMH TIPY pa3jIMUHBIX KOHCTPYKTUBHBIX cxemax (cMm. puc. 1). [Tonxonnown
Y4aCTOK (KaHaJl) WM BXOJIHOH Y4acTOK, a B pAJE C1y4YaeB U BECh TPAKT OEPETOBBIX
Oe3HanopHBIX BOAOCOPOCOB paboTalOT B OCHOBHOM II0 CXE€ME TEUYECHHUS Yepes
BONOCJINB € LUKPOKHM MOPOTOM M 3HAYHTEJNIBHO PEXKE ~— uepe3 BOAOCHIUB CO
CTEHKOMH fIpakTHYeckoro nmpoduis. Ecau 6e3nanopHbeid 6eperoBor BogocOpoc
paboTaeT KaK HE3aTOIUICHHBIM BOAOCJMB, TO B Npeleilax BOLONAJAHOH 30HHI,
KOTOpas obpa3yercs nepen mogXoAHBIM KaHajiIOM HIH BXOOHBIM y4acTKOM BO-
nocbpoca, NMPOHCXOAHUT pa3pyIIeHHUE KPYITHBIX JIEASHBIX MOJIEH U D0Jee MesiKHe
IbAHHBI NIPOXOAAT Yepe3 coopyxeHue. Ecin teueHne yepes 0€3HaANOPHBIH
beperoBoit BOAoCOpPOC NPOUCXOANT MO CXEME 3aTOILIEHHOIO BOJOCIIMBA, TO HA
MOAXOAHOM YYACTKE OTCYTCTBYET 3HAYHUTEJIBLHBIN NIEPENan, U JIEASTHBIE MO MO-
yT pasjlaMbIBaTbCsl TMpPH yaapax o OopTa NMogBOAAUIETO y4yacTKa U OETOHHBIE
KOHCTPYKUHMH. Jlea NoCTynaeT Ha TPAKT TaKMX COOPYXKEHHUH TOJBKO NOCIE 3HA-
YUTEJIBHOI0 CHHXKEHHSA €I0 NPOUYHOCTH.

[Iponyck npja 4yepe3 TYHHENH C 3aTOIJICHHBIM BXOJAHBIM CEYEHHUEM
OCYLUECTBIIAECTCA TAKXKE, KAK M Yepe3 IN1YOUHHBIE BOAOCOPOCH! C aHAJIOTHUYHBIMH
pPEXXHUMAaMH TCYCHHA.

3ajaepxaHue npjia nepen OeperoBbiMM BOAOCOpOCAMY MOXET OCY-
IECTBIATBCA 33 CYET CHHIKEHHUA HMX IPONYCKHOH CNMOCOOHOCTH HMJIM 3a CYET
noaseMa Y Bb npn MaHeBpUPOBaHHH 3aTBOPAMH.

2.9. llponyck avoa npu nepenuge 600wt wepe3 cpeberb 8PEMEHHBIX U
NOCMOAHHBIX 8000NPONYCKHBIX coopyxceHuti (TPYHTOBRIE U OCTOHHBIC TIEpeE-
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MBIYKH W CTPOSILIMECS IJIOTHHBI, BOJOCIHUBHBIC [UIOTHHBI) NPOUCXOAAT MpPH
peXXUMax padoThl, XapaKTEPHBIX IS CXEMB! BOIOC/IHBA.

2.10. B pane cny4daeB 1enecoo0pa3zHO IPUMEHEHHE KOMOUHUDOBAHHBIX
Cxem nponycka nedoxo0da Hepes COOPYXKEHHsS THAPOY3JIOB, NMPHU KOTOPHIX
BO3MOXHBI CJIEAYIOLIHE COYETAHHUS pa3/IMUHbIX COOPYXEHHH [T MPONYCKa JIbAA:

. Acnonb3yloTcsi HECKONIBKO THIIOB BOAONPONYCKHbIX COOPYKEHUH UITH
B COCTAB JICJONPONYCKHOTO (PPOHTA BXOJAT IIPOJIETH, OTIIHYAIOLIUECS pa3Mepa-
MH. B npakTuke CTpPOMTENIECTBA THAPOY3JIOB BCTPEYAIHCHh CAEAYIOIHE KOM-
OMHaLUH COOPYKEHHH, pabOTalOUIUX COBMECTHO IMPHU NMPONYCKE JEAOXOA0B:
MyOHHHEIE M MOBEPXHOCTHBIE BOFOCOPOCHI, CY)KEHHOE MEPEMbIMKAMH PYCIO H
OeperoBoM KaHaJl, CTPOMTENbHBIH TYHHEIh H HEOCTPOCHHAS MIJIOTHHA, [IPOJIETHI
IpeOCHKH, UMCIOINE PA3IMUHYI0 WIHPHUHY. ['HapaBIrdYecKHe OCOOCHHOCTH
[IPONYCKA JIbJ1a Yepe3 COOPYKECHHSA, MPHUMEHIACMbBIE B TAKHX KOMOHWHAIIUAX,
AHAJIOTMYHBI M3JI0XKCHHBIM Bbillie. COBMECTHOE HMCIIOJIb30BAHHE Pa3JIMUHBIX
BOJIOIPOITYCKHBIX COOPY)XEHHH B MEPHO/L JIEA0XO0/1a MO3BOJIAET Oosice rHOKO yueCTh
UX JOCTOMHCTBA M HCAOCTATKH.

2. COBMECTHO NMPUMEHAIOTCA COOPYXKEHHA, KOTOpbIE pacroiararoTcs
[OCNIEOOBATENBHO 110 Te4eHH10. K Takoro posia cxemaM npHoOEraroT B TEX ClIy4asx,
€CJIH OCHOBHOE BOAOIPOIYCKHOE COOPYXKEHHE paboTaeT NpH NOATOIUICHHOM WM
HAIIOPHOM PEXHME TEYEHHSA U He 00eCneyHBaeT IMPOMNYCK 3HAYMTEIBHBIX IO
pa3MepaM JieIsHbIX MoNer. B 3ToM ciiyqae Ha noixoe K 3TOMY COOPYXKEHHIO
NpeAyCMaTpUBalOT KOHCTPYKTHUBHEIE MEPONPHATHA, CIIOCOOCTBYIOLIHE BO3-
HUKHOBEHHK) COCPEAOTOYEHHOrO NEpenana YpoBHEH H, COOTBETCTBEHHO, pa3-
PYLICHUIO HA HEM KPYITHBIX JEAAHbIX I0JIEH. B Ka4€CTBE TAKOr0 KOHCTPYKTHB-
HOI'O MEPOTIPHATHA MOXKET UCIIONBb30BAThLCA, HAIIPUMEDP, CTECHEHHE ITIOTOKA B BUJIC
HEMOJHOCTHIO pa3oOpaHHOl no (BPOHTY MM BBICOTE NEpeMbiuku. ['napas-
JIHYECKHE YCIIOBHS NPOMNYCKA JICAOX0Aa [IPH UX OCYLIECTBICHUH aHAIOTHYHBI
U3J1I0%CHHBIM BBILLIE.

2.11. /laHHble O NPOMYCKE JICAOXO/I0B YEpe3 COOPYKCHHUA MHAPOIJIEKT-
poctaHuu#d Poccun u CHI' nansl B [Ipunoxenun 2.

3. NTEPEYEHb UCXOAOHbLIX AAHHbLIX, HEOBXOQUMbIX
AnA PEWEHUA 3A0AY MO NMPONYCKY NbAA

3.1. HazHayeHue cxeMbl IpomycKa Jib/1a JOJDKHO OCYLUECTBIIATLCA C YYETOM
CIICAYIOLHUX YCIIOBHH:

3alaca JICA0BOI0 MaTepHalia Ha y4acTKE BBILIE CTBOpA MOAIIOPHOIO COOPY-
KEHUA 10 CTBOPA BHIKITHHUBAHUA KPUBOU NTOATIONA;
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Xxapakrepa ruaporpada naBojgka, MFHTEHCHBHOCTH HapacTaHUs pacXxo/OB
BO/IbI;

AaThl MOABJICHUSA BOJABI Ha JILAY H OTPbIBA NhAA OT OEperoB, CKOPOCTH
INBHIKEHHUSA JIb/1a 10 JUIHHE BEPXHETro Opeda;

H3MEHEHUS TeMIlepaTyphl BO3JAyXa 3a MEPHO, NPEAUIECTBYIOILHHA JiE-
JOXOY;

H3MEHEHHE 3alriaca XoJI04a BO JIbAY;

M3MCHEHHUA NMPOYHOCTH JIbJla B NEPHOM MABOAKA IIPH HATHYUH HIIH OT-
CYTCTBHH CHETa Ha JIbAY;

3aJIEP>KKH JIbJ1a HJIH €r0 YaCcTH B BEpXHEM Obede;

KOJIMYECTBA 3aTOPHOIO JIbJIa B BEpXHEM Obede, pacXoA0B JT€A0BOTIO MaTe-
pHaa, IbAUCTOCTH MOTOKA,;

rOTOBHOCTH ()POHTA COOPYKEHHUS, LIHPHHBI JIEAOCOPOCHOTO POHTA;

FHAPABIHYECKOrO peXXUMa paboThl COOPYKEHHS;

XapaKTepa BCKPHITHS HHXXKHero 6beda u crnoco6oB 0CBOOOXKIEHUS €r0 OT
JICASHOTO [TOKPOBA;

MaKCHMAJIILHBIX PaCcYCTHBIX pacXOA0B BOAbI H JTbJia B MEPHOJ JICAOX0/1A.

3.2. 1151 Ha3HaYeHHUS CXEMBI MPONYCKA JibAa HEOOXOAHMO HMETh CIIEAYI0-
[I[H€ MATCPHAJIBI:

1) niaH 1 npoaobHBIA Npoduib BepXHero 6beda ruapoysna B macurade
He MeHee 1:5000;

2) METCOPOJIOTHYECKHE JaHHBIE paHOHa BOOOXPAHHUIINILA, OXBATHIBAIOLIIHE
3UMHUI U BECCHHHUH NEPUOAB H JAKOIIHE CICAYIOLYIO HHPOPMALIHIO:

TEMIIepaTypy BO3AyXa (CPEAHECYTOUHYIO, CpEHEAEKANHYIO, CpEIHEME-

CAYHYIO);

CKOPOCTb BeTpa (CpeHEACKAAHYI0, CPEAHEMECAYHYIO);

obnayHoCTh 0011Y10 (CpeaAHe AeKAAHYIO, CPEAHEMECAIHYIO);

UHTEHCHUBHOCTH NPAMOH H paCCEAHHOMN COJIHEYHOH paAHaLHH;

3) maty nepexojaa teMneparypsl Bo3ayxa 4epes 0 °C B OCCHHHH H BECEHHUH
[EPHO/IbI;

4) naHHbBIC O TOJIUMHE JIbAA MO NONEpPeYHHKAM U MApUIPYTHBIM JI€O-
MEPHBLIM CHEMKaM;

5) NpOrHo3 MaKCHMaJIbHOTO pacxoa BOJbI B IIEPHO JIEA0X014,;

6) X0 YPOBHSA BOJIBI B IEPHO ICA0X04;

7) KpUBBIE CBA3M PACXOJA0B U YPOBHEH BOALI MPH IMPOINYCKE pacXOa0B B
JICAOBBIX YCIIOBHAX;

8) 4YepTeXM COOPYNKECHHH C yKa3aHHEM pa3MepoB JEAOCOPOCHBIX COO-
PYXECHHUH: LIKPHHBI OTAENBHBIX JIEAOCOPOCHBIX NPOJAETOB H MX YHCIIA; TOJNIHUHBI U
OYEepPTAHHUA OTOJOBKOB pa3fcibHBIX OBIKOB, BBIABHIXKEHHMA OBIKOB OT mopora
BOJAOCJIIMBA B CTOPOHY BepXHEro Obedra, BBICOTH! NOPOTra, LHPHHLI H BbHICOTHI
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BXOJIHOTO CEYEHHSA IMyOHHHBIX BOAOCOpPOCOB, MonepevHoro npoduis nopora
1e10COPOCHBIX COOPYKEHHH; MJIAHOBOI'O PaCIIONIOXEHHA JIeA0COpPOCOB;

9) cOpocHBIE pacxoasl BOAbI;

1 0) HapaBJICHHE MOTOKA M MOBEPXHOCTHBIE CKOPOCTH TCUECHHS,

| 1) ocpenneHHBbIE MO MYOHHE CKOPOCTH TEYEHHS B BEpXHEM Obede;

12) rmyOHHBI NOTOKA NEpea COOPYKEHHEM H B €r0 Npeaciax;

13) yKIOHBI BOZHOH MOBEPXHOCTH Ha MOAXO0XE K JIEAOCOPOCHBIM COO-
PYXEHUAM,;

14) cocTossHHE BOAHOH MOBEPXHOCTH MEPEN COOPYKEHHEM — HAIHYHE
CTOAYMX BOJIH, KPHUBBIX C1afa nepe BOJOCHHBAMHU, BUXPEBLIX BOPOHOK HA BXOE
B IMyOuHHBIE BOAOCOPOCHI;

15) naHHbIE O MOATOIIEHHH COOPYKEHHA CO CTOPOHBI HHXXKHETO Obeda;

16) Hanop Ha rpeOHE BOAOCI/INBA;

17) 3arnybnenue Bepxa riiyOHHHBIX BOAOCOpOCOB;

18) pasMepbl H CKOPOCTH NMOAXOAALINX K COOPYXEHHIO JICASHBIX MMOJIEH H
OTACJILHBIX JIbAHH;

19) TonMHY M NPOYHOCTH JIbAA,;

20) MHTEHCHBHOCTB JIEAOX0/1A;

21) TONMHY CKOTUICHHH 3aTOPHOIO JILAA;

22) 06beM cOpacbiBaeMOro NbAa;

23) BOJOAKKYMYIIMPYIOLYIO ClIOCOOHOCTH BEPXHETO Obeda.

4. NMNPONYCK NbAA HYEPE3 CYXEHHOE
MEPEMbBIYKAMUA PYCINO PEKW

4.1. JIna obecrnieueHUd nponycka JbAa 4Yepe3 CYKEHHOE BO BpeM4
CTPOMTEJILCTBA COOPYXEHHUH pycCio (pHC. 2) AOMKHBI OBITh NPOBEPEHBI H YTOU-
HEHbl OCHOBHBIE NIapaMETPhl JIEAONPONYCKHOro GpOHTA:

MHHHMAJIbHASA UIHPHHA CY)XEHHA JJ14 NIPONYyCKa pacYETHbIX MAKCHMAaJlhb-
HBbIX PacXOA0B BOJbI MPH JICAOXOAE;

MHHHUMaNbHAA [MYOHHA B CY)KEHHH V1A pA1a MHHHMAaJIBHBIX PacX010B BO-
JIbI [IPH JIEAOXOAE;

MHHHMAJIbHAA BHICOTA MEPEMBIYEK, OrpaXIalIHX KOTJIOBAH, KOTOpas
HeoOxonuMa U1 NMPOMyCKa MaKkCHMAaJIbHOIO PacYeTHOro pacxoia BOAH! INPH
nenoxone 6e3 3aTorIeHHs KOTJIOBAHA;

npo¢HUIb, OYEPTAHHA H pa3MEPHI IIepEMBIYEK.

4.2. [Ipu nponycke uepes Cyr)eHHoe pyciio MOTYT BOBHUKHYTH YCIOBHS,
COOTBETCTBYIOLIHE CIEAYIOLHM CXEMaM MPOMYyCcKa Nb/a.
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Puc. 2. Pycno, ctTeCHEHHOE NnepeMbIYKOMH:
a — njau; 6 — NpoOJIbHbIK pa3pes;
I — 3 — COOTBETCTBEHHO, BEPXOBOH, NPOAOABHBIK H HHIOBOHW YYACTKH MEPEMBIUKH;
4 — IHHAMHUUYECKAS OCh MOTOKa

A
Vg - -- :
By -

— c

Cxema 1. [logxopauine Kk Cy)XEHHIO JICASHBIE MOJA HMEKOT UIMPHUHY
OonbLIYIO, UEM IUKMPUHA CY)KEHHA, Ha noaxoe K Cy)KEHHUIO 101 pa3/iaMbIBatOTCH
Ha OTAEJBHBIC YACTH H OECNPENATCTBEHHO NPOXOAAT B HUXKHUH Obed.

Cxema 2. llogxopdline K CyXEHHIO JICAAHLIE NMOJIA UMCIOT TAaKOE XKe
COOTHOLLEHHE PA3MEPOB K LLIMPUHE CY)XEHHUS, KaK B CXE€ME |, HO HE pa3/laMBIBalOTCS
104 BIMAHHEM THAPABJIMYECKOIO Nepenajaa npu sxo/e B cyxenue. [lponyck jibaa
obecrneynBacTCs, CCIHM 3anac KHHETHYECKOH 3HEPrUH JIEASHOIO N0Js AOCTAaTOYCH
IS €r0 pa3pylUeHHUs pU yaape o0 0opra, orpaHHuNBaiolHe cyxeHue. [Ipu pacue-
TC NMPOIMYyCKa JibAa TOMHMO HAa3HAYEHHA HPHHBI CYXXEHHs1 HeoOX0a1Ma MpoBeEp-
Ka BbICOTbI OTPAXAAIIHX MEPEMBIUEK C YUETOM [IPOPHIBA 3aTOPHBIX Macc JIbJa
CBEPXY MJIK 00pa30oBaHHUS 3aTOPA B HHXHEM Dbede.

4.3. MuHuManbHas OTHOCHUTENIBHASA INUPHUHA CYXKEHHOrO pycJa ycTa-
HaBJIMBaeTCA 10 popmyie

(b ( 25
—-*L) =(,72}1-0,35 5 v.p, (1)
\ B M H \ hd Rf ,

B KOTOPYIO BXOJAT [1ApaMETPhl, XapaKTEPH3YIOLIUE YCIOBHSA JICA0X0Na: b U B —
IIHPHHA CY)KCHHOTO PYCl1a H PEKH; /1, U V. — TONIIIMHA H CKOPOCTb JIBH)XCHHS JIb/IA;

R, —npeaen npoYHOCTH J1bJA [PH H3THOE.
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4.4. B cnyyae, ecny U3BECTHBI TOJILKO TOJIIMHA JbAA U LIUPUHA PEKH B
[IEPHO] JIEA0X0Aa, OTHOCUTEIIbLHOC MHHUMAJILHOE CYXXEHHUE BBIYHUCIASAETCH 110

dopmyie
b
B

B
_ -3
=0,5-0,13-10 —};' (2)

MHH

Ecnu u3BecTHa TONBKO WHPHHA peKH (B, M), TO OTHOCHTENILHOE MUHH-
MaJIbHOE CY)KEHHE MPH CPEAHEH pacCUETHOH ToJIMHE JIbAa /1, = 0,8 M onpeaess-
€TCA 1o QopMyIe

b
(—'“ =0,5-0,2-10"B (3)
B '

MHH

C

b

Mpumeuanuus: 1. Qopmynsl (1) u (2) 1 onpeneneHns [F) CIIpaBCAJIHBDI
B MHH

[IPH 3HAYCHHUAX h_d ot 150 no 1500, a popmyna (3) — npu B < 1000 M.

2. [1pH 3HaYEHHUH LIKPHHBI CYXKEHHOTO pycia (NoAy4eHHOro 110 3THM GopMyJiam)
Oosipliie (PaKTHYECKOH UITH 3alaHHOM 10 NpOoeKTy A obecrneyeHus nponycka nbaa
HEOOXOIUMO MPHHATE MEPHLI K €r0 BPEMEHHOMY 3aJACpXaHHIO BBILIE CYXCHHSA, IOKA
MPOYHOCTH U TOJIIHHA JIbJA HE YMCHLUIATCA A0 3HAYECHHH, NPH KOTOPBIX BO3IMOXK-
HO pa3pyulleHHe JbJa Ha Nepernajie 10 pa3MepoB, M03BOJAIOIIHX OCYLECTBHTD €ro Nnpo-
IyCK depe3 CoopyeHue. Ecny BpeMeHHOoe 3aJiep)KaHHe JibJa HEBO3MOXKHO, TO KPYITHBIC
JieAsHbIE NoJ HEOO0XOAHUMO pa3pyilUHTh MEXaHHYECKHUM CrocoOOoM (B3pbIBaAMH, C IO-
MOUILIO JIEJOKOJIOB U N1P.).

4.5. MUHUMabHAA LIKPUHA CY>KEHHOTO PYCa 10JKHA IPHHHMATBCA HE
MeHee 30 % LUpHHBI pEKH, 3aHATOH INBIBYILUM 1LA0M B OLITOBBIX YCIIOBHAX.

4.6.  nyduns! noroxa BOH3U gapBarepa Cy»KeHHA JOMKHbI 00eCIeYuBaTh
[IPOITYCK MHOTOCJIOHHOI0 NbJa BO BCEM JHANAa30HE pacxohoB Jieaoxona. s
MHOTOBOJHBIX PEK C THXKEJBIM JIEA0X0/10M 3TH IMYOHHBI JOJKHBI COCTABIIATDH HE
MEHee 5 — 6 M.

4.7. Ha Bxo/ie B Cy)K€HHs NOMNEPEK HAINPABJICHUS TEYEHHA MOXET IPO-
HCXOJHTH pa3jiOM JIbJIHH Ha Mepenajae yposHeu. MHHUMaJIBHBIHN Nepena, npH
KOTOPOM IIPOHCXOAHT TAKOH pasiioM JICAAHBIX ITONEH JHHOM 6osbitie 50 M, crienyer
onpeaenits no gopmyne (3]

h,R
Az, =003 [——L (4)
P:&
4.8. /lns onpeneneHus nepenaga Az Ha BXOAE B CY)XEHHE CICAYET HCTIOIb-

30BaTh JaHHBIE 1a0OPAaTOPHBIX U HATYPHBIX IHAPABIMYECKUX UCCICIOBAHHH, a
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TAK)XE THAPABIHYECKUX HUCCIEAOBAHMK CY>XEHUH aHAJIOTMYHOHW KOHCTPYKLHH.
[Ipn OTCYTCTBHM TaKMX HAHHBIX JJIi OLIEHKH NEpernajgoB Ha BXOJAHOM Y4YacTKe
CY>XXCHHMA HEOOXOAHMMO HCNOAb30BaTh 3HAYEHHUA OTHOCHTEIBHOIO NMOHHKEHUS
cBOOOAHOM NMOBEPXHOCTH HA YYaCTKe Nepe] CTECHEHUEM PycCJia [epeMbluKoi [4],
KOTOPbIE MOKHO TMOJIYYHTh C TOMOLLBLIO I'paUKOB, IPEACTABJICHHBIX HA PHC. 3.
3TH IaHHbIE CTIPaBeUTHUBLI, €CIIH CTECHEHHE PYCJla NIepeMbIYKOi paboTaeT 1o cxeme
HcTeueHus ¢ nogromieHueM (0 < Az /h <0,25 — 0,3). Ha puc. 2 u 3 npuHATH!
cneayouMe 00o3HaueHusa: Az — nepenaja ypoBHEH MEXAY BEPXHUM ObeoM H
C)KAaThIM CE€YEHUEM, B KOTOPOM MyOuHa A ; A — rnybrHa HHXHEro Obeda; @ —
yIroJl MEXXY BEPXOBBIM YUYaCTKOM MEPEMBIYKY U AMHAMHYECKOH OCBIO MIOTOKA; €
— JI/IHHA BEPXOBOT0 YYAaCTKA MEPEMBIYKH;, X — KOOPAMHATA BJIOJIb CYXXEHHOIO
pycna (cM. puc. 2). s ucronb3oBaHus rpagkoB (CM.pHUC. 3) nepenan ypoBHEH
BOABI Az MOXET OBITh YCTAHOBJIEH HA OCHOBAHHH CYLIECTBYIOUIMX PYyKOBOICTSB,
Hanpumep, 11 18-74/BHUUAL.

4.9. Ha ocHoBaHuM rpa@HMkoB, NPEACTABJIEHHBIX HA pPHUC. 3, N0 OTHO-
CUTEJILHOW ANUHE NbAUH [/b_ W [/c MOXET ObITh YCTAHOBJICH NEpenaja ypoBHEH
o AJHHE JbAUHBI Az. IIpy BLINONIHEHUH YCNIOBHA Az 2 Az JUIMHY T0JIOC J1bAA,
OTAENAKOLINXCA OT JIEAAHBIX MONCH HA THAPABIMYECKHX MEpenagax Ha BXOA¢ B
CY)XEHHBIE YYACTKH PyClia, CJACAYET ONpeaenaTh 1o ¢opMmyne

h,R
f:4,2 </ _ (5)
P&

4.10. Bxoasiuyio B GopMyns! (4) u (5) XapakTepHCTUKY NPOYHOCTH JIbAa
npu H3rnbe R, crneayer BHIYHCIATD N0 popMyiie

Rf — 0,4 R{‘.b 3 (6)

rne R_, — NPOYHOCTH JIbJA HA OJHOOCHOE CXKAaTHe B HIDKHEM CJIO€ paccMar-
PUBAEMOI0 JICASHOro 1o npu temneparype 0 °C, npuHUMaeMas npu OTCYTCT-
BHH JJAaHHBIX CIELMaIbHBIX HCIIBITAaHUH 110 Tabs. 27 un. 5.4 CHull 2.06.04-82*
(1995 1n).

4.11. PacyeTHas TOJILUHHA POBHOTO Jbja, BXxoaswias B ¢Gpopmyny (5), Ha
Mepuoa J1eaoxoaa NPUHUMAETCA B COOTBETCTBHUHU C PEKOMEHAAUMAMHU II. 5.3
CHulI 2.06.04-32* (1995 o).

4.12. BricoTa nepeMpIueK, OrpakjatolliuX HEJOCTPOCHHBIE COOPYIKECHMUS,
MPH NPONYCKE NbJa Yepe3 CYKEHHOE PYCJIO JO/HKHA HA3HAYATHCA C yUETOM
BO3MOXHOTO NMOBLILICHHUA YPOBHEH BOJBl B BEPXHEM H HHXKHEM Obedax 3a cyer
MPOpPBIBA 3aTOPOB HA BHIICPACIIONOKEHHBIX YYAaCTKaX PEKH HIH 00pa3zoBaHUA
3)KOPOB U 3aTOPOB HHXE CYyKEHHA 110 TeueHU10 (I1punoxenne 3).
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4.13. Ilpn pemieHUH BONPOCOB IPONYCKA JIbAA YEPE3 CYXKEHHOE PycClo
crnenyetT NPpMHUMATL BO BHUMaHKE, YTO Han0onb1IeMy CUIIOBOMY BO3ACHCTBHIO
JibJa OOBIYHO MOJABEPraeTcs BEPXOBOH OrOJIOBOK NMEPEMbIYKH HAa BEPXOBOM H
NPOA0JILHOM €€ yYacTKax.

4.14. KOHCTPYKLHA BEPXOBOI'0 Or0JIOBKA MEPEMBIYKH JO/HKHA PacCyH-
ThIBATHCS HA BOCIIPUATHE NEJAOBBIX HArpy30K OT Hasala nbja. JInfg 3aiMrsl
OTOJIOBKOB MEPEMBIYCK OT AMHAMHYECKOTO OABJICHHA, BO3HHKAKOWIETO ITPH

a)

x/c ~—

Puc. 3. OTHOCHTEIbHOE TOHMXEHHE CBOOOIHOMN NMOBEPXHOCTH BOJB] HA YYAaCTKE BBILIE
CTECHEHHS pycCia peKH NEPEMBIYKOH:
a — BIOJIb Oepera, Y XOTOPOro npeiycMOTpeHo CYXEHHeE pycsia; 6 — BROME BEPXOBOIo

T 2 5

y4acTka nepeMbluku; / — 3 ~ ana O, coOTBETCTBEHHO, PABHBIX 5 3% e
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[IOJABWIKKAX M NPONYCKE Jibaa, HEOOXOAUMO HUX AOIMONHHUTEIBHOE YCHIIEHHE C
HAMOPHOM CTOPOHBI CKAIbHOM OTCHINKOM JO OTMETOK, NPEBLIIAIOLIMX YPOBHH
MAKCHMAJILHBIX JIEA0XOJ0B HE MEHEE, YeM Ha | M. Ps>keBbie Or0OJIOBKH C BEPXOBOH
CTOPOHBI MOTYT YCUJIUBATLCS OOLIMBKOH H3 METAJLIMYECKOro Tucra. KpynHocthb
FOPHOH MAacCh! OTCBHIITKH KpPErIeHUSA PSKEBBIX HJIH LUNYHTOBBIX BEPXOBBIX
Or0JIOBKOB [€PEMBIYEK HA pE€Kax C TKEJILIMH JIEAOBBIMH YCIOBHAMH ITOJIKHA
cocTaBiaTh He MeHee 0,5 — 1,0 M, a uiHpHUHA 3TOr0 KPEIJIEHHU 110 BEPXY JO/HKHA
OBIThH HE MEHEE 5 M.

4.15. I1pn BeIOOpE npoduiis U MaTEpHana HalOPHOINO OTKOCA BEPXOBOIO
YYacTKa NMEPEMBbIUKH CIENYET UMETh B BHAY, UTO OH JOJKEH NMPOTHBOCTOSTH
AMHAMHUYECKOMY BO3JAEHCTBHIO JIbJ1a ITPH NEPBLIX NOJIBMXKKAX H Hapajax JIbAa,
BbICOTA KOTOPbIX Ha PEKAX C TAXKEJBIMH JIEA0X0AaMU MOXET 1ocTHUrath 10— 15 M
(IIpunoxenue 4).

4.16. 3amura NpoaoALHOr0 y4yacTKa NepeMbIYKH, BBIMIOJHEHHOIO U3
'PYHTA, OT JUHAMHUYECKUX BO3ACHCTBHH JibJla JOCTUIA€TCH BblJBUIKECHUEM
BEPXOBOro OroN0BKA NEPEMBIUKH B CTOPOHY CY>KECHUA U MYTEM YCTPOHCTBA M0
MJIHHE CYXKECHHUAR WNOp. JTH WNOPHI, K&K NPABHJIO, YCTPAaHBAKOTCA PH JJIHHE
CyeHus 0onbuie ero WwKHpuHbl. OHHY pacnojiararoTcs y rnpoaojibHON NepeMbI-
KA B HanpaBJIeHHUH TeUyeHUSA. CTEneHb BHIABHKECHHUSA BEPXOBOH IEPEMBIUKHU,
HEOOXOAUMOCTD, KOJTHUECTBO H pa3sMephb! IITIOP, KOHCTPYKUHA UX KPEIJICHUS H
KpEIJICHUA NMPOJOJAbHOIO Y4acTKa NMEPEMBIUKH IS PEK C TAXKEIBIMH JIEA0XO-
JaMHU JOJKHbl YCTAHABJIMBATLCA HA OCHOBE OMNbITA 3KCIJIyaTAUUH aHAJIOTHUY-
HBIX [IEpPEMBbIYEK, 1ADOPATOPHBIX UCCIIEAOBAHUH HIIH PACYETOB IUIAHOB TCYCHMS
B CY>KeHHMH. MHHUMaJIbHYIO LUMPHHY TpeOHA LINOphl U3 I'PYHTOBBIX MaTepHa-
JIOB, HEOOXOAHMYIO MO YCIOBHAM YCTOHYHBOCTH IIPOTHUB JaBJICHHUA 1bAA, CIICOY-
€T YCTaHaBJIMBaThL 110 HOMOrpaMme (puc. 4), B KOTOPOI NMPUHATHI CACAYIOLIHE
0003HaYeru: F,.-—- Jea0Basg Harpyska Ha | 1nor. M KOHTaKTa JICAAHOTO 101

CO LIMOPOH; m_ — 3AJI0KEHHE BEPXOBOTO OTKOCA wnopel, a = a, + 0,34 ;
a — NpeBbIlIEHHe OTMETKH IPEOHS LINOPLI HaJ YPOBHEM BOJbI BO BPEMS JIE10-

XO0/ld.

4.17. Ilpu CTpOUTENBCTBE COOPYXEHHH KPYIHBIX THAPOY3JIOB HA MHO-
FOBOJAHBIX PEKax NPOMYCK JbJa 4Yepe3d CY)XECHHOE PYC/O HIH NPOPaH MOXET
OCYLUECTBIATBHCA B TCUEHUE HECKOJIBKUX CE30HOB, IPH 3TOM CTPOHUTEIIbHASA CUTYA-
LU OT roJa K rony uaMensercd. dna 6e3aBapuiHOro nponycka pacxoa Heob-
XOAMMO UMETD JaHHbIC U1 ONIPEACICHHUS YCIIOBHH MPONYCKa J1bJ1a U 3aBUCHMOC-
TH (J = f(h) 114 pa3NMYHbBIX BApUAHTOB Nponycka (3aece A — Ii1yOHHA BOAb!).

4.18. I1pu nponycke np1a YEpe3 CYI)KEHHOE PyCIIO YUETY MOIEXKAT JICI0BbIC
Harpy3KH Ha OTKOChI nepeMblucK. JLOMKHBI ObITh pacCCMOTpPEHB! BO3AEHCTBUS Ha
OTKOCHI OTAEJIBHBIX JIBAHH H HArPOMOXJIECHHUS 00JTOMKOB NIbJIA.
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Puc. 4. PacuerHas cxema (a) ¥ HomorpamMma (6) nis onpeneneHus WHPUHB
rpeOHs rpYHTOBOH LUIIOPHI NPH BO3JACHCTBHH JIbAA

4.19. Harpy3ka ot ABHXYLICHCA JIbAHHBI HA OTKOC NEPEMBIYKH HIH JAPYTroH
3MIEMEHT COOPYXKEHHA C HAKJIIOHHOH NEPEAHEH IPAHBIO (PHC. 5) OIIpEeaEeNsAeTCA 1o

dopMyam:

a) TOpH30OHTANIbHAA COCTaBAoOas Harpysku F, ,, MH,

F,; = kjkyk, -k R b hy [tg(B +arctg f)]+

+m,,[l+A,(f—0,1)+ Az(f—o,l)z]b; (7)
0) BepTHKaNbHasA COCTaBIAIOMIas HAarpy3kH F ,, MH,
F,, = kkk, kR bk, +m,|1+4,(f-01)]5 (8)

rne k&, — kodPGHUHEHT, 3aBHCALLMH OT yI/la HAKNOHA K NOPH3OHTY HalOpPHO-
ro 0TKoca 3, npuHKHMaeMsii o 1abn. 1; k, — x03dPuuMeHT, KOTOPLIA NpUHUMA-
eTcs 110 1abn. 2 B 3aBUCHMOCTH OT BBICOTHI HABOJHOIO CKOIUICHHA O0JIOMKOB

NbJla HA NEpEeaHEN 'PaHH COOPYKEHHA (PHC. J), ONIPEACIACMONM MO BHIPAXKCHHIO
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h, . =[3,7+1,6sin(B—-30)/A, ; (9)

[Ipumeuanue. Eciv 3Hayenue A , onpeneneHHoe 10 BeIpaxeHuio (9), oobiue
BBICOTBI I'PDEOHS COOPYXKEHHUA HAaJ YPOBHEM BOLI A/, TO IPpHHUMAETCH hﬁ= Ah.

k., — kK03 HLUHEHT, NPHHUMAEMBIH 10 Tabn. 3; b, ~ IUIMHA y4acTKa 1eMEHTa
COOPYXEHHS 10 PPOHTY HA YPOBHE NCHCTBHUA Nbja, M; [ — KO3DPUUHEHT Tpe-
HHUSA MEXIY JIbAOM H NOBEPXHOCTHIO NMEPEAHEH IPaHU 3JIEMEHTA COOPYKECHHA,
MPUHUMAEMBIH N0 TabN. 4, m, — KO3GPOUUMEHT, TPUHHMAEMBIN 1O Tabu. 5; A4,
A,, A, — X03hGHUHEHTBI, TPUHHMAEMBIE 110 TabN. 6; m_ — KO3Q(PUUMEHT, MPH-
HHMAaeMBIH 110 Ta0. 7; k, — KOIPPHIHEHT CHUXEHUA MPOYHOCTH JIbJA IIOCHE
MEPBOHU MOABHXKH JICAAHOTO [MOKpPOBa, MPUHUMACMBIN B COOTBETCTBUH C
pekoMeHAanHAMU [Ipumedanus 4 x « OCHOBHBIM MOJIOKEHHAM» pasziena S*

CHulT 2.06.04-82* (1995 1n); f — yron HaK/IOHA NEpPEeaHEH IPaHU COOPYKEHUS
K TOPU30HTY, I'pa.

Tabruya 1

Kodpuunenr £ , 3ABHCALLHH OT YIila HAKJIOHA
HAMIOPHOI0 OTKOCA K TOPH30HTY

B, rpan 30 40 50 60 70
k, 1,0 1,5 2.0 2.5 2.5

a) 6}
[ ~L2 Y : :
— V_ = N SHIS
e W R F -
: 1 - 75
- o =
N —_ -
T —

Puc. 5. Cxema rnpunoxeHus Harpy30K OT ABHIKYUIEHCA JIbJAHHBI H& OTKOC NE€PEMbIYKH:
a — IUIaH; O — paipes
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Tabauya 2
Koadppuuuent k,, 3aBHCHINHHA OT BBICOTHI HAIBOAHOI'O

CKoONnJIeHHd 00JIOMKOB JibJaAa
4.0
0,083

I hyooM L 05 [ 1,0 [ 20 [ 30
Tabruya 3

k, | 0,039 | 0,048 | 0,062 | 0,073

T

Koy¢pdpuunenrt k r YYHTBIBRWOWHH CKOPOCTh ePOPMANHH JbIa

. — —p—

vl./Rf , M/(c-Mlla)

B, rpan -
0,08 0,8 3,2 5,4
H MeHee |

30 - 50 l 2,0
60 | 2,0
70 1 1,9
Tabauya 4
Koy¢pPpHuHeHT TpeHHA MeXAY JbJA0OM H NOBEPXHOCTHIO NepeAHeH rpaHy
COOPYKEHHUSA
Marepuan Jlen beron 1 [pyHT Metann
f 0,10 0,11 0,15 0,15-0,20

Tabauya 5

Juavenun KoOpPHUHENTA M, , YUYHTLIBAKOMICTO ACHCTBHE BEPTHKANLHOH
COCTABJAAKOLICH CHJIB] TPEHHA Ha MOBEPXHOCTH 0TKOCA

3uayenus m,, MH/M, npu B, rpan
s M 30 ] 40 50 . 60 7oj
0,5 0,044 0,058 0,143 0,316 0,746
1,0 0,089 0,178 0,319 0,642 1,463
2,0 0,238 0,484 0,746 1,394 3,076
3,0 0,499 J 0,847 | 1,213 i 2,157 4,635
4,0 0,622 1,303 1,790 3,084 6,510
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Tabauya 6

3uavenns K03QPuunenToB 4, 4, H A, , KOPPEKTHPYIIIHX 3HAY€eHHe
Ko3bPuunHeHTa TPEHHS HA MOBEPXHOCTH OTKOCA

L

30 60 70
1,92 2,17 2,22
1,19 12,20 60,0
2,077 0,41 0,24
Tabauya 7

3navenns K03PPHUHENTA m ,YUYHTHIBAKOIEr0 1eHCTBHE FTOPHIOHTANbHOM
COCTABJINIONIEN CHJILI TPEHHA HA NOBEPXHOCTH OTKOCA

3uayenns m,, MH/m, npn 3, rpan

40 50 60 70
0,056 0,095 0,138 0,186 |
0,172 0,211 0,281 0,365 |
0,444 0,485 0,607 0,767
0,740 0,773 0,933 1,155
1,099 1,122 1,327 1,620

4.20. Harpy3ka ot ABHXXYLIENOCA TOPOCa HA OTKOC NEPEMBIYKH WIH ADYTHE
3JIEMCHTHI COOPYXXEHHA OMNpEACHCTCA KaK CyMMa Harpy3okK OT HaABOOHOM H
NOJABOJIHOH 4acTeH JieAAHOTro 0Opa3oBaHM

F.=F +F,. (10)
Harpy3ka oT HaiBOMHOH 4aCTH neasHoro obpaszoBaHusa (pHc. 6) omnpe-

nenseTcs no GopMysnam:
a) rOpH30HTANIbHAS COCTABJIAIOLLANA HATPY3KH

F,,=05[10%(1-vy,)(p.-p,)g b2 k, +c, ctgo, h(k, -1)|6 ; (1)
0) BepTHKaNbHAasA COCTaBIAIONAsA HATPY3KH

F,,=F,,tg(90° - B -arctgf)-05c, ctgo, tglarctg)h, b,  (12)

rae y —NOPHCTOCTh TOPOCa, NpHHHMaeMas paBHoH 0,3; p — TUIOTHOCTB BOJIBI,
npuHUMaeman pasHoit 1000 xr/M’; p. — NNOTHOCTL JIbJIA, NPHHHUMAEMas MpH
OTCYTCTBHHM JIAHHBbIX CNIELHAJILHBIX HCNIBITaHHi# paBHOH 920 kr/m?; g — yckopeHHe
cBOOOAHOrO Najenus; A — BLICOTA HAJABOAHOH YacTH TOpoca (ecnu h >Ah, To
npHHUMaercs h =Ah); kp ~ KO3 (PHLIHEHT NOPH3OHTAJILHON COCTaBJIAIOLICH
NNaCCHBHOIO AaBICHHUA 00JIOMKOB JIbJ1a, OYIpeAeNaeMbIN 110 popMyie
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- 42

st + 90 ~
kp — CO ((‘pr - B) 3 (13)
cos(90-B)(1—k; )
k., — KO3(QPHLHEHT, OTIpeaeNIIEMBIH 10 ¢opmyne
sin (¢, +arctg f)sin @, _
k3 — ’ ( ] 4)
cos (90 - B —arctg f ) cos (90 — B)

c_— aare3us Mexay odsioMkamH sibaa, npuHuMaemas papHoH 0,003 Mlla; ¢, —
Yrojl BHYTPEHHErO TPEHHA HACPOMOXJACHHSA OOJIOMKOB JibAa, MPHHUMAEMBIA
paBHbIM 35°; b — HIMPHHA JIEMEHTA COOPYKEeHHA N0 PPOHTY HAa YPOBHE JHENCT-
BHU J1b/A.

a) 6)
-:'-"l
y
- :
— \ "--..1 <l
L i
N
7777777777777 ‘

/

Puc. 6. Cxema NpHII0KEHHUS HArpy30K oT IBHXYLIErOCH TOPOCA HA OTKOC IEPEMBIYKH:
a — IaH, 6 — pa3pes3s

Harpy3ka oT 10ABOAHOH 4YacTH JieAsHOro obpaszoBanus (cM.puc. 4) on-
peaensercs no GopMysiaM:
a) TOPU3OHTAJIbHAS COCTABJIAIONAS HATPY3KH

Fop=05[10"0~y,)p, gh k,+c, ctgeo, h, (k,—=1)]b; (15)
0) BepTHKaNbHas COCTABJIAOUIAA HATPY3KH

F,,=F,, tg(90 — ﬁ—arctgf)—-O,S c, ctg @, (arctg f)hb b, (16)

rae A, — rnyOuHA NOABOJHOM YaCTH TOPOCA, M.
COOTHOLICHHE HANBOAHOH M MOABOAHON YacTel TOpoca cjeayeT NpH-
HUMaTb paBHbIM /1 /h, ~ 0,1 ~ 0,2,
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5.MPONYCK NbAA YEPE3 INPEBEHKW
BETOHHbLIX NAOTHUH

5.1. Ina obecrieyeHus nponycka jipja yepes rpebeHKH O€TOHHBIX TUIOTHH
[IPH IIPOCKTHPOBAHHHU H CTPOUTENLCTBE HEOOXOAUMO BBINTOJIHHTD [IPOBEPKY, 4 B
Cly4ae HEOOXOAUMOCTH YTOUHHMTh:

IUHPUHY OTAEIBHBIX [POJETOB rPeOCHKH, NpeAHA3HAYEHHBIX JJIS [IPOITYC-

Ka NbJa,;

OOy 10 WHPHHY J1€A0COPOCHOT0 PPOHTA;

OTHOLLUEHHE TOMUHEI OBIKOB K IIUPHHE NIPOJIETOB B CBETY,

¢bopMy 0ros1oBKOB ObIKOB;

pa3Mepsl BbIABHKEHHA OBIKOB B CTOPOHY BEpXHEro Obeda OT BepXOBOH

I'PaHu COOPYKEHMSA;

OTMETKY Nopora v HeoOXOAUMYKO INTyOHHY BO/bI B IIPOJIETAX IPEOCHKH.

5.2. [Ipn nponycke npaa vyepes rpebeHKH OETOHHBIX IIOTHH MOI'YT HC-
0J1b30BATHLCA CIACAYIOUINE CXEMBI:

Cxema [. [Topor nposneroB rpeOCHKH pacIioiokEH Ha yPOBHE JHA PEKH
(rpebeHKa C HU3KUM MOPOroM), Ha NIOJIX0/1€ K rpebeHKe HMEETCA COCPEAOTOYEN-
HBIH Nepernai, rac MPOUCXOAUT Pa3jiOM KPYTTHBIX JICAAHBIX 101€H HA OTAEIbHBIE
NIbAHHBI, KOTOPLIE B CBOK O4Yepellb APOOATCA NMPH ABHXXCHHHU K INPOJETaM MNoI
BIMAHHEM OCTAHOBHBLIHXCA BOJIH.

Cxema 2. Ilopor nponeroB rpeO6€HKU BO3BbILIACTCA HaJl JHOM, obecrie-
yupas 0Opa3oBaHHE KPHUBOH CMajJa Ha BXOAE B NpoJieT (rpeOCeHKH C BBICOKHM
OPOIroM); BbIABHXXEHHE pa3ie/ibHbIX OBIYKOB OT BEPXOBOM IPaHH MOPOra B CTO-
POHY BEpPXHEro Obe(ha HE3HAYUTEILHO M HE 3aTPYIHAET pa3sioMa Ha KPHBOM Clla-
12 MOAXOASIHX K rpeOeHKE KPYIHBIX JIEASHBIX [MOJIEH HA OT/AENIbHbIE N010Ckl. Ha
IOJIXO0/J€ K COOPYXKCHHAM OTCYTCTBYIOT YUYACTKH C COCPEJOTOUYEHHBIMH Nepe-
11aJ1aMH.

Cxema 3. K rpebGeHke ¢ HU3KHM MOPOTOM BCIIEACTBHE MOATOIICHHSA MO-
['YT NOAXOANUTh, HE pa3fiaMbIBasCh, KpYNHBIE NeAsiHble noni. [lepen nponeramu
NensHbIE NMOJIA HE JIOMAKTCA HAa KpPHBO# criaza. Ilponyck UX B HHKHHH Obed
NPOMCXOANT NPH YCIOBHH MOHHKEHHOH MPOYHOCTH JIb/1a H JOCTATOYHOM 3allace
KHHETHYECKOH JHEPTHUH NOJIEH 1A UX pacKalibiBAHUS WK MPOPE3AHUA OIOPaMH.

ITa KE CXEMA MOXKET UMETb MECTO ISl TPEOCHOK C BLICOKHM MOPOIoM,
€CJIN pa3aenbHble OBIYKH BbIABHHYThI B CTOPOHY BEpPXHEro Onedia Tak, uro rnpe-
NATCTBYIOT pa3jiOMy Ha KPUBOH Cnaja noaAXOA[LHX K TPOJIETaM JIEAAHBIX MMOJIEH.

5.3. /lna cxembt 1 HEOOXOAHMM pacueT pa3nioMa JICAsSHBIX IOJIE Ha coc-
PEAOTOYEHHOM Nepernaie Bhilie rpeOeHkH, 041 cxemsbl 2 — pacyueT pa3jioMa Jie -
HBIX I0JIEH Ha KPUBOM Criajia rnepej BXOJAO0M B [IPOJIETHI, 018 cxembl 3 — pacyer
IpoOJICeHUS JICAAHBIX N0JIEH NPH B3aUMOAECHCTBHH C pa3ie/IbHBIMHU ObIYKaMH.
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5.4. llIvpuHa oTAENBHBIX NMPOJIETOB I'PEOEHKH INIOTHHBI, HEOOXOAHUMaH 11O
YCJIOBHSAM NPONYCKa JIbJa, J0JIXKHA OIIpeAeAAThCS 110 popMyne

IR,
vl'2 pl’

rae / — AnnHa IBAMH, M; R — IPOYHOCTS JIbJa NPH H3rube B NepHo/ ero Nponyc-
ka, MIla, onpenensemas no popmyne (115) CHull 2.06.04-82* (1995 r.); v.— cko-
pOCTh MOAXO0NA JibAa K rpebeHke, KOTOPYK MOXHO MPHHHMATL PaBHOH CpeaHEH
CKOPOCTH TEYEHHS BOJBI, M/C; p. — IUIOTHOCTH JIbJa, KI/M’. 3aBUCHMOCTD (17)
NpUMEHHMA TIPH MOJAXO0JEe K MposieTaM rpebeHKH OTACNBHBIX JIbJAHH, Pa3MEPLI

KOTOPbIX COU3ZMEPHUMBI C LUUPHHOM MPOJIETOB IPEOCHKH H U1 KOTOPBIX OTHOUIEHHE
2

b./l 6onbe 0,4 -0,7, u g 0,02 < Ui . 0,2, rne g — yckopeHHe CBOOOAHOIO

nmageHus, M/c. g

b =21,6-10° ; (17)

5.5. HeobxoaumMyio o yCnoBHsM MPOIYCKa NbAa WUHPHHY OTACIBbHBIX
[IpOJIETOB IpeOEHKH TUIOTHHBI, HA TIOAXOAEC K KOTOPLIM OTCYTCTBYET COCPEHO-
TOYECHHbIH FHAPABAHYECKHH INepenaa WM KpWUBag craza BOJAHOH IMOBEPXHOC-
TH, CICAYET ONPEeACHATs N0 popMyIe

110k b
b, = —=, (18)

vV,

rae k, = k k, R_nns GuIMKOB ¢ BEPTHKAILHOM NepeliHed rpaHblo U k =k R, tgf3
11t OBIYKOB C HAKJIOHHBIM JIEA0PE3OM (K, — KOIPPHLIHEHT CKOPOCTH AePOpPMaLIHH
fIbJa, NPHHUMaeMslii no Tabur. 31, CHull 2.06.04-82* (1995 r); k, — K03 PHUHEHT
CMATHA Jbaa, NpuHUMaeMsbld no Tabn. 30, CHull 2.06.04-82* (1995 r); kf —
k03¢ PHLHEHT, yUUThIBalOLIHHE GOopMy H pa3Mepsl ObIKa ¢ HAKJIOHHBIM Jiefope-
30M, PHHHMAaEeMBIH 1o Tabn. 8); R — nMpo4HoCcTh JIbaa Ha cxkaTHe, Mlla,
onpeaenseMas no ¢popmyne (114), CHull 2.06.04-82* (1995 r.); v. — ckopocTs
IBHXXEHHA JIBIIHH, M/C; b — LINpHHA OBIKOB, M.

5.6. lnsa paspyumieHUs JIEAAHBIX MOJEH nepen rpeOCHKON 3HaYeHHE
COCpPENOTOYECHHOro nepenana Az 10KHO OBITh HE MEHbIIIE €0 MHHHMAJIBHOIO
3HAYE€HHUA, paccyduTaHHOro no gopmyne (4). [Ipu onpenenesnu nepenana Ha
y4yacTke 10 rpedeHkd HeOOXOAMMO pacCMaTPUBATh Clly4yad €¢ paboThl KaK He-
3aTOIVIEHHOI'O H MOATOIMJICHHOT'O BOJOC/IMBA C LIHPOKHM TTOPOTOM.

5.7. llounxxeHne cBOOOAHOH NOBEPXHOCTH BhllE IPEOCHKH MO TCUCHHUIO
MPU OTCYTCTBHH €€ NOATOIUICHHA CO CTOPOHBI HHXKHEro Oneda HeoOXoauMO
ONpEeAeNIATL HA OCHOBAHHMH CJACAYIOUIHX 3aBHCUMOCTEH, KOTOPhIE PCKOMEHIYETCH
HCIIONB30BaTh NpH x/H<1,5 [5]:

JUIg TpeOEeHKH ¢ LIMpHHOM nponeToB b >(3 —4)H (uMpokas rpebeHka)

Az/H =0,75exp(~ox/ H) , (19)
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Tabauya 8

3Hayenus kodPpduuHenTa kf,yqnn.mawmero ¢popmy Obika
¢ HAKJIOHHBLIM JIeA0pe30oM

Vo HAKIOHA Yromn 3a0CTpeHus TpEyroJbHOH pexyller rpady OblKa B IU1aHE

nenopesa Obika 2y, rpan

K TOPH30HTY 3, :_ 45 __[ f_(?_# l__ 7_5 I .90 | 120T |

rpan Koa¢dnumenr &,
45 020 | 0.17 _l 0,16 0.16
60 0,24 0,20 0.19 0,18
70 0,38 027 0,23 0.21
75 | 0,79 038 | 0,29 0.26

Mpumeyanne. s Obika ¢ 3aKpYINIEHHOH WIM NOJIYUHPKYABLHOH PEXYLUCH
rpaHbio K03 HUMEHT K, onpelie/isieTes, Kak IS YInia 3a0CTpeHus, paBHoro 2y = 80°.

B KOTOPOH UIA NPAMOYTOJILHOIO O4epTaHUA nopora rpebeuku o =1,8, a npu
CKPYIIIEHHH €€ BXOAHOro pebpa a =1,3; x — ropu3oHTaNbHass KOOPAUHATA,
OTCYMTHIBAEMAas OT HAIIOPHOM rpaHU TUIOTUHBI B CTOPOHY BEPXHETro Obeda;

11 rpeOeHKH ¢ IWHPHUHON NpoJeToB b <(2 — 3)H minsa MakCHMAalIbHOIo
[TOHWXXEHHS CBODOHOHN IOBEPXHOCTH B CTBOPE HAIIOPHOM rpaHM rpeOEHKH

z /H=0,005C/H+A, (20)

B KoTopoi C - LLIMpHHA ropora rpedbeHkH, a CBOOOAHBIA uleH A NpHHUMAETCH
IIPU PAMOYTOJILHOM O4YeEPTaHUH e¢ 11opora pasHbiM 0,03, a npu CKpPYIVICHUH
ero sxoaHoro pebpa — 0,02,

HM3MeHeHHe CcpeHero rno IupvuHe NOTOKA MOHMXEHUA CBODOIAHOM
[TOBEPXHOCTH 110 CPAaBHEHHIO C YPOBHEM BEpXHETO Obeda

Az/z =exp[-2,5(x/H —0,3)]. (21)

[lepen y3kMMH rpeOeHKAMHM HE OTMEYAECTCA CYIIECTBEHHOIO MOHUXKEHUS

CBOOOAHOM MOBEPXHOCTH B guanasoHe O0<x/H <0,2-0,3, a pa3ju4y4e B

IJ1yOHHaxX BOIBI B CTBOPE HANOPHOM rpaHu y OBIKOB M 110 OCH MNposieTa rpebeHKH
MOXeT cocTaBiaTh OT 0,5 10 1,2 OT cpeaHero NoHMKEeHUs KpHBOH CBODOIHOM
[TOBEPXHOCTH 110 CPAaBHEHHIO C YPOBHEM BEPXHETO Obeda.

5.8. Ilpu onpeneneHny NOHUIKEHUST YPOBHEHN BOIBI Nnepell rpeOEHKOH ¢
NIOATOIUICHHE HEOOXOAUMO YYHTHIBATH JIMLIbL TOIA, KOTaa rybruHa HUxXHero obeda
nHaj ee noporoM h2=0,8H. [lo 3naueHusa h < 0,8 H ykazaHHOE ITOHHXEHHE CBODO/I-
HOH NMOBEPXHOCTH JIOJDKHO YYHThIBATHLCA KaK AJIS CIIy4acB HE3aTOMJICHHOTO
UCTEUCHHSL.



CO 34.21.145-2003 29

Ilns cnyyvaes h 2 0,8H panyblie 4715 OnpeaeeHus MOHHUXEeHHs CBOOOJHOH
IOBEPXHOCTH mepe] rpeOeHKON B 104X Mepenaja Ha COOpYKEHHH Az, TIpHUBE-
neusl B Tadm. 9.

Tabauya 9

OpHeHTHPOBOYHDbIE 3HAYEHHA NOHMKEHHNA CBOOOAHOH’ NOBEPXHOCTH

Ha MOAXOAHOM Y4acTKe rpefeHKH,
pabdoraloiied B NOATOMIEHHOM PeXHME HCTECYCHHS

— A Sl ey " I

2 /Azy HA PAINUYHBIX OT-

OcobeHHocTH KOHCTPYKLIHH z, /Azﬂ HOCHTCJILHBIX PACCTOA-
NponeToB rpebeHKH (x/H = 0) HHUAX OT HANMOPHOH I'paHH

IIpAMOyronsHbI# B NONEPEYHOM
CCYCHHH, IIHPOKHH 0,20 -0,25 [ 0,10 0,05 0

Co CKpPYI/IeHHBIM BXOOHBIM
PeGPOM, IIHPOKHi 0,30-0,40 | 0,15 0,05 0
Yi3kuii 0,15-0,20 | 0,10 } 0,03 0

[Ipn pacuere nepenaga Ha COOPYXEHHH CIEAYET HCHOJIL30BATH Clle-
OYHOLLYIO 3aBUCHMOCThD

VZ

Azy=H +2
28
rae Az — mepenaj BOCCTAHOBJIEHHSA Ha COOPYXEHHH, KOTOPbIH MOXET yC-
TAHABJIMBATbCA C YYETOM AaHHbIX [118-74.
Jis onpeneneHus MOHHKEHUHY YPOBHEH BOABI HA COOPYKEHHH IO JaHHbIM
T1abn. 9 aonyckaercsa MCHOAB3OBATh [IEpENnag Ha COOPYXEHHH Oe3 ydera CKo-
POCTHOI'O HAnopa Ha nNoaAxoae.
5.9. [InuHy neIsHbBIX NOJIEH, OTIAMBIBAIOILIMXCSA HA KPHBOH Crafia CBOOOIHOM
[MOBEPXHOCTH Nnepe rpedeHKor, He0OX0HMO yCTaHABIMBATL MO GOpMyIIe

h+Az_ , (22)

h,R,
oF:

I =23

: (23)

rae i, - TOJIMHA JIbAA, M.
5.10. O6wyro mwnHpuHy negocdpocHoro ¢pponTa B, M, 0b6ecneyrnBaroLIero
MpOIYCK NbJa uepe3 rpedbeHKy (puc.7), HeobxoauMo onpenensars no Gopmyse

r v2 h \ —0,25
B =cb|—|1+10-*% (24)
8B ny ’
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Puc. 7. Cxema rpeOEHKH IUIOTHHBI:
a — nnaH; 6 — npoionsHLIi pa3pes rpebeHkH;/ — kotnoBaH Il ouepenu,
2 —nponeTsl rpedbeHKHU; 3 — ObIKH; 4 — MOpOr rpeOCHKH

rie ¢, — ko3 HUUMEHT NPONOPLUHOHANBLHOCTH, MPUHUMaEMBbIH paBHbIM 1,85 npu
pa3spyuIeHUH Jiba HA COCPEAOTOYECHHOM Nepenaae U 3,7 npu paspyLlueHuH abaa
Ha KpUBOM cnajaa; v, U A, — CKOPOCTb TE€YE€HHS M INyOMHA BOJL!I HA NMOJAXOAE K
CY>K€HHIO, COOTBETCTBEHHO; B — LIMPpHHA PEKH BbILLE CYXXEHHA.

5.11. Ilpu aBMKEeHUH uyepeld rpedeHKy Meakopa3apobseHHOro yr-
JIOTREHHOIO NOTOKOM Jibla HEOOXOAMMYIO AN €ro Nponycka WHPHUHY JIEN0-
cOpOCHOro QpoHTa CieAyeT BLIYUCAATE M0 POpMYJie

b' B
deE ’

B =0,41c,c, (25)

rae ¢, = 0,06 b"+0,4 — k03¢ dULHEHT, yYUTBIBAIOLUMIT B3aUMOAEHCTBHE JIEAAHOM

Maccel ¢ ObIKaMHU B IHaNa30HE H3MEHEHUA UX TOMMHBI 3M <b < 10M; O’ — pac-
CTOSHHE MEXAY OCAMH ObIKOB rpebeHku, M; 3 = v./V., v. U v, — CKOPOCTH TeYe-
HUA B Hayajle U B KOHUE CY)XXEHHA pyclia MEePEMbIYKAMH; ¢, — KOIDPULIMEHT,
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YYATBIBAIOWIHHA GopMYy H pa3zMepsl Cy)KEHHA nepell rpedeHKoN U pacCYUThIRAEMBbIiA
MpH NapajieIbHOM OPUEHTALUK TPOAOJILHOI0 y4acTka NEPEeMbIYKH M NPO-

TUBONONMKHOTO Oepera (3 = 1) no dpopmyne

L
¢, =1 —exp(-0,3 E)’ (26)

rae L — paccTosHHUE OT BXO/Ia B CYXKeHHE 10 rPeOeHKH.
dopmyna (25) npuMeHHMa 1A pycen ¢ KO3PPULHEHTOM LIEPOXOBATOCTH
n=0,03-004unpu h/h <0,l.

5.12. MuHUManbHas WHPHHA J1efocOpOCHOro ppoHTa rpebEeHOK ¢ HU3KUM
MoporoM Ha pekax WHpUHOH 150 — 500 M npuHumMaercsa pasHoit 0,2 B, a npu
mupuHe pexu 6bonee 500 M ~ paBHoit 0,168, rae B — miMpyHa pycna nepen
CTECHEHHEM.

5.13. Ilpu mmpuHe nposetoB rpedbeHkH oT 6 10 30 M ToNMMHA e€ OBbIKOB
MoXkeT focturath 8 —10 M. [IpuMeHeHHe CrinaXeHHBIX IUIAHOBBLIX OYE€pPTAHUMU
BEPXOBBIX OroJIOBKOB OBIKOB (IONTYUHMPKYJIBHBIX, B BUJIE TPECYTOJbHHUKA U MHO-
rOYroilbHUKa) CrOoCOOCTBYET YIYUIIEHHIO YCIOBHI X OOTEKaHUA H MPOMYyCKa

JIbJIA.

5.14. [1py BoLABMXKEHUH OBIKOB OT BEPXOBOH IpaHH IpeOCHKH B CTOPOHY
BEpXHeEro Obeda B nepBoM NnpUONHKEHHH Ha OCHOBE 3aBUCUMOCTEN (19) 1 (21)
CleAyeT YUYHUTHIBAThL H3MEHEHHE NEpenajga ypoBHEH BoAbl nepell rpebeHkon ans
pa3MYHBIX paCXO00B BOJBI B JIEAOXO/I.

S.15. OrMeTka nopora B nposierax rpedbeHKU A0JKHA ObITh TAKOH, YTOOBI
rmybHHa BOAbLI Haa noporoM obecneyuBana ¢cBOOOAHOE MPOXOXKAECHHE JIbAA B
HWKHHUA Obed. Ina nmpenorBpailieHUs noBpexacHud nopora rpedbeHku cOpa-
ChIBAEMBIM JIbJIOM MHUHHMAJIbHOE 3Ha4Y€HHE HAaropa HaJl ero rpebueM A, cliexyer
ONpeaensaTs no Gopmye

H =1,51+021, w, (27)

B KOTOpOH [ ~— JUTHHA JIeAAHBIX MNOJIOC, a TONIHHA AbAa /1, IPUHHUMAETCH € yue-
TOM CMEP3aHMA JIbJAHH B MAKETHI.

5.16. Hu3 cTtpoenuit B niponere rpebeHkH mis npeaoTBpalleHUd MOB-
PeXIECHHUS JIbAOM OOJKEH BO3BBLIIIATHLCA HAL MOBEPXHOCTHIO BOABI MPU MaK-
CHMaJILHOM pacxo/ie Je10X04a HE MEHee, YeM Ha 3 — 4 M.
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Pacuyer nenoBbiX HarpysoK nNpu nponycke nbaa
yepe3 rpebeHKn 6eTOHHBbIX NNOTUH

S5.17. Harpyska F, , MH ot aBrKyuieics JibANHBI Ha ObIK C BEPTHKAJIBHOH
nepenHerd rpaHblo (pUC. 8) HIH APYTrOH BEPTHKANBHBINM 3JIEMEHT COOPYXKEHUS
1106001 NpoTAXEHHOCTH (HanopHas TPaHb BOJOCAMBHOH IMJIOTHHEI, 3aTBOP,
IUTIYHTOBAA CTEHKA, 3a0paibHas Oajika ¥ Ip.) NPWIOKEHA B TOUKE, 3ar1yOJICHHOH
rnoj ypoBeHb Boabt Ha 0,44, rae & — TONUIMHAE JIbJA, H ONIPEJIENAETCA 110 pOopMYJIe

F, ;= c,b,h,, (28)

rae o, —3¢dexTHBHOE AaBieHue npaa, Mlla, onpeaenseMmoe BeipaXkeHHEM

o, =mk,, k,(3,2]t,|" +54)b, k)", (29)

tﬂ'

m — KO3QOHUILHEHT QOPMBL IIEPEAHEH I'PaHH JIEMEHTA COOPY)KEHHUA B IJIaHeE,
onpeneaseMbIi g NePEeAHUX IPAHEN B BUZIE TPEYNOJILHUKA C YIVIOM 3a0CTPEHHUS
B IU1aHe 2y no BeipaxeHuio m =1 - 0,79 (1 — 2y/180); nnsa nepeiHNX rpaHEN B
BUIEC MIPAMOYIOJbHHKAE m = |, a AnA nepeaHUuX rpaHed B BHAE MHOrorpaHHHKa
WM OOJIYUHPKYIbHOTO oYepTaHua — m = 0,82; k - k03QHUHEHT CKOpOC-
TH Jie(pOpMALHH JIbJIA [TPH CKaTHH, MpHHHUMaeMbli no Tabin. 31, CHull 2.06.04-82*
(1995 1.); k, —kO3pHHUUHMEHT CHHKXEHHS TIPOYHOCTH JIbJIA NOCIIE NEPBOH MOJABHX-
KH JIEASHOI'O NOKPOBA, IPHHHMAEMLIH B COOTBETCTBHH C PEKOMEHIaLMIMH,
npuBeacHHbIMH B IlpuMeyanuu 4 Kk «OCHOBHBIM I10JIOXKCHHAM»® pazjena 5*
CHuIT 2.06.04-82* (1995 .); t — TemnepaTypa Ha rpaHHue CHer (BO3-
ayx) — nen, °C, npuuuMaemas kak B hopMyne (116), CHulIl 2.06.04-82* (1995 ).

a) 6)

/1777777777

Puc. 8. Cxema npunoxeHus Harpy3KH OT ABHKYUIEHCS J1bJAMHBI
Ha OBIK C BEPTHKAJILHOH NEepeAHEH rPaHbIo:
a — INIaH; 6 — pa3spes
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5.18. Harpy3ka Ha OBIK C BEPTHKaJIbHOHN NEpEeaHEN rpanblo, NOPOr rpe-
OCHKH HJIH APYIrOH BEPTHKANBHBIA JJIEMEHT COOPYXKEHHUA (HanopHas rpaHb
BOJIOCJIMBHON IIOTHHBI, 3aTBOP, LUNYHTOBasA CTEHKA, 3a0pasbHag Oanka u ap.)
OnpeaeNsaeTcs:

OT ABHXYLIErocd 3aropa — no ¢gopmyne (138);

ot ABMXymerocs npaa — o popmyne (140) CHull 2.06.04-82* (1995 ).

Puc. 9. CxeMa npunoxeHus Harpy30k OT ABHXYILIEHCA J1bIHHBI
Ha ObIK ¢ HAKJIOHHOM JIeAOPE3HOH rPaHbIO:

a — IaH; 6 — pa3spes

5.19. Harpy3ka ot ABH)XYLUEHCA JIbAXMHBI Ha OBIK C HAKNOHHOH JIEZOPE3HOH
rpa”so (puc. 9) onpeaensercs no popmynam:
a) TOPU3OHTAllbHAsA COCTAB/AIOIAA HATPY3KHU

Fo=k,k, ,k, R b, h tgP; (30)
6) BepTHKalbHasA COCTABJIAIONIAA HArPY3KH
F =F, ctgB, (31)

rae k, ~ ko3Qp@HUHEHT GOpMBI Jlefope3a, NPHHHMaEMBIH no Tabn. 8; k| H k-
K03 OHUHEHTEI, IPHHHMAaEMbIE B COOTBETCTBHH C YKa3aHHaAMH 1.4.19; R e
IIPOYHOCTH JIbAA MPH 3rube, NpHHHMaeMas NPH OTCYTCTBHH HAHHBIX CIIELHAJIb-
HbIX HCIBITAKHH paBHOH 0,5 Mlla; 3 — yron HaknoHa negope3Hon (nepeaHei)
I'PaHH 3J1IEMEHTA COOPYXEHHA K NTOPU3OHTY, I'pal.

5.20. Harpy3ka ot ariKy1erocs Topoca Ha Oblk ¢ HAKJIIOHHOH JIEHOPE3HOH
rpaHslo onpeaensercs 1o gopmynam (10) — (16.) Touka NpHIOKEHHS HATPY30K OT
JABHXXYLLIEHCA JILAHHEB] HAa OBIK C HAKJIOHHOH JIEOPE3HOM MPaHBIO TaK e 3ariyodre-
Ha oA YpoBeHb BoAB Ha 0,44 .
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6. MPOMNYCK NbAA YEPE3 CTPOUTEIIbHbLIE
r'NMYBUHHBIE BOAOCBPOCDHI

6.1. 1nsa obecneyeHus nponycka Wil 3ajepKaHHs JibJa nepea ryounH-
HbIM BOJOCOPOCOM B 3aBUCHMOCTH OT T'HJPaBIHYECKHX YCJIOBHH ero paboThl
HEOOXOAHMO MPOBEPUTH WIIH YTOYHHT:

npeAeabHoE 3anybieHHe npojeToB BogocOpoca rnojl ypoBeHb BEPXHETO
bbeda;

0Oy 10 WHMPHHY J1IEA0COPOCHOTO PPOHTA;

pa3Mepsl BBIABHKCHHS ObIKOB B CTOPOHY BEpPXHETo Obe(a;

KPUTHYECKHE CKOPOCTH TEUYEHHUA 110 YCIIOBUAM ITOAHBIPUBAHHUA J1bJ1A.

6.2. Ilpu npoexrupoBaHun ryOHHHBIX BOAOCOPOCOB pa3/iMyalOT JBa
OCHOBHBIX T'MIAPABIHYECKHX peXHMMa HX paboThl: O€3HATIOPHBIH MU HANIOPHBIH,
KOTOpbIE B CYLLIECTBEHHOH MeEpe ONPEAENAOT THAPABIHUYECKHE U JIENOBLIE YCIIOBHSA
ux pabotel. B cnydae 6e3HanopHoro pexxuma paboThl YCIOBHS IIPOINYCKa JibJa
yepes rmMyOrHHbIE BOJOCOPOCHI B OCHOBHOM TaKHeE €, KaK U B CJ1y4ae MpoIycka
ero yepe3s rpebeHky. Hexotopeie oTiiHumnsg B pabore 6e3HanopHbIX ITyOUHHBIX
BOJOCOPOCOB 10 CPaBHEHHUIO ¢ IrpeOEHKOH MOIyT HMETb MECTO MpH rNyOHHaX
HanoJIHeHHUA, OIM3KUX K BeICOTE BoAocOpoca. [Ipn octaHoBKe J1bia Y BXOAHOTO
CEYEHHS B 3TOM CJIy4ae MOXET NMPOH30HTH 3aOMBKA BEPXHEH 4acTH MOIEpey-

HOI'O CEYEHHS, YTO MOXET NMPHBECTH K PE3KOMY POCTY YPOBHEM BO/bl. Xapakrep
3TOM 3a0MBKHU M CTEMEHb 3aMOJHEHHA MONEPEHHOI0 CEYEHHUS JIbAOM MOXHO
YCTAHOBHTS JIHLLIb HA OCHOBE 3KCMNEPUMEHTAILHBIX HCCIEAOBAHHMH.

6.3. B 3aBHCHMOCTH OT KOHKDPETHBIX YCJIOBHH HanopHbIE ITTYOHHHLIE
BOAOCOPOCH! ABNAOTCA BOOOCOPOCHBIM TPAKTOM, NPEAHA3ZHAYEHHBIM TAKXKE H U1
MPOINYCKa JibJia B HWKHHH Obed.

6.4. Ilpn nponycke nbjaa yepes rmybHHHBIE BOXOCOpOCH HEOOX0aU-
MO 00€CIIeYHBaTh CHHIKEHHUE Npeeia MPOYHOCTH JibJa Iepel COOPYHKEHUAMM C
LICJIBIO YITYUILIEHUS ApOOJICHHUSA ICASHBIX TONCH A0 HEOONbUINX JILJAHH, CITOCOOHBIX

MOJAHBIPUBATL B 3TH BOAOCOPOCHI.

6.5. 3HayeHHe npeleNbHOro 3amybJeHHA NMOTOJNKa MMYyOHHHBIX BO-
A0COpPOCOB, NMPH KOTOPOM TNpPEKPAUIAETCS NMOAHBIPUBAHHUE JIBAHUH H KOTOpPOE
OTCYHUTBHIBAETCA OT HX IMOTOJIKA Cpa3y XKe 3a CKPYINICHUEM BXOAHOI'O OrojlOBKa,
YCTaHABJIMBAETCA 110 CIIEAYIOUIEMY COOTHOLIEHHIO (puc. 10)

H >tJa, (32)

1€ a — BbICOTAa NIYOHHHOIO BoAOoCOpoca cpa3y ke 3a CKPYIICHHEM BXOAHOIO
OroJjIoBKa, M; & — aMnupuieckuit kodapPuuneHT, paBHbIH 00b1yHO 4,0 M*, a g
rMyOMHHBIX BOAOCOPOCOB, BBINMOJIHEHHBIX CO CNMApPE€HHBIMH BXOAHBIMH OT-
BEPCTHSIMH, paBHbIi 5 M"~.
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I[IpumMeuanue: 1. [Ipy Hannuuu nepen BXoaoM B rmyOHHHBIE BOAOCOpOCH! HH-
TEHCHBHBIX BUXPEBbIX BOPOHOK 3HaueHus H ueobxoaumo ypennuusarte B 1,5 pa3sa;
2. O6pa3oBaHHUE BUXPEBBIX BOPOKOK MPOUCXOAUT 601e€e HHTEHCHBHO IPH HAJIH-

YHH BBIHECEHHBIX B CTOPOHY BepxHero Obeda ObIKOB H KOCOM MOAXOA€ MOTOKA K
COOPYXEHHIO;, 0COOEHHO HHTEHCHBHBIE BOPOHKH BO3HHKAIOT, €CJIH BHIHOCHBIE OBIKH

NpEeAYCMOTPEHBI IEPEA CNIapEHHBIMH NPOJIETaMH IyOHHROTO BogocoOpoca; ycnoBue (32)
CripaBeUIMBO NpH padore ryOHHHOro BofocOpoca noaHbIM CEYEHHEM.

6.6. Ilpn HeoOXxoauMOCTH mponycka yepes MyOHHHBIE BOAOCOPOCHI
00JIb1IHX 00BEMOB JIbJIa HA PEKaX C TAHKEIBIMH JIELOX0AaMH 3aTOIUJICHHE IIOTOJIKA
BXOAHOTO CEYEHHA HE NO/DKHO MpPEBLIIATE BBICOTH BoaocOpoca, T.€. H < a
(cM.puc. 10).

6.7. KpurHueckas CKOpoCTb TEYEHHA BOIBI, ITPH KOTOPOH JIbAWHE! HAUHHAIOT
[MOXHBIPUBATH MO IIperpajay B BHJAE OCTAHOBHBILEroCs JICAAHOIO NOJIA nepen
IUIOTHHOH ¢ MyOMHHBIMH BOAOCOpOCcaMH, onpeneniercs no popmMyie

v_ =4/0,035g . (33)

6.8. [Iponyck nbaa yepes myOHHHbIE BOOOCOPOCHI, HEMOATOIJIEHHBIE CO
CTOPOHBI HHXHero Obeda, BO3MOXEH, €CIIH OTHOLIEHHE a/H Oonble 3HauYeHHUSA
(a/H) , onipeneneHHOro no cneayoued gopmyne

(i) . a
H) Vv (34)

Y4 VYBB '

= L R . 2l

A S G v AV A 7 7 7 7 4 S N Ny NN~

Puc. 10. Cxema rnyOMHHBIX
BOAOCOpOCOB
a — 1jaH, 6, 6 — pa3pe3bl 10
HENOATOMICHHOMY U NOJATOIUVIEHHOMY
rnyOMHHBIM BonocOpocam;

! - xornomaH II ouepeau, 2 — ray-
OMHHLIA BogoCOpoc; 3 - pacuyeTHoE
BXOJHOE cedeHHe, 4 — BXOAHOH
OToJIOBOK, 5 — OeTOHHAA NMNOTHHA
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3naueHus a/H B 310# dopMyne B 3aBucumMocTH oT [/ H, h, /] n b/ B,
yCTaHaBJIMBAIOTCA N0 rpadukam, NpeCTaRICHHBIM Ha puc. 11, a k03¢ PHuHEeHTOB

W, H y, — Ha pHC. 12. B ¢popmyne (34) U Ha yKa3aHHBIX PUCYHKaX MPHHATLI

cnenyroue obosHauenns: H =H, + a — Hanop Ha BXOAHOM IT0pore riyOHHHO-
ro sogocdbpoca, M; b U B, — LIHPHHBI BXOJHOI0 CEYEHHUA BOJOCOPOCA H YaCTH
IOJAXOAHOrO y4yacTKa, IPUXOIAIIEeHCH Ha KAXKAbIH NYOUHHBIN BOZOCOpOC (npu

pabote BceM PpOHTOM IITyOHHHBIX BOROCOPOCOB B OONILIUMHCTBE Ciry4aes B, = b’ , M
b — paccrosHHe MeXay OCAMH MIYGHHHBIX BOZOCOpOCOB B 1uiaue, M; h,
[ — TONIIMHA H IUTHHA JIBAUH, M.

6.9. BO3MOXHOCTb NOAHBIPHBAHHA JIBAHH B NYOHHHBIE BOAOCOPOCHI,
MOATOIICHHBIE CO CTOPOHBI HHXXHETO Obeda, MOXKHO peaM30BLIBATH NPH 3HA-
YeHHAX H , y1OBIETBOPAIOLIMX CIIEAYIOLIEMY HEPABEHCTBY:

H, < BaAH , (35)

rne AH — nepenaj ypoBHe# Boabl (pHc.10, 6); 3 — aMnupHYeCKHH KOIDPHLIM-
€HT, paBHBIH 5 — 6.

6.10. Ilponyck myrn yepe3 rmyOHHHBIE BOROCOPOCH! BO3MOXKEH IpPH
YCJIOBHH 6€30CTaHOBOYHOTrO IBHXKEHHA LIYTH 110 JUIHHE BOROCOpoca. DTH yCiio-
BHsA OyayT HMETb MECTO TOT/1a, KOTa OTHOCUTEIbHAS TONIIMHA ClIos WwyrHd A /H
TIpH 3aJJaHHOM CKOPOCTHOM IlapaMeTpe MOTOKa BBEIHAET 3a rpaHHULYy CTaOHIIBHOCTH
jnensaHslX 00pa3zoBaHMH, onpenensieMylo rpadpukoM, npHBeAcHHBIM B lIpH-
JIOXKCHHMH 3.

6.11. I'lpu nponycke npaa depe3 rnyOHHHBIE BOAOCOPOCHI HEOOXOAUMO
YYHTBIBATE JICAOBbLIE HAIPY3KH HA HATTOPHYIO INPaHb MVIOTUHB] M BXOHbIE Or'OJIOBKH.
s HamopHOM rpaHU IJIOTHHBI BO3MOXHBIMH SBJISAIOTCA BO3ACHCTBUSA OTHENb-
HBIX JIBJIMH, TOPOCA, 3aTOPAa M 3aXK0pa, a 11 BXOAHBIX OFOJIOBKOB — BO3AEHCTBHE
3aTOpa M 3aXKopa.

6.12. Harpyaka OoT ABHXXYyLIEHCS IbAUHBI HA HAIOPHYIO I'PaHb MIJIOTHHDI
onpexaensercs 1o popmyne (28).

6.13. Harpy3ka oT ABHXXYyLIErocs TOpOCa Ha HAIIOPHYIO I'PAHb [INIOTHHLI
onpezgensaerca rno ¢gopmynam (10), (11) u (15). Ilpu aTtom xoadduuHeHT k BXO-
aswunii B popMynsl (11) u (15), onpenensercs no popmyne (13) npu = 90 °

6.14. Harpy3ska ot ZBHXyLUMXCSl 3aTOPOB HAa HAINIOPHYIO I'PaHb MJIOTHHLI

H BXOAHOM ONOI0OBOK MNIYOMHHOTO BOgocOpoOCa onpenensiercs COOTBETCTBEHHO
no ¢popmynam (138)u (140), CHuII 2.06.04-82* (1995 ).
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Puc. 12. 3nayeHus ko3 hHUKHEHTOB, YYUTHIBAIOUIUX BIHAHUE PACCTOAHHHA MEXY
nposeraMu MyOHMHHBIX BOAOCOPOCOB (a) H BLICOT UX nopora (6) Ha BO3MOXHOCTD
ponycka Jibiua
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7. NPONYCK NbAA YEPE3 ObBO[OHbIE KAHAIDI
U BEPENOBbIE BOAOCBPOCHI

7.1. Jlnsa obecneyeHus npornycka Jibaa yepe3 oO0BOJHBIC KaHaJbl HIIH DOe-
peEroBbie BOAOCOPOCH! NPH UX MPOCKTUPOBAHUHM U CTPOUTENLCTBE HEODXOAUMO
BBINOJIHUTE NPOBEPKY H YTOUHECHHE;

oOuieH wupuHbI 1e40cOpOCHOro GpOHTa COOPYKEHHS;

MHUHHUMAJILHON IMyOUHBI, HCOOXOAMMON 11 OecnpenaTCTBEHHOTO MpPO-
[IyCKa JIbJa.

7.2. O0BOIHBIE KAaHABI YCTPAUBAKOTCA VIS OTBO/IA PacX04a peK M3 pyclia
10 OAHOMY U3 O€peroBsIX NMPUMbIKAHHUH MO0 110 PEYHOH MOMME, KaAHAJIBl MOTYT
peaycMaTpHBaThLCA HEMOCPEACTBEHHO B IUIOTHHE Y OAHOTO H3 DEperos.

7.3. MunuMasnbHas LMpHHA BXOJHOIO YYACTKa KaHalla, NpeAHa3HauyeHHOIo
JUIS NPOIYCKA 1bAA, A0JKHA cocTaBATh 0,16 — 0,20 OT LIMPHHBI PEKH.

7.4. I'nyOuHa kaHana gomxkHa ObITH JOCTATOYHOM JUIA MPONyCKa Hara-
COBAHHOI'O U CJIOEHOT O JIbJ1a BO BCEM JIHANa30HE pacxo10B JICA0X0Aa. ITO AO/DKHO
COI1aCOBbIBATLCA C THAPABIMYECKUMHU YCIIOBHAMH paboThl OOBOAHOIO KaHana,
CX€MbI KOTOPBIX IPUBEACHBI HA pHC. 13.

e ——— ]

,777?EE;7;//////

Puc. 13. I'mapaBnvueckue ycnopus padboTsl 060BOHOIO KaHana:
a — TE€YCHHC HA BXOJAHOM YYHACTKE MO CXEMC HCIIOATOIUICHHOI'O BOAOCJIHBA De3 [mopora,
6 — TeyeHHE Ha BXOJHOM YUYaCTKE MO CXeM¢ MOATOMJEHHOro BoaocauBa 6e3 nopora;
6 — YCIIOBHMS TE€YEHMS IPKR HAANYMH HA TPAKTE PCIryJHUPYIOLLETO COOPYKCHHS

7.5. J1nd OTBETCTBEHHBIX COOPY>XEHHUH H IPH CIIOXKHBIX OYEPTAHHUAIX
00BOAHBIX KAHAJIOB YCJIOBHA NMPOINYCKA pacX0J0B A0JHKHBI OTpabaThiBaThCA Ha
'MAPABIHYECKHX MOJEIAX.

7.6. Ilpu nponycke Jipaa yepe3 oOBOAHBIE KaHalbl U TpaHUIEHHbIE BO-
ZOCOPOCH! AO/DKHBI YUHTBIBATHLCS HArPY3KH OT CKOIUIEHHUS LIYTH, OMTOro U TEPTO-
I'o JibJa Ha UX O¢pera, a Takxke cieayeT NpHHUMaTh BO BHMMaHHUE HCTHpaloLlece
JEHUCTBHE JIbJA.
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7.7. Ilpun onpeaeneHUM NponyCcKHOH CNOCOOHOCTH KaHAIOB H OeperoBbIX
BOAOCOpPOCOB B MepBOM NPUONHIKEHHH MOXHO HCXOJHTH W3 PekoMeHaauuni
[118-74 » npyrux nocobuii, Hanpumep, [ 1, 2].

7.8. [loxmxenne ceobOAHOH MOBEPXHOCTH HAa BXOC B KaHaJIbl H beperoBbie
TpaHUICHHBIE BOJOCOPOCH! B Cllyyae HE3aTOIJIEHHOIO PEXHMA HCTEYEHUA MOXK-
HO OLIeHHBATh 1o Gopmyie (19), a npu 3aToneHHOM UCTEYHEHHH — HAa OCHOBA-
HHUH PEKOMEHIALMi, MPUBECACHHLIX B 11. 5.8,

7.9. MuuuMansueIi nepenaj ypoBHeH MpH OLEHKE BO3MOXKHOCTH pa3jioMa
JbAWH Ha BXOJE B KaHa U Oeperosble BOAOCOPOCH PacCYHUTHIBAETCH MO (POp-
Myie (4), a VIHHA 0J10C JbAa, OTAEJIAIOUIMXCS OT NEAdHBIX NONICH Ha nepenaie, —
1o gopmyne (5).

7.10. MuHMManbHYIO IUHPHHY MPOJIETOB PEryJIHPYIOIIEH KOHCTPYKIIHH B
KaHaue 14 00ecrneyeHu MpoITyCKa JbAa MPY H3BECTHBLIX pasMepax JIbAHH CIIeAyeT
orpenenats no popmyne (17).

7.11. CkopoCTH Te4eHHs BOJbl B KaHaJle H OeperoBblX TPaHUWIEHHBIX BO-
nocbpocax ¢ y4eTOM YCJIOBHH NPOMYyCKa Nib/Ia HE JO/KHBI [IPEBBILIATL pa3Mbl-
BaIOLIMX CKOPOCTEH.

7.12. Bxoa B kaHan J0/DKeH OBITH 3aLHMILUEH OT pa3MBIBOB H pa3pylLIEHHS
JIBJOM.

7.13. JInHeHHas ropM30HTaNbHAdg HArpy3Ka OT BO3JICHCTBHSA 3a)XOpa Ha
YPOBHE AEHCTBHSA NEAAHOTO 00pa3oBaHus Ha 1| M IHHE! Oepera 0OBOAHOIO KaHa-
1a UK APYroro 3JIEMEHTa COOPYXEHHS, PacNOJIOKEHHOro napaiiebHo
HAIlPaBJICHUIO TEYEHHA BOADI, OnpeAcnseTca no popmyne

S =k (5102 b, + 510 V2, /L, +9,2:107hi+2:10%2 . )k, (36)

MAKC "} J  MAaKC W, MAKC

rae k_ — x03¢(HUHEHT, NPHHHMAEMBIH paBHBIM ANA MecyaHnlXx beperos 0,7,
[THHUCTBIX — 0,8, CKanbHBIX (U1K MOKPHITLIX 6ETOHHBIMH IUIHTaMK) — 0,9; v —
MaKCHMaJlbHas CKOpPOCTh T€4e€HHA BOABI 1 %-HOM 00eCre4eHHOCTH B NepHOL
nponycka nbaa, M/C; L, — MJIHHA y4acTKa 3aXopa, IPHHHMaeMas PaBHOH Mo-
NYTOPHOH IWHPHHE KaHAJ1a HA YPOBHE JCHCTBHA JIEAAHOTO 00pa30BaHuA, M; i —
YKJIOH TIOBEPXHOCTH MOTOKA Ha NMOAXOAE K COOPYXEHHUIO; V, — MAaKCHMaJIbHas
CKOpOCThb BeTpa 1 %-HoM 06ecneyeHHOCTH B IIEPHOJ NMPONYCKa JIbAa, M/C; h. -
TOJILIAHA 3aXK0pa, M.

7.14. JIMHeHHana ropH30HTaNIbHAA CHIA TPEHHA OT BO3RECHCTBHA HA YPOB-
He nefcTBHA JeAsHOro 3axxopa Ha 1 M UtMHBI Oepera 0oOBOAHOrO KaHajaa HIH
JPYTOro 3J1EMEHTA COOPYKEHHS, PaclOIOKEHHOIO Napajuie/ibHO HAMIPABJICHHUIO

TEUCHHS BOJBI, pACCYUTHIBACTCH 110 GOpMYyIe

=10, (37)

rae f — Harpys3ka, onpeaensemas no gopmyse (36).
Ko3dGuiiHeHT TpeHHs MEXAY JIbAOM H [TOBEPXHOCTRIO 6eperoBoro oTkoca
NpuHUMaeTcs nno tab. 4 (1. 4.19).
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8. NPOMNYCK JIbOQA HEPE3 CTPOUTEJIbHDLIE
TYHHEININ N TPYBbI

8.1. CrpoureNibHbIE TYHHENU H TPYObl NpEeAHA3HAYAKTCA IJIA TIPOIIyC-
Ka pacXo/10B BOJb! BO BCEM JHANA30HE UX U3MEHEHUS, B TOM YHCJIE MABOJIKOBBIX
HJIIH TOJIBKO MEXEHHBIX pacxonoB pek. CTPOHUTENbHBIE TYHHEIH YCTPauBaKOT B
Oeperosbix NPUMBIKAHHAX IUIOTHHBL, a CTPOUTENBLHBIEC TPYOBI — Y O€epera uiu B
OCHOBaHHH COOPYXKEHHH. JIeA0X01 MOXKET ITPONYCKAThCA HEMOCPEACTBEHHO Yepes
3TH TYHHEJM HIH TPYOBI, IIpU MX COBMECTHOK paboTe C APYTrMMHU BOAOIIPO-
MYCKHBIMH COOPYXXEHHAMH CTPOALIErOCAa rHAPOY3Ja, HallpUMEDP, NPH OJHO-
BPEMEHHOM IEpEIMBE BOALI Yepe3 rpeOCHBL IPYHTOBLIX EPEMbIYEK.

8.2. YcrnoBus Nponycka jibJa Yepe3 CTPOUTE/IbHBIE TYHHEHU HIIH TPYObI
CYLLECTBEHHBIM 00pa3oM ONpeacisaioTCsS rMAPABIHYECKUM PEXUMOM HX pabo-
Thl U OCOOEHHO PE)XKHMOM Ha BXOJIHOM y4yacTke. Kak npaBuio, BXOJAHOH y4acToOK
CTPOHUTENIbHBIX TYHHENEH U TPYD, yepe3 KOTOpbIE NPOU3BOAUTCA NPONYCK JibJa,
BBIMTOJIHSAIOT O€3 nopora (3anoiMuo ¢ AHOM NMOABOASIICIO KaHAJA), 4 B HCKOTO-
PBIX CJIyYasX UX JHO PacloaraeTcs Ja)ke HUKE OTMETOK PyClla PEKH.

OLEHKH YCIIOBHH NPOIYCKA JIbJA YEPE3 CTPOUTENbHBIE TYHHEIH U TPYOHBI,
paboTtawHre B 6€3HANOPHOM pPEKUME TEYEHHS, HEOOXOAUMO BLINOJIHATH CJiC-
OYIOUHUM 00pa3oM:

€CJIK UX BXOJIHOM YYACTOK BBITIOJIHEH OIHONPOJIETHBIM (0€3 ObIKOB) — Kak
IUISL CTPOUTEIbHBIX (OOBOIHBIX ) KAHAJIOB,

€CJIM Ha UX BXOJHOM YUaCTKe NpeayCMOTPEHO HECKOJIBKO ITPOJIETOB (OAHH
— TpH ObIKA) — KaK JJ18 FPEOEHKH C HH3KHM MMOPOTrOM HMJIM CTPOMTEIIBHOIO KaHaJa
C PETYJIMPYIOILIUM COOPY)KCHHEM HaA TPAKTE.

OUEHKH YCJIOBHH NPOITYCKa JibJ/Ia YEPE3 CTPOMUTEIIbHBIC TYHHENIH HIIH TPYOBI,
padoTarilye B HANOPHOM PEXHUME TCYEHHUS, CIIEAYET NMPOU3BOAUTH AaHAJIOTHYHO

rnyOHHHBIM BOAOCOpOCaM.
8.3. Ilpu pacnonoxeHnHn AHA BXOAHOrO y4acTka TYHHEJEH WK 1Ppy0 Ha

OTMETKAX AHA PEKH A1 O€30MaCHOIO NPOIYCKA J1bJa A0JIXKHBI OBITh NPUHATEI Me-
pbl 1O NPEAOTBPALICHHIO 3aTOPHBLIX MOJABEMOB YPOBHEH BO/Ibl HHXE ITHX
COOPYKEHHH.

8.4. [lepen nponyckoM Jibj1a 4E€pE3 CTPOUTENBHBIE TYHHEJIN UM TPYOB! B
psJie ClydyaeB cleAyeT MOJAIOTOBUTh COOPYKEHHUE K I3TOU omepauUU:. NpHu
HEOOXOAUMOCTH JICIOBBIH NMOKPOB, 00pa30BaBUIMHCA HA TPAKTE 3THX BOAOBOJIOB,
JOJDKEH OBITh pa3pyliieH.

8.5. COpoc nbaa yepes TYHHENH OOBIYHO OCYILECTBISETCS 110CJE MOHU-
XKEHHS €ro NMPOYHOCTH H 00neryaeTca NpPHU HAJIMYHM nepes BOAONPHEMHUKOM
TYHHEJIS BUXPEBO BOpOHKH. [Ipu nponycke jibj1a yepe3 CTPOUTEIbHbIE TYHHEIH
U TpyOb! ¢ MHOTONPONIETHBIMH BXOAHBIMH YYaCTKaMHU HEOOXOAHUMO YYHUTBLIBATH
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JIe0Bble HArpy3KH Ha ObIKH. /17151 OBIKOB BO3MOXKHBIMH SIBJISIOTCS BO3ICHCTBUSA
OT/AENBHBIX JIbAHUH U CKOIUIEHHS LIYTH, OHTOIO ¥ TEPTOIO JIbj1a. OIMaCHBIM JUTSA TaKHX
COOPYKEHHH MOXET 0Ka3aTbCA UCTHPAIOLIEE NeiCTBHE NIbAA. ITO OTHOCHTCS M K
COOPYXEHHUSAM C OJIHONIPOJICTHBIMH BXOJAHBIMH Y4aCTKaMH.

8.6. Harpy3ska oT ABMXyuieics JbAUMHBI HA ObIK, pacroJIOXKEHHBIN Ha
BXOAHOM Y4acTKE TYHHEJIA HIIH TpyOsl, oripeaenseTca o gpopmyne (28).

8.7. Harpy3ka oT aBuxyuierocs 3axopa Ha Oblk, pacnoJIOXKEHHBIH Ha
BXOAHOM YYacCTKE TYHHCHISA WK TpyOsl, onpenensercs no ¢opmyne (140),
CHull 2.06.04-82* (1995 1n).

8.8. JIuneitHas ropM30HTanbHas CHIA TPEHHUS OT BO3AECHCTBHA CKOIUICHUSA
[IYyT'H, OUTOrO H TEPTOroO JibAA Ha CTCHKY TYHHEA WK TpyOb! ONpEAENAeTCS 10

dopmyne (37).

9. MPONYCK JIbAA YEPE3 BOAOCINUBHDLIE NMJIOTUHDI
B NEPUOL 3KCMNNYATALUN

9.1. [Iponyck npaa yepes BOJAOCIMBHBIEC TUIOTHHBLI obecneyuBaeTcs Ha
OCHOBE IPOBEPKH U YTOYHEHHS:

oOLICH WIHPHHBI 1e10COPOCHOTrO PPOHTA;

HEOOXOAUMOM INUPHUHEI TPOJIETOB BOAOCIHBHON IJIOTHHHEI,

3HAYECHHUSA MHHHMAaJILHOTO Haopa Ha 'peOHE, HEOOXOAUMOI0 [UISA POITYC-
Ka JIbJA.

9.2. /Ina nponycka Jpaa yepe3 BOOAOCIUBHBIE MNIOTHHBI B IIEPUOJ] IKCII-
JTyaTaliy BO3MOXHEB! CJICAYIOLIHE CXEMBI TIPOITYCKa JIbaa:

yepes NpoJieThl, NepeKpbiBacMbI¢ 3aTBOpaMH. IIpu cOpoce jibjja 3aTBOPHI
IOJIHATHI HA BCIO BLICOTY HJIM ONMYILIEHBI, €CJIIH 3TO 3aTBOPHI KJIAIIAHHOTO THIIA.
JlenqaHbI¢ OIS pa3/IaMbIBAlOTCS Ha KPUBOH Craia nepes MpoaeTaMyu U B 1allb-
HEHIIEM NIPU yaape O OBIKH;

TO X€, YTO H MPEABIAYLAs CXEMAa, HO JIEASHBIE 1101 MOAXOIAT K pa3aeiib-
HbIM OBIKaM, HE pa3jlaMbIBasCh Ha KPpUBOH cnaaa. IIponyck jibja 4epes 1mpoJie-
Tl 00CCMEeYHBACTCS MOcCe UX APOOJCHUA MPH B3aHUMOJICHCTBHH C ObIKAMH H
O] BO3AEHCTBHEM HAIBUIAOLIUXCA CBEPXY MACC JIB/A,

yepe3 OEpEroBeie NPOJIETHI, IPEOEHB KOTOPHIX IPEYCMOTPEH HA OTMETKE
HILY, a npu noBBILUEHHON IPUTOYHOCTH [10CJIE [TOIbEMA 3aTBOPOB U YEPE3 LIEH-
TpaJibHbIE [1IPOJIETH! BOAOCIUBHON NJIOTHHBI, TP€0EHb KOTOPHIX BHIIIOJIHEH Ha 0O-
JIe€ HU3KUX OTMETKAX.

9.3. LlInpuHa negocopocHoro pponTa B, nomkna cocranats 0,3 — 0,45 ot
LUMPHHBI noanepToro oneda y mnotnHel B (puc. 14).
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*///j//f/L( v YBE

Puc. 14. IInan ruapoyana (a) v pa3pes 10 BOAOCIAHBHON INIOTHHE (6):
] — BOAOCAMBHAA IUIOTUHA, 2 — OBIKHM; 3 — 3aTBOpHI; 4 — Tiyxas IUIOTHHA

9.4. llInprHa oTaeBHBIX TPOJIETOB J1EA0COPOCHOTO PPOHTA BOJOCIHBHBIX
[JIOTHH JOJIXKHA ITPHHUMATHCS:

s pex Esponeitckoi yactu PO 10 — 20 Mm;

s pex Cuoupu v Jlansnero Bocroka 18 — 30 m.

9.5. MuHuManbHbBId pasMep MpoJieTa B CBETY BOJOCIMBHBIX TIJIOTHH C
BEPTHKAJIbHOH HATOPHOM I'PaHBIO OBIKOB JIOJDKEH OMNpeAensaThCs no popMmylie (17).
ITOT pazMep MOXeET ObITh NpHHAT MeHbIIKMM Ha 10 — 20%, ecau npaHHBL IEpen
BOAOCJIHBHOH IUIOTHHOH pa3pylIalOTCR Ha KPUBOM Criafa.

9.6. 3HaueHMEe MHHMMAJIBLHOIO Hanopa HMHH, HeoOxoanmMoro ansg Oec-
NPEnITCTBEHHOTO NMPONYCKA Jibjia IIPH NEPESIUBE BOAbI Yepe3 rpeOeHb BOAOCIIHB-
HBIX [UVIOTHH M 3aTBOPOB, ONPEAECTIAETCA 110 CIIEAYIOIHUM GOpMYyTiaM:

a) npy JIHHE JIbAuH [ < 3h

d Makc

H, =17h (38)

d Makc ?

0) npu /> 3h

d MaKc

H_ =h

MHH d Makc

+ 0,21 | (39)

rae h, — MaKCHMaJIbHAs TOJIIHMHA 1bJa C Y4ETOM CMEP3aHHA JIbAUH B [IAKCTHI.

9.7. 3HaueHHE KPHUTHYECKOrO OTKPBITHA 3aTBOPOB d, [IPH KOTOPOM €LIE HE
[POUCXOAUT NOAHBIPHBAHHUSA T10J] €r0 HU30BYIO KPOMKY JIbJa, B IIEPBOM IPH-
OnvxeHHH MOXHO npuHUMaTh paBHBIM (0,2 ot noa”oro Hanopa H. C yyetrom
BBICOTHI IIJIOTHHBI 3HAYEHHUE a BRIYUCTISIETCA 110 popmyne (cM.puc. 14)

a 0,12
R 40
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I1pu HaTHYMHK JaHHBIX O JUIMHE U TOJNUIMHE JIbJAHH KPHTHYECKOE 3HAYCHHE
a MOXeET ObITh HAUIEHO 110 rpadUKaM puc. 15.

9.8. Jli1s1 321U TEI OT NOBPEXACHUA OETOHHEBIX MOBEPXHOCTEH BOJAOCIHBHBIX
IJIOTHH HaHOonee uenecoodpa3Ho UCNOJL30BAHHE MOBEPXHOCTHBIX PEKHMOB
conpsixkeHHs Ob¢(OB.

a/H

0,40 nl\\ 1
1L1‘~.H hd”:O,] ,.--L"'""—'d
0,30 \ J=PAT T
“.“*..‘ ‘*\ N N i P'___H_..-'"""-'
I R A v 3 Sy I e
0.20 B R NS
2
0,10
0.00 [/H

0 01 02 03 04 05 06 07 08 009

Puc. 15. 3aBHCHMMOCTh OTHOCHTEJILHOIO 3HAY€HHUA OTKPBITUA 3aTBOPOB, HEOOXOAUMOTO
JUIA MOAHBIPUBAHHUA JIBAHH, OT OTHOCHTECJILHBIX pa3MEepoOB JIbAHH:
| — 30Ha NOOHBIPHBAHHUS JIBAHH; 2 — 30HA, B KOTOPOM MOAHBLIPHBaHHA
JBJIHH HE MPOHUCXOAMT,
- rpaHHUa KPHTHYECKHX 3HAYEHHH MO YCJOBHIO MOAHLIPHBAHHA JIBAHH,
— TO XKe, Mo YCIOBHIO NOBOPOTA JIbJIAHH

9.9. Harpy3ka Ha HaropHy10 BEpTHKAIBHYIO I'PaHb BOAOCIHBHOM IIJIOTH-
Hb1, OBIK C BEpTHKAJILHOM IIEpPEAHEH IPAHbIO HIIH APYTrOH BEPTHKANbHLIN 3JIEMEHT
COOPYXEHHA OO0 NPOTAKEHHOCTH ONPEACIIAETC: OT ABHXYLIECHCS JIbANHBI —
no popmyie (28), a OT ABHXKYIIHXCA 3aTOpa HIIM 3aXK0pa — COOTBETCTBEHHO 110
dopmynam (138) 1 (140) CHull2.06.04-82* (1995 1).

9.10. Harpy3ka ot aBHXyuieroca Topoca Ha HallOPHYIO0 BEPTHKAIBHYIO
'paHb BOJIOC/IMBHOH IUTIOTHHEL, OBIK C BEPTHKAJIBHOM IIEPEAHEH IPAHbIO HMIIH JIPYTOH
BEPTHKAJILHBIH 3JIEMEHT COOPYXKEHHUA NIOOOH NPOTIKEHHOCTH OnpeaensaeTcs 1o
dopmynam (10), (11) u (15). IIpu 3ToM ko3¢ puLIHEHT kp, BXOSILIMH B GOPMYINE]
(11) u(15), onpenenserca no popmyie (13) npu B =90°.

10. MEPONPUATUA NO PEINYIIMPOBAHUIO MNMPOIMYCKA JNIbAA
YEPE3 T’MOPOTEXHUYECKUE COOPYXEHUA

10.1. B cnyyae HeqocTaTOYHBIX pa3MepoB JIEAONIPONYCKHBIX MTPOJIETOB,
OTCYTCTBHMSA HJIM HEOONBLLIOrO OMbITa MPOMYCKA JIbJa Yyepes aeaocOpocn HEOO-
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XOJIUMO IPOBEACHHE JOMOJHHUTENBHBIX MEPONPUATHI 110 00ECIIEUEHUID YC-
NELIHOro Mpoxoaa JIbaa.

10.2. 3t MEPOTIPHUATHSA JOMKHBI OBITH HAITIPABJICHB! HA YBEJIUUEHHE CPO-
Ka 3aJICP)KKH Ha4yalla JIeA0X0a [IepEl COOPYKEHUAMH, HA CHWXEHHE TOMUIHUHEI
U IIPOYHOCTH JIbJIa HJIH Ha YMEHBLUIEHHUE PAa3MEPOB JIbJHH, HA IIPOMYCK Nbaa 0e3
00pa3zoBaHUs apoK, 3aTOPHBIX CKOIUIEHWH. B OTAeNbHBIX ClydyasX BO3MOXHO
HCTIOJIB30BAHHUE JTOKAJIBHBIX CPEACTB, 00JIEr4aIHUX MPOABHMIKEHHE JIbIA YEPE3
COOPYXCHHE ¥ CHIKAIILIUX CHJIOBOE BO3ACHCTBHE NbA.

10.3. B kauecTBe JTI0KaJIBHBIX CPEACTB, M103BOJIAIOIHX 00ECIIEYHTD JOTIOJ-
HUTEJIbHBIN pa3JfioM JIbJa HIH CHU3UTh €r0 CHJIIOBBIC BO3JAEHCTBUA, CIIEAYET HUC-
IOJIL30BATh CICLIHANBHbIE KOHCTPYKIIMH, IPUBOAALLHE K XKEJIAEMOMY PE3yJbTary
B KAXJIOM OTHEIBHOM ciy4yae. Takue KOHCTPYKUHU pa3padoTaHbl 1y pasjioMa
NbJ1a HA HCKYCCTBEHHBIX NEpenagax yPOBHS, Ul CHUXKCHUA JIC10BbIX BO3JCHCT-
BUH HA OMOPHI JIMHUHU JJIEKTPOIEpeaay.

10.4, [Insa yny4diueHUs yCI0BHH MIPOIYCKA JibJa CTBOP FHAPOY3J1a JOJIKCH
pacnoJiaraTbCs Ha MPSAMOJIMHEHHOM Y4YaCTKE PEKU, B 3TOM CJIydae JICJOCOPOCHBIE
COOPYXKEHUS Pa3MEILIAIOTCA B CTPEKHEBOW YacTH pekH. [IpH KpHUBONHMHEHHOM
YYACTKE PEKH MEPE COOPYKECHHUAMH JIEA0COPOCHI Lieec000pa3Ho pa3MeniaTh y
BOTHYTOro Oepera, rie npoucxoauT Haubosee HHTCHCHBHOE ABHXXCHUE J1bJ1a B
EpHOM JIEA0XO0/A.

10.5. C uenbio npegoTBpallcHUs 00pa30oBaHHs 3aTOPa B HUXHEM Obede,
YXYALIAIOUWEro Npomnyck JibJa 4epe3 COOPYKEHHS, 11e1eCO00pa3HO BBINIOJIHATE
TAKHE MEPONPUATHA MO YCKOPEHHI) BCKPHITHS PEKH B HHUXHEM Obecde, Kak
Pa3spylICHME JibJia B3IPBIBAMM, JICIOKOJIAMH VJIH MHBIMH CPEACTBAMM.

10.6. Ins yaydiueHUs yCJIOBUH JBHXKXCHHUA JIbAA K COOPYXCHHAM LE-
J1€CO00PA3HO MPOU3BOUTH: |

OTACJCHHUE JNEASAHOIO ITOJIA, HAXOAAUIErOCs B TYIHMKOBOH 30HE (BbIlUE
BEPXOBOM NTEPEMBIUKH ), OT JICASTHOIO IIOKPOBA, pacroj1aratollerocs B 30He IBHKE-
HUA JIbJA (TIPOTUB BOAOCOPOCHBIX TIPOJIETOB);

HCKYCCTBEHHOE pa3pylIeHHUE JICAAHbIX I10JIEH B BEPXHEM Obede 1o noaxona
X K COOPYXEHHUAM, €CIH OTCYTCTBYIOT COCPEAOTOUYECHHBIC NEPENnanbl WM KPUBas
criaa Co 3Ha4YHUTEJIbHBIM [E€PENa oM YPOBHEH BOALI IIEPEA COOPYNKEHHEM.

ITpuMeuanne. Beibop cnocoba paspylieHHs JEAAHOTO MMOKPOBA MPOU3BOAUT-
Cs1 C HCTONB30BaHUEM «MeToauyeckux pekoMeHaalui o NpeaoTBpauleHH IO 0Opa3oBa-
HHS JIEAOBBIX 3aTOPOB Ha pekax Poccuiickon Penepauun 1 60pb0bl ¢ HUMMWY.

10.7. IIpu HebonbuIoi naowmaay BOAOXpaHWIHLIA 11 NPEeAOTBPAILEHUSA
BO3MOXXHOIO 00pa3oBaHMs 3aTopa BBIIE THAPOY3Ja U YIy4YLIEHHUS YCJIIOBHH
JBHXKECHHA JIib/la B pAHOHE BBIKJIMHUBAHUS KPUBOW NOAINOpPA JIE/INHOH IMOKPOB B
BOJOXPaHHUIHLIE 1LE€eCO00pa3HO pa3pyllaTh JiefokonaMH. Takoe paspylueHHe
MOXHO MPOM3BOAHUTH 110 BCEH Maomadd BOAOXPaHMWIHIILA HIH ¢ 0Opa3oBaHUEM



CO 34.21.145-2003 45

NPOAOJILHOU MOJIOCH! Ui CO3AaHUA KaHalia B JIEAAHOM IOKPOBE, 110 KOTOPOMY
OUTBIN J1e4 HPOXORHT K THAPOY3Y H COpAacChIBACTCA B HHKHHH Obed.

10.8. L1151 oOneryeHus nmporycka 3aTOPHOTO JibjJia 4epe3 ruIPOTEXHHUYCCKHE
COOPYXEHHUS LeNecO00pa3HO IBHKYIIMHCA 110 BOAOXPAHHIHILY 3aTOPHBIH JIE]
BPEMEHHO NMOCAIMTH Ha MEJIKOBOAHBIX Y4YaCTKaX, CHU3UB U1 9TOr0 YPOBEHb BOIbI.
Ilocne moaTanBaHUs M pa3phIXJICHHUS TAKOH Jie[ JIerye MponmycKaeTcs depes
MMAPOTEXHUYECKHUE COOPYIKEHHUA.

10.9. K MOMeHTY npoITycKa j1bAa Yepes3 IIOTHHEI 10/DKHA OBITE obecrieueHa
MaHEBPEHHOCTh 3aTBOPOB B JIEAOCOPOCHBIX MpoJieTaxX. Y YUThIBAs 3TO, 3aTBOPHI H
3aKJIa/IHBIE YaCTH J0JKHBI ObITh CHAOXEHB! YCTaHOBKaMHU 1J1s1 oborpesa. Haneau
y 3aTBOPOB B MeCcTax QHUILTPALIMH BOAK! K MOMEHTY TNIPONYCKA JIbJA YAAJIAKOTCS.

[Ipumeyanue. Pacuetsl no oborpesy 3aTBOPOB H 3aKJIaXHBIX YACTEH NPOH3BO-
aarcs B coorBeTcTBHY ¢ BCH 029-70/Munanepro CCCP .

10.10. IIpu pelueHuH BOIpOCa NMPOIYyCcKa AbJa Yepe3 rHAPOTEX HUUECKHE
COOPYXCHHUsA, NPEKJC BCCro, AODKEH OBbITH BBLINOJHEH BCECTOPOHHUH aHaIH3
JICAOBEBIX YCJIOBHH PEKH C LIEJBI0 BRISCHEHHA BO3MOXKHOCTEH PEryjJaHpOBaHUSA
JIe10X04a ¢ y4eToM MOpGOIIOrH4eCKUX 0COOCHHOCTEH pEKH (ITOPOTrH, OCTPOBA,
M3JIYYHHBI U T. I1.) U BBILIEPACIIONOXKEHHBIX BOAOXPAHHUIIUL, MO3BOJIAIOLINX
NPOU3BOAUTE U3MEHEHHUE MONYCKOB BOJABI B MPEAJICAOXOAHBIH U JIEAOXOAHBIN
IEPHOLBL.

J1s npoBe1eHHs B3PBIBHBIX padoT (C BEPTOJIETa HIIH HA3EMHBIM CIIOCOOOM)
CIEAYET B OIIPCACICHHBIX MECTAaX COCPEAOTOYHTH HEOOXOAUMOE KOJIHMUYECTBO
B3pPbIBYATBIX BEILICCTB.

IIpumeuyanne: BapuiBHBIE U ApYyrHe paboTsl 10 paspyLIEHHIO JIEASHOIO NOKPO-
Ba M 3aTOpa IPOH3BOAATCH B COOTBETCTBUHM ¢ «MeTOAHYECKMMH PCKOMEHAAUHUAMH

1o npenorspauicHnio obpa3zoBaHUA JACAOBBIX 3a8TOPOB HA pekax Poccuiickoit Penepa-
1IUU U OoprbE C HUMMY.

10.11. Ilponyck napna yepe3 rHAPOTEXHHUYECKHE COOPYXKEHHUS B CTPOH-
TE€JIbHBIN MU 3KCIUIYaTaUMOHHBIM MEPHUOABI CleAyET NMPEaYyCMaTpUBaTh, KOTAa
CKOPOCTb TEUEHHUS B BEpXHEM Obede 1oCTHUraeT 3Ha4eHHUH, CIIOCOOHBIX CO3/1aTh
[IOCJIE OTPBIBA Jibla OT OEPEroB IIOABMXKKY JIEASHBIX MOJIEH, COM3MEPHUMBIX C
LIMPHHOH PEKH HA NPUJIETAIOLIEM K TJIOTHHE y4acTKe JUIMHON 5 — 10 kM.

10.12. Ilponyck npaa dyepes Coopy>KEHHs HE ABJIAETCA 00S3aTENBHBIM, €CITH
cpeaHue ckopocTtH noroka Mesee 0,4 — 0,5 m/c.

10.13./1na 3apepxaHus nabja nepel COOPYXEHUIMH CPEIHSs CKOPOCTh
[I0TOKA V_ TIEPE]l THAPOY3/IOM Ha yHACTKE JIJIMHOH 110 158 (rae B — mnpuHa pexku)
JOJKHA OBITh MEHBILE CEAYIOLUX 3HAYCHUH
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a) IpH NpAMOJIMHENHOM OUEePTAaHUH Oeperon

‘/hd R,
Ve = 42,9 (41)
0) npH KPHBOJIHHCHHOM O4YEPTaHHMH OEpEeroB 3HAYEHHE V_, MOJIyYEHHOE
o popmyne (41), ysennuusaercs Ha 30 %;
B) C YYCTOM ITIyOHHBI PEKH IEPE] COOPYKEHHAMH INPH IIPAMOIHHEHHOM
oyepTaHHH Oeperon

' hde
Ve, =956,8% \/ PR (42)
rne k'= : , h — rmyOHHa BOABI, M; IIPH KPUBOJIHHECHHOM O4YE€pPTaHHH
ha’
1+10*};"

Oeperos 3HaueHne v, nojay4deHHoe nno ¢popmyne (42), yseanunBaercs Ha 30 %;
cp
I') IPH HAJIMYMH JAHHBIX O KO3IQPHUUHMEHTAX LIEPOXOBATOCTH AHA BOJOTOKA
n, W HIDKHEH NOBEPXHOCTH JIbJIA 1.);

Vep = 0,085 &, P (43)

rae k,=C, lp = M= h, /h — oTHOCHTENbHas 11yOHHA BOAbI MMOJ
N, +=~
Py /

JCOAHBIM ITIOKPOBOM; hz — FJIY6HH3. BOAbl OT HH)KHEH INOBCPXHOCTH JNCAAHOI'O

OKPOBA 110 JIMHHH MAKCHMAJTBHOI CKOPOCTH TedeHHs Ha amope v = f(h); p -

R/ )
NMIOTHOCTL BOABI;, C = =f (h) — npuBeacHHBIN K03Q¢uuueHt lllesyu;

np
n fp

n

_ ]
np (1 T )5:3 NP NPUBEACHHBINH KO3DPULUHEHT LLIEPOXOBATOCTH pycCia ¢
2 2

JIENSIHBIM TIOKPOBOM; R — MIpaBiIHYECKHH PaJHyC pycia P HAJIMYHH JIC IS -
HOI'0 IIOKPOBA.
B ciyyae HEBO3MOXHOCTH ONIPEAEICHHA /1,

N

N, = (035 "Oa6) lgﬂ .
n

2
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10.14. 3aaepxaHHe nbaa Nepe CoopyeHHsMH obecreynBaercs:

a) And cnyyas CTpOosilie e TIOTHHE ¢ ITYOUHHBIMH BOJOCOpOCaMU — Nny-
TeM obecneyeHuss HEOOXOAUMOro 3arny6neHUs Bepxa BXOQHOro OTBEPCTHA,
onpeaesemMoro no popmynam (32) u (34);

0) Ana ciayyas BOLOCIMBHOH IUIOTHHBI — NMyTEM oOecrnedyeHHus HeoO-
XO/IMMOI0 3Ha4Y€HUs OTKPBITHA 3aTBOPa, onpeaenseMoro no gopmyne (40);

B) AJIs ciy4ast CIUIOIIHOH 3anaHM UM 3a0pajibHOH CTEHKH nyTeM olec-

MMEYEHHA YCIIOBHS v < V_, Ie v, Olpenensaercsa no gopMmyne (33).

Psajg npuMepoB TEXHHYECKHX pEIIEHHH, 00ecreYHBaAIOLIUX OCTAHOBKY H
3a[epHAHHE JIbJA 10 COOPYXKEHHA, ipuBeaeH B IIpunoxeHuu 6.

10.15. [IponomKxuTenbHOCTL BpEMEHHOTO 3aep>KaHus JIbaa (AT, CYT) Ha
peKe BbILLIE COOPYXEHHH C LIENIBIO €0 0cNnabsieHHs U cOpoca B NasIkLHEHIIEM Yepes
COOPYXEHHUSA CIe1YET ONPEACNATD 110 CIEeAYIOLNM GopMyaMm.

1. I1pn HaTHYUMHK NaHHBIX O NPOYHOCTH J1bJ1a HA MOMEHT BCKPBITHUSA PEKH
HHXXE COOPYXECHHH

~ AR

==
rne AR=R, —R , — NOHHXEHHE MPOYHOCTH JIbJa Ha n3runo, Mlla; Rﬂf — M[IPOY-
HOCTb JIbJ1a Ha U3rud Ha MOMEHT BCKPBITHA PEKH HHXKE coopyxeHuit, MIla; R —
HeoOX0AUMas NpOYHOCTHh JbJAa Ha H3rHO K MOMEHTY €ro nporycka yepes
coopyxeHHus, Mlla; k& ~ MHTEHCHBHOCTb ITOHHXEHHSA NMPOYHOCTH JibJA, IIPH-

HUMaeMmas paBHoii: 4 Mlla 3a ¢cyTku ana sogHoro neaa, 2 Mlla 3a cytkn nns
LIYTOBOTIO JIbAA.

At (44)

IIpumeuanne: 3HaueHUe k& PEKOMEHAYETCA YTOYHATH, HA OCHOBAHHHM MATEPHAJIOR
HAaTYPHBIX HCCJICAOBAHHH.

2. Ilpn HaNMYHUM NPOrHOCTHYECKHX AAHHBIX O CPEAHECYTOUYHbIX TEMIIe-
paTypax BO34yxa 3HaUY€HHE AT ONpEAcNAeTCA N0 CYMME 3THX TEMNEpPATyp C

IOMOILBIO rpa¢vKa 3aBUCUMOCTH X0 = f ('r) C UCIOJIL30BAHUEM (POPMYIIHI

R
R

L =1-0,0167(26) (45)
0f ’
rae A9 — cymMMa NOJOXKHUTENbHBIX CPEIHECYTOUYHBIX TEMIICPATYp BO3ayXa 3a

nepuos AT, onpezienseMas 1o Kpusoit 20 = f(t) , MocTpOEHHOI B COOTBETCTBUHM

C MPOTHO30M TEMIIEPATYP BO3AYyXaA.
3. Ilpn HanuyuM NMPOrHOCTHYECKHX JAHHBIX O MPOAOJKHTECIBHOCTH
3aCPKaHUs J1bAa HEODXOANMOE CHHKEHHE NPOYHOCTH JibAA ONPEALAACTCA MO

dhopmyne
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R, ( [s7Y
A (46)
Rﬂ_f'

rae S’ — KOJIMYECTBO NOIMIOUIEHHOMN IbAOM COMHEYHOH pandauuny {3a nepHoOx

At), Jok/M’; S, — KONHYECTBO NOMIOUIEHHOM TETUIOThI, HEOOXOAHUMOE JUTA MOJTHOH
NOTEPH NbAOM €ro NPOYHOCTH (pacChiNaHUEe NbJa HAa OTAECJILHBLIE KPUCTAILILI),
JIx/M3, koTOpoe CleayeT IPUHUMATh PABHBIM:

U1 BOJIOKHUCTOro nibaa — 0,67-108 k/m?;

JUIst 3epHucToro npaa — 1,13-10° hx/m;

Juig uryroporo ibaa — 1,46+ 108 Jix/m’;

IUTA CHEXHOro fibjaa—2.29-10% x/m°.

[Ipn HeU3BECTHOM BHAE JibAA CAEAYET NPUHMMATL CPEIHEE 3HAUYEHHE S,
pasHoe 1,83-10° [Ix/m’.

10.16. YMeHblIeHHE TOJILMHBI JIEAAHOrO nokposa Ah,, M, 3a NEPHON
3aiep)KaHMA JIbAa, onpeaesiseTcs no gopmyre

-3 At
p:"r ,

Ah, (47)

rae S =S, +.S, — cyMMapHas [UIOTHOCTh TEIUIOBOTO MOTOKA HA BEPXHEH U HHXK-
HEH MOBEPXHOCTAX NEAAHOr0 nokposa, B/m*; S, S, — MJIOTHOCTb TEMIOBOrO
MOTOKA Ha BEPXHEH B HHXXHEN NOBEPXHOCTAX JIbJIa, COOTBETCTBEHHO, BT/M*; AT —
NPOAOKUTENBLHOCTD 33J1EpXKaHUA NIbAA, Y, ¥ — YAE€JbHAs TenjaoTa (pa3oBoro re-
pexoaa, pasHas 3,35-10° Jx/xr.

S =S +S +8,; (48)
Sx ~ U posn (tn —3) : (49)
S, =6,24-107 (K+W)(e-e¢,) ; (50)

Sz =(0+9) [-(-k)n](i- 4)-1 (1=, n?)-360, T2 (T, -T,). (51)

10.17. PacueT ko3¢ puuyeHTa TEIUTOOTAAYH OT NOBEPXHOCTH Jibla (CHera)
K BO3AYXY PEKOMEHIYETCS MPOU3BOJIMTD IO Cheaytoie gopmyne [6]:

o = BW,Bt/(M*K), (52)

BO1R

rae W — ckopocTh BeTpa, M/c; ko3dduiimeHT B onpeaensercs ro tada. 11.
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Tabruya 11
~3aBHCHMOCTD l-matMmuneHTa B oT Temnepatypbl BO3ayXa

°C ~30 ~20 10 0 10
B Tiw/(M>-K) 6,88

6,67 6,48 6,27 6,07
10.18. Temnepartypa nOBEpXHOCTH Jiba B CTARLUIHOHAPHBIX YCIOBHAX JOJIXK-
Ha onpeenaTrbea no gopmyne

f o Shelh
" Va,, +h,/\, (53)

8034

MPH HAJTHYHUH CHEXXHOTO NOKPOBa TEMIIEpaTypa MOBEPXHOCTH CHEra

_ 9 Aol A, +h /A,
¥ l/a, +h,/A +h /A ) (54)

BO3Q

rae h, - TOJNLIMHA JIbAA B HAYaJl€ PaCYETHOIO NEpHOAA; A — TOMNIIMHA CJIOA
CHera.

10.19. UHTEHCHBHOCTH TEIUIOBOrO MOTOKA MTPH HCITAPEHHH C MIOBEPXHOCTH
Jbjla CIIEAyeT HaXoAuTh O 3aBUCHUMOCTH (50), B koTopoit K onpenenseTcsa Kak
¢ yHKLIMS pa3HOCTH TEMIIEpATYP NOBEPXHOCTH JibAA U Bo3xyXa (Tabn. 12).

Tabauya 12
3HavenHe KoddPuuneHTa K B 3aBHCHMOCTH
OT PA3HOCTH TEMIEPATYP NOBEPXHOCTH JbAa H BO3AYXA
t,—3.°C 3
K. M/c 2.46
| ,-38.°C
K, M/c

10.20. 3HaueHHs pagHaLiMOHHON COCTaB/IAIONIEH HA TOBEPXHOCTH JIbJIA C
aTMOC(EepoM cneayeT paCCUMTHIBATh N0 JaHHBIM, YKa3aHHBIM B [IpunoxeHun 7.
10.21. I1nOTHOCTH TEMIOBOTO MTOTOKA HA HHXXHEH ITOBEPXHOCTH JICASHOTO
NOKpPOBa OMNpeaessieTCa o popMye
S, =a,(t-1,), (55)

rae o =2640 v, Br/(M*K); v — ckopocTs Te4€HHS BOABI IOA JIEASHBIM NOKPOBOM,
M/cC.
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Yepes
rpeOeHs | BOABI U JIbIa Me-

HBIX W
MOCTO-
STHHBIX
BO10-

pOITy-
CKHBIX
coopy-
YKEHUHU

BpPEMEH -

2. UcTedeHue 4e-
pe3 Boaochpoc ¢
HanOPHbIM PEXH-
MOM TE€4YEeHHA

[Ipu nponycke

pEIUBOM 4epe3s
rpebeHb IPYHTO-
| BEIX HJIH OEeTOH-

| HBIX HCPCMBIYCK,

CTpOsLUIHECH TLIO-
THHBI ¥ BOJIO-
CJIUBHBIE MJIOTHU-
HBI

Hcreuenue yepes
BOJOCJIKBLI pa3-
MTAYHOI'O TUMNA:

Cocpenoto-
YEHHBIH nepe-
naj nepen co-
OPYXECHHEM
OTCYTCTBYET

AHAJIOMM4YHO

NpeablayIEMY
MYHKTY

6S €00Z2-GvL L vE OD



CxeMBbl

MpoITyC-
Ka JIbJa
4yepes
cCoopy-
KEeHUs
FUAPO-
Y310B

OcodbeHHOCTH

KOHCTPY KLHH
COOPYXECHUH

['mapaBmmyeckue 0CODEHHOCTH pag;m

|

COOPYKEHHUM
 psaecons |
rHOpaBIddYecKass | yC/IOBUs
cxema MoaTon-
ACTCYHCHHUA JCHHAS
1. Iipu cBOOOA- HUcre-
HOM HUCTEYECHUHU |YEHHE
'qepe3 rpeOeHb HeroI-
TOI-
NEHHOE
HIH
MoATO-
[UIEH-
HOE
t2. [lpy Hammuuu | Ucre-
Ha rpedHe Jac- YyeHUe
TUYHO OTKPBITOIO |4epes
3aTBOpa HernoJa-
i TOI -
| TeHHOE
OTBEP-
CTHE

XAPAKTCPHUCTHUKA

nepenaga
Ha BX0je

Pasmepsl ne-
pernajaa 3aBu-
CAT OT YCJIO-

| BHUU NOATOI-

JICHUSA

| [lepenan na

COOPYKEHUH
NpaKTHYECKH
OTCYTCTBYET

|

1

SR I E R

[lIpoCormxkerue npunox. 1

Pac4yeTHBIC rTHAPABIHYECKHE
CXEMBI IMPOITYCKa pacxoIoB

\
B = S
e aca s/ AN
’ g
R

s

! YCIIOBH ITPOMTYC-
Ka 08

[Iponyck nbaa
B OCHOBHOM
aHAJIOTHUYEH YC-
JIOBUSAM, Ha-
OO AAIOUTUMCSH
| B clIydae rpe-
OeHKH

[Aﬂanomqﬂo
NPOINYCKY JbAa
yepes OTBEp-
CTHE Ha BXOJE B
rTyOMHHBIN BO-
nocopoc

S—

£002-GvL'LcvE QD 09
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[TPUTIOXXEHUNE 2

JlaHHbI€e 0 IPONYCKe J1eI0X0/10B Yepe3 COOpYKeHHsI THAPO3IeKTPOCTAHIMA

Pocg_un u CHI

Ha3paHue
Hazpanue
ek MUx mu-| lon
| F?C P puHaB, M |
. Ycrb-Kame- | Hprthii,; 1950
HOT'OpCKas 270
[3,7]
1951
1952
| 2. Kamckas Kama, | 1951
[3,8] 860
1952
1953
| 1955
3. KyTCKas Anxrapa; | 1952-
[f] 1 900, U3 Hux | 1956
500 - oc-
HOBHOE
I pycio

Cocras Jieno-
cobpocHoro PppoHTa

Cyn(én'ﬂoe_ﬁycno,
c=130M

['pebeHka ¢ HU3KUM
noporomM. Ipu npo-
nera no 18 M. bel-
KM TOJIILHHOH 4 M

['pebeHKa ¢ BBICO-
KHM 1oporom. Tpu
posiera o 18 m

Xapakrtep
[IPOITYCKA b/

Yceneimybpli

| IPONYCK JibJa

To xe

To xe

CyXEHHOE pycClo,
¢ =360 M

['pedbenka c ure-
CThIO HU3KHMH
npojertaMu H 11
BLICOKHMHU 110 12 M
B CBETY. bHIKH
TOJIIHHOH 4 M

CyH{EHHOE clo,
b. =(500 — Fg’S) M

B cyxeHuu 3a-
IEPXKa JIba
Ha 30 — 50 MUH
C NObEMOM

OBH{ Ha
J— 1M

YeneuHol
[IPONYCK JIbJA
yepes CYEHHE

IIpu npomycke
BOJABI H3-TIO]]
3aTBOPA JieN
OCTaHaBJIMBaJl-
CA B BEpXHEM
orede, ¢ yBeu-
YEHHUEM PacXo-
14 U OTKPBITH-
€M IPOJIETOB C
BBICOKHM I10-
poroM nep bec-
NPENATCTBEHHO
MIPOXOANI Ue-

pe3 rpeOCHKY

BecHow 1956 .
BBILLE CY)XXCHHUS
B CTBOPE Iepe-
KPBITHS, a 3a-

TEM B CY)XKEHHH |

KpPaTKOBPEMEH-
HBLIH 3aTOP
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[MpodosrkeHue npunoXx. 2

Ha3zsanue
HasBauue i Cocras neno- Xapakrtep
['2C p%KHﬁaHE !H:JH lon cOpocHOro ()poHTa | NMPONYyCKa JIpIa
4. HoBoCH- OO0b; 1952 — | CyxeHHoO€ pyclo, Y Ccneumssbli
Oupckas 900 1 1956 | b.=(600-350)m | nponyck Jibaa
[3,7- 1] |
| 1957 | I'pebenka c HU3KMM | Uepes npoJieThl
noporomM. BoceMs yCHEIUHbIH
npoJieToB 1o 20 M, | cOpoc neaa.
oOrekaeMblc ObIKH | ABapus Oeto- |
TOJIIHHOM 110 4 M HOBO3HOH 3C- |
Takaapl B Hb B |
epuoj Nnpo-
[NyCKa JibJa
1958 | I'pebenka c BeICO- | YCHNELIHBIH
KHM T1IOPOI'OM [IPOIYCK JibJIa
[1OCJIE NpeaBa-
PDHUTEJILHOTO
3a71CPXKAHUS
1959 | BoaocnuBHEIE YacTHUHBIH
[IPOJIETHI IUIOTHHBL | cOpoc ocnad-
JIEHHOro n1pJa |
5. KyiiObI- Boura ['pebenka c 38 YcneuHbl i
IEBCKas (}lpomm nponaeraMu o 20 M | npoIyck JbJa |
[3,8] eJISY b B CBETY. bbIKH MpH HATIOpPE Ha |
BOJIOXKKa); TOJIIUUHOU 4 M ropore ot 4 10 |
910 OM |
1957 | I'pebenka c 38 YcneuHsli |
rnpojieTaMu no 20 M | MpoIycK 1baa |
B CBETY. bbIKH [IPH HATIOPE HA
TOJILIHHON 4 M | opore 1o |
l 12 M
6. byxTap- Hptein; | 1956— | CyxxeHHoe pycio, Ycnennslia
Eéuﬂﬁmiﬂ 220 1957 | b.=110M NPOIYCK NIbAa
7,11
1958 | I'pebenka ¢ Hu3kuM | 3a 3 aHA A0
noporom. Tpu Havasa npo-
npoJera 1o 18 M. yCKa JibJa
Paznenenbie 00Te- | OTMEUYEHBI
KaeMbI€ OBIKH KpaTKOBpeE-

TOJILMHOHN 110 4 M

| MEHHBIC OCTAa-

HOBKH JibJIa
nepen nposie-
TaMH
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[TpodormkeHue npunoxXx. 2
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Ha3zpaHue Haspatine Cocras nejno- Xapakrep
I'9C pek u uX ui-| - Ton cOpocHoro ¢poHTa | mponycka Jbjia
puHa B, m
To xe
Tpu RoHHBIX BOAO- | 3aaep)KaHHE
copoca ¢ pa3Mepa- | JpJa 10 €ro
MH 6x6 M MOJIHOTO pa3-
PYLIEHUSA B YC-
JIOBHSIX HAIOJI-
HEHHA BOJIO-
XpaHWIMILA
7. MamMakaH- Mawmakas; CyXEeHHOE pyclo, YcneiHsiA
cKas 150 b.=T8 M NPOINYyCK J1bJa.
[3,7,12] ['pebenka ¢ ru3kumM | Ilponyck npaa
[IOPOroOM. H%oneT B OCHOBHOM
mMpuHO ¢ Bb yepes rpeOeH-
| 30 M. [IBa HOHHBIX | Ky C HU3KHM
BojocOpoca pa3s- IIOPOTOM
MepaMH 6x6 M.
1961 | I'pebeHka c BBICO- Y crneHbIN
KUM T1OPOTrOM. NPOITYCK OC-
Hfoneﬂrm IUUPUHOU | HOBHOMN MacCChI
12 -36 M, 2 noH- nsjaa uepes 2
HEIX BOocOpoca JOHHBIX BOO-
pasMepaMH 6x6 M cbpoca npu 3a-
TOIUIEHUH HX
NOTOJIKA Ha 4 M
8. bparckas AHrapa; CyXXEHHOE pyclo, YcnemHbli
[3,7,10,131] 85 b.=300Mm MPOMNYyCK JIbAa
CyxX€HHOE pyco, YcneuHpn
b, =280 M, Ha y4ya- | IPOMYCK JbAa
ctke B 110 M ObLH
YCTAHOBJICHBI

TpyOuaTeie onopet |
| AJIs1 MOCTA Iepe- !
KpbITHSA. PaccTos-
HHE MECXKIY olopa- |

MU 2] M

['pebeHka ¢ HHU3kuM | KpaTtkoBpe-

[IOPOT'OM. MEHHBIH 3aTOP

11 nponeros u- JIbJ1A nepen
MHOM Nno 12 M. IIpoJieTaMH
a3/ieJibHbIe OBLIKH,

MPAMOYTOJNbHBIE,

TOJLIHUHOHA 10 M
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[podormkeHue npumnox. 2

Haszsanue
HazsBanue Cocras neno- Xapakrep
I'2C p%KHﬁ; E,H:{H“ lon cbpocHoro ¢poHTa | npomycka Jbaa
1961 | 6 nOHHBIX BOJO- | IIponmyck npna
cOpoCOB IUHPHHON | mocne npeasa-
12 M, BeicoToH 1} M | pUTEaBHOTO
€ro 3ajiepxka-
HHS [IPH 3aTO-
[UICHHH T10-
| TOJIKA BXOJHO-
IO CEYCHHUA HA
05-15m
9. KpacHosip- Enucei; [ 1960- Cy);eHH“(;E p);cno | Vcnewnsiii |
cKas 700 1961 | b.=330M IPOINYCK JibJa
53,7,14 - [IPH €ro Kpart-
7] KOBPEMEHHBIX
| OCTAHOBKaXx |
1962 | CyxeHHoe pycio To xe
b. =330 M
1963 | I'pebenka ¢ Hn3kuM | Kpartkospe-

noporom. Hlects MEHHBIE OCTa- |
MPOJIETOB 10 21 M, | HOBKH JILAHH
OJHH npoJieT 15 M. | TONBKO nepen
OO0rekaeMbie OBIKH | IPONETOM IIH-
TOJNMIMHON S —9 M | puHOH 15 M

1964 | 2 npousiera c BeicOo- | llponyck abaa
KHM [OPOrOM IHH- | [OCJIE BPpEMEH-
PHUHOM TIO 15 M; HOTO €ro 3a-
4 — 5 NOHHBIX BO- Iep>KaHMA.
nocbpocos wupn- | Kparkospe-

HOM 6 M, BBICOTOH MEHHbIE OCTa-
12 M HOBKHU JIbJIHH
nepesx OAHUM
M3 IIPOJIETOB.
YcneuHbIH
copoc nbaa ye- |
pe3 JOHHBIE
BOJOCOPOCHI
I[IpH 3aTOIlUIE-
HHU UX NIOTOJIKA

Ha 6,5 -85 M
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CocTtaB nejmo-
cObpocHoro ¢poura

4 TOHHEIX BOJO-

cOpoca pasMepom

6x12 M

12 — 13 nOHHBIX

| BogocOpocoB pa3s-

MEpOoM 6x12 M

8 TOHHBIX BOJO-

cOpocoB pasMepoMm
IXI M

Xapakrep
MPONyCKa JIbJd

Ycnemsen
HPOMYCK JbAa
10cCJjie BpEMCH-
HOI'O 3aJcprKa-
HUA I[IPHU 3aTO-
TUICHHH T10-
TOJIKA BOJO-
cOpocoB Ha

0 — 3 M. OT™e-
YEeHB! KPaTKO-
BPEMEHHbBIEC
OCTaHOBKH Ha
BXOJI€ B BOZO-
cOpOCHI OT-
IeJIbHBIX MPOY-
HBIX JIbJUH

YcneiHeln
IIPOITYCK JIbJA
[10CJI€ BPEMEH-
HOTO 3aJepxa-
HHUSA MMPH 3aTO-
[UICHHH MO-
TOJIKA BOJO-

cOpoCOB Ha
2-12m.

YcrnelmHbIA
[IPONYCK JIbjia
110CJIE BPEMEH-
HOT'O 3aJlcpKa-
HUSA Negoxona
B YCJIOBUAX Ha-
[MOJIHEHHUSA BO-
OX paHUJIHIIA

Ha3zBaHHe
Hm%a:;{ge PEeK M X K- | T'on
puHaB, M |
1965
1966
|
1967
l
10. BHITIOH- Bumon; 1963
ckas 220
(3,7, 18]
1964
1965—
1966

CY)K;.!HH_(;B -f)ycno,
b.=200 M

Toxe, b, =80 M u
CTPOUTENILHAA Oe-
perosas TpaHilles
IUKPUHOH 25 —
35m

beperosas cTpou-

ILIUPHHOH 25 — 35 M

‘ TeJIbHASA TpaHILes

YcnelHbii
IPOIYCK 1b/a

[Iponyck oc-
HOBHOH MACCHI
JbJa 4yepe3
CY)>XCHHE.

YcnenrHeld
IPOMYCK JIbJ1a
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HazpaHue D 3(333:;{ I;fﬂ_ Fon Cocras nejo- Xapaxrep
'2C " buna B, m cbpocHoro ¢ppoHTa | NPOIycKa Jbla
1967 | beperoBou 3Kc- | IIponyck oc-
MIyaTallHOHHBIH 11a0JIeHHOTO
BOAOCOpOC MIMpH- | JIbJa 4epes Oe-
HOH 40 M PEroBOH 3KC-
IyaTauyoH-
HBIA BOJO-
cOpoc nocie
BPEMEHHOIO
3a/ICpIKaHUS
JIEA0X0Aa B BO-
OOXPaHUITHUILE
11. TokTo- HapbiH 1965— | be3nanopHbIH YcneuHslia
NbCKai, 1967 | cTpouTENbLHBIN | poImycK 3u-
[3,20] TYHHEJIb [HIMPUHOH | MOH WIYTOJIE-
12 M. Ilepen TyH- OSHBIX TOJIEN
HeJIEM CYXaIoUWHUH- | AJIHHOH 10
Cs NMOAXOAHOM Ka- 20 M ™ TomIIH-
HaJl JUIMHOH 10 HOM 10 2 M
| 60 M c rnybuHamMH
HHXXE KPHTHYECKHUX
12. Cepebd- Boponest | 1967— | beronnas tpyba Ha | Tpy0Oa 3aTon-
sIHCKasA | 1968 | 6epery B oCHOBa- JIEHa, yCneLl-
3,21,22] HHUH TJIOTHHBI C HBIH NPONYycCK
asMepaMHu nbJa Mo KaHa-
, %8, 7 M. OTKpBI- | Ny
ThIA KaHaJ MOBEPX
TpYOBI
1969 | beronHas TpyOa 3aepKaHHE
Ibaa NpHU 3a-

1y OJIEHHUH 110-
TOJIKA TPYObL
Oonee, yeM Ha
15 M. Ycnew-
HbIH IIPONYCK |
Npjia IIpH 3a-
rTyOJICHUH 110-
TOJIKA MO/

YPOBEHb BO/bI
HA 8 — 10 M
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[IpodonxeHue NPUNoX. 2

HazBaHuue
Hasbatiie | ey ux un-
puHa B, M
13. XaHTau- XaHTrauka
cKas
[3, 22]
14. Yerb- AHrapa
UnumMmckas
[23]

N

Con CocTas neno- Xapakrep
cbpocroro ppoHTa | NMponycka npja
1968— | I'pyHTOBBIE NEpPE- B 1968 r. npu
1969 | MBIUKH, ABIIAIO- MPOMYCKE BO-
HIHeCa yrnopaMmHu IbI H JbAA Ha
I0THHBI. Bepxo- mupuHe 10 —
Bas epeMbIuKa 15 M cMBLIO
KaMEHHOHa0poc- HerabapHursl
Has. HusoBas 1ie- rpebHA HH30-
peMblyKa Obllia 3a- | BOH NepeEMbIY-
ILIKLIIEHA CBEPXY KH nepen pa-
00JOMOYHBIM Ma- xem. OOpazo-
TEPHAIIOM MAaCCOH BAJINCh TPELIH-
| 10 6 T, ee YNOpHBIM | HbI HA OETOH-
JJIEMEHTOM SABJISLI- | HOH IJIATE PAi-
¢4 O0ETOHUPOBAH- | ’Ka, pa3MBUIO
HBIH PSXK, 32 KOTO- | KPEIUIEHHE 3a
PHIM BBITIOJIHEHO psoxeM. Ilocre
KpeTUICHHE U3 00- PEMOHTA MMaBO-
JIOMOYHOI'O MaTe- nok 1969 r.
pyaia Maccou nponylieH 0e3
6 — 8 T, OTAENBHO- | CYIUECTBEHHBIX
CTH KOTOpPOro ObUIH | NOBPEXKIACHHUH.
nepeBa3aHbl Tpo- JIbAUHBI 4aCTO
CaMM. OCTaHaBJIUBA-
CTpOHTENBHBIN JIHCh niepen
TYHHEJIb CEYEHHEM | BXOJOM B TYH-
10x10 M Hens. [1pH 3a-
TOTLIEHHH €F0
MoTOJKA HA 12 M
NMOJTHBIPHBAHUE
JIbJUH HE Ha-
Omoaanoch
1967 | CyxeHHO€ pycno [TpopbIB 3aT0-
pa BHILLIE CTBO-
pa rHApoy3a,
MOALEM YPOB-
HS BOJBI H Tie-
| peJsiuB Yepe3s
rpebeHb nore-
PEYHOTO BEp-
| XOBOTI'O y4acCT-
Ka MepeMbIYKH
C €€ pa3MbIBOM
B IBYX MECTax
1968 —| I'pebeHka c YcnenHsIt
1969 | 11 nponeramu - | npomnyck jbaa
DHUHOH 12 M
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HasBanue gia;iasnmeﬂj Con Cocras J1e/10- Xapakrep
[2C P ouna B, M cOpocHoro ¢poHTa | mpornycka japaa

1970— | BbeikH T(;;I-HII;IHOﬁ Jlea momMalics

1972 | 10 M. CTecHeHHe Ha nepenagax
pycna 0,15 y 0. [IpaBeiy
JloceHok, y

BEPXOBOH II€E-
: PEMBIYKH KOT-
JoBaHa | o4e-
peau. Uepes
COOpPYKCHHUSA
PONycCK Jibaa
ObLT OCYLLECT-
BJICH Oecnipe-

NMATCTBEHHO

15. CagHo- Enncent; 11970 - CyxXeHHOE p};Eno, ﬂnme_nbﬂaﬂ
[Ilyruenckas 350 1975 | b, =130 M 3afiepiKKa JibJa
[3, 24] B CY)KEHHH ME-

pel nepeMbiy-
Ko B 1970 r.,
OTMEYATHCH
3a/lepKKH J1bJa
B19/1r.,B
MOCICAYIOLIHE
rojibl JIeJ1 IIpo-

XOTHI Oecnpe-
NATCTBEHHO
1976 —| 9 NOHHBIX BOJO- YceneurHsii
1978 | cOopocoB ¢ pa3me- MPONYCK JIbAA.
aMH Ha BXOJE nyOHHaA Ha
?3 xJ,3 M, paszae- BXO/IC HE Mpe-
JICHHBIX OBIKAMH BHILIIANIA

imupuHOM 10,8 M ¢ 11,5 - 12 m,
[IJIOCKOH NEPEAHEH | JOHHbBIE BORO-
rPaHbIo cObpocel pabo-
TaJIH KaK Ipe-
Oenka. HaOnto-
JaJjiach 3aKy-
[I0PKAa JILIAOM
BEPXHEH YaCTH
BXOJIHOTO Ce-
YEHUS OTBEP-
CTHH U NOJ-
HbIDUBAHUE
JIbJAUH
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Haszsanue

19C

16. 3eiickas
[25]

| 17. Kypeii-
CKas

(3]

Hassanue
pek H ux n-| Ion
pyuHa B, M
3ed; 1973
330
1974
Kypeiika 1986

CocraB neno-
cbpocHoro ¢gpoHTa

CyxeHHoe pycio,
b. =140 m.
['pebenka ¢ HUIKHM
noporoM. J1sa npo-
nerano 23 MH
LIECTh [POJIETOB MO
8 M. bbiku TONUIH-
HOH 7 M

10 DOHHBIX BOJIO-
cOpOCOB ¢ pasMe-
E'EjMH 11,5%8 M.
€CTb LICHTPAllb-
HbIX BOJOCOpPOCOB
UMEJIH LLIHPHHY B
BCPXHEN 4acTH S M

BxoaHo# oronoBok
TYHHEJIS C TPEMHA
pOJICTAMH, HMEB-
ILKMH Ha BXOJE
IHAPUHY 6 M H BBI-
COTY OKOJIO 13 M.
JBa CKpyriaeHHBIX
[IPOMEXYTOUYHBIX
ObIKa TOJIILHMHOH Ha
Bxoje 2,9 M. Ilepen
BXO/ZIOM B TYHHEJIb
KPHBOJIMHEHHDIH B
MNJaHE KaHaJ (K-
PHHOH 110 HY 26 M

w

Xapakrep
[IpOIycKa Jibaa

[Iponyck nbaa
[10Cye €ro 3a-
NEPKKHU B TpEX
neBoOepeEKHbIX
poierax
(ABYX HIMPO-
KHX) U CEpHH
B3pPbIBOB

[Iponyck npaa
ocne npeaBa-
PUTEJILHOTO 3a-
AepXXaHUs NPH
3aTOINJICHHH
BXO/IHOT'O Ce€-

yeHUs Ha
8 -9 M. Ocra-

HOBKA MNpH
NPOMNyCKe J1bJa
yepes OuH
MOJIHOCTBIO OT-
KPBITBIA BOJO- |
cgpoc M Ba
4YaCTUYHO OT-
KDPBITBIX, CBA-
3aHHAaA C HAKO-
MJICHUEM JIeca.
[Iponyck npaa
U J1eca obecre-
YyeH NpH T0J-
HOM OTKPBITHH
3-x BOAOCOpO-
COB

Ha noBepxHo-
CTH BOJBbI I1€-
pea TYHHEJIEM
[TPOUCXOAHIIH
CKOTUJICHUA
nsJa, HO JIbaU-
Hbl MOJAHBIPH-
BAIU NOJ 3TH
CKOIUJIEHHUSA U
MPOXO/HIIH B
HYOKHUH ObeQ




70 CO 34.21.145-2003

_[lpodomxeHue Mpusox. 2

HasBanue
Halp%a(f:me pek 1 ux wK-| [ox
pHHa B, M

| 8. bory4aHn- AHrapa 1985— | CyxeHHoe pycino,
cxaﬂyq P 1986 | 6. =440 M

CocTas neno-

Xapakrep
cOpOCHOTO PpOHTA

MPOIYCKa JIbJa

YcrneumHpld
IPONYCK JIbAA

1987 | 5 nonHbIX BOOO-
cOpoCOB pazMepoM
14x12 M

19. bypeu- -Bypea, 280 | 1985 Cy)l(emioe ycJIO
ckag”* (xoTnoBaH | ouepe-

1IH)

Cepus B3psI-
BOB B PailOHE
HHU30BOH Ie-
peMbIivykH. O0-
pa3oBaHHE HC-
KYCCTBEHHOTO
3aTOpPA HHXKE
[IEPEMBIYKH.
3aTonneHue

| xoTnosada I
oyepenu 3a 2 —
3 OHA OO neno-
Xxona

1986 | To xe HckyccTBeH-
HO€ 3a4yepHe-
HUE JIbJ1a Ha
yyactke Hb,
CEpPHSA B3PHIBOB
. HHUXXE CTBOpA.
KotnosaH

1 ouepenu 3a-
TOILJIEH 34

S5 n1HeHn no Je-
noxona

1987 | To xe 3aTOp BBILLE
CYyXEHHH 3a 3
JHSA A0 N1e10-
Xoaa. Ycrneui-
HBIH MPOITYCK
3aTOPHOIO
nepaa. 1locne
MPOINycKa BbI-
COTa HABAJIOB
JILJA BBIILIE I1E-
| peMBIYKH OO

| DM

* Marepnans nn. 19, 20 npesicrasiaens! k. B.E. benukoseiMm n JI.H. Cynumoso#.
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r Ha3Banue elia;ia;{ﬁfu- Fon Cocras neno- Xapakrep
['2C P prHa B, M cOpocHoro ¢poHTa | Mpomycka Jbaa
1989 | Cyxennoe pycno, B | I[InaHoBo 3arto-
neBobepexk HOM JICH KOT/JIOBaH
koTnosaue Il oye- I1 ouepenn.
peay BO3BOIATCA [Iponyck nabpa
npooabHas be- YCTEILHBIH,
TOHHasA CTEHKa OCHOBHas Mac-
ITHHOH 250 M, ca Jibja 1npo-
LIUPHHOH 5 M. [LJ1a [0 JIEBO-
Bnonp nesoro 6e- | 6epexxHOMY

pera npou3BOAHTCA | KaHajy. Pas-
CTPOUTEJILCTBO Ka- | PYILUEHHH
HaJla — LUMPHHA CTPOALHXCA
20 M COOPYXKCHHUH B
koTnoBaHe ]l
oyepeaH He
MPON3OILJIO

1990 | To xe Y criemHbIi
IPONYCK JIbAa
yepes neBobe-

’ PEXHBIH KOT-

nosaH. Pa3py-

ILIEHHH CTPOSI-
IIHXCSA COOpY-
)KEHHH HE IPO-

H3011LIO
1995 | 3arannuBaeMblii 3aTOIUICHHE.
NEBOOEPEHHBIN [lepenus gepes

KOTJIOBaH 1l ouepe- | MepeMBIYKY B
U, CTPOUTENBHLIA | paHOHE MpPH-
neBobepexHbIi Ka- | MblkaHHuA. OT-
Ha KJIOHEHHA I10-
b.=52-55Mm TOKAa H 3aTOoll-
JIEHHKE JIEBOOE-
PEXHOTO KOT-
JIOBaHa. Yc-
NEWHBbIH IIPO-
NyCK JibJa

2001 | «I'pebenkan, 6 BpemenHas

JOHHBIX OTBEPCTHH | OCTAHOBKA

6x5 M Ibaay 2 — 3-x
OTBEPCTHH 10
10 — 15 mMuH.
[Iponyck npna
3aTPYIHCHHH
L HE BbI3BAJI




72 CO 34.21.145-2003

[Tpodonxerue NpuUnoX. 2

. =

Ha3zBaHue b eféasﬁnaf [“;H_ Fom CocraB nej10- Xapakrep
[2C bHHa B, M cOpocHoro ppoHTa | nponycka ibja
| 20. Yers- p. Konsima | 2002 [ Cyxer.Hoe pycio Hpy»xHoe
CpenHe- 50% (koTnosaH I BCKPBITHE MPHU-
KaHCKasd ouepenu) TOKOB CQOp-
be=270 M MHPOBAJIO 3a-
F TOP BbILIE KOT-
JIOBaHa, Ipo-
| PBIB KOTOPOIO
| BbI3BAJI 3aTOI-
| JIEHUE 10CIE -
HEro
2003 | Toxe Ocnabnenue

2004 | To xe

JIEASIROrO 110-
KpOBa npope-
3IMH M 3a4ep-
HEHHUEM, TIPO-
H3BEAEHBI MO-
MYCKH U3 BbI-
1repacrnosio-
XeHHOro Ko-
JIBIMCKOTO BO-
NOXPAHUAHUILA,
YCKOPHBIIHE
BCKPBITHE OTO
JIbAa OCHOBHO-
ro pycna.
[Iponyck npna

| YCMEUIHbIH

To xke

r—ariur=

i —
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FPUTIOXXEHUVE 3

HaznavyeHre 0TMETOK HE3aTAIIMBAEMbIX OIPAXKIAAIOLIHX
nepeMbIiYeK KOT/I0BaHa 1 ouepeaH

OTMETKH He3aTallJIMBAaEMBIX OrpaXkaarlluX nepeMeidek | ouepeau on-
pPEAENAIOTCH NPOIYCKHOH CIOCOOHOCTBIO pyciia HUXKE CTBOPa TMAPOY37a B CITy-
yae o0pa3oBaHus 3aTOPOB.

[Iponycknas cnocoOHOCTH pycila B 3MMHHI NIEPUOA XapaKTEPU3yeTCH
3HAYCHHEM MHHHMAaJIbHOTO 3UMHET0 K03 duumeHTa pacxona (K ).

Ilo 3HaueHnaM 3uMHero pacxoga () u K pacCYHTBIBAETCA JIETHHH
pacxoa () , IpH KOTOPOM YPOBEHb BOJBI OyI€T paBEH YPOBHIO IIPH 33JaHHBIX ()

3.MHH

O,
K

3.MHH

Q, =

[lo kpuBont H = f{Q) nnsa Oe3ieHOI0 [IEPHOLA HAXOUUTCA COOTBETCT-
BYIOLMH 3HAYEHHIO () MaKCHMaJIbHbIH 3aTOPHBIH YpOBEHb BoAbl A . OTMeTKa
rpeOHs orpaxkaarouux 1amo NpHHUMAETCs Kak

H=H +1,59M™

1aT.MAKC

Hanpumep, npu Q = 7200 m’/cn K = 0,4 3nayeune Q = 7200/0,4 =
= 18000 m’/c. Ilo rpaduky, npuBeneHHOMY Ha pucyHke, mng O = 18000 m’/c
ONPEACACTCS MAKCHMAIIbHBIH 3aTOPHBIH ypoBeHb Boabl H = = 9,8 M. Torna
OTMETKA rpebus orpaxknarowx namo H=H  +1,5=9 8 1, S5=11,3Mm.

1200

1000

g

600

2

Y poBeHb BOIbI , CM

200

0 5000 10000 15000 20000 25000

3
Pacxon Boabl, M7/C

3aBucumoctb O = f{H):

————— —  JUISl JICTHUX YCIIOBHH; = = = - JUISI 3HMHUX YCIIOBUH
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[MPUTTOXXEHHNE 4

Onpenesienne XapaKTepUCTHK HAaBaJIa JIbAa
HA COOPYKeHHSl OTKOCHOTO THIIA

Ouenka 00 beMa M BRICOTHI HaBaJla JibJla MOXET OBITh BBIIIOJIHEHA 10 pa3pa-

O0oTkam [26].
B xayecTBe HCXOAHBIX JAHHBIX CIEAYET MPHHUMATH:
OJIMHY neasaHoro nonsa — [
CKOPOCTh ABHXKCHHS IEASHOIO NOAA  — v ;
MaKCUMaJIBHYIO TOJIIHUHY Jibja — A I

yT0J1 HAaKJIOHA beperoBoro orkoca — [3;
yI0Jl ECTECTBEHHOTO OTKOCA JIbAA B HABAIE — (;
MOPUCTOCTD JILJA B HABANE — Y/ .

O0neM HaBasia TbAa ONpeacasacTCs

v 3,150°°v, h, .
g (1+ctgp)”

BricoTa HaBasia 1bJ1a HaJl YpOBHEM BO/IbI

1y 6,310’5vf h, sin((p — B)sin((p + [3)

e
A

’ g (1+ctgB)”(1-y, )sin2¢
\ :

JlnvHa HaBajsia ibaa
L. =35H,.
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[TPUTTOXXEHUE 5

[Iponmyck HIyrd Yepes rayOHHHbIE BOXOCOPOCHI

Jls mponycka myrH dyepes myOHHHbIE BOAOCOpOCH HE0OX0AHMO BbIOpaTh
PEAKHUM pacxoioB, CIIOCOOCTBYIOLHUHN IBHKEHHIO LLIYTH 110 BOAOCOpocaM 0e3 ocrta-
HOBKH LIYTH # 00pa30BaHu LIyrOBOI0 KOBpa, CO3AAI0ILEr0 AONOIHUTENLHOE '/l
PaBANYCCKOE CONPOTUBIICHUE AJIst NOTOKA BOJHI.

PexuM nepeMellieH|s WYTH B [IOTOKE COIMIAcHO [27] MOXeT ObITh onpeae-

Q2

fIeH Mo aAHarpamme Ha pucyHke, rae X =h [h; Y = ClpRt

rae hm — TOJIILHU-

Ha CJIOA ILYTH.

Y -10°
16 30Ha CBO- 30Ha coboaHOro
"] boanoro NepeMeLLEHHA ITyTH
2.44{nepemelie-
2,2
2.0
1,8
lllf-‘? 30Ha BCIUIbIBAHHA
’ IIYr¥ ¥ 0Opa3oBaHus
1,2 LIYrOBOro KOBpa

0 0,10240304050607080910X

JluarpamMma uis onpeelieHHs peXxHmMa repeMenieHus LyroBOiH Macchbl

[lonmapnaHue pacyeTHbIX TOYEK BHYTPb 30HBI, OFPAaHHYEHHOHN IMHHEN rpadH-
Ka, COOTBETCTBYET OCTAaHOBKE M BCIUIBIBAHHIO JibJa ¢ 00pa3oBaHHEM LIIYTOBOTO
KOBpa HJIH 00pa30BaHMs JIEASHOIO MNOKPOBA NMPH CMEP3aHUH YaCTHII LIYTH.

be3ocTaHOBOYHOE ABHKEHHE LIYTH 11O AJTHHE IMYOHMHHOrO Bojgocbpoca by-
JeT UMETb MECTO, KOT1a OTHOCUTEIbHAS TOJIIHHA CJIOS IYTH IPH 3aRaHHOM CKO-
POCTHOM TapaMmeTpe Y BBIMAET 3a rpaHULly CTaOUIIBHOCTH.
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MPUTNTOXXEHUE 6

Cnoco0bl OCTAHOBKH J1b/1A BbIILIE CTBOPA COOPYXKEHHMH

J{71s OCTAHOBKH JibJ1a BBILIE COOPYKEHUHN MOTYT MPHUMEHATLCS TJIABYHYHE
OrpaxIarouide YCTPOMRCTBA B BUIC 3aNIaHEH, MO3BOJIAIOLIME KAK 331€PXKUBATH I10-
BEpXHOCTHBIH JIEl, TaK H HaNpaBATh €ro B Apyrue 6e3onacHeie mecta. KoHCTpyK-
LU 3aMaHy 00bIYHO npeicTaBaseT COO0N paa 00bEAUHEHHBIX APHUPAMH 3BEHb-
eB (M3 COeIMHCHHBIX LCNAMHU UM 6osiTaMH OpEBEH MIIH B BHJIE ITIOHTOHOB). bollee
HaJdeXKHBIC 3aMaHU 000PYNYHOTCA MOIPYKEHHOM B BOAY 3a0paIbHOH CTEHKOH B
BHJIE JICI032IUTHOIO KO3bIpbKa, AONOJHUTEIbHO UCKITIOYAIOLIEH ITOAHBIPHBAHHE
NbAAa. 3aKpeIIeHHE KOHLIOB 3aM1aHH NPEANOJiaracT BO3MOXHOCTD €C BEPTHKAJILHO-
ro NepeMeELIeHUs NMPH UAMEHEHHUH YPOBHEH BO/Ibl.

B xauyecTse npyuMepa MOryT ObITh NPEIIOKEHBI HECKOIBKO BAPHAHTOB 3a-
naHe# (puc. [16.1,116.2, [16.3).

OHUM U3 crnoco0OB OCTAHOBKH J1bJa ABNAETCA 0Opa3oBaHHE HCKYCCTBEH-
HBIX 32TOPOB Ha OE€30MMaCHBIX MO YCIOBUAM 3aTOPOOOPA30BAHUSA YHACTKAX PEKH.

s 3TOH UENM MOXET CIY>XHTh CUCTEMAa U3 HECKOJIbKHMX YCTpauBae-
MbIX (110 yrioM 45° k b6epery pekH) wmnop (rnonaysanpyn) no oboum deperam pe-
K1 [28]. PaccTosHne Mexay OCAMH MOJy3anpya HE AOJKHO MPEBBILIATEL JABYX
LUIMPHUH peKH B nnepuoa Mexenu (puc. [16.4).

[ IpoyHOCTHEIE pacyeTsl NOAATIIMBBIX COOPY)XEHHUH BINONHAKOTCA N0 CHHI1

2.06.0482* n. 5.8(1995r)).

MaccuBHas onopa MaccuBHag onopa
=
L
=
. —
e
e E —— ——— === =
L,=300,0 m
- -

Puc. I16.1. OnHonponeTHas Ncao3afepkuBaioulas 3arnaHb, yaepXHBacMas
MAaCCHBHBIMH ONOpaMH
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HHINETnNN
45y

v

Puc. 116.4. YctponcTo nonysanpyn ajs CO3JaHHA
HCKYCCTBCHHOTO JIEASHOIO 3aTOpAa
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[TPUTTOXXEHUE 7

Cnpasounbie TabjJaHubI JJ1S pacyera pagHaAllHOHHOH
COCTABJIAIOILEH TEILIOBOro fHaaHca Ha BEPXHEH
MOBEPXHOCTH JIb/IA

Tabnuya [17.1

3uavenusn (Q +gq),, Br/M’

_l:panycm M e ¢ a4 n B

leie‘f:,’r‘:' v | v | vi|lvo|vin| x| x | x

293 [ 205 ] 261 | 216 [ 172

291 295 |1 257 |1 209 | 163

| 290 293 | 252 | 201 | 155

286 292 1 247 | 194 | 144

284 290 | 241 | 186 | 136

280 287 1 236 | 178 | 126
276 2851230 169 | 116 | 92
44 94 | 142 | 205 | 271 283 | 224 | 160 | 107 | 81
46 85 | 131 | 197 | 266 279 { 217 | 151 | 98 | 72
48 74 | 122 | 188 1260 {313 {334 320276 | 211|143 | 87 | 63
50 65 | 112 179|255 {311 (3343191272204 | 134| 78 | 55
52 55 11021170 | 249 | 307 | 333|317 ]|267|197| 124 ] 66 | 45
54 45 | 92 | 162 243|305 333|316 263|188 115 59 | 37
56 36 | 84 [ 152|237 |3011{333|314]|258|180]106]| 51 | 29
58 26 73 | 143 | 230 |1 299 | 333 | 313 (254|172 | 97 43 22
60 19 | 64 | 1342221297 (333313249164 | 87 | 35 | 15
62 14 | 55 | 124 215]293 (334312243155 79 | 27 | 10
64 9 45 | 114 | 208 | 291 | 335 312 | 237 | 147 | 67 20 7
66 s | 37 1105|200 288 336312232137 59 | 13| 3
68 2 | 29| 95 [ 193286340 | 312|228 129]| s0 | 8 | 1
70 0 | 21 | 85 | 1842851342313 (223|120 41| 2 | ©
72 0 | 15| 74 1781286336 |315|220[110| 33 | 1 | 0
74 0 [ 10 | 64 {171 2871349320217 101{ 24 | 0 | ©

76 0 6 55 | 164 | 288 | 354 | 323 | 214 | 92 17 0 0 |
78 0 | 2 | 45 1158|291 357|328 (213 84 | 10| 0 | 0 |

80 o | o |36 [152{293 361331212074 5 | 0o | 0
82 0 | 0 | 27 [150{295]365]|335|213| 64| 2 | 0 | ©
84 0 0 19 | 149 | 298 | 369 | 337 | 214 | 55 0 0 0
86 0| o 147 1299 {372 (341|214 47| 0 | 0 | ©
ode! 0 0 147 | 3001 373 | 343 | 215 | 41 0 0 0
90 0 | o 147 | 302 {374 | 344 [ 216 | 37| 0 | 0 | ©
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Tabruya [17.2

Cpeanemuporuble 3HaYeHHA KOMDHIMEHTA X

I'panycel
CEBEPHOHN

LLIHPOTHI _
0,40
Tabauya I17.3
CpeaHemHpoTHbIe 3HAYEHHsI KOI(PHIHEHTA ¢,
['panycni ]
CEBEPHON 30 40 50 60 70
ITHPOTHI ~ -
0,63 0,68 0,72 0,76 0,80
Tabauya 117.4

JdPexTHBHOE HINyueHHe npH Oe3001auHoM HebGe [, Br/M*

Teunepé'rypa BnaxHoctb Bo31yxa, MO
poaayxa,C | 1,0 [ 2,0 4,0 6,0 8.0
20 77 - - - -
—10 91 84 — — —
0 105 98 84 — —
10 119 112 98 91 77
20 ~ — 112 105 91
Tabruya [17.5
AnnlOeno anaa, cuera A
Bun nbna, cdera Anpbeno A ]
YHCTBIN 1€ 0,12
Masionpo3payHeli jieq ¢ My3bIpbKaMHU 0,2-0,3
BO3JyXa
Tanbiil nex 0,3-0,4
CBexeBbINaBLUIHN CHEr 0,85 - 0,95
YKCTBIH Bi1aXXHBIM CHET 0,6 -0,7
3arpa3HEHHBIA CHET 0,4-0,5

BeceHHHH TAWLIHH CHer 0,3 - 0,4 J
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Koppexkrop T.M. bosuuesa
KoMmnslorepHas Bepctka H.H. Cedosa

[ToanucaHo B nieuars 16.05.2005.

@opmart 60x90 1/16. bymara tunnorpagckas Ne 1. [Teyars odcerHas.
[Teu.n. 5,25. Tupax 300. 3aka3 6.
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