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OTPACJIEBOA JOPOKHBIM METOAUYECKAU JOKYMEHT

MeroanyeckHe peKOMeHIANUH 0 THAPABIHYECKHM pacyeTaM CIHPaJbHOBHTHIX
MeTAJIHYEeCKHX ro)pupOBAHHBIX TPYO

1 OGaacty npumenenmusi.

Hacrosmmit oTpacieBoif TOPOKHBIN METOIMUECKUI TOKYMEHT PacIpOCTPaHIETCs
Ha BOJOIPONYCKHEIE TPYOHl aBTOMOOWIBHBIX JOPOT W COACPKHT METOIUKY
THIPABIHYECKIX PAcyeTOB BOAOIMPOMYCKHBIX CIHPATBHOBATHIX  METAJLTHUECKUX
rodpupoBaHHEIX TPYO ¢ pasmepamu rodpa 125 x 26 MM 1 68 X 13 MM.

2 HopMaTHBHbIE CCHUIKH

B HacTodImeM METOANYECKOM TOKYMEHTE UCIOIb30BAHLI HOPMATHUBHEIE CCHUTKH HA
CJIEAYIOIME JOKYMEHTBL:

TP TC 014/2011 Texuuyeckuii pernameHT TaMoXeHHOro coro3a "be3omnacHocThb
aBTOMOOMIIBHEIX fopor”

I'OCT 32871-2014 Jloporu aBTOMOOWJIBHBIE OOIIEro mOJiL30BaHUs. TpyOrl
JOPO’KHBIE BOIOMPOIYCKHBIE. TeXHUYECKIE TpeOOBAHMS

I'OCT P 58654-2019 [loporn aBTOMOOWIbHBEIE OOMIEro mOJIb30BaHUA. TpyOsl
MeTaNIMYeCKre To()PIPOBaHHBIE CIMPATIEHOBATEIE. TEXHIIECKUE YCITOBUA

CIT 22.13330.2016 OcHoBaHWs 3JaHWM W COOPYXEHWN. AKTyaau3HpOBaHHAL
penaxuust CHull 2.02.01-83*

CIT 34.13330.2012 ABTOMOOHNBHEIE JOPOTH. AKTyaqM3HUpOBAaHHAs peXaKIMUs
CHull 2.05.02-85*

CIT 35.13330.2011 MocTsl 1 TpyObl. AKTyanusupoBaHHas pemakims. CHull
2.05.03-84*

CIl 100.13330.2016 ~ MenuropaTHBHEIE CHCTEMBl | COOpY>KEHHUSL.

AxtyamusupoanHad pegaxkuus CHull 2.06.03-85

3  TepmuHbL OnpeaeseHus
B nacrosmem OJIM NpHMEHEHE! CIEAYIOIUE TEPMUHBI ¢ COOTBETCTBYIOLUMU
ONPENENEHHAMU:

1



OJIM 218.2.110-2020
3.1 TruApaBIHYECKHE PACUYEThI: KOMIUIEKC PACUETHBIX ACHCTBHI C ILIENBIO

ONPENCNEHNs] OCHOBHBIX KOHCTPYKTMBHBIX U TIEOMETPHYCCKHX XapaKTEPUCTUK
BOJIOIPOIYCKHOI'O COOPY>KCHHSL.

3.2  oTBepcTHe TPYOBI: MAMETP 1O BHYTPEHHEN MOBEPXHOCTH TPYOHL.

3.3  rHAPOJOTrHYECKHE XaPAKTePHCTHKH: KINYECTBEHHAIC OLICHKH 3JIEMEHTOB
THJPOJIOTHYECKOTO PEXKUMA.

3.4 pacyerHblii pacxoa: pacxoj BOAbI 33laHHOI BEPOSTHOCTH IPEBBILICHUS,
TMPUHAMAEMBI B KauecTBE WCXOJHOTO 3HAYCHHSA IS ONpEAeCHHUS HapamMeTpoB
TIPOEKTUPYEMOT'O COOPYIKEHHUSL.

3.5 mpomycKHasi CIOCOOHOCTL: CIOCOOHOCTH TPYOBI MPOMYCTUTH PACUECTHBIM
pacxon.

3.6 mOAMOP: MECTHOE IOBHIMICHHE YPOBHS BOJABI B PEKE BCJIECACTBHE CTECHEHHS
MOTOKA BOJONPONYCKHBIM COOPYXKEHMEM, M3MEHSIOLMIEI0 E€CTECTBCHHBIE YCIIOBUSA
NIPOTEKAHMUS.

3.7 Oe3HANOPHBIA peKUM: IBIKCHUE NOTOKA SKHIKOCTH €O CBOOOIHOM
IIOBEPXHOCTBIO; OIIPEAEIIIETCS IOCTOSHHBIM JAaBICHAEM Ha CBOOOJHYIO MOBEPXHOCTB,
OOBIYHO PAaBHEIM aTMOC(HEPHOMY.

3.8 k03 (pumueHT MEPOXOBATOCTH: BEIMUMHA, YACICHHO XapaKTepU3yomas
CONPOTHUBIICHUE, OKA3EIBAEMOE IIOBEPXHOCTHIO TPYOBl MPOTEKAIOIIEMY HOTOKY,
HHTETPAIbHAS XaPAKTEPUCTHKA THAPABINYECKAX CONPOTUBICHUHA.

3.9 kpuTHYecKas INyOHHA: NIyOWHA IOTOKA, IPH KOTOPOH yIeIbHAd SHEPIHs
CEeUCHH Ul 33[aHHOI0 PacXoa JOCTUracT MUHUMAIBHOTO 3HAUCHHS.

3.10 HmxHHI 6bed: Obed ¢ HI30BOH CTOPOHBI BOAOIOAMOPHOIO COOPY/KEHHS.
(6bed - 9acTh BOAOTOKA, MPHMBIKAFOIIAst K BOAOHOAIIOPHOMY COOPY>KEHHUIO).

4  Oo0ume nostoKeHust

4.1 Hacrosimuii OJIM pekoMeHIyeTcsl IPUMEHSTh MPH MPOEKTUPOBAHWH HOBOTO
CTPOMTENILCTBA, PEKOHCTPYKIMH W PEMOHTAa BOJOMPOMYCKHBIX CNUPATLHOBUTBIX
METAUIHYECKUX TOQPHPOBAHHBIX TPYyO0 Ha aBTOMOOWJIBHBIX JIOpOTax oOmIero

IIOJI3OBAHMA.
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4.2 B pe3ynberare rMAPABIMIECKAX PACUCTOB BOJOMPOITYCKHEIX CIHPAIBHOBHTHIX

METAUTHYECKIX TOOPUPOBAHHBIX TPYO AOKHEI OBITH HA3HAYEHBI OCHOBHBIC Pa3MepHI
COOPY)KEHHS, OOECIIeUNBAOIIE TPOMYCK BOABI, HAAEKHOCTH KOHCTPYKITHH TpPYOHI,
OTOJIOBKOB, PyCel M HACHIM, pealn3alus KOTOPOro 00ECHEUYMBACT BHINOJHEHHE
Tpebosanumit I'OCT 32871, TOCT P 58654, TP TC 014/2011, CIT 35.13330.2011, CII
34.13330.2012, a taxxe TpeGoBanus [1], [2].

4.3 [T BOZOMIPOMYCKHBIX CHHPATLHOBHUTEIX METAJUIMYECKHX TO(QPHPOBAHHBIX

Tpy0 ciemyeT mpefycMaTpuBaTh O3HANOPHBIH PesKHM PabOThL.

5 Knaccudukanusi BOZONPONMYCKHBIX TPY0 HA ABTOMOGHIBHBIX I0pOrax
0011ero noJiL30BaHUS

BonmompomycKHbIe TPYOHI SBASIOTCS HanboJiee pacnpoCTPAHEHHBIM THITOM MAJIbIX
BOJOIPOILYCKHBIX COOPY>KCHUIL. Huxe HOpe/CTaBICHA Knaccudukarys
BOJONPONYCKHBIX CIHPATEHOBATHIX METAITHYECKIX ropupoBaHHEIX TPYO [3].

o ycrmoBUsSM ruapaBnuuecKoi paboThL:

- PaBHHHHBIE TPYOBI,

- KOCOTOPHBIE TPYOHI.

ITo xapakTepy MIEPOXOBATOCTH BHYTPEHHEN OBEPXHOCTH:

- C TJIAIKUM JIOTKOM;

- ropupoBaHHEIe, 6€3 JIOTKA.

ITo BIMSHWIO JUTMHBL TPYOBI Ha IPOMYCKHYIO CIIOCOOHOCTH!

- «KOPOTKHE» B TUAPABINICCKOM OTHOIICHUM;

- «IUTAHHBIC) B THAPABIUYCCKOM OTHOIICHUH.

6 I'napaBanyeckne pacuerbl PABHHHHBIX TPYO

6.1. Hcxoauple JaHHbIE
Jns  TpoBeNEHMs TUAPABIMYECKUX PAcueToB HEOOXOAWMBI  CIEIYIOIINE
HCXOIHEIE TAHHBIE:

- pacuUEeTHBIA pacxof;
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- 00BeM cTOKa 4714 ruaporpada ¢ HauOOoIBIIIM PacX0I0M;

- TonmorpadMYecKnii MIaH W TONEPEYHbI MPOQuUIIL aBTOIOPOrH B MECTE

[IPOEKTUPYEMOI BOAOIIPOITYCKHOM TPYOBI,

- vHGpOpMaLMA O HAJMYUKH CYNICCTBYIOIIUX BOMOMPONYCKHBIX COOPYKCHHI
HA pacCMaTpUBacMOM BOJOTOKE,

- PacueTHbIlf pacxoX NPUHHUMAETCS ¢ BEPOATHOCTEHIO mpeBbllieHus mo CII
35.13330.2011:

- JUTSL aBTOMOOWIBHBIX Aopor I kareropuut — 1%

- qns aBromMoOmibHEIX gopor II, IIT, III-m, IIl-c kareropmii W rOpPOICKIX

Jopor — 2 %;

- JUIs aBTOMOOWIBHBIX jgopor IV, IV-m, V kareropmift WM BHYTPEHHHX

XO3SHCTBEHHBIX JOpOT — 3 %o,

- B pafioHax ¢ pa3BUTON CETHIO ABTOMOOHIBHBIX JOPOT Wi TPyO TpH

TEXHUKO-3KOHOMUYECKOM OOOCHOBAHUY BEPOSITHOCTH IIPEBBILICHUS JAOMYCKAETCS

npuHUMATh 2 BMecTo 1 %, 3 BMecTo 2 %, 5 BMecTo 3 %, a uia TpyO Ha Joporax

1I-c u III-c kareropuii — 10 %.

BosBeiieHre  BHICIIEH TOYKM BHYTPEHHEH IOBEPXHOCTH TPYOBl B JIOOOM
MONEPEYHOM CEYECHMU HAJ MMOBEPXHOCTBIO BOJIBI B TPYOE MPU MAKCHMAaJIbHOM Pacxoje
pacUeTHOrO MaBOAKa U OE3HATIOPHOM PeXKUME PabOTHI OJDKHO OBITH B CBETY, COIJIACHO
CIT 35.13330.2011 B xpyribIx TpyOax BeicoTO# 1m0 3,0 M — He MeHee 1/4 BEICOTHI
TpyOsl, cBhiie 3,0 M — He MeHee 0,75 M.

Ilpr ompeneneHWH IIyOWHBI Pa3MblBa M PAa3MEPOB VKPEIUICHWH pacueTHHIE

pacxonsl (Juist yaera QIYKTyallid MCXOJHBIX JAHHBIX) YBEMMauBaroTces Ha 30%.

6.2. TIlopsinox pacuera

6.2.1. MuHMMaNbHBIA aHamMeTp TPYOBI D, M, OHpeAensieTcs MO CleAYrOHmIeH
dopmyue (1) [4]:

o \/5
D=(HQ~/§) ’ 1
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[, — mapamerp pacxona, mpHHHMaEMBIii o Tabmuue 1;

g — YCKOpeHHe CBOGOIHOTO TajieHus, M/C?,

Qp — pacueTHLIA PacXo/ NPUHATON BEPOATHOCTH HPEBBILICHHS, M>/C;

[ = = IT
(’ 77 7 777 ﬂ
Lt _

=]

H — noxpmop, /- — BeicoTa TPyObL, /sy — Cy6KHA BOIbI HAa BXOJE, Ac — MIyGHHA B CKATOM

CedeHUH, it — YKJIOH TPYObl, L, — IyiHa TpyOb!

Pucynok 1 — Cxema nporexanus BOABI B TpyOe npH O€3HATIOPHOM pexXUMe

[Mapamerp pacxona I1, npunmMaercs no Tabmune | /s COOTHOIICHHS fS 0,75

(ycmoBue OE3HAMOPHOTO pexkuma paboTel) B 3aBUCHMOCTH OT MPHHATOrO THIA

OT'OJIOBKA.

Tabnuma 1 — 3HadeHHe mapamerpa pacxoaa Tpyo

3HaueHye ITapamMeTpa pacxoja Tpyo npu THIAX

3anonHeHue
BXOITHEIX OTOJIOBKOB
Dopmyna BXOJHOTO
Bes oronoBka
mapaMmerpa CEUEHHUS Be3 oromnorka N
= (cpe3 [lopTanbHeIi ¢
pacxona Ilp hgy (BepTUKATBHEI
— MapauIebHO KOHyCaMu
D cpes)
OTKOCY)
Q 0,75 0,275 0,355 0,275
D2\/gD 1,0 0,415 - 0,440

Brramcnennsiit o gopmye (1) muamerp DD okpyrisgercs B OONBLIYI0 CTOPOHY 0

0,1 m mpurmmaercs ¢ yueroM TpeboBanuii CII 35.13330.2011 o MHMHHMaILHOM

OTBEPCTUH TPYOBL.
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6.2.2. B 3aBHCMMOCTH OT TPHHSTOTO JHAMETPa YTOYHAETCA MApaMeTp pacxoa no

dbopmyne (2):

Q
HQ = DZ\/pg—D. (2)

6.2.3. Onpenensercs TyOrHA BOJIBI HAa BXOAE B TPYOY 110 Ipad Ky Ha PUCYHKE 2.

,/ e
0.8 / L~
/ ~2
0,6 / / /
0,4 // S :
|
0,00 0,05 0,10 0,15 0,20 0,25 0,30 0,35 0,40 0,45

flg= —2—
0/g0
1 — Ge3 oronoska ¢ BEPTUKAJIBHBIM CPE3OM, 2 — 6e3 OroNoBKa co CpEe30M MapaICIbHO OTKOCY HAChIHU
Pucynok 2 — I'pagmk U1st onpeneneHns ITyOrHbI I0TOKa Ha BXOIE B TpyOy
6.2.4. Onpepensercs TUMN TPyObl B TMAPaBIXYECKOM OTHOIICHUHN:
Juis ompeneneHnst THHA TPyOHl B THAPABIMYECKOM OTHOLICHHH HEOOXOAMMO

OMIPENEIUTh KPUTUYECKUIl YKIIOH 110 popmydte (3):

io= QI% = 9Xx (3)
P wIcIRe  aCiby

rne (), — pacueTHbIH pacxom, M%/c;

@ — TIOIIAIb KMBOTO CEUSHHS TIOTOKA (M2) PH KPUTHYECKOH TIIyOHHE /i,

b« — cpemHss INMPUHA TIOTOKA NPH KPUTHYECKOM TayOMHE A,
b, = wy /h, onpenensercs o rpaguKy (PECYHOK 4), M;
Ry — rEApaBIMYECKHIA PaTnyC CCUCHUS MOTOKA IPH KPHTHUECKOI TyOuHe

P, M

>
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g — yCKOPEHHE CBOOOIHOTO IaNEHus, M/c7;

a — ko3t duuuent Kopuonuca, mpuHAMaeMBbIii paBHBM 1,1;

Xx — CMOUCHHBIN NEPUMETP CEIEHUS MOTOKA TIPH KPHTHICCKOM TITyOHHeE /i,

M,
C« — ko3 punment 11le3n, onpenenstemslii no popmyse IlaBmoBckoro (4):
1
Co=2RY, 4)
rne
y =25Vn—0.13 — 0.75\/R (VR — 0.1), (5)

rae  »n—Kod(GUIMEHT MEePOXOBATOCTH, IPMHIMAEMBII TI0 Tabuwie 2.

Tabmuia 2 — koaddureHTs! mepoxosarocta CBMI'T

Pasmep roppa CBMI'T, Mmm 125x26 68x13 Hpyrue

Koaddumment mepoxoBarocti () 0,0254 0,0203 0,030

ITpu HanW9Mu MIAAKOTO JIOTKA /1 OnpeaengeTcs no gopmyne (6):

n= fx,.ofnﬁaﬁx-nz’ (6)
Xnor+X
THE Yuom, ) — 4Y4CTH CMOYCHHOTO MNEPUMETpa CEYeHWS TPyObl, 3aHWMacMbIC
JIOTKOBOH 9acThIO U TO(PPOM COOTBETCTBEHHO, M;
Hror, N — KOI(GPUIMEHTHI IEPOXOBATOCTH Marephana J0Tka (Mqr=0,015) u TpyOBI
COOTBETCTBEHHO (Tabmnmua 2).
Kpuruueckas riryOuHa MOTOKa ONPEAENAETCS M0 rpadiKy Ha pUCYHKE 3.

6.2.5. B 3aBUCUMOCTH OT BJIMSHUSA JUIMHBI TPYObl HA TPOMYCKHYIO CIIOCOOHOCTH
Pa3MUYAIOT KKOPOTKME» M «UTHHHBIE» TPYOBL. Y «KOPOTKHX» TPYO cXaToe ceueHue He
3aTOIIEHO /. < M, W oOmas AIMHAa HX HE OKAa3hlBACT BIUSHHA HA IPOIYCKHYIO
CocoOHOCTh. B «NMHHBIX» Tpybax ©katoe cedeHHWEe 3aTomieHO A, > h, W Ha
MPOTSHKEHUH BCEH UIMHBL TPYObl COXpaHAETCsl CHOKONHBIN MOTOK, BCIEACTBHE YETO
COTIPOTHBJICHHUS MO JUTHHE TPYObI BIUSIOT HA IPOMYCKHYIO CIIOCOOHOCTD:

- TIPH it > iyp, @ TAKKE, C HEKOTOPBIM MPUONIKEHUEM, NIPH i1 < i B CJIyYae, €CIH
I/D <20 Tpy6a cuuTacTCs rupaBIuveCcK «KOPOTKOM»;

- mpu it < ip B chydae, ecim /D > 20 tpyba cuHMTacTCs THAPABIAYCCKH
«AJIIHHOWY.

7
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PrucyHok 3 — I'paduk o1 onpeieNeHus KpUTHIECKOH TTyOHHBI HOTOKA

6.2.6. Tloanop nepen THAPABIMYECKH «KOPOTKOM» TpyOOil ompenensiercss mo

dopwmyne (7):

o \23 ’
Heop = (7)) )
rae  m — Ko3(pPUIMEHT pacxoja IpU COBEPIIEHHOM CXXaTHH MOTOKA HA BXOJE,
m=033;
b, — cpenmHss LIMPUHA TIOTOKA B CEUYCHHH C KPHTHYECKOH TiyOHMHOI

onpenensercs no rpaduky Ha pucyHke 4.
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Pucynok 4 — I'pauk a1 onpesiesieHus CPpeAHEeH [MUPHUHEI IOTOKA B CEYECHUU ©
Kputudeckoii rryouHoii B CBMI'T
3naueHue kod(p@uUUEHTa Pacxoja, YKa3aHHOE BBIIE, NPHBEACHO Ui YKIOHA
Tpyosl it = 0,01. TIpm yxione, ommuHoM oT 0,01, juis Gomee TOYHOro pacdera
3HAYEHHE M CeayeT yBeuuuBaTh npH i+ >0,01 wm ymensmars npu ir <0,01 Ha 2% Ha
kaxayto 0,01 ykinoHa.
6.2.7. Tlogmop nepen THOPABIHYECKH «IJIMHHON» TpyOod B O€3HAMOpPHOM

pexxuMe omnpezensercs o popmyne (8):

Hun _ Hrop o Huop )2
= Bew 40,005 (- 20) (“ez), (8)
rne  Hyp — TOAMEpTas TIIyOWHA [EPEN AHANOTHYHOH THAPABIHYECKH

«KOPOTKO#» TpyOoif, M.
6.2.8. BEIONHSIOTCS CAESAYIOLINE IPOBEPKH YPOBHS TOATIOPA;
a) BO3BBIIIEHHUE OPOBKH 3eMIISTHOTO TIOJIOTHA TI0 TIPOIOIBHOMY TIPOGMITIO TPACCHI B

rpannnax GacceitHa BogocOopa: He MeHee ueM Ha 0,5 M;
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0)orcyrcTBME TepenuBa BOABI B COcelHMit OacceliH — mpoBepsercs 1o

nonepeyHoMy npoduio 3eMISIHOr0 NOJOTHA ABTOJOPOTH B MECTAX BOAOPA3ICIIOB;

B)IIpM Hanuuuu BOMM3M TPYO MHXKEHEPHBIX COOPYXKCHUM, 3maHuii U
CETbCKOXO3AMCTBEHABIX YTOJMI HEOOXOAMMO TIPOBEPHTh WX OE30MacHOCTh OT
HOATOIUICHHUSI BCJIEACTBHE TOATIOpPA BOABI MEPEN COOPYXKEHHEM, @pH ITOM
enecoo0pasHO POBEPUTE BIMISTHAE TIOBEIIIEHHOTO YPOBHS TPYHTOBBIX BOJ;

I) OpY HAIMYMM B HEMOCPEACTBEHHOM ONU30CTH aBTOMOOWIIBHOM WITH JKENIC3HOM
JIOPOTH C BOJIOMPOIYCKHEIM COOPY>KCHHMEM, PACHOJIOKEHHOM Ha TOM € BOJIOTOKE,
MPOBEPUTH B3AUMHOE BIMSHUE YPOBHEH MOANEPTHIX BOA HA PEXUM PabOTHI COCSTHETO
COOpYKeHWs. PacdeT B3aNMHOTO BIMSHHS TPYO, PACTIONOKEHHBIX KaCKaJOM, IPHUBEICH
B Iase 9.

B ciyuae HEBHIOIHEHUS TIPOBEPOK IIPOU3BOIUTCS YBEIMUCHHE OTBEPCTHS TPYOBL,
¥ pacyeT NOBTOPSETCA.

6.2.9. Onpenensiercs TayOnHa BOJBI HA BBIX0/E U3 TPYOH 10 dopmyse (9) nubo

1o rpaduKy (PUCYHOK 5):
Rgx _ 0.54 0. )
o =T g ©)
6.2.10. CKOpOCTH Ha BBIXOAE U3 TPYO Vg, M/C, OIPEAENSIOTCS 10 hopMyie
(10):
Q
=— 10
UBbIX wBbIX ( )

rae  Q — pacueTHblii pacxoz, MY/c;
Wy — TUIOIIA/IB KUBOTO CEYEHNS MOTOKA HA BEIXOE U3 TPYORI, M2,
6.2.11. TIponyckHy10 CHOCOOHOCTE TOQPUPOBAHHBIX MHOTOOUYKOBBIX TpyO mpH
YCIIOBMM WX Pa3fBWXKKA Ha BeqnuuHy He MeHee 0,25D OmpenensioT Kak CyMMY

OTAENBHO PaboTaOWMX OJAHOOUKOBEIX TPyO. PacueT MHOrOOUKOBBIX TpyO aHAIOTHYEH
o Q

pacdeTy OJJHOOYKOBBIX, IPH 3TOM PacXo] KaKaoi TpyOs! MPHHAMANT @ = N—p, roe N; —
T

9HCI0 TPYO.
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Pucynox 5 — I'paduk s onpeaenesus rityOHHEI TOTOKA HA BHIXOJE U3 TPYOBI

7 I'mapaBanYecKne pacderbl KOCOTOPHBIX TPYO

K xocoropHBIM OTHOCATCS TPYOBI, yCTpauBacMble NMpPU MEPECEYEHHH AOPOraMu
JIOTOB M BOJIOTOKOB €O CPEHMM YKJIIOHOM Ha yuactke TpyOrl, oT 0,02 u Gonee. Yknaaky
METAUTNUECKUX TOPPUPOBAHHBIX TPYO PEKOMEHAYETCS NMPOHM3BOJMTH C YKIOHAMU HE
6onee 0,03. s 060CHOBaHUS HIWBHAYAJbHBIX IPOSKTHBIX PELICHUH MO YBENUYCHUIO

ykmora CBMIT ceeime 0,03 mo 0,05 HEoOXOMMMO BBIMOJMHATH TEXHHKO-

11
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SKOHOMHUYECKHE pacueThl. YKIoH no jotky CBMI'T He nommken mpeseimats 0,05 [1].

Ha kocoropax CBMI'T HajJIe)kKUT YKIabplBaTh HA €CTECTBEHHOE OCHOBAHWE C
YKJIOHOM, OJIM3KHAM YKJIOHY JIOra, JTUOO HA OTCHIIKE 3€MJISHOTO MOJIOTHA H3 CKAIBHOIO
TPyHTa, YCTOHYMBOTO MPOTHMB BHIBETPHBAHWS B TENE HACHIIH, C PACMONOKCHHEM
BEIXO071a 13 TPYOBI BHIIIE IHA JIOTA ¢ YCTPOHCTBOM O€pMBI U3 CKaJIbHOTO TPYHTA.

Hcxoas U3 310ro, BO3MOXKHBI HECKOJIBKO BAPHAHTOB IPOCKTHPOBAHHS KOCOTOPHBIX
Tpyo:

1) TpyOBl ynoXkeHBI HAa MECTHOCTH ¢ YKJIoHOM Oonee 0,02 mo 0,03, Ha Bxoje B
KOTOPbIE MOTOK HAXOOWTCS B CHOKOHHOM COCTOSIHMM. DTO BO3MOXKHO JMOO OpH
OTCYTCTBUHM MOABOASAIINX OBICTPOTOKOB, MO0 MPH HAIMYUM 3a OBICTPOTOKOM MNEPEH
TpyOoii BomonmpueMHOro kosoaua. s TaKOro TMOA KOCOTOPHLIX TPYO MpomyckHas
CIIOCOOHOCTE OTIpeieTsieTcsl Kak AJis paBHHHHBIX (TJ1aBa 6);

2)npu GonblIMX YKIOHAX jiora TPyOBl YKJIAIBIBAIOT HA TMOICHIKE CO COPOCOM
IIOTOKA HA YKPEIJICHHBIE OTKOCHl HACHINM WIIM HA OTCHIIKY U3 KaMH:, PacloioKEHHYIO
B HHU30BOH 4YacTu HaceimM. IIpomyckHas CHOCOOHOCTH ONpemessaercs Kak Uit
paBHUHHBIX (IJ1aBa 6). OTaMYKeE 3aKTI0YacTes B pacueTax HkHero Obeda (pasnen 8.6).

8 TI'mapaBanveckne pacdersl HH:KHero Obeda

8.1. Knaccupuxanusi BHIXOZHBIX Pyce H NPHHIMIBI HX pacyera

8.1.1.Tlox pacyeTamMm HWKHero Obeda MOPOXKHBEIX  BOAOHPOINYCKHBIX
COOPYKEHUI IOHUMAIOT PAacYET KOMIUIEKCA YCTPOHCTB, HAXOASAIIMXCS 38 BBIXOAHBIMU
OronoBKaMu TpyO. 3TH ycTpoiicTea OyAyT B AajbHeliIeM OmpeeeHbl Kak BBIXOAHbBIE
pyclia B OTNHYME OT €CTECTBEHHOTO BBIXOJHOTO JIOra. BEIXOAHBIE pycia BKITIOYAOT
YKPEIUIEHUS ¢ KOHLEBBIMH YacTSMHU, FACUTENH U KaMEHHYIO Habpocky [4].

8.1.2. Ilpu pacyere HWOKHUX Ob€OB MOTYT BCTPETHTHCA JIBA OCHOBHBIX CITydast:

- BBIXOHOC PYCJIO Pa3MBIBAEMOE, T.€. COLPSLKEHHE €r0 ¢ OBITOBBIM JIOIOM
IPOMCXOMUT C 00pPAa30BAaHHEM BOPOHKH Pa3MbIBA B KOHIIC CPaBHHUTENHHO KOPOTKOTO
YKpEILICHNS,

- BBIXO/IHOE PYCII0 HEPA3MbIBAEMOE HA BCEM NPOTSHKEHUH MOTOKA 0 CTBOPa
¢ OBITOBBIMH XapaKTEPHCTUKAMU. B 3TOM ClIyyae 3a BHIXOAHBIM CEYECHHEM COOPYIKEHHUS

YCTPauBAaIOT YKPEIUICHHBIA KaHa.
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Hamnbonee pacnpocTpaHeHHBIM B TPAKTUKE INPOSKTUPOBAHMS  SBIACTCA

Pa3MBIBAEMOE BBIXOAHOE PYCIIO.

8.1.3. BeIXOOHEIE  pyclla, KOTOpbIE HCIONB3YIOTCA HIM  MOILYT  OBITh
HCIIOJIb30BAHEI B MAaIBIX JOPOKHBIX BOJIONPOIYCKHBIX COOPYXKCHHAX, MO XapaKTepy
CBSI3H MEXK/Y JJIEMEHTAMU JEJIAT HA 1BE OCHOBHEIC TPYIIIIBL:

- C VKPEIUTICHUSIMH U3 CBSI3AHHBIX MEXKIY c000i 7IEMEHTOB;

- C YKPEIUICHUSAMHU U3 HE CBSI3aHHBIX MEXKTY COOOH JIEMEHTOB.

B cBoro ouepeap MO BO3MOXKHOCTH JAe(opMaruii Moj BO3ACHCTBHEM MOTOKA
BBIXOJHBIE PyCJIa IIEPBOH IPYIIBI MOAPA3AEISIOTCSA HA CICAYIOLIHE: BLIXOAHBIE PyClia ¢
KECTKUMHU (HeneQOpMUPYEMBIMU) YKPEIJICHUSMH;, BBIXOAHBIE pycia ¢ TUOKHMH
(medopMUpyEMbIMH) YKPETLICHUIMH.

B kadecTBe MPUMEPOB BBIXOMHBIX PYCEN U3 CBA3aHHBIX MEXKLY COOOM 3JIEMEHTOB
C JKECTKHMU HeZe(HOPMHUPYEMBIMU YKPEIUIEHUSIMA MOXKHO NMPHBECTU BBIXOAHEBIC Pyclia
U3 MOHOJNUTHOTO O€TOHA, OMOHOJIMYCHHBIX OCTOHHBIX MIM >KEIC300€TOHHBIX ILIMT,
650K0B M MomieHHs. [IpuMepOM BBIXOAHBIX PyCen TOH K€ TPyNObl, HO ¢ THOKUMHU
aehopMUpyEMBIMH YKPEIUIEHHSAMH, MOTYT CIIYKUTh FAOHOHHBIE KOHCTPYKLIAH.

BeIxomHbIE pycila U3 HE CBA3aHHBIX MEXKIY COOOH 3JIEMEHTOB B OCHOBHOM UMEIOT
VKpEIUICHHS W3 KAMEHHOH HaOpocku, coCTodledl Kak M3 ONHOPOAHBIX, TaK H
HEOJHOPOAHBIX  JJIEMEHTOB. MOMKHO TaKkKe HUCIONb30BaTh M CHELHAIBHO
W3TOTOBJICHHEIE HE CBS3aHHBIE MEXAy COOOH 3MEMEHTHl M3 JOCTATOYHO IMPOYHBIX

MOPO30cTOliKiX MaTepuanoB. Cro/ia ke OTHOCSATCS BEIXOAHEIE pycia 03 YKpEIIeHH L.
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1 — ykpennenue; 2 — mpeOXpaHUTENbHBINA OTKOC; 3 — BepTUKAIbHAS CTEHKa; 4 — pebpo B KOHLIE
YKPEIUIeHHs; 5 — KaMeHHast Habpocka
Pucynok 6 — THIIBI BEIXOHBIX pycel

8.1.4. JIna pacuera BCEe BBIXOJHBIE DPYyClla, NPHBCACHHBIC B KIACCH(DHKAINHM,
JOJDKHBIL OLITD OTHCCCHBI K OMPEACTICHHOMY THUITY, IIO3BOJIAOIIEMY KOHKPETU3UPOBATH
PacueTHYIO CX€My, YCTaHaBIUBAaTb IMAPABINYECKUE XaAPAKTEPUCTUKH (TIYOUHBI U
CKOPOCTH) ¥ OIIPEIEIUTh BO3MOXKHOCTE Ae(hopMaiuil YKpEeIUIeHHs 1 TITYOHHY pa3MBIBa
3a HUM.

8.1.5. lnst 3ammTel HIKHAX Obe()OB OT pasMblBa TPHA MPUMEHECHWH BBIXOIHBIX
pycen W3 CBA3aHHBIX MEXKAy CO00OH JNIEMEHTOB ¢ SKECTKUMH YKPEIUICHHAMHU
PEKOMEHIyeTC WCIONb30BaTh CIEAYIOIMME 3 OCHOBHBIX THIIA BBIXOAHBIX pYycel
(pucyHOK 6). OHM B OCHOBHOM U HCIIOJIB3YIOTCS B IPAKTHKE JOPOKHOIO CTPOUTENLCTBA

[4, 5].
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8.1.6. Jlnsg pacuera BBIXOAHBIX pPycCeNl C YKPEIUICHUSIMH, COCTOSIIMMH W3 HE

CBSI3aHHBIX MEXKIY COOOH DSJIEMEHTOB, PEKOMEHAYIOTCS TPU THMINA BBIXOJHBIX PYCET

(pucysox 7) [4, 6].

al 5/ 6/

AnnnnnRI

a—tun [; 6 — tun II; B — tun III; 1 — ykpennenune u3 Habpocku; 2 — mebeHoYHas TIOATOTOBKA, 3 —
obpaTHas 3achlnKa rpyHTa; 4 — pucbepma; O — TonumHa Habpocku, hyx — riIyOHHa 3an0XKeHus
ykperuieHus; hpues — BoicoTa prucOepmsl; Bi, B2 1 By — mIMpHHA COOTBETCTBEHHO B Havale, B KOHLIE U
y KOHIIEBOI 4aCTH YKPEIUIeHuUsT;, L — AJMHA YKPEIUIeHHs IO KOHIEeBO YacTH
Pucynok 7 — Trnbl BEIXOJHEIX pyces U3 KaMeHHO# HaOpocku
ITocnenoBaTebHOCTE NPUMEHEHHUA BBIXOAHBIX DYCEJN, IPEACTABICHHBIX Ha
pucyHke 7, Taroke coOoTBeTCTBYeT HyMeparmu 1, I u 111, T1pu stom tun I nenons3yror,
ecmy iyOWHa pa3MblBa HE IPEBBIMAET TOJIMHBI YKPEIUICHHUs (TONIIMHBEL CJIOS
HaOpoCKH). B NpPOTUBHOM cilydae YMEHBINAIOT TIyOHMHY pa3MBIBA Pa3MEIICHHEM 3a
yKpeIUIeHHeM KaMeHHONM HaOpocku M3 Oojiee MENKOTO Marepuana, 9eM KaMeHb
VKpETUIeHH s, T. €. IpuMeHAoT Tl II. I1pu 3TOM BHOBb NOOUBAIOTCS YCIOBHS, UTOOBI
rnyOuHa pa3MblBa HE TPEBBIIATAa TONIIMHBI YKpeIUleHWs. Ecliu M B 3TOM cioydae
YKa3aHHOE YCIOBHME HE BBIACPIKAHO, TO IPUMEHSIOT TUMl 111 BEIXOAHBIX pyCel.
OOBIYHO 3Ta TPYMIA BEIXOAHBIX PyCeT MCIONB3YETCS MIPH CKOPOCTSX TEUCHHUS HA
BBIXOJIE U3 TPYO Vg = 3,0 + 4,0 M/c.

8.1.7. MicxonHBIMK JaHHBIMH U1 pacueToB HIKHUX Obe(poB CBMI'T siBnsitoTCs:

15
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a)  XapakTePUCTHKH BOAOMPOIYCKHOrO COOPYXKEHHs (OTBEPCTHE, THI

BEIXOJHOTO OTOJIOBKA, YKJIOH JIOTKA),

6)  pacxofBl B COOPYKEHHH,

B)  THUIPABINYECKHUE XAPAKTEPUCTUKM Ha BBIXOJE W3 COOPYIKCHHH (ITyOUHBI U
CKOPOCTH TIOTOKA);

r)  xapakTepucTuka OBITOBOrO Jjora — (opMa CEYeHWs, YKJIOH, IPYHTbHI
(CBS3HBIE WM HECBA3HBIC), UL CBA3HBIX TTPUBOMTCS BEIMYMHA CLCIUICHHS, It
HECBS3HBIX — TPaHYIOMETPHUECKHM COCTaB, MPOOBI TPYHTOB MODKHBEI OOECIEUNTH
NONyYeHUE YKA3aHHBIX BBINIE I'PYHTOBHIX XapaKTEPHCTHK 1O Bcel ryOWHe, HO HE
MeEHeEe 2 M;

J)  HaIM4YMe HIKEPACTIONOXEHHBIX COOPY)KEHHI Ha COCEAHUX AOPOTaxX WIH Ha
Ipyrux OOBEKTax, BIMAIONMX HAa THAPABIMYECKYI0 pabOTy pacCUMTHIBAEMBIX
COOPY>KEHHUIA,

€)  Jpyrue JaHHbIE, OKAa3bIBAIOIIME BIMSHME HAa THAPABIMYECKUIM pacuer
COOPYKECHHH.

8.1.8. Pacuetsl HWKHUX  Obe(OB  BOJONPOIYCKHBIX  CHHPATBHOBUTBHIX
METAUINUECKUK ToGPHPOBAHHEIX TPyO [UI NPUHATOTO THUMA BBIXOAHEIX pyceln
BKJIIOYAIOT CIEAYIOLIEE:

a)  ONpenelcHHE THAPABIHYECKHX XApPAKTEPHCTUK MOTOKA B  BEIXOJHBIX
pycmax H 3a HMMHM — TIyOMH, CKOpocTefi M XapakTepa pacTeKaHWs MOTOKa Ha
VKPEILICHUH;

6)  OIEHKY YCTOWYMBOCTH YKpEIUICHHII W BeNW4MHY WX achopmammit (s
BBIXOJHBIX PYCEIN U3 HECBA3AHHBIX MEXIY COOOM IIEMEHTOB),

B)  OIpEAeIICHIE ITyOUH pa3MbIBa 3a YKPEIUIEHUSIMHY,

T)  OIPEACNCHHE Pa3MEPOB YKPEIUICHWH W IITyOMH 3aJI0KEHHA UX KOHILEBBIX
YacTel.

8.2. Ompenejenne ruApaBIHYecKHX  XapAKTEPHCTHK  MOTOKA  Ha
YKpeILIeHHH

8.2.1. TIpu yknonax jora i, < 0,02 ruapaBIrdecKie XapakTepUCTHKH MOTOKA Ha

YKPEIUICHUH ONPEACIIAIOT MO CIICAYIOIIAM 3aBUCHMOCTSAM.
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ITprHAMAIOT MAKCUMAIBHYIO CKOPOCTh Ha YKpeMeHun no dopmysre (11):

Umax = 12" Vppx- (11)

Cpenuue royOMHBI NMOTOKA B KOHLE YKpeIUIeHHs mmmuoit L = (2 + 6)D,
BBIUHCIIAOT 110 hopmyie (12)

hypaog = 0,211 D,, (12)

rae D, = 1,13, /wcoop — FKBUBATICHTHbIA AHAMETP (3KBUBATIEHTHOE OTBEPCTHE),

M, NpEACTAaBIAONMii Cco00M JuaMeTp Kpyra, pPaBHOBEIMKOTO IO  IJIOIIAIA

TIOTIEPETHOMY CEUCHHIO COOPYIKEHHS Weoop, A1l MHOTOOYKOBEIX TPYO 3KBHBAJICHTHEIH

JMAMETP OTIPEAEIISFOT 0 CYMMAPHO#H TUIOMAAN OYKOB,

Weoop — INTOMIAIE TOIEPEUHOTO CEUCHHS COOPYHKEHHS, M.

[[TnprHy pacTekaHWs MOTOKAa Ha YKPEIJICHHH B CTBOPE, PAclOJIOXKEHHOM Ha

PacCTOSHUM X OT KOHLA OroJOBKA (IpH OE30r0JIOBOYHOM HCIONHEHHH OT KOHIIA

TpyOBI), HAXOAAT 10 3aBrcUMOCTH (13):
x z
Bracr = by (3 +1) —1] + by, (13)
rae b, — IIMpHHA OrOJIOBKA B KOHIIE, M.

z — TIOKa3aTelb CTETICHH, onpeaensercs mo dpopmyie (14):

0,2
7= 181g|zme (%) ] (14)

roe K — xosddunuent GopMbl BOPOHKH Pa3MBIBA, ONPEAEIAEMEBIN MO rpaduKy
Ha PUCYHKE 8,
ARy, — MAKCHMaTbHas TTyOrHA pa3MbiBa HA JaHHOE BpeMs (T1. 8.3.5), M;

Qx =05 1\/§D;’/ % _ sranoHnsiif pacxos, M/c.
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PucyHox 8 — I'paduk ans onpeaeneHns kod(duimenTa Gopmbl BOPOHKHK pa3mbisa K
ITpubImwKeHHO B CPEAHHX YCJIOBHAX IT0KA3aTeNb CTETICHA MOYKHO OTPEHEIISTE 110
¢dopmyne (15):
z=0,78+0,36" 1g%, (15)

nosydeHHo# u3 Gpopmynsl (14) mpu K= 0,8 u Ah,, 4, /D5 = 2.

8.2.2. I'napaBIMyecKue XapakTEPUCTHKH MOTOKA HA YKPEIUICHNH TIPH YKIIOHAX
gora i, > 0,02 onpemensloT NO NPUBOAUMBIM HWKe (opMysiaM JMIUbL TIpH
K03(dHITECHTE MIEPOXOBATOCTH YKPETUICHUS Ny, = 0,013+0,016. B ocTaibHbIX Ciiyyasx
pacuer cieAyeT NPOBOAUTH € HOMOLIBIO MPOTPAMMHEIX CPEICTB, OCHOBAHHBIX Ha
MaTeMaTH4eCcKOi MOJEIM NMPOTEKAHUS IOTOKA, TPHBEIECHHOM B [4].

TTprHEEMAIOT MaKCHMaJbHYO CKOPOCTD Ha yKperieHnu (16):

vmax ~ UBHX (]6)
CKOpOCTH v Ha YKPENICHUN ONPEeNsIoT U3 ypaBHeHus (17):
x y \%% ,
2= exp [— (56-025%) ( p) ] a17)

TOE  Vye, — CKOPOCTE HA OCH TTOTOKA HA PACCTOSTHHAM X OT KOHLIA OIr0JIOBKA, M/C;

y — PacCTOSHHE OT OCH TTOTOKA (CEPeAMHBI VKPEIUICHH)S) 10 TAHHOM TOUKH,

B/ _ Bpacr
pacr = =, — HOJIOBMHA ILIMPUHbI PACTCKAHHA, M.

OceBas CKOPOCTB 3a1aeTCs COOTHOLIEHUEM (18):

18
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Do exp[ 0,004 (= ) ] (18)

VUprix

®opmyrami (17), (18) MOkHO mONB30BATECS B Mana3oHe 0< Di_< 20.

3

I'nyGunbt Ha yKperuteHuw mmpu 0,5< Di_< 20 onpenenstot u3 Gopmyn (19) u (20):

(19)

(20)

JUs ynpouieHust pacyeToB BENMMUYMHBL V(X, V), h(X, y) MOXXHO ONpenenaTh 1o
rpaduxam. I'padmku yist onpe/ieneHnst IIyOGHHBI TTOTOKA A M TITyOHH 110 OCH TIOTOKA Ao,
HA yKPEIICHUM TPUBEICHBI HA pucYHKax 9 u 10, ckopocTell moToka v — Ha pucyHke 11.

IMpriHa pacTekaHus MOTOKA HA YKPEMJICHUHN onpeaensercs no gopmyiie (21):

Bpacr =M N + by, 2D

3necy napametpsl M 1 N ompeIenstoTcs cooTHomenusmu (22) u (23):

26,5D, ,

M=—"=2"|——3T,; (22)

ir ‘yxp Fep

1,75
N=exp| ———) (23)
()

rae  Cygp — kod¢durment [lle3n HA yKperieHNH, OIPEAeIIeMbIil 0 hopmyie
(24).

1 4
Cywp = n hyr{p' (24)
VD

The  hyg, — cpemmss ryGHHA TOTOKA B KOHLE YKPEIUICHHS, IPHHIMAEMAs 10

dopmyne (12), m.
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Pucynok 9 — I'padmk s onpeaeneHns riyouHbl motoka h Ha yKpenaeHHn
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Pucynok 10 —I'paduk s onpeaeneHus rilyOuH Mo 0cu MoToka hog, Ha

YKpeIIeHu!
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Pucynok 11 —T'paduk ms onmpeaeneHust CKOpOCTeH TTOTOKA v Ha YKPEIUICHAH

Jns ynpoiuerus pacueToB dopmyny (21) MOXKHO 3amicaTh CITCIYIOMNAM 00pa3oM
(25):

nll J—
_ N 25
Byer = [5osM N Ku + by (25)

rae  M,N,Ky — mapaMeTpsl, OIpeAensieMble COOTBETCTBEHHO MO rpadukam

(pucysku 12, 13) u tabauue 3;
N, — KO3(QQHUIHAEHT MEPOXOBATOCTH JHA;
0,015 — npuHsTEIi B rpaduke Ko3(GUIMEHT HIEPOXOBATOCTH.

Tabmaua 3 — [TonpaBounslii koadduiment Ky,

IMonpaBognsrit ko3 dummenT Ky ITonpaBouHsbli koahduument Ky
D, npu 1, pagrOM D, npu [1,, paBHOM
0,1 02 04 0.8 0,1 02 04 0,8

1,0 [ 091 0,93 0,96 0,99 3,00| 2,49 2,55 2,63 2,71

1,25 1,12 1,14 1,18 1,22 350 2,87 2,93 3,02 3,12

1,50 1,32 1,34 1,39 1,44 4,00| 3,24 3,32 3,42 3,52

>

2,00 1,72 1,75 1,81 1,87 4,50] 3,61 3,69 3,81 3,93

2,50 2,11 2,16 2,23 2,30 5,00 3,98 4,06 4,20 4,33
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Pucynok 13 — I'paduk a1s onpeaencHus napamerpa N
8.3. Pacuersl pa3mbiBa
8.3.1. TloTok, momazgas ¢ yKPEIUICHUS Ha pa3MbIBACMBIN TPYHT Jiora, 00pasyeT B
HEM BOPOHKY, MPHOJIIKEHHO MMECIOILYIO B IU1aHe (JOPMY DIUIMIICA, B TIPOCTPAHCTBE -
(bopMy >mTMOTHYECKOTO KOHyca (pHCYHOK 14, a). BwicoTa 3TOro KoHyca, paBHas
MaKCHMAIBHOH TyOUHE pa3MBIBA Alyqy 32 JAHHOE BPEMSl, 3aBUCUT OT YKIJIOHA, (OPMBI
U pa3MepoB TpyOBI, BENMUMHBL U TPOJODKUTEIFHOCTH IMABOJKA, YKIOHA, (GOPMBI M

XapaKTEPACTHK IPYHTOB jora. C yBENHYEHUEM MNPOJOIDKATEIBHOCTH MABOAKA Al
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BO3pACTaCT, JOCTHIas CBOEH NPENENbHON BEIUUMHBI Ak, JNHLIL 33 OECKOHEUHO

60mbII0E BpeMs.

Bpacn

a - TOBEPXHOCTHEIH; O - JOHHBIH; | - KOHTYP BOPOHKH Pa3MbIBa; 2 - KOHTYP KaHABBI, 3 - TPAHHUIIBI
pacTeKkaHus

Pucynok 14 — Xapaxrep aedopmannii 1 pe:KUMbL IPOTEKaHHs B HIDKHUX Obedax Tpyo

B Hacrosmmx MeToauyeckuX pPEKOMEHJANUAX Al ABIAETCA OCHOBHOI
pacueTHOM BENUYMHOM, ONpEACNAIONICH THN M pa3Mephl YKpemneHuit, a Al
UCIOJIL3YETCS KaK mapamerp B popmyJie Ui HAXOXKICHUS Altyqy.

8.3.2. B psne ciyuaeB npu ykiioHax Jiora i, > 0,02 3a BOpOHKO#H pa3MbiBa HIKE
MO TEYEHHIO BO3MOXKHO 0Opa3oBaHWE TNPOMOMHBEI (KaHABEI), KOTOPOE NPUBOJHT K
YBEMUYIEHUIO [TyOWHEI pa3MBEIBA HAa BENMUIHMHY, PABHYIO ITyOMHE KaHABHI HA €€ BXOJE
(pucyHok 14, 6). B 3aBHCHMOCTH OT THIPABIMIECKUX XaPaKTEPHCTHK II0TOKA, YKIIOHA U
TPYHTOB JIOTa IIPOMOMHA MOXKET MMEThb JUOO OrpaHUYCHHBIN Xxapakrep, amO0
pa3BHBaThCS HAa BCEM IIPOTSXKEHWM Jiora. B mocienHeM ciydae HEOOXOAMMBI
CICIMAIBHBIE MEPHL 3aIlUTHL, TAK KaK 3TO YIPO’KaeT COXPAHHOCTH BOJOIPOIYCKHOI'O
COOPY/KEHMS.

8.3.3. B BOopoHKE pa3MBIBa BO3MOKHBI [Ba pEXHWMa MPOTCKaHWS TMOTOKA:
MOBEPXHOCTHBIH (pUCYHOK 14, a) 1 HOHHSIH (pUCcyHOK 14, 6).

JIOHHBIHA PEXUM XapaKTEPU3yETCs HATUYHEM NTOBEPXHOCTHOIO BAJIbIA U JOHHOTO

TPaH3UTHOro Notoka. ['y0uHa pa3MbIBa IPH 3TOM PEeXKUME HaMOOMbIIAL.
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TIOBepXHOCTHEI pEXUM XapaKTEPH3YeTCs HAIMWNEM IOHHOTO Balblla H

MIOBEPXHOCTHOTO TPAH3UTHOIO NMOTOKA. Pa3MEIB IIPH 3TOM PEXXMME CYIIECTBEHHO (B 1,5
- 2 pa3a) MEHbIIE, YeM ITPU JOHHOM. Y CTONYMBBII OBEPXHOCTHEIHN PEXUM MOXKET OBITH
obecTieyeH TUIb CENHATbHEIMU YCTPOHCTBAMU, K YHCITY KOTOPBIX OTHOCHTCS PeOpo B
KOHIE YKPEIUICHUS ¥ TaCUTEIN.

8.3.4. Jlns 3ammThl HIKHETO Obeda OT pa3MBIBOB PEKOMEHAYIOTCS CIeyIomue 3
OCHOBHBIX THUNA BBIXOAHBIX pycen (pucyHok 6). Tunm 1 mnpencraBnser coboit
YKpETNEHHE ¢ KOHLECBOH YacCThI0 B BUAE NMPEJOXPAHUTEIBEHOTO OTKOCA, THII 2 - TO K€ C
BEPTHKAILHOK CTeHKOH. Tun 3 ornauyaerca or Tuna 1 HamuuueM pebpa B KOHLE
YKpETIICHHUS.

Bo Bcex THNAxX BHIXOAHBIX pycen G EeKTHBHO MPUMEHEHNE KAMEHHON HAaOPOCKU
B KOHIEBBIX 4acTsX. COOTBETCTBYIOIME HOMEPA TUIIOB BBIXOAHBIX PYCEN MOMEUYCHBI
HUHIEKCOM «K».

8.3.5. MakcuMaiibHble TyOMHBI pa3MbiBa MPH yKJIOHaxX Jjora iy < 0,02
OMpeAeNsIoT Mo GhopMynam:

a) B BEIXOOHBIX pyciiax 0e3 kaMeHHOM Habpocku (26)

Ahpax = Ahin]; (26)
6) B BBIXOAHBIX pycilax ¢ KaMeHHoM Habpockoit (27)
A\’ A ,
Al = Ahy (d_H) +Ad, 0, @7)

e Ahgp U Alme: - COOTBETCTBEHHO MPEACNbHAS W MaKCUMATbHAA TIIYOMHBI
pa3MbIBa B 33JaHHOM BBIXOAHOM pYCJI€ TIPU OTCYTCTBHH KaMEHHOH HaOpocku, (Ahy, I
8.3.7),

7 - K03 dunmeHT, yunTHIBaOLIMI BpeMs MPOX0>KAeHHs maBoaka (1. 8.3.9);
W, - ymenbHEI 00BEM KaMeHHOH HAOPOCKM HA €IUHMIY LIMPHHbI

YKPETIEHUs, M>/M, CO CPETHAM AMAMETPOM KaMHs dy, MM;

A - k03 uLMEeHT, MTPUHUMAEMBII B BBIXOAHBIX pyCliax ¢ BEPTHKAIBHOM

CTEHKOH WIM MpeJOXpaHUTENBHEIM OTKOCOM B KOHLE YKpereHus paBHbiM 0,13,

B BBIXOJIHBIX pyciax 6e3 Hux - 0,5;

d - pacyeTHBI JMaMeTp YacTull rpyHTa (1. 8.3.8), MM.
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Jnsa adpdexruBHON paboTel KamHsi B HAOPOCKe 0OBEM €ro CIIeAyeT 3alaBaTh B

npenenax  Waniny < Wy < Wymax), @ KPYyMHOCTH — HE MeHee MONYHEHHOH u3
BeIpaKeHUs (28):
3/,
Ah
d, = dV4|——F—— (28)
10 — 480

Wy
MunumanbHbIi Wx(mm) W MaKCUMAaJIbHBIH WK(max) yIENbHBIE 00BEMEI KAMHS

onpenemnstot 1o Gopmynam (29) u (30):

_ JAY M-~
Wiy = A~ 1575 9
1-(@) 7
2
Wima = 14 (D, L) (30)
K

TTpu W, < WK(ml-n) pacyeT pa3MbiBa clIeIyeT IIPON3BOIUTE O3 yueTa HaOpOCKH.
IIpu W, > Wx(max) rnyOuHy pa3MblBa ONpenesitoT no Gpopmyne (31):
d 3 Ah’max K(max) os
8.3.6. MakcumanbHble TyOMHEI pa3MblBa 0OpU yKIoHax Jjora #, > 0,02
OTIPEETIAIOT IO (POopMyIIam:

a) B BEIXOHBIX pyciax 0e3 kaMeHHOH HaOpockw (32):

AN o = Mpar + Ahya; (32)

6) B BRIXOAHBIX pyciiax ¢ kKaMeHHo# HaOpockoi (33):
AR max() = Amaxaey + Ahycan, (33)
rne  Ahy,, - TIYOWHBI pa3MbiBa BBIXOAHOTO JiOra 3a CYET BO3MOXHOTO

o0OpazoBanus TpoOouHbI (KaHaBel) B ee Hauase (1. 8.3.10 — 8.3.14), m.
Ipu i; > 0,02 MAHUMAIBHBIH 00BEM KaMHSI B puHcOepMe OMpPENeNAlT Mo
dopmyne (29); monpasky Ha U30BITOK KaMHS HE BBOJIT.

8.3.7. TIpenenbHbIe TITyOHHBI pa3MbIBa ONPEACTSIOT 1o Gopmyre (34):
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02

Q )S D3 34

Ahy, =16, YD, (— 7

O | (e + 1)51 bb,d
9

rae Q- pacueTHbIi pacxon (pasaen 6.1), M%/c;
L — nnvHa yKpensieHus, M;
b — mmpwWHA OTBEPCTHA COOPYKEHHWs, /IS OJHOOYKOBBIX TPYO paBHa

JMAaMETPy, sl MHOTOOYKOBEIX TPYO — CyMMe OTBEPCTHIA OUKOB, M;
Do 0,075 .
6, =085 (D—) — MaciuTaOHbli Ko duiuent; Dy = 1 M;
3

Qx = 0,51,/gD5/? — sTanoumsIii pacxox;

¥ - KO3(Q(PULUEHT, YYUTHIBAIOIWMKA THIT KOHIIEBOI YacTH BEIXOJHBIX PYCEI,
TIPH HATMYMH TNPEXOXPAHUTENBHOTO O0TKOCA ¥ = 1, IPH HAMYHH BEPTHKATILHON
CTeHKH \ = 0,6, Ul BBIXOJHBIX pycen ¢ peOpoM y = 1 He3aBHCHMO OT HATUYHS
CTEHKH, AJISI YKPEIUIEHUH B BUJIC KaMeHHOI1 Habpocku y = 0,6;

r, S - ko3dpuIMEeHT M TOKa3aTesib CTENEeHH, 3HAYCHHS KOTOPBIX I
PA3NIYHEIX THIOB BEIXOMHBIX PYCEJI IPHBEACHBI B TabnwIIe 4,

S| — mokasarenb CTENEHW, PAaBHBINA | Ui BBHIXOAHBIX PYCEN U3 CBA3HBIX
Mexay coboit smemeHTOB, 5/2 mis Hemedopmmpyembrx pycem u 10/3 mma
JehopMUPYEMBIX 1 CAMOOTMOCTOK.

Tabmuna 4 —3uavenwst kKo3(hPUIMEHTA T U TIOKA3aTeNs CTENEHN S IS Pa3INYHbIX

THIIOB BEIXOHEBIX pycCeil

Tun BEIXOTHOTO Koapduument ITokazarens OTHOCHTENBHBINR
pycia r cTeneHd S IPaHUYHBIR
pacxon (Q/Q)rp
1, 1k 0,9 0,6 Be3 orpannyeHuit
2, 2K 0,9 0,6 To xe
3,3k 0,6 0,4 1,0
I 10, IO 1,0 0,6 Be3 orpannuennit
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B mocneaneM cronbue Tabnuubl 4 BRMHCAHBI rpaHudHbIe 3HAYeHUS (Q/Q)rp,

TP TIPEBBIICHNH KOTOPHIX B (hopmyity (34) BMecTo Q/QK TOIKHBEI MOACTABIATECS 9TH
3HAUCHUSL.

8.3.8. IIpu pacuere pa3MbIBOB IPYHTHL B JIOT€ MOAPA3JC/LIOTCS HA CBA3HEIC M
HecBsi3HBIE. K HECBA3HBIM TI'DYHTaM OTHOCSTCS KPYIHOOOJIOMOYHBIE ¥ TIECUAHEIE
TPYHTEHL, He 00NaAroIKe CBOMCTBOM IJIACTHYHOCTH (PACKATHIBAHMS).

K CBS3HBEIM OTHOCSTCS TJIMHHUCTBIC, CYIJIMHUCTHIE W CYIECUAaHBIE TIPYHTHI C
gncsioM mractugHocTH Oonee 0,01, a Takke INIMHUCTEIE M IECUAHBIE TPYHTHI TIPH
CTerneHH 3aT0P(HOBAHHOCTH (CONCPIKAHUM PACTUTEIBHBIX OCTATKOB) Ooiee 10 %.

PacyeTHEIl mHaMETp 4YaCTHUIl OJHOPOAHOIO HECBS3HOTO IPYHTA ONPEICIAIOT IO
(dopmyne (35):

_2diP;
T 100

rae P; — comepkaHWe 1O Macce B MPOINEHTAX i-i (pakim cO CpeaHAM

(33)

JUaMETPOM YacTul d;.

K OmHOpPOIHBIM HECBSI3HBIM CIEAYET OTHOCHTH TPYHTHI, YIOBJICTBOPSIONIHE
VCIOBHIO gy /d < 2, THE dipg, — CPeOHUIl AHAMETP KPYNMHBIX YACTHI, KOTOPHIC
COCTABIAIOT 5 % OT Macchl TPYHTA WM JAHAMETP CaMOM KPYIHOM (pakiyu, eCJid OHA
COCTAaBJISIET HE MeHee 5 % OT MacChl TPYHTA.

PacueTHeIil IMaMeTp CBA3HOrO rpyHTa d, MM, onpeAcnsoT no gopmyie (36):

d =7,5(0,1+100C,), (36)
rne G, - pacuetnoe cuennienne, Mlla, KOTOpPOe ONPEEHAIOT HA OCHOBAHUH
CTaHJAPTHBIX MCTOJOB WCOBITAHWM O0pa3mOB B  COCTOSHHUM  KaMHJUIAPHOTO
BOJOHACHICHUS. MpPU MOJHOH BIArOEMKOCTH C Y4YETOM BO3MOXKHOTO (BEPOSTHOTO)
OTKJIOHECHUS 3HAYECHUS CUJ CLECIUICHHS OT HOPMATHBHBIX, MJIS TIPeABapUTEITHHBIX
pacueToB 3HaueHue C, Ui [JIMHUCTBHIX TPYHTOB MOXKHO IPMHMMATh 1o JAaHHEIM CIT
22.13330.2016, a myis Top¢os — 1o [4, Tadbauna 5].
8.3.9. Koadduiwment 7 B popmyne (26) npu mpomycke MOCTOSHHOro pacxona O B

TEUYEHNUE BPEMEHH PaccuMThiBaIOT N0 Gopmynam (37) u (38):
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. 1
n=1- ,
37
3 ti+1 (37)
0
Taec.
Q%% [Ahg 11 3]
¢ =540<—) P22 (100¢,)°, (38)
0 Q« Q Q( 2

IIPAYEM B Cllydac HAIWUWS TacuTeNeil rpaHuyHble 3HAYeHUA /() ONPENENIIoT
no tabmme 4.

Jng peambHBIX TUAporpa)oB pacueTHOE BPEMs ONMpPENETAeTCS 3aBHCHMOCTBIO
(39):

t=0,5W/Q, (39)
rae W - o0beM cToka 3a BpeMs MaBojKa.

Inst Gomee TouHOro yuera (pakTopa BpeMeHH, ocoOeHHO mnpu ruaporpadax
CIIOXHOH (HOpPMBI (MHOTONMKOBLIX U T.I.), PEKOMEHIYETCS IOJb30BATHCS METOIUKOH
pacyeTa, M3II0XKEHHOM B [4, npunoxenue 7.3].

Jns ompeneneHus 3HaYeHUs 7 HapsALy ¢ GopMynol (37) MOXKHO MOJIB30BATHCA
rpagpukoM Ha pucyHke 15. J[nsg mpuOIMKEHHBIX pacuyeTOB MOJKHO NMPHHMMATh. UIA

HECBA3HBIX TPYHTOB 77 = 0,6; s cBA3HbIX — 77 = 0,75.

n J—

09

0.8

07

0.6

05

0.4

0.2 -

o1 = i - s — — e -

00
0.00 0.01 0.10 1.00 10.00 100.00 ity

Pucynok 15 — Tpaduk mist ONpeaeIeH s OTHOCUTENBHON ITyOMHEI Pa3MbIBa
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8.3.10. I'myOuHy IPOMOWHEI ONPEETISIOT B TAKOH MOCTIE0BATENLHOCTH.

BBIYMCAAOT 1MPUHY MOTOKA By, OPU KOTOPOA CKOPOCTL B JIOrE paBHA
Hepa3MbiBatolieii no gopmye (40):
Q i3/4

5/2 _3/2"
UH nJ'[

By = (40)

Koagpduuuent mepoxoparoctu jora n, onpenenserca no CIT 100.13330.2016
(npunosxxenune M).

JUIss OJICPHOBAHHBIX JIOTOB MPUHWUMAKOT U, = 1,5 M/C, a BO BCEX OCTaJIbHBIX
CITydastx BRIYUCISAETCS TIO clieytonieit 3apucuMoct (41):

vy =2,1gd,, 41)

rae  d, - 5KBUBAICHTHBIN quaMeTp rpyHra jiora (m. 8.3.8).

Benuunny Byp CPaBHHBAOT ¢ IMUPUHOM Jlora b, (1S ABHO BBIPKEHHOTO JIOTA)
60 ¢ MpeAenbHON MUPHHOH pacTekaHus MOTOKa Ha HAKJIOHHOM miockocTu (42):

Bpacrpy =M + by, (42)

roe M Haxoasar no gopmyne (22).

Ecmt By > by 100 Byp > Bpacr(up), TO PA3MBIB JHA JIOTA MOXKET IIPOUCXOMTH HA
OONBIIOH JIMHE U COMPOBOXIATLCS 3HAYUTENBHBIM NOHIKEHHEM OTMETOK, B TOM
YHCIIE U Y KOHIIEBOHM JACTH YKPCTUICHHS,

B oaromM cmywae HEOOXOAMMO NPUHMIMATh CHEIHATBHBIC MEPBI 3aIUTHI
yCTpauBaTh IIEPENajbl, YKPEIUIAThH JIOT O €ro MOJOIIBBI WM Ha 3HAYHTEIHHOM
MPOTSDKECHUN.

B mpoTMBHOM Cllydae OIPENENAIOT IONOXKEHHE CTBOpPAa X = Xy, B KOTOPOM
HPEKPAIIACTCS Pa3MblB, U TITyOHHY MOTOKA B HEM - IO opmyitam (43) u (44):

0,57 D,

wp = —Hg’44lg2N i (43)
3 /5
n ,
oy = (—222 ) (44)
Bpacr(upy/ I
rJie BeuurHy N onpenenstor u3 GopMyIst (21), IPHHAB Bpacr = Bup (45):
=m0 (45)

M
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8.3.11. IIpousBoadT pacueT mapaMeTpoB (MMPUHBI U TIyOHHBEI TOTOKA) HA

BXOJ€ B KaHaBy. BHauyane ONPENEIAOT MAaKCUMAIbHYIO DyOHHY PasMblBa Alimax VIS
CIIy4ast OTCYTCTBHS IPOMOMHEI (KaHaBEI) 110 (opmyrie (26). 3aTeM HaXo[sT (B TIEPBOM

IpuOMMKEHNH) PACCTOSHUE OT BLIXOAA M3 TPYOHI IO BXO/a B KaHaBy (46):

_ L+ Q+m)Ahpay

XKaH - 5 (46)

1-mi,

rae  m - KOOQQUIWEHT 3aM0KEHUS oTKOca ykpemieHus. Ecmt Xw > Xup, TO
MONAraroT Alay = 0.

BBYACIAIOT IMPHHY —PAacTeKaHMA Bpaieay B CTBOPS HAYalld KAHABHI
Byacrtuany~Bpaengran 1O hopmynam (21) - (23).

HaxoAsT IMPUHY brar M TIYOUHY /iy NMOTOKA HA BXOAE B KAaHABY NpH
cTabuIu3aluy pasmbisa no Gopmynam (47) u (48):

35 QO,SZS i2'343

byan = 032 g0264 47)
/5
0 4
By = | ——t——— 48
KaH (1,15\/§d1/4 bKaH) (48)

Ecmt Bpacrean) < Dxan, TO HPHHEMAKOT by = Bpacruan)y @ Ay BBMHACIAIOT TIO
(opmyne (48), B NPOTHBHOM CIIYYa€ K PACUETY TIPHHAMAIOT Doy U Ayey, BbIUKACICHHbIE

no dopmyam (47) u (48).

8.3.12. Onpeensior CpeaHIor ryCuHy I0TOKA B KaHase (49):
1 ,
hKaH(Cp) = E (hKaH + th) (49)
8.3.13. Onpepernsitor ryOuHy pasMeiBa KaHaBs! 0 (opmyie (50):
3
, vy By, +b
Ahyay = (Xup + Xian) <zﬂ — m%) + Pycars — hagps (50)
rre koo duument Lesn C ONPEREnIOT Ipu A = Agyep) O Gopmyme (51):
1 1
= e— /6
€= o i G

Koap¢uumeHT IMEpOXOBATOCTH  KAaHABEL M, ompegensercs 1o  CII
100.13330.2016 (npunoxeHue M).
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8.3.14. Onpenensior YyTOYHEHHOE PpACCTOSHHE OT BHIXOJAa M3 TPYObl 10

BXO/a B KaHaBy (52):

, m Ahy,y
X'xan = Xian + 1_—"11]| (52)
Ecmd (Xanw - Xea)/X'an > 0,3, TO 3aMEHAIOT X HA X'an W MPOH3BOIAT

TIOBTOPHBIH pacyeT KaHABBL.

Ecmd Al > 3 M, TO 1M0O YBENHYMBAIOT OTBEPCTHE COOPYKEHHS, JTHOO
TMPUHEMAIOT CICHUAIbHBIE MEPHl 3alMTH (YCTPAMBAIOT MEpenajbl, KOHCONHHBIC
cOPOCEH U T.IL.).

8.4, Ha3sHaueHHe OCHOBHBIX Pa3MePOB BHIXOAHBIX PYCe

8.4.1. HcxoOHBIMU JaHHBIMHU JUIS Ha3HAYECHHsS OCHOBHBIX Pa3MEPOB BBIXOJHBIX
pycer ABIIOTCS THAPABIIYECKUE XAPAKTEPUCTHKHN TIOTOKA B HIDKHEM Obede (TTyOuHEL,
CKOPOCTH W TPAHWIBI PAacTeKaHWs) W DIyOHHBl pa3mbiBa. B pesynsrare pacueros
OIIPEIENSIOT UTHHY M IIMPHHY YKPEIUICHHS HA BBIXOJE W3 TPYOHI, TIyOHHY 3a0XKEHUS
KOHIICBOM YAaCTH, MEPOIPHATUS MO YMEHBIICHHUIO PAa3MbIBOB 33 YKPCIUICHHEM
(racutenn, pa3Mep KaMEeHHO puCOEPMBI U T.11. ).

8.42. PacueT OCHOBHBIX pPa3MEPOB BHIXOJHBIX pyCeNl BHINONHAIOT B Tako
IIOCJIE IOBATEIEHOCTH:

1. TlpemapuTenbHO HA3HAYarOT THN  BBIXOJHOTO pycjia M3 9HCla
PEKOMEHIOBAHHBIX (PUCYHOK 6), ICXO/I U3 CIEAYIOINX COOOPasKEHUIA:

a) U TIONMHOCTBIO 3arpy’KeHHBIX TpyO (T.e. paboTalommx MpH paCUETHHIX
3aI0JIHEHHAX ) PEKOMEHAYIOTCS TUIHL 1K 1 2K;

6) A HenOTPYKEHHBIX TPYO MPUMEHSFOT THTIBI 1 Wtk 2;

B) B KQUECTBE BAPHAHTOB /Ul TPYO MPH PACUETHOM 3aIOIHCHUH H OCOOSHHO MpHU
6onpIuX yKIoHax Jiora (i; 6ompmmx 0,05) mpuMeHstoT tanst 3 (3K).

2. OnpenpensroT rnyOMHBI W CKOPOCTH NOTOKAa Ha BBIXOAE M3 TPYyO0 M Ha
YKPEIICHHH COTIIACHO PEKOMCH/IAIASM TJIABBI 6.

3. HasHawaror TMH W JUIMHY VYKpEIUICHWH, TpHHAMas e¢ paBHOW (u3

KOHCTPYKTUBHBIX cooOpakenuii) L = (1,5 + 2)D,.
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4. Onpenensror ryOWHY pa3MbiBa Ha BeIxoae u3 TpyO. Ilpu rryGuHe pa3MbiBa

Alpiax > 2 M TIEPEXOAAT HA JPYTOW TUI BHIXOJHOTO pycia, 00eCeunBatoIMii CHIKEHUE
pa3MbIBa, U pacyeT MOBTOPSIOT. IIpn Al > 3 M yBEIMUMBAIOT OTBEPCTHE COOPYKEHHS
00 IPHHHUMAIOT CTICIIHATEHBIE MEPHI 3aUTUTHI.

5. OmpeaenstoT ryOrHy 33/1€IKA KOHIIEBOH YacTH.

6. OnpenensroT IMHUPHHY PACTEKAHKUS TIOTOKA.

7. OnpenensioT LIMPUHY YKPEIUIEHWH M YCTAHABIMBAIOT HX OKOHYATENIbHbIE
pazMepsl.

8§43. Tun w Marepual YKpEIUIEHMH  YCTaHABIMBAIOT MO  BEIUYHHE
MaKCUMAJIBHOW CKOPOCTH Ha YKPEIJIEHHH, CPaBHUBAS €€ ¢ JOMYyCKaeMbIMH CKOPOCTSIMHU
VISl YKPEIUICHUM, NpUBEICHHBIMM B [4, Tabnuua 2.9].

8.4.4. TI'nyOuHy 3an0Xe€HMsS KOHIIEBOM YaCTH YKPEMJICHUS ONPEIETAOT 0
dopmyie (53):

Al (14 20,) + Ay,

Ahyp =

(3)

1-mi,

rae  Ahpg, — MaKcHManbHas IVIyGHHA Pa3MbIBA B 33JAHHOM BBIXOJHOM PyCIIe
6e3 ydera pa3MblBa KaHABBl IPUMEHUTECIBHO K KOHKPETHBIM TMIAPABIMYECKUM
YCIIOBUSAM (XapakTepy pacTeKaHHs, HAIMUMI0 KaMEHHO! HaOpOCKH, BIMSHUIO IIHPUHBI
Jjora),

m - K03 PUIMEHT 3aT0KEHISI OTKOCA (IS BEPTUKAIBHOM CTeHKH m = 0).

Ipu Ahyg, > 3,5 H3MEHSIOT THI BBIXOJHBIX PyCEL.

8.4.5. IllupuHy pacTeKaHus IOTOKA MpU YKIOHaX Jiora iy < 0,02 onmpenensior mo
dopmyne (13), mpm i > 0,02 - mo dopmyre (21).

8.4.6. IllupuHy YKpemIeHHS Ha BCell ANMHE, 33 UCKIIIOUCHUEM KOHIIEBOM 4YacTH
(JUTHHY €e IPUHIMAIOT PaBHOMN 1 M), YCTaHABIMBAIOT TIO IIUPUHE PACTEKAHUS TIOTOKA C
3armacoM B 1 M B K&KAYIO CTOPOHY.

JlomyckaeTcs yMEHBINATh MHPHHY YKPEIUICHNS U3 KECTKUX OSTOHHBIX DJICMCHTOR,
OTPaHUYMB €€ I100 U3ONUHUAMU CKOPOCTEH Ha YKPEIUICHHH, PABHBIX TOMYCKAeMBIM
CKOPOCTSIM TSl TPYHTOB BBIXOJIHOTO JIOTA, JIT00 3aMEHMB HacTh YKPEIUIeHHs. HAOPOCKOH

13 mebH WM KaMHsI OIIPEeIeIICHHOM KPYITHOCTH Ha YYacTKe, TAe CKOPOCTH TIOTOKA HE
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NPEBBIIAIOT JOMYCKAEMBIX JUIsl YKa3aHHOTO MaTtepHana. Takoe COKpalleHHe MHPHHBI

YKPEIUICHUs JOMYyCKAeTCs Ha BCEH JUTMHE €T0, 32 HCKITIOUEHHEM KOHIIEBOM YaCTH.
B kadecTBe pacueTHON MIMPHHBI YKPEIUICHUS B KOHLIEBOM €ro 4acTH NPUHAMAIOT
OONBIIYI0 W3 BEIMYMH: IIMPHHY pPACTEKaHWs Bpacr B KOHIC YKDPEIUICHHA U Bpin,

onpenenseMyo no gopmyse (54):
0 e
Bpnin = EAh,max = E(Ahmax + AhKaH)' (54)

rae  Buin - MAHAMaJbHAs IMPHHA YKPEIUICHHs, COOTBETCTBYIOUIAS MIMPHHE

BOPOHKH Pa3MbIBa B CTBOPE KOHIIA YKPEIICHNUS,
K - xoa¢ppunuenT GopmMbl BOPOHKH pa3MbIBa (PUCYHOK 8);
0 - xoadpunment, § = 3 npu NpeaoXpaHUTENBHOM OTKOce U § = 3.6 - npu

KOHIEBOW YaCTH B BUJIC BEPTUKAIBHON CTCHKU.

INocne Ha3HAYCHWs MIAPHHBI YKPEIUICHHS TPOM3BOMIT OKOHYATENBHYIO €€
KOppeKTUpOoBKY. DOpMa YKPEIUICHHS B IUIAHE MOXKET OBITh NPSAMOYTOJBHON MK
Tpaneuen1anbHoN, MPHYeEM C MPAMOYTOIBHBIME HITH CTYNICHYATHIMA TPAHALIAMH.

8.4.7. B BbIXOAHBIX PyciaX ¢ KAMEHHOH HAOPOCKOil KaMCHB YKITAABIBAIOT 1O BCEH
HMIUPHHE YKPEIUICHUS B IPUTOTOBJICHHBIH KOTJIOBAH TaK, YTOObl BEPX €ro HaxXOIuics He
MeHee ueM Ha 0,5 M HiDke moBepxHocTH 3emiM. Ilpu yknoHax nora i:>0,02 u
BO3MOYKHOCTH 00pa30BaHHs IIPOMOMHBI B BBIXOAHOM JIOT€ KAMEHB CIIEAYET YKIIaHBATh
Ha 0,5 M HIDKE THA IPOMOWHE! Y KOHLICBOH JacTH.

ITpu HazHaueHUH yaeIbHOTO 00beMa KaMHsA B pucOepMe CIEAyeT Y9ecTbh, UTo 3a
CYET ETO BapbMPOBAHHS MOKHO CYILECTBEHHO COKPATHTH IMyOUHY pa3MbiBa.

8.4.8. PauuoHanbHble TMOB M Pa3Mepbl YKPEIUICHW# BHIOMPAIOT HAa OCHOBE
TEXHUKO-3KOHOMHYECKOTO CPABHCHHSI BAPHAHTOB BBIXOHBIX PyCell.

8.5. Oco0eHHOCTH THAPABJIHYECKOr0 pacdyeTa BBIXOAHBIX pycea ¢
YKpeIUIeHHSIMH H3 KaMeHHOi# Ha0pOCKH

8.5.1. T'uppaBnuyeckue pacdeTsl BHIXOJAHBIX pycel C YKpPEIUICHHSAMH W3
KaMEHHOH HaOPOCKH BKITFOYAIOT:

a) OLIEHKY OTHOPOJIHOCTH KAaMEHHOT'O MaTepyuana;

6) ompeneneHHe MUHUMAIBHOM KPYMHOCTH OJHOPOAHOTO KaMHS WIH TPOBEPKY
YCTONYMBOCTH HEOJHOPOIHONH HaOPOCKH MO €€ IPaHyIOMETPUYECKOMY COCTaBY;
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B) ONpe/eNeHNe TOMMIWHEI HaOPOCKH — /I HeAeOPMHPYEMBIX BBIXOJHBIX PyCe;

r) ompejeneHue aedopManuii yKpEmNeHHH M YCTAHOBJICHWE Ha WX OCHOBE
MUHMMAaIBHBEIX IDIAHOBEIX Pa3sMEPOB VKPEIUICHWH s AeOPMHPYEMBIX BBIXOAHBIX
pycer

JlambHERIIIE pacueTsl BEIXOIHBIX PYCEll ¢ YKPEIUICHNSME U3 KAMEHHOI HaOpocku
(ompeneneHne TIIyOWH pasMBIBA 33 YKPCTUICHUSIMH, TIYOWH 3aIOXKCHUS HX KOHLIEBBIX
yacTel, a TaKKe OKOHYATEIbHOE OMPEACNEHUE IUIMPUHBI YKPEIUICHHS) SBISIOTCS
0OIIMMU AJIs BCEX THITOB BBIXOAHBIX PyCeN U M3Jaraiuck Bbile (pazaen 8.3). OxHako B
CBS3M C HEKOTOPOH crneludUKoi yKa3zaHHLIX PAcUETOB ISl BEIXOJAHBIX PyCen U3
KaMeHHOW HaOpOCKM OHHM pacCMaTpWBAIOTC W B HACTOSIIEM pasjene ¢
AKIICHTUPOBAHMEM Ha 0COOEHHOCTH PacieTa U CCHUIKOM Ha 001Iue GOPMYIIBL.

8.5.2. PexoMeHIyeMBIE THIEI BBIXOJHBIX Pycel ¢ YKPEIUICHHAMH W3 KaMEHHOMH
HaOpOCKH pacCMOTPEHE BHIIIE 1 H300paXKeHbl HA PUCYHKE 7.

8.5.3. T'mapaBimuecKue pacdeThl YKA3aHHBIX BRIXOMHBIX pPycel, oOlLMe s BCeX
THIOB, BHIIONHAIOT B H3JIOKCHHONW HIDKE IIOCIEAO0BATENbHOCTH. CHenupuyeckue
0COOCHHOCTH KDKAOTO ¥3 THITOB M3JIATral0TCSA B COOTBETCTBYIOMUX MYHKTAX.

1. YcraHaBIMBAIOT, SBJISETCS JIM HAOPOCKa OAHOPOJHOI B OTHOIICHAH Pa3MBIBA U3
yenoBus (55):

dH(max)
dy

re dy(max) — CPEIHMI TMAMETP KPYNHBIX YacTHIl, KOTOPBIE COCTABISIOT HE

<2, (55)

MeHee 5 % macchel HaOpOCKH, M;
d,, — cpeaHuit IUaMeTpP 4acTULl HAOPOCKU, M.
IIpu HecobmoaeHny ycaoers (55) kaMeHHas HaOpoCKa HEOJHOPOIHA.
2. Jlnst OmHOPOTHON HAOPOCKH OMPEACISIOT MUHHUMAJBHBIA JAAMETD €€ YacTHI

(56), M, IpA KOTOPOM YKpeTUieHHEe OYAET YCTOWYUBBIM OT Pa3MbIBa:

ljgbl)(

dH(Aon) = 43’ (56)

TOE Ugux — CKOPOCTD HA BEIXOJE M3 COOPY>KEeHHUIT (pazaen 6.2), m/c.
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3. Jlns HeonHOpoAHOM HAOpOCKH, 3a/laHHON CBOUM [PAHYIOMETPHICCKUM

COCTaBOM, YCTaHABIMBAIOT, OYAyT JM YCTOHYMBBI €€ YaCTHIBI IO BO3ACHCTBHEM

MOTOKA UCXO0/1s U3 JIF0O0T0 U3 ABYX MPUBEICHHBIX HIOKE YCIoBHiA (57) u (58):

Q< an =32 Kor(Q)Dsdz{i)\/gKHp (57)

Uiy < Unp = 21 Kﬁp !gdH(M)' (58)

rae Q- pacxoj B COOPYKEHHH, M /C;

Qup> Upp — COOTBETCTBEHHO MNPENENbHBIA PACXOI, M3/c, W npeaenbHas
CKOPOCTB, M/C, TIPH KOTOPO#t HaGpocKa COXpaHsET YCTONYUBOCT MPOTHB Pa3MbIBa;

Kor@) = 1,95 — K03((UUHMENT, yuNTHIBAIOIMA BIMSHAE HA BETHYAHY
TPEAETHHOTO PacXo/a, MPH KOTOPOM COXPAHSETCS YCTONIHBOCTE HAOPOCKH;

Kyp — x03(}UIHEHT HEONHOPOJHOCTH TPYHTA, YIMTHIBAIOIMI BIHSHIE
rPaHyJIOMETPHYECKOTO COCTABA HAOPOCKHU Ha ee YCTONYMBOCTS,

71 = 1/3 — mokazarenb CTEIICHN.

B cBoto ovepenp

dH - dH(M)pH(M)

(59)
dH () Pu(m)

Kyp = 1,15

rae  dy — cpenHui qMaMETpP YacTHIl HAOPOCKH, M.

B popmynax (58) u (59) dyguy U Pu(m) — 3TO COOTBETCTBEHHO TUAMETP YACTHIL, M,
1 BECOBOE COErKaHMe caMmoit MeNKkoit pakumu, KOTOpoit B HAOPOCKE COAEPIKUTCA HE
menee 10 %, T.e. pyy = 0,1. B ciyuae, ecnu ee conepxanue coctasnser Medee 10%,
HOM dyy(yy) TIOHMMAIOT CPEIHHI IMAMETP YaCTHIL CMECH, COCTOSIIICH U3 CaMOM MEIKOH
¢pakupu ¥ mocneayloumx  Gpakimi, momomHstommx ee  mo  10%, T. €.
Puen) = Pun) T Z Puqy) = 0,15

AuanPun) T 2 Auciy Puci ,
gy = — O, (60)

TA€  Pu()> du@) — COOTBETCTBEHHO BEcOBas JONA M CPEAHMH AMAMETP, M,
(pakiuii, TOMOTHSIOMIX MENKYIO pakumio xo 10 %.

Ecmu o gopmye (59), nony4darot K< 1,10 mpuauMaroT Ky,,=1.
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Ipu cobmoaennn yciormii (57) u (58) ykpenneHue U3 HEOTHOPOIHOH HAGPOCKH

OyneT ycTOHYMBBHIM M HEpa3MbIBacMbIM. B IPOTHBHOM Cilydae ykperuieHue Oymer
pa3MBIBAEMBIM, U IS OMPECIICHHS €0 YCTOHYMBOCTH BHIMOJHSIOT JOMOHUTEILHbIC
pacyeTHL.

4. OnpesensOT MUHAMAITLHO OMYCTAMBIA IHAMETP 9acTHIl HAOPOCKH dyy(yon) TIO
(dopmyrie (56), carTas ee OTHOPOHOM.

5. CpaBHMBAIOT NONYYECHHBIA JMAMETP YACTUL[ HAOPOCKH dy(nony €O CPETHEM
JMaMETPOM YaCTHI HauOoNee KPYMHOH QPaKIiH d,(max), CONEPHRAMEHCA B HEl.

Tlpr dymax) > duggony YKPEIUICHHE MOXET paboTarh Kak CaMOOTMOCTKA, a
BO3MO>KHOCTH IIPUMCHCHHS €T0 JJId 3aJaHHOI0 COOPYXKCHHS MOJXKET OBITH onpeacicHa
CHELUATBHBIM PacueToM i JAHHOTO THMA YKpereHwi (1. 8.5.7).

Ipy dymax) < du(gon) HAOPOCKA HEYCTOWUMBA M HE MOXKET OBITH MCIIOJIB30BAHA
A7 3alIUTBl BBIXOAHBIX PYyCeN COOPY)KEHHs OT pa3MmbiBa. Ee TpeOyercsi 3aMEHUTHb
Habpocko#t ¢ yacTuamu GoJbIel KPYMHOCTH WIH APYTHM TUIIOM BBIXOJHBIX PyCE.

8.5.4. TomuwmHy cnos Habpocku O, NP KOTOpoit ykpemieHue Oyaer
HenehOPMUPYEMEBIM, ONPEACISIOT o GopMyJiaM:

a) it HabpOCKH, COCTOSIIEH W3 HECKONBKIX (pakitwii (61):

§=D, 0’453 dy, — dH(M)pH(M) + <1:15 UBbIXKOI‘(Ah) . 1) ) (61)
d(dH(M)pH(M) + 1) gD3
rne  Korpny =1 — xodpduuueHt, yuuTHIBAIOMEA BIMSHAE OroOJOBKA Ha

rIyOuHy nedopmariy HaOPOCKH.
Tlpu pyqyy 20,95 HAGPOCKY CYMTAIOT OAHOPOIHOM CO CPENHUM TMAMETPOM JACTHL]
iy () U 9€TO B GopMyIIE (61) YCIOBHO MPHHAMAIOT Oy (3)=0.

0) s HaOpocKU, cocTosiLIeit U3 oaHoM (pakmu (62):

8|d 1,150, K
5=0, 045 7“+<M-1> 62)
gD,

JUtst HECBSI3HBIX TPYHTOB CPEIHUIT AMAMETP YaCTUII OTACTBHOM dpaximu (63), MM:

d:zm@ (63)
100
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rae  pi, — Becoas o ¢ppakiyn, %.

JUyst CBA3HBIX TPYHTOB pacyeTHbIN quaMerp d, MM, OnpeaensroT mo gopmyie (36).
Jus  Habpockwy, COCTOAMIEHA M3  HECKOJIBKHMX  CJIOEB  Pa3M4HOro
IPaHyJIOMETPHYECKOTO COCTaBa (HAMpUMep, NPU HAMYHA MEOEHOYHON ITOATOTOBKH),

BMECTO dy; IIOJICTABIISIIOT KBHBAJICHTHBIN qrHaMetp (64):
1
dH(s) = (dH(1)51 + dH(2)52 +- du(n) 511) F'r (64)

rae  dy) ¥ 8y, dy) B &, ..., dy(my B G — COOTBETCTBEHHO CPE/IHAN IHAMETP U
TOJIIIHHA TIEPBOTO, BTOPOTO, M N-TO CJIOS HAOPOCKH, M.

TTonHas TONIIMHA BCEX CIIOEB HAGPOCKH, M, & = i, J;.

ITo oroii xe gopMyne (64) BHIUHCHAIOT Il KOKAOIO CJIOS CPEIHUI AHaMeTp
MEJIKOH (DPAKLHH dyypy(5), M.

8.5.5. Onpenenstor pazMeprl YKpEILICHUS:

1) Ha3HAUYAOT JUIUHY YKPEIUICHHS COTJIACHO peKOMEHAausM (11. 8.4.2)

L=(15+2)D,

2) OTpeneNSIOT MIPHHY PacTeKaHHS MOTOKA Bpacr 1o hopmyne (13) mm (21);

3) Ha3HAYAIOT pa3Mepbl YKPEIJIeHHs B IUIaHE, M, C YYETOM MPUHATON MTHHBI
VKPEIUICHHS:

B CTBOPE HA BBIXOJIE U3 OTOJIOBKA

By =by+2

B KOHIIE YKPEILNEHUs

By = Bpaer + 1

rae 2 u 1 M — 3anmac B UPHHE YKPEIUICHHS, HA3HAYAEMBI COOTBETCTBEHHO 10 1 1
0,5 M ¢ K&KI0il CTOPOHBI YKPEIUIEHHS.

Janee ompenensoT rayOHHY pasMbIBa, TIYOHHY 3a0KEHUS KOHIEBOM YacTh U
HA3HAYAIOT MIMPUHY YKPEIUIEHHS B OTOM MECTE€ COTJIaCHO PEKOMCHIAIHSM,
W3JI0XKEHHBEIM HIDKE B II. 8.5.8.

85.6. Ilpepenenyro  ryOmny — nepopmanmu — ykpemwienus — Ahpyy  Ha
HEPa3MBIBAEMBIX A¢(OPMHUPYEMBIX BEIXOAHBIX PYCIIaX 3a CYET BLIHOCA IPYHTA M3-TIOJ

HETO ONpeaensIoT no popmynam (65) u (66):
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a) 1S HabPOCKH, COCTOSIIIEI M3 HECKOMBKHX (ppaKmmii

8| dy — dyueu)Pu)
mp () ° d(dH(M)pH(M) + 1) (65)

+2- D3 (1‘15 UBleKOI‘(Ah) _ 1)
gb,
[pu pyyy>0.95 cumrator HAOPOCKY OJTHOPOAHOM CO CPEITHAM MUAMETPOM YACTHIL
dyy- Mot uero B hopmyre (65) yCIOBHO MPHHUMAOT Py () =0;

0) Ui 0 THOPOTHOM HAOPOCKU

sld 1,15 v,,.K,
Ahypo = 0,85 D, F -193-86+2-D, (M - 1) (66)
d gD,

Ilpu Banuuuu B HaAOpPOCKE CIOEB PA3HOIO TIPAaHYIOMETPHYECKOr0 COCTaBa B
Gopmyny (65) BMecTO dy U dyqyy NOACTABISIOT dyy M sy, OMPENENIEMEIE TI0
dopmyne (64).

Tommuno c1ost HAOPOCKU O 33AA0TCs, TPUHUMAs €¢ paBHOM He MeHee 2d,,.

PaccrosHMe, M, OT BHIXOJa H3 TPYOBI IO MECTOPACTIONIOKCHHUS MPEACIBHOM
r1yOuHbl fedopManyy yKperieHus (67):

2 thlx + Ahnp(;[)

lrrp(;[) = Ugpix d (67)

VYcTaHaBIMBaAKOT NPEACIbHYIO IIyOHHY Ae(hOpMally YKPEIIEHHS Y BBIXOAHOTO

CEUEHHs COOpYKeHus (68):

lapad
Ahl‘lp(A)BbIX = Ahrlp(,cl) - % (68)

Tpu Ahpp(yeex>0,5 M MO0 H3MEHSIOT MApaMETPhl YKPEIUIEHHS M3 KaMEHHOM
HAOpOCKH (TONIMUHY CJIOS, KPyNHOCTb KaMHS H T. M.), JTAOO TMPHMEHSIOT WHOM THII
YKPETICHH.

OnpenenoT MUHIMAIBHBIE Pa3MePH! YKPCIUICHHS B TUTaHE UCXOS U3 PasMEpOB
BOPOHKH Jedopmartmii (69):

L =B = 4Ahpy ., (69)

rae L u B — COOTBETCTBEHHO UIMHA M IIMPUAHA YKPETUICHHS.
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JUiHy ykpenjeHus L, BBMUCICHHYI 10 Qopmyne (69), npuHAMaT s

JaNbHEHIIEro pacyera.
Ha3HavaioT IHUPUHY YKPETUICHHS, M:
a) B KOHIIE OT0JIOBKA TpyO

By =b,+2 (70)
h
6) B KOHLE YKpPEIUICHUS NpH A—];‘@> 0,5 mpuaMMaT B, mo Gombmiemy u3

. . Ah,
3nauenuii B; u B, onpenensiemoit mo gopmyne (69); npu %(”k 0,5 mpuHIMaroT B, nmo
3

GonbmieMy U3 3HaueHMH B m Bpaer, BeHuCIgeMoi o ¢opmyne (13) wu (21), HO He
meHee By

8.5.7. PacueThl BHIXOJHBIX PyCEll CAMOOTMOCTOK.

TlocneaoBaTeNbHOCT PACYETOB CIICYFOIIAS:

a) BBIYHCIIAIOT MApaMeTp Nyacq (71):

3hyx D
Npacq = ——g';( 2 71
=\ 02
3necb @ =y r-6, - D, ( b_; ) ) (72)
P

rae w=20,7.

6) IO TPaHYIOMETPHIECKOMY COCTaBy HAOPOCKHM BBIYHCISIOT CHAYaNa CPeIHHM
IMaMeTp MepBoii (camoii KpymHOif) pakmmu (pudeM ee JOJDKHO OBITH Gombiie 5 %,
T.€. Por> 0,05), npuHUMAas ero 3a d;.;

B) CPABHUBAIOT Pyr/ d346 ¢ Npacu.

Ecmn Nppey > pOT/diﬁﬁ, TO B pacyeT BKIOYAIOT CleAymyn (pakmuo (unu ee

YacTh) U TaK MPOAODKAIOT JI0 TEX MOP, MOKa He OyIeT COOITIONEHO YCIOBHE : 77 = Npacy

or

¢ TOYHOCTHIO 10 5 %.
1/6 N
Ecnu por/ d04 Oyner MeHbme Np,e, WIS BeeX (pakumid, TO OTMOCTKA He
o0pazyercs, U IpeAcnbHbIe TTyOuHBI IeopMaliy ONMPEENAIOT KakK JUI OJHOPOIHOTO

rpyara no ¢opmyne (34), npunmmas y = 0,6, a MakCUMaJbHble DIYOWHBI — IO
dopmyiam (26), (33).

39



OJIM 218.2.110-2020
Ecnu st gactun camoii KpymHOM (pakimu, KOTOpeIX B HaOpocke Oonee 5 % ,

1/6
d / > N. TO 3TH YaCTHUIBI OIIPEACTISIOT OTMOCTKY.
ot/ Yor pacu»

2. OnpenensroT MaKCHMAJIBHYIO [IyOMHY pa3MBIBA B HEOAHOPOXHON HaOpOCKe
(73):

* |18 Povmon Do dov 5 (73)

max(dor)’

Ahmax(x—x) =

oT

rae Ahyay(a,,) — MAaKCHManbHas TIyOWHAa pasMbiBa B HAaOPOCKE CO CPEAHHM
IVAMETPOM 4YacTur d,., ompemenseMas mo oaHoii m3 Qopmyn (27) wmu (33) mpu
Ahpp=Ahy, 5, 38€Ch Ahpy, o — TpeienbHas TIyOWHA pasMBBA B HaOpOCKE CO
CPEIHNM JMaMETPOM HacTuIl d,p, M, onpeaensemas o gopmyne (34) npu = 0,7.

3. [IpyHAMAIOT TONIIMHY CI0s1 HAOPOCKU B YKPETUICHUN

6= Bhpax)

JansHeiimmmii pacyeT neGopMUPYEMBIX BBIXOIHBIX PyCel BEAYyT COracHo m. 8.5.6,
HauuHas C  Qopmynst (67), moactaBmsisi BMECTO Ahg,y rnybuHy Ahpa.n,
BEIYMCIEHHYIO IO hopmyre (73).

IIpu 3HAa4YUTENBHBIX INIyOMHAX pa3MbiBa B BBIXOJHOM CECYECHHH COOPYKCHHS
AR maxysnn055 M, BBIYACTIEHHBIX 110 (opmye (68), nenecoodpasHo BHIXOAHBIE pycia
CaMOOTMOCTKH 3aMEHATh Ha MHBIE THITH! BEIXOTHBIX PYCEIL.

8.5.8. Pa3MbIB 3a yKpeIIeHHAMH, ONpe/ICIeHIE HX PAa3MEPOB U [IyOHHBI 33/ KU
KOHLEBBIX YACTCH B BIXOJHBIX PYC/IaX U3 KAMEHHOM HaOpOCKH.

PacueTsl BEIMOIHAOT B CIIEAYIOLIEH MOCIE10BATENbHOCTH.

1. Onpenensior npeAenbHy0 ITyOHHY pa3MblBa B TPYHTE JIOTa 33 YKPEILUIEHHEM
Ahy, mo popmyiie (34).

2. Onpenenstor MaKCUMAIBHYIO [TyOHHY pa3MbiBa ARy, ., 0 hopmysam (26) wiu
(33).

3. CpaBHHMBAOT TONIMUHY HAOPOCKH & C MAaKCHMANBHON TIiyOWHON pa3MbIBa

A~y
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TIph Sy >ARmayx HA3HAYAIOT BEIXOJHOE PYCIIO THHA | (PUCYHOK 7), UL KOTOPOIO

NPUHUMAETCA TyOUHA 3all0XCHUA KOHUEBOH 9acT hy,—J, W HalbHEHUmi pacder
BE/IyT, HAUWHas C M. 8 HACTOAIIETO pas/ena.

TIpu 8 >Ahy,ax 32 YKPETUICHUEM Ha3HAYAlOT prcOepMy M3 KaMHSA KPYHNHOCTBIO
d', = (0,4 +0,5)d,, (BerxomHoe pycio Trma IT) # IpoJoKAIT pacyerT.

4. OnpeaensoT MaKCUMATbHYIO TTyOWHY pa3MbiBa 38 YKPCIUICHUEM NPH HATMYUU
Tam pucOepMbl U3 KaMeHHOM HaOpocku o ¢popmynam (31), (33). Ilpu 3TOM NpUHUMAIOT
yACTbHEIH 00BeM KaMmHA B prcbepme W, = 1,256% (MCXOAA M3 KPYTH3HBI OTKOCOB
pucOepMbr: Bepxogoro 1:1, mu3oBoro 1:1,5 v rryGumb f,y,.6= ).

5. CpaBHUBAIOT 5 C AR,y

Hpu & > Ahp,yy BbIxOAHOE pyciio tvna 1l npuHsTO npaBuibHO, W riyGHHA
3aJI0KEHHUS KOHIIEBOM YacTH YKPEIUIEHUS PaBHA &,

IIpr 6 < Ahpyay() YKa3aHHBIH TAI BLIXOAHOTO pycia OyACT HEyCTOHYMB, U €ro
3aMEHSAIOT BBIXOIHEIM pyciiom tumna I11.

6. st ciydast 6> Ahp,ay ) (BBIXOAHOE pyciio Trmna II) nepecunTbiBalor ryGuny

pHECOEPMBI Ay, TP TITyOHHE €€ 3ay0Kenus 310 Gopmyite (74):

h 0,5 d',ARZ, g,
pucé — d 1/3 (74)
1,25 (5— Ahyy d—,)
H

JanbHemi pacdeT A 3TOr0 THNA Pycen BEAyT, HauWHas ¢ M. 8 HacTosmiero
paziena.

7. Mnst cnyyast 6 < ARpay) (BbxoaHoe pycno tuma IIT) miybuny samosxeHus
KOHIICBOH 9acTH YKPEIUIeHHUs Ry = hp,cq B BRIXOAHBIX pycinax Tvna I Haxomsr u3
ypaBHeHus (75):

hj«—Mh;  —N=0, (75)

rae xo3pduumentst M 1 N onpezenstor no gopmynam (76) u (77):

d /3
M = Ah,, (d—,) (76)

41



OJIM 218.2.110-2020
N = 0,4d’,Ah%,, (77)

8. OnpenensoT IMPHHY BOPOHKH Pa3MbIBA By B KOHIE YKDEIUIEHHS IS BCEX
TUIOB BLIXOJHBIX Pycen 1o popmyne (54) mpu 0 = 3,6.

9. CpaBRMBAIOT INMPHHY BOPOHKH Pa3MbIBa By, C MIUPHHOI B KOHIE YKPEIUICHHAS
By (1. 8.5.6) u B KaueCcTBe PaCUETHOM IMUPHHBI YKPEIUICHUS B KOHLEBOM €r0 4acTH By
TIPUHAMAIOT OOJIbLIEE U3 ITHX 3HAUCHUIA.

TTpOoTHKEHHOCTE KOHIEBOH YacTH YKPEIUICHWs MO MHE (yYacTOK, MMEOIM
KPUHY Byx) IPUHUMAIOT paBHO# 1 M.

IIpu pnmne ocraBuielics yacTu ykpervieHus (0e3 KOHIeBO# 4acTh) Menee 1 M
HA3HAYAI0T YKPENJICHHE TPaneuenaaabHoOl GOpPMBI B IUIaHe IIMPHHON HA BLIXOJE U3
TpyOsl B1 1 B KOHIIE yKpenneHus — By..

8.6. BrixogHble pycia roppHpPOBAHHBIX TPY0, paCHOJOKEHHBIX Ha
NOJChINKE

8.6.1. TloTok, BBIXOASWI W3 TO(QPUPOBAHHBIX TPYO, PACMONIOKCHHBIX HA
TOZIChINKE, cOpachiBacTcA JIOO HA HH30BOH OTKOC, JMGO orOpaceiBacTca 3a ee
IIOZIOIIBY IIyTEM YCTPOHCTBA KOHCOIBHOrO cOpoca (WM, Kak BAPHAHT, PACCEHBAOIIETO
TpaMIUIZHA), 1100, HAKOHeI, cOpackBacTCs B HIDKHHN Obe() MyTeM YCTpoMcTBa
ITaXxTHOTro copoca.

Pacder KOHCONMBHBIX COPOCOB H PACCEMBAIOIINX TPAMIUIMHOB MPHBEACH B [4,
rnasa 4], a OnpeneneHre THAPABIMYECKAX XapPaKTEPUCTHK MOTOKa B HIDKHUX Obedax
IIaxXTHBIX COPOCOB MOJKET BBIIOJHATBCS 110 TEM JKE€ 3aBUCHMOCTAM, 4YTO H JUIs
YKpeIIeHHH 3a TpyOamMu, H3I0XKEHHBIM BBIIIC B HACTOSIICH TTaBe.

OcoOeHHOCTH OTpeeIICHISI THAPABINYSCKHX XaPAKTEPHCTHK MOTOKA [Py cOpoce
BO/1bl HA HU30BOH OTKOC HACBIIH H3/1araloTcs HIKE.

8.6.2. BO3MOXHBI CIICAYIOIIME BapHaHTBL cOpoca HOTOKAa HA HHU30BOM OTKOC
HaCbIMNU:

a) cOpoC MOTOKa HEMOCPEACTBEHHO HA YKPEILICHHbI MOHOJUTHBIM OSTOHOM WU

OMOHOJIMYEHHBIMH [UIUTAMH OTKOC Hachiu (pUCYHOK 16, a);
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al

1 — ykpemnenHslii oTKOC; 2 — prcbepma; 3 — KaMEHHAas! OTCHINKa
Pucynox 16 — CxeMsl yKi1aaku ro()pipoBaHHBIX KOCOTOPHBIX TPYO Ha HACHIMHOM TPYHT
B T€J€ HACHIIA
6) cOpoc mMoTOKA Ha OTCHINKY M3 KaMHS, PACHOJOKEHHYI0 B HHM30BOM YacTH
HachIMuU (PUCYHOK 16, 6).
ITpu cOpoce moToKa HAa YKPEIUICHHBIH OTKOC HACHIMA WM HA OTCHINKY W3 KaMHs
JUIsL CHIDKEHUS IMHAMUYECKOTO BO3IEHCTBUS MMOTOKA YCTpauBaroT OepMmy.
8.63.IIpu cOpoce mNOTOKa HAa YKPEIUIEHHBIE OTKOCHI HACHITA PacyUeThl
BEIMOJIHAIOT B CJIEYIOMIEH MOCIIEA0BATEILHOCTH.
1. Ompenensior MUHMMAaJIbHBIM pa3Mep OepMbl BAONH MOTOKAa MO (opMmysie,

IOY4YEHHOH U3 ypaBHEHUs CBOOOAHOTO majeHus tena (78):

ZhBth
L6(min) = 1. 205, T > (78)

rae 1,2 — xoadduuuenr 3amnaca.
2. OnpepenstoT MMPHHY pacTekaHus TOTOka Ha OepMe (dTa IIMpHHA

COXPAHAETCS HA OTKOCe HAchImK) (79):

B =167 (8) () (@) 7)
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ra€  Bpacr(s) — IIMpUHA PACTEKaHHs MOTOKA Ha OepMe B CTBODE, MPOEKLMS

PacCTOSHMS KOTOPOTO OT BEIXOJa W3 TPYOHI paBHA X;
D — mmameTtp TpyOEHL,
Lg — nnuna GepMBI BIOJB IOTOKA,
Qx = 0,51,/gD%? — 5TanoHHbIA Pacxoy, T.e. PACXOJ, IPH IPOXOXKIEHAN

KOTOPOro KputHieckas NiyOnHa B coopy keHnn pasHa 0,75 D,

upuHy pacTeKaHWs TOTOKA Ha OepME MOXKHO TaKKe ONMPEACITUTEH IO
3aBucuMocTH (21), cooTBeTcTBYIOMEH YKIOHY Jora 7, >0,02, Tak kak Ha Oepme, 3a
KOTOPOH ClefyeT OTKOC HACHIIM, BOAOOTBOAHBLIC 30HBI, CKMMAIONIME IIOTOK, HE
00pa3yloTcs, 1 KHHEMATHKa TOTOKA COOTBETCTBYET YKA3aHHOMY CITyHaro.

Ilo mMpuHe pacTeKaHus HA3HAYAKOT MHPUHY YKPEIICHUS OCPMBL.

3. OnmpenenstoT CKOpOCTU U INTyOMHBI IIOTOKAa HA CXOAE €ro ¢ OepMbl mo
3aBucuMocTH (17) — (19) 1 Ha3HAYAIOT MO 3TUM XapPaKTEPHCTAKAM THI YKpPEIUIeHus [4,
tabnuua 2.9].

4. Onpeznenstor TyOWHBI U CKOPOCTH MOTOKA y TOAOIIBBI OTKOCA /iy OO Ha
OCHOBE MAaTeMaTHUecKOi Momemu, JUOO0 C HEKOTOPHIM MPUOIDKCHUEM HAXOAAT
CPEIHIOI IIyOHHY TOTOKA MO YPaBHEHHIO HEPABHOMEPHOTO IBIKeHwms [4, riasa 2],
cuuTasd MUPHHY MOTOKA HA OTKOCE PAaBHOM IMMpHHE PacTeKaHWsS HA CXOJe C OCPMbI
Bpacr(s): MOXHO TaloKe (IONONHHTENEHO) IPHHATE CPEHIOK MIYOMHY MOTOKAa Y
NOJOIIBBI  OTKOCA PpaBHOW HOpPMalbHOM TriIyOMHE, CuMTas CEYeHHEe MOTOKa
IpssMoyronbHeIM (80):

3/5
By = (M) , (80)
BpaCT(6)

TIE€ My U M — COOTBETCTBEHHO 3IOKEHHE U KOIPGUIIUEHT LIepoXOBaTOCTH
YKPEILIEHHOTO 0TKOCA.

Ilpp pacuere cpeaHHX DIyOMH Y TOOMIBEL OTKOCA IO YPaBHEHHIO
HEPABHOMEPHOIO MJM PAaBHOMEPHOIO [IBIDKEHHS CKOPOCTH Vy TIONOMIBEL OTKOCA
onpeRenstor mo popmyie (81):

Q

= — (81)
huaBpacr(s)

Vnp
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5. ITo ckopocTsM U TiTyOWHAM y TOJOINBHL OTKOCA HA3HAYAIOT THMI YKPEILICHHS

otkoca [4, Tabnuua 2.9].

8.6.4. TIpn otBone BOABI Ha GepMy M OTKOC HACHIMH, OTCHIMAHHOW M3 KAMHS,
THAPABJIMYECKHE XapaKTCPHUCTHKY MOTOKA ONPEIENISIOT, PAaCCMaTPUBAasi TOJCHIIKY KaK
(UIBTPYIOIYI0 HAChb, 4YepPe3 KOTOPYK COpacelBacTCs MOTOK B HWKHUA Obed
(pucyHok 17). Pacuer BenyT B CIICAYIOLIEM MOPAAKE:

1. OnpenenstoT CKOPOCTH HA BEIXOAE U3 TPYOB! Vg, COTVIACHO PEKOMEHIAIHAM
J1aBHI 6.

2. VCTaHABIMBAIOT, SIBISAETCS JIM HAOPOCKa OXHOPOIHON WX HET, M OMPEACIIAOT
ee YCTOMYMBOCTL OT pa3MbiBa cornacHo 1. 8.5.3 no gopmymam (55) — (60).

3. OmpenensioT MUHUMATBHEIA pasMep OEpMBI BIONB MOTOKA, IPH KOTOPOM
TTOTOK, BRITEKAIOMINH M3 TPYOBI, HE MOMAaeT HEMOCPEACTBEHHO Ha OTKOC, 110 (hopMyIIe
(78).

4. BEMUCIAIOT IMPHHY PACTEKAHUS MOTOKA HA GepMeE B pacrsy IO opmyrie (79)
C BBEJCHHEM B HEe MOHMWXKAIOLIETO KoddduuueHTa 0,6, yIUTHIBAIOIIETO 0COOEHHOCTH
PpaboTel KaMeHHOU HAOPOCKH 10 CpaBHEHUIO ¢ OETOHHBIM ykpermenieM. Ha oTkoce 3ta
IMIUpHHA COXpaHseTcd. MOXHO Taioke ONMpEeAeNUTh MIMPHHY pPACTEKAHHWSA MOTOKA HA

OCHOBE JIByXMEPHOH MaTeMaTH4ecKoii moaenu unu no hopmyie (80).

5 nod(Beix)

1 — ¢punpTPyOLIHi NOTOK; 2 — MOBEPXHOCTh BOABI AJIS CIIy4asi, KOT/a BECh PACX Oz (PUIILTPYETCst uepe3
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TIOZICHITIKY; 3 — TO €, KOT/Ia YaCTh PACXOJA CIUBAETCA IO OTKOCY MOACHINKY; 4 — 0OpaTHBIi GuibTp;
5 — pucbepma; 6 — 5KpaH
Pucysok 17 — PacueTHas cxema HuxkHETo 6beda roppupoBaHHO#M TPYOBI, YIOKEHHOIM

Ha MOACHITIKE, ITPH COPOCE MOTOKA HEMOCPEACTBEHHO HA KAMEHHYO HAOPOCKYy.

5. HazHayaroT mpOTSHKEHHOCTh YYacTKa HACHINH, OTCHIIAHHOTO W3 KaMHS, —
WUPHHY QUILTPyrOmEH 9acT MOACHNKH by, B mepBoM MpHOMMKEHMM IIPMHEMAIOT
by = Bpacr(s)-

Janee xameHHas HaOpocka paccMaTpuBaeTcs Kak (UIBTpYIOLIas HaCHIh
(nepenuBaeMas WM HenepesuBaeMas ).

6. OnpefensioT HOpMaIbHYI0 MNyOHHY (GUIBTPAIMOHHOTO TTOTOKA, IPHHUMAs €ro
CEYCHHE MPSAMOYTOJNBHBIM M OpeAnojiaras, Yro BeCh pacxoA NPOQHIBTPYyeTCs depes
HOACHINKY (82):

Q,/m )
ho — o'r()(oc)’ (82)

byKy
TAE  Myreoc) — KOIQPHUIMSHT 3aI0KeHHs OTKOCA KOCOropa,
Ky — xo3¢pdunment gunbrpanuu HaOpPOCKH.
Jins omHopomHoit Habpocku Kod(@uuueHT QumbTpamuu Ky ompenensoT [4,
tabmmna 8.1], ans HeoqHOpoAHOM o hopmye (83):
Koenn) = Kogony 222 [G0oaomnss (53)

e Kgomy — Kodhdumwent Qunprpaunu ans ogHOPOIHOH HAGPOCKH,

UMEIOMIeH MUaMeTp YacTHIl dy, PaBHBI CPEHEMY JMAMETPY YacTULl HEOTHOPOMHOI
HaOPOCKH;
Posu Preoqn — MOPUCTOCTH COOTBETCTBECHHO OAHOPOJHON M HEOJHOPOIHOM
HaOpOCKH.

CpenHuii uamMeTp JacTHI HAOPOCKHU:

_ ZdypPy
100 ?

d,
rae  dy() — CpeIHHil MaMeTp YacTHLl OTAENIBHON (pakium;

P; — BecoBasi 1oy (PpaKiIyA.
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7. Onpenenstior riyOMHy (QUIBTPALMOHHOIO IOTOKA /1 B CTBOpPE KOHLA TPYOBI

(pucyHok 17) 3 ypasHeHus (84):

llT mgT KOC +1
F&) = X0 f(E), (84)

homZ, o)
rae Il — mpoekmus paccTOSHUS OT KOHIA TPYOBI A0 TOYKH IICPECCUCHHS
OTKOCOB OTCHIIIKH ¥ KOCOTOpAa B CITy4ae OTCYTCTBUS MOATOIUICHUS CO CTOPOHBI HIDKHETO
Obedpa mam 1O CTBOpA, MPOXOISIIETO Yepe3 Ype3 BOABL B HIDKHEM Obede, IMmpu
MOTOILUICHHM;
f(&), f(&s) — GYyHKIME OTHOCHTENBHBIX TIIyOUH COOTBETCTBEHHO B CTBOPE
koHua 1pyOrl (§ = H/hy) u xonuna noxacenku (&g = h,g/hy), onpenensieMsie
NP IPSIMOYTOJIBHOM Ce€UeHUH HaOpocku [4, mo Tabm. 8.4]; mable Hopmbl ceueHuit

IPUBOIAT K IPAMOYTOJIBHBIM.

IIpn OTCYTCTBHH TOATOIJIEHHS CO CTOPOHBI HmwkHero Obeda (h,s = 0)

[ /mgT ooy t1
f =10 (85)

2
homm‘(l(oc)

ypaBHeHHE (84) umeet Bu (85):

8. OnpenendroT yCTONYUBOCTS HU30BOTO OTKOCA OACKHITTKH U3 YCIIoBHs (86):
Z < Zpp, (86)
A€ Z — pPa3sHOCTh OTMETOK YPOBHEH B CTBOpax KOHMA TPYyOBI M KOHIA
HOJICHITIKH,
Z,, — TpeNcNbHAs Pa3HOCTh, NPH IPEBBILICHAM KOTOPOH HApyINAeTCH
YCTOMUYMBOCTH OTKOCA MOCHIIKH.

B cBoro ouepens:

lll

2= H4 oy (87)
A ’ mgT(KOC) +1 dH
Zyp = 2, 3(tg(pl-[ - tgﬁ)ln— R (88)
Mor(koc)

[I€ ¢ — YIOJl ECTECTBEHHOI0 OTKOCA KAMEHHO# HaOpOCKH, paBHBI 35-36°;
tge,=0,700 +0,725;

B — yron HakJI0Ha HU30BOTO OTKOCA K TOPH3OHTY.
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IIpu cobmronennn ycnoBust (86) pacdeT 3aKaHYMBAIOT, B MPOTHBHOM CITydae

VIOTXKUBAOT OTKOC, BHOBb IPOM3BOIAT IIPOBEPKY YCIOBHs (86) M TaK MPOIOJDKAIOT
JI0 €0 YAOBIETBOPEHUSL.

9. IIpoBepsIOT YCTOHUMBOCTS OCHOBAHUS HACHINM OT Pa3MbIBa MPU JTaMUHAPHOH
¢unepTpanun. 14 3TOro cpaBHHBAIOT TIyOmHy A ¢ TmpemenbHON InyOWMHOM Hip,
obecnieunBaroIeit yCTONUMBOCTE IPOTHB JIAMHHAPHOM umbTparin (89):

Hy, = F—— (89)

rae 6 — ko3 GUIHEHT, ompeaenaeMblit o [4, Tabnuua 8.2].

IIpu H < Hyp yCTONUMBOCTH NMPOTHB JIAMHHAPHOHK (uimbTpaiuu obecreucHa, B
IPOTHBHOM ClIyua€ WM YBENWYUBAIOT INUPUHY QWIBTPYIOMEH TpPOCTOik by w
TIOBTOPSIIOT pacyeT, WM yCTPauBaroT B OCHOBAHUH 00paTHEIH (QUITBTP.

10. CpaBHuBaioT ryOMHY NOTOKa H C TONIIMHON TOACHIIKM B CEYECHHH,
IIPOXOISIIEM 4€PE3 KOHELL JIOTKA TPYOBL HA BEIXONE Spon(mom)- 1P H < 8pnopanx) BECH
TIOTOK MPO(QHUILTPYET BHYTPb MOCKINKH, TPH H > 816 (srixy JACTH PACX0MIA OMAIET HA
OTKOC MOACHIIKH.

11. st enyyast H < 805(anx) YCTAHABIUBAKOT, HE BEIXOAWT JIM TIOTOK HA OTKOC
MOJCHITIKH. {7151 3TOr0 AenstT paccrosuue I, Ha 4 — 5 paBHBIX 4acTeii M B KOHIIE KasKIOM
M3 HAX (CYATAs OT KOHLA MOJACHINKH) ONPEACISIOT TIIyOUHY TIOTOKA /o TI0 YPABHEHUIO
(84) mmu (85), moactaenas BMecto l; paccrosHus l; or konma moxcemke (84) mo
paccMaTpUBAEMBIX CTBOPOB. 3aTeM B K&OKIOM W3 CEYCHHMI YCTAHABIMBAIOT TOJLIMHY
IOACHITKA  6pon¢y. 11U OIHOOOPA3HOM YKIIOHE KOCOTOpa JUIA JTOH IEMH MOXKHO
BOCTIONB30BaThLCs popMyoi (90):

Lim, -m,
JHOA(i) _ 0T(KO0C) 0T(10 ) (90)
Mot (xoc) Mor(nog)

HpI/I 3TOM BO3MOZKHBI ABa ClIyvas:

1) uony = hi — Bech TOTOK (uUIBTPyeT depes MOACHMKY (Ge3HarmopHast
(unbTpyromas NoACHIIKa);

2) 8uony < i — HaCTh MOTOKA BLIXOAUT HA MOBEPXHOCTH OTKOCA (HAIOPHAL

(pUnBTPYIOIIAs MOACHIIIKA).

48



OJIM 218.2.110-2020
PacemoTtpumM ciydai 1 ygqcy = Ry

12. Haxopar pacueTHyIO TiyOuHY (UIBTPAIMOHHOTO NMOTOKA, OMPEAETAIONIYIO
MaKCHMaJIbHbIe CKOPOCTH TYpOYNeHTHO#H (QHIBTpaLuu:

a) P OTCYTCTBHH IOATOIUIEHHS CO CTOPOHEI HIXKHETO Obedha mo gopmyne (91):

h, = 0,8h, = 0.83fa02/(gp2s§bé) ; o1

rae o — kod(PUIHEHT KHHSTHYECKOM SHeprum; & = 2, 5;

P — NOPUCTOCTh HAOPOCKH,

g, — xoddpdunment, yuuTeBalOmMii 00pa3oBaHHE B IOpax KaMEHHOMH
HaOpOCKH 3acTos BOABL, £; = 0,9.
6) mpu HANMYKK NOATOIUICHHUS:

hp =h,

rae h,s — ryOuHa B HIDKHEM Obede B KOHIIE TTO/ICHITIKH.
13. OmnpenensioT MaKCHMaJbHYIO CKOPOCTh TypOyNeHTHOH QuibTparmu 1mo

dopmyne (92):

by =179
M hybyps,

92)

14. CpaBHuBalOT v, C AONYCKACMBIMH CKOPOCTSAMH /I I'PYHTOB OCHOBaHHS
HACBIIHN V.

[Ipn vy < Vo YCTOHYMBOCTH OCHOBAHHA OT TYPOYJNEHTHOH (uibTpanun
obecrieunBaeTCs, B IPOTUBHOM Cllydae — HeT. JIJis JOCTHXKEHUS YCTOWYMBOCTH JENAIOT
BBIPE3KY TPYHTA U 3aMEHAIOT €r0 IPYHTOM € Vo = V. TONIMHA BHIPE3KH NO/DKHA
00eCreunTh BO3MOXHOCTh YKJIQJIKH HE MEHEEe TpeX CJI0OEB YacTHIl rpyHTa OOIICH
TOJILIUHOI He MeHee 8 — 10 cm.

15. Ycrpausator oOparHbIi GUIBTP y MOJOLIBHI MOACHIIKH BBICOTOM HE MEHEE

Paccmorpum cityuaii 2 (8pq,¢) < i)

16. YcTaHAaBIMBAIOT PACCTOSHUE OT KOHIA MOJCHINKK JI0 MECTA BHIKITHHHBAHHS
MOTOKAa Ha OTKOC (93):

QMor(x0c)Mor(mmoz)

l —
P (mOT(KOC) _mOT(non))bd)Kd)\/ H/l+ l/mOT(K()C)

(93)
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17. Ompenensror ToMIMHY (GUABTPYIOMICH HOJACHINKHA, PABHYIO ITTyOuHE

(umbTparu noroxa hy,;, B MECTE BHIKIMAKBAHKSA NOTOKA HA OTKOC (94):

m, -m,
p — 0T(KOC) oT(nox) lrp (94)
Myr(xoc)Mor(nox)

18. Henar paccrosnme L, Ha 3 — 4 paBHBEIE YaCTH M B KOHLIC KQKIOTO CCUCHUS

MOJICHINKH (CYUTAS OT €€ KOHIIA) ONPEAeIIoT GUIETPaluoHHEIH pacxon (95):

6110 i g
Qi =722Q (95)

Suon(rp)

rae  8ponp) — TOMIIMEA MOJCHIKH B PACCMATPHBAEMOM CTBOPC;
Q — TIOJTHBIN PACX0J] COOPYKECHHS.
19. OnpenessoT cpenHue CKOpocTu TypOymeHTHON (ubrpanm (96):

H 1

Iy Mor(koc)

(96)

20. OnpeaesoT MaKCHMaTBHYT0 CKOPOCTB TYpOyITeHTHOH (ubTpauuu (97):

1,7v¢

Vn = 97

21. CpaBHHBAWT V, C AOMYCKACMBIMH CKOPOCTSAMH IS TPYHTOB OCHOBaHHMS
TIOACHIIKH.

Ilpy vy < Vyop YCTOHYMBOCTE OCHOBAHHA TOACHINKA OT TypOYJEHTHOMH
¢ueTpann obecneunBacTCsA, B IPOTHBHOM CITyYae — HET.

Jins oGecniedeHnst ycToifunBocTH TpeOyeTcsl NMPOW3BECTH BBIPE3KY TpyHTa U
3aMEHUTh €T0 TPYHTOM C Vpon > V). TOJNIIMHA BHIPE3KA JOIDKHA OBITH HE MEHEE TPEX
CJIOEB YACTHII TPyHTA 00wei TomuHoi He MeHee 8 — 10 cm.

22. YCTaHaBIMBAKOT PACXOA MOTOKA Q2 (j), IPOTEKAOLIETO HA OTKOCE MOACHINKH
B pA3HYHBIX CEUCHWAX HA YYaCTKE OT MECTa BHIKIMHMBAHUS IIOTOKA [0 KOHIIA
noxceinkw (98):

Q2i) = Q — Q1) (98)

23. Ompezenstor DIyOrHy MOTOKA HA OTKOCE NMOACKINKY M3 ypaBHeHus [1le3n npu

C = 1/n (xax @i GEICTPOTOYHOTO pexnma) (99):

2/3
Q211 Mor(o,
thK(i) = (M) > (99)

B pact
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THE  Mgrnon) — KOIDGUIMERT 3ATOKEHHS HU30BOTO OTKOCA MOJICHITKH,

n — k03(hPUIMEHT ITePOXOBATOCTH OTKOCA.

TIpu n = 0,05 (s xamus) (100):

1/3 0 \?/3
hOTK(i) =0, 135mo‘r(nog) (a) (100)
24, BEIYHCISIOT CKOPOCTh MOTOKA Ha oTkoce (101):
10!
VOTK(i) N hoTK(i)BpaCT ( 101 )

25. OupenendioT J0MyCKacMble CKOPOCTH Ijisl KaMHEH HaOpOCKM Ha OTKOCE
TTOJICHINKH 110 opmynam 1. 8.5.3:

a) Ipu ogHOPoAHO# Habpocke (102):

17}.1011(01‘1() =6, 6ko1‘\/ dH; (102)
6) mpu HeotHOPOTHOM Habpocke (103):
VU gon(orx) = 2,1 KEp gdH(M) Ko, (103)

roe kg — K03h(UIHEHT, YIATHIBAIONINI CHIKEHHE YCTONYHBOCTH KaMHeil Ha

0TKOCe, BEaucIseTcs mo Gopmyne (104):

Kor = 11— (""’)2 , (104)

mOT
e Mgy — KOIQOUIMEHT 3aN0KEHHS OTKOCA,
my — K03(pPUIMEHT ECTECTBEHHOTO 3AI0XKEHMsSI OTKOCA;, AT KaMHI My ~
1,10 £+ 1, 3, npuvem MeHbINee 3HAYEHNE OTHOCUTCS K TPYOOOKOIOTHIM KaMHSIM,
00JIbIIEE — K OKATAHHBIM.

3uagenus K, it mpuBeneHs B 1. 8.5.3.

Hp>
26. OnpenenstoT yCTORUMBOCTh KaMEHHOI HAOpOCKK Ha oTKoce mojckinku (105):
Vorx(i) < Von(otk) (] 05)
IIpn HecoOmonennu ycnosus (105) KpyMHOCTh KaMHs HAa MOBEPXHOCTH OTKOCA
YBENMMYUBACTCSL, IPHYEM YKIAbIBAIOT HE MEHEE TPEX CIIOCB TPEOYEMOi KPYITHOCTH.
27. HazHa4aroT KOHCTPYKTHBHO OOpaTHbIH (QWIBTP Y MOJOLIBEL OTKOCA BBICOTOI
0,5 M u wupuHO#H TOHU3Y 1 M.

TToce Iy OmHii pacdeT OJUHAKOB TS CITydaeB a 1 0.
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28. HazHawaioT y MOMOMIBEI OTKOCA YKPEIUICHHE M3 KaMEHHOM HaOpOCKW,

pa3Mepel IpuBeAcHbl B paszaene 8.5. Ilpum 3TOM BBIUMCHSIOT TIyOWHBI Pa3MbIBa,
IPUHUMAS JIMHY YKPEIUICHUS PaBHOM CyMMe AJMH OTKOCA MOACHINKH, YKPEIUICHUS Y
€€ TIOZIOMIBBI U ITMPHUHBI OSPMEL

9 I'mapapjuyeckue pacuersbl TpyO, PACHOIOKEHHbIX KACKAA0M

Ilpu BEHIMONHEHUM pacyeTa PAaBHUHHBIX TPYO B COOTBETCTBHU C aITOPHTMOM,
W3JI0’KEHHEIM B I71aBE 6, BO3MOXKEH CIydail pacnonoskeHus TpyO Ha OTHOM BOAOTOKE. B
9TOM Ciydae HeOOXOAMMO Y4eCTh B3aMMHOE BIMSTHHE THAPABIMYECKOH paboTsl Tpyo,
BBITIOJIHYB PacyeT B YKa3aHHOM HIDKE IIOpsaKe. PacueT HaUMHAETCS ¢ HU30BOM TPYObL.

B COOTBETCTBUM C IJIABOH 6 ONPEACNSIOTCS BCE PACUETHBIE XapaKTEPUCTHKU
HHU30BOM TpyOBl, B TOM YHCJIE U MOANOP Heped TpyOod M COOTBETCTBYIOIIAS EMY
otMeTka [TYBB.

IIpu pacdere BepxOBOIl TpyOBI BBHINOJHSETCS MPOBEPKA YCIOBUS OE3HANOPHOTO
nporekanns Mo oTMeTke ITYBB Hu30BoH TpyObl. IIpu HEBBIIOIHEHMU HPOBEPKH
OTBEPCTHE BEPXOBOM TPYOB! YBEIUYUBACTCS.

Bo w3bexxanume 3aWiMBaHWS  HU30BOM TpYObl  BBINOJHAETCA TNPOBEPKA
MUHHUMAIBHOTO PACCTOSHUS /min, M, MEXKIY KOHIIOM YKPEIUICHHS BEPXOBOil TPyOBI M

HayaJioM HU30BOit o ¢opmyie (106):

0,85h,)\°
Uin = Bl [(ton + 1) + 2015 + 1) (1 = 2222Y7] - (106)
rie ARy, — MakcuMaibHas rayOuMHA pa3MbiBa Ha BBIXOJIE W3 BEPXOBOTO

coopy>xeHus (11aBa 8);

Mm,, — 3aJ0XKEHHE MPEJOXPAHUTEIHHOTO OTKOCA YKPEIUICHMS BEPXOBOIO
COOPY’KCHHS,

My, — 3aJ0KECHNE HU30BOTO OTKOCA BOPOHKH Pa3MbIBa BEPXOBOIO COOPYKEHHUS,
ompenensercs no Tabnuue 5;

h; — npenenpHas TITyOMHA TIOTOKA B HIDKHEM Obe()e BEPXOBOTO COOPYKEHHUS, M;

hys — TIyOHHA TTOTOKA B HIDKHEM Obe(e BEPXOBOTO COOPYKEHHS, M.
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Tabnuua 5 — 3aN0KeHHe HU30BOTO OTKOCA BOPOHKH Pa3MbIBA BEPXOBOIO COOPYIKEHUS

s/ 0,85h, m,,
1 2.0

2 55

3 55

2 45

6

g

35
30

10 27
>15 2,0

IIpn HEBO3MOXKHOCTU BBHIONHEHHS JAHHOTO YCJIOBHS YCTPAMBACTCS YKPEIUICHHE

BCETO PyCla Ha YYACTKE CONPsDKEHUS BEPXOBOM M HU30BOH TPYO.
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IIpunoxenne A

IIpumep Ha3HAYEHHS OTBEPCTHS U ONpeesIeHMs] IPONYCKHOI CocoGHOCTH
CHHPATLHOBUTBIX META/NIMYECKHX ro()pHPOBAHHBIX TPYO
CrnupanbHOBHTas MeTayHdeckas rodpupoBaHHas Tpyba 06e3 oroioBkoB (c
BEPTHUKAIILHBIM cpe3oM). Bricota Hackmu H .. = 3,5 M, miprHa MOBEPXY b, = 6,5 M,
3anoeHue oTkocoB 1:1,5. VKIoH loTka TpyOBl COOTBETCTBYET YKJIOHY Jora i, = 0,03.
Pacuernerii pacxox @, = 3,0 M/c.
TpeOyercst monoOpars OTBEPCTUE TPYOLI M ONPEAENUTb NOANEPTHIE TTYOUHEL, a
TakoKe NIyOMHBI M CKOPOCTH Ha BEIXOZC U3 Hee,
Pemenne
1. Onpenensem muny 1pyoet . = 6,5+ 3,5-2-1,5 =17 m.
2. Haxonum oTBepcTue TpyOHI.
CrnupanbHOBHTEIE METAIHUECKUE rodpUpoBaHHBIE TPYOBl AOMKHBI MPOMYCKaTh

PacueTHEIHM pacXo/1 NP Oe3HAOPHOM PEXKEME M KMETh [IPH STOM 3all0THEHNE HA BXOIE
h
IIPH TIPOIyCKe PACYETHOTO PACcXoaa f <0,75.

ITo Tabmmue 1 mpuEMMaeM mapameTp pacxoma s TpyObl Ge3 OrosoBka ¢

BCPTUKAIIBHBIM CPE30M, COOTBET! CTByIOI]IPlf;I YKasaHHOMY BBILIC 3aAM0JTHCHHUIO:

)
D% [gD

3Has mapamMeTphEl Pacxoja, HaXOAUM 10 HUM MUHAMAJIBHBIEC JHAMETPHI TPYOHI 10

hopmyae (1):

mpu = = 0,75 My = =0,275.

0 \¥° 30 2/5
D= = ( . ) =1,65M.
(nq, / g) 0,2759, 81 "

Boluucnennslii  guamerp D okpyriasgercs B Oombmryro cropoHy a0 0,1

IlpuanMaem k pacuery otBepctre TpyOst D = 1,7 M. Pa3mep rodppa mpuHHMaem
125x26 MM Ge3 raaKoro JIOTKa.

YTouHsE€M mapameTp pacxojia sl MPUHATOro AuaMeTpa mo gopmyse (2):

3,0
nQ: Qp = =0,254‘
Dz, /gD 1,7%4/9,81-1,7
3. VYcranaBnupaeM, Oymer nm Tpyba "mauHHOK" wWim "KOopoTkoii" B

54



OIM 218.2.110-2020
TUAPABIIMYECKOM OTHOIIEHHH. J[JI 5TOrO W3 COOTHOINEHHs (3) ONMPEAENAeM 3HAUCHUE

KPUTHUECKOTO YKJIOHA:
QZ
(o) = ———
P Z02p
i Ci Ry
rae (- pacueTHBIN Pacxoa MOToKa, M7/c;

@, — TIOIIA/h XMBOTO CEYEHHS MOTOKA (M?) IIPH KPUTHIECKOH riryouue Ay,

Ry — THOPaBIUYECKUH PagUyC CEUECHUS TIOTOKA, M;
Cx — k03¢ Punuent [e3n, onpenensemsit o popmyne ITaBIOBCKOTO:

1
Ck=—R}
k n k’

rae 7 =0,0254— xo3ddumuenT mepoxoBaTocTH MOBEPXHOCTH (Tabnuua 2),
y=2,5Vn—0,13-0,75,/R,(vn-0,1).
Kputiaeckyto niryOuHy IOTOKA OMPEAENSIOT ISl H3BECTHRIX 3HaueHuil [1p u D
0 TpauKy Ha pUCYHKE 3.
h,=049-D=049-1,7=10,83

Orcrona:

@x=1,10 M?, 1 =2,63 M, R =0,42, M, C = 31,95

IMomy4gaem:
3,02

¥ 1,1%231,95%2 0,42

CpapHuBaeM YKJIOH TPYOBI i, ¢ KPUTHYECKUM i,
i, =0,017 < i, =0,03.
CnemoBaTensHO, TPYOBI «KOPOTKas». IIpoBepKa MO KPUTCPHIO OTHOCHTEIBHOM
JIUHEL TPYOBI HE TPeOyeTCsL.

4. OmpenensgeM noanepTeie I1yOUHLL nepen Tpy6oit u3 hopmyist (7):

2/3
H=(—2
(i)

[IpenpaputensHO HaxouM b, o rpaduKy Ha pucyHke 4.
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ITpu Iy = 0,254 b,=1,33 v,

30 2/3
H, = (0,31-1,33m) =1,39m.

5. HaxoauM BO3BBILIEHUE OPOBKH MOJOTHA HaJ MOANEPTHEIM YPOBHEM Ag, mpu

BeicoTe Hacemu H . = 3,5 m:
Agy=3,5—1,39=2,11Mm>0,5.
TpeOGoBanns TEXHUUECKAX YCIIOBHIA BBIIOIHEHO.

6. OnpenenseM royOHHBI M CKOPOCTH Ha BBIXOJAE M3 TPYObI COOTBETCTBEHHO IO
dopmynam (9) u (10):

Moy 054 . 0.54 o
=——1I[°® =—0,254"" = 0, 34;
D i%l HQ O, 030.1 0,2

h,.,=034-1,7=0,58 m;

Weere =0,68 M?

30 _44
=@ _3% _4 4w
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IIpnaoxenne b

IIpumep pacyera BLIXOAHOIO PyCJIa ¢ YKPEIUICHHSIMH U3 CBSI3AHHBIX MEXKIY
€000ii 371eMeHTOB (0eTOHHBIX)
Yxion nora i, = 0,02. CnupalbHOBHTas MeTauIndeckas rohpupoBanHas TpyOa
D = 1,5 M 6e3 OronoBkoB (C BEPTHKAIBHEIM CPe30M) b, = 1,5 M pacnonoskeHa Ha
aBTOMOOWIBHOM mopore; YKIOH TPyOH! ir = 0,02, ykioH sora iy = 0,01; pacueTHBIi
pacxon B coopyxennn Op = 2,3 m*/c; o0bem croka Wp = 21-10° M3, mor mupokwmii B
BU/IC HAKJIOHHOM IJI0CKOCTH, IPYHTHI JIOra — IECKH CO CPEAHUM JUAMETPOM HacTHIl d =
1 mM. TpeOyercs Ha3HauYUThb THI BBIXOJHOTO pycida M ONPEAETUTH pPasMeph
YKPEIJICHUI Ha BBIXOE U3 TPYObI.
Pemenue
1. IIpenBapuTenbHO yBenMuuMBacM pacyeTHBIt pacxox Ha 30% mis ydera
BO3MOXKHO# OIMIOKHK 1 00ecTieueHns HeoOX0IMMOTO0 3ammaca;
1,30,=1,3-23=3,0m%c.
Pacuer Beaem na pacxox O = 3,0 m¥/c.
2. Hasnmawaem Tun BeIXOHHOTO pycna. TpyOa NpPaKTHYECKH MOJHOCTHIO
3arpyxeHa, COTIACHO YKa3aHWsM M. 8.4.2 HasHauaeM BBIXOHOE PYCJIO THMA 1K.

3. OnpenenseM IayOMHY Ha BbIxone W3 TpyO®l hy,,. g 3TOro Haxoaum
mapamerp pacxoga no dopmyne Il =Q/(D2 @ =ﬁ=0.35 u 10

rpaduKy Ha PUCYHKE 5 HAXOAUM % = 0,45, otkyna h,,, =0,45-1,5=0,68 m.

4. OmpenenseM CKOPOCTH Ha BBIXOAE H3 TPYOBI Vg, 1O ¢opmyrie (10)

Q _ 30
Vo = /wsblx = o7 = 3,85. MakcumasnbHble CKOPOCTH Ha YKDETUIEHHH Vyyp(max)

npu i <0,02 cornacHo 1. 8.2.1 mpUHAMAEM PaBHBIMH Vg, = 1,2 - 3,85 = 4, 62 m/c.
5. Hasuayaem tun ykperienus 1o [4, tabmuua 2.9] mpu Vyqmax) = 4,62
M/c IpUHAMaeM OETOHHOE MOHOJIMTHOE YKpEIUieHHe MHHON L =2D =2 - 15=3 M
(cMm. . 8.4.2).
4. OmpenenseM riyOuHY pa3sMbIBa B NPHHSTOM BBIXOAHOM PYCIIE B CIEAYIOMIEH

IMOCJICTOBATC/IBHOCTH:
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a) BBIYHCIIAEM NpENEbHYI0 ImyOuHy pasmeiBa mo Qopmyne (34), m1s yero

IPEABAPUTENBHO BBIYUCIIAEM Qr H Oy
Qx =0,51,/gD%? = 0,51y/9,81 1,552 = 4, 4 w'/c;

5,=0,85 (%)0'075 =0,85 (ﬁ)oms =0,82.

JIns MpHHATOrO BBIXOAHOIO pycia tvma 1k W = 1 u g Hero mo Tabmuue 4
HaxomuM 1= 0,9 u s = 0,6. Torma nMeem

0,2

2)0'6 L] =305,

Ahy, =0,9-0,82+1,0-1,5 (4,4 (2,0+1)1,51,5:0,001

6) ompeaenseM MPOoAOILKUTETIHHOCT TaBo KA 1o dopmyie (39):

21-103
3,0

t:0,5%20,5 =3500¢;

B) ONpEAENAEM 3TAJOHHOE BpeMA pasmbiBa Mo Qopmyne (38) mpu C; = 0
(HecBsI3HBIE TPYHTHL):

301025 3053 .
540 (ﬂ) S =4640,

ty = 540 (%)0'25“;31’ -

I') ompenensieM AONIO MPEAebHOMN TTyOHHBI Pa3MBIBA, OCYILICCTBIAEMYIO 33 BpeMst
IPOXOXKACHHUA NaBojKa, o hopmyne (37):

- 1-—L—=0,48;

n=1- qt_—%: 3 30041 ’
1) OmpeaesseM MakCHMalbHY0 TTTyOHHY pasMbiBa 1o opmyite (26):
ARppgy = Dhppnp = 3,05-0,48 = 1,46 v;
€) Ha3HAYAEeM PACHUETHOE 3HAUCHHE YIENBHOT0 00heMa KaMHs B pUCOEpME HCXOAA
u3 yenoBus Wiiminy < W, < Wx(max), At 4ero HaxomuM 3HaueHUs W (piny H
WK(max) cooTBeTcTBEHHO O (opmynam (29) m (30). B mepBoM NPHOTMKEHUM

KPYITHOCTb KaMHsI TIPH 3TOM NMPHHAMAEM dy = 0,1 M

Moy _ 146 _ .
Wy min = AdH—d—Tal- =0,13- O,IT%I = 0,035 v*/m;
=@ (55w

WK(IIlaX) =14 (Da 'QQ—K)Z =14 (1; 5 %)2 =1,46 M3/M.

TpuaEMaem W, = 0,25 M/m;

) YTOUHSEM IIPUHATYIO KPYMHOCTh KaMHs B pHCOEpME, HCXOAI U3 hopMyisl (28):
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3/4 , %
d, > dV4 (¢) ,Te. d,>0,0013 (L) =0,08wm.

2
10— 42hax 10-0,132

0,25

CnenoBatenbHO, KPyNHOCTB KaMHsl dy = 0,1 M IPUHATA IPABUIIBHO;

3) onpeaenseM ryOrHy pa3MbIBa B IPUHATOM BEIXOJHOM pyciie 1o Gopmyiie (27):
1

d ) + Ad,,

d,

Az _ 305 (0 001)

Ahmax( = Ah"f’( W, 0,10

+0,13-0, 1 146° _ =0,77 M <2,0 M, T.c. THII pyclla 1k Ha3HAYEH NPABWILHO.

5. Hasnauaem rny6vmy 3a[eNKH KOHIEBOH 4YacTH yKpeIUleHus mis tvna 1k —
yOMHY 3all0KEHUS TIPEAOXPaHUTENHLHOr0 OoTKoca. CoracHO ykasanusM 1. 8.4.4
OPHUHEMAEM TyOHHY 3a0XKEHNs KOHIEBOH 4acTH yKPEIJICHHS:

Ahy, =1,20Rhpay0) = 1,240,777 = 0,92 M= 1,0 M.

6. OnpenensieM MMPAHY pacTekanus nortoka. Ipu i < 0,02 pacyer BHINOIHAEM MO

¢opmyne (13), mpeBAPUTENBHO BHIYMCIHB TOKa3aTenb creneHy z no ¢opmyne (14) u

ko3¢ duuuent K no rpaduxy Ha pucyHke 8.

Mpns=2n=22=22-097 K=062;
1Anmax ox\%2].
z=18lg % (Q) ]
1 146
z=18lg|— 062150 ] 0,41,

BpaCT=b[(DiH+1)z—1]+bp=1,5[(Li5+1) " -1]+1s

Pe3ynbTaTel pacdeT IPUBEACHBI HIDKE:

XM 0 1,0 2,0 30
x/D 0 0,67 1,33 2.0
Bpocr, M 15 1,85 2,12 2,35

7. OnpenenseM IIMPUHY YyKperuleHHs. Pacuer  BhImOmHseM B Takoit
[IOCIIE0BATEIbHOCTH:
a) HA3HAYAEM INHPUHY YKPEIUICHUS Ha BCEl e JUIMHE, KpOME KOHLIEBOH 4acTH, 1Mo

LIMPKHE PACTEKAHHUS C 3aracoM, PaBHBIM 1m0 1 M € K&KI0H CTOPOHB! YKPEIJICHHUS, T.€.
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B =Byer + 2,0
0) HaXOAMM LIMPHHY YKPEMJICHHUS B €ro KoHue no dopmyme (54) mpu 6 = 3,0
Ah,,, = 0:

Bnin = gy = %1 46 =7,1> Byocrimax) + 2,0 = 2,35+ 2,0 = 5,35

M,

B) TPUHAMAEM OKOHUATENBHBIC pa3MEPHl YKPCIUICHWS B IUIAHE, MCXONA U3

KpatHocTH ux 0,5 M (pucynok B.1).

mﬂ}!}"
."’-I I‘

150
\—

{30 % / /] 1

]
I

I
|

L R B 4
- (3 i
) !

AN FE 1 1

& & —p i

L e 4

T
]

_ :\V_ ) 200 100 e

1 — KOHTYp BOPOHKH pa3MbIBa
Pucynox b.1 — KoHCTpyKIms U pa3Mepbl YKPEIUICHHIA, TIOJIYYCHHBIC B PE3YJIbTaTe
pacueta HIKHETO Obeda TpyObt

60



OIM 218.2.110-2020
Ilpunoxenune B

IIpumMep pacyeToB BBIXOJHBIX pycCesI ¢ YKpPelJIeHHusIMA H3 KaMeHHO#
Ha0pocku

CnupansHoBUTas MeTaIHYecKkas ropprposanHas Tpy6a D = 1 M Ge3 0roI0BKOB
(c BepTHKATBHBIM cpe3oM) b, = 1,0 M, pacmonokeHa Ha aBTOMOOUIIBHOM JOPOre; CTOK
CHETOBOM — aKKyMyJISIUs HE YUMTHIBACTCS, PACUETHBIN pacxox B coopyxernu O, = 1,5
M%/C; TPYHTHL JIOTA — IIECKH CO CPEAHMI AMaMeTpoM yacTur d = 1 MM; YKJIOH Jora
TpyOHI ir = 0,01.

Tpebyercs omnpenenuTh pPasMepbl  HEPA3MBIBAEMOTO  HelehopMHEpPyeMoro
BEIXOAHOTO pyC/a, H3TOTaBIMBAEMOr0 W3 OAHOPOJHOTO KaMHS Ha ImeOeHOTHOMH
IIOJTOTOBKE.

Pemienue

1. Ompenenenue IMMUTHPYIOIIETO pacxoaa

Jns obecriedeHns 3amaca YCTONIMBOCTH YKPEIICHHS YBEIMUIMBAEM PACUYCTHBIM
pacxon Ha 30%: @ =1,3Q,=1,3-1,5 ~ 2,0 M’/c u IpUHEMaEM 3TOT Pacxox MId
JabHEHLLIMX PACYETOB.

II. Ompenenenne pasMepoB YKpeIUIeHUi

1. OnpepenseM ryOMHY Ha BBIXOE W3 TPYOBI Rg,,,. JJis 3TOro Haxomaum

mapamerp pacxoia mo (opmysie nQ=Q/(D2@=1,02+\/%=0’63 7 10

2 — 0,65, oTkya hyyy = 0,651,0 = 0,65 w.

rpaduKy Ha PUCYHKE 5 HaX0AUM
OnpepensieM CKOPOCTH Ha BBIXOAE M3 TPYOBI Vg, Mo Qopmyne (10) vy, =

Q — 20 _
/wBle T 054 3,7.

2. OmpenenseM MUHMMATBHBI IHaMETp YaCTHUI HAaOpOCKH, OPH KOTOPOM
yKpemienue OyAeT YCTOHUMBBIM OT pa3MbiBa. [liisi TpyObl 6€3 OT0JI0BKA BOCIIONIB3YEMCS
(dopmyoit (56):

2

v 3,72
d < BBIX — ’ — )
H = 43 43 0,32 u

IIprHEMaeM cpemHmif pasMep KaMeHHOHN Habpocku d,; = 0,35 M.

3. OmpezenseM no ¢opmyre (62) TONIMHY CITOS HAOPOCKHU, IPH KOTOPOM
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ykpemierne OyeT HeneopMHPYEMBIM (pacyeT BHaJasIe BeeM Oe3 yueTa MOACHITKHA):

8
— dy (1v15VBLIxKor(Ah) _
5=D, [0, 45 ¢ (e 1) ,

B namem cayqae D, =D =1wM; d, = 0,35 m; d = 0,001 m; v, = 3,7 M/c;
KOF(Ah) = 1,0

TMomcTaBUM 3TH 3HAYCHUS B QOPMYJTY, Oy THM:!

80,35 1153710 _ . -
5= 10[045 foom LsezL0 1)]_0,45 2,08 +0,36 ~ 1,30 u.

IpumeM, uto 20% 3TOif rTyOHHBI COCTABHT IOATOTOBKA U3 MICOHS CO CpeaHEH
KPYMHOCTBE0 YaCTHI dypy = 0,05 M w moeTopuM pacder no Toif xe Qopmyre,

TTO/ICTABHB B Hee BMeCTO d; 3HAUCHHUE d, (), onpeaeisieMoe 1o dopmye (64):
H H(3) Y.

0,80-1,30-0,35+0,20-1,30-0,05 __
dH(S) = 130 = 0, 29 m.

Torna nmeeMm:
5= 1,0[0,458/%+0,36] =0,45-1,95+0,36 ~ 1,25 m.

IlpyHMMaeM YKPEIVIEHME COCTOAIMM M3 KAMEHHOW HaOpOCKH TOJIIWHOM
6, =1,25-0,80 = 1,00 M u mebeHOUHOI MOArOTOBKH 82 = 0, 25 M.

4. Ilpunumaem aaudy ykpemienus L = 1,5D,=1,5-1,0 =1,5 M.

5. OmpeensaTs IMUPHHY PACTEKaHHs MOTOKA B KOHIIE YKpereHns (x = L = 1,5 m)
o ¢opmyne (13):

By = b[(2+1) = 1] +b,

IpeaBapuTenbHO BEIYMCISIEM STATIOHHBIN pacxo/ @ ¥ ToKa3aTesh CTENEHH Z 110

(dopmyne (15):
Q.=1,6D°*=1,6-1=1,6vc
z=0,78 + 0,3619%‘5 =0,78 + 0,04 = 0,82
OcranbHeie BXogsmue B GopMyny (13) smavenus pagaer: b =D = 1,0 m; b, =

1,0 m.

15 0,82
Orcrona umeeM B, = 1 [(T + 1) — 1] +1,0=2,1Mm.
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6. HasHauaeM MUPUHY YKPEIUICHUS:

B CTBOPE HA BBIXOJE U3 OTOJIOBKA:
B;=b,+2,0=10+2,0=3,0u;
B CTBOPE KOHIIA YKPETJICHHS

B, =Bpn+10=21+10=31M=B,.

II1. PacyeTsl pa3sMeIBa 3a YKPETUICHASMU U ONPEAEICHUE PAa3MEPOB X KOHIIEBBIX
yacTen
1. OnpenensgeM rTyOUHY pasMbIBa B TPYHTE JIOTA 32 YKPEIUICHHAMH 110 Gopmysie
(34):
0.2
AN D3
Ahy, =r8 YD, =) |57——| -
@/ [(5+1) " by
Dy P
HaxoaiM BemMUmHEL, BXOAIME B (GOPMYITY.
Macmrrabusit kodddunuent 8, s Tpyost D = 1 m: 8,, = 0,85.
Ilo tabmure 4 s =0,6 m r=1,0.
INokasarens crTenmeHn il HeaePOPMHUPYEMEBIX YKpeIieHuid s; =2,5 u
ko3¢ Puuuenr P = 0, 6.
OcTasbHbIe 3HAUEHUS OIPENEIICHEI BHIIIE.

Iloacrasus Bece 3Ha4eHUS B (QOPMYITY, HOTYUYHM:

02

Ahy, =1,0-0,85-0,6-1,0(22) [152:—"3] =1,47m.

/ (35+1) 10-100001

2. OmpenenseM MaKCHMalIbHYIO TIIYOWHY pasMbiBa 3a BpPEMsS MABOIKA IO
dopmyie (26):

ARpay =Ry, =0,6:1,47 =0,8M<6=1,25m

ITpumenseM BbIXOOHOE pycno Tuma |. KoHIEBas 4acTh 3TOr0 yKpPEIUICHHS

IpeACTaBIsLeT co0oif JacTh HAOPOCKH, YI0KEHHYIO 33 YKpEIUIEHHEM ¢ OoTkocom 1:1 u

riyGuno#t hy, = 8. PucGepma 3a yKperuleHHeM B 3TOM THIE BEIXOAHBIX PYyCEN HE
yCTpanBaeTCs.

3. OmpezensieM IHPUHY BOPOHKH PA3MBIBA B KOHIIE YKPCIUICHHS O (HOPMYJIE
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(54):

_ 3,6ARyay
Bpin = Kk

IIpenpaputenbHo onpeaenseM ko3ddumuent K no rpaduxy na pucynke 8:

ARmax _ 080 _ L_ =
mpu — = = < —0,8HD 1,5 K=0,60,
otkyaa Bpin = 3'2:2;?0 =48m>B,=3,1Mm.

BBuly OTHOCUTENBHO MAIIOH UIMHBEI YKpeIuleHud L = 1,5 M He ycTpauBaeM Ha
KOHIIEBOM YYaCTKE €r0 M0J0CY UIMHON | M M MMPUHOHN Byy, @ HA3HAYAEM YKPEIUICHHUE
PSMOYTOIBHOM GOpMBI IMUPHHOH By = 4,8 M v anuHoi L = 1,5 M.

KoHCTpyKIms yKPeIUICHUs IPe/ICTaBleHa Ha pucyske B. 1.

848

=150

v

1 — xameHHas Habpocka, 2 — meGeHOYHas TTOATOTOBKA
Pucynok B.1 — OcHOBHEIE pa3Mephl YKPEIUIEH I 13 KaMEHHON HaOpOCKH
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Hpnnoxenne I

IIpumep pacyera HHUKHero Obeda roppHpPoOBaHHBIX TPYO, PacNoI0KEeHHBIX HA
NOACHINKE

CrnmpanpHOBHTAs ~ MeTajulMueckass rodpupoBaHHas  KocoropHas  TpyOa
PACIIONONKEHA HA aBTOMOOMITEHOM Iopore; oTBepeTre TpyOsl D = 1,5 M; YKIJIOH JIoTa iy =
0,25 (COOTBETCTBYET 3AJIOKEHUIO OTKOCOB KOCOTOPA Mloroc) = 4); BBICOTA HACHIIH IO
oc TpYO Huae = 5,0 M; IIMpUHA HACBLIIM MOBEPXY 6,5 M; BEPXOBOH OTKOC HMMEET
kpytusHy 1:1,5; pacxom B coopyxkenuu (), = 2,3 M/c; MOATOINEHHE €O CTOPOHBI
HIDKHETO Obe(ha OTCYTCTBYET. B OCHOBAHMM HACHINM 3aJIETA0T CPEAHE3CPHUCTEIE TIECKH
€O CPeJTHIM JUaMeTPOM dacTull d = 0,5 MM.

Tpebyercst HA3HAYMTH TUIM BBIXOAHBIX PYCEN YKa3aHHOI KOCOTOPHOH TpyObl M
MPOU3BECTH COOTBETCTBYIOIINE TUIPABIMYECCKAE PACUETEL

Permenue

Tak kak Tpy0a pacmolokeHa Ha KPYTOM KOCOrOpe, YKJIalblBacM €€ B TENe
HaceMH Ha moAckmKe (pucyHok [.1). Ykaon TpyObl ir HazHayaem paBHBM 0,01
Otkocel 1 OepMy HaCHIITH OTCHIIAEM K3 OJHOPOIHOrO KaMHs. HK30BOH 0TKOC HACHIIH
HA3HAYAEM Mommox = 2 (HA pUCYHKE ['.1 3TOT OTKOC MOKa3aH IITPUXOBOMH JINHUEH ).

Pacyet BLIMONHSIEM B COOTBETCTBUM ¢ PEKOMEHAAUUAMY 1. 8.6.4 NPHMECHUTEIILHO
K PaccMaTpUBACMOMY CILy4aro.

ITpenBaputenbHO yBenuuUBaeM pacyeTHeIi pacxoa Ha 30% jnsa  ydera
BO3MOXKHO# omMOKY 1 00ecTIeueHN s HE0OOX0MMOTO 3a11aca;

1,30,=1,3-2,3=3,0mM%c.
Pacuer BenieMm Ha pacxon O = 3,0 m%/c.
1. OnpenenseM riyOUHBI Ha BEIXOZIE W3 TPYOBI 10 rpaduKy Ha PUCYHKE 5.

ITpenBapuTenBbHO HAXOAUM MApPaMETP pacxoa:

3,0

Q
M, = =
¢ T p2/gp  152/98115

=0,347.
Hanee no Iy u iz = 0,01 Haxomum:
hT =0,45uh,, =0,45-1,5=0,68 m.

OmnpeensieM CKOPOCTH HA BHIXOAE U3 TPYOBI Uy, 110 Popmyiie (10):
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-0 — 30 _
Vgoix = /wmx ~ 0779 3, 85.
2. VYcranasnuBaeM no Qopmyrne (56) cpeanuii auamMetp HaOPOCKH, CunTas ee
OJHOPOJHOM:
2 2
_ Vgux _ 3,854
d,= 4 = 23— 0.34m

ITpunumaem d,; = 35 cm.

OrcemaeM Ha OepMe M OTKOCE TPH CIOs KaMHS KpymHOCThIO d, = 35 cMm,
OCTaJIbHYK0 4acTb — M3 TOPHOH Macchl (cpeaHuit mmamerp dwactunm d, = 25 cM) ¢
COAEPAKAHUEM MEJIKUX dacTuI 5 — 7%.

3. Ompenensem nmo Qopmyne (78) MAHUMAJBHBIA pasMep OepPMBI BJOIL

MOTOKA, IPH KOTOPOif MOTOK, BEITEKAIOLIMH U3 TPYOBI, HE TIOMAAACT HEMOCPEACTBEHHO

thwx ’2-0,68
L6min =1, szle P =1,2-3, 85 981 =1,72m.

ITpuauMaer ¢ 3amacoM Lg = 3,0 m.

Ha OTKOC!:

4. OmnpenenseM MUPUHY pacTeKaHWs NOToka HA Oepme mo dopmyne (79) ¢
BBEJCHUEM B Hee MOHIDKAOUIEro KoddduumeHta 0,6, yUuTHIBAIONIEr0 OCOOCHHOCTH
KaMEeHHOH HaOPOCKH 10 CPaBHEHHUIO ¢ GETOHHBIM YKperuieHHeM (1. 8.6.4):

D

By = 9,62 (L) (560

Ls \Qk D

>

5
rme x=Ls=3,0maQx=1,6D"*=1,6-1,52=4,41 v

15 3,005
1,52 /3,0 \30 (3.0 0'3(m)
=96'—(+)'(+) =94y
Orcrona Bp,er 6= am s ,
5.  HasHayaeM JUIMHY y4acTKa HACHINH, OTCHITIAHHON M3 KAMHS, T.€. IIMPHHY

(UIBTPYIOIIEH HACBIH NPOCIOHKHU by. [IpuHIMaeM by, = Bpacr = 10 M.
Jlanee BeieM pacyueT QUIBTPYIOMIEH MOACHINKN KaK (DUIILTPYIOLIEH HACKHITH.
6. Ompenengem no ¢opmyne (82) HopMaIBHYIO TTYOMHY GHITBTPALIOHHOTO

NOTOKA, IIPEJITONAras, 4To BECh Pacxo/] NPOQUILTPYET 4epe3 HOACHIIKY .
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L3=3.00m

ERS L

{n=29.001

1 — 3kpan; 2 — GUIBTPYIOLWUii NOTOK, 3 — 00paTHBIH QUILTP BLICOTOH by = 0,5 M; 4 — yKpennenue u3
kaMeHHOU Habpocky; 5 — pucbepma
Pucynox I'.1 — Hiwkrmit 6pe) K0COrOpHOI rodprpoBanHEIi TPYOE IIpH ¢Opoce NOTOKA

Ha KAMCHHYTO IOACBIIIKY

[NpeaBapuTensHO HAXOANM KO3(DGULUHEHT (UIbTPALUU LT TOPHOH Macchl Ky
CO cpefHeit KPYMHOCTEIO KamMHel d; = 25 cM. PacueT MOXKHO MPOM3BECTH 1O (hopMyITe
(83), HO W3-3a OTCYTCTBUS [AHHBIX O IIOPUCTOCTH TOPHOM Macchl NPHOIIKCHHO
HaxomuM 10 [4, Tabnuua 8.1] kosdguuueHT QUIBTPaUK TS 0THOPOAHON HAOPOCKH K
yMeHblLAeM ero Ha 25%:

Ky = 22 = 0,40 w/c.

1,25
Q—\/mOT(HaC) 3,002
hy=—-—=""_ =
Torma 0 bk 10040 1,50 m.

7. Onpemensem rmyOuny —(isTpauMoHHOTO TOTOKa H B CTBODE,
OPOXOMAleM Yepe3 KOHEN TpyOel, u3 ypaBHeHus (84). IloxromieHne CHuU3Y
OTCYTCTBYET. [IpeBapUTENbHO HAXOANM HPOEKIHMIO PACCTOSHUS OT KOHIA TPYOBI 0

TOYKH [ICPECEUCHHSI OTKOCOB OTCHINKK 1 Kocoropa (pucyHok I'.1) — [, = 23,4 m.
3aTeM BBIYHCILIEM:

2
ll'l1 mOT(KOC) +1

_ _ 234V4%+1 _
homZ oy @)= 15042 4,02.
Cornacno [4, Tabmmna 8.4] o f(£) = 4,02 raxomum & = hi =1,0uH="hy=
0
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1,50 m.

8. OnpeneinseM yCTOHYMBOCTE HU30BOIO OTKOCA TIOICHIMKH U3 yCIoBHS (86).

IIpenBapuTeabHO ONPEAENEM Pa3HOCTh OTMETOK ObedoB mo popmye (87):

_15+ﬂ_735M

z=H+

Mor(xoc)
Berancnsem zy, no gopmyne (88) npu KpyTH3HE OTKOCOB TOACHIKA 1:2 (tgf =

0,5),d,=035mutge, =0,725:

mOT(KOC) +1 dH
Zyy = 2,3(tg9, — tgB)l,———— | =2,3(0,725 — 0,500) -
My (koc) d
-23,4 150 =6,04<z=7,35Mm

CnenoBaTenbHO, OTKOC HEYCTOWIHB M TPEOYETCS CENATh €r0 MOJIOXKE.
[puHuMaeM Myrieoc) = 2,25 (tgh = 0,444) u mo pucynky I'.1 maxomum I; = 29,0
M (oTKoC 1:2,25 H300pakeH CILIOIIHOM JIMHUEH ).

Torna umeem:

Zyp =2,3- (0,725 - 0,444) - 29 - Y11 f%: 9,3 M.

Tpuotom z = 1,5 + 2= = 8,75 M <93 m.

CrenoaressHO, yCTOHUUBOCTH HU30BOTO OTKOCA obecmedeHa.

9. ITpoBepsseM  yCcTOMYMBOCTE OCHOBAHMS HACHIIM OT  JIAMWHAPHOM
¢unpTpamun. s sToro onpenenseM Hyp, o dopmyste (89), mpudeM BXOIIMINMA B HEe
ko3pdumuenT o HaxomuMm mo [4, Tabmuma 8.2]. JIns 3€pHHUCTRIX TIECKOB, HE

3AMIUIIEHHBIX 00paTHbIM QUIIETPOM, J = 8.

ll'l m%‘l' KOC +1 2
A (x0¢) 29,0y42+1 =3,72M; H=150 M < Hyp=3,72 M.

OTCIOﬂa an - 6mDT(KOC) - 84

CnepoBarenbHO, YCTOWYMBOCT OCHOBAHWS HACHIIH TPOTHB  JIAMHHAPHOM
(unpTpanun odecreueHa.

10. CpaBHuBacM TI1yOWHY TOTOKa A ¢ TOJNIIMHOM TOICBIIKH Oroxesx) B
CEYECHHUHM, TTPOXO/IAIIEM Yepe3 KOHeL JI0TKa TpyOs! Ha Bbixoge. Ha pucyHKe I'.1 Snogmmng

=42 M > H = 1,50 M, T.€. Becb HOTOK, BBIXO[IINI 13 TPyOBI, MPOPUILTPOBEIBAET
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4yepe3 MOACHITNKY.

11.  VYcramaBamBacMm, HE BBIXOAWT JM IIOTOK B KaKOM-TUOO H3 CCUCHHUI

MOJACHIIKY Ha TOBEPXHOCTh. [yt 3TOr0 Aenum paccrosaue I, = 29,0 M Ha TATh paBHBIX

. 29,0 .
vacreit U’ = < = 5,8 M ¥ B KOHLIE KK/JI0M M3 HUX (CUMTAs OT KOHIA TOACHIIKH)

onpenenseM TIyOMHY NOTOKAa A; W3 ypaBHeHus (85). 3areM B KaXKJAOM W3 CCUCHUIA
YCTAHABIMBAEM TOJILUMHY HOACBIIKH OpopGi), A YEr0 MOXKHO BOCIOJIB30BATHCS
¢popmymnoii (90).

CpaBHMBaeM #; C Onon) M YCTAHABIMBAEM, BBIMJET JIM MOTOK HAa OTKOC. JTO
CIYUUTCS TIPH A; > Ornoni).

Pacuer BeinoniHsieM B TabnuuHo# ¢opme (tabmuna I.1).

Tabmama I".1
q.’_‘

2 | paccromn | /@)= 3

;? &iﬁiﬁ 3 Mroe) T 1 S f’}lllo,:M Snon(i) 5Ho;;(_i) ) Bun norora

2 IO JAHHOTO | W : '

T cTBOpa f, M ~

1 5,80 1,0 0,96 1,43 1,13 <0 IToBepxHOCTHBIN
2 11,60 2,0 1,00 1,48 2,25 >0 ®ubTpaLIOHHBINA
3 17,40 3,0 1,00 1,50 3,38 >0 To xe

4 23,10 3,98 1,00 1,50 4,48 >0 «

5 28,90 4,98 1,00 1,50 4,20 >0 «

AHam3 pe3ysIbTaTOB pacyeTa MOKA3bIBACT, YTO (HIBTPALMOHHBIM MOTOK HA
YacTU OTKOCA BBIXOJUT Ha IIOBEPXHOCTb.

Hanecss rayOMHBI QHIBTPAMOHHOTO TMOTOKA HA YEPTEX, YCTAHABIUBAEM, 4TO
MOTOK BHIKJIMHWBAETCS HA OTKOC HA BTOPOM y4acTKe.

VYcranapnuBacM pacCcTOSHUE OT KOHLA MOJCHINKM JIO MECTa BBIKIHHUBAHHS

motoka mo (opmyie (93):

m m 3,04,0-2,25
l[-p — Q 0T(KOC) 0T(rloA31 . — = = 7, 1 M.
(mOT(Koc)_moT(nog))lq>K¢ }E Mo (00) (4-2,25)10-0,4 2—‘;’5+0,25
12. OHpeI[eﬂﬂCM TOJIIMIUHY MOACHIIIKA B 3TOM CCUCHHH, PABHYIO IIIY! OuHe
NOTOKA, 110 opmyiie (94):
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_ Lilmoraog—Mormon) _ 7.1(4~225) _ 137w

P} =
noA(rp) M1 (xoc)Mor(mon) 42,25

Brime 310r0 ceueHuss MMeeTcs JIMIb (DUIBTPAlMOHHBIM MOTOK (Oe3HamopHas
(UIBTPYIOIIAsA TIOACHIIKA), HIKE €r0 YacTh MOTOKA BLIXOAMT HA OTKOC (HAmOpHas
(UABTPYIOIIAs NOJCHIIIKA).

13.  OmnpenenseM (GMIBTPAIOHHEIC PACXOAEL B PA3IMUHBIX CTBOPAX HAMOPHOH
¢unbTpyromeld MmoAckNKU. [l 3TOrO MMM PacCTOSHHE OT KOHLA MOACHUIKM N0

CCUCHMIA, I'/IC TIOTOK BBRIKTMHUBACTCA HA MOBCPXHOCTH OTKOCA, HA TPU y4acTKa JUTAHOI

71 .
l= 5 = 2,37 xaxaplii 1 B KOHEYHOM CEYEHWUH KKAOTO YYacTKa MOJACHINKU (CunTas

0T ee KOHLA) ompezaensieM (uabTpauMoHHBI pacxon mo dopmyne (95) mpu riyOune
MOTOKA /1 = Oy, DTY TIIyOHHY MOXKHO BBIYMCIHTH 1O (hopMmysie (94).

Pacuer mpousBoauM B TabnuuHoi Ghopme (Tabnuma I7.2).

Tabmuma .2
PaccrosiHMe OT KOHLIA _ @uIbTPALMOHHBIH
h = Onon, M, 1O h;
Howmep yuacrka MOACHINIKYA OO pacxon Q; = —Q
dopmyne (94) h
3aJAHHOTO CEUeHHUs [, M
ITonowsa oTkoca 0 0 0
1 2,37 0,46 1,0
2 4,74 0,92 2,0
3 7.1 137 3,0

14.  OmnpenensieM cpeqHHE CKOPOCTH TypOyJICHTHOU (uibTparmu mo Gopmyie

(96):

H 1
vy =K ﬂ— + =
¢ ¢ Ly Mor(koc)

1,5 1_
0,4 ﬁ+z—0,22 Mm/c.

15. HaxoguM MaKCHMaIbHYIO CKOpPOCTH TypOYICHTHOH GWIBTpaunu 1o

tbopmyne (97):

_ 17vy _ 1,7022

M T pe T 04009

=1,04 m/c.

IMopucrocTs KamMeHHOH HaOpocku p = 0,40 mu6o mpuHUMaeM 110 [4, Tabrma 8.1]
JUIsL KaMHs TOH K€ KPYIHOCTH, YTO U OAHOPOJHBIN KaMeHb, HO JJIS KPYIIIbIX YACTHII,

60 ymMeHbmaeM Ky ron) = 0,49 na 25%.
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16. CpaBuuBaeM v, C OOMYCKAEMBIMU CKOPOCTSIMH JUISl CPEeIHE3CPHUCTBIX

neckoB. [lyist aToro no [4, Tabnuua 2.7] HaXOmuM Ve = 0,35 M/c; vy = 1,04 M/C > Vg,
= 0,35 M/c. CrnenoBaresibHO, YCTOWYMBOCTL OCHOBAHMS MOICHINKH OT TYPOYICHTHOM
¢ueTpann He odectedeHa.

Bolpe3aeM TpPYHT OCHOBaHHS W 3aMEHSEM €ro MaTepUajioM, IOMycKaemas
CKOPOCTh Uil KOTOporo OoNbIe Win paBHa V. Ilo [4, Tabmwma 2.7] Haxoaum, yTo
STOMY YCIOBHIO YJIOBIETBOPAET rajbKa (WM IeOEeHb) ¢ YacTUIaMU KPYIHOCTBO 1,5 —
2,0 cM. YKIIaaeIBacM €€ He MEHEe 4eM B TPH CJIOfA, MMO3TOMY BBIPE3KY HAJO AENIaTh Ha
riyOuny 8 — 10 cM.

17.  OnpeaensieM pacxolpl MOTOKA, MPOTECKAIOLWIET0 MO OTKOCY MOACHINKU U B
K&)KIOM W3 CTBOPOB, N0 (opmyiie (98): @, = Q@ — @4, a TaKxKe ITyOWHBI H CKOPOCTH
TeueHHs Ha OTKoce 1o dopmynam (99) u (101).

3areM CpaBHHBAEM IIONYYCHHBIC CKOPOCTH C JONMYCKAeMBIMH JUI KaMHS MO
¢dopmyne (102) u ycTaHaBNMBAEM €ro yCTOWYMBOCTh. PacueT BeaeM B TaOIM4HOIM
(opme (Tabnuma I'.3) ans Tex ke ceueHuit, yto U B M. 13, NpUHHMAas YCTaHOBJICHHYIO

paHee KPyIHOCTb KamHs Ha otkoce d,, = 0,35 M.

Tabmuma I'.3
Paccrosinue _n_ vgon(cmc);
Homep OT KOHIa Q= Por, M, o Worx = byhor, Vomo, M/C, Mm/c, no
Qq, e dopmyne 2 1o hopmye
yuacTka HOZACHINKH, ©9) M (101) dbopmyne
M (102)
TTogowmsa
0 3,0 0,083 0,83 3,61 3,65
oTKOCa
1 2,37 2.0 0,063 0,63 3,17 3,65
2 474 1,0 0,040 0,40 2,5 3,66
3 7,1 0 0 0 0 3,65

AmHanm3 pe3ysbTaToB pacuera MOKa3blBacT, 94T0 YCTOHIMBOCTh KaMHs dy, = 0,35 M

Ha O0TKOCE oOecIieUeHa.

18.

BbICOTO# 0,5 M 1 IMPHHON MOHU3Y 1 M.

19.
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KaMEHHOH HaOpOCKH, pasMephl KOTOPOTO OmpeeNseM B cooTBeTcTRrM ¢ 1. 8.4.1, 8.4.2

C yYeTOM Crenu(pUUecKrX OCOOCHHOCTEH yKa3aHHLIX THIIOB BBLIXOAHBIX PyCell,
m3nokeHHeIX B mm 854, 855 wm 858 Pacuer BemeM B CIIEAYHOMICH
TIOCIIENOBATENBHOCTH:

1)  ompenenseM TOMLIMHY CJIOS ONHOPOMHOW HAaOPOCKM, MpPH KOTOPOH

ykpemieHne Oynet HegedopMupyeMsIM, o hopmyite (62):

sld 1,15v, K
5=D,|0,45 _"+(ﬂ>_1 =

d gD,
15045 0,35 115375 1,0 4l
- 00005 981 15 -
—15[102+(431 1)]—135 ;
- ’ ] 384’ - ] Ml

2)  ompeaenseM pa3Mepbl YKPEIUICHHS:

a) HasHaYaeM JUIMHY VKPEIJICHHS 34 TOJOMIBOM  OTKOCA  COIJIACHO
pekomenmarmsM . 855 L'=(1,5+2,0)D,. Ilpusumaem L' =1,5D,=1,5"
1,5=2,25m;

6) ompenenseM pacueTHYIO JUTHHY VKpPCIUICHWs, KOTOpas CKIAIBIBACTCS U3

2
A mo'r(xoc)+1
= WU OJIHAHbI

IMUPHHBL GpMBL L = 3,0 M, JUTMHBI OTKOCA HOACHIIKH ooz = —
0T(KOC)
YKPEILIEHUs Y [I0OLIBEI Kocoropa L' = 2,25 m:

L=3+L+z 25 = 35,85 .

Jlayee pacueT BBINOIHAEM cOrMacHo 1. 8.5.5;

B) OIPEENAEM PEAENbHYIO ITyOrHY pa3MEIBa B IpyHTE Jlora 1o (opmyiie (34) ¢
BBEJICHUEM B HEE KOPPEKTHBOB COIIACHO YKazaHUsM II. 8.5.5.

ITpeaBapUTENBHO BBIYUCIAEM BEIMYHWHEL, BXOAAIIME B 3TY (GOpMyIly: HaXOIUM
mpu D, =D =150 m §,=0,82, vy = 0,6, mokasareab CTENEHHd §; UIA
Heae(hopMUpYeMbIX BBIXOAHBIX PyCeN M3 KaMeHHOMW Habpockw pasen 5/2 = 2,5. Ilo
Tabmune 4 juis BerxogHoro pyena (I, IT umm II1) saxonum » = 1,0 u s = 0,6. OtBepcTue b
= bp = 1,5 m. Cpennuii nuamerp rpyHta d = 0,0005 M, 3TaJoHHEIN pacxonm Qi =
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1,6D%% =1,6-1,5%% = 4,42 m%/c.
TakuM 00pazoM, UMeeM:
06 0,2
o\™ b3
Ahy, =78 o) |7——| =1-082-06
w =T8,4D; () [(DLBH) 1bbpd] 1-0.82:0.6

0,2

1,5

0,6 3
3,0 4 1,5
—) = 0,57 m;

442 2
(%+1)§1,5-1,5-0,0005

T') ONpEAENAEM MaKCUMATHLHYIO TITyOHHY pa3MbiBa o gopmyie (26).

VYunuteiBad, 4TO JaHHble 00 o0BeMe CTOka W OTCYTCTBYIOT, pacyeT BeaeM
npubmKeHHO, ipuHEMast # = 0,6 (Kax JJ19 HECBA3HLIX IPyHTOB). OTCIONA:

Ahpgy = Ahpn =0,51-0,6 = 0,34 m;

J) CPaBHHMBAEM TOJLIMHY HAOPOCKA 0 C MAKCAMAJBHOW TyOHHOM pasMbIBa; J =
1,35 M > ARy 4, = 0,34 M, ciegoBaTenbHO, BO3MOKHO HA3HAYNTH BRIXOAHOE PYCIIO THIIA
I, nng xoroporo riiyOMHY 3al0XKE€HHS KOHLIEBOM 4acTW YKPEIUIEHHS Ay, NPUHEMAaeM
paBHo# 6 = 1,35 m;

€) OIpejesicM IINPUHY BOPOHKH pa3MbiBa Buin B KOHIC YKPCIUICHHS IO
(dopmyne (54) npu 6 = 3.6:

0
Bnin = ;Ahmar
Tak xak L _ 3585 _ 23,9 > 10, To npuHEMacM L_ 10.
D, 1,5 D
Aupgx _ 034 _ L _ )
Torna npu — = = T 0,2; 5= 10K = 0,10;

w

By = EEO' 34=12,24w

’K) CPaBHUBAEM IIMPUHY BOPOHKH PasMbIBA By C MIUPHHOH PAaCTEKaHUS Bpacr:
Boin = 12,8 > Bpaer = 9,4 M U K pacueTy NpUHEMAEM MUPHHY YKPEIUIeHUA B = 12,24 m.
Pesynbrarel pacuera HkHET0 Obeda rodpupoBaHHol TPYOBI ¢ MONYYCHHBIMH

pa3MepaMu YKPEIUICHUI HA NO/CHINKE MPUBEACHE! Ha pucyHke I.1.
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(4]

[3]

(6]

OrpacneBoii JIOPO>KHBIH
METOIMYECKUN TOKYMEHT
OIM 218.2.001-2009

OrpacneBoit JIOPOXKHBIH
METOAMYECKUNA JOKYMEHT

OIIM 218.2.087-2017

OrtpacneBoii JTOPO>KHBIH
METOAMYECKUNA JOKYMEHT
OJIM 218.2.082-2017

TTocobue

MeTtoauueckue

peKOMeHTalmn

PexoMeHmamm

OJIM 218.2.110-2020
Bubaunorpadus

PexoMeHmamuu MO  OPOCKTHPOBAHWIO W
CTPOUTENBCTBY BOJONPOIYCKHBIX COOPYIKEHUI 13
METAUIMIECKUX TO(PUPOBAHHBIX CTPYKTYp Ha
aBTOMOOMIIBHBIX JOPOrax OOMIETo TOMh30BAHMS C
YUETOM PETHOHAIBHBIX  VCIOBMH  (JOPOYKHO-
KIMMATHUYECKUX 30H)

PexoMeHmanmmm 1O TPOSKTMPOBAHHIO W
CTPOUTENBCTBY BOJOIPONYCKHBIX COOPYKECHHUM 13
CTIAPATEHOBHTHIX METaJITIIECKIX
ro(pupoBaHHbIX TPYO

MeTtomudeckie PEKOMEHIALNM [0 HPOBEIACHHUIO
rujpasnuueckux pacuerop maneix HMCCO Ha
aBTOMOOMJIBHBIX JOPOTax

Ilocobue Mo ruApaBINYECKAM pacdeTaM Majbix
HCKYCCTBEHHBIX coopyxkenuil. [Tox oOweii pex. I
5. BomuenkoBa. Mockga, « Tpancnopty, 1992 r.
Metoauueckue peKOMEHAALMK N0 ONpPEAeTCHHIO
AdedopMaunit JHA W pasMEpPoOB YKpEIUICHWIT 3a
JOPOKHBIMH BOJOTPOTTYCKHBIMU TPyOaMu
PexoMeHmalMu MO pacueTy BBIXOAHBIX pycel
JOPOKHBIX BOJOTIPOTY CKHBIX TpyO c

YKPEIUTCHHSAMH M3 KaMEHHOH HabpoCKH
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O/IM 218.2.110-2020
OKC 93.100

Kirouessle cnosa:

MAJIbIE HCKYCCTBEHHBIE COOPYXEHMS, BOJIOITPOITYCKHBIE
TPYBBbI, T'MAPABJIMYECKHUE PACYETBI, CIIMPAJIbHOBHTBIE
METAJUIMUYECKHUE I'ODOPUPOBAHHLBIE TPYBBI

PykoBoautens opranu3auuu-paspadorauka

000 «Merarex HHKHHHUPHHT

L Hesstunos A.H.
I'enepanbHblii JUPEKTOP

TOJIIHACH
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