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BBenenune

B pamxax [Ipoekra « 1YBP-®eprana» B 2010r, Obia mocraBieHa 3aja4ya pa3padOTKU Mpo-
cTeiimumx pekoMeHaanuit s nepconana ABIT no BeIOopy MecTa M TUNa BOJOMEPHBIX yCT-
POMCTB ¥ UX CTPOUTENLCTBO Ha KaHanax ABII. YuuteiBas octpelif nepuut B nogo0HON u-
TepaType U OTCYTCTBUSA B JOCTATOYHOM KOJIMYECTBE HOPMATHUBHBIX JOKYMEHTOB, PETJIAMEH-
TUPYIOIIUX BHIOOp MapamMeTpoB BOJOMEPHBIX YCTPOMCTB, ObLTu pa3paboranbl «PexomeHna-
UM 110 BBIOOPY MECTa, TUIA M CTPOUTEILCTBY BOAOMEPHBIX ycTpoiicTB B ABII». B cocras
«Pexomenpamuii. . .» JTOMOJHUTENBHO ObUIM, BKJIIOYAJIM MaTEpUabl 10 MPOU3BOJICTBY MOITO-
TOBUTEJIbHBIX Pa0OT Mepesi CTPOUTEIHCTBOM BOJIOMEPHBIX YCTPOMCTB, I'paJyUpOBKU U 00pa-
OOTKHU Pe3yJbTaTOB W3MEPEHUH, MOATOTOBKU TEXJAOKYMEHTAIMH Ul aTTeCTAllMH U MTOBEPKU
ruaponocToB. B coctaB «PekoMennanuii. . .» Takke ObUIM BKJIFOUEHBI MaT€pUalbl U BOIPOCHI,
BO3HHKIINE Ha OCHOBe peanu3zauuu [Ipoexra «11YBP-®eprana» 2002-2010rr.

1. Bb16op MecTa cTpOUTEILCTBA U THIIA BOAOMEPHOI0 YCTPOHCTBA
Kak nokasan onbiT peanuzanuu [Ipoekra «1YBP-®eprana», OCHOBHON TPYAHOCTBIO TUIPO-
meTpoB U ¢epmepoB ABII sBisiicss BBIOOp MecTa CTPOUTEILCTBA BOJAOMEPHOTO YCTPOMCTBA,
BBUY OTCYTCTBUS IPO(PECCHOHATBHBIX 3HAHUH M MPAKTUYECKOTO OMBITA TUAPOTEXHUYECKOTO
CTpOUTENbCTBA. B OONBIIMHCTBE cllydaeB THApPOMETphl U ruapoTexHuku ABII Hukorma He
3aHUMAJIUCh CTPOUTEIBLCTBOM THIPOIIOCTOB, & C BOAOMEPHBIMU yCTpOMCTBaMH ObUINM 3HAKO-
MBI JIMIIb TEOPETUYECKH, B PAMKaX yueOHOU MpOrpaMMbl THIPOMETHOPATUBHOTO TEXHUKYyMa
unu BY3a.
C y4eToM CKa3aHHOTO M YUYHMTbIBas MOXKEJIaHUs TUAPOMETPOB U (epMepoB MUIOTHBIX U 0a30-
Bbix ABII mpoexra «MYBP-®eprana», B «Pexomenaamuu...» ObUIM BKIIOYEHBI JOTOJIHU-
TeJbHBIE MaTepUajbl MO BBIOOPY MECTa U CTPOUTEIHCTBA BOJIOMEPHOTO yCTPOWCTBA, MOMATO-
TOBKH €r0 K aTTECTAllUU U MPaBUIbHON KCILTyaTall1y.
Kak Ob110 0TME4YeHO, OCHOBHOU TPYAHOCTHIO THIpOoMeTpoB U hepmepoB ABII sBrsiics BeiOOp
MeCTa CTPOUTENIbCTBA BOJOMEPHOIO YCTpoHcTBa. B kauecTBe mpeaBapuUTeIbHON MOJCKA3KU
IpeJIoKeHa BCIioMorarenbHas Tabnuua 1, B KoTopoi B 3aBUCUMOCTH OT pelibeda MECTHOCTH,
pacxosa, CKOpOCTH BOJbI U NMPOYUX YCIOBHUI, PEKOMEHJIOBAaHbl PA3IUYHbIC TUIBI BOJOMEP-
HBIX YCTPOMCTB, TOMYIIECHHBIX B HKCILTyaTal[MI0 PETIaMEHTUPYIOIMMHI JOKYMEHTAaMHU U Ipa-
BUJIAMH.

Taomuua. 1
MaxkcuMaJIbHBII
YKJIOHBI H PeKUM JIBUKCHHUA MOTOKA XapaKTepucTHKA pacxon Q m’/c
BOJIBI COCTaBa BOJBI 0055 0510
CopeprkaHie B3BEIICHHBIX BT, BY, BJIC, JIIT ,JIB
: BJIC, JIIL, JIB
VKIIOHBI OOJIBLINE U CPEAHUE, ABIKEHNE | HaHOCOB 10 1,0 Kr/M BIIC. P BIIC, ®P
{I]OT?IBaSYCTf}gBH/BmGCC’“ Coniepxanue HAaHOCOB OoJiee BIIC_JIILJIB BIICJIILJIB
= p— M C 3 - £l £l bl >
> > 1, 0 xr/M°, HaNW4YKe [JIAaBHU BIIC, OP BIIC, OP
Ka M Mycopa
CopneprkaHue B3BEIIEHHBIX HC, HC,
VKIIOHBI CPEHUE U MaJIble, JBHKEHUE HaHOCOB 10 1,0 K/ M° oP oP
TMOTOKA HCYCTAHOBUBIICCCA: COIICP)KaHI/Ie HAHOCOB
V=(0,01 -0,5) m/c Gonee 1,0 kr/m° Hanmume ®P ®P
IUIABHUKA ¥ Mycopa

VcioBHBIE 0003HAYECHUS:

BT — BogocimuB Tomcona, BY — Bogocnus Uunonerty;

JIIT — norok ITapmana, JIB — notok Bentypu, BJIC — Bogomepnsiii notroxk CAHUPU;

BIIC — Bogomepnsiii nopor CAHUNPU;

HC — nacanku CAHUPU (kpyriioro uim npsMOYTOJIEHOTO CEUCHHS);

OP — ukcupoBanHoe pyciio (TpanenenjaabHOro, NPSMOYToJIbHOT0, TPEYTroJIbHOr0, apaboandeckoro) npodu-

JIs.




N3BecTHO, YTO YKIJIOH JIHA KaHAJa IPOCKTUPYETCS B 3aBUCHMOCTH OT pelibepa MECTHOCTH U
OT €ro 3HaYeHUs 3aBUCUT, KAKUM OYJIET PEKUM JBUKCHHS TOTOKA BOJIBI.

HpI/I ycmanoeusuiemcsa NIBUKCHUHA ITOTOKA B 3EMIIIHOM PYCJIC KaHalla, BOAHAsA IMMOBCPXHOCTH
OTHOCHUTEJIBHO CIIOKOMHAs U TJ1agKas. B pycCii€ KaHajla OTCYTCTBYIOT CHUJIbHO 3aWJICHHBIC HUJIN
Pa3MBITBIC YUACTKHU, YPOBCHDb BOABI IIPAKTHYCCKHU HE MCHACTCA, HUYTO HE IMPCIIATCTBYCT TCUC-
HHUIO BOJHI.

[Ipu neycmamnoseuswiemcsa BUXKEHUN NOTOKA €ro 3JIEMEHTHI (CKOPOCTh, IIyOMHA, pacxon U
IIp.) U3MEHSIOTCS KaK 10 BPEeMEHH, TaK U Mo JuinHe. Takol XapakTep IBIKEHUS MOTOKa Xa-
PaKTEpPEeH JJIsl CUIIbHO 3aWJICHHBIX KaHAJIOB C MaJIbIMU YKJIOHAMU JHA, 3apOCIINX BOJIHOM pac-
TUTENBHOCTBIO.

ITo Bcelt 3TO COBOKYIMHOCTH MPU3HAKOB, TUAPOMETP WIM BOAOINOJb30BATEb HA MECTE JOJI-
JKEH ONPENETUTh PEKUM JIBIKCHHS OTOKAa. HemalloBaXkHYIO poOJib UTparOT XapaKTEPUCTHKU
COCTaBa OPOCHUTENBHOM BoAbl. Ecnu copepiaHue B3BELIEHHBIX HAHOCOB OYJET MPEBBILIATH
3HadyeHHs 6onee | Kr/M° , HIIM MOTOK TPAHCTIIOPTUPYET OOJNBIIOE KOJIMYECTBO IJIABAOLIETO
Mycopa, OyJieT MPOUCXOAUTh MOCTOSHHOE 3aWJICHHE MOPOroB (BOJAOCIUBHI) U 3a0MBaHUE OT-
BEPCTHI BOJIOMEPHBIX YCTPOUCTB (HACAAKH), U B pe3yibTare, TUAPOIOCT MEPECTAHET BBIMOJI-
HATh cBoU (pyHKUUU. [[oATOMY 117151 MpaBUIBLHOIO BBHIOOpAa MECTa CTPOUTEILCTBA THAPOIOCTA
HEOO0XO0IUMO MTPOU3BECTH PSIJ MOCIECIOBATENBHBIX ICHCTBUM.

1.1. Ilocneoosamenvrnocms Oeiicmeuil npu ¢ploope
Mecma cmpoumensCcmea U muna 6000MepHo20 ycmpoiicmad.

1. BpIOpaTh y4acToK KaHaja ¥ CTBOP MIPOCKTUPYEMOTO THAPOIIOCTA;

2. BusyallbHO ONpPENEINTh PEKUM JIBHKEHUSI IOTOKA, TPOU3BECTU OLIEHKY COCTaBa OPOCH-
TEIBLHOM BOMBI;

3. HW3mepuTh cpeqHIO0 MIMPUHY 10 AHY (B), 0 BepXy (B) u ctpoutenshyto BeicoTy (h) ka-
HaJla U ONPEAEIUTh JIMHY MPSIMOJIMHENHOI0 y4acTKa;

4. BsIOpaTh MOAXOIALINI TUII BOJOMEPHOTO YCTPOMUCTBA.
ToscHnenus no kaxcoomy nyHKmy Oetcmeuii:

Ilo nepeomy nynkmy: y4acTOK KaHaja, IJIe¢ HAMEYACTCsl CTPOUTEIBCTBO THAPOIOCTA, TOIKEH
OBITh TPSAMOJIMHEHHBIM, JIHHON He MeHee L = (6-10) * b, rone b — mmpuHa KaHana Mo JTHY
puc.l. CTBOp ruapoNnocTa J0HKEH ObITh pa30UT Ha cepelluHe UM, YyTh HUXKE CepeluHbl -
HBI NPSAMOJIMHENHOr0 yyacTka Ha paccrostHuu 1= 0,5-0,7 * L. IlyreM BHU3yanbHOro ocMOTpa
Ha/l0 yOeuThCsl, B OTCYTCTBHE OTJIOKEHUI JOHHBIX HAHOCOB, MOBPEKACHUN OEpM U OTKOCOB
KaHaja,

L=(6-10)*b

Puc.1. [IpogonpHbIi 1 onepeyuHsli npoduis BEIOpaHHOTO
y4JacTKa KaHaja
Ilo emopomy nynxmy: IPOU3BECTH OCMOTP BOJAHOM MOBEPXHOCTH U JIHA y4acTKa KaHajga Kak
BBEpX, TaK M BHU3 IO TeueHU0. ONpenenTh peKuM JBHKEHUS IIOTOKA M JaTh BU3yaJIbHYIO
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OILICHKY KaueCcTBa OPOCUTEJIbHOM BOJABI (HAIWYUE HAHOCOB), TJ€ HAMEUYEHO CTPOUTEIHCTBO
TUAPOIIOCTA;

Ilo mpemvemy nynkmy: 1o tabnuue 1, B 3aBUCUMOCTH OT Pe3yJIbTaTOB OCMOTpPA MO IMYHKTaM
1;2, mpou3BecTy MOI00P MOIXOISIINX THIIOB BOJOMEPHBIX YCTPOUCTB, IPUTOIHBIX AJIS yueTa
BOALI B 3TOM CTBOPC. B 3aBucumocTn ot q)HHaHCOBI)IX BOSMO)KHOCT@I\/’Ij HaJIM4nus1 MCECTHBIX
CTpoiiMaTepuanoB U MPoYnX (PaKkTOPOB, OKOHYATEIILHO MPOU3BECTH BBIOOP MOAXOMASIIETO TH-
I1a BOJIOMEPHOI0 YCTPOMCTBA.

2. CtangapTHbie BOJOMEpPHbIe YCTPOHCTBA /ISl H3MEPEHHs PACX010B BOABI

B kauectBe CTaHAAPTHBIX YCTpOﬁCTB AJIL U3MEPCHUA PaCXO40B BOJABI IIPUHATHI CICAYIOIINC
THUIIBI BOOOMCPOB!

1. BomocnuBbl ¢ TOHKOHM CTEHKOM, pa3IMuHOrO MPOQUIIS;
Pacxonomepusie moporu CAHUMPU;

Jlotku Benrypu;

Jlotku Ilapmana;

Jlorku CAHUWPU (Spuesa).

A

Bce BrimenepeurcieHHbIe BOJOMEPHBIE YCTPOMCTBA YAOBIETBOPSAIOT TpeboBaHusiM Ctanaap-
toB wiu [IpaBun, O6maromaps ueMy o0ecrieUrBaeTCsi BO3MOKHOCTh U3TOTOBJICHUS U IPUMEHE-
HUS TAKUX U3MEPUTENBHBIX YCTPOUCTB 0€3 MHANBUAYATHHON TPaayHPOBKH.

Hwuxe paccMoTpuM mpeHa3HAYCHHBIC JJIsl yUeTa pacXoJI0B BOJAbl Ha BHYTPUXO3SHCTBEHHOU
OpPOCHUTENFHON CEeTH U TOTYUYHUBIIINE HAUOOIBIIIEEe PACIPOCTPAHEHUE CTAHIAPTHBIE BOIOCIUBHI
Tomcona, Yunonertu u notku CAHUMPU (Spuesa).

2.1. Booocnuevt Tomcona (BT) u Yunonemmu (B4)

Bonocmue BT-50 npennaznadeH s u3mMepeHus pacxoqoB Boasl 10 50 ji/c. Bomocnmus BT
W3rOTABJIMBACTCS KaK MEPCHOCHOM, TaK U CTallMOHAPHON KOHCTpYyKIuH puc.2. KoHcTpykuus
€ro COCTOMT M3 BOJOCIHBA TPEYTONLHOM (POPMBI, CXOMAIMMHCA KPOMKaMH 101 yritoM 90°,
W3rOTOBJICHHOTO W3 JINCTOBOM CTalM TOJIIMHOW 3 MM; YTrOJIKa JKECTKOCTH M YPOBHEMEPHOU
PENKM, YKPEIUIEHHOM Ha CTEHKE BOJOCIMBA HAKIOHHO 1of (45°) mmm Beptukanbho (90°).
Kpomxka nopora BogocnuBa BT, oOpatieHHast kK mOABOIAIIEMY KaHAITY, JOJKHA OBITH OCTpas,
¢ (ackoii — (45°).

Bopgocnue TomcoHa

b R

Bopocnue Yvnonettn

Puc. 2. Bogociusel



Booocaus Yunoremmu (BY)

Bopocnu Yunonerru BU-50 (cm. puc.2), npeaHa3HadeH JUisl OpOCUTENEH ¢ 1Mana3oHOM U3-
Mepenus pacxoaa ot 5 g0 80 n/c; BU-75, nns opocureneit ¢ Auana3zoHOM U3MEPEHHUs pacxojia
ot 15 mo 230 n/c. Bomocnue BU-50 oTHOCHTCS K Tpamenen1aaIbHbIM BOJIOCTHBAM C TOHKOMN
CTEHKOH ¢ 00KOBBIMH OTKOcaMH 1:4. OH U3roTaBIUBAETCS, U3 JIUCTOBOM CTAJIM TOJIIUHON 3—
4 MM; 1 YTOIKOB JijIsl oOecriedeHust )KecTKOCTH KoHCTpyKkuuu. [llupuna rpe6Hs Bogocnusa (b
= 50 cM) BBINONHSIETCS € JOMYCKOM + 2—3 MM, OCTajIbHbIE pa3Mepbl — C 10IyCKoM + 5—10 MM;
KPOMKa BOJIOCIIMBHOTO OTBEPCTHSI IOJKHA ObITh POBHOM, YUCTOM, O€3 3a3yOpHH U BBICTYTIOB.
Bonocnue BU—75 u3roraBauBarOT U3 CTald TOJNIIUHON 4 MM, BOJOCIIMBHOE OTBEPCTUE JTOJIK-
HO OBITH POBHBIM 0€3 3a3yOpuH u BeICTyNOB. OCHOBHOM pa3mep rpedHs b = 75 cM, BBINOJIHSA-
€TCs C AOIYCKOM * 5 MM, OCTaJIbHBIE pa3Mepsl ¢ JOIMyCKOM + 10 Mm.

[Hupuna rpedust BogocianBoB BT u BY BeIMONHSIOTCS ¢ 10MycKOM + 2—3 MM, OCTaJIbHbIE pa3-
Mephl — ¢ JonmyckoM + 5—10 MM; KpoMKa BOJOCIMBHOTO OTBEPCTHS JOJDKHA OBITH POBHOM,
YHICTOM, 6€3 3a3yOpHH U BBICTYIIOB.

Kpomka nopora BogociuBoB BT, BU OwiTh ocTpoii ¢ dackoit 45°, oOpaleHHOW HABCTpEUy
MOTOKY.

YpoBHeMepHast perika JOJDKHA OBITh M3rOTOBJICHA Ha CIECIHATM3MPOBAHHOM 3aBOJIE U3 Me-
TaJjula C MOKPBITUEM BOJOCTOMKON Kpackoil. JleneHus 1 yuciia He JOJKHBI CTUPAThCS, a HyJIU
peeK JOJKHBI COBIAAATh C OTMETKOW IrpeOHsl BOAOCIMBA; BCIO METANIOKOHCTPYKIUIO OKpa-
IIMBAIOT B TPU CJI0SI MPOTUBOKOPPO3UOHHOM KPACKOM.

Tpebosanus ona ycmanosxku eodociusos BT, BY.

® 3eMIJITHOM y4acTOK KaHalsa, MpeIHA3HAYCHHBINA JJI YCTAaHOBKU BOJOCIHBA JIOJKEH OBITH
MPSIMOJIMHENHBIM ¢ JUIMHOM He MeHee L = 10 * b, ¢ cuMMeTpHUYHBIM NONEPEUYHBIM Ceue-
HHUEM;

®  3eMIJITHOM y4acTOK KaHaia (JIHO U OTKOCHI), TOJDKHBI OBITh OYHMILEHBI OT MJIa, BOAHOM pac-
TUTEIIBHOCTH, MycOpa C COOJII0JJIEHUEM CUMMETPUYHOCTH;

® BOJOCJIHB CIEAyeT YCTaHABIMBATh CTPOTO BEPTHUKAIBHO, M MEPHEHANUKYJISIPHO OCH KaHa-
J1a, Bpe3asi €ro B THO U OTKOCHI 36MJISTHOTO Pyciia, Ha CepeuHe MOArOTOBICHHOTO y4acT-
Ka;

e 1opor (rpebeHb) BOAOCIHMBA JOJDKEH OBITH CTPOTO TOPU3OHTAIBHBIM, BEpTUKaIbHAsS
CTEHKA MEPIEeHAUKYJIIPHON OCHOBaHUIO, OCh BOJOCIIMBA JOJKHA COBIAJATh C OChIO Ka-
HaJa;

e BBICOTa MOpora BojociuBa «P» momikHa ObITH OONbIIE MAaKCUMATbHOM TITYOUHBI h max B
KaHaJie puc.3, 3a BOJOCIUBOM,;

e  HayaJlo MOJBOJSAIIEIO U KOHEI OTBOJSIIETO YYaCTKOB KaHaa, JOJKHBI BBITIOIHITHCS BU-
1€ TUAPOTEXHUYECKOro 3y0a, T.e., 3aJMBKOM OCTOHOM HMEIOIIEH IUPHUHY M TOJIIHUHY
JIBYKPaTHO MPEBbIIIAIONIEH TOIIUHY (t), 0ETOHHON OOIMIIOBKH JTHA KaHAJIA;

e 1pu cKopocTu TeueHus ooinee 0,5 M/c MOABOAIINNA yYaCTOK KaHasa mepesl BOJOCIUBOM
CJIeTyeT PaclIupHTh, a THO YIIIYOUTD JUIsl yMEHBIIICHUS CKOPOCTH IMTOTOKA.

7 Bepva karana
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Puc. 3. I'mapomnoct ¢ BogocauBom YUMONIETTH.




IIpumevanue: /{1 ycTaHOBKU MOpOra BOJIOCIIHMBA B CTPOrO FOPU30HTAIBHOE MOJIOKEHUE U
NPUBSA3KH OTMETKH €ro Mopora K HyJIO0 TMAPOTEXHUYECKOH peilku, peKOMEHIyeTCsl UCIOIb-
30BaTh HUBEJIUP WM TUAPOYPOBEHb, UCIOJB3YS Ul 3TOM LI€JIM HAMOJHEHHBIM BOJOW JUIMH-
HBII MPO3PAYHBII HUIAHT MAJIOTO JUaMeTpa (IPUHIMIT COOOLIAIOIIMXCS COCYIOB).

Hsmepenue pacxo0o6 600bi 6000causamu
Omnpenenenue pacxoaa BOAbI MPOU3BOAUTCSA MO padoynM Gopmyam:

JUJIsL TPEYTOJIbHOTO BogocauBa BT

Q=1.4*H2«/E,M3/C (1)
JUISL TpareenaalbHbIX BogocanBoB BY,
Q=1.9*b*Hx/ﬁ,M3/c 2)

rjae: b — mmpuHa mopora BOJOCIUBA, (M);
H — Hamop BoibI HaJ| MOPOTOM BOJIOCIIUBA, (M),

Jlist ynoOcTBa onpeielIeHus pacXoA0B BOJABI TIO YPOBHIO PEHKU 3HAUCHHS PACXOJI0B BOABI IS
BCEX TUIIOB BOJIOCIUBOB ITPUBE/ICHHI B TaOIHUIIE 2.

Tabnuua. 2
YpoBeHsn BY-50 BY-75 BT-50 YpoBensn BY-50 BY-75 BT-50
110 peiike Pacxon Pacxon Pacxox 10 peiike Pacxon Pacxon Pacxon
H (ecm) Q (n/c) Q (/) Q (/c) H (cm) Q (/) Q (/c) Q (r/c)
3,0 5,0 - - 16,5 64,0 94,0 15,0
3,5 6,0 - - 17,0 61,0 98,0 17,0
4,0 7,0 - - 17,5 70,0 103,0 18,0
4,5 9,0 - - 18,0 73,0 108,0 19,0
5,0 10,0 16,0 0,8 18,5 76,0 114,0 20,0
5,5 12,0 18,0 0,9 19,0 79,0 120,0 22,0
6,0 14,0 21,0 1,3 19,5 82,0 124,0 23,0
6,5 16,0 23,0 1,5 20,0 128,0 25,0
7,0 18,0 26,0 1,8 20,5 132,0 26,0
7,5 20,0 30,0 2,1 21,0 136,0 28,0
8,0 22,0 33,0 2,5 21,5 140,0 30,0
8,5 24,0 36,0 2,9 22,0 145,0 32,0
9,0 26,0 39,0 33 22,5 150,0 33,0
9,5 28,0 42,0 3,9 23,0 154,0 36,0
10,0 30,0 46,0 4,5 23,5 160,0 38,0
10,5 32,0 49,0 5,0 24,0 166,0 40,0
11,0 35,0 52,0 5,6 24,5 170,0 42,0
11,5 37,0 55,0 6,2 25,0 175,0 44,0
12,0 40,0 59,0 7,0 25,5 180,0
12,5 42,0 63,0 7,7 26,0 186,0
13,0 44,0 66,0 8,5 26,5 191,0
13,5 47,0 70,0 9,3 27,0 197,0
14,0 50,0 74,0 10,0 27,5 202,0
14,5 52,0 78,0 11,0 28,0 208,0
15,0 55,0 82,0 12,0 28,5 214,0
15,5 58,0 86,0 13,0 29,0 220,0
16,0 61,0 90,0 14,0 29,5 225,0




Oxennyamayus eodociusos (BT, BY)

s HoOpMabHOTO B TMpeAeniax JOMyCTHMONW TOYHOCTH (G + 5%) ydera BOABI HEOOXOAMMO
coOII0IaTh CIIEAYIONINE MTPaBHJIA:

® CHCTEeMaTHYECKHU MPOBEPATh TOPU3OHTAIHLHOCTH MOPOra U BEPTUKAIBHOCTh CTCHKH; Clie-
IUTh, YTOOBI HYJIM PEEK COBIAJANINA C YPOBHEM IOPOTa;

®  OUHUIIATh B Cllydae 3aujiCHUs MOJBOASAIIMIN y4acTOK KaHana (ropor P 1omkeH ObITh BbIIIE
ITHa KaHalla B BepxHeM Obede); He MOIMyCTUMO 3aTOIUICHHE TPeOHS BOJIOCIHBA CO CTOPO-
HBI HIKHETo Obeda (puc. 1);

® [IPOU3BOJUTH HE pexe | paza B rog PeMOHT BOJOCIMBHOW YCTaHOBKHU (OYHMCTKA OT HAHO-
COB, HCTIPaBJICHHE 1e(DEKTOB, OKpACKa, 3aMEHA PeeK U T. 1.).

Jlna mansix xaHanoB ABII pexomennyetcst crpouts notok CAHHUHNPU, ocranbHble JOTKH
(ITapmiana, Bentypu) He pexomeHayroTcst aisi ctpoutenscTBa (em. PIAIT 99 - 77) T.kx., oHH
CJIO’KHBI B U3TOTOBJICHHH.

2.2. Booomepnuwiit nomox CAHUHPH (BJIC)

Bonowmepusiit noroxk CAHUMPU wunu cokpamenHo BJIC — mpencrasnser co0oil KOPOTKHiA
JIOTOK, CO CXOJSIIMMUCS K HIDKHEMY Obe]y BEPTHKAIHHBIMH CTEHKAMHU M TOPHU30HTATBHBIM
nHoM. CompspKkeHHe JIOTKa ¢ KaHaJIoOM B BEPXHEM M HU)KHEM Obedax OCYIIECTBISETCS OT-
KpBUIKaMU; MPU 3TOM B BOAOOOWHOM 4dacTu ycTtpauBaercs kosozeu. [IpeBwlieHue mopora
«P» Han nHOM KaHanma HeoOs3aTeNbHO. YPOBHEMEpHas peilka NMpHUKpervisieTcs K NepeaHen
CTEHKE JIOTKA, HOJIb PEHKHU J0JKEH COBMAJaTh ¢ OTMETKOM JIHA JIOTKA pHC.4.

Puc.4. Bogomepnsriit ioroxk CAHUNPU (BJIC)

Pa3mepsI TOTKOB M MX NPOITyCKHAs! CIIOCOOHOCTh B 3aBHCUMOCTH OT BBIXOJJHOTO pa3Mepa IH-
PUHBL, IPUBEIEHBI B Tabnuie 3.

Tabmuna. 3
Pa3zmeps! IIIupuHa BHIXOAHOI YaCTH JIOTKA 6, (M)
JoTKa 0,2 0,3 0,4 0,5 0,6 0,7 0,8 1,0

IITupuHa BXOAHOM YaCTH JIOTKA

_ 0,34 0,51 0,68 0,85 1,02 1,19 1,36 1,76
B,=1,76 s,
Juna notka [=2s, 0,4 0,6 0,8 1,0 1,2 1,4 1,6 2,0
BricoTa BepTHKaNbHBIX CTEHOK JIOTKA
H=(1.5-2)s, 0,4 0,65 0,7 0,8 0,9 1,0 1,2 L5
Bricora mopora P>0,5
H yyo(H 1 <0.8H)) 0,16 0,26 0,28 0,32 0,40 0,40 0,40 0,50
Pacxoz1 BOJIBL, M°/C 0,051 0,157 0,286 | 0,555 | 0,916 | 1,064 | 1,217 | 2,140
I'mybuna Bonbl, H,,4y, M 0,25 0,40 0,50 0,65 0,80 0,80 0,80 1,0
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VYpasuenue pacxona st BJIC npu cBo60HOM HcTEUeHUN (% < 0.2) UMeeT BUJ:

O=C*b*H*\2gH 3)
0109
626 H +1

b — mupuHa BRIXOAHOM YaCTH TOPJIOBHHBI JIOTKA (M);

rne: C=0. - K03 HUIMEHT pacxo/a;

H — riryOuna BojbI Ha/I TOPOTOM JIOTKA B BEpXHEM Obede (M);

Pabouas dhopmyna umeeT BUI;
Q=L72*b*H">: n/c &)

Jlorox CAHMUMPU npennaznadeH s U3MEPEHHsI pacXo0B BOJbI IIPU HE3aTOINIEHHOM HC-
teueHun. Hezatorennoe ucreuenue ans BJIC obecnieunBaercs mpu h < 0.

i=0 \_/[’
=

Puc.5. Ilpogonsuerit npoduns norka CAHUNPU

Jli1st yioOCTBa pacyeToB 3HAYCHHS PACXO0B BOJBI B 3aBUCHUMOCTH OT YPOBHS BOJBI ITPHBE/IC-
HbI B Ta0nue 4.

Tabnuna. 4
I'nyouna BbixogHas LIMPHHA JI0TKA B, CM

BO/JbI

H, cm 20 30 40 50 60 70 80
1 0,3 0,5 0,7 0,9 1,0 1,2 1,4
2 1,0 1,5 2,0 2,3 3,0 3,5 4,0
3 1,9 2,8 3,8 4,7 5,7 6,6 7,6
4 2,9 4,4 59 7,4 8,8 10,3 11,8
5 4,2 6,3 8,3 10,4 12,5 14,6 16,7
6 5,5 83 11,1 13,8 16,6 19,4 22,1
7 7,0 10,5 14,0 17,6 21,1 24,6 28,1
8 8,6 13,0 17,3 21,6 25,9 30,2 34,5
9 10,4 15,5 20,7 25,9 31,1 36,3 41,5
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I'nyouna
BOJbI

BLIXO}lHaﬂ HIMPHUHA JIOTKA B, CM

H, eu 20 30 40 50 60 70 80
10 12,2 18,3 24,4 30,5 36,6 42,7 488
11 14,1 212 28,3 35,4 424 495 56,6
12 16,2 243 32,4 40,5 48.6 56,7 64.8
13 18,3 27,5 36,7 45,8 55,0 64,2 733
14 20,0 30,8 41,1 514 61,7 72,0 82,2
15 22,9 343 45,8 57,2 68,6 80,1 91,5
16 253 37,9 50,6 63,2 75,9 88,5 101,2
17 27,8 41,7 55,6 69,5 83,3 97,2 111,1
18 30,4 45,5 60,7 75,9 91,1 106,2 121,4
19 33,0 495 66,0 82,5 99,0 115,5 132,0
20 35,7 536 71,5 89,4 107.2 125,1 143,0
21 38,5 57,8 77,1 96,4 115,6 1349 | 1542
22 41,4 62,1 82,9 103,6 1243 145,0 165,7
23 44.4 66,6 88,8 111,0 1332 155,3 177,5
24 47,4 714 94.8 118,5 1422 165,9 189,6
25 50,5 75,8 101,0 126,3 1515 176,8 2020
26 80,5 107.3 1342 161,0 187.9 214,7
27 85,4 113,8 142,3 170,7 199,2 227.6
28 90,3 120,4 1505 180,6 | 210,7 240,8
29 95,4 1274 158,9 190,7 | 222,5 2543
30 100,5 134,0 167.5 2010 | 2345 2680
31 105,7 141,0 176,2 211,5 246,7 282,0
32 11,1 148,1 185,1 2222 2592 2962
33 116,5 155,3 1942 2330 | 2718 310,7
34 122,0 162,7 2034 2440 | 2847 3254
35 127,6 170,2 212,7 2553 2978 3403
36 133,3 177.8 2222 266,7 311,1 3555
37 139,1 185,5 231,9 2782 324.6 371,0
38 145,0 193.3 2416 290,0 3383 386,6
39 150,9 | 2013 2516 301,9 3522 | 4025
40 1570 | 2093 2616 314,0 366,3 418,6
41 217,5 2718 3262 380,6 | 4349
42 225,7 2822 238.6 395,1 4515
43 234,1 292,7 3512 409,7 | 4683
44 2426 | 3033 3630 | 4246 | 4853
45 2512 314,0 376,8 439.6 502,5
46 259.,9 324.9 3899 | 4549 519.9
47 268,7 3359 | 4031 470,3 5375
48 277.7 3471 416,5 4859 5553
49 286,7 3583 430,0 501,7 5734
50 2958 369,7 | 4437 517.6 5916
51 3813 4575 5338 610,0
52 3929 | 4715 550,1 628,7
53 4047 | 4856 566,6 647,35
54 416,6 | 4999 5832 666,5
55 4286 5143 600,1 685,8
56 440,7 5289 617,0 7052
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I'nyouna BoixonHas mMpUHA JI0TKA B, CM
BOJbI
H, cm 20 30 40 50 60 70 80
57 453,0 543,6 634,2 724,8
58 456,4 558.5 651,5 744,6
59 477,9 573,5 669,0 764,6
60 490,5 588.,6 686,7 784,8
61 503,2 603,9 704,5 805,2
62 516,1 619,3 722,5 825,7
63 529,0 634,8 740,6 846,4
64 542,1 650,5 758,9 867,4
65 5553 666,3 777,4 888,5
66 682,3 796,0 909,7
67 698.,4 814,8 931,2
68 714,6 833,7 952,8
69 731,0 852,8 974,6
70 747,4 872,0 996,6
71 764,1 891,4 1018,8
72 780,8 910,9 1041,1
73 797,7 930,6 1063,6
74 814,7 950,5 1086,2
75 831,8 970,4 1109,1
76 849,1 990,6 1132,1
77 866,4 1010,9 11553
78 883,9 1031,3 1178,6
79 901,6 1051,8 1202,1
80 919.3 1072,5 1225,8

Tpebosanus no uzeomosnenuio u sxcnayamayuu BJIC

e (CMemieHue TIOCKOCTH JIOTKA WIH €r0 OTBEPCTUSI OTHOCUTEIHHO OCEBOM IJIOCKOCTH TTO/I-
BOJSIIIETO KaHaja He JIOJDKHA MPEBBIIIATh 5 MM MPHU HIUPHUHE TMOABOASIIEIO KaHana B, <
500 mm. IIpu B, = (500-1500 mm) - 10 mm. U, Hakonet, ripu B, > 1500 MM - 15 mm;

L4 OtkJIoHeHUE OOKOBBIX CTEHOK TOPJIOBHUHEI JIOTKA, OT BEPTUKAJTIU HE JOJDKHO IMPCBLIIIATH 2
MM Ha 1 M BBICOTBHI CTCHKH.

e J[HO TOPJOBUHBI MJIM BXOJAHOTO pacTpy0da JIOTKa JOJKHO OBITH CTPOTO TOPU30HTAIBHO.
OTtkioHeHue nonyckaercs He 6onee 1 MM Ha 1 M JUTMHBI (MU IUPUHBI) TOPIOBUHBI.

e He nonyckaeTcst NOATOIUIEHHUE JHA JIOTKA CO CTOPOHBI HUXKHETO Obeda.

[Ipu npaBunsHO noctpoeHHOM BJIC MOTOK BOABI MOCTYMAET B BOJOOOWHBIA KOJIOJAEL OTBO-
TSAIIEH 9aCTH THAPOIIOCTa 0€3 MOATOIUICHUST puc. 6, T.e., BhINodHsAeTcs yciaoue h < 0.

12



Puc. 6. I'maponioct ¢ BJIC, Bun ¢ HmxHero oneda

3. PuxkcupoBaHHOE PYCJIO

B mpaxTrke BogoydeTa Korja HeoOX0AuM yueT OOJIBIINX PacX0a0B BOJIBI, WIIM B CIydasx KO-
I7la PeKUM IIOTOKAa HEYCTAaHOBUBLIMKCS, Ha IPSAMOJMHEMHOM Yy4acTKe 3€MIIIHOIO KaHala,
obopyayercs ruaporoct Tuna ¢pukcupoBaHHoe pycio (PP) ¢ ypoBHeMepHOIt peiikoid.

Jnst momyueHust pacxoaHoi 3aBucumoct O = f (H), He00X0AUMO TPOBEJICHHE HHIUBHILY-
abHOM rpanynpoBku «DPy». OUKCUPOBAHHOE PYCIIO, MOXKET ObITh BBINOJHEHO U3 OETOHHBIX
IUIAT, WM MOHOJMTHOTO OETOHA C TOJIIUHOI He MEeHee 5 CM, Ul NMPUIAHHUS YCTOHYMBOCTH
OOJIMLIOBKY MEXaHUYECKUM BO3IEHCTBUAM M Pa3MbIBY TIOTOKOM BOJABI pHC. 7.

Puc.7. ®ukcupoBaHHoe pycio

Tpebosanus k 060pydosanuro cuopomempuyeckux nocmos muna @P

e Tunpomerpuueckuii ctBop tuna «OP» nomxen o0opyaoBaTbes Ha NPIMOIMHEHHOM yua-
CTKE KaHaJla C pABHOMEPHBIM PEXUMOM IOTOKA BOJIbI;

e Ha npsiMonnHEHOM ydacTke KaHaja He IOJDKHO OBITh, KAKUX MO0 MPENATCTBUN (OTTOpPHI
MOCTa, OJIN30CTh TOBOPOTA) BIUSAIOIIMX HAa PEKUM MOTOKA BOJBI B CTBOPE THIPOIOCTA;
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L4 B 3emigHBIX pyciaax, ajid COXpaHCHUSA HCU3MCHHOI'O IMONCPEYHOI'o CCUCHUA B CTBOPC
THJPOIIOCTA, PEKOMEHIYETCs IPOU3BOINUTH OOJIHMIIOBKY OTKOCOB M JHA KaHaaa (OeTOHHbIH
MOSICOK);

e Vwyactok kaHana g «OP» nomkeH ObITh MPSMOIUHEHHBIM, C TIOCTOSIHHON (OpMOii mo-
HEPEYHOr0 MPSIMOYTOJIbHOIO, TpalnelueuaaTIbHOT0 WU MapaboIMuyecKoro CedyeHus, J0-
ITyCKAIOLIEH OTKJIOHEHUS OT CPEJHUX I€OMETPUUECKUX Pa3MEpPOB (IIMPHUHBI, CTPOUTEIb-
HOM BBICOTHI pyCJia, BETUYHUHBI 3a70KEHH OTKOCOB) He Oonee * 2 % cedeHwus, ¢ mocTo-
SIHHBIM YKJIOHOM JIHA.

e Hayano noaBoasiero u KOHeI OTBOASIIEro yyacTKOB «DPy», 10KHBI BHITIOIHATHCS BUJIE
TUIPOTEXHUYECKOTo 3y0a, T.€., 3aJIMBKOM OETOHOM MMEIOIIeH IMUPUHY U TONIIUHY JIBY-
KpaTHO MPEBBIIIAIONIEH TONUHY OETOHHONM OOJMIIOBKY JHA KaHAJIA;

e VYpoBHeMepHas peiKa JOJDKHA ObITh YCTAHOBJIEHA B CHEIMATBHOM KOJIOJIIE WA HUIIIE,
HOJIb PEMKHU JIOJDKEH COBIAJATh C OTMETKOHN /HA KaHaja B CTBOPE THAPOMETPUYECKOTO
MOCTa;

e ['mapoMeTpudecKuil CTBOP JOJKEH ObITh BCET/la YUCTHIM, CBOOOAHBIM OT HAHOCOB U MY-
copa;

e [lpu noamopHoO-nepeMeHHbIX peKUMax MOTOKa Ha TuAponocTax tumna «PPy, Heobxoaumo
IIPOU3BOAUTH KOHTPOJIBHBIE 3aMEPBI PACX0/1a BOJBI IIPU KAXKJIOM U3MEHEHHUH YPOBHS;

e [lpu cropocTH MOTOKA B KaHAJle MeHee 2 M/C JIOMyCTUMAsl JUTMHA Y4acTKa, Ha KOTOPOM
JIOJDKHBI OBITh BBIICP)KaHbl YKa3aHHBIC YCIIOBHSI, B 3aBUCIMOCTH OT IIMPHHBI KaHaja 1o
Huzy (b), nomxHa ObITh Ipeenax L = (6 - 10 )*b.

3.1. I'padyupoeka zudopomempuueckozo nocma muna @P

I'panynpoBka rugpomnocra tuna OP npoBoANUTCS ¢ LENbIO MOCTPOEHUS I'PagyUpOBOYHON 3a-
Bucumoctu O = f (H) m pacuera 1o HEW pacxXxoIHOW TAOIHUIIBI, IMOTPENTHOCTEH M3MEpPEHUS
pacxoza ruiporocTa.

[ToaroroBka u rpagyupoBka ruaponocra tuna «®P» npou3BoauTCst B COOTBETCTBUH C TPeOO-
BaHUsIMHU PyKoBOACTBa IO NIPOBEAEHUIO I'PATyUPOBKH U NMOBEPKU CPEICTB U3MEPEHHUS PACXO-
J1a BOJIbI B OTKPBITHIX KaHaJaX METOJIOM «CKOpOCTh-IuIomaap», BTP-M-1-80. Jlns nonydenus
JIOCTOBEPHOM I'pagyHpOBOYHOM 3aBUCUMOCTH CJIEYET MOJyYUTh HE MEHEe 5-7 3HaUEeHUN pac-
XOJIOB IIPY YPOBHSAX PABHOMEPHO pacHpeesICHHBIX 10 BCEMY IUaNa3oHy U3MEPEHUs pacxoaa
JAHHOTO T'MIPOIIOCTa pucC. 8.

I'papgympoBka ruaponocra
(MocTpoeHne pacxopHoi kpueoi Q = f(H))

P,

Qmax Q

Puc. 8. I'paduk 3aBucuMocTy pacxojaa ot ypoBHs Boabl O = f (H)
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YuurtsiBas 0TCyTCTBHE THUApOoMeTpuueckux Beprymek B ABII, rpagynposky ®P pekomenny-
€TCsl TIPOBOJUTH MPHU MOMOITU TepeHocHOro BojgociuBa BU-50. Jlns aToro usmepuB ypoBeHb
BOZbI Ha peiike @P, u3MepsIoT pacxos BOJbI IPU MOMOIIY BOAOCIIHMBA BBILLIE WIM HUXKE I10
TEUEHHUIO, TAEC PEKUM MMOTOKA BOJABI B KAHAJIEC MO3BOJSET caenath 310. [Ipoussens 5-7 uzme-
peHuil IpU ypOBHAX PaBHOMEPHO PACIpElEICHHBIX 110 BCEMY IHAIla30Hy U3MEPEHUS pacxonia
JAHHOTO THAPOTIOCTA, CTPOUTCS IpapuK pacXoaHON XapaKTEPUCTUKUA U PACCUUTHIBACTCS Ta0-
I KOOpANHAT.

3.2. Ilapabonuueckue nomku
Bonbioe pacnpocTpaHeHue B NpaKTUKE UPPUTALMN TTONYUYHUIN HapaboauyecKue JOTKU TUIa
JIP-40; 60; 80; 100. DTu BOIOMPOBOIAIINE COOPYKEHHUSI MOXKHO OTHECTH K PAa3HOBHIHOCTHU
OP. Yyer BoABI HA 3TUX JIOTKAX NMPOU3BOAUTCS IIyTEM I'PALYUPOBKHU U IOIYUYEHUS PACXOIHON
xapakrepuctuku Q = f (H).
I'panyupoBannslii napadonuueckuit motok (I'TIJI), 3T0 MecTo (mocT) 000pyAOBaHHBIN U MPO-
rpagyupOBaHHbIN JJIsl CHCTEMAaTHYECKOro yuera BoAbl. ['TIJI BKiIrOYaeT OHYy CEKUHUIO JIOTKa
JIP u rugpomerpuueckuil cTBop (paboumii) Juist u3MepeHus IiyOuHBl B CKOPOCTH BOJIbI, He-
MOJIBMKHO 3aKpEIUICHHOTO HAa HEM MOCTHKA, YCIIOKOMTEIHHOTO KOJIOJLA C YPOBHEMEPHOMU
peiikoi, UM HAaHEeCEHHOW Ha OTKOCE pacxXxoJOMEpHOM mIkanoil. BriOpaHHas cekuus u cocel-
HUE CEKIINH JIOTKOB, JIOJDKHBI OBITh UCTIPAaBHBIMU C OJIMHAKOBBIM YKIIOHOM PHC.9.

Puc.9. I'pagynpoBanHbIii napaboIMIeCcKuil JTOTOK:
a) C YCIIOKOUTENbHBIM KOJIOJIEM 0) € pacXxo10MepHOM IIKaIon

3.3. I'padyuposxa napabonuueckozo 10mKa
Jlnsg monmydeHuss KpUBOM M pacyeTa TaOMUIBI 3aBUCMMOCTH pPacxoja OT TIIyOMHBI BOIbBI
O = f (H), na obopynoBanHoMm ctBope JIP, Take kak u st ®P npoBoxsar 5-7 usmepeHuit
pacxozia IpH MOMOIIH THAPOMETPUUECKON BEPTYIIKU B AUANA30HE OT Qmin 10 Qmax. 14 yn-
POILIEHUS IPOLIEYPhI TPATYUPOBKH PEKOMEHYETCS MPUMEHSATh OJHOTOYEYHBIN CIIOCO0, pas-
paborannsiii B CAHUUPU.

Oonomoueunwiii cnoco6 CAHUUPH

OTOT crocod mpeaHa3HavyaeTcs Al CUCTEMaTHUYEeCKUX U3MEPEHU pacxoda BOJbI HAa BHYTPH-
XO3SMCTBEHHBIX KaHAIaX COOpaHHBIX M3 CTaHAAPTHHIX Mapabonudeckux noTtkoB JIP—40; 60;
80; 100, c pacxomamu, cootBeTcTBeHHO 80, 150, 250 1 500 n/c.
3aBUCHMOCTB JIJIsl OTIPEACTICHUS PacXo/ia BOJIbI PEKOMEHIYEMBIM CITIOCOOOM UMEET BUI:

Q=K*h*242Ph*V,;(n/c)  (5)

rae K — nmoctosanabiii ko dunment, s notkos JIP-40; 60; 80, P = 0,2 mrst notka JIP-100,
P=0,35.
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Cxopoctb TeueHus Bojbl (V) u3mepsercs ruipOMETPUUECKON BEPTYILKON Ha CpeHEN BepTU-
KaJM B TOYKe, PacrojioxkeHHOH Ha riyoune 0,6*h oT moBepXxHOCTH BOIBL. DKCIEPUMEHTAIb-
HbiMu uccienoanusimu CAHUNPU paccunrtano 3nauenue K = 0,565 mis notkos JIP—40; 60;
80, u nnsa notka JIP-100, 3Hauenne K = 0,59. [Ins usmepeHus pacxoja BOJbl Ha3HAYAETCA
TUAPOMETPUYECKAN CTBOP Ha CEpeauHE JUIMHBI OJHOW CEKLIMH JIOTKA. ['mapomMerpudeckuii
CTBOp JOJDKEH OBITh NMEPIEHIUKYIISIPHBIM K MPOJOJIBHON OCH JOTKAa U 000PYIOBaH IOCTOSH-
HBIM MOCTUKOM. M3MepeHne CKOpoCTH NOTOKA MPOU3BOJAT MPU MTOMOLIY T'HIPOMETPHUUECKOM
BepTyuiku ['P-21, unu apyrux moaudukanuei.

Tlopsiook nposedenus usmeperuil

e U3mepsieTcs rryOMHA BOJBI HA OCH JIOTKA IPH ITOMOIIY PEHKH MU IITAHTH C ITOTPEIIHO-
CThIO He Ooitee 1 cM;

e lI3mepeHune MpoOBOAUTCA ABAXK/bI U IPUHUMACTCS CPEHUN PE3YJIbTAT;

e  CKopocTb BOJIbI U3MEPSIETCS NPU MOMOIIM BEPTYIIKH Ha CpeHEN (0CeBOi) BEpTUKAIN Ha
rryoune 0,6*h ot moBepxHocTH. MI3MepeHne CKOpOCTH HauYMHAIOT MOCJIE€ TOro, KaK JIoma-
CTH BEpPTYILIKHU IOJydyaT PaBHOMEPHOE BpAIICHUE, IOITOMY OTCYET BPEMEHHM HAYMHAIOT
HocJie TPeThero 3BoHKa. Eciau Bpemsi Mex 1y 3BOHKaMU MeHee 25 ¢, 3alUCh OTCUETOB Jie-
Jal0T Yepe3 OJIuH, Ba Wi Oosiee curHanos (mpuem). Ob1ee BpeMsi H3MEPEeHUs] CKOPOCTH
BOJBI JOJKHO ObITh HE MeHee 3 MHUH. B TedueHue 3TOro BpeMEHHU MPOBOJIUTCS OTCYET
BpEMEHHU (HEe OCTaHaBIUBAs CEKyHIOMEp) MO Ka)XIOMy IPUEMYy HapacTaIOUIMM HTOTOM.
Ecau npomexxyTku BpeMeHHU 3a KaxAblid MpUeM OTINYaroTcs 0ojee yeM Ha 2 ¢, TO BpeMs
u3MepeHus yaBauBaercs. [1o ncteueHnn BpeMEeHN U3MEPEHUs C TIOIYYEHUEM TTOCIIEIHETO
CUTHaJIa BEPTYILKH, CEKyHA0OMEPOM (uKcUpyeTcs olliee BpeMs;

Brruncnenue cKopocTH U ONpeesieHue pacxo/ia BOJbI MPOU3BOAMUTCS B CIEAYIOUIEH MOcCIe-
noBarenbHOCTU. Onpesensercs 4ucio 000pOTOB JionacTel BEPTYIIKU B CEKYHIY M0 Gopmy-
je:

n = N/,
rie N — ob1ee yucio 060poToB 3a BeCh MEPUON t;

OmnpenensieTcss CKOPOCTh TEYCHUST BOIBI 10 YPAaBHEHHIO BepTyIIKH. [lamee paccuuThIBaeTCs
pacxon 1o 3aBucumoctu (5) ms notkos JIP-40, 60, 80.

0=0.715%h*[h*V,.; (n/c) (6)
murst motkos JIP —100:

0=0.99*h*[h*V, ;) (7)

Irenayamayus 2padyupo8anHo20 napadoIuyecKko20 10mKa
B nepuon sxcmmyarauu He00X0AUMO:
®  OYULIATh JIOTKA OT HAHOCOB U PACTUTENIBHOCTH;
®  COXpaHATh PUKCUPOBAHHOE MOJIOKEHHE CTBOPA U MOCTHKA;

® CHCTEMAaTHYECKH TPOW3BOJUTH IMOBEPKY pacxomgHou xapakrepuctuku O =f(H) mytem
MPOBE/ICHUST KOHTPOJIBHBIX 3aMEPOB THAPOMETPUICCKON BEPTYIIIKOM.

H3mepenne ypoBHEHN BOJIbI JOJKHO TPOU3BOIUTHCS CIIEIUATIBbHON TUAPOTEXHUYECKON pel-
KO fJomymeHHo AreHTcTBoM CTaHIapTOB, KOTOPAsl YCTaHABIUBAECTCS B yCIOKOUTEIEHOM
KoJo1e uiu Hute puc.10.
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a) 0)

Puc.10. CpenctBo u3mepeHust ypoBHs BOJBI:
a) TUAPOTEXHUYECKas peiika 0) yCTIOKOUTENBHBIN KOOIl

4. TloaroroBuTe/ibHbIE PA00ThI, TEXHOJIOTHS CTPOUTEIHCTBA THPONIOCTOB
[ToaroroBuTenbHbIE pabOTHl UMEIOT CBOIO IOCIIEA0BATEIBHOCTh, COOIOEHHE KOTOPBIX HE-
00X0AMMO TIPU CTPOMTENHCTBA T'HJIPONOCTOB. B cOCTaB MOATOTOBUTENBHBIX PAabOT BXOAST
CJIeTyIOIINE TEXHOJIOTMYECKHUE OTepaliu:

® TPOM3BECTH OYHCTKY BBIOPAHHOTO y4yacTKa pycia KaHala OT JOHHBIX HAHOCOB M
pacturensHOCTH JunHOM He MeHee L = (6-10) *b, rae b — cpennss mmpuHa KaHaIa

1o IHy, puc.11;

Puc.11. Ouuncrka qHa KaHana OT Wiia U BOAHON paCTUTEILHOCTH.

® [IPOM3BECTH BBIPABHMBAHUE OTKOCOB YYaCTKa KaHaja Uil JOCTHMKECHUS MaKCUMallb-
HOM MPSAMOJIMHETHOCTH U CUMMETPUYHOCTH;

e B Hayaje MNPSIMOJIMHEHHOIO ydyacTKa KaHajla HEOOXOJMMO IPOM3BECTH HACBIIKY
3eMJISTHOM MePEeMbIUKH, YTOOBI IPEJOTBPATUTH MOCTYIUIEHUE BOJBI;

L4 B Ha4daJIC, B KOHIIC HpHMOHHHCﬁHOFO ydacTka, Ha CCPCANHE ITOTICPCUHBIX CeueHHM
KaHaJla YCTAaHOBHUTL BCXU,
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® B CTBOpPE YCTAaHOBKHM BojoMepHOro ycrpoiicta 1 = 0,5-0,7*L, npousBecT O4YUCTKY
OCHOBAaHUS M HAChINaTh KAMEHHYI0 OTMOCTKY TOJIIMHOW He MeHee 15-20 cm noa
OCHOBaHUE BOJIOMEPHOTO YCTPOHCTBA pUc.12;

Puc.12. Yknanka kaMmeHHON HAOPOCKH MOJI OCHOBAHKE BOJOMEPHOIO YCTPOKCTBA.

® YCTaHOBHUTh METALTMYECKYIO OMATyOKy BOJOMEPHOTO YCTPONCTBA IO OCH KaHala,
OPUEHTHPYSCh MO BeXaM, MPOTSAHYTh MOMEPEUYHYIO MEPHEHIUKYISIPHYI OCh IS
MPABWJIBHOTO MOHTaXa M OPHUCHTAIMU BXOJHOW YAaCTH OMAIYOKH BOJOMEPHOTO
YCTPOMCTBA MO OTHOLIECHUIO K OCH KaHalia puc. 13;

Puc. 13. YcranoBka metanaeckoit onanyOku s notka CAHUWPU
10 OCH y4acTKa KaHama.
® YCTaHOBHUTHb C BHYTPEHHEH CTOPOHBI MEpEIHEl 4YacTH ONalIyOKd YPOBHEMEPHYIO
peiiky (PYI'-0,5) ¢ MepHBIM 31IeMEHTOM BIEpEeAH, U 3alIuTh O6eToH. [t skoHOMUMN
0eToHa PEeKOMEH/IyeTCsI MCIIOIb30BaTh KPYITHBIE KAMHH, U OYJIBDKHUKH;
® [POM3BECTH YKIAAKy O€TOHA HA OTKOCHI U JHO MOJBOASIIEH 1 OTBOJAIIEH YHaCTKOB
KaHaJla TOJIIIMHON HEe MeHee 5 cM, puc. 14;
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Puc.14. Yactb 6eTOHHOI 0OJUIIOBKH NOJBOSIIETO pyciia
ruapomMeTpudeckoro nocra ¢ jorkom CAHUMPU.
e uepes 24 daca, cHATH onanyOku BojgomepHoro Jiotka CAHUUPU u 3a1uth 6eTOHOM
nopor notka CAHMMPU nox HyneBoll ypoBEHb PENKU;
® [IPOM3BECTH 33JICJIKy BCEX CTPOUTEIFHBIX IIIBOB U OETOHHBIX OTKOCOB TUAPOIIOCTA
LIEMEHTHBIM PaCTBOPOM;

4.1. Ilpuzomoenenue 6emona u yeMeHMHO20 pacmeopa

B ruapoTeXxHUYECKOM CTPOUTENHCTBE MIPUMEHSIETCS] OUYeHb MTPOYHBIN U JTOJITOBEYHBINA MaTe-
puai — OETOH, MPEICTABIISAIONINI CMECh IIEMEHTA, BOJBI M IIeOHs win TpaBus. s 6eToHa
Jy4Ille BCEro MCIOJIb30BAaTh MBITHIM YHCTHIN MECOK CpeAHEN KPYMHOCTH. Jpyroii 3amoiHu-
TeJb OETOHA — TPaBHid MPEICTABISET COO0H CMeCh €CTECTBEHHBIX KaMHEH pa3MepoMm OT 5
1o 8 cM. Boay, nemeHT u rpaBuii 6epyT B OIpeeeHHON MPOMOPILXH, XOPOIIO MepeMenIt-
BAIOT JIJISl TIOJTy4eHHsI OETOHHOM Macchl, Tabnuia 5. YI0KeHHbIH B onalyoOKy OeTOH uepes
30-40 MuH cxXBaThIBaeTCs, MOITOMY OETOHHOW MacChl HYKHO TOTOBUTH POBHO CTOJBKO,
CKOJIBKO MOYKHO YJIOXHUTh B T€UeHHE Yaca. BogocTolKoCTh, MPOYHOCTh U J1OJITOBEYHOCTD
OeToHa 3aBUCAT TJIaBHBIM 00pa30M OT MPABUIILHOTO COOTHOIICHUSI KOJIMYECTBA LIEMEHTA U
BOJBL. M3mumiex BOABI BpEACH, TaK KaK MOHMKAET MPOYHOCTh M JIOJTOBEYHOCTh OETOHA.
Jlis cTpouTENnbHBIX PabOT COCTABISAIONINE IEMEHThI OETOHA PEKOMEH/IyEeTCsI CMEIINBATh B
CJIEJIyIOIIEM COOTHOUIEHUM: Ha OJIHY 4acTh ieMeHTa Mapku 200-250 (o o0bemy) GepyT 2
yacTu necky u 3 yactu rpasus. Ha 50 kr nemenTa tpeGyercs 20 11 BOJbI, WIIKM IO 00bEMY Ha
10 gacreit nemenrta 6-7 yacteil Boabl. KauecTBO MpUTOTOBIEHHON CMECH MOKHO IIPOBEPUTH
npoOoi Ha «ionaTy». [IJis 3TOro IIOCKOM YacThIO JIOMAThl HECKOJIBKO pa3 JETKO YIapsitoT
no OetoHHOU cmecu. Ecau mexncoy Kamuamu 6yoym 6UOHbl He3anoIHeHHble NYCMONbl,
3HAYUmM OemoH CAUMKOM 2YCH; 6 XOpOoulell CMeCU nyCmomsl RPU yoapax jionamaol 0vl-
cmpo 3anonuawmcea pacmeopom. Ecnu npu yoapax nonama nozpysycaemcsa ¢ cmecs, oc-
maenasn 6naOuUHy, 3Ha4UmM 6emoH HCUOOK.

[lepemernranHyo OETOHHYIO MacCy HY>KHO YJIOXKHTH B 3apaHee MPUTOTOBJICHHBIC OMaTyOKH
B TeueHHe 4aca. UToObI OBLIO JIeT4e CHSITH OMaayOKy MOCIe BHICBIXaHUSI OETOHHOM Macchl,
M0JIE3HO Tepe]] YKIIAJKOM BHYTPEHHHE CTEHKM HaMa3aTb OTPa0OTaHHBIM MAlIMHHBIM Mac-
JoM. YKIaaeiBaTh OETOH HYXKHO TOJBKO Ha MPOYHOM OCHOBaHHE, MHAue OH OyAeT Tpec-
katbes. [Ipu Tosictom cnoe 6eTona (6osee 30 cM) u riryOoKoi omamyOke cMech TpPaMOyIOT U
MPOTHIKAIOT JIOMATON WM JTHHHBIM KOJIOM, YTOOBI JIy4Ille 3alOIHUTh YIJIbI onanyoku. Ye-
pe3 HECKOJIBKO YacoB MOCJ€ YKIAAKHU, €r0 IOBEPXHOCTH BBIIAKUBAIOT JEPEBSIHHON IITyKa-
TYpHOM TEPKOHM MIU METAJUIMYECKUM MacTepkoM. Hy»XHO MMETh BUAY, YTO MPHU OBICTPOM
BBICBIXaHUU OETOH TEePSET MPOYHOCTh. UTOOBI 3aMeUIUTh BBICHIXaHUE, TTOBEPXHOCTH OETOHA
HAJI0 BpeMsl OT BPEMEHHU MOJIMBATh BOJIOH, U MOKPHIBATH LEIT0PAHOBOM MIEHKOH.
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Taonuua.s
PekoMeHTyeMble Mapku OETOHA B COOTBETCTBHE C YCIOBHSIMH IKCILTyaTallun

Ycaosus Mapka OpHeHTHPOBOYHBIN
IKCILUTyaTAUMH 0eToHA Pacxox nemeHTa Kr/m’
[lepemeHHBIN YpOBEHD M-200; B-8; Mp3 -250 270
M-300; B-8; Mp3-300 290

I'ne: B-8 BogoHenpoHuiiaeMocts 6eToHa; Mp3 — MOPO30CTOHKOCTD, ITUKJIBI TIOTIEPEMEHHOTO
3aMOpPAKUBAHUA U OTTABAHUA.

Ilpuecomosnenue yemenmHno2o pacmeopa
Js 3a1UThI THAPOTEXHUYECKUX COOPYKEHUM OT BO3ACHCTBUS BOJIHOW CPEAbl U MPUAAHUIO
OCTOHY TJaJKOW MOBEPXHOCTH IYyTEM €€ IITYKATypKH, MPUMEHSICTCS IIEMEHTHBIN PacTBOP
cocTaBa OT lyey : 3 nec € AOOABICHUEM HEOOJBIIOrO KOJWYECTBA M3BECTKOBOI'O TECTA HIIH
bl (10 10 % ot o6bema). LleMeHTHBIN pacTBOP HYKHO TOTOBHTH HEOOJBIIMMHU MOP-
UMM, TaKk KaKk B TeueHne 40-50 MUHYT OH cXBaThIBaeTCs, pabOTaTh C HUM CTaHOBUTCS
TPYJIHO, 1a Y €ro KaueCTBO CHUXKAETCH.

Heobxooumvle uncmpymenmuol 011 npouzgoocmaa pabom
IThIKOBBIEC JIOMATHI JJIs1 BBIDABHUBAHUS 3¢MJISTHBIX OTKOCOB ¥ JTHA KaHaia - 21IT;

—

2. CoBKOBBIE JIONATHI 751 IEPEOPOCKU TPyHTa U MPUTOTOBIEHUS OETOHHON cMecH —
21T,

3. Benpa ans 1ocTaBKU BOABI MPU MIPUTOTOBICHUHM OETOHHOM cMecu — 1 1miIT;

4. Metpuyeckas pysieTka JIMHON HE MEHee 2-X METpOoB — | 1IT;

5. Konwsg gnunoit 0,6M 11 BEICTaBJICHHS 110 OCH KaHajla - 2 IIIT;

6. BepeBka aiis onpeneneHns MecTa yCTAaHOBKH U IEHTPOBKH onainyOku — 10 m;

7. JepeBsiHHas peiika A BHICTaBIEHUS OTKOCOB U KPOMOK OOJUIIOBAaHHOW YacTH Ka-

Haya ;HoMi 1,5 — 2 M;
8. CrpouTenbHbli YpOBEHb i TOPU30HTAIBHOIO BBICTABJIECHUS ONAIyOKH M Iopora
BOJIOMEPHOI'0 yCTpoKcTBa — | mmT;
9. JlepeBsiHHAs MaJka Julsd IITyKaTypKH U BRIpaBHUBAHUS OBEPXHOCTH OeToHa — 1 mmIT;
10. CTpouTenbHbIi MacTEpOK JUIsl BbIpABHUBAHMSI IOBEPXHOCTH OeTOHA — | 1IT.
11. BciomorarenbHble HHCTPYMEHTBI — MOJIOTOK, Py4Has THJIa, HOX.

5. IlepeyeHb HEOOXOAMMBIX JOKYMEHTOB /15l IPUHATHSA K IKCILIyaTALUH
3aBepUIEHHBIX T'M/IPONOCTOB
Jlis mpuHATHA K DKCIUTyaTallMi U MPOBEACHUS aTTECTAllUU 3aBEPIIEHHOT0 TMAPONOCTa, TU/I-
pomeTpam ABII He06X0AMMO MOATOTOBUTH CIAEAYIOMIUN aKeT JOKYMEHTOB:

®  BEIOMOCTH U3MEpEeHHsI pacxoaa Bojbl (popma 1) ans rugpornoctoB tuna OP;
®  aKT O MPOBEJICHHUU IpaayHpoBKH (hopma 2) 1t ruaponocToB Tumna OP;
® TEXHHYECKHU MACIOPT CPEACTBA U3MEpPEHUs pacxoa Boabl (hopma 3);

Ilepen cnaueii B 3KCIUTyaTalMO U MPOBEACHUS aTTECTALIMU WIIM MMOBEPKU THAPOIOCT JOJIKEH
OBITh OYMIIIEH OT HAHOCOB, THIpoTexHHuYeckas peiika u CUP, momxHbl OBITh, TIIATEIHBHO
OYMIIIEHBI, © UMETh JOCTYI JIs1 UX ocMoTpa. [loaBoasiee u OTBOAIIEE PYCIO JOHKHO ObITh
OYMIIIEHO OT 3apOoCiiell pacTeHU. METPOJOTMYECKYIO aTTECTALMIO MPOBOJAT CIELUATIUCTHI
METPOJIOTUYECKUX IEHTPOB MMEIOIIMX JOMYCK OT HAIMOHAIBHBIX «ATEHTCTB CTaHIIapTOBY,
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Ha TPOBEICHHE STHX PAadOT WM COTPYIHHKH MECTHBIX BOJOXO3SHCTBEHHBIX OPTaHU3AIHH
UMEIOIIHE CTielhaTbHbIe Pa3pelIeHHs U JIOMYCK Ha IPOBEACHHUE ITUX PaboT.

5.1. llepuoouunocms noeepox 2uoponocmoe
e Jlns mpocTeHInnX CpeJICTB U3MEPEHUS YPOBHS — | pa3 B Tpu rojaa;

e JInsg BOAOCIMBOB C TOHKOM CTEHKOH (TPEyroJIbHBIX, IIPSIMOYTOJIbHBIX M Tpaneleuiaib-
HbIX) — | pa3 B 2 rona;

e JIns BOOZOMEPHBIX JIOTKOB M (PUKCHPOBAHHBIX pyci — 1 pa3 B 3 roza.

JIUTEPATYPA:

l. HpaBHna I/ISMCPGHI/IH pacxo;xa KHUIAKOCTHU HpI/I IIOMOIIIN CTaHI[apTHBIX BOOOCJIMBOB H JIOT-
xoB PJII1 99-77. U3HATEJLCTBO CTAHIAPTOB M. 1977

2. Kanansl ruipoMennopaTHBHbIE JKeIe300€TOHHBIE apadonuyeckue. MeToanka BhINoJl-
HEHUS U3MEPEHUI pacxo/ia METOJIOM «CKOopocTh-mtomaas» MBU 33-4755559-09-91.

3. T'.A.Kazauek. CrnpaBounuk crpoutens . UzpatensctBo - Munck 1998r.
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MNPUJTOXKEHUSA
e TumoBas BeIOMOCTb U3MEPEHHUS pacxonaa Bojbl (popma 1);
e AKT o npoBeaeHnu rpaayuposku (nosepku) CHUP (dpopma 2);

e TexHHYECKUH MACMOPT CPENICTBA M3MEPEHHS pacxoa Bojbl (hopma 3).

O®OPMA 1
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OOPMA 2

COI'JTACOBAHO
YTBEPXIAIO
« » 200 r « » 200 r
AKT

0 1poBejieHuu rpajyupoBku (nopepku) CUP Ne -/ pacrniosniokeHHOro Ha
IK KaHana

OPOCHUTEJIBHOW CUCTEMBI

MCBX

MBI HIKETIO TN CABIITHECS,
IIPOU3BEJIM B IEPHOJ 200r

rpaayupoBky (nosepky) CUP
BKJIFOUAIOILETO B ce0sl CIIeTyIONINE 3JIEMEHTHI:

CBEJICHUS O KOHCTPYKLIUH U pa3Mepax KOHTPOJIBHOTO CTBOPA, COCTaB 000pyIOBAHHUS
I'pagyupoBka (moBepka) npousBeAeHa MpH U3MEPEHUH
3HaueHu# pacxo/a BOJIbl C110cO0O0M, COOTBETCTBYIOIIUX
Jiiana3zoH U3MEpEeHNN
st rpamyuposku (moBepku) CHUP ucnons3oBano

TUAPOMETPUYECKUI CTBOP, PACIIOJIOKEHHBIM Ha PACCTOSHUN
or CHP.
XapaKkTepUCTHKa T'HIPOMETPUUECKOTO CTBOPA:

.I/ISMCpeHI/IC pacxoga BOJBI ITPOU3BOAMIOCH BEPTYHIKAMU

YCTaHOBJIEHHBIMU
B TOUKaX KaXXZ0W BEPTHKAIIN
VYcnoBus MpoBeieHus TpajlyupOBKH (ITIOBEPKH)

Pe3ynbTaTel rpagyupoBKH (TIOBEPKH)

pe3yJIbTaThl U3MEPEHUN pacxo/a BObI crocooom

Ha OJlaHKax MpusIararTcs,

[o pesynbTaTaM npoBeAeHUs MPAAyUPOBKHU (IIOBEPKH) rocTpoeHa 3aBucumoctb Q=f(H), meto-

JIOM HaWMEHBIIMX KBAJpaTOB MOACYUTAHO CPEIHEE KBAaAPATHYECKOE OTKIOHEHHUE PE3yJIbTaTOB

IpagyupoBKU (IIOBEPKH) OT OCpeAHEeHHOW KpuBoil mo rpaduxy Q=f(H), He mnpesbimiaer
%

CpennexBaapaTHieckast NOrpeIHOCTh

9. 3akioueHue

« » 200 ron.

TTO/AITNCH:

[ToBepurens METPOIOTUYECKON CITYKOBI

I'maporexunx YOC
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O®OPMA 3
MUuHHCTEPCTBO CENBCKOIO U BOAHOI'O X0341CTBa

TEXHUYECKHUM MACIIOPT
CpeacTBa U3MEPEeHH pacxoaa BOAbI

HaumMmenoBanue kaHaja, IHUKET
HaumenoBanue CHUP
tunt CUP koHCTpyKTHBHBIE 0COOCHHOCTH

0Cc00EHHOCTH pacnonoxeHus u skcrutyarauuu CUP, runpapnudeckuil pexum

CHP ycraHoBIE€HO B roay
CwMmertHas u paxtuueckas croumocts CUP
Cxema pacnonoxenust CUP
Texnunueckas xapakrepuctrka CHP:
CobctBenno CHUP

CPEICTBA U3MEPEHUSI KOHTPOIMPYEMBIX ITapaMETPOB

Cpe/ICTBaA MepenpaBbl
YCIIOKOUTEIBHOTO YCTPONUCTBA
peruieHust ObeoB
pETIEpOB U CTBOPHBIX 3HAKOB
CpCACTB aBTOMATHU3allN U TCIICMCXaHUKU
BCIIOMOT'aTeNILHOTO 000pY/JOBaHHE ¥ MHBEHTAPS
FI/II[paBJII/ILIeCKI/IC DJICMCHTHI.

3HaueHUs rHApPaBINYCCKUX ITapaMETPOB

HanmeHnoBanue TUAPABINYCCKUX DJICMCH-

Kontpos-
TOB BonoBrI-
HOT'O
Kanana MmycKa
U3 KaHaia ceTeHt
cunp

Pacxo/1 BOIBI M /¢

CrtpourenbHas r1yOnHa, M

[[IuprHa o aHy, M

[[InpuHa no Bepxy, M

3a0’keHne 0TKOCOB. (m)

T1101a/1b )KUBOTO CEUCHHS, M
MaxkcumanbHOE HAIIOJIHEHUE, M
MakcumanbHasi CKOPOCTb ITOTOKA, M/C
MaxkcumanbHbIN TUAPABINYECKUN PAaNyC,
M

MakcuManbHbIi 1epenaj ypoBHEW BObI,
M

VYKIIOH AHA KaHaJa
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10. YcnoBHBIE OTMETKH XapaKTEPHBIX TOUYEK:

Bpems usmepenuit, rox

HanmenoBanme XapaKTCPHBIX TOYCK 200

200

200

200

Penep

bpoBka kaHana
JHo kanana
Hauasio mixassl

OTMCTKA O IMMPOBCACHUC KAIINTAJIbHBIX PCMOHTOB CHUpP

OTMETKa O MpOoBeJIeHHe rpaayupoBok 1 nosepok CUP

« » 201 r.

[OJITUCH:

PykoBonutens ABII, ruipoTexHuk, ruapoMeTp
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