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[Ipunoxenve 1 PacyeTHble yoenbHEIe CPeJHKWE 3a TOO CYTOYHEIE
pacxonnl BOOKI (CTOKOB) O KUNBIX 30aHUi B [ 1 I KmuMaTUYeCKUX

paroHax

[IpunoxeHnue 2 PacyeTHbIe yOelbHEIE CPeJHKWEe 3a T'OO CYTOYHEIE

Pacxonbl BOOLI (CTOKOB) O XKUALIX 3naHuu B 11l u IV
KINMaTUYeCKUX paroHax

[Ipunoxenue 3. PacyeTHLIe YIeIbHBIE CDEOHNE 3a IO CYTOYHEIE
pacxonbl BOOH (CTOKOB) OJIS PA3NUYHBIX THUIIOB IOTpPeOuTenen

[Ipunoxenue 4. CpegHre yoeabHBIEe YaCOBbIE PACXOOLI BOOEHL,

wr b0
dx +4n %% 11/4, OTHeceHHEIE K OMHOMY IIPUGODPY, B 3aBUCHMOCTH OT
cpenHeu 3aCeIeHHOCTU KBapTUp (TOIBKO OJIsS XKUJIBIX 3TaHUN)

[Tpunoxenune 5. KoapPuimeHTH CYTOUYHON HEPAaBHOMEDPHOCTHU K

[IpunoxeHure 6. PacyeTHLIE PACXOOBI TOPAYEl/00IIINN 1 XOIOTHOMN
BOJBI CEKVHIHEIE, JI/C, ¥ YaCOBHIe, M3/4, B 3aBUCHUMOCTHU OT VIOEIbHBIX
pPacxonoB, Ji/4, ¥ ynucia npubopoB N (06ecmedyeHHOCTh PAaCX0I0B
0,997 B yac MaKCHMAJILHOT'O BOJIONOTPEOIEHN )

HQHHO}KGHHG 7 YoenbHbIEe YaCOBBIE PaCXOOhbl BOOBI ¥ PACYETHBIE
PACXOObl CTOKOB CAHUTAPHO-TEXHWUYECKOTI'O OGOQ;ZEOB&HI/IH

[Ipunoxenre 8 TaOMUIIEI I THOPABINYECKOT0 PacyeTa
0e3HaMopPHLIX TPYOOIIPOBOOOB U3 MOJIUIIPONNUIIEHA



[Mpunoxenune 9 TaOMUIIEI OIS TUOPABINYECKOT0 PacyeTa
0e3HaIMopPHBIX TPYOOIIPOBONOB U3 MMOJIMBUHUIXIOPUOHBIX TPYO

[Ipunoxenure 10 TaOaUIILI OJIS TUAPABANYECKOT0 pacyeTa
0e3HaIMoPHBIX TPYOOIIPOBOIOB U3 MOJIMATUIIEHAa HU3KOT0 TaBIeHUS

[Ipunoxenue 11 TaGaUIILI OJIS TUAPABANYECKOT0 pacyeTa
0e3HaNOPHBIX TPYOOIIPOBOIOB U3 ITOINI3THUIEHA BLICOKOTO IaBIeHNS

CHucoK nurepaTypel

[TogroToBIEeHH K U3OaHUI0 YUeOHO-MEeTOOUYECKUM IIEHTPOM I10
TIOOTOTOBKE CIEIIUAJIMCTOB B 00JIaCTHU MIaCTMaCCOBBIX
TpyOomnpoBoaHbIx cucteM MUIIK MI'TY um. H.O. BaymaHa B KauecTBe
rmocobust K CHull 2.04.01-85* «BHyTpeHHUM BOOOIIPOBOA 1
KaHanu3auus 3ganu»; CHull 2.04.03-85 «Kananuzamnusa. HapyxKHbie
cetu u coopyxkenus»; CHull 3.05.01-85 «BHyTpeHHME CaHUTAPHO-
TexHuyeckue cucrteMmor»; CII 40-102-2000 «IIpoekTupoBaHue U
MOHTaX TPyOOIIPOBOMIOB CUCTEM BOOOCHAOXKEHUS M KaHalIU3alluu U3
IIOJIMMEPHBIX MaTepuanoB. Oo1re TpeboBanusi», CIT1 40-107-2003
«IIpoekTpoOBaHUE, MOHTAX U 9KCIJIyaTallusi CUCTEM BHYTPEHHEU
KaHa/IU3alluM U3 IOIUIIPOIINIIEHOBEIX TPYO».

PaccMoTpeHBI OCHOBHEIE BOTIPOCHI IPOEKTUPOBAHUS CUCTEM
KaHaJIU3alluy U3 MOJIMBUHUIXITOPUOHEIX (ITBX), monuatuneHoBeX (I19) u
nonunponuneHoBbx (I1IT) TpyO. IIpuBeneHbl KOHKPETHBIE TPUMEPHI
BBITTIOJTHEHHSI TUAPABINYECKHX PACUYETOB [JIsI CUCTEM KaHaIu3alluu
3[aHUM pa3NUYHOro Ha3dHaueHusd. [J11 obnerdenus u ynoocTBa
ITPOBENEHUS PacCYeTOB B KHUTE JaHbl COOTBETCTBYIOIIMNE HOMOTPAMMEBI U
Tabnuiel. [IpuBegeH cCOpTaMeHT IPUMEHSIEMBIX IJIaCTMAaCCOBBIX TPYO U
(acoHHBIX YacTel, IOOPOOHO M3/I0XKEHa TEXHOJIOTHS MOHTaxa U
peMoHTa TPYyOOITPOBOAHBIX CUCTEM KaHaIn3alluy, YYUTHIBAIOMIas
KOMIIeHCAIINI0 INHENHBIX YIJIMHEHUW U 0COOEHHOCTU KpeIJIeHus Tpyo.
M 3mokeHbl METOOMYECKUE OCHOBBI 9KCILTyaTalluu 0e3HaIlOpPHBIX
CHCTEM, KaHaInu3allii, PACCMOTPEHBI MPUYNHEI 00MEP3aHUS BHITSIKHBIX
YyacTel KaHaTM3allMOHHLIX CTOSIKOB U MaHbl PEKOMEHIAIINU 110
YCTPOMCTBY He3aMep3alolliuX BHITSKEK. [IpuBeeHbl He0OXOAMMbIe
OaHHBIE 10 TPUMEHEHUNI0 BEHTUISIIIMOHHBIX KJIallaHOB
KaHaJIM3aIllMOHHBIX CTOSIKOB.

7151 paOOTHUKOB MPOEKTHHIX, CTPOUTEJIBHBIX M 3KCIIJTyaTalllOHHBIX
opraHmu3alluy, IpenogaBaTeed U CTYOeHTOB CTPOUTENbHEIX By30B,
TEXHUKYMOB U YUUJIUIIN, CIIyIlaTesied y4eOHbBIX IEHTPOB U KypPCOB 110
TIOBBIIEHUIO KBaMU(UKaIUN.
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A.4. To6pomeicioB, H.B. CankoBa
I[TPEOVUCJIOBUE

HacTosmue «PekoMeHOalnu Mo IIPOEeKTUPOBAHNIO, MOHTaXKYy U
9KCIITyaTalluyd CUCTEM KaHalIu3alluy U3 I1JIaCTMAaCCOBHIX TPYO mis
30aHUM 1 MUKPOPaAMOHOB» pa3paboTaHbl B IIOMOIIL OPTaHU3aIIUIM,
ITPOEKTUPYIONIUM, MOHTUPYIOIIUM U 9KCIIJIyaTUPYIOIUM Oe3HaIlopHbIe
CHUCTEMBI KaHaNIU3alluu 30aHU 1 MUKPOPAaKOHOB TOPOACKON U
CeJIbCKOU 3aCTPOMKH, T.e. HauaJibHbIe YYaCTKU KaHaIn3aluOHHOU
CeTH U3 MJIaCTMacCcoOBBIX TPyO AuamMeTpoM mo 200 MM. CucTteMbl
BOJIOCTOKOB B TaHHBIX PEKOMEHIAIlMsIX He pacCMaTPUBAIOTCS.

[TpakTHKa 3KCIIyaTaluy 0e3HaIloOpHBIX KaHaIUu3allMOHHBIX CETEN
OTMeYaeT TPEBOXKHLIM CUMIITOM: 0Opa30oBaHKe 3aCOPOB
TPyOOIIPOBOAOB Ha HaYaIbHBIX y4aCTKaX HOCUT HAaCTOJIbKO MaCCOBBIHN
XapakTep, 4To ImpobieMa JIMKBUOAIIMY 3aCOPOB U UX IIOCIEICTBUN
repepacTaeT B coualibHyl0. CTaTUCTHUKA CBUOETENILCTBYET O TOM, UTO
3acopaM IoaBepPzKeHBI B OCHOBHOM (cBhIIie 90 %) 6e3HanopHbIe
TpyOompoBoasl nruaMeTpoM Ao 200 MM, T.e. BHyTPUIOOMOBAasi, IBOPOBas
1 MUKPOPaMOHHAsI, a TaKXKe II0CeJIKOBasi CEeTH.

OueBUOHO, UYTO TPeOOBaHUS HaMleKHOM PabOTHI, ITPedbsIBIsIEMbIE K
crucTeMaM MHKeHepHOro 000pyaoBaHus BOOOIe U K CUCTeEMaM
KaHa/JIU3alluy B YaCTHOCTH, B YCJIOBUSX PHIHOYHOU 3KOHOMUKU
ITPOMOJIKAIOT Y2KEeCTOYaThCsI, @ HEOOXOOMMOCTb CHUKEHUS CTOMMOCTHU
CTPOUTEJILCTBA IIPU 3TOM CTAHOBUTCS BCE aKTyaJIbHEM.
[TpuMeHUTENILHO K O€3HAaNOPHBIM TPyOONIpPOBOaaM KaHalu3aluu 3TO
O3Ha4daeT OTKa3 OT BOJIEBLIX PEIIeHUM IIPU IIPOEKTUPOBAHNH, a TaK¥XKe
000CHOBaAHHBIM pacyeT CUCTEM BHYTPUAOMOBOM KaHaIU3alluH,
OBOPOBOM, MUKPOPaNOHHON U ITOCEJIKOBOM CETEM.

Ha coBpeMeHHOM 3STalie ONTUMAaJIbHBIM MaTepuaaoM OIS
KaHa/IU3allMOHHBIX TPyOOIIPOBOIOB SIBJIIETCS IIJlacTMacca, TPyOhl 13
KOTOPOM - TEXHUYECKHU I'TajiKue, TerKue, yooOHble B MOHTaxXe - yKe
camu 110 cebe BO MHOTOM OTBedaloT TpeOOBaHUSIM BpeMeHHU. TeM He
MeHee, IPUXOOUTCSA KOHCTaTUPOBaTh, UYTO UX BHEAPEHUE BO MHOTOM
CHEepKHUBaETCsI HECOBEPIIEHCTBOM COOTBETCTBYIOIIIE HOPMATHUBHO-
TeXHU4YeCKou 0a3nl Poccutickou ®epepanuu. Tak, 10 HACTOSIIIETO
Bpemenu CHulI 2.04.03-85 «Kananusauusa. HapyXxkHble ceTu U
COOpYZKeHUs» BOOOIlle HEe CofepkKaT periaMeHTOB I10
TUApPaBINYEeCKOMY pacyeTy mjacTMaccoBbix TpyO; CHuIl 2.04.01-85*
«BHyTpeHHUY BOOONPOBOA U KaHaIN3alusa 30aHul» PEKOMEHOYIOT
pacCcUYuTHIBaTh UX IO popMyjiaM KBaApaTU4YHOTO conpoTusienus; CII
40-102-2000 «ITpoeKTupoBaHUE ¥ MOHTaXK TPyOOIIPOBOJIOB CUCTEM
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BOOOCHa0OXKeHUs ¥ KaHaIu3alluy U3 IMOITUMEPHBIX MaTepruaaoB»
TPaKTyeT IIJIaCTMacCOBbIe TPYOHI Kak IliepoxoBaThie, a CHull
2.04.02-84 «BomocHabxkeHue. HapyKHbIE CETH U COOPYXKEHUSI» - KaK
TUOpaBInYeCKU I'JIagKue.

CnoKUBIIIEECS MTOJIOXKEHME BHI3BIBAET MaCCY BOIIPOCOB Yy MPOEKTHHIX
opraHu3anui ctpanbl. OTCYTCTBUE Y HUX BCIIOMOTATEIbHBIX
MaTepuajoB IPUBOOUT K HEHOPMaJIbHOMY ITOJIOKEHUI0, Koraa
TUAPaBIUNYECKUU pacyeT IIJIaCTMaCCOBBLIX TPYOOIIPOBOOOB
BBITIOJTHSIETCS 110 TabuIlaM [OJig YYyTYHHBIX U KeJie300€ TOHHBIX TPYO,
B pe3y/bTaTe Yero YKJIOHLI TPYOOIIPOBOAOB 3aBhiNIaloTcsa B 3-4 pa3a. B
9TOM ClIy4ae Hapsay C yBenudeHreM 00beMOB 3eMIISTHBIX PaboT
oOpa3yeTcsi «cyxoe» TeueHue (TeueHue C BBICOKOM CKOPOCThIO, HO C
MaJIbIM HaloJIHEeHHeM TPyOoITpoBoAa), TPy KOTOPOM B OCafoOK
BBITIAMAIOT KPyIIHOTabapuTHLIE TIPEIMETHI, B pe3yIbTaTe 4ero
TpyOomnpoBoasl nruaMeTrpamu gaxe 300 u 400 MM 3acOpsIIOTCS B
TedeHUe Tpex-dyeThipex MecsileB. [1o HamuM gaHHBIM, B 95% ciydaeB
mpu4YrHa o6pa30BaHMUs 3aCOPOB Ha HadyaJIbHBIX y4acTKax
KaHa/IU3allMOHHOMN CETH - UMEHHO KpyITHOrabapuTHLIE TIPEIMETHI, He
SIBJISIONIAECS KOMIIOHEHTaMU CTOYHOM XKUOKOCTU (IUIIEBbIe OTXOMHI,
TPSIIbe, BaTa, CTPOUTENbHBINM MyCOp, OaHKU, UTPYIIKYU U T.II.).

[Tpu ompepeneHuu ouaMeTpa U YKIOHA OTBOOHOTO TPyOOITpoBOAa
OCHOBHBIM IapaMeTpPOM SIBJISETCS paCUYeTHHIN (CEeKYHOHBIN WU
KpPaTKOBPEMEHHBIN) pacxol CTOKOB. Pe3KUM BOIOOTBEOEHUS, XOTS U
SIBJISETCS IIPOU3BOOHBEIM OT pekrMa BogonoTpebsieHusI, TeM He MeHee,
PE3KO0 OT HETO OTIUYAETCA. DTO O0OBSICHSIETCS OOIBIIION BMECTUMOCTBIO
0e3HaIopHBIX KaHaIU3allMOHHBIX TPYOOIIPOBOMIOB, BCIIEACTBUE YETO
HCKJII0YaeTCsI BO3MOXKHOCTDH ONpefesieHHsI paCueTHOT 0 pacxoaa
CTOKOB II0 YHCJIy OMHOBPEMEHHO AEMCTBYIOIINX NPHUOOPOB, KaK 3TO
pernmameHTupoBaHo CHwulI 2.04.01-85* «BHyTpeHHUHN BOOOIIPOBOA U
KaHaIu3allus 3TaHum».

Kpome TOro, ogHUM M3 BazKHBIX IapaMeTPOB, OIIPEeAeIsaIolIuX PacXor,
SIBJISIETCS MHTEPBaJl OCPEeOHEHUS PacX0OoB, 4YTO TaKXKe UTHOPUPYETCS
OEeNCTBYIOIIUMU HOpMaMu. Hanmpumep, cCMBIBHOM 0a40K yHHUTa3a
BMECTHUMOCTBIO 7 J1 OIIOPOXKHSETCS 3a 7 C¢. Eciiu nu3MepeHHBIN pacxoq
KUOKOCTU 3TOTO0 CMBIBHOTO Oa4YKa OCpegHsITh Ha MHTepBaje 7 C, TO
KpaTKOBPEMEHHBIM pacxon cocTaBuT 1 i1/c. OgHaKO B mpoliecce
M3MePEHUs pacxofa XKUAKOCTU OT 3TOTO CMBIBHOTO OadyKa
3a(puKCUpPOBaHO, YTO HAa BTOPOU CEKYH[E OIIOPOKHEHUS PaCXOof
cocTtaBun 1,6 11 (3aTeM OH Pe3KO yMeHbIllaeTcs). CiemgoBaTeIbHO,
OCpeOHEeHHLIN Ha UHTepBajie B 1 ¢ MaKcUMalbHBIM pacxomn paBeH 1,6 i/
c. ToT ke caMbIli CMBIBHOM 0a4OK 3amnonHseTcs ¢ pacxomom 0,1 i/c B
TeueHue 70 c.
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Ecnu pacxofq XKUOKOCTU OT CMBIBHOTO OadyKa BMECTUMOCTBIO 7 11
oCpeOHUTh Ha nHTepBasie B 70 ¢, TO KpaTKOBPEMEHHBIM pacxol CTOKOB
coctasurt 0,1 51/c, T.e. OymeT paBeH KPpaTKOBPEMEHHOMY PaCcXOOy BOMHI.

[Tpu ompeneneHuy oraMeTpa KaHaIU3allMOHHOTO CTOsIKa CIIenyeT
MCKJIIOYUTH BO3MOXKHOCTh CPHEIBA XOTsI OBl OTHOTO M3 THAPABINYECKHUX
3aTBOPOB, IIPUCOENHEHHEBIX K 3TOMY CTOSKY. [loaTOMy
ITPeCTaBIIsIeTCS OUYEeBUAHBIM, YTO MHTEPBAJILI OCPEeOHEHUS PAacX0I0B
KUOKOCTU B 3TOM CJIy4dae OOJIKHBI ObITh MUHUMAJIbHBIMU, BILJIOTH 10 1
C, @ pacyeTHHIe PacXobl - MaKCUMalbHEIMU. Hanpumep, ecnu pedsb
UOET O XKUJIBIX JOMaX, TO MaKCHUMaAJIbHLIM PAacXOogoM CTOKOB OT OIHOT'O
nmpubopa ABJISEeTCSI CEKYHOHBIM pacxol OT CMBIBHOTO Oa4yKa yHUTa3a -
1,6 n1/c. IIpeBHIllIeHHE PACYETHOIO pacxoa HegOIIyCTUMO, TaK KakK
IIPUBOJUT K CPBLIBY T'MIPAaBINYECKHUX 3aTBOPOB U OTKPhIBAET
OecnpemnsATCTBEHHBIN JOCTYI KaHaIU3allMOHHBIM Ira3aM (Ype3BhiYaiiHo
TOKCUYHBLIM U B3PHIBOOIIACHBLIM) U3 HapyKHBIX CETEM KaHallu3alluu B
TIOMEIIe s, IIe HaXoOsAaTcs mogu. TakuM ob6pa3oM, omrbKa B
onpefesieHNY PacyeTHOT0 pacxXoga CTOKOB B OYKBaJIbHOM CMBICIIE
yrpozKaeT 340POBbIO UeJIOBEKA.

[Tpu pacueTe rOpu30HTAJILHBEIX OTBOJHBIX TPYOOIIPOBOAOB CIIEAYET
VUYUTHIBATh IPOTSIKEHHOCTh ¥ BMECTUMOCTD 3TUX TPYOOIIPOBOOOB U
OPHEHTHUPOBATHLCS Ha NPUOOPHI C MaKCUMaJIbHOU
ITPOAOJIKUTEJILHOCTHIO BOOOOTBEIEHUA. B )KUJIOM mOMeE - 9TO BaHHAa: ee
BMeCTUMOCTB paBHa 150-170 51, a TpogoOnKUTENbHOCTb OTIOPOKHEHUS -
150-180 c. CeKyHOHBIM pacxon CTOKOB OT BaAHHBI, OCPEOHEHHBLIU Ha
uHTepBaine 150 ¢, paBen 1 -1,1 n/c (npu pacyeTax IPpUHUMAETCSI
paBHBIM 1,1 11/C).

OmmbKY B OIIpeIeIeHNH PaCYeTHBHIX PACXOO0B MPUBOIAT K
00pa30BaHHUIO 3aCOPOB TPYOOIIPOBOMOB, @ TaKXKe K yBeJIMYEHUI0
o0beMa 3eMIISTHBEIX pab0T ¥ MaTepPHUaIOEMKOCTHU CUCTEM, T.€. K
YIOPOXKAaHUIO CTPOUTENHCTBA IIPU OOHOBPEMEHHOM CHUXKEHUU, KaK
HaAeKHOCTU TPYOOIIPOBOOHOM CUCTEMEI, TaK U KOM(POPTHOCTH
0o0OBEeKTa.

He MeHee cepbe3HBIMU SIBISIIOTCSI BOITPOCH MOHTaXa CUCTEM
BHYTPEHHEN KaHalu3alliu U3 I1JIaCTMacCoOBHIX TPyO. Bricokue
K03(hUIIMEHTHI TEIJIOBOTO pacmupeHusa Tpyo (y
TIOJINBUHUJIXJIOPUOHBIX - B 5 pa3, y MOJIUIIPOIINIIEHOBHIX - B 15 pa3, ay
TIOJIN3TUIIEHOBHIX - B 20 pa3 00Jbille, 4eM y METaIINYECKUX) JUKTYIOT
HeO0OXOONMOCTD TIIIATEIbHBIX PACYETOB KOMIEHCAIINYN JINHEHMHBIX
M3MeHEHUU OJIMHBI TPyOOIIPOBOMOB U COONMIOOeHus BceX TpeOoBaHUM
TEXHOJIOTHHY MX MOHTAaXKa.



KaxkanIii U3 IepedmncIeHHbIX BOIIPOCOB (OImpeaesieHe pacdeTHHIX
pacxogoB CTOKOB, pacyeT ¥ KOHCTPYHMPOBaHUE KaHaTN3allMOHHBIX
CTOSIKOB, TUIPABIUYECKUN pacyeT IJTaCTMaCCOBBIX OTBOIHBIX
TPyOOIIPOBOOB, MOHTAXK TPYOONIPOBOOHBIX CUCTEM) IPEACTaBISAET
co00¥ KOHKPETHYIO 3aZlavy, pellleHrue KOTOPOU BIMSAET Ha HaJeXKHOCTh
1 CTOUMOCTh TPYOONIPOBOMHOM CUCTEMBI KaHaIu3alluu, I03TOMY B
HaCTOSIINX PEKOMEHOAIMsAX OHU pacCMaTPUBAIOTCSA JOCTAaTOYHO
IMoOpOoOHO U U3I0KEHHI B BUIE, YIOOHOM [JIs1 UCIIOJIb30BAaHUS B
IIPOEKTHOU MpaKTUKeE.

KpoMe 1oJ103keHu# 0 pacyeTy, KOHCTPYUPOBAaHUIO U MOHTaXKy 3THUX
CHCTEeM, B JaHHYIO pabOTy BKJIIOUEHHI O0OII1E CBEIEHUS O
IJTaCTMAaCCOBBIX TPpyOax, peKOMeHAYEMBIX OJISI CTPOUTENHCTBA KaK
Ha3eMHOM, TaK M IIOO3eMHOM YacTel KaHalIu3alluu, U TpeOOBaHUS 110
WX 9KCIUTyaTallud U PEMOHTY.

HacTosimee nsganue IBIseTCSI TPEThen pedakiuen «PeKoMeHgaluu
10 IPOEKTUPOBAaHNIO, MOHTaXy U 3KCIIJIyaTallud CUCTEM KaHalnu3alluu
M3 I1JIaCTMaCCOBBIX TPYO OJIs 3TMaHUM 1 MUKPOPaNOHOB»,
HMCITPABJIEHHOM M OOIOJIHEHHOM. TaK, 3HaUYUTENIbHO ITepepaboTaHbl
rinaBel 1, 6 ¥ 7, BHECEHBI IONOJIHEHUA B I'JlaBy 5. I'71aBa 2 HanucaHa
COBMECTHO C KaH[l. TexH. HayK A.C. BepOunkum.

Bce 3aMedaHUs U IpenjioKeHUsI IPOCUM IIPUCHIIATh 110 afpecy:
Mocksga, yiu. 2 baymanckas, 5, MUIIK MI'TY um. H.O. BaymaHa.

I'maBa 1. TPYEBI U PACOHHBIE YACTH U3 ITOJIMMEPHBIX
MATEPHAJIOB [IJId MOHTAZKA TPYBOIIPOBOIOB CUCTEM
KAHAJIN3AIIWMU 3JAHUY 1 MUKPOPAMOHOB

1.1. BHyTpeHHsIsI KaHa/IM3ausl

B cootBetcTtBUu co CHull 2.04.01-85* «BHyTpeHHUU BOOOIIPOBOL U
KaHaIu3alusa 3gaHu» OJIS MOHTaXa TPyOOIIPOBOAOB CUCTEM
BHYTPEHHEU KaHau3allii CTPOSIINXCS U PEKOHCTPYUPYEMBIX 3TaHUMN
IpeaycMaTpUBaeTCs IPpUMeHeHUe MIaCTMacCOBBIX TPyO, KOTOpPHIE
UMEIOT PSAL CYIIECTBEHHBIX ITPEUMYIIIECTB II0 CPAaBHEHUIO C
KaHa/IU3allMOHHBIMU TPyOaMu U3 YyTyHa.

OO0CHOBaHUEM TEXHOJIIOTUUYECKOM 11e71eCO00Pa3HOCTU UCIOIb30BaHU S
TPyO 1 (paCOHHBIX YacTel U3 IIOJIMMEPHBIX MaTEPUAJIOB SIBJISIIOTCS
TaKue crenudpuyecKre CBOMCTBA 3TOU NPOAYKIIMM, KaK HOCTaTOYHAasA
ITPOYHOCTH, BEICOKASI KOPPO3UOHHASI CTOMKOCTH, HETOKCUYHOCTD,
MaJjiasi Macca, Hu3Kas TEeMNJIONPOBOOHOCTE U ApP. biaromaps atum
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CBOMCTBaM 00eCcneuYnBalOTCsI HAAeXKHOCTh M JOJITOBpeMeHHas
9KCIITyaTalus KaHaIu3allMOHHBIX TPyOOIIPOBOIOB, CHUXKEHUE
TPYHOEMKOCTH MOHTAKHBIX Pab0T M YyMeHbIIIeHre TPaHCIIOPTHHIX
3aTparT. B To ke BpeMs Iy1lacTMacCcoBble TPYOHI M (PaCOHHBIE YaCTHU
obnamaloT psigoM 0COOEHHOCTEeHN, KOTOPhle He00OXOOUMO YYUTHIBATD
ITPY BHEIIOJTHEHUU ITPOEKTHBIX ¥ MOHTAXHBIX padoT. Tak,
KaHa/Iu3allMOHHbIE TPYOHBIE U3OEJINS OTIUYAlOTCS MOBHIIIIEHHOU
YyBCTBUTENBHOCTBIO K MEXaHUYECKUM U YOapHBLIM Harpy3KaM,
OTHOCHUTEJIPHO HEBBICOKOU TEMJIOCTOMKOCTBIO, OOJIBIIIUM

KO3 PUIIMEHTOM INHENHOTO TEIJIOBOT0 PACIIUPEHUSI, YTO SIBIISETCSI
MIPUYUHOU 3aMETHOTO YIOJIUHEHUS TPyOOIPOBOIOB U3 ITOJIMMEPHBIX
MaTepuayoB IIPHU MOBHIIEHUY TEMIIEPATYPHl ¥ YKOPOYEHUS - TIPU €€
CHUXXEHUH.

[Tpu xpaHeHUHU Ha OTKPBITOM BO3[yXe MOJ BO3AEUCTBUEM IIPSIMBIX
COJIHEYHBIX Ty4Yey MPOUCXOOUT ITOCTEIIEHHOEe YXyOIIeHe CBOUCTB
IIOJINMEPOB, U3MEHEHHNE UX XUMUYECKON CTPYKTYPHI, yBeTN4eHUEe
XPYIIKOCTY U CHUKEHUE 3JITaCTUYHOCTH.

CucteMbl BHYTpEeHHEN OBITOBOM KaHaNKU3alluu C TpybamMu us
IIOJIUMEPHEBIX MaTepuasioB MOHTUPYIOTCS B lOMaX MacCOBOTO U
VHOVBUAYAJILHOT'O JKUJIUIITHOTO CTPOUTENILCTBA, B TUIOBBIX 3TaHUAX
00111eCTBEHHOTO Ha3HauYeHUs (OeTCKUe OOUIKOJIbHEIE YUPEeXKAEHNUS,
IIIKOJIBI, Mara3uHbl, IIOJIUKJINHUKY U 1OP.).

[TmactMaccoBble TPyOH 1 paCOHHBIE YaCTU UCIIOJIb3YIOTCS B CUCTEMAaXxX
BHYTPEHHEU KaHalu3alluu OJId MOHTaXa CTOSIKOB, OTBOOHBIX
TPYOOIIPOBOOB OT CAaHUTAPHBIX ITPUOOPOB, B CAHUTAPHO-TEXHUYECKUX
KabrHax, axT-llakKeTaxX ¥ IIPU MOHTaKe «POCCHIIbIO», OJIS BBITSIKHBIX
TPYOOIIPOBOMOB, IPOK/IaAbIBAEMBIX B YEPOAYHBIX ITOMEIIEHUAX, I
MOHTaXKa TPyOOIIPOBOOB B MOA3E€MHOM YaCTH 3TaHUS.

C 1985 r. B MacCOBOM XKHUJIUITHOM CTPOUTEJILCTBE IPU MOHTaxXKe
KaHa/JIU3allMOHHBIX TPyOOIIPOBOMOB B 3MaHUSIX C CAHUTAPHO-
TEXHUYECKUMM KaOMHaMM IIIUPOKOEe MPUMEHEHME TIOJIYYUId TPYORI U3
nonuBuHunximopuna (IBX) ouamerpamu 110 u 50 MM u pacOHHEIE
YaCTH K HUM.

B nocriemHue rogbl, C OCBOEHHMEM OTEYECTBEHHBIMU MPEOIIPUSITUIMU
ITPOM3BOCTBA KaHaIM3allMOHHLIX TPYO U (paCOHHBIX YacTeu U3
nonunponusneHa (I1I1) puamerpamu 110 1 50 MM, OCyIIIeCTBIsAETCS
repexoy K UCII0JIb30BaHUIO TPYOHBIX U3MIEeJINU U3 3TOT0 MaTepuaia B
CaHUTAPHO-TEXHUYECKUX KaOMHaX, ITaXT-MaKeTax, IIPU MOHTaxe
TPyOOIIPOBOMOB B 3MaHUSAX UHAUBUAYAIbHON 3aCTPOUKH U OP.



Kananu3alroHHas TpyOHas NPOOYKLMSA U3 nmonuaTusieHa (I19),
yCTynaroilas 110 MOHTaXXKHBIM M 9KCIJIyaTallluOHHBIM XapaKTepUCTUKaM
Tpy6am u3 [1BX u ITI1, B HacTos1Iee BpeMs UCIIOIb3YETCS B
Hebonbmux oobemMax. [I719 cucTeM BHYTPEHHEN KaHaTu3alluu
IIPUMEHSIOTCSA TPYOBI U (hpaCOHHBIE YaCTHU U3 IOJIUITUIIEHA HU3KOT 0
masneHus (I'II) u nonusTHuieHa BeICOKOro maBienus (ITB]I)
ouameTpamu 110, 90 u 50 MmM.

[Tpu BEIOOpPE MaTepurana TPyOHBIX U3OENUN ClieqyeT IPUHUMATh BO
BHMMaHNe Ha3HaYeHUEe CTPOSIIErocs 3[aHus, HeOOXOOUMBINA CPOK
9KCIITyaTalluyd KaHaInu3alMOHHBIX TPYOOIIPOBOOB, 3HAaYEHUS
TeMIIEPaTyPHBIX TapaMeTPOB OTBOOUMEIX CTOKOB, TpeOOBaHUS K
HaOeXKHOCTH, ITPOTUBONOXKapHbIe TpeOOBaHUS U Opyrue GaKkTOPHI.
Tpy6st 3 I1IT u [IBX o cpaBHEHHUIO C ITOJIU3TUJIEHOBLIMU TPyOaMu He
IIOOBEPIKEHBl paCTPECKUBAHUIO 1O BIUIHUEM IIOBEPXHOCTHO-
aKTUBHBIX BEIIECTB, OTIUYAIOTCSA OOJIbIlIel YCTOMYMBOCTHIO K
BO3[ENCTBUIO XUMHUYECKUX BEIlleCTB IIPHU MMOBHIIIIEHHLIX TEMIIEpaTypax,
BBICOKOUM TOYHOCTBHIO METPOJIOTHYECKUX XapaKTEPUCTHUK.

Cy11eCTBEHHBIM TPEUMYIIIECTBOM KaHaJIM3allUOHHLIX cucTeM u3 I1I1
SIBJISETCSI BO3MOKHOCTDb OTBE[IEHHUS ITIOCTOSTHHBLIX CTOKOB C O60Jiee
BBICOKOM TeMIlepaTypou. KpoMe 3TOT0, Ipu MOHTaXKe pacTpPyOHBIX
coenuHeHUM TPyO U hacoHHBIX YacTeu u3 I1I1 mpuMeHsIOTCS
PE3UHOBBIE YIIJIOTHUTEJIN YIYYII€eHHOW KOHCTPYKIIUU, YTO TTO3BOJISIET
CTaOUIbHO BHIIIOIHATh KAYECTBEHHYIO COOPKY COeIUHEHUU
TPYOOIIPOBOMOB C IPUIOKEHNEM MEHBIINX YCUITUH.

[lepeueHb HOpMaTUBHBIX JOKYyMeHTOB (H]I) Ha KaHanu3aluOHHBIE
TpyO®I U pacoHHBIe YacTu K HUM u3 [1BX, I1I1 u 10 npuBeneH B TabI.
1.1.1.

Tabnuma 1.1.1.

HopMaTuBHBIE JOKYMEHTH Ha KaHaJIM3allMOHHLIE TPYOH 1 (paCOHHBIE
yactu K HuM u3 I[1BX, I1IT u I19

O6o3Hauenue HII Haumenosauue HJJ

TY 6-19-307-86 TpyOrl 1 TaTPyOKM M3 HEIIaCTU(UITTPOBAHHOTO
TIOJTMBUHUJIXJIOPUIA OIS KaHaIH3aIlun

TY 6-49-33-92 YacTu ¢pacoHHBIE U3 HEIJIaCTUGUIIUPOBAHHOT O
MTOJIMBUHUJIXJIOPHUIA OIS KaHAJIU3aI[UOHHEIX TPYO




TY TpyOhl 1 TaTPyOKU 13 IMIOMUIPONUIEHA /I KaHaIu3alluu
4926-005-41989945-97

TY TpyOhl KaHaTU3allMOHHEIE PACTPYOHEIE U3 ITOMUIIPOIUIeHA
4926-010-42943419-97

TY YacTtu dhacoHHEIE U3 TOMUIPOIUIIEHa O
4926-010-41989945-98 KaHaIU3allMOHHEIX TPYO

'OCT 22689.0-89 - TpyObI MOTUATUIEHOBEIE KaHAIN3allMOHHEIE U (paCOHHEBIE
I'OCT 22689.2-89 YaCTU K HUM

TY 10 P® 13.02-92 TpyObI U3 TOMUITHUIEHA [JIT CUCTEM BHYTPEHHEN

KaHaIu3alluy 30aHun

TY 10 P® 13.01-92 IeTany cCoeguHUTENIbHbBIE U3 IIOJIM3TUIeHa OJIsd
KaHalIu3allMOHHLIX TPYOOIIPOBOIOB

MosnTax Tpy0, maTpyOKoB 1 dhacoHHLIX yacTeu u3 [1BX, I1IT u 13 Ha
CTPOUTENBHBIX 00BEKTaX BHIIIOTHSIETCS C UCIIOIb30BaHUEM
pacTpyOHBIX COEOUHEHUH, YIIJIOTHIEMBIX PE3UHOBLIMY KOJIbI[AMHU.
Takue coenuHeHus: yooOHEI Ipu cOOpKe, 00/1aal0T CIIOCOOHOCTHIO
BOCITPUHUMATh TEMIIEPATyPHbIE U3MEHEHUS OJINHBI TPyOOIIpoBoa,
o0ecrieynBaloOT IE€rKyio Pa300pPKy U PEMOHT CTHIKOB.

KoHcTpyKiusa pacTpyoHoro coeauHenus (puc. 1.1.1) BKo4aer
rIaJKuM KOHeIl OOHOM TPYOHOU meTasnu (C ImpeaBapuTeIbHO CHSTOM
dackoit) u pacTpy0 Apyrou geTanu, UMeIOIIel 10 OKPYKHOCTHU
KOJIbIIeBOM 1a3 (3ke1000K), B KOTOPHIM YCTaHABIMBAETCS PE3UHOBOE
KOJIBIIO.

I~

[
] W

Puc. 1.1.1. PacTpyOHOE coemuHEHNE C PE3UHOBLIM YIIJIOTHUTEIbHBIM
KOJIBIIOM
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1 - rmagkuii KOHeI] TPYOHI; 2 - PE3MHOBOE YIIJIIOTHUTENbHOE KOJIbIIO; 3 -
pacTtpyo

Tpy6s! u3 I1BX u I1]1 n3roraBnuBaemsbie mo TY 6-19-307-86 (IIBX), TY
4926-005-41989945-97 u TY 4926-010-42943419-97, uMerOT Ha OOHOM
KOHIIe pacTpy0, opMOBaHME KOTOPOTO MPOU3BOOUTCS Ha 3aBOofax-
U3TOTOBUTENSAX TPyOHOU nponyKiuu. Tpyos u3 ITHI u T'O[]
ouaMmeTtpamu 110, 90 u 50 mm (COCT 22689.0-89 - TOCT 22689.2-89)
BBITTyCKaloTCcsa 6e3 pacTpyOoB. [IJI9 HUX IPeOyCMOTPEHEl IaTPyOKM C
pacTtpybamu, ITpegHa3HaYeHHbIE OJIsI COEQUHEHUsS C TpyOaMu IIpu
TIOMOIITHA PacTPyOHO-CTHIKOBOM CBAapKM, KOTOpPAas BBLITIOJIHIETCS B
YCJIOBUSIX TPY003aroTOBUTEILHOTO IMpou3BoacTBa. [Io TY 10 PO
13.02-92 u3roraBnuBaloTCcA rnmagkue Tpyos guamMmerpamu 90 u 50 MM
u3 [TH]I. MoHTaxX 3TuX TPyO OCYIIIECTBISIETCSA B COYETAHUU C
¢pacoussiMu yactsamu u3 I[TH]I (TY 10 P® 13.01-92), B HOMEHKIATypy
KOTOPBIX BKJIIIOUYEH psg geTaneu guametpamu 90 u 50 MM, uMeOIInX
pacTpyObsl C 00erx CTOPOH (KOMITeHCAllMOHHBIN ITaTPyOOK, PEBU3HUS,
OByxpacTpyOHas MmydTa u Op.). Pa3amephl KaHaMu3allMOHHBIX TPYO U
nmaTpyOKOB OTEYECTBEHHOT' O ITPOM3BOIACTBA, U3rOTaBIUBaEMHbIX 10 TY
6-19-307-86 (IIBX), TY 4926-005-41989945-97 u TY
4926-010-42943419-97 (ITIT1), TOCT 22689.0-89 - TOCT 22689.2-89
(ITHO u TIBM), npuBeneHs! B Tabm. 1.1.2 u 1.1.3.

Tabnuma 1.1.2.

Inuua, MM, TpyO u natpy6koB u3 I1BX, II1, ITHI u IIB]]

Martepuan

1pYG Ouametp InmvHa maTpyOKOB InuHa Tpyo
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I1BX

50

345

360

370

410

450

457

465

515

535

870

970

2650

110

345

1125

1215

1255

2000

2485

2605

2650




1315 4000
1500

150 1000
250 1500

11 50,110
500 2000
750 3000
2000
3000

IMHAO, 50, 90,
IBL, 110 5500
6000
8000

IIpumeuanue. Ilo cormacoBaHuIO C IOTPEOUTENIEM IOIIYCKAETCS U3TOTOBIIEHUE
¥ TIOCTaBKa TPyO ¥ MaTPyOKOB APYTOM ATHUHEL.

Tabnuma 1.1.3.

Pa3meprl, MM, KaHaIU3allMOHHBIX TPYO U nmaTpyokoB u3 [1BX, I1II,

ITHO u I1BI, (cm. puc.1.1.1.)

Martepuan
TpyO

O6o3Hauenue HII

Hapyx#asii
ouaMeTp
TJIagKoro

KoHIIa d

BHyTpenHUU
oraMeTp
pactpy6a D

BHyTpeHnHUu"
ouaMeTp
XKeJo0Ka,
D1

TonmuHa
CTEHKH,
S

InrHa
dackn,




50+0,2 50’3+O,8 59,6+1'O 3’2+0,5 6
TIBX TY 6-19-307-86,
110793 | 110,4705 3,2+0.5 6
HI, 7
120,675,
40+0,3 40’3+0,8 49,6+1’0 1’8+0,4 3’5
TY
o [4926-005-41989945-97,
Ty 50+0.3 50,3%0.8 59,6710 | 1,8¥0.4 | 35
4926-010-42943419-97
110794 | 110,499 | 1206*18 | 2,7%05 | 45
50+0.5 i i 3+0.,6 6
TTHII, COCT 22689.0-89 -
TIBIT TOCT 22689.2-89 90+0.9 - - 3+0.6 7
110+1,O _ _ 3’5+O,6 7

Ilst MOHTaa TPyOOIIPOBOOB UCIIOTL3YIOTCS (PacoHHBIE YacTu (PUC

1.1.2-1.1.15), HOMeHKJIaTypa U OCHOBHEIE Pa3MepPhl KOTOPHIX

npencTaBieHsl B Tabn. 1.1.4 u 1.1.5.

Puc. 1.1.2. OtrBog 87°30'
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Puc. 1.1.3. OtBoma o = 30°, 45°

Puc. 1.1.4. Tporinuk 87°30'



Puc. 1.1.5. TporiHuK o = 45°

Puc. 1.1.6. My¢dTa HagBuKHaA

~| 4-- .

Puc. 1.1.7. ITaTpy©60K KOMIEeHCAllMOHHBIN




Puc. 1.1.9. KpectoBuHa 45°






Puc. 1.1.11. KpecToBrHa OBYXIJIOCKOCTHasA

il

2 s
I |

—

Puc. 1.1.12. PeBu3usa

Puc. 1.1.13. 3arnymika




Puc. 1.1.15. OTBon npuOOpHEIH
Tabnuma 1.1.4.

HoMmeHKaTypa KaHaln3allMOHHBIX (paCOHHBIX YyacTeu u3 [I1BX (TY
6-49-33-92), TIIT (TY 4926-010-41989945-98), I[THO u IIBO (I'OCT
22689.0-89 - T'OCT 22689.2-89)

MaTepuan ¢pacoHHBIX
4acTeu
®acoHHBIE YacTU HapyXHEBIN OaMeTp OTBETHHIX
TpyO, MM TTHTL,
py®: I1BX | III
IBI,
40 - - +
50 + + +
Otsop 87°30'
90 - - +
110 + + +
40 - - +
50 + + +
OtBop 45°
90 - - +
110 + + +
50 + +
Otsog 30° 90 - - +
110 + + +
50%50 + + +
90x50 - - +
Tpoitauk 87°30"

90%90 - - +
110x50 + + +
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110x110 +
TpouiruK 60° 110x110 +
50%x50 +
90x50 +
Tpoitauk 45° 90x90 +
110x50 +
110x110 +
50 +
MydTa HagBUXKHAA 90 +
110 +
50 +
IT

aTpybok ) 90 N

KOMIIEHCAIIMOHHBIHM
110 +
90x50 +
ITepexon 110x50 +
110x90 +
KpectoBuHa 45° 110x110x110 -
110x50x50 +

KpecTtoBuna 60°

110x110x110 +
110x50%50 +

Kpecrtosunra 87°30"
110x110x110 +

KpectoBuna

90x90x50 +*

OBYXIIJIOCKOCTHAA ITpaBasit




110x110x50 +* +*
90x90x50 - +*
KpectoBuna

IBYXIJIOCKOCTHAS JjieBas 110x110x50 e e

50 + +

PeBusus 90 - +

110 + +

40 - +

50 + +

3armnyiika

90 - +

110 + +

50 - +

[TpuGopHEIH TaTPyOOK 90 - +

110 + +

90 - +

OTBOA TPUOOPHEIHM
110 - +

IHpumeuaHus. 1. B Tabnulie IPUHSTH YCIOBHEIE 0003HAUEHHSI: «+» - BUI
(acoHHBIX YacTel, MPeNyCMOTPEHHBIM HOPMATUBHOM TOKYMEeHTaIlUuew; «-» - B[,
(acoHHBIX YacTel, He TPeayCMOTPEHHBIM HOPMATHUBHOM JOKyMEHTaIlue!.

2. [l u3menuii, OTMEUYEeHHEBIX 3Be3M0YKOM, IpHcoenuHeHrne 60KOBOT0 OTBOA
muaMeTpoM 50 MM K (paCOHHOM YaCTH BBIIIOJIHSIETCS IIPH ITIOMOIITN CBAPKU

Tabnuma 1.1.5.

Pa3mepsl, MM, KaHaTH3alIMOHHEIX (pacOHHBIX YacTeu u3 [1BX, IIII,

ITHI u IIBM




q ”
a;:gl\i}_lrbm BryTpennut | BHyTpeHHUU TonmmHa Onunaa
Martepuan O6o3Hauenue H]I A p ouaMeTp oraMeT]p B dacku
XBOCTOBHKA CTEHKHU S
d pactpy0a D | xkenobka Dj b
50702 50+0.8 Min 3,2 6
[IBX TY 6-49-33-92
110793 | 110,4%05 Min 3,2 6
H, 7
IED,ﬁ_M
40+0,3 40’3+O,8 49,6+1'O 1,8+0'4 3,5
TITT v 50%0.3 50,3708 59,6710 | 1,8%04 | 35
4926-010-41989945-98 ’ ’ ’ ’
110794 | 110,4%99 | 1206718 | 2,7%05 | 455
50+0’5 50,8+0'6 60+0,6 3+0,6 6
COCT 22689.0-89 +0,9 40,9 +0,6
HHA -TOCT 22689.2-89 90+0.9 L2 101,6 3 7
110%10 1,0 1,0 0,6
11410 121,711 3,570 7
50+0’5 50,8+0'6 60+0,6 3+O,6 6
COCT 22689.0-89 +0,9 +0,9 +0,9
MBI -TOCT 22689.2-89 90+0.9 91,2 101.6 4.3 7
110%10 1,0 1,0 1,0
114+ 121,71 527 7

s ¢paconnbix yacteu u3 [1] BeimyckaeMbix 3A0 HITO
«CrtpounonumMmep» (TY 492601041989945-98) 1 nConb3yeMbIX B
coueTaHuu c TpyObamu u natpyokamu u3 I1IT (TY
4926-00-541989945-97 u TY 492601042943419-97), npegycMoTpeHa
cOopHas KOHCTPYKILMSA pacTpy00B, COCTOsMIas U3 PacTPyOHOU YaCTU U
KphIIKU. CoequHeHUe pacTpyda ¢ KPHIIKOM o0ecredyuBascs IIpu

TIOMOIITH KOJIbLIEBBIX BHICTYIIOB, 00pa3yIoIlnX 3aMOK, 6arogaps

KOTOpOMYy 00€e feTajyii He MOTYT Pa3beOdUHUTHLCS HEITPOU3BOJIbHO (pHUC.

1.1.16). Pa3bopka 37IeMEHTOB TaKOT'0 3aMKOBOT'O COeIUHEHUS B ClIydae
He0oOXOMMOCTH IIPOU3BOAUTCS BPYUHYIO ITPU IIPUJIOKEHUN
HEKOTOPOT0 YCUIUA U He BHI3bBIBAET 3aTPYAHEHUM.
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OcHoBHBIE (U3UKO-MexaHUUYecKue cBovicTtBa TpyO u3 ITH]I, IIBM, TIBX

u I1IT mpenctaBneHs B Tabm. 1.1.6.

Puc. 1.1.16. COopHast KOHCTPYKIIUS pacTpyOa KaHaIU3allMOHHBIX

daconHBIX YacTeu u3s I1I1

1 - KpBIlIKa; 2 - pe3UHOBOE KOJIbIIO; 3 - pacTpyO; 4 ~-XBOCTOBUK

Tabnuma 1.1.6.

OcHOBHBIE (U3UKO-MEXaHUUYECKUE CBOMCTBA TPYO IIpU TeMIepaType

OKpYyzKaromiero Bo3ayxa (23+5)°C

ITapameTpsr 120

3HauYeHUs IIapaMeTPOB [ TPyO

pa3pyuuBIIIXCs 00pa3nos, %, He Oomee

TTH]I, B IIBX T1I1
ITnoTHOCTS, r/cm’ 0,94-0,96(0,91-0,93|1,38-1,43|0,9-0,91
KoaddunmeHT mnHEHHOT0 TEIIOBOTO 2 2 0.8 L5
o, -4 [
pacmmpenwus, 1/°C-10™ (mm/m °C) 0.2) 0.2) (0,08) (0,15)
TennomnpoBogHOCTE, BT/M °C 0,42 0,35 0,17 0,26
ITpepen TekydecTtu npu pactsaxennu, Mlla, 19.0 9.3 44.1 25 (28)
He MeHee
o,
OTHOCHUTEJIbHOE YIJIUHEHUE IIPU Pa3phiBe, %, 210 250 25 100
He MeHee
ComnpoTuBieHuEe yOapy, KOIU4eCTBO ] ) 10 10




H3MmeHeHMe OJIMHELI IOCIIE IIpoTrpeBa, %, He
Gornee

II71s1 cucTeM BHYTPEHHEUN KaHalu3alluu OOIIyCKaeTCs IpUMeHeHue
TPyO U (haCOHHBIX YacTel UMIIOPTHOTO ITPOU3BOMCTBA, HE YCTYIIAIOUINUX
I10 IT0OKa3aTeIsIM CBOMCTB TPeOOBaHUSIM COOTBETCTBYIOLINX
HOPMAaTHBHHLIX HOKYMEHTOB, YKa3aHHBLIX B Tabn. 1.1.1.

OCHOBHBIMHY IIPOU3BOOUTEIISIMU OT€YECTBEHHON KaHaIn3alluOHHOMU
TPYOHOM IIPOOYKIIUU U3 IIJTAaCTMACC SIBJISIIOTCSI:

3A0 HIIO «CtpounonumMmep» (TpyOnl u (haCOHHBIE YaCTHU U3
IMOIUIIPOIIUIIEHA);

OAO HIIO «IInmactuk» (TpyOnl 1 (hbaCOHHBIE YaCTHU U3
MMOIMBUHUJIIXJIOPUIA);

00O «CuHuKOH» (TPyOH 1 (paCOHHBIE YAaCTU U3 ITOJIUIIPONUJIEHA);

A/O «Kommnauusi Poctpy6rmacT» (TpyOsl 1 (paCOHHBIE YAaCTU U3
IIOJIN3TUJIEHA);

3A0 [JyMUHUYCKUNA YyT'YHOJIMTEUHBIN 3aBOL (TpyOnl U (pacOHHEBIE
YaCTU U3 [I0JIUITUIIEHA).

II71s1 yIIJIOTHEHUSI PAacTPYOHBIX COeIUHEHNM KaHaTU3allMOHHBIX TPYO
(TY 6-19-307-86) u dpaconnreix yacteu (TY 6-49-33-92) u3 I1BX,
IIPUMEHSIEMBIX B CUCTEMAaX X03IUCTBEHHO-OBITOBOM KaHaTU3alluU C
MaKCHUMaJIbHOU TeMIlepaTypou MOCTOSAHHEIX CTOKOB 60°C u
KPaTKOBPEMEHHHIX CTOKOB (He 6onee 1 mun) 95°C, uCnonb3ynTcs
PE3UHOBEIE YIJIOTHUTEJIbHBIE KOJIbIla KPYTJIOTO OIIEPEYHOr0 CeYeHus,
nsrotaBnuBaeMeie mo TY 38.105.1818-88 (puc. 1.1.17,a) u3 pe3nHOBOU
cMmecu 51-5016. ®Pu3uko-MexaHUYECKHe IToKa3aTelIn 3TUX KOJIel]
IIpuBeneHbl B Tabn. 1.1.7, pa3MepHble XapaKTEPUCTUKY - B Tabm. 1.1.8.
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Puc. 1.1.17. KOHCTpYKIIMM PE3UHOBEIX KOJIell, UCIIOJIb3yEeMBbIX OJIs
VIIJIOTHEHUS PacCTPyOHBIX coeguHeHuM TPyO 1 (paCOHHBIX YaCTeu:

a) KOJIbIIO KPYTJIOTO IIOIIEPEYHOT0 cedeHusi; 0) KOIbII0 MaHXKETHOTO
THUIIA C OOHUM BBICTYIIOM; B) KOJIBIIO MAaHXKETHOT'O THUIIA C AByMSs
BLICTYIIaMM ¥ PACIIOPHBIM BKJIaAbIIIIEM

Tabnuma 1.1.7.

du3nKo-MexaHu4YeCcKue IMoKal3aTeIu Pe3NHOBEIX KOJIel],
IIpefgHa3HaYeHHBIX OJI YIIJIOTHEHUS PacTPYOHBIX COeIUHEHUUN TPyO u
daconHBIX YacTeu u3 [1BX

HopmaTuBHOe 3HaYEeHUE O
KOJIEIl, NCTIOTb3YEMBIX B
COeOUHEHUSIX TPYOHOU!

ITokasaTemnu IPOAYKIIUY U3:

I1BX IMHMO, IIBL,

TeepmocTts, equruIls llop A 32-46 30-45




HM3MeHeHMNe TBEPOOCTH IIOCJIE CTAPEHUS B
BO3ayxe npu temneparype 70° C B TeueHue 168 +8 -
4y, eguHUIE [ITop A, He Gosee

OTHOCUTeNbHAd OCcTaTOYHasa gedopmarud 1mocie
CTapeHUs B BO3OYUIHOM cpefe IIPU CXKaTuU Ha
40% un tremnepatype 70° C B Teuenue 24 4, %, He
Gonee

25 25

TpyOnl 1 paconnnie wactu us [THII u [IB]II, TemnepaTypHbie
rmapaMeTphl, 3KCIJIyaTallud KOTOPHIX aHaJIOTUYHbI IPUBEOEHHBIM
BhILIEe i [IBX, YIIJIOTHSAIOTCS KOJIbllaMM KPYIJIOTO IIOIIEPEYHOI 0
ceueHus (OCT 22689.0-89 - TOCT 22689.2-89), pasaMephbl KOTOPBIX
rpencTaBiieHsl B Tabm. 1.1.8.

Tabnuma 1.1.8.

Pa3Mepsl, MM, pe3UHOBEIX KOJI€Il, TpeadHa3HauYeHHbIX OJI YIIJIOTHEHU S
pacTpyOHBIX coequHeHuM TPyO u pacoHHBIX yacTew us [1BX, ITH]I u
I[MBIO (cm. puc. 1.1.17, a)

Martepuan TpyOHbIX | [InameTp TpyOHBIX | BHyTpeHHUM nuameTp | [JluamMeTp ceyeHus
U3neIun u3nenuu KoJjblla D KoJblia d
TIBX 50 49+1.0 6+04
TIBX 110 109+14 7+04
TIHII, TIB]T 50 604
1,1
40705
TTHI, TIBI 90 7+0.4
H,1
8950
TIHII, TIBI 110 7+0.4



http://www.complexdoc.ru/ntd/487598
http://www.complexdoc.ru/ntd/487596

10945

B 11e1oM pacTpyOHBbIE COEIUHEHUS, IIPU MOHTaXKe KOTOPBIX ITIOJTHOCTHIO
BBITIOJTHSIOTCS BCe TpebyeMble TEXHOIOTUYECKUEe Ollepalluu,
OTNIMYAIOTCS JOCTAaTOYHOM CTEIEHBIO 3KCII/IyaTallMOHHOM HalleXKHOCTH.
OnmHako, KakK IMoKa3aJl OIbIT MOHTaXKa KaHaIu3allMOHHBIX
TpyOomnpoBonoB nuamerpom 110 mMm u3 INBX, ITHIO u ITB]I, mpu cO6opke
TaKUX COEIMHEHUM KOJIbIIO KPYTJIOTO IIOIIEPEeYHOT0 CEYEeHUS IO
OEeNCTBUEM CHUJI TPEHUS MHOTOa MOXKET HEPAaBHOMEPHO CKPYYUBAThLCS U
BBITAJIKUBAThCS U3 KeJIoOKa B pacTPyOHYIO IIeNIb MeXKAYy OBYMS
COeOUHSIEMBIMHU MI€TAISIMHU, YTO IPUBOOUT K HAPYIIIEHUIO
TEPMETUYHOCTH CTHIKA MPU 9KCIJTyaTalluu.

OddeKT CKpyuymBaHUS PE3NHOBBIX KOJIEl] IPOSABIISETCS dallle BCETro
npu oTHoueHuu d/D<0,07 (rme d u D - COOTBETCTBEHHO OUaMETP
CedyeHUs U BHYTPEHHUUN AuaMeTp Kombha). 1 uCIOIb3yEeMBIX C
Tpyoamu u3 [1BX, ITH]I u I[1B]] KoJjell KPyriioro IonepevyHoro CeYeHus
ouameTpoM 110 MM oTHoOIIeHUe d/D (B 3aBUCUMOCTH OT BEJIUYUHBI
OOIIyCKOB Ha pa3mepsl) coctaBnset 0,063 - 0,068, uto
CBUOETENBCTBYET O HEKOTOPHIX KOHCTPYKTUBHBIX HEOCTATKax
YIJIOTHUTEJIEN.

OtHomenue d/D pnsa konel aguaMeTpoM 50 MM KPYyTJIOTO CEYEeHUST
HaxomuTcd B npepenax 0,12-0,13, BcrencTsue 4yero npu MOHTaXxe
pacTpyOHBIX coequHeHuM TPyO U pacoHHBIX yacTtew us [1BX, ITH]I u
[I1B]II gmametpoM 50 MM BeITaJIKMBaHHE KOJI€ll, KaK IIpaBuiio, He
IIPOUCXOOUT.

TouHOe BBHITIOJTHEHUE TEXHOJIOTHYEeCKUX TpeboBaHUM COOPKU
pacTpyOHBEIX COEANHEHNM KaHaIu3allMOHHBIX TPyOOIIPOBOOB
(Hanuuue ¢packu Ha rIafkoM KOHIle TPyOHl, IIpefBapuTesbHas
OUYMCTKa IIOBEPXHOCTU U3AeNni, 00s3aTelbHOe HaHeCEeHNe CMa3KHy,
coocHasl cO0pKa C MOCIeQYIOIINM KOHTPOJIbHBIM IIPOBOPOTOM
COeVHEHHHIX IeTajlell OTHOCUTEJILHO APYT Apyra) I03BOJIsSeT
n30eraTh MOJIy4eHUSI HeKa4yeCTBEHHBIX COeqUHEHUN.

OneIT IPUMEeHEeHUs Pe3MHOBLIX KOJIell 00jiee CI0XKHOT0 ITPOodus
IIOIIEPEeYHOI0 CeYeHU I, TaK Ha3bklBa€MHbIX, KOJIell MaHXKEeTHOTI' 0 TUIIa
(puc. 1.1.17 6, B), cCBUAETENBCTBYET 00 OTCYTCTBUU UX BHITAJIKUBAHUS
mpu cOOpKe pacTpyOHBIX cCOeqUHEeHUM. MaHXKeTHbBIE KO/Iblla UMEIOT Ha
BHYTPEHHEU IIOBEPXHOCTU OOWH UJIU OBa KJIIMHOBUOHEBIX BEICTYIIA



(«sg3bI9Ka») ¢ HeOOJIBIION TOJIIIIUHOMN YIITIOTHUTENbHONU KPOMKH,
6aromaps 4eMy OOCTHUTaeTCsl YyMeHbIIIeHUue TPeHUS IIPU BBOIE
rIaJKOTro KOHIIAa OOHOM TPyO®I B pacTpyO ApyToi. [IJid TaKuX KoJel]
XapaKTepHa OobIllasi, YeM AJIS YIIJIOTHUTEIEN KPYTJIOTO IIOIIEePEeYHOTO
CeuyeHUs TOTro Ke THUIIopa3Mepa, adCOoMI0THAS BelndnHa nedopMmalini,
YTO CIIOCOOCTBYET ITOBBLIIIEHNIO HAJEXKHOCTH COeIUHEHUN.

15 OBYXBbA3BIYKOBOU KOHCTPYKIIMM KOJIEll MaHKETHOT0 TUIIa
mpegycMaTpuBaeTCs YCTaHOBKA MJIaCTMaCCOBOT'O PaCIIOPHOT0
BKyIagbiima (cMm. puc. 1.1.17, B), ITO3BONSAIOIIETO JOMIOTHUTEIHHO
(ukcupoBaTh MONMOKEHNE YIIJIOTHUTENS B )KeJI00Ke pacTpyOa mpu
cbopke coeguHeHUsI. TaKUMU KOJIbIlaMU, U3TOTOBIIsieEMEIMU 110 DIN
4060 pupmamu «M.O.L» u «Bode» (I'epmaHusi) ¥ 0OTBEUAIOIIUMU
TpeboBauusaM TY 4926-005-41989945-97, KOMIIIEKTYIOTCS
KaHaIu3aluoHHbIe TPYOHBIe u3genusd u3 I[1I1 mpoussoactsa 3A0 HITO
«CTpounonuMmep>» (TpyOnl, maTpyoKu u pacoHHbe yacTu) u OO0
«CuHUKOH» (TpyOHl), MpegHa3HavYeHHbIe OIS ITPOIYCKa MOCTOSHHBIX
CTOKOB c TemnepaTtypou no 80°C u KpaTKOBpeMeHHHBIX - 7o 95°C (Talu1.
1.1.9)

Tabnuma 1.1.9.

Pa3mMeprl, MM, KOJIell MaHXKETHOTO THUIIA C PACIIOPHBIMHU BKJIAObIIIIaMHU,
IIpefgHa3HaYeHHBIX OJIS YIIJIOTHEHUS PacTPyOHBIX COeIMHEHUU TPyO u
¢daconnubx yacteu u3s I1I1 (cMm. puc.1.1.17 B)

Pa3mept! nonepeyHoOro ce4yeHus
[rameTp TPyOHBIX HapyxHEBIl uaMeTp KOJIbIlla
u3genuu Konbia D
a h

7,1+£0,2
40 51,9+0,5 6,7+0,2

8,1+0,2

7,1+0,2
50 61,9+0,5 6,7%0,2

8,1+0,2

9,1+0,2
110 123,2+0,7 7,8+0,3

10,1+0,2




Kpome pacTpyOHBIX CTHIKOB C Pe3WHOBBIMU KOJIbLIaMU, OJI1 COOPKU
TpyO u pacoHHBIX YacTeu u3 [IBX MOTyT UCIIONTb30BaThCS KJIeE€BhIe
COeVHEHUs, a OJid TPYOHBIX U3AENINM U3 IIOJIUITUJIeHA - COEINHEHNS,
BBITIOJTHEHHBIE KOHTAKTHO-PaCTPyOHOM CBapKOMU.

B HacTosI1Iee BpeMs Ipu CTPOUTENBCTBE 30aHUNW MaCCOBBIX CEPUU
TEXHOJIOTHEN MOHTaXKa KaHaInu3allMOHHBIX TPYOOIIPOBOIOB B
IIOCTPOEYHBIX YCIIOBUSX HE IIPeyCcMaTPUBAIOTCS CKIIeuBaHUEe U
CBapkKa, SBIAIOIIMECS 00lee CI0XKHBIMUA U TPYAOEMKHUMH ITPOIlecCaMu
110 CPaBHEHUIO CO COOPKOM pa3beMHBIX COEIUHEHUN C PE3NHOBLIMU
KOJIbIIaMHU.

CBapka MOJTM3TUJIEHOBLIX TPYO C pacTPyOHBIMU ITaTPyOKaMHu,
IIpuBapKa O0OKOBBEIX OTBOOOB K ABYXIJIOCKOCTHHIM KpeCcTOBHHAM u3 13
u I1I1, a TakkKe pabOTHI 110 CKJIeUBaHUIO TPYOHBIX meTanei us [1BX
BBITIOTHSIOTCS Ha 3aBOIAaX-U3TOTOBUTEINSX, TPYO003aroTOBUTETbHBIX
MIPEONPUATHUSX, B CIIEIIUATU3UPOBAHHEBIX IIeXaX ¥ MaCTEPCKUX.

B oTmenbHHBIX CIIydasiX Ha CTPOUTEJIbHBIX 00BbEKTaxX IpU IIPOBedeHUHN
paboT B HeEOONBIINX 00bEeMax OOITyCKaeTCsa IPpUMeHeHUe KIeeBOu
TEXHOJIOTUY OJISI COEOUHEHUHN KaHaIU3aIIUOHHBIX TPYO 1 pacCOHHBIX
yacTteu u3 [IBX npu o6s13aTeIbHOM COOIIOIeHUY HEOOXOOUMBIX MEpP 10
0e30MmacHOCTH TpyHa U TpeboBaHUM IMOKapHOU 6€30ITaCHOCTH.

1.2. MUKpoOpaHOHHAasI CeTh KaHa/IH3alluH

II71s cTpouTEeNbCTBA MUKPOPAXOHHBIX CeTeN KaHaIUu3alluM CIeoyeT
MIPUMEHATHL TPYOH! 13 nmonumnponunera (TY 4926-012-41989945-99),
ITBX ('OCT P 51613-2000), a TakXKe IIOJIMITUJIeHAa BRICOKOTO U
Hu3koro maBneHus: (COCT 18599-83).

CoptamenT Tpy6 u3 I1I1 npuBeneH B Tabn. 1.2.1. TpyOnl cepuu S16
IIpefgHa3HaYeHbl OJI YKIIaOKXd B 3eMJTi0 Ha rinyouny 3 M, cepum S11,2 -
6 M.

CoptamenT Tpy6 u3 [TH]I npuBeneH B Tadn. 1.2.2, us I[1B]] - B Tab1.
1.2.3, u3 IIBX - B Tabmn. 1.2.4.

Tabnuma 1.2.1.

Pa3mepsl, MM, 1 Macca, Kr, Tpy0 u3 I1I1

CpenHUl HapyKHBIN

TomnmuHa cTeHKH ¥ Macca 1 M giist Tpy® Kj1accoB (Cepwuii)
IuaMeTp



http://www.complexdoc.ru/ntd/481550
http://www.complexdoc.ru/ntd/486314

SN4 (S16) SN8 (S11,2)
HOMHMHAJIBHOE |ITpeOeJIbHOE
3Ha4YeHue OTKJIOHEHHWEe | HOMUHAJIbHOE | IIPEOEJIbHOe HOMHHAJIBHOE | ITpeeJIbHOE
MaccCa MacCcCa
3Ha4deHue OTKJIOHEeHUue 3HA4YeHue OTKJIOHEeHUue
110 +0,4 3,4 +0,6 1,126 4,7 +0,7 1,518
160 +0,5 4,9 +0,7 2,327 6,9 +0,8 3,213
200 +0,6 6,2 +0,9 3,682 8,6 +1,1 4,425
250 +0,8 7,7 +1,0 5,678 10,7 +1,3 7,758
Tabmnuia 1.2.2.
Pa3mepsrl, MM, 1 Macca, KT Tpy6 u3s [TH]]
. . TonmuHa CTEHKU U Macca 1
CpenHul HapyXKHBIU
ouaMeTp 1 CIl
HOMMHAJIBHOE (IIPpE€eNEJIbHOE | HOMHUHAJIBHOE | IIPeNEeJIbHOe HOMHWHAJIBHOE [IIpeOeJIbHOe Macca HOM
3HA4YEHue OTKJIOHEeHUue 3Ha4YeHue OTKJIOHEeHue Macca 3HaA4YeHue OTKJIOHEeHHue 3k
90 +0,9 2,2 +0,5 0,643 3,5 +0,6 0,98
100 +1,0 2,7 +0,5 0,946 4,3 +0,7 1,47
125 +1,2 3,1 +0,6 1,24 4,9 +0,7 1,89
140 +1,3 3,5 +0,6 1,55 54 +0,8 2,33
160 +1,5 3,9 +0,6 1,96 6,2 +0,9 3,06
180 +1,7 4,4 +0,7 2,50 7,0 +0,9 3,85
200 +1,8 4,9 +0,7 3,26 7,7 +1,0 4,71

Tabnuma 1.2.3.

Pa3mepsl, MM, 1 Macca, Kr, Tpy0 u3 I1B]]



. . TomnmmHa CTeHKHU, MM, U Macca
CpenHuit HapyXKHBIA
ouaMeTp T CIl
HOMHUHAJIPHOE | Ipede/IbHOe | HOMHUHAJIBHOE | IpeaeIbHoe HOMUHAJILHOE | IpeIeIbHOoe vacca HOM
3HaueHWe |OTKIOHeHHe| 3HaueHuMe |oTKIOHeHHe| T oCCo 3HQUEeHHUEe |OTKIIOHEHHEe 31
110 +1,0 5,3 +0,8 1,73 8,1 +1,1 2,54
125 -1,2 6,0 +0,8 2,20 9,3 +1,2 3,31
140 +1,3 6,7 +0,9 2,76 10,4 +1,3 4,14
160 +1,5 7,7 +1,0 3,61 11,9 +1,4 5,39
Tabnuma 1.2.4.
Pasmepsl, MM, TpyO u3 I1BX
S1, He S, He
MeHee, MeHee,
di d2 o1t st
d Py6 | I, He l7, He | TpYyO
tuna |menee| L |menee| Tuma
HOMMHAJILHOE | IPeIe/IbHOE | HOMHUHAILHOE | [IPeIe/IbHoe clr cl
3HaYeHHEe |OTKJIOHEeHHe| 3HadeHWe |OTKIIOHEHUe
63 63,6 +0,7 80,0 +0,8 - 13,4 13 |99,5 6 |1,9] 3,0
75 75,6 +0,7 93,9 +0,8 - 14,0 14 1102,5 7 2,21 3,6
90 90,7 +0,8 110,7 +0,8 - 14,8 15 |110,5 8 2,70 4,3
110 110,8 +0,9 132,5 +0,9 3,5/59| 17 |116,0 10 |3,2|5,3
160 161,0 +1,1 186,0 +1,0 51| 8,5 22 |134,5| 14 14,7 7,7
225 226,4 +1,1 254,5 +1,2 7,1112,0| 27 |154,0| 20 |(6,6/10,8

[I71s1 coemMHEHUS MJIaCTMaCCOBBLIX TPYO MexKay cobou u
IIPUCOEOUHEHUS K MEeTaIINYeCKON apMaType u 000PyIOBaHUIO
CclemyeT MPUMEHSTh Pa3beMHBIe KOHCTPYKITUH.



TpyOst u3 ITHM, TIBM u IIBX ¢ rmagKuMu KOHIITaMU COEOUHSIOTCS C
ITOMOIIBIO CTAJIbHBEIX CBOOOOHBIX (prraHIeB (puc. 1.2.1).
[TpenBapuTeNIbHO Ha IIagKUM KOHeIl TPyOrl HameBaeTCs (JiaHel],
3aTeM B Topel TPyOhl U3 MOMUITUIIEHa TPUBapUBaETCs ClielinanbHasa
aconHas meranb - «BTyJiKa (OypT) mmon ¢daaHel», a K rIagkoMy

KOHIIy TpyOr!l u3 IIBX npukneuBaeTcs BTYyJKa Iof ¢aHell (CM. pUC.
1.2.1)

I[Ins coeguHeHus pacTpyOHbIX TPpyO u3 [IBX nmpuMeHSAI0TCA
crieliajibHble COeQUHUTENbHBIE AeTanu U3 uyyryHa (puc. 1.2.2 u 1.2.3).

HomMmeHKnaTypa, pa3Mepsl 1 Macca 3TUX AeTajiel MPpUBeAeHbl B Ta0l.
1.2.5.

Tpy6n! u3 xkectkoro [1BX u TpyOst u3 ITH]I u IIBJ] nuameTtpamu 90 u
110 MM C rimagKUMMU KOHIIaMHU MOTYT COEOUHATHCS TaKXkKe C ITIOMOIIIbIO0
OBYXPacTPYOHBIX My(DT ¥ PE3UHOBHIX YIIIIOTHUTEIbHBIX KOJIEI]

4 2 5 4 31

e ST
| e T

Puc. 1.2.1. Y355l g1 pa3bpeMHOT0 IIOOCOEOUHEHUS I1J1aCTMaCCOBBIX
TPYO C ITOMOIIbI0 CBOOOIHBIX (rTaHIIEB

1 - TpyGa; 2, 3 - BTYJIKU, COOTBETCTBEHHO, MPUKJIE€eHHAas U
IIpUBapeHHast BCTHIK; 4 - cBoOoaHbIe (hIaHIbI; 5 - MPOKJIagKa

Puc. 1.2.2. [leTanu coeguHUTENbHEIE U3 YyTr'yHa



a - TPOMHUK C OBYMS pacTpybamMu u ¢praHiiaMu; 0 - mepexoq
OBYXpacTPYyOHBIN; B - TPDOMHUK TPEXPaCcTPyOHBIN; T -TaTPyOOK (priaHel-
pacTpyoO; IO - maTpyOoK ¢1aHel-TIagKUui KOHell

Puc.1.2.3. Y3en gnst pa3beMHOTr0 IIPUCOEeOUHEHU S IIaCTMaCCOBBIX

TPyO C ITOMOMIbIO YYTYHHBIX COEIUHUTENbHBIX AeTallen

1 - TpyOa; 2 - pacTpy6; 3 - pe3uHOBOE KOJIbIIO; 4 - MPOKIaaKa; 5 -
pacTpy0-drmanelr; 6- ¢hraHel-TIagKUM KOHEI]

Tabnuma 1.2.5.

Pa3Mepr, MM, U MacCcCa, KT, HeTaHeﬁ COEOUHUTEJIbHBIX U3 9yI'YHa

HeTtanb Mapka YcnoBuBIM Tpoxon | Macca

200x 200 53,2

Tpo¥HUK C AByMs pacTpybamu u ¢iaHIeM MMA-KS 250x250 65,0
300x300 80,0

ITepexon nByXpacTPyOHEIH MMP-KS 150x150 10,3
100x 100 10,2
125%x100 18,4
125x125 20,8

TpoMHUK TpexpacTpyOHBIH MMB-KS
150x100 22,0
150x125 23,0
150x 150 26,8




200x100 36,8
200x125 39,0
200x150 41,9
200x200 8,8
100 6,2
125 9,8
150 12,3
[TaTtpy0oK (iaHel - pacTpyo E-KS
200 22,0
250 29,7
300 32,7
100 6,6
125 91
ITaTpy0OoOK ¢raHell - rIagKuil KOHel] F-KS 150 11,6
200 16,9
250 23,1

1.3. KoMmneHcanusi THHEHHBIX YITHHEHHH M KpellleHHue

TPyOOIIPOBOIOB

KomIieHcanust THHEWHBIX U3MEHEeHUN OJIUHEBI I1JITaCTMAaCCOBBIX
TPyOOIIPOBOZIOB BHYTPEHHEM KaHaIM3alluu OCYIIECTBIAETCS 3a CUeT
pacTpyOHBIX COeAUHEHUM Ha PE3UHOBBIX YIIJIOTHUTEIbHBIX KOJIbIIAX.

Ha cTaguu mpoeKTUpOBaHMUSA U MOHTaXKa CilenyeT oOpalllaTh BHUMaHUE
Ha coelMHeHUue TPYOHBIX U3TEIUN 0 MOHTAXKHOM METKH,
oInpepensiouel riayouHy YCTaHOBKY OOHOM TPYOHl B pacTpy0 OpyTroi.
Takast cOopka obecrnieurBaeT MeXKAy TOPLIOM I'JIaAKOTO KOHIa TPYORI U
YIIOPHOM MMOBEPXHOCTHIO PacTpyda 3a30P, UCIOIb3YEMbBIN IIIsI
KOMIIEHCAIIUU TeMIIepaTypPHOTro yIJInHeHus TpyodomnpoBoma. Ocobas
OTBETCTBEHHOCTH IIPXU 3TOM CBsi3aHa C TEM, UTO Y IIJTaCTMACCOBBIX TPYyO



KO3 PUIIMEHT TMHENHOT 0 TEIIJIOBOT0 PaCIIUPEHUSI 3HAYUTEIBHO
BBIIIIE, YeM Y TPyO U3 MeTasa.

YonuHeHUe UMK YKOpodeHue TpyOompoBona A1, MM, ITpU U3MEHEHUU
TeMIIePaTyPhl BEIYUCIIAIOT 10 QOpMYyIIe:

N=a il
roe:

a- K09hGULMEHT JIMHEWHOTO TEIIJIOBOTO PACIIMPEHUsI MaTepuaa
TPyObI, MM/M °C;

At - TeMniepaTypHBIU niepenan, °C;
| - mepBOHAYanbHas AJIMHA TPyOOIIPOBOAA, M.

TeMmnepaTypHBIF IIeperaj onpenensieTcss Kak MaKCUMaJIbHasI Pa3HOCTh
TeMIIepaTyp CTeHOK TPyOOIIPOBO/ia B YCJIOBUSIX €T0 9KCIIJTyaTalluu 1
MOHTaxa. Ecnu TeMnepaTtypa IIpH 3KCIIJIyaTalliy BHIIIE, YeM IPHU
MOHTAazxKe, TO TPYOOIPOBOM YOJIMHSIETCS, eCIU HUXKe - YKOpauuBaeTCs.

[Tpu MPOEKTUPOBAHUU HAMJIEKUT BHITIOIHATH PacyeT He0OXOOUMOT' 0
KOJIn4uecTBa KoMIleHcaTopoB. HanpuMmep, TpebyeTcs onpenenuThb
KOJINYECTBO PAaCTPYOHBIX COeOUHEHMM, 00eCcTIeYnBalonIuX
KOMIIEHCAIIUIO YOJIMHEHUS y4acCTKa OJIMHOM 3 M TPyOOIIPOBOOOB U3
[1BX, I1D u IIIT opu At = 50 °C.

KoadduimeHT NTUHENHOTO TEIIOBOTO pacimpernusa ajsa [I1BX paBen
0,08 mm/M °C. YonuHeHMe ydacTKa TpyOOoIpoBoAa AIUHOM 3 M U3
[IBX, coctaBut 12 MM. [Ipu Tex xKe yCJIOBUSAX 3TaKEeCTOSAK U3
TIOJIUITUIIEHOBHIX TPYO yanuusetrcs Ha 30 mm (a = 0,2 mMm/M-°C), a u3
IMOIUIIPOIIUIIEHOBEIX - Ha 23 MM (a = 0,15 mMm/M-°C).

ITpu cOopKe meTaned M0 MOHTAXKHOM METKH B PACTPYOHBIX
coenuHeHUsX TPyO u3 I13 u II1 obecnmeunBaeTcs 3a30p 14 - 12 MM, u3
ITBX - 10 mMm. CriegoBaTeNnbHO, OJIS KOMIIEHCAIIMU TEeIIJIOBBIX
yonuHeHuM cToskK u3s [I1BX goskeH UMeTh OOHO pacTpyOHOe
CoeguHEeHUE C Pe3NHOBBEIM KOIbIIOM, CTOSK u3 I19 - Tpu, a us IIII - oBa
coeguHeHUsd.



B ciiyyae mpuMeHeHUS HEPA3bEMHBIX COEIUHEHUY (KJIEEBHIX IJIsI TPYO
[1BX unu cBapHBIX B pacTpy0 ainsa tpyo ITH]I u ITB]I) koMmeHcaluio
JINMHEWHBIX YOJTUHEHUN CJIedyeT OCYIIeCTBIISATh C IIOMOIIBIO OOBIYHBIX
U KOMIIEHCAIIMOHHLIX (YOJIMHEHHBIX) PACTPyOOB C PE3UHOBBIMU
VILIOTHUTEIbHBIMU KOJIbIIaMU.

719 KaHaTU3allMOHHBIX TPYOOIIPOBOOB IIPUMEHSIOT IIOOBUXKHBIE
KpeIJieHus, OoITyCcKalollue nepeMelieHre Tpyo B 0CEBOM
HallpaBIeHUHU, U HETIOOABUIKHEIE, - HE IOITyCKalollie TaKuX
rmepeMenieHuu.

MecTa yCcTaHOBKY KpeIJIEHNM Ha KaHaJIUu3allMOHHBIX TPyOOIIpOBOaax
IIpeayCcMaTPUBaIOTCS IPOEKTOM.

[Tpu paccTaHOBKEe KpeIlJIeHUu HeoOX0OuMOo cOOIoaTh CIenyionue
IIOJIOKEHUS:

- KOJIMYEeCTBO PacTpPyOHBLIX COEINHEHUN Ha ydyacTKe TpyOOoIIpoBoaa,
OrpaHUYEHHOM HENOOBUKHBIMU KPETIJIEHUSIMU, JOIXKHO o0ecnedyuBaTh
KOMIIEHCAIIUIO TeMIIePaATyPHBIX U3MEHEHUU IJIUHBI 3TOT0 Y4aCTKa;

- KpeIJIeHus, YCTaHOBJIEHHBIE Ha CTOsIKaX, JOJIKHBI 00ecrieynBaTh
CHOCHOCTH JleTajlel M BEPTUKAJIbHOCTh TPYOOIIPOBOAa; KpPEMJIeHN,
yCTaHOBJIEHHbIE Ha TOPU30HTAJILHBEIX TPyOONIPOBOaax, MPoOKIagKy TPpyO
C He0OXOIUMBIM YKJIOHOM;

- HeIOOBUKHEIE KPENJIEHUs OOJI2KHBI HallPaBIATh YIOJINHEHUE
TPyOONIPOBOZIOB B CTOPOHY COEOWHEHUMN, UCIIOIb3yEMEIX B Ka4eCTBe
KOMIIEHCaTOPOB;

- KpeIleHus 1ierecoobpa3Ho yCcTaHaBIUBaTh ¥ PaCTPyOOB coeuHEHM M
C PEe3WHOBBIM KOJIBIIOM; IIPY TaKOM PaCCTaHOBKE KpeIlJIEeHUu
YBEJINYMBAETCS JKECTKOCTh CMOHTUPOBAaHHOTO TPpyOOIIpoBOAa B
HallpaBIeHUHU, IEPIIEHOAUKYISIPHOM €ro OCH; OTCYTCTBUE KpPeIlJIeHUuM
YMEHBIIIAeT €TI0 JKECTKOCTh;

- YyCTaHOBKY HEMOJBUXKHLIX KPENJIEHNH Ha pacTpybax TpyOo
(mocpencTBOM MJIOTHOU 3aTSAXKKHU) cjiefyeT u3beraTh, Tak KakK Takas
(puKkcamusg MoKeT YMEHBIIUTH CIOCOOHOCTh PaCTPYOHBIX COEOUHEHUN
BOCIIPUHUMATDb TEMIIEpPaTypPHbIE YIJIUHEHUS;

- OJId TOPU3O0HTAJIBHBIX 1 BEPTUKAJIBHBEIX YYAaCTKOB TpY6OHp0BO)IOB C
OOBIYHBIMU paCTPY6HbIMI/I COEHMHEHHNAMH Ha PE3MHOBHBIX KOJIbIIaX
MaKCHUMAJIbHOE€ PAaCCTOAHKME MEXKIOY HEeIIOOBU2KHBIMU KPEIIJIEHU MU



OOJIZKHO IIPMHHUMATHCA B COOTBETCTBHHU C ITPUBEOEHHBIMHU B Ta6111/1ue
3HA4YEHUMIMMU.

MakcuManbHOEe PacCCTOSTHUE MEXKOY HEMOABUXKHBIMU KPEMJIEHUSIMU, M,
Ot TPyOOITPOBOOOB U3:
HuameTp
TpyO, MM [1IT (Ipu HaIU4YUU HEe MeHee
IIT (mpu HanMM4YUU OBYX
M9 |IIBX OOHOTO PacTpPyOHOTO .
pPacTpyOHBLIX COETUHEHMNH)
coequHEeHUs)
50 0,4] 1,5 0,8 1,6
110 0,8] 2,0 1,0 2,0

- paCCTodHNEe MEeXOY ITOOBU2KHBEIMHU KPEIIJIEHUAMUN HEe OOJIZKHO
IIPEBHIIIIATh CIIEOYVIOITNUX 3HAYEeHUN:

s I1BX I1I1

IJISI TOPU30HTAIBHBIX TPYOOIIPOBOMOB: 8D 10D 10D

IJIST BEPTUKAIBHBIX TPYOOIIPOBOIOB: 16D 20D 20D

- IIPU HEBO3MOXKHOCTH 00€CIIeUYnuTh KOMIIEHCAIINIO TEMIIEPATYPHBIX
nedopMaluii u3-3a HEJJOCTAaTOYHOT0 KOJIMYECTBa PaCTPyOHBIX
CoemMHEHUU Ha yyacTKe TPyOOIIpOBOAa MEXIY OBYMS HEITOOBUXKHBIMU
KpPeIJIEHUSIMU UCII0JIb3yeTCs KOMIIEHCAllMOHHBIN ITaTPyOOK C
VIOIUHEHHBLIM pacTpyooM;

- MeXKOYy HEeIIOOBUXKHBIMHU KPEIIJIEHUAMUA OOIIYyCKAaeTCsa YCTaHOBKa
TOJIBKO OJHOT'O KOMIIEHCAIITMOHHOTI O nany6Ka;

- IIPU UCIIOJIb30BaHUU KOMIIEHCAIIMOHHOTO NaTpyOKa Ha
TOPU30HTAJIbHOM TPYOOIIPOBOJiE PACCTOSTHNE MeXAy HEIOOBUXKHBIMU
KpPeIJIEHUSIMU MOXKET ITPEBHIIIIAaTh YKa3aHHbIE BhIIIE 3HAYEHUS, TIPU
3TOM [OJIKHa OBITh 00ecrieyeHa pacCTaHOBKA IIPOMEKYTOUYHBIX
MMOOBUKHBIX KpenneHui Ha pacctosgsauu 8D (mnsg I13) u 10D (mna IIBX
u [1IT) opyr oT Apyra; B 9TOM ClIy4ae PacCTOsSTHHE MeXOy
HEIIOOBUXKHBIMHU KPEIJIEHUSIMU ONpPeNesieTCsl PaCuYeTHHIM IIYTEM C
y4eTOM [JIMHBI pacTpyb0a MOHTUPYEMOT0 KOMIIEHCAIIMOHHOTO
nmaTpyoka;



- Ha BepTUKaJbHLIX TPYOOIIpoBOgax TPyOHl, pacIlol0oKeHHEIE
HEeIlOCPEeACTBEHHO Ha[ KOMIIEHCAllMOHHBIMY ITaTpPyOKaMu, ClIenyeT
KECTKO 3aKPEeMIsiTh;

- IIPU HEBO3MOXKHOCTH YCTAaHOBKY KpeIlJieHUs Ha (paCOHHOU 4YacCTH
cocegHUeE feTaau 3aKPEeNIsioOTCS XOMyTaMX Ha PaCCTOSHUSX,
o0ecneynBalOIINX KOMIEHCAUIO YOITUHEeHUI (h)aCOHHOM YacCTH.

YcTaHOBKa KpenjeHul He TpeOyeTcss Ha IPpUOOPHBIX NaTpyOKax,
HCIIOIb3YEMBIX IOJISI IIPUCOEANHEHUS K CETH BBIITYCKOB YHUTA30B U
TPamoB, a TakKXKe Ha OTBOOHHBIX TpyOax D = 40 unu 32 MM OT
I1J7TaCTMaCCOBBIX CU(OHOB.

I'maBa 2. OITPEJEJIEHUE PACYHETHBIX PACX010B

CTOYHBbIX BO[1

2.1. MeToguuyecKue OCHOBBI OIIpPeIe/IeHUsI PaCYeTHBIX PacXod0B

CTOKOB

B HacTosI1iee BpeMsi, IIocjie MHOTOJIETHUX MCCJIeIOBaHUM, ITPHU3HAHO,
YTO IPOIIECC BOOOOTBEOEHUS SIBJISETCS MPOU3BOOHLIM OT IIpPoOIlecca
BOOOMIOTPEOIeHUs, CIIy4YaHbIM U OJI €T0 ONMCaHUus
(MaTeMaTHYEeCKOT0 MOIEeIMPOBAHMSI) OOJI2KHBI HCII0JIb30BATHCS
METO[bLl TEOPHUH BEPOSITHOCTH, MAaTEMAaTUYECKOM CTaTUCTUKU U TEOPUU
CIIy4aWHBIX IIPOLIECCOB.

B nmio60# MOMEHT BpeMeHHU OOIMHIM pacxo[ BOOLI I CTOKOB Ha 00BbEKTe
(;kusoe 3gaHue, KOMMYHaA/IbHO-OBITOBOE UJIN ITPOMBIIIIIIEHHOE
MIPEeOIpusaATHE, Jito0as rpyIina pa3IudyHbIX OOBEKTOB) SIBJISIETCSI CYMMOU
CIIy4aWHBIX PacXOIoOB Yepe3 pa3/InyHble CAaHUTapPHO-TEXHUYECKUEe
MTPHUOOPHI 1, CIIeIOBAaTEIbHO, 9TOT OOIINY PACXOMd TaKiKe SBIISIETCS
CIIy4alHOU BEJIMYMHOM. YKa3aHHbIE ClIydYalHbIe BeJIMYMHEBI (PacxXoObl
Kazkmoro npubopa u o6 pacxoqn) GopMUPYIOTCS IIOA BO3eNCTBUEM
Pa3IuYHBIX (AKTOPOB - KIIUMAaTUYECKUX, TeMoTrpadpudeCcKux,
TEXHUYECKUX (HallpuMep, TeMIlepaTypa BOOH 1 €€ [aBIeHUe epe
BOJIOPa300pHBEIMI MPHUOOPaMI), OCHAIIEHHOCTU KUJTHII]
XOJIOOUITbHUKaMHU, CTUPAJIbHLIMHU, IOCYIOMOEYHBIMHU MaIlllMHaMu U Op.
3Ha4yeHUs HEKOTOPHIX (PaKTOPOB MOTYT OLITH U3MEPEHHI
(ycTaHOBIIEHBI) IPU 9KCIIEPUMEHTAIBHOM U3y4YEHUU IIPOIIECCOB
BOOOMIOTPeOIeHUs (BOOOOTBENEHUS ), UX BIUSHUE MOXKET OBITH YUTEHO
B CO3[laBaeMol Mogenu npoiiecca. OgHaKO ITpaKTU4YeCcKasi 3HaYUMOCTh
ydeTa OOMbIIOro Yuciia ¢akKTOPOB HEBEJINKA, a B PSANE CIIydaeB TaKOU



y4eT HexXKeJjlaTeJleH, TaK KakK IIpPU MPOEKTUPOBAaHUY CUCTEM
KaHaJIM3allui HEBO3MOXKHO OaTh JOCTOBEPHEIN ITPOTrHO3 3HAUEHUM
MHOTUX (h)aKTOPOB B MEPHUO IKCIITyaTalluu 00beKTa. [loaToMy npu
CO3MaHUN METOOB MaTeMaTUYEeCKOT0 MOIeJIMPOBAHUS IIpoliecca
BOZIOITIOTPEeOIeHUsT BCeraa BEIOMPAIOT B KQUeCTBE BIUSIONINX Ha
pacxombl BOABI (CTOKOB) TOJIBKO Te€ (paKTOPHI, 3HAYEHHUSI KOTOPBIX
HauboJee CyleCTBEHHB ¥ U3BECTHHI IPU ITPOEKTUPOBAHUHU.

Pacxopgbl BoObl MOTYT OBITh IPEACTaBIEHH B BUE (QYHKIIMMI
pacipeneneHus CIy4aluHbIX BeIUYUH. [[J151 TOrO YTOOBI TaKue
pacipeneneHus, IOIy4YeHHbIe 10 pe3yibTaTaM 3KCIIepUMeHTalIbHBIX
W3MEPEHUN UJIU 10 HJaHHBIM PACYeTOB 10 TOM UK MHOU
MaTeMaTU4YeCKOU MOMeJIi, MOXKHO ObLJIO OBl COTIOCTaBIIATD, OIS
KakKIoTo pacripenesieHus ClieoyeT YKa3biBaTh:

IIepUOoM, K KOTOPOMY OTHOCUTCA pacnpegnenenue (T, CyT, 4 4 T.I1.);

ITPOIOOJIKUTENIBHOCTL PACX0I0B, KOTOPHIE OMUCHIBAIOTCS KAXKIbIM
pacaopenenenuem (t, 4, MUH U T.II.).

Kpowme Toro, ecnu HeoOXOOUMO COIOCTAaBUTh 3HAYEHHUS PAcXOOgoB U3
Pa3IUYHBIX paclpenesieHud, TO OJI CPaBHUBAEMbIX BEINYNH
HeoO0X0MMO yKa3bkIBaTh U 00eCcIriedeHHOCTh G, KOTOpas MOHUMaeTCs
KaK BEPOSITHOCTDb TOTO, UTO HAaHHBIM pacxof He OydeT ITPEBHIIIEH B
TeyeHUue nepuona 1.

Bce u3BecTHBIE K HACTOSIIEMY BpEMEHU METOOUKY ONpeneieHusI
pacyeTHBIX PAaCX00B BOOHI IIOCTPOEHHI C TAKUM pacyeToM, YTOOHI 110
HeOOJIbIIIOMY YHCITy UCXOOHBIX JaHHBIX MOXKHO OBIJIO ITPOTHO3UPOBATh
0KHMaeMyl0 B CUCTEMe BOMOIIPoBoAa QYyHKIINIO paclpeneneHus
pacxomoB BOALI (/151 3agaHHOTO nepuona 1T U IPOOOIXKUTEIbHOCTH
pPacxomoB I') U HAUTHU B 3TOM pacIipefeJIeHNN pPacxof ¢ TpebyeMoit
BenuunHOM G. UMeHHO TaKou pacxofm

6
q?.i" CUUTaeTCsA PaCHEeTHBIM; OJIA ITPAKTUYECKOTI'O IIPDUMEHEHNU A
Pa3IIMYHBIX METOOUK PACUYETHEIE PACXOObI ITPEOCTABIIAIOTCA B BUE
Ta6HI/II_I PacCxXoaooB HUIIN TaGHI/IH BCIIOMOT'aTE€JIBHEIX BEJIMYKNH, KOTOPEIE
IIO3BOJIAIOT IOCTATOYHO IIPOCTO OoIIpenesyidTh PACXOObI OJISA PA3JIMYHBIX
COYEeTaHUUN MCXOOHBIX JaHHBIX.

Paznuuuss MeTOOUK OIIpeesieHus paCyeTHBIX PAaCcX0/I0B COCTOST, B
OCHOBHOM, B IIPUHIIUIIAX, IIOJIOKEHHBIX B OCHOBY BLIOOpPA MCXOIHBIX
OaHHBIX [JI IOCTPoeHus GYHKINYN pacupenenenus. Emnie B 30 -e romsl



C.A. KypcuH npeqioxKujl 3aMeHUTh Bce MHOTooOpa3ue
BOZIOPa300pHEIX ITPUOOPOB Ha 0OBEKTE OOHUM SKBUBAJIEHTHBIM
nmpubopoM. YKUCIio TaKUX 3KBUBAJIEHTHBIX ITPUOOPOB IIPUHUMAETCS
paBHBIM OOIIIEMY YHCIIy peajibHBIX IPUOOPOB (MHOTAA YMCJI0O TPHUOOPOB
KOPPEKTUPYETCS 3a CUET IIPUBEEHNS PAaCXOO0B PealbHbIX ITPUOOPOB K
eONHOMY 3HAa4YEeHUI0 pacxola 9KBUBaJIEHTHOTO npubopa), a pexXuM
PaboTHI IPUHUMAETCS MOCTATOYHO ITPOCTHIM - IPUOOP 1100 BKITIOUEH C
IIOCTOSSHHBIM PacxoloM o, MO0 BHIK/IIOUEH (TaKOM PeXUM, KOHEYHO,
OOCTATOYHO CUJIBHO OTJIMYAEeTCs OT peanbHOro). O0Iiee BpeMs
BKJIIOUEHM S 9KBUBAJIEHTHOTO IIpubopa tp B TeueHue nepuona T,
oInpepessieT BEPOSITHOCTb ONENUCTBUSA 3TOro Impubopa, KoTopas
HaXOOUTCA 10 popMyJie:

P=g,(T
(2.1.1)

Pacxomsl Bogbl, KOTOPHIE ONPEOENIIIOT IIPYU IIPOEKTUPOBAHNUH,
SIBJISTIOTCSI JTUIITbL BeIUYMHAMU, HEOOXOOUMBIMHU [IJIsI OIIpeneleHus
(pacueTa) Tex UJIM UHLIX IIapaMEeTPOB 3JIEMEHTOB CUCTEM BOIOMIPOBOIA
1 KaHaJIu3alliu: IMaMeTPOB TPyOOIPOBOIOB, 00HEMOB EMKOCTEH,
THUIIOB M MapOK HAaCOCHBIX arperaTtoB. UMeHHO IT03TOMY B ITPaKTHUKE
IIPOEKTUPOBAHUS IPUHAT TEPMUH 'pacyeTHBIe pacxonwl”. [loaTomy u
IIPY CONOCTaBIE€HUM PA3IUYHBIX METOOB OIIpefeIeHusI paCyeTHHIX
pacxomoB BOABI HEAOCTATOYHO CPaBHUBATh TOJIBKO OTHEIbHBIE
3HaYEHHUs paCYEeTHHIX PAacX0o0B, HO ClieyeT CpPaBHUBATH
000CHOBAHHOCTD 1 Pe3y/IbTaThl pacyeTa mapaMeTPOB 3JIEMEHTOB
CHCTEM BOOOIIPOBOA.

Hcxops u3 runore3sl C.A. KypcuHa 00 9KBUBaJIeHTHOM IIpubope
(amamoruyHas ruroTre3a Oblyla npemioxeHa B 1940 r. XaHTepoM B
CIIA gnst Tako¥M cxeMbI paboTHl 9KBHUBAJIEHTHOTO IIpubdopa),
pacyYeTHHIM pPacXod BOOBI (ET0 MIPOOOIXKUTEILHOCTh IPUHUMAETCS
paBHOU 1-2 MUH, a IepPUOA, OJIsI KOTOPOTO UIIEeTCSa PYHKIUS
pacnpeneneHusi, COCTaBisgeT 1 4) MOXKHO ONpPeOesuTh 110 BeChMa
IIPOCTOU opMyTie:



§ =gy

(2.1.2)
roe:

m - 9UCJIO OOHOBPEMEHHO BKIIIOYEHHBIX 3KBHUBAJIEHTHBIX HpI/I60pOB us3
0611[81"0 ux yucia N B cucteme BOJIOCHaG}KeHI/IS[,'

qo - TIPUHSITHIN [JI JaHHOM CHCTEMBI PACX0[] 9KBUBAJIEHTHOTO
nmpubopa.

BenuuynHa m onpepenseTcs Ha OCHOBe OMHOMHKAJIbHOTO 3aKOHa
pacnpenesieHus BEPOITHOCTU YMClia OOHOBPEMEHHO OENCTBYIOIINX
9KBUBAJIEHTHBIX MTPUOOPOB 100 Ha OCHOBE (POPMYJI APYTUX 3aKOHOB
pacnpeneeHnuil, JOCTAaTOYHO XOPOIIO alllIPOKCUMUPYIOIIUX
OMHOMMUAJIbHBEIM 3aKOH IIPHU Pa3IUYHBIX couyeTaHuAax P u N, KOTophie
SIBJISIIOTCS ITapaMeTpaMU IIPUHATOI0 3aK0Ha paclpeneieHus
BEPOSITHOCTU (TOYHee, mapaMeTpaMU paclpefesieHus BJISI0TCS ero
MaTeMaTU4YeCKOoe OXUOaHuWe U OUCIEePCUsi, HO B Cllydae
OMHOMUAJILHOTO 3aKOHA 3THU ITapaMeTPhl II0JTHOCTHIO ONPEenelsiioTCs
BennuvHaMu P u N). 3HauyeHue BeTUUUHE G, rapaHTUPYIOIIen
MIPUHSATHE OOCTATOYHO BEICOKOM 00€CII€eYeHHOCTU pPaCyYeTHHBIX
pacxomoB BOAbI, cocTaBisgeT oO0sraHOo 0,97-0,99.

[Ipu Bcel KaxXylleucs IIPOCTOTE OIIPeAeIeHUus paCy4eTHOT O
KpPaTKOBPEMEHHOT0 pacxoga q mo gopmyrne (2.1.2) 3afgada BCce ke
SIBJIIETCSI BeChbMa CJI0KHOU M3-3a He0OXOOUMOCTHU JOCTOBEPHOTO
onpeneieHNsI BEPOSITHOCTU OOHOBPEMEHHOTO AecTBUA P 1 pacxona
9KBHBAJIEHTHOrO Impubopa qo. [Ipo6ieMsl 30eCch CBI3aHbl, B YaCTHOCTH,
C TeM, YTO 3KBUBAJIEHTHBIN MPUOOD peajlbHO HE CYIIEeCTBYET U
ONpeneNuTh A1 Hero TpeOyeMble TapaMeTpPhl U3 Pe3yIbTaTOB
9KCIIEPUMEHTAJIbHOTO U3y4YeHHUs BOOONOTpebsIeHsT BeCbMa CJIOKHO.

B paboTtax C.A. KypcuHa u XaHTepa BeIUYUHB P 1 0 OIpenensiInucCh
Ha OCHOBE JIOTUYECKHUX PACCYKAEHUU O peKuMax pabOoTHl CUCTEM
BHYTPEHHEro BOOOCHa0OXKeHUs 3MaHui (B OCHOBHOM, JKUJIBIX JOMOB),
YTO, KOHEYHO, HEe MOT'JI0 00€CIIeYUTh BHICOKOU JOCTOBEPHOCTH
pacydeToB IIpu NOosABIeHUMN B 50-X rogax KPYIIHBIX XKUJIBIX MAaCCUBOB, I'Ie
CUCTEeMBI BOOOIIPOBOAa 00CIyKuBanu O0JIbIIOE YUCIIO PA3HOPOIHEBIX
NoTpebuTEeNe U CAaHUTAPHO-TEXHUYECKUX ITPUOOPOB.



II7151 IOBBIILIEHU S JOCTOBEPHOCTH pacyeToB mo ¢gopmyne (2.1.2) B 60-x
romax JI.A. IITormeHcKUM OBIJI HaYaT KOMIIJIEKC UCCJIeOHOBAHUH,
OCHOBHAS I1eJIb KOTOPHBIX COCTOSJIa B pa3paboTKe HOBHIX ITIOOXOO0B K
OIpeneneHnuI0 BeJIMYUH o U P O pa3nuyHbIX COYEeTAaHUM MCXOTHBIX
OAHHBIX, YHCJIa 1 Ha3HAaYEeHUsI CAHUTAPHO-TEXHUYECKUX IIPUO0POB,
Pa3/IMYHOrO Ha3HaYeHUsI 00beKTOB BOMOCHAOXKEHNSI, PAa3TUYHBIX
OaBJIeHWM B cucTeMax u np. [Ipu aTomM ocHOBHas rumnore3a C.A.
KypcuHa u XaHTepa O CyIIeCTBOBAaHUM 3KBUBAJIEHTHOTO ITpubopa He
rmogBepranach COMHEHUIO, M BEIYMCIIEHHE PACYETHOT O pacxXxoma TaKxkKe
IIPOU3BOAUIIOCE O popmyre (2.1.2). UMeHHO MO3TOMY MeTOOuKa
onpepeieHrs paCuYeTHBLIX pacXodoB Ha 0a3e 3Tou (popMyJIibl B
majbHeueM Ha3blBaeTCcsa MeTogukou Kypcuna-XaHTepa-llloneHCcKoro
(meTommuka KXIII).

JILA. llloneHCKUY NPEOIOXKUII OJId cliydass YyCTAHOBKHY Ha
BOOOIIPOBOIHOM CETH pPealbHBIX MTPUOOPOB OOHOTO THUMa (paboTarommux
C pa3NMUYHBIMU CEKYHOHBIMH pacXofaMu M pa3JIngyHOMU
ITPOAOJIKUTEJIbHOCTHIO BKJTIOUEHUS) ONIPEeNeIsiTh BEPOSITHOCTD
OEeNCTBUS 9KBUBAJIEHTHOTO UM IIpubopa B Yac MaKCUMaJIbHOTO
Bomopa30opa P KakK OTHOIIIEHNE CPegHEero yoenabHoro (OJig OgHOTO
nmpubopa UM moTpeduTesisdi) pacxoma B yKa3daHHBIM mepuoq (ghr, J1/49) K
BenuuuHe 3600¢q (B pacyeTe MOXKET OBITh YYTEHO M pa3jinuue Mexkay
yrciom npubopoB N u uyucnom norpeburtenent U). Pe3ynbTaT TakKoTo
onpenesieH’sI BEPOSITHOCTU JeNCTBUS IPUOOPOB IPHU ONpeaeleHHbIX
YCJIOBUSIX COBITIAaeT C PaCYeTOM 3TOU BEPOSITHOCTHU 10O popMyrie

(2.1.1).

Ecnu BepoOsITHOCTH OEeNCTBUS 3KBHBAJIEHTHOIO Mpubopa B 4ac
MaKCHMaJIbHOTO Bofgopa3bopa yCTaHOBJIEHA 10 UMEIOUIUMCS UCXOOHBIM
OaHHBIM (B ux 4yucio, Kpome N u U, BXOOAT BEIUYUHEL Ghri ¥ q0,i, TOE 1
- UHTIEeKC, yKa3bIBalOUIUY Ha TUII MTPUOOPOB UJIN IOTPeduTesnen, ois
KOTOPBIX BEETCs pPacyeT), TO Pacxojl SKBUBAJIEHTHOT O ITprubopa mmpu
HaJIMYUU Pa3J/INYHBIX PealbHLIX IPUO0OPOB (HOoTpebuTenett)
BEIYMCIIIETCS KaK CpedHeB3BelleHHasa BelIndrHa (U3 BeIU4YuH q0,i).

BecoBriMu K03 dHuilMeHTaMU IIPU BEIYUCIIEHUSAX 0 OJIsI CETH
BOZOIIPOBOfA B II€JIOM UJIU €€ OTHenbHOro ydacTtka JI.A. [lloneHCKUuU
MIPEeOIOXKUII CYUTaTh IPOU3BegeHue BenuduH Pj,- u Nj.

B onucanuomMm Bunme metonuka KXIII ¢ 1976 r. O6r11a BKiIroueHa B CHull
"BHyTpeHHU} BOOOIPOBO U KaHaIu3alusa 3qaHui", Ipu 3TOM 00IIue
HOen 0 BO3MOXKHOCTH pacyeToB Ha 0a3e mapaMeTpOB 9KBUBAJIEHTHOTO
rmpubopa OBITM pacIIpoCTPaHeHbl U Ha ClIydyal onpeneneHus
pacYeTHHIX (MaKCMMalIbHBIX) YaCOBEIX PACXOO0B BOObI. DTO
ImoTpeboBasio BBEIEHUSI B COCTaB 00513aTEJIbHBIX UCXOIHBIX TaHHBIX OIS



IIPOEKTUPOBAHUSA ellle OOHOI0 II0Ka3aTeJid - KOJIM4eCTBa BOOHIL,
HUCIIONTb3YEMOM B TeUEHHE Yaca CaHUTAPHO-TEXHUYECKUM ITPuboOpoM, -
qo,hr. B 3aBUCUMOCTH OT 3aJaHHBIX UCXOOHLIX BEJINUYUH I10 METOOUKE
KXIII onpenenseTcss U BEPOSITHOCTb UCIIOJIb30BaHUSI CAHUTAPHO-
TEXHUYECKUX IPUOOPOB B TeYeHUeEe Yaca MaKCUMaJIbHOTO Bogopa3bopa
- Phr.

B CHull, ytBepxaeHHbIe B 1985 1., Takke Bouuia metoguka KXIII ¢
HEKOTOPHIMU yIIPOILIIeHUusIMHU (10 cpaBHeHUIO ¢ 1976 r.) ans
o0leryeHus ee HUCIIOJIb30BaHUS Ha MPaKTHUKeE.

[Tpu ouenke metomuku KXIII cnenyeT umMeTh B BUAY, UTO IPU BCEU
rubKoCTH (BO3MOXKHOCTh OIIpefeIeHusT pacyeTHHIX PACXOO0B BOLI IS
JTI00BIX COYeTaHUM ITPUOOPOB U ITOTPEeOuTENE) OHAa UMEeT U
CyLlleCTBEHHBIE HEOCTATKH.

[Tpexkpme Bcero, cinenyeT yKa3aTh Ha To, 4To MeToguka KXIII Tpebyer,
4YTOORI 3HAUYEHUS BEIUUYUHBI ghr HE U3MEHSIJIUCh B 3aBUCUMOCTH OT
BeJINYMHLI 00beKTa BOJOCHAOXeHUs (T.e. Yrciaa IIpubopoB UIn
nmorpeduteneir). K coxkaneHuio, 3To He IMOATBEPXKOAETCS MPaKTUKOM!
U3y4eHus PaKTUYeCKOro BOOONOTpebsieHNsI Ha Pa3/INYHBIX 00beKTax
(cMm. paboter HUM KBOB AKX um. K.II. ITamdunoBa). Kpome Toro,
MUMUTAIIMOHHOE MOOEIUPOBaHNE PEXKUMOB BOOOIIOTPEDOIIEHUSI B CETSIX
CHUCTEM BHYTPEHHETO BOJOCHAOXKEHMS, BEITIOJTHEHHOE C
HCII0NIb30BaHKueM DBM, mmoKa3kIBaeT, UTO U BeJINYKHA 0 He MOXKET He
OBITh (PyHKITMEN Yucia IpubopoB (IToTpebuTtesiel) Ojisi TOT0, YTOOBI
MO2KHO OBIJIO TIOTYYUTHh JOCTATOYHO XOpOIllee COBIameHne QyHKIUN
pacrpeneneHus PacXogoB BOObI, IOCTPOEHHHBIX 110 momenu KXIII u 1o
OaHHBIM 3KCIIEPUMEHTAJIbHBIX U3MepPeHul. Bo MHOTHUX clydasx
pacxoxaeHne MexXay 9KCIepUMeHTalbHbBIMU (M3MEePEHHBIMY WU
cMoOOenupoBaHHBIMU Ha 9BM) pacxomaMu Bonbl ¢ TpeOyeMout
obecnneyeHHOCTBIO G MoxKeT HoxoouTh no 30-40 %.

B cBsi3u ¢ atum manHble Tabmuil [Ipun. 2 u 3 Kk CHull 2.04.01-85*
cledyeT pacCMaTpHUBaTh KaK BeCbMa IPUOJIMIKEHHBIE, YCIIOBHBIE
3HaYeHUsI He0OXOOMMBIX UCXOOHBIX JAaHHBIX; 9KCIIEPUMEHTAIbHOE
omnpenesieHHe 3TUX BEJIUYUH OTCYTCTBYET, HET U IIPUEMJIEMOU
METOOUKY UX IOJIy4YeHUus Ha 0a3e 9KCIIepUMEHTaIbHBIX JaHHBIX.

Kpome Toro, B paborax A.4. Jo6pomruicioBa (ITHUHMIIT MO) Griio
ITOKa3aHo, YTO uaes 3KBUBAJIEHTHOr 0 Ipubopa, KakK U Yucia,
OOHOBPEMEHHO AeUCTBYIOUIUX ITPUOOPOB, HE MOXKET OBITh
HCIIOJIb30BaHa B KayecTBe 0a3kl IJIs1 BEIYMCIIEHUS PaCYEeTHBIX
pacxomoB B CHCTeMax KaHalu3alluu 30aHul. 31eCh, KpoMe
OOHOBPEMEHHOCTH BKJTIOUEHHUS BOJOPa30OpPHBIX ITPUOOPOB, CIeayeT
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YYUTHIBATDh M TO, YTO paboTaroiue mMpubophl MOOKITIOUYEHE B
Pa3IMYHBIX MEeCTaX CUCTEMbI KaHa/IU3alluu, ¥ B TOM CEYEeHUU, OJIsd
KOTOPOTO BEIEeTCs ompenesieHne nuaMeTpa TPyOoIrpoBoa,
Heo0XO0OUMO YUYUTHIBATh ¥ PA3/IUYMS BO BpeMeHU No0eraHus
(mBUKEHMST) PACXOOOB OT OTHEJILHBIX ITPUOOPOB A0 MAaHHOTO CEYEHUS
CUCTEMHI.

OtMmeuenHble HegocTaTKu MeTonuku KXIII aBunInCh IIpennoCchlIKOu
OJIs TIPOBEMIEHUSI TEOPETUYECKUX paboT Mo co3maHuio APyroro MeToaa
onpenesieHHs PaCYyeTHBIX PacX0odo0B BOAbI B MHCTUTYTE
MocBopokanamHU W npoekT (A.C. Bepbunkuii, A.JI. JIskmyHn). B
Ka4yecCcTBe 9KCIIepUMEHTaJIbHOM 0a3kl 3TUX PA0O0T OBLIM HMCIIOIb30BAHBI
9KCIIEPUMEHTHI 110 U3Y4YeHUNI0 (PaKTUUYEeCKOT0 BOIOIIOTPEOTEeHNS,
ITPOBEIeHHLIE B PA3/INYHBIX peruoHax OwiBimero CCCP mof
pykoBomctBoM HHUU KBOB (MJI. Mati3ensc).

Upes metonuku nHCTUTYyTa MocBogokanamHUHUNpoekT (B
manbHeniem - Mmetoguka MBKHUWHII) cocTouT B TOM, YTO
M3MepPeHHEBIe Ha TI000M 00BbEKTEe PacxXoabl BOOEI MOXKHO
paccMaTpuBaTh KaK peanmn3aliiio CIIy4alHOoro mpoliecca pa3topa BOObI
rnmorpedbutensiMu, cOOPMUPOBAHHOTO 13 BKIIIOYEHUMN PA3TUYHBIX
IpuOOPOB CO CIIyYalHBIMM 3HAaYEHUSIMHU PACXOMI0B BOIBI Uepe3
KaXXObIi u3 HUX. [Ipu 9TOM He IIpearonaraeTcsa HUKaKUX OrpaHUudYeHUU
Ha 3Ha4YEHUS 3TUX PAcXOOOB UJIM UX QYHKIUU paclIpenesieHus, a
TaK>Ke Ha BpeMs BKJIIOUEHHUS KaxKaoro u3 mpubdopoB.

CyMMapHBIM CITy4alHBIN IIpoliecc Bogopa3bopa B TedeHUe CYTOK B
COOTBETCTBHUU C TEOPHEN CIIydaWHBIX IPOILIECCOB MOXKET OBITH
IIpeCTaBlIeH KakK IIpPoCTasi CyMMa [OBYX IIPOIIECCOB - PETYJIIPHOTO U
ciay4auHoro. [1Jig mepBoro U3 HUX OCHOBHBIMHU XapaKTEepPUCTUKAMHU
SIBJISIOTCSI MaTeMaTU4YeCcKoe OXHIOaHue (CpegHUM 3a rof 4aCoBOU
pacxof BOOLI Ha 00BEKTe, KOTOPRIM JIETKO ONpPeneuTh Kak
ITPOMU3BeIeHNe YKcjla TPUOOPOB UJIK MOTPeOUTEeNel Ha CPEIHUM 3a I'of]
yIOEenbHBIA YaCOBOUM pacxom AJiA KaxKaoro rmpubdopa Ui mIoTpeduTeris)
1 OMCIIEPCUS YaCOBBIX PacCXOmoOB BOOHl. PerynspHasi cocTaBIsionas
CyMMapHOTO CIIy4aWHOTrO ITpollecca Bogopa3bopa SIBISIETCS ITPOCTHIM
rpauKOM CpeOHHUX PacXOmOB BOAOLI 3a KaxKObIKM YacC CyTOK.

715 cilydalHOM COCTaBJIAIOIIEN CYMMapHOTO IIpoliecca, KoTopas
TOJIy4YaeTCs, eClTA U3 KaXKA0T0 3HaYeHUs YaCcOBOT'0 pacxojla BEIYECTh
3HaYeHUEe CPeJHeTro [JIs JaHHOTO Yaca CyTOK, - pacxoja BOIHI,
MaTeMaTHYeCKOoe OXKHUIOaHMUe I10JIyYaeTCsl paBHBIM HYJIIO, @ JUCIIEPCUS
9TOT0 ITPOIiecca JIETKO OIpPeesIaeTCs 10 9KCIIepUMeHTaIbHBIM
OAHHBIM U 0003HAYaeTCHa
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k¥ (r - oT cnoBa random, ciay4darHseii). Eciu o gaHHBIM O
OVCIEPCUSIX U MaTeEMaTUYECKUX OKUIOAHUSIX YKa3aHHBIX
COCTaBJISIONIMX CYMMapHOTO CJIy4aHOT 0 IIpoliecca Bogopa3bopa
HaUTHU QYHKIIUIO pacipeneieHus CiIydalHbIX YaCOBBIX PACXO40B BOIHI,
TO U3 9TOT0 pacIpefesieHrus HEeCI02KHO HaUTU TO 3HaUYeHUEe 4aCOBOI'0
pacxona, KOTOpoe COOTBETCTByeT TpeOOBaHUSAM pacydeTa. i 3TOro
Heo0X0OUMO 3aaTh JIUIIb 3HaueHNe 00eCIIe4eHHOCTU UCKOMOT'O
pacxoma Boghl - G (BenmuuuHa t ripu aToM paBHa 1 4, a T = 8760 4, T.e.
1 rogy). B metonuke MBKHUWUII 3HayeHre G NPUHSITO PAaBHLIM
0,9997, T.e. pacyeTHBIM MaKCHUMaJIbHBI YaCOBOU PacXOl BOOBI MOXKET

OBITH ITPEBLIIIIEH IUIIIL B TEYEHUE NPUOIU3UTEIILHO 3 4 B TOY
(0,0003%x8760).

II71s1 pacyeToB CUCTEM BOOOIIPOBOJIAa U KaHaIu3allui, KpoMe
MaKCHMaJIbHBIX YaCOBBIX PACXOO0B, TPEOYIOTCS M PACXObl C IPYTou
ITPOIOOJIKUTENIBbHOCTRIO - t. [Tpu 3TOM 00paboTKa maHHBIX
39KCIIEPUMEHTOB U TEOPETUYECKUM aHaJIU3 IIpollecca Bomopa3bopa
ITOKA3bIBAIOT, YTO QYHKITUS pacupeneieHuss MOXKeT ObITh ITOCTPOEeHa
IJIsI PAacX0/0B JII000M MPOOOIXKUTENBHOCTH, a lTapaMeTpPOM TaKou
byHKIIMY SIBISIETCS OUCIIEPCUS

¥

t, KOTOPYIO MOXKHO OIIPeHeInTh B 3aBUCUMOCTH OT 3HAaYEHUU t U
D¢nr Ecniu gucniepcus D" HaiimeHa, TO MOXKET OBITh ompenesieH u
pacyYeTHHIN pPacXomd BOOBI U3 psifa CIIy4alHBIX PacXogoB C
ITPOAOJIKUTEJILHOCTRIO t (/11 9TOT0, KakK U paHee, TpeOyeTCcs 3agaTh
3HaueHus T u G).

B metonuke MBKHUWHII (B Tabnuilax pacyeTHBIX PAaCX0/I0B) IPUHSTO,
4yto G = 0,9997 nns KpaTKOBPEMEHHBIX PACXO0B C t = 2 MUH B
TedeHMe Yaca MaKCMMaJbHOTO Bogopa3bopa. 9TO 3HAYUT, YTO
[IPEBHIIIIEHUE PAaCYETHRIX PacX0g0B BO3MOXKHO B TeUYeHHUe 6-7 MUH 3a
repuoj MakKCuMaJlbHOTO Bomopa3bopa. [Ipu aToM pa3MepHOCTH
KpPaTKOBPEMEHHBIX PaCX00B OIIpefeieHa Kak Ji/Cc, XO0Td t = 2 MUH.
Cnepyet oTMeTuTh, 4TO emie C.A. KypcuH oTMedas pa3jindrue Mexay
Pa3MEepPHOCTHIO PAaCX0OA0B U UX NPOOOJIZKUTEIbHOCTHIO. Takue
pa3nuunsg Hen30eKHbI, B YaCTHOCTH, IOTOMY, YTO PETUCTPaIus
PacxomoB C IPOOOIKHUTEILHOCTEIO 1 ¢ MpaKTUYeCKU HEBO3MOXKHA IPU
CYIIIECTBYIOIINX U3MEPUTENBHBIX ITPUOOpax (13-3a UX UHEPIIUOHHOCTH).
B metonuke KXIII Takue pa3nuuusa TakXkKe IPUCYTCTBYIOT, HO B
CKPBITOM BHTE.



I71s1 IpaKTU4YeCKOro UCIoJib30BaHusd MeToguku MBKHUWHUII
Heo0X0I¥MO UMETh BO3MOXKHOCTb ONPeAesiaTh MapaMeTphl PyHKITUU
pacipeneneHus - MaTeMaTUYeCcKoe OXuaaHue (O peryasipHou
COCTABJISIONIEN) U TUCIIEPCHUIO IJISI PACXO0B C JIIOOLIM 3HAUYEHUEM L.
Takoe omnpefnesieHHe CTalI0 BO3MOXKHEBIM ITI0CJIe CTaTUCTUYECKOMU
00pabOTKN maHHLIX 3KCIIEPUMEHTAJIbHLIX 3aMEPOB PACX0I0B BOOHLI Ha
Pa3InYHBIX 00BbEKTaX (BCero MCII0Ib30BaHEl JaHHBIE IO Oojiee, YeM
100 o6BeKTaM, IpPeACcTaBIISIONIUM COO0M OTHOEeIbHbIE XKUJIbIe 3TaHUs U
UX KOMIIJIEKCHI C YuciaoM xkutemneu oT 3 0o 200 TwIC. 4en., Ipu 3TOM B
COCTaB KPYITHBLIX 00BEKTOB BXOOUIN M Pa3/INYHbIe KOMMYHAaJIbHO-
OBITOBBLIE IIPEONPUSITHUS - Mara3uHbl, MAaCTEPCKHE, a TaKKe MIKOJIHI,
ITOJIUKJINHUKY U T.I1.). PaKTOPHBIN aHAIM3 MOKa3ajl, YTO OCHOBHLEIMU
BIUAOMUMA pakTOopaMu, Ha 85-90 % omnpenensoiinMy BeJIUNUYUHY
OVCIIEPCUU PETYJIIPHOUN U CIIy4alHOM COCTAaBJISAIOIINX CYMMapHOT 0O
CIIy4aMHOT0 Ipoliecca BOOOTOTPeOIeHsI, SBISIOTCS JIUIb ABa - YHUCIIO
rnorpebuTene (IprubOPOB), a TaKXKe CPeOHUM 3a IOl YAeTbHbIN
YaCOBOM Pacxol BOALI [JII OMHOTO ImoTpebuTtens (mpubopa). KoHeuHo,
9TO He 3HAYUT, YTO Ha pacyeTHBIE PACXObl BOObl COBCEM He BIIUSIIOT
opyrue GakTOpHI - cCollalibHbIe, feMorpaduiecKue, TEXHUUECKUE.
[Tony4yeHHBIN pe3yIbTaT O3HAYaEeT JIUIIb TO, YTO CyMMapHOe BJIMSTHUE
Opyrux (aKTOpOB JOCTATOYHO Majio ¥ MOXKET B HaCTOsIllee BpeMs He
VUYUTBHIBATBLCS OJIS IpaKTU4YeCcKux 1ener. CnenyeT, oOHAKO, UMETH B
BUMy, YTO BIUSHHNE TAaKOTO BaXXHOT0O paKTopa, KakK maBlleHHUE B CETU
BOOOIIPOBO/ia, YYUTHIBAETCS B HOBOM METOOUKE Yepe3 BIUSHUE
OaBJIeHUS Ha paCUYeTHHIN yOEelIbHBIM CPEeOHUU 3a Iof pacxon BOOHL:
M3MEHSISI IIPOEKTHRIMU PENIeHUSIMU, DaBI€HNE BOILI B CUCTEME
BOJIOITPOBO/Ia, MBI U3MEHSIEM CPeIHMNE 3a I'0Jl PAaCXObl U,
cliegoBaTeNIbHO, U3MEHSIEM 1 PacCUeTHHIE YaCOBbIE U
KPaTKOBPEMEHHBIE PAaCcXOOHhI.

[TyTh mony4YeHUss HeOOXOOMMBIX 3aBUCUMOCTEN U3MEHEHUS NUCIIEPCUM
COCTaBIISIONIUX CIIYy4alHOTO Impoliecca Bogopa3bopa MeTOOUYECKHU
IIPOCT U MOHSTEH - CTAHOAPTHLIM CTAaTUCTUYECKUN aHalIi3 JaHHBIX
M3MEePEeHUN C BhISIBIIEHUEM BJIUSHUS KaXXOoro u3 (pakTopoB (obiiee
BIIMSIHUE BCeX (paKTOPOB, HE YUTEHHBIX B Momenu MBKHUMNII,
cocTtaBnseT He 6o1mee 10-15 %). DTOT IyTh peaibHO OCYILIECTBUM, YTO
U oTin4yaeT, B ocCHOBHOM, MeToguky MBKHHWUWUII ot metopguku KXIII. B
HaCTOosIIlee BpeMs UMEIOTCS BOOOCUYETYUKY U CIelldallbHbIe
perucTpaTophsl JaHHLIX, KOTOPhIE ITO3BOJISIIOT BEChMa ITPOCTO COOMpPATh
1 obpabaTreiBaTh Ha 9BM dakTudyeckue maHHBIE 0 BOOOIIOTPEOIeHuNn
Ha pPa3/IMYHBIX 00beKTax 1mo Metonuke MBKHUWMUII.

HoBast MeToguKa onpefeieHus paCYeTHLIX pacXogoB CTOKOB
0a3upyeTcs Ha pe3yabTaTaxX UCCIeOOBaHUM 3aKOHOMEPHOCTEN
bopMupoBaHUsa KpaTKOBPEMEHHEBIX PACX0/I0B CTOKOB B TPyOOIIPOBOaax



CHUCTEeM KaHalu3alluu 30aHul, mpoBegeHHBX A.f. [100pOMBICTIOBEIM
(HUHUUIIT UO) B 60-x - 80-x rogax. B pe3ynbraTe 3THX paboT OBIIO
YCTaHOBJIEHO, YTO KPaTKOBPEMEHHBIE PACXOOLI CTOKOB SIBJISIIOTCS
(pyHKIIMENH He TOIBKO PAacX00B BOObI Yepe3 CaHUTAPHO-TEXHUYECKUEe
IpuOOPEI, KOTOPBIE MMOOKJIIOYEHBI K COOTBETCTBYIOIIEMY yUaCTKY
KaHaJIU3al[MOHHOM CeTH, HO U KOMIIOHOBKH 3TOM CETH, ee eMKOCTH.
['maBHOE OTIUYHE YCIJIOBUHM (POPMUPOBAHUS PacXOg0OB CTOKOB COCTOUT B
TOM, YTO B 3TOM CJIy4ae He co0JIiolaeTcs YCII0BHEe HEePa3pPHIBHOCTHU
IIOTOKA, KOTOPOe OEeNCTBYET B CETAX, BogonpoBona. Hanpumep, npu
OOHOBPEMEHHOM cOpoCce B OOUH OTBOJHON TPYOOIIPOBOM CTOKOB OT
HECKOJILKUX TPUOOPOB, PACIOIOXKEHHBIX B Pa3HBIX CEKIIUSX OJHOTO
3[aHUs, B paCYE€THOM CEYEHUU CETU ITU PAcXOodbl MOTYT HUKOTIA He
BCTPETUuThCA. [Ipu 3TOM, UeM OIUHHEee OTBOOHOU TpyOoIpoBof (T.e.
YyeM Jajblllie OOUH OT APYTrOor0 PacIiOIOKeHB ITPuOOPHI), TEM MEHbIIIE
BEPOSITHOCTD HAJIOXKEHUS THUX PACXOI0B.

B To Ke BpeMsi, KaK ImokKa3bsiBaloT ucciemoBanusas HUM KBOB AKX
(K.I'. ApyTioHSIH), 4aCOBBIE pacXOdbl BOOBI U CTOKOB BO BHYTPEHHUX
CaHUTAPHO-TEXHUYECKUX CUCTeMax coBmagaroT. [ToaTtomy npu
ompeneleHUU PaCUYeTHBRIX KPAaTKOBPEMEHHBIX PacX0OI0B CTOKOB 3a
0a30ByI0 BEJIMYNHY ClIedyeT IPUHUMATh PacyeTHhIE YaCOBbIE PACXOIbI
BOIbI, U3MEHSIS JIUIIIb UX PAa3MEPHOCTD - IIEPEXOOS OT M3/q K J1/C.

PaGoTsr A.4. [1o6poMBICTIOBA IMTOKAa3aJid, YTO IMOOXOILI K OIIpeneIeHuI0
pacYeTHHIX PACX0O0B CTOKOB OIS CTOSIKOB U OJIsI OTBOOHBIX
(ropr30HTANIbHBIX) YYaCTKOB CETHU HOJIXKHBI OBITh pa3IUYHbL. [Ipu
TUAPaBINYECKOM pacyeTe CTOSIKOB KPUTEPUEM SIBISIETCS
He[omyllleHWe CphiBa TUAPAaBINYECKOr0 3aTBOpa y JII000T0 U3
IpuOOPOB, TPUCOENUHEHHBIX K CTOSIKY. [109TOMY [JIs1 TAKOTO ClIy4dast
CYMMUPY€ETCS paCUeTHHIN CEKYHOHBINM PACcXOd BOObl U CEKYHOHBIN
pacxoji CTOKOB npubopa ¢ MaKCUMaJIbHBIM BOIOOTBEIeHUEM, KaK
IIPABUJIIO, - 3TO CMBIBHOUM 0a4OK yHHUTAa3a.

[Tpu pacueTe rOpuU30HTAJILHEIX TPYOOMIPOBOLOB, OOBIYHO HE
paboTairX IIOJTHEIM CeYeHNEM, YTO He BIIUSET Ha yCIIOBUS CPhIBA
TUApPaBINYECKUX 3aTBOPOB, CII€yeT OPUEHTUPOBATLCS Ha PacXOmbl
BOOBI C HAUOOJBIIIEN TPOOOIKUTENBHOCTHIO - 9TO PACXOMBI OT
MpruOOPOB ¢ HauOOJILIIEN BMECTUMOCTBIO (BaHHA o0beMom 140-180 1,
BpeMs onopoxkHeHusd 160-180 c).

[IpuBegeHHOE OIMCaHWEe OCHOBHBIX IIPUHIIUTINAIBHEIX ITOJIOXKEHUH
METOOUK ONpeesieH!sI PAaCUYETHBIX PAaCX0I0B BOOBI U CTOKOB SIBJISIETCS
KPaTKUM U YIIPOIIEHHBIM; OJIs TJIyOOKOTr0 IIOHUMaHUS CIelTuPUKH,
OOCTOMHCTB M Hen30e>KHBIX HeJOCTATKOB KaxXOoM U3 HUX, OJId



pa3paboTKK HOBBIX METOOUK WJIU COBEPILIEHCTBOBAHUS CYIIECTBYIOIIUX
TpebyeTcs riny0oKoe U3ydeHre TeOPEeTUYEeCKUX OCHOB 3TUX METOHOB.

B HacTosAIIMX peKOMeHOausax IpuBedeHa MeTOOuKa onpeaeieHus
PacyYeTHHIX PACXOO0B BOILI B CUCTEMAaX BOOCHAOXKEHUS U CTOKOB B
CUCTeMax KaHalu3aluu 3gaHui. [IpuBegeHbl UCXOOHLIE TaHHBIE,
HeoOXOOuMEIe [OJIsI BLITIOJTHEHUST pacyeToB, a TaKKe JOCTaTOYHOe
YUCJIO IIPUMEPOB OIIpenesieHusI paCYeTHBIX PaCXOO0B BOOLI M CTOKOB,
IIO3BOJISIONINX BeCbMa OBICTPO U MPOCTO OCBOUTH TEXHUKY BHIUKCIIEHUU
IJIs1 IOJTy4EeHU ST JOCTOBEPHEBIX PE3YIbTAaTOB U MOBHIIIIEHUS KadyecTBa
IIPOEKTHRIX pacyeToB. Bce pacyeThl MOTYT OBITh @aBTOMATU3HUPOBAHEHI,
IIPOTPaMMEBI [IJI51 TIOCTPOEHM ST HEOOXOOUMBIX TaOIUIl U MTOJIyYeHU ST
pe3yIbTaToOB C IPUMEHEHUEM IepPCOHaIbHBIX KOMIIBIOTEPOB MOTYT
OBITH ITOJTyYeHbl B MocBogokaHanHUHUIIpoeKT.

2.2. BrIOOD MCXOOHBIX MAaHHBIX [OJIS ONpemeleHts PaCueTHBIX PacXxo/oB
BOMOBI U CTOKOB

2.2.1. OnpepeneHue paCuyeTHHIX PacXOOOB BOOBI U CTOKOB ClIedgyeT
ITPOM3BOOUTH HAa OCHOBAHUHU MCXOMHLIX MAaHHBIX 3aKa34YMKa, B COCTaBe
KOTOPHIX [OJI2KHBI OBITH YKa3aHHbI:

- cCpelHUeEe yOeNbHbIE PAacXOObl BOMOLI (3a rofl, CyTKU, CMEHY U T.H.) OJI
BCeX BogomnoTpebureney (eqUHUILL ITPOAYKIIUU) U/UIU CAaHUTaAPHBIX
IMpruOOPOB;

- YHCJIO ¥ TUMBI CAHUTAPHLIX IPUOOPOB UIIU TOTPeOUTEIEl BOIBI
(equHUL IPOOYKIINN).

2.2.2. PacyeTHbIe yOenbHbBIE CpPeOHKE 3a rof (CYyTKHU, CMEeHY) PacXOogbl
BOOBI CIIeyeT IIPUHUMATD C yYeTOM MOJCTaBJIEHHBIX 3aKa3UUKOM
OAHHBIX 0 (aKTUUYECKOM BOOOIOTPeOIeHNN Ha 00beKTaxX-aHallorax, C
y4eTOM IpenyCcMaTpPHUBaeMbIX TPOEKTOM MEPOIIPUSITUN U TEXHUUECKUX
pelleHui Mo NpemoTBPallleHNI0 HepalluoOHAIbHOT0 UCIIOIb30BaHUS
BOMHI C IIEIbI0 COKpaIlleHUs ee MoTepb. PeKoMeHayeTcs (OonyCcKaeTCcs)
HCIIOJIb30BaTh B KAQUeCTBE UCXOMHLIX JaHHbBIE MaTepuasioB
IIPEAITPOEKTHRIX U3bICKAHUM 110 N3Y4YEeHUI0 PaKTUIECKOT O
BOIIOIIOTPeOIeHusT Ha 00beKTaxX-aHaJloTax.

2.2.3. Ilpu OTCYTCTBUU OaHHBIX, IPEOYCMOTPEHHEIX II. 2.2.2,
OPHUEHTHUPOBOYHBIE 3HAYEHUS YOEIbHBIX CPEOHUX 3a IOl CyTOYHEIX
pacxomoB BOOEL ClIeqyeT ONMpenensaTh A/ XKUJBIX 30aHUN B
cooTrBeTCcTBUU C [Ipun. 1 u 2, a A1 HEKOTOPHIX APYTUX MOTPEOUTETEN -
B COOTBeTCTBUM C [Ipum. 3.



KoppeKkTupoBKa JTI00bIX UCXOOHBIX MaHHBIX, IPUBEIEHHBIX B
HaCTOAIIMX PeKOMeHOalusaX, JOIIyCKaeTCs 10 pe3yJibTaTaM
MIPeONpPOEKTHHIX U3bICKaHUM UJIM Hay4YHBIX UCCJIEJOBaHUMN,
IIPOBEIEHHBIX 110 IpOrpaMMe, COrJIaCOBaHHOM C
MocsopokanantHHUnpoekT. KoppeKTUpPOBKa AOIIyCKAETCSA TOJIBKO 10
OaHHBIM U3MepeHUs PaKTUUeCKOTro BOIONnoTpebeHus Ha 00beKTax

2.3. OnpepgeneHue paCueTHBIX PacXOOoOB CTOKOB

2.3.1. [Insa KkaHaAIU3alIUOHHLBIX CTOSIKOB PAaCUYETHBIM PAacX0doM CTOKOB
(s ABJIAeTCS HaubOOJIbIINY CEKYHOHBINM PacxXofl, He BLI3BIBAIOIINYM CPhIBa
TUOpPaBINYEeCKUX 3aTBOPOB CAaHUTAPHO-TEXHUYECKUX ITPUOOPOB,
o0opymoBaHus, IPUEMHUKOB CTOYHBIX BOJ, IPUCOEONHEHHBIX K 9TOMY
CTOSIKY.

OTOT pacxof CJefyeT onupenesnsaTh 1o popmye:

_ ot
g, = dor T4 g,

(2.3.1)

roe:

tot
o - pacyYeTHHIN KPaTKOBPEMEHHBIN (CEKYHOHBIN) pacxXxom BOOBI

(XOmomHOIM IJTIOC TOPsSiYe) Oy1st Bomopa300opHOM apMaTypPhl CAaHUTAPHO-
TEXHUYECKUX IPUOOPOB, KOTOPHIE IPUCOEINHEHBI K PACCUYUTHIBAEMOMY
CTOSIKY CUCTEMBI KaHaIu3aluu 30aHUsI; OIIPEOeIsieTCs B COOTBETCTBUU
Cc nmoyoxkeHusamu nm. 2.3.3-2.3.19;

q.ﬁ?" - PaCYeTHHINM CEeKyHOHBIM PAacxof CTOKOB OT Ipubopa ¢
MaKCHMaJIbHEIM BOJOOTBefeHreM (0OBYHO IPUHUMAEeTCsI paBHLIM 1,6
JI/C - OT CMBIBHOTO Oa4yKa YHHMTa3a), Ji/C.



2.3.2. JI711 OTBOOHBIX TPYOOIIPOBOAOB PaCuYeTHBIM PacXOg0OM CTOKOB
SIBJIISIETCSI PACXOM (s[, 3HaYeHHe U IIPOOOIKUTEILHOCThE KOTOPOTO
o0ecrnedyunBalOT BLIHOC ITOTOKOM U3 TPYOOIIPOBO[a IPEOMETOB,
BBIIIABIINX B 0CA[JOK.

OTOT pacxof ClefyeT onpenesnsaTh o popmye:

tat

_g
I _E_IIE-I-K.:'?I;

»

(2.3.2)

rge:

tot
tf - pacyeTHBIM 4aCOBOM pacxop BOOLI Ha paCyeTHOM y4acCTKe

(ommpemensieTcss B COOTBETCTBUU C ITOJIOXKEeHUsIMH . 2.3.3-2.3.19),
M°/4;

3
i - pacxom CTOKOB, Ji/c, OT Ipubopa ¢ MaKCUMaJIbHOM €MKOCThIO,
YCTaHOBJIEHHOTO Ha PAaCYETHOM y4acTKe ceTH (0OBIYHO IIPUHUMAETCSI
PaBHBIM CTOKY OT BaHHHI AjuHOou 1500-1700 MM - 1,1 51/c; npu
OTCYTCTBUM BaHHBHI - OT ITOJTHOCTHIO 3aIIOJTHEHHOTO YMbIBaJIbHUKA MU
MouKH - 1 51/c. [Ipu OTCYTCTBUU Ha paCueTHOM y4aCTKe TaKoro
rnmpubopa 3a

5
iy clenyeT IPUHUMATh PAcXof CTPyH, paboTarollell Ha MPOTOK,
HaIpUMep, PacXof OYILIEBOU CETKH);



Ks - KoadduiieHT, npuHUMaeMbIi 110 Tabs. 2.3.1 B 3aBUCUMOCTH OT
YlCJla YCTaHOBJIEHHBIX HA PaCYe€THOM y4acCTKe CaHUTapPHO-
TeXHUYEeCKUX nNpubopoB N U OIMHBI OTBOOHOTO TpyOompoBona L, M.
[Tpu aTom 3a AnuHy L cienyeT MPUHUMAaTh PaCCTOSTHUE OT MOCJIEOHEro
Ha pacyeTHOM y4dacCTKe cToxXa (00beKTa) mo O6JmKaulliero
IIPUCOENVHEHUS CIJIeAyIOIIero cTosika (00beKTa) UiIu, IIPU OTCYTCTBUU
TaKUX NIPUCOeOUHEHUH, M0 OIHUKaKNIIero KaHaan3allioHHOT 0 KOJIoa1la.

Tabnuma 2.3.1.

3HaueHus: Ks B 3aBUCHMOCTH OT 4YHcJjia NpubopoB N U OJIHHEI
OoTBOOHOTO TpybompoBoga L

3uauenue Ks opu L, M, paBHOU

1 3 5 7 10 | 15 | 20 | 30 | 40 | 50 | 100 | 500 | 1000

4 1061|051(0,46|0,43|0,40(0,36|0,34|0,31(0,27|0,25|0,23(0,15]| 0,13

8 10,63(0,53|0,48/0,45/0,41/0,37]0,35{0,32|0,28|0,26|0,24|0,16| 0,13

12 10,64(0,54(0,49|0,46|0,42|0,39/0,36(0,33]0,29|0,26|0,24|0,16| 0,14

16 |0,65(0,55/0,50|0,47|0,43|0,39|0,37|0,33|0,30|0,27|0,25|0,17| 0,14

20 /0,66|0,56/0,51(0,48|0,44|0,40|0,38(0,34|0,30|0,28(0,25|0,17] 0,14

24 10,67|0,57/0,52(0,48|0,45|0,41/0,38|0,35|0,31|0,28(0,26|0,17| 0,15

28 /0,68|0,58/0,53(0,49|0,46|0,42/0,39|0,36|0,31|0,29(0,27|0,18]| 0,15

32 /0,68|0,59/0,53(0,50|0,47|0,43|0,40|0,36|0,32|0,30(0,270,18]| 0,15

36 10,69|0,59/0,54/0,51|0,47|0,43/0,40|0,37|0,33]0,30|0,28|0,19| 0,16

40 10,70/0,60(0,55|0,52|0,48|0,44|0,410,37(0,33{0,31|0,28|0,19] 0,16

100 (0,77]0,69|0,64|0,60|0,56|0,52/0,49(0,45|0,400,37{0,34|0,23| 0,20

500 10,95|0,92/0,89|0,88|0,86|0,83|0,81|0,77|0,73(0,70|0,66| 0,5 | 0,44

1000(0,99|0,98|0,97(0,97/0,96|0,95(0,94/0,93|0,91,0,90(0,88|0,77| 0,71




2.3.3. I cucTteM, IOJarIUuX BOAY Ha HYXKIBLI XOJIOOHOTO U
(unum) ropsiuero BOgOCHa0XKeHUs, B COOTBETCTBUU C ITOJIOXKEHUSIMU
HaCTOAIEr0 pa3feiia ONpenesaioTCs CIeayoline pacueTHbIe
pacxomsbl:
- CPeOHUU 3a Irofl CYyTOYHBIM PacXond BOIHI, M3/cyT;
- MAKCUMAaJIBHEIU CYTOYHBIU PACXOL BOMEL, M3/cyT,-
- MAaKCHUMaJIbHEIM YaCOBOU Pacxomd BOIHI, M3/T{;

- MaKCUMaJIbHbIM KPaTKOBPEMEHHBIN Pacxof BOOEL, JI/C.

2.3.4. CpegHuu 3a rofi CyTOYHEIM PACXOL BOIBI

ot b ¢
qa\8s 94 94) M3/cyT, ompenensiercs no GopMye:

gg = 0001 (gy0)
; , (2.3.3)

rge:

ot b i
G’y G- - CpenHUil yIeIbHEBIN YacoBOi pacxom BOOEL
MMOTPEOUTENSIMHU i-TO TUTIA, TPUHUMaeMbIH 1o I1pumn. 1-3;

ui, Z - YMCJI0, COOTBETCTBEHHO, ITOTPEOUTENEN I-rO TUIIA U TUIIOB
IMOTPeOUTEEH.

2.3.5. Ilpu onpepeneHny pacXoooB BOABI B CPeNHNE CYTKU Ha
00BbeKTax, UMEIOIINX I'PYIIOBbIE OYIIEBble YCTAaHOBKH, B CIy4dae
OTCYTCTBUS IHAHHBIX O IIPOAOJIXKUTETFHOCTH PAOOTHI AyIllel B TeYeHUE
CYTOK HEOOXOOMMO ITPUHUMATD CIEOYIOIINE ITPOAOIXKUTETbHOCTH:



- OJIsI IPEOIPUSTUN C MHOTOCMEHHBIM PeXXUMOM PaboTH - 1o 1 4 mocre
KaXXJI0M CMEHHI;

- 0711 Opyrux oOBbEKTOB - 14.

2.3.6. CpenHuii 3a mepuo BOOOIOTPeOIeHNsI YaCOBOM PACXOm OJIst
CeTH BOOOMNPOBOIA UM OTHAEJILHOTO €€ ydacTKa

— =ft =k =¢
T Gy rfi'krr'?kr)onpenenﬂeTCH o gpopMmyiie:

I

T = 2 Gutd;)
" ; i (2.3.4)
roe:

Uj Z - YMCJI0, COOTBETCTBEHHO, IOTPEOUTENIEN i-TO TUIIA U TUIIOB
ImoTpeduTeneu;

qui - YOeJIbHBIM YacoBOU pacxof rmorpebuTteneit 1-ro Tuia,
onpepensieMsuiu 1o [1pun. 1-3, paBen

':J-r.ui =':1-r.:izﬁ:

B KUJBIX 3MaHUSX [IJI BOJOIIPOBOOHOM CETH UJIM ee YaCTU CPemHUH 3a
TIepUOM BOJOIIOTPEOIeHUST YaCOBOM PACXOI AOITYCKAeTCs ONPENensTh
1mo popmyire:



I

For = D (4w )
im]
(2.3.5)
roe:
(ni - CP€OHUU yOeJIbHBIM 4aCOBOU pacxo[ BOObI, OTHECEHHBIM K OOMHOMY
mpubopy, onpenenseMsbiii 1mo I1pusn. 4 B 3aBUCUMOCTH OT CpenHel
3aCeJIeHHOCTH KBapPTHUP U TUIIa ITpubdopa;

Njz - 9UCII0 COOTBETCTBEHHO IIPUOOPOB i-TO TUIA Ha CEeTH UJIH ee YacTH
1 TUIIOB ITPUOOPOB.

2.3.7. [In4 y4aCTKa BOOOIIPOBOOHOU CETU CpeOgHUE 3a IIEPUOL
BOOOIOTPEOIeHUS YOe/IbHble YaCOBble PaCXOObl BOOHI,

ot ke
4y @y -3y Ty} oTHECEHHDIE K OOHOMY IPH6ODPY, ONPEeeTIOTCS 0

dopmyne:

- e

(2.3.6)

rge:

q_?i?'

- CpegHUM 3a IIePHOoJ BOAOIOTPEeOIeHNSI YacOBOM pacxo/ BOObI AJIs
paccMaTpHuBaeMOro y4acTKa, onpeaesseMbid 1o Gopmyne (2.3.4) unm

(2.3.5);



N - cyMMapHO€e YHCJI0 CAaHUTAPHO-TEXHUYECKUX IMTPUOOPOB, K KOTOPHIM
TIOJaeTCs BoAa.

IIpumeuaHnue. [Ipy HEU3BECTHOM 4YHCIIEe BOOOPa30OPHEIX TPpUOOPOB
OOIYCKAEeTCsI MIPUHUMATh YKUCJIO MPpUOOPOB PaBHBEIM YHCITy mOTpeduTesnei, T. e. N =
u.

2.3.8. PacyeTHBIN MakKCUMaJIbHBIM CYTOYHBIN PacXom BOOBL max,
M3/cyT, omnpepnernseTcs 1o gopmyne:

e =K.§fi’ﬂ~, (2.3.7)
roe:

K4 - MakcuManbHbIM KO3(GOUIIMEHT CyTOYHOM HEPaBHOMEDPHOCTH,
MMpUHUMaeMbIt 1o [Ipu. 5, B 3aBUCUMOCTHU OT YHCJIa ITPHuOopoB
(moTpebuTesieli) U yOenbHOTO0 YaCOBOT'O PAacxofia, BEIYMCJIEHHOTO 10

dopmyne (2.3.4) unu (2.3.5) s oObEKTaA B LIETIOM;
qd - CPeOHUM 3a I'of CyTOYHBIM pacXon BoOwl (CM. m. 2.3.4).

2.3.9. PacueTHble pacxoabl BOABI (4aCOBBIE 1 KPATKOBPEMEHHEIE -
CEeKyHIHBIE) onpenensitoTcs 1o IIpumn. 6 B 3aBUCUMOCTHU OT YUCJIa
CaHUTapPHO-TEXHUYECKUX NPHUOOPOB U YCTPOUCTB U YAEJILHOTO
4aCOBOT0 pacxoda BOAbI, BEIYUCJIEHHOT0 10 dopmyre (2.3.6).

Ecny Ha y4aCTKe CeTU paCueTHBIM CEKYHIOHBIM PAacXo[ BOIHI,
onpepnesieHHBIN U3 [Ipua. 6, MeHbIIle PacyeTHOr 0 pacxofa nmpudopa c
MaKCHMaJIbHBIM PacXogoM M3 Yucjia MpubopoB, MPUCOEOUHEHHBIX K
y4acCTKy, TO paCyeTHBIM pPacxoj Ha y4aCTKe CliedyeT IIPUHUMAaTh
paBHBIM CEKYHOIHOMY PacXogy Takoro mpubopa.

2.3.10. CpepgHue yoenbHBIE YaCOBBIE PacXOObl BOObI, BEBIYKUCIIEHHEBIE T10
dopmynie (2.3.6), mOommyCKaeTCsa IPUHUMATh IIOCTOSTHHBIMU OJISI CETHU
WUJIN 9YaCTU CEeTH, 0OCITyKHUBAIOIIEN OOUHAKOBHIX IIOTPEOUTEEN.

2.3.11. [Ins y4aCcTKOB CEeTH, 110 KOTOPBIM IOJaeTCsA BOAa OJisd CMBIBHBIX
KPaHOB, PaCUYEeTHBIM CEKYHOHBIM pacxXop OIpenensieTcsa Kak cyMMa
pacxopa, onpeneeHHOr 0 COrjlaCHO NYHKT 2.3.9, U CEKyHOHOT O
pacxofia CMBIBHOTO KpaHa.




2.3.12. PacyeTHble MaKCHMaJbHbBIE PACXOObl TPYIIIIOBEIX AYIIEBHIX
YCTaHOBOK BBIYHMCIISIIOTCS II0 CJIeAyloInuM (GopMysiaM:

- YaCOBLIE PacxOo[Hl, M3/T-I:

2y =030,
(2.3.8),

¢ =030,
(2.3.9),

gy, = 0.27W,
(2.3.10),

CekyHOHBIE pacXombl, Ji/C:

4" =024,
(2.3.11),



g =028,
(2.3.12),

g" =024,
(2.3.13),

roe: Np 4ucio OYIIE€eBBIX CETOK.

2.3.13. PacueTHEIe 4aCOBBIE U CEKYHOHBIE PACXOObl Ha y4aCTKax
BOLOIIPOBOOHOM CETH, II0 KOTOPBHIM IIOJAETCS BOJa K IPYNIIOBEIM
OyILIEBBIM YCTAHOBKAM, a TaKKe i 0O0BbeKTa B 11€JIOM OIIPENesSIoTCS
KaK CyMMa OyLIeBBhIX PacXOOO0B, OIIpeaesIeHHBIX 110 (opMyJiaM IYHKT
2.3.12, ¥ pac 4YeTHBIX PACXO0B, BEIYUCJIEHHBIX COTJIACHO IIVHKTY 2.3.9,
IIPU 3TOM ITOCJIeOHYE OOJIKHBI OBITh HalileHbl 6€3 yyeTa pacxofoB
OyIIEBBIX YCTAHOBOK.

2.3.14. Yucmno 6mton v BpeMsi paboTHI Ha MTPEATIPUATUSAX
00I1IECTBEHHOTO NTUTAHUS CJIEAyeT IPUHUMATD 10 TEXHOJIOTUYECKUM
OaHHBIM (110 3aJaHUIO Ha IpoeKTupoBaHue). [Ipyu Hen3BeCTHOU
IIPOU3BOAUTEJILHOCTU PEANIPUSITHUN 00IIIECTBEHHOT O IUTAHUS CPEHEE
ymcJio 650 Unr, U3TOTAaBIUBAaEMBIX 3a 1 4 pabOTH IPEeAIpPUSTUS,
OOIIyCKaeTCs OIpenensaTh, corjiacHo nmuckmy I'occtpos CCCP
A423958-8 ot 06.05.87, 1o popmyre:

U, = 2,00
(2.3.14),
roe:
n - YUuCJio IIOCagO4YHEBIX MECT;

m - YUCJIO ITOCadoK B Yac, IIPHHUMAaeMOe OJIsI CTOJIOBEIX OTKPEITOTO
THUIIa ¥ Kade paBHBEIM 2, OJIS IPEeOIPUsSITHN 00IIIeCTBEHHOTO ITUTaHUSI
[IPY IPOMBIIIIIEHHBIX TPEANPUATUAX U CTYHEeHYECKUX CTOJIOBBIX - 3,
IJISS PeCTOpPaHoB -1,5.



PacueTHYI0 IPOU3BOOUTEILHOCTD IIPEATIIPUSITUS O0IIECTBEHHOTO
nmutaHus (Upr -MaKCHMaJIbHOE YaCOBOE YHCJIO ITPUTOTOBIISIEMBIX OJIIO)
crenyeT ONmpenensaTh 1o ¢hopMyTie:

U, =130,
(2.3.15)
2.3.15. 1151 OOJIBPHUIL U CAHATOPUEB IIPU OTCYTCTBUU OPYTUX HJaHHBIX

OOTyCKaeTCcs IPUHUMATh CJIeAyIolIre IPOAOIXKUTETbHOCTU PabOTH
rnmogpa3aesieHun:

nuIneOJI0K -9y
oydeTt - 249
00CITyKMBAIOIIETO
TepcoHal
OoydeT B - 110 1 4 nocsie npueMa NUILIY U ClIenyrliee
OTHEJIEHUSTX CYTOYHOE KOITUYECTBO ITOTPEOIITEMBbIX OMHUM
OOTBbHUIIBI 4eJIOBEKOM OJIIof:
1 6onbHOMU -5
1 paboTatoui -2,2

2.3.16. IIpu oTCyTCTBUY OPYTrUX OAHHEBIX B 3aJlaHUU Ha
ITPOEKTUPOBaHMUE OJisd 00111e00pa30oBaTEIbHBIX IITKOJI,
npodeCCUOoHaNbHO-TEXHUYECKUX YVUUIUII U TMOHEPCKUX Jlarepen
CYTOYHOE KOJIUYEeCTBO ITOTPeOsITeMbIX OJII01 AOMMyCKaeTCsA IPUHUMATh
o tabmn. 2.3.2.

Tabnuua 2.3.2.

Yucio 01100, morpedisieMbIX B CYTKH

IMToTpebuTenu Hamepuresnn Ywucno 6mrom

O6111e00pa30BaTENLHBIE IITKOJTBI 1 yyamwuiicss B CMEHY 1,0




To xke, ¢ rpyniaMu IPOAJIEHHOTO OHS To xe 3,4
ITpodeccuoHanbHO-TEXHUUECKUE YVUUINIIA To xe 3,4

I[TuoHepckue nareps 1 mecTO B CyTKHU 4,2

2.3.17. Ilpu onpenesieHUM paCyeTHHIX PACX00B B 3TaHUAX 1I€XO0B U
agMUHUCTPATUBHO - OBITOBBEIX KOpPITycoB (ABK) B citydyae oTCyTCTBUS
OPYTUX OAHHBIX OOIIYCKaeTCs IPUHUMAaTh, YTO 00Ilee KOJINYEeCTBO
BOOHI Ha OBITOBBIE HY2Kbl PaOOTHUKOB (MCKJII0OYas OylLIeBble PacXoabl)
UCIIONIb3yeTcA B llexax U ABK 11opoBHy.

2.3.18. IIpu NpOEKTUPOBAHUHU KUJILIX 3TaHUNM C HAOOPOM CaHUTAPHO-
TEXHUYECKUX IIPU OOPOB, CYIIECTBEHHO OTIMYAIOIIUMCS OT IIPUHSATOTO
IIPY TUIIOBOM ITPOEeKTHUpoBaHuu (cM. [Ipun. 1), momyckaeTtcs
OIIpenesATh paCyeTHHIM YAEJIbHBIM CPEOHUU 3a Iofl pacXol BOObL
IIyTeM CyMMUPOBAHMUS PACXOOOB [JIsI OTHAEIbHBIX TPUOOPOB,
npuBeneHHbIX B [Ipuin. 4, ¢ ydeToM UX KOHKPETHBIX TUIIOB ¥ YUCJIA.

2.3.19. Ilpu npoeKTUpPOBaHUU BOLOIIPOBOAOB, IIOOAIOIINX BOOY
OJHOBPEMEHHO Ha XO34UCTBEHHO-IIUThEBLIE HYXKILI U Ha
TEXHOJIOTUYECKUE 1IeJI¥, B TeX Cjlydyasax, Korga TEXHOJIOTUYECKUe
pacxoabl He SABJISIOTCS CJIydalHBIMU BeJIMYMHAaMM, JOIIyCKaeTCsa
IIPOCTOE CJIOKEHUE OIpefeIeHHBIX I10 HAaCTOAIleMy pa3aeily
PacUYeTHBIX YaCOBLIX U KPAaTKOBPEMEHHBIX PACXOO0B U Pacx0OOoB Ha
TEXHOJIOTUYECKUeE 1IeJId, OIIpedeIeHHbIX 3aJjaHueM Ha
IIPOEKTUPOBAaHUE.

Ecnu pacxonbl BOObEl Ha TEXHOJIOTUYECKUE LIEJIN SIBISIOTCS
CIIy4YalHBIMM BeJINYMHAMHU, TO JOMYyCKaeTCsI BBOOUTH HOIOIHUTEIHHO
YCJIOBHOE YHCJIO CAHUTAPHO-TEXHUYECKUX IMPUOOPOB, paBHOE
4YaCTHOMY OT [eJIeHHUs 3aJaHHOI'0 3afJaHMEM Ha IIPOEKTUPOBaHUE
CpenHero 3a roj 4aCoBOI'0 pacxofa BOAbl Ha TEXHOJIOTUYECKUE LeJIU
Ha CpegHUM 3a rof pacxol OOMHOTO M3 U3BECTHHIX TUIIOB IPHUOOPOB (CM.
[Tpun. 4). anbHEeNIINY pacyeT peKOMeHOYyeTCsI BeCTu 0e3 pa3eneHus
pPacxoaoB Ha pa3nuYHbIE HYKIHI.

2.3.20. B Tex cny4asix, Korga B 3aJJaHMU Ha IPOEKTUPOBaHUE
OTCYTCTByeT MHPOpPMAIIMA O YHCIIe BOOOIIOTpeOuTe e, moIryCKaeTC s
yIenbHble YaCOBbIE PACXOMBLI BOMLI U CTOKOB ONPEHEeNsiTh 110
BOomopa300pHLIM npubopam. PacueTHbIE yOelbHbBIE YAaCOBLIE PACXOIBI
BOOBI 1 CTOKOB OOHUM CAaHUTAPHO-TEXHUYECKUM ITPUOOPOM ITPUBEIEHEI

B [Ipumn. 7.

YnenbHBIM 4aCcOBOM Pacxofl, OTHECEHHBIN K OJJHOMY MPuOOpPYy, paBeH:




tot Tt tot
et _ G Mg T M Ta gt

' Ry T T+ (2.3.16)

roge:

tot ot
i i3 - yIenbHBbIM YaCOBOM pacxom BOOLI IPUOOPOM, COOTBETCTBEHHO,
i1 ¥ i2, TUIIOB, J1/4;

ni1, nj2- YUCJI0 MPUOOPOB, COOTBETCTBEHHO, i1 U i2 TUMOB.

B 3aBUCUMOCTHU OT 3HAUEHUSA

tot
y u CYMMEI nj, o Ilpumn. 6 onpenensitoTCsa CEKyHOHBIN 1 4aCOBOU

pacxombl BOObI (CM. ImpuMep 7 B pa3pgene 2.4 HAaCTOSMINX
PEKOMEeHIaIui).

2.4. [IpuMepsl onpeneeHruss paCyeTHBIX PacX0goB CTOYHBIX BO[

IIpumep 1. O0BeKT: 9-3TaKHBIN XKUJION AOM Ha 216 KBapTUP, YUCIIO
xurteneu U = 886 des., C IeHTPaIXn30BaHHBIM I'OPSIYUM
BOOOCHa0OXeHueM, 000pyIOBaHHBIM BaHHAMU OIuHOM 1500 MM,
MOMKaMH, YMbIBaJIbHUKAMU ¥ YHUTA3aMU CO CMBIBHBIMU OauKaMu
BMECTUMOCTBIO 6,5 JI.

OmnpenmenuTh pacyeTHBIE PACXOOEI CTOKOB B KAHAIU3AIIMOHHOM CTOSIKE,
B CEKIIMOHHOM BRIITYCKe, 00beOUHSIIOIIEM YeThIPpe KaHaTu3allmOHHEIX
CTOsIKA, Ha O0OBLEKTEe B IIeJIOM.

Pemenue. CornacHo [lpun. 1, yoenbHbIE pacXOObl COCTaBIISIOT:



g, =250/24=104z

Yucno npubopoB: Ha 00bEKTe

N =4-216 = 364
B OJIHOfI CEKIIUU 34JaHusA
=436 =144
Ha OOHOM CTOsKe
N =493

B cootBeTcTBUU C 1I. 2.3.7, YyOETbHBIN Pacxon BOOOpPa3bopHBIX
IpuOOpPOB PaBeH:

ot = 1047856

. =107y
864

B cootBeTcTBUU C 1. 2.3.10, npruHUMaeM

bt _
q:‘i 1[:]’?‘@; ls; TO 2K€ IIPpU pacdeTaX CEKIMOHHOI'O BEIITYCKa U
KaHaJIN3allMOHHOI'O CTOsKaA.



W3 Ilpun. 6 monydyaeM ciieQyroliye 3Ha4yeHUsI pacXogoB BOOHL:

IJISI BCero oObeKTa

(W =864,4" =107): ¢ =5Tnlc, g = 18248 I %,

OJIs1 CEKIIMOHHOTO
BBIITyCKa

(W =144,4% =107): ¢ = 2.04n /e, ¢ =474 /5

OJIsI OOHOI'O CTOAKa

(=364 =107): ¢* = 095n /e, ¢ = 1 T4ad 14,

[To dopmyne (2.3.1) pacxond CTOKOB, OKHUOaeMbI B
KaHaJIM3allMOHHOM CTOsIKe 9-3TaKHOT0 THUIIOBOTO XKHUJIOTO OOMa,
paBeH:

g,=095+16=235l¢

B cootBeTcTBUU C QopMyIion (2.3.2) pacXon CTOKOB B CEKIIMOHHOM
BBIIIYCKE 3aBUCHUT OT €ro AJIMHBI L, yduTeiBaeMou KoapduirmeHToM K.
Il cpaBHEHUS PAaCCMOTPUM TPHM BapuaHTa, B COOTBETCTBUHU C
KoTOopbiMU L7 =5 M; L2 =10 wM; L3 = 15 m.

[To Ta6n. 2.3.1 ipu N = 36 npubopam: Ks(1 )= 0,54; Ks2) =0 ,47; Ks(3)
= 0,43. I1lo dopmyne (2.3.2):



47
upy = 5=+ 0.54x11=18995a1c,

H

47
Gy = % +047x11=18225xa /¢,

2

4.7
Fogz "~ 26 +043x11=1778%a/¢.

E

IIpuMmep 2. OOBEKT: XXKUJION TOM U3 ITpuMepa 1 ¢ yHUTa3aMH,
000pPYyIOBaHHLIMU CMBLIBHBLIMY KPaHaMU.

OnpenenuTh pacyeTHHIM Pacxof CTOKOB Ha O0OBEKTE B LIEJTIOM.
Pemenune. CornacHo gaHHbIM [Ipun. 1, yoenbHbIe PacXOmbl
MOJIy4YalOTCsI TaKMMMU XK€, KaK B IpenpiayileM npuMepe. To ke MOXKHO

CKa3aTh 1 000 BCceX paCUYeTHHIX YaCOBBIX pacxomax. OO CEKyHIHbBIN
pacxon BoObl yBenu4uTcs Ha 1,4 n/c:

g™ =57+14=T1alc

[Ipu ycTaHOBKE CMBIBHBEIX KPDAaHOB paCYEeTHBLIM 4aCOBOU pPacxof BOABI HE
W3MEHSETCS 10 CPABHEHHUIO C BApUAHTOM UCIOJIb30BaHUS CMBIBHBIX



0a4YKOB; pacUeTHBIN CEKYHIHBINM PACXO[l CTOKOB OCTAETCSI HEU3MEHHBIM
IIPY pacyeTe OTBOOHBIX TPyOOIIPOBOMOB, a IIPU pacyeTe CTOSIKOB
cienyet BMecCTO qrip = 1,6 n/c npuaats qrip = 1,4 n1/c.

IIpumep 3. OOBLEKT: IPOMBIIIIEHHOE IIPEANIPUATHE C OOBIYHBIMU
1iexamMu, paboTalolee B IBe CMeHbl. Bcero Ha npeanpusaTum paboraer
951 yesn., B ToM yucie 112 4yen. agMUHUCTPATUBHOTO IIepcoHasa. B
MaKCHMaJbHYI0 CMeHYy paboTaioT 709 den., B ToM yucie 90 yer.
agMUHMCTPATUBHOTO IIepCOHaNa. B amMUHUCTPATUBHO-OBITOBOM
kopnyce (ABK) yctanoBneHo 47 OyIIeBBIX CETOK.

B ABK umMmeetcs cTosoBass. B MakcuMaIbHBINM Yac TOTOBUTCS 1492
omrona.

Ywucrio ocTaabHBIX TPUOOPOB NpUBeneHo B Tabm. 2.4.1.
Tabnuna 2.4.1.

YuCI0 CAaHUTAPHO-TEXHUYECKHUX NIPUOOPOB Ha 00BEKTe

MecTa pacmonoxkeHus Ipudopos Yucno npubopos
Llex 159
ABK 40
IMume6m0k 45

OnpepnenuTs pacuyeTHBIE YaCOBBIE U CEKYHIHBIE PACXOOEl CTOKOB Ha
00BEKTe, yUUTHIBasA, 4TO B cooTBeTCcTBUY co CHMIT 2.04.01-85* He
nonycKaeTcsi 00beqUHEHNE CTOKOB X031UCTBEHHO-OBITOBEIX CO CTOKaMU
oT nuinebsIoKa.

Pemenue. [1o UCXOOHBIM JaHHLIM C UCHOJIb30BaHuEM [lpun. 3
cocTaBuM Tabn. 2.4.2 ¢ yOoeJabHLIMU PACXOOaMU IOTPeOUTENeN.

Tabnuua 2.4.2.
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VYaoensHbIE pacxoabl

tot
¥y morpeGurenei

IMoTpebuTtenu Yuco
tat
fy 71
Pab6oTarornue:
B IIexax 619 3,125
B ABK 90 1,875
II711 TPUTrOTOBIIEHUS OJIION 1492 12,0

OnpepenuM, cornacHo . 2.3.7, yOeabHBIM PacX0d BOOLI HA OOUH
mpuoop:

wr_ S125%618+1875% 30 210315

&y =106aly
159 +40 199

W3 [Ipun. 6 npu 6/1MKaUuIINX UMEIOINXCI 3HadyeHusIX N U yaeTbHbIX
pacxopgax mojay4daeM:



g =25nle,

g =608 Iy

K mony4yeHHBIM pacxomam, corjiacHo m. 2.3.13, mpubaBisieM pacXombl
47 gymieBBIX CETOK, KOTOPHBIE OIpenensioTcsa no ¢popmynaMm (2.3.8)-
(2.3.13):

g =25+0,2x47=119a/c,

gt =6+05%47 = 295 4

Pacxopn cTokoB onpepenseTrcs mo dopmyne (2.3.2). Pacxon CTOKOB OT
CTOJIOBOM OIpefesnsieM B COOTBETCTBUM C 1. 2.3.14:

- cpegHee 4uucio Omtona paBHo 1492;

- pacyeTHas IIPOU3BOOUTEILHOCTD ITPEAIPUATHUA:

7, =15%1492= 2238

- YOEJIbHBIM 4YaCOBOU PacXom BOMBI:

w_ 2238X12

F =536,8a/4

45
Hamnee o [Ipuin. 6 onpenernseM pacdeTHble CEKYHOHBIM U 4aCOBOU
pacxonsl Boawl (B MaHHOM paboTe He IIPUBOASTCS), @ 3aTEM - Pacxoq
CTOKOB.



IIpumep 4. O6BeKT: o0mexkuTe Ha U = 864 IpoKUBAIOIIUX, C

00UIMMHU KYXHSIMU U OJIOKaMU OYIIIEBHIX !I{a}KJIOfI CEeKIIUY 3[aHUSs.
o o

Oo6m1ee uucio npudopos (6e3 myImei): =576,

OnpenenuTh OOIIMM pacuUeTHBINM YaCOBOM U CEKYHOHBIM PacXombl BOOHI,
a Takxke OOIIMYM pacxof BOOBI B CPeOHUE CYTKU U CYTKHU
MaKCHMaJIbHOT0 BogonoTpebieHus (0e3 yuyeTa OYHIEBhIX PAaCXOOO0B).

Pemienue. M3 [Ipun. 3 onpenensieM yoelbHBIM YaCOBOU pacXom BOMOEI
Ha OJHOT'O ITPOKUBAIOIIETO B OOIIEKUTUU:

gy =90+24=375a/4

CormnacHo 1. .2.3.7, BBIYUCIIUM yOEJIbHBIM PacX0od, OTHECEHHBIN K
omHOMY ITPUOOPY:

o 375%364
q [

. =562aly
576

W3 [Ipun. 6 nmonydyaeM pacueTHbIe pacXoObl BOOH (0e3 yueTa OyIIeBhIX
PacxomoB):

g =413alc g =11054 Iy

OnpepenuM pacxodbl BOOLI B CpeOHUE CYTKH, IPUHUMAA
ITPOAOJIKUTEJIbHOCTh CYTOYHOTO IIepUoa BOOOIOTpeOIeHUus OJisd
ITPOKUBAIOIINUX B OOIEXKUTUHN 24 4:



g = 0,001%864%90 =77 8ac’ f cym

Hcmonb3ys Te XKe JaHHble, KOTOPLIMU MBI ITI0JIb30BaJIMCh ITPHU padoTe C
[Ipun. 6, TOIy4YUM:

W = 576 gy =562/

N3 [Ipun. 5 onpenenseM KO3hHUIIUEHTH CYyTOYHOW HEPABHOMEPHOCTH
st 00111ero BogonoTpetieHs: B OOIIEeXKUTHUH:

ot _
Ka‘ 1=51, IIOCJIe Yero BBIYUCIISIEM PACXOObl BOOBI B CYTKHU
HauOOJIBIIIET0 BOOOIIOTPEOIeHUS:

gt =T18x131= 117 6ac’ { cym

YuuThIBasi, YTO B OOIEXKUTUU HET ITPHUOOPOB C OOIBIIOMN
BMECTHUMOCTBIO (BaHH), IIPU OIpPedeJIEeHNuH pacxofa CTOKOB B KQUeCTBe

3
I:-illﬂl'IpI/IHI/IMaeM pacxong oT MOMKM UIIN YMEIBAJIbBHHUKA,

ImIojiaras, 49To OHHU MOT'YT OBITH IIOJTHOCTHIO 3AIT0JIHEHEI (

g =lalcy



IIpuMep 5. OOBEKT: IPOJOBOILCTBEHHBINM Mara3muH, B KOTOPOM UMeeTCs
30 oOBIYHBIX PAb0OYUX MECT (IIPOOABIILI U ITPUIABKU), a TAKXKe
YHUBEpPCaM C IJIoLaabi0 TOProBoro 4yasna 600 M2, [TpomomXKUTENBHOCTD
paboTel - 12 4 B cyTKH. YUCIIO YCTAaHOBJIEHHBIX ITPUOOPOB:

y*=31

Hp umeuyaHue. Paboyee MecTo B IIPOOOBOJILCTBEHHOM Madra3vHe - MeCTO 3a
IIPUJIAaBKOM, KOTOPOMY COOTBETCTBYET 20 M2 ImjIomanoy TOProBOTro 3ajia. B manHOM
ClIy4dae OJjid YyHHuBepCaMa (mara3uHa oe3 IIPHUJIQBKOB C HpOJIaBL[aMI/I) YCJIIOBHO€ YHCIIO
p360‘-II/IX MeCT COCTaBHUT:

0= @ =30
200 paboYux MeCcT B CMEHY.

OnpenenuTh PaCYyeTHRIA PACXOJ CTOKOB.

Pemenue. C yuyetoMm [Ipun. 3 ornpenessieM OOITHUYN YOETbHBINM PacXof
BOMIbI HA OJIMH ITPUOOP:

w_ 250%(30+30)
gk 12%31

=40 3afly

N3 [Ipun. 6 onpenensieM pacyeTHBIE YaCOBEIE U CEKYHIHBIE PACXOMIbL:

g™ =1%alc g =356 Iy



PacueTHbIN pa;Cﬁ(EI[III.CTOKOB ompepensaeM no gopmyrne (2.3.2),
npurumMas 4y ~ Y48 C (pacxon oT cMecuTens yMbIBaNbHEKE - CTPYS,

paboTaroiiasi Ha IIPOTOK).

IIpuMmep 6. OOBEKT: aliTeKa C YMCJIOM paboTaloUIuX B TOPTOBOM 3ajie
1 TIOOCOOHBIX ITOMeIeHusx 18 desn.; B 1abopaTopuu IPUTOTOBIIEHUS
JIeKapcTB - 4 yen. Yucno npubopos:

- B 3aJI€ ¥ MOACOOHBIX Ntot = 7
IIOMEILIEeHUSIX

tot _
- B tabopaTopuu N =42

OmnpenenuTh pacyeTHBIE YaCOBEIE M CEKYHIHBIE PACXOOEI CTOKOB B
arTekKe B IIeJIOM ¥ B Ta00pPaTOPUH, YUYUTHIBAS, YTO ITPOIOIXKUTEIIBHOCTD
paboTh! anTeku - 124,

Pemenue. C ucnonb3oBanueM llpun. 3 onpenensieM yOoeabHbIE
pacxonnl Ha ofguH npubop B mabopaTopuu:

ot _ [3][]><4)

g =246aly
laxda :

[To Tabmune [Ipun. 6 onpenessieM pacuyeTHBLIE PACXObl B TaOOpPaTOPUM:

g =0dalc g =108 1

Pacxop CTOKQB OT JiafopaTOpUu onpemnesisieM Mo gopmyre (2.3.2),
npuauMas g = LOa [ OmnpepnernseM yaebHbIE YaCOBLIE PaCcXOObl Ha

onuH NpubOp B alTeKe B 11€JIOM C YYEeTOM JaHHBIX 00 yIOelbHBIX
CYTOYHBIX pacxofax BoObl 1o [Ipun. 3 ¥ 4YUCJIeHHOCTU paboTaoux B
1abopaTOpPUM U TOPrOBOM 3ajie:



wr_ (30%18+310%4) _ 30001

o 12%(7 +42]

ITo ITpun. 6 onpepnesnisieM pacuyeTHHIE PACXOObl BOOEL OJIsI allTeKU B
IIeJIOM:

g™ =054nic g =102 [

Pacxom CTOKOB OT aliTeKH B LIEJIOM OmIpenesisieM TakK XKe, KakK U OT
mabopaTopuu.

IIpumeuyaHue. TToCKONbKY MOJIy4YeHHBIE 3HAUEHMS YOEJILHBIX PACX0I0B MEHbIIIE
MUHUMAaNbHBIX, IPUBEEHHBIX B [Ipui. 6, ToO pacuyeTHbIe 3HaUEHUST PACX0OI0B
OIIPeNensaoTCS TUHENHON UHTEPHIONALNEeN MeX Oy HyJIEBEIMU pacXogaMu U
pacxomaMu IIpY HaUMEHBIINX YAEIbHBIX pacxonax B Ilpun. 6 (4 n/4).

ITpumep 7. VcxonHble JaHHBIE TE Xe, 4TO B IipuMepe 1. Onpenenuts
CEKYHIHBIM U YaCOBOU pPacXOObl CTOKOB [JI1 OOHOI'O CTOSIKA.

Pemenue. ITo dopmyne (2.3.16) ¢ ucrnonb3oBaHueMm [lpui. 7.
Iojiy4yaeM:

wr_ 10X9+22%5+5%9

H

=1025a1 4
9+9+9+0 ,

roe:

10 - yoenbHBIN YacOBOM pacxof BoAbl MOMKOM 6e3 aspaTopa, /1/4;



22 - To ke, BaHHOM gnuHou 1500-1700 MM, 11/4;
4 - TO XKe, YHUTA30M, JI/4;

5 - TO Xe, YMBIBAJIbHUKOM, JI/4;

9 - yucno npubOPOB KaxXKaoro TUIIA.

ot _
ITo IIpumn. 6 (mpu 4y ~ 1025004 4 N = 36 IprGOPOB) IIOIydaeM:

g™ =092nlc g =166a [

[To dopmyne (2.3.1) pacxoq CTOKOB, OKHUAaeMbIi B
KaHa/Iu3allMOHHOM CTOsSKe 9 - 3TaKHOT0 JOMa, PaBeH:

g, =032+16=250lc

YJacoBoii pacxof CTOKOB paBeH YaCOBOMY PACXOMy BOIEI

I'maBa 3. THIPABJIMYECKUM PACUET BE3HAIIOPHBIX

TPYBOITPOBOI0B

3.1. MeTtoguyecKue OCHOBBI THAPAaB/INYECKOI'0 pacyeTa
0e3HANOPHBIX BEPTHKAJIBHBIX H TOPH30HTAJILHBIX

TPyOOIIPOBOIOB

HapexXXHOCTH cuCTeM KaHaIu3alluu 30aHul XapaKTepu3yeTcsl IBYyMs
nmapaMeTrpamu: 1) yCTOMYMBOCTh IIPOTUB CPhIBa TMAPABINYECKUX
3aTBOPOB ¥ CAaHUTAPHO-TEXHUYECKUX ITPUOOPOB 1 000pynoBaHus; 2)
HEe3aCopsAeMOCTh TPyOOIpoBoAoB. [Ipu 3TOM NepBHIM NapaMeTp
obecrieuynBaeTCs, €ClIU BeJIMYMHA Pa3pekKeHni, BO3HUKAIOIINX B



KaHa/IU3allMOHHOM CTOSIKe (BepTHKaJIbHBIN TPyOOIpPOBOI), HE
ITPEBLINIAET BHICOTHI PACYETHOI'0 THAPaBIMYECKOT0 3aTBopa (13
IIPUCOENVHEHHBIX K CTOSIKY PAaCUEeTHBIM CJIeqyeT CUUTaTh
TUApaBINYEeCKHUM 3aTBOP C MUHMMAIbHOU BEICOTOM); BTOPOM - €CIIU
IIPY PaCYEeTHOM PacXofe CTOKOB IOCTUTAIOTCSA TpeOyeMble OJist
CaMOOYHUIIeHN TPyOONIpoBoma 3HaYEeHUSI CKOPOCTHU Te€UYEHUS
KUOKOCTU U HaAIlOJTHEHUs TPyOOIIpoBoOfa.

Ha ctaguu npoeKTUpPOBaHUS IIPU U3BECTHOM PACYETHOM pacxome
CTOKOB 00a mapaMeTpa MOTYT OBITh OITpeAesieHbl TUAPaBINdYeCKUMU
pacyeTaMu, METOOUYECKNE OCHOBBI U METOOBI KOTOPBIX
paccMaTpUBalOTCS HUXKE.

3.1.1. BepTuKa/IbHbIE€ TPYOONIPOBOIbI.

C 1969 r. B Hamiel cTpaHe oQUIIMAIbHO IPUHSATA KPAaTKO u31araeMas
HUKe KOHIEeMIMSA paboThl BEPTUKAIbHBIX TPYOOIIPOBOAOB B CUCTEMAX
KaHa/Iu3alluM 3[aHu, IT03BOIUBIIasi 000CHOBATDH U YIIOPSAA0YUTh
METOOUKY UX pacyeTa, IPOEKTUPOBAaHUA U KOHCTPYUPOBaHUA. ITa
KOHIIENIINS oTpaxKeHa B CTpOUTENbHBIX HOPMax U nmpaBunax CHull IT-
I'.4-70, CHulI 11I-30-76, CHulIl 2.04.01-85, CHull 2.04.01-85*
"BHyTpeHHHUM BOOONPOBOM M KaHanu3allusa 30aHUK", a TaKXKe psage
PEeKOMEeHaTe/IbHbIX, MHCTPYKTUBHBIX U HOPMATHUBHLIX JOKYMEHTOB.
OTHU MEeTOOUKHU MO3BOJIUIIU PACCUYUTATh U 3aIPOEKTUPOBATh CUCTEMEI
KaHa/JIU3alluM Ha ILIeJIoM PSAAe YHUKAJIbHBIX 00beKTOB* (IIEPBLIU B
CTpaHe 25-3TaXHBIA KUIOU IOM C OOHUM CTOSIKOM guamMeTpoMm 100
MM, LleHTp MexXXayHapoagHOU TOProBiIu Ha KpacHOIpeCcHEeHCKOU
HabOepexkHOM, 30-3TaxkHbIM OIUMOUNCKNN T'OCTUHUYHBLIM KOMIIIIEKC B
HM3maiinoBo, 40-3TaxkHoe 3gaHue AKageMuy BHEIIHENW TOPTOBIIH,
29-3TaxkHble KOpnyca AKageMuu o0IlleCTBEHHBIX HAaYK U T. [1.).

B cooTBeTCcTBHU C 9TOM KOHIIEIIIINelM, HauuHas ¢ 1970 r.,
pa3pabaThIBAalOTCS TUIIOBBIE U MHOMBUOYAIbHBIE IPOEKTH 3TaHUN U
coopyxkeHuii. bonee yeMm 20-1eTHAS IpakKTHUKa 9KCIJIyaTalluu CUCTEM
KaHaJIu3alluM YHUKAJIbHBIX U MaCCOBOU 3aCTPOUKHU 3OaHUU U
COOpYyKeHUU yOeoguTeIbHO MOATBEPKAAET MOCTOBEPHOCTD, KaK caMou
KOHIIENIINH, TaK 1 pa3pab0TaHHBIX Ha €e OCHOBE METOHNOB pacyeTa,
IIPOEKTUPOBAHUSA U KOHCTPYUPOBAHUS 3TUX CUCTEM. B COOTBETCTBUU C
9TOM KOHIIEIIIMEN, X KUAKOCTDb, OBUXKYIIAsiCsa CBEPXY BHU3 B
BEPTUKAIBHOM TPyOOmpoBoae, o0lamaeT 3:KeKTUPYIoIel
CIIOCOOHOCTHIO, T.€. CHOCOOHOCTHIO YBJIEKATh 3a COO0M BO3MYX.
BenuunHa 93KeKTUPYIOIIEN CIIOCOOHOCTH XKUAKOCTH 3aBUCHUT OT
MHOTUX ()aKTOPOB, OCHOBHBIMM M3 KOTOPBIX SIBJISIIOTCS €€ pPacxof,
CKOPOCTbH Bxofa (yroJji BXoga) B CTOSIK. MakcuMaJibHasi CKOPOCTh
TeYeHUS XKUOKOCTU B BEPTUKAJILHOM TPYOOIIPOBOMiEe MOCTUTAETCH
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yepe3 90 ero guaMeTpoOB U IIPU OallbHEUIIIEM OBUXKEHUN BHU3 HE
MO2KeT OBITh ITPeBhINIeHa. [Ipu Bxoge B CcTOSK (puc. 3.1.1) XKUAKOCTh
CO3[IaeT MECTHOE CONpOTHUBJIeHUE ("CcxKaToe cedeHne" CTOSKa)
OBUXKYIIEMYCS CBEPXYy BHU3 BO3OyXYy, B pe3yJibTaTe 4ero B CTOSIK
IIOCTyHaeT KOJIMYECTBO BO3yXa, MEHbIIIee BEJIMUUHEL 32KEKTUPYIOIEen
CIIOCOOHOCTH KUIOKOCTH.

Puc. 3.1.1. Cxema uctedeHUsI BOOBI U3 IIO3TAXKHOI'0 OTBOIA B CTOSIK
(pa3pe3 mo ocu CTOsIKa)

1 - BO3OyX;2 - BOOa

[TosTOMYy HUXKE «CIKATOTO CEYEHUsI» CTOSIKa BO3HUKaET AeuuuT
BO3yXa U CBsI3aHHOE C HUM pa3pexkeHue. Hanpumep, no
9KCIIepUMEHTAaJIbHLIM OaHHBIM, XKUAKOCTb B KonudecTse 1 11/c,
noctymnatinas nopg yrioMm 90° us orsoga guaMmeTrpoM 100 MM B CTOSIK
ouameTpoMm 100 MM, obG1amaeT 93KEKTUPYIOIIel CIIOCOOHOCTHIO, PaBHOM
25 11/c Bo3gyxa. IToCKONIBKY IIpU BXOOe U3 OTBOLA B CTOSIK €Ir0 CeYeHUe
"cKaTo" caMOU Ke JKUIOKOCTBIO, U3 aTMOCHEPHI B CTOSK IIOCTyIlaeT
TONIBKO 14 51/Cc BO3OyXa, TaK 4TO HUXKeE "CKATOro Ce4eHus" BO3HUKAaET
nedUIuT BO3AyXa, paBHBIM 25 - 14 = 11 11/c, 4TO 3KBUBAJIEHT HO
BeJIMYVHe pa3pexkeHus B 10 MM BOfA. CT.

Kaxxawiii rupaBIndecKui 3aTBOP IIpeacTaBisieT codoit U - o6pa3Hyo
TPYOKY, OmHa BETBh KOTOPOM ITOCTOSTHHO HAXOOUTCS MO aTMOC(EepPHBIM



OaBIeHUEM, a BTOpasi, TeEM UJIM UHBIM 00pa30M NpUcOoeguHeHHas K
CTOSIKY, - IIOJ OaBJIeHHEM B CTOsAKe (puc. 3.1.2). DKCnepuMeHTalIbHO YyC
TAHOBJIEHO, YTO CPHIB THAPaBINYECKOro 3aTBopa BrIcOTOM 60 MM
IIPOMCXOOUT, KOT[Ia pa3pexkeHne B CTOHKe COCTaBIIsIeT 65 KrC/M (65
MM BoOJ. CT.), BeicoTou 80 MM - 90 KPC/M (90 mm Bog. cT.). [Ipm Takux
3HAUYEHUSX pa3pekKeHus IMagaeT BHU3 YPOBEHb BOOHI B IPaBOU BETBU
TUapaBIXYeCcKOro 3aTBopa (cM. puc. 3.1.2), 6e3B03BpaTHO YHOCUTCS B
CTOSIK YaCThb BOAHI, 3alIOIHAIOILIEN €T0 JIEBYIO BETBb, a Yepe3 BOAY,
Iepeuenyo U3 IpaBou BETBU B JIEBYIO, HAYUHAETCS IPOCKOK
BO3AYIIHBIX ITy3LIPEN - BOoAa "3aKunaeT".

P

B, 8) P-65mr B Pshy *Fa

1

Tarin

Puc 3.1.2. 3anonHeHue rugpaBIndyeCcKoro 3aTBOpa IpU pa3jinyHOM
OaBJIEHUHU B CTOSIKE

a - JaBJIeHUE B CTOSIKE paBHO aTMochepHOMY; O - pa3pexkeHue B
CTOSIKE MEHbIIle KPUTHYECKOT0; B - CPBIB 3aTBOPa NPU KPUTUYECKOM
pa3pexkeHUn B CTOSKE

Tpu-deThipe TaKuUX My3LIPS BHIIIJIECKUBAIOT B CTOSIK BCIO BOOY U3 JIEBOU
BETBH, B pe3yJIbTaTe - TUAP03aTBOP COPBaH, U KaHaIU3allMOHHBIE a3kl
13 HapYyXHBIX CETEM KaHaIu3alluy IT0Iy4aloT OeCIpensiTCTBEHHBIN
OOCTYII B IIOMEIIEHUs, ITle HaXOoOsaTCs JIioau. Yepe3 COpBaHHBIN
TUOPO3aTBOP B CTOSIK MOCTYIAET OOIOITHUTEJIbHOE KOITUYECTBO
BO3[IyXa, TaK UYTO 3aTBOPH! ¥ APYTUX MIPUOOPOB, IPUCOEOUHEHHBIX K
OaHHOMY CTOSIKY, OCTAQIOTCSI B HEIIPUKOCHOBEHHOCTH.

Ha KOPOTKOM Y49aCTKe OT TOYKH BXOHOa B CTOAK OIBU2KEHHNE BOOHBI
CTa6I/ITII/I3I/IpyeTCH: BOOa B BHUE IIJIEHKHW OBU2KETCHA II0 BHYTpeHHeﬁ
IIOBEPXHOCTHU pr6onp03011a, da BHYTPH IIOTOKa BOOLI B BUE CTEP2KHIA
OBU2KETCA BO3OYX. B TUAOPaBIINKE IN'a302KUOKOCTHEIX CUCTEM TaKOe
OBHU2KEHHNE HOCUT Ha3BdHHE «CTEP2KHE BOE». HpI/I TaKOM OBH2KEHHNHU
MaKCHUMaJIbBHOE pa3pexkKeHrne BOSHUKAET, ITpexKae BCero,
HEeIIoCPeaCTBEHHO II0 «C2KAThIM Ce4YeHHueM>» CTOsKa.

Cnyx0aM 3KCIIJIyaTalliy BaXXHO 3HATh, YTO IPHUYKHA CPHIBA
THAPABIMYECKOT0 3aTBOPA BCerja HaXOOUTCS HEeITOCPEICTBEHHO Hajl
MECTOM ero IIPUCOEONHEHUS K CTOSIKY. TakK, eciiu mepemMep3aeT



BBITSIZKHasI 4aCTh BEHTUIIUPYEMOTO (BEIBEJEHHOTO BHIIIIE KPOBJIU
30aHMus) KaHaJIN3alUOHHOIO CTOsIKa, BCerga CpblBaeTCs 3aTBOP Y
OIHOTO M3 IpU OOPOB, PACIIOJIOKEHHEIX Ha CAaMOM BEPXHEM 3TaxKe
9TOro 3maHus. B ToukKax u3MeHEeHUs IIPSIMO JIMHEMHOCTU CTOsSIKa (Ipu
YCTPOUCTBE OTCTyIa UJIM MEePEKUAKHU - puc. 3.1.3) TakKe IIPOUCXOOUT
H3MEeHEeHNe pexXnuMa Te4eHUsI BOOOBO3OYIIHON CMECH CO CTEPKHEBOTO
Ha pa3desieHHoe (TePMUH I'uOpPaBINuKU ra30KUOKOCTHBIX CUCTEM),
KOTIa JKUIOKOCTb OBUIKETCS II0 HUXKHEU CTeHKe TPyOnl, a Hal Hel
CBOOOIHO TEYET BO3MOYX.

Puc. 3.1.3. UsMeHeHHne PeXXMMOB TeYEHUS KUOKOCTHU ¥ BO3AyXa B
TOYKax rneperuba CTosiKa

1 - Boga; 2 - BO3AyX

B nmepBoii (o Xooy OBUIKEHUS) TOUKe meperubda KUOKOCTh BHOBb
CO37aeT COMPOTHUBIIEHHE MOTOKY BO3AyXa, ero CKOPOCTh PE3KO
YMEHBIIIAETCS, YTO COPOBOXKAAETCS PE3KUM yYBEeIUUEHUEM JaBIeHUS
B CTOSIKE, KOTOpPOE MPHU ONpeaesIeHHbIX YCIIOBUSX CTAHOBUTCS BBIIIIE
aTMoc(depHOro, B pe3yIbTaTe YeTro MPOUCXOOUT BEIOPOC BOMHI,
3aMOIHSIONIEN THAPO3aTBOP, B Yallly CAHUTaPHO-TEXHUYECKOTO
nmpubopa, MPUCOEeOUHEHHOT 0 K CTOSIKY HEIIOCPEICTBEHHO Hall TOUYKOM
ero neperuba.

Bo BTOpO# TO4YKe nmeperuba BHOBb IIPOUCXOOUT U3MEHEHHE pexkuMa
TEYEeHUS - C pa3fieJIeHHOT0 Ha CTepXKHeBoe. B aToM citydae
PacIioOoKEeHHBIN HUXKe Y4aCTOK CTOSIKAa CTAHOBUTCS IIPAaKTUYECKHU
HEBEHTUJIUPYEMBIM, TaK KaK TPUKIBI OTCEKAETCS XKUAKOCTHIO OT
aTMocdeps! (B TOYKe BXOAa XKUIOKOCTHU B CTOSK U B IBYX TOYKaX €ro
reperuba) 1, ecjii OH He MOXKeT paboTaTh KakK HEBEHTUIIUPYEMBIH,
IIPOMCXOMUT CPHIB 3aTBOpa y npubopa, 61mxke Opyrux
IIPHUCOEeINHEHHOT0 HEIIOCPEACTBEHHO II0]T BTOPOM TOYKOU Imeperuda.
YTOoOBI UCKJTIOUUTH 3TU HeXKeJaTeJIbHbIE IBJIEHUS, CIIedyeT COEOUHUTH
reTiaeoOpa3HbIM TPyOOIIPOBOAOM Y4aCTKU CTOSIKA, PACIIOI0XKEHHbIE



BBIIIIE TIEPBOM TOYKU Mepermuba 1 HUXKe BTOPOM (IlepemaTh BO3OYX C
y4acTKa, rfae ero u3bnl TOK, Ha Yy4acTOK, TIe ero HeJOCTaToK).

B npenenax Ha4aabHOTO yYacTKa BEpPTUKAJIbLHOTO TpybompoBoda (L =
90 DcT) C yMEHBIIEHUEM €TI0 OJIMHEI (BBICOTHI) IIPYU IIPOYUX PaBHBIX
YCJIOBUSIX YMEHBIIIAETCSA CKOPOCTb TEUYEHUS XKUOKOCTU U,
ClIeloBaTeIbHO, €€ 9KEKTUPYIoIasi CIOCOOHOCTh. DKCIIepUMEHTAIbHO
YCTaHOBJIEHBI TAKUE COOTHOIIIEHUSI AUaMeTPOB CTOSIKa U MTO03TaXKHOT0
O0TBOMA, yIrjla BX0oJa XKHUOKOCTUA B CTO SIK 1 €e pacxona, KOTOpsle ITpHu
OaHHOM BBICOTE CTOSIKA ITO3BOJIIOT HE YCTPauBaTh €r0 BHITIXKHOU
YacTH, T. €. CTPOUTH HEBEHTUJIUPYEMbIe KaHaIN3allMOHHbIE CTOSIKU

(cMm. manee puc. 3.2.1).

B 1976 r. BnepBbie B MUPOBOM ITPAKTHUKE IPUMEHEHUE
HEBEHTUJIUPYEMbBIX KaHaIU3allMOHHBIX CTOSKOB OBIJIO [IOITYIIEHO B
Hatel ctpane (CHull 11-30-76, CHull 2.04.01-85, CHuII 2.04.01-85%*).
[IBagllaTUIETHAS IIPaKTUKa IPUMEHEHUSI U 3KCIITyaTallui CUCTEM
KaHa/IU3alluM 3TaHUM U COOPYXKEHUU C HEBEHTUIIUPYEMBIMU
KaHa/IU3allMOHHBIMY CTOSSKaMHU yOeUTENbHO IMOATBEPKIAET
HaJle3KHOCTb UX PaOOTHI.

3.1.2. Topu30HTa/ILHbIE TPYOOIIPOBOABI.

MaccoBbie 3acOopbl 6€3HAINOPHBIX TPYOOIIPOBOAOB HadYaIbHBIX Y4aCTKOB
KaHaJIM3allMOHHOU CETU CBUOETEIbCTBYIOT O COBEPILEHHO
HEYOOBJIETBOPUTEJILHEIX UX pacyeTe U MPOEKTUPOBAHUU. ITO
OTHOCUTCS, Ipe¥je BCero, K TUOPaBINYeCKOMy pacueTy 6e3
HaAIlIOPHBIX TPyOompoBomoB. bonee 30 meT 3TOT pacyeT
pernamentupyetcsa CHull «Kananusanus. HapyHble ceTu u
coopyxkeHusa». K coxanenuto, pekomengyemasi stTumu CHull
pacuyeTHas ¢popMmyJia IpU pacyeTax TPyO M3 TEXHUYECKHU I'TadKUX
MaTepuanoB (CTEKJIIO, IJIaCTMACCHI) JaeT OIUOKHU, mpeBkiaoIe 200
%. KpoMe Toro, TpeboBaHNe 3TUX HOPM IIPUHUMATL 0e3 pacueTa
MUHHMAalIbHbIE JUaMeTPhl MUKPOPaNOHHBIX ceTel paBHEIMU 200 MM
CIIOCOOCTBYET CTPOUTENBCTBY B Poccuu eCATKOB THICSAY KMJIOMETPOB
0e3pacyYeTHHIX CETEM, YTO IPUBOOUT K HEOOOCHOBAHHOMY YBEJINYEHUIO
UX MaTepuaJI0eMKOCTH, CTOUMOCTH U OecIipelleiIeHTHBIM 3aTpaTaM Ha
SKCIJIyaTanulo. Bce aTu 3aTpaThl IPUBOOSAT JIUIIEL K PE3KOMY
CHUZKEHUI0O KOM(POPTHOCTU 3MaHUM, ITOABAJILI OOBIIMHCTBA KOTOPBIX
IIOCTOSTHHO 3aTOILJIEHBI CTOYHOU XKHUAKOCTHIO.

B 1980 r. yrBepxkpgerueM ['occtpoem CCCP ctpoutenbubsix Hopm CH
478-80 «MMHCTPYKLHXS 10 IPOEKTUPOBAaHUIO U MOHTaXy CeTel
BOOOCHa0OKeHUs ¥ KaHaIu3alluM M3 IJ1aCTMacCOBBIX TPyO» OBINT
periaMeHTHUPOBaH HOBBIY ITOOXO[ K TUOPaBINYECKOMY pacueTy
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0e3HaIopHbLIX TPYOOIIPOBOAOB. B maHHOM ciiy4dae, B OTIUYHE OT
pacyeToB HAIIOPHBIX TPYOOIIPOBOOB, CJIEAyeT YYUTHIBATD, UYTO OOUH U
TOT 7K€ TPyOOIIPOBOI, IPOJIOKEHHBIM C OIPeeIEeHHBIM YKIIOHOM,
MOXKeT paboTaTh IPU Pa3IUYHBLIX HAllOJTHEHUAX, @ OOHOBPEMEHHO C
W3MEeHEeHNEeM HallOJTHEHUS MEHSIETCS U CKOPOCTb TEUYEHHUS XKUOKOCTH.
Pacuetnbie popmynel CH 478-80 ocHOBaHEL Ha TOM IIOJIO2KEHUHU, UTO
MeXKIYy 3aKOHOM I'HAPaBIN4YEeCKOro COIIPOTUBIEHUS U
pacipeneneHueM CKOPOCTEN II0 CeYeHUI0 TPyOOIIpoBOoAa CYIIeCTBYET
BHYTPEHHSS CBs3b, 0€3 MaTeMaTU4YeCKOT0 OIIMCAaHUSA KOTOPOU
HEBO3MOXKHO IIOJIYyYUTh HOCTOBEPHBIE 3aBUCUMOCTHU OIS
TUAPaBINYECKUX pacuyeToB Oe3HAIIOPHBIX TPyOOIIPOBOIOB.

3aKOHOMEPHOCTDh U3MEHEHUS CPEOHUX CKOPOCTEN TE€YEHUS XKUOKOCTHU
110 ceyeHUI0 Oe3HaNOPHLIX TPYOOIIPOBOAOB (KaHAJIOB) JIIOOLIX (hopM
TIONIEPEeYHBIX ceuyeHmnM Onla nmoaydeHa A.f. [JoOpOMBICTIOBEIM B BUAE:

& l+a
VH = RH
Yy Re) (3.1.1)
rge:

Vu u Vi - cpegHUe CKOPOCTU XKUAKOCTH IIPU HEIIOJIHOM U IIOJITHOM
HAIlOJITHEHUSX TPYyOOIIpoBoda (KaHaa);

Ry u Rp - TugpaBInYecKue PaguyChl IOTOKA IPU HEIIOJIHOM U IIOJTHOM
HAIlOJITHEHUSAX TPYyOOoIIpoBoda (KaHasa);

8 - Oe3pa3MepHBIN MOKa3aTelb CTeIIeHH, ITPONOPIMOHATIBPHO KOTOPOH
U3MEHSeTCS TUApaBIndYecKoe COITPOTUBIIEHNEe TPYOOIIpoBOoaa
(kaHamna);

a - K03 PUIIMEHT, 3aBUCSIINN OT MIEPOXOBAaTOCTH MaTepuaja CTEHOK
TpyOoIpoBona (KaHaja).

AHanu3 MHOTOYMCIIEHHBIX PaCUYE€THHIX (POPMYJI, B TOM YHCJIIE U
dopmyner CHull 2.04.03-85 "Kananuzamnusa. HapyKHbIe CETH U
CoopyXKeHus", ¢ ucnojab3oBanrueM GopmMmynasl (3.1.1), moKa3kIBaeT, YTO
B UX OCHOBE JI€KUT TaK Ha3blBa€MbIil KBaJPaTUUYHLIN 3aKOH
TUOPaBINYECKOT0 COIPOTUBJIEHHUS, KOTJa COIIPOTHUBIIEHUE
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IIPOMOPLIMOHAIFHO CKOPOCTH B CTeleHHu 2 (T. e. B = 2). [losTomy B
TepexogHoM 00/TaCcTU CONPOTUBIIEHUH, KOTrfla 8 < 2, 3TU (OPMYIIH HE
OaloT MOCTOBEPHOTO pe3yJbTarTa.

OcHoBaHHas Ha 3aBucuMoCTH (3.1.1) MeToauKa rUaPaBIA4YECKOTO
pacyeTa 6e3HAIOPHBIX IIJIaCTMaCCOBBIX TPYOOIIPOBOAOB, BKJIIOYEHA
['occTtpoeMm Poccuu B CII 40-102-2000 ¥ ¢ HEKOTOPEIMU YIIPOLIEHUSIMU
MIpUBedeHa B HAaCTOSMINX PeKoMeHOanusax (pasoen 3.3).

3.2. PacueT KaHA/IM3aIIMOHHBIX CTOSIKOB

3.2.1. KaHanu3allMOHHBIN CTOSK, BEIBEIEHHBIN BHIIIIE KPOBJIU 30aHUSA U
MMeIoNIni cBOOOIHOE coo0IeHre ¢ aTMocdepo (T.e. UMEIOIINM Tak
Ha3bIBaeMYIO BHITSI2KHYIO 4aCTh), Ha3bIBA€TCS BEHTUIIMPYEMBIM; HE
MMEIOIINM BBITSXKHOM YaCTU - HEBEHTUIUPYEMBIM, 000pyIOBaHHBIN
BEHTUJISIIMOHHBLIM KJIallaHOM - II0JIYBEHTUJIMPYEMBIM.

HeBeHTUNMUpPYyEeMbBIY KaHAIU3alMOHHBINA CTOSIK OKaHYMBaAETCS
IIPOYMCTKOM, yCTpanuBaeMOU B HAIIpaBII€eHHOM BBepPX pacTpybe
(pacoHHOU YacTH, C HIOMOIIBI0 KOTOPOU K CTOSIKY IPUCOEOUHSIOTCS
HaunboJlee BEICOKO PacCIIOJIOKEHHbIE CAHUTAapPHO-TEXHUYECKNE ITPUOOPH

(puc. 3.2.1).

HOHYBGHTI/IHI/IpyeM]':Jﬁ CTO4AK OKaHYHMBAETCA B IIOMEIINIEHHNN BEPXHET O
CaHny3Jla U o6opy)1yeTCH BEHTUIIAITNOHHBIM KJIallaHOM.

RN

o]

; &

Puc. 3.2.1 CucteMa KaHanu3anuu C HEBEHTUIIUPYEMEIM CTOSIKOM
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1 - KaHaNMM3alMOHHKBIN KOIodel; 2 - KaHaJIu3allMOHHBINU BBIIIYCK; 3 -
HEBEHTUJIUPYEMBIN CTOSK; 4 - IIPOYNCTKA; 5 CAHUTAPHO-TEXHUYECKUE
MTPHUOOPHI

3.2.2. [JonnycTuMas BeIM4YKWHa pPa3peKeHU B BEHTUJINPYEMBIX,
HEBEHTUJIUPYEMBIX U ITOJIyBEHTUIIUPYEMbBIX KaHaIU3allMOHHBIX CTOSIKAaX
He JoikKHa npeswiniaTh 0,9h3, roe h3- BbICOTa HAUMEHBIIIETO U3
TUAPaBINYECKUX 3aTBOPOB CAaHUTAPHO-TEXHUYECKUX ITPUOOPOB,
IIPUCOENVHEHHBIX K KaHATN3allMOHHOMY CTOSIKY.

3.2.3. BennuuHy pa3pekeHUl B BEHTUJINPYEM KaHaInu3aluOHHOM
CTOsIKe Ap, MM BOZ. CT., CJIeAyeT ONpenensiTh 1o GopMyie:

L677
g

(1+cosa)D_*

0,71

D | (90D
I

366

dam

, (3.2.1)
roe:

q - PaC4YeTHBIA Pacxof CTOKOB, M3/c;

Qa - YIoJI IPUCOEeOUHEHU I JUKTYIOIIEero OTBoaga K CTOSIKY, I'pap;
Dcm - ouamMeTp CTOsIKa, M;

dome - [UaMeTpP OUKTYIOLIEr0 IO3TakKHOT0 OTBOJA, M;

L - pabouas BLICOTa CTOSIKA, M.

IIpumeuaHnus: 1. PaGouei BLICOTOM KaHAIM3allMOHHOTO CTOSIKA Ha3bIBAETCS
€T0 y4aCTOK OT TOYKM NMPUCOEINHEHUST Hanubojiee BLICOKO PACIIOIOKEHHOT 0
CAaHUTAPHO-TEXHUUYECKOTO ITpu Oopa (MM TPYyINE IPUOOPOB) MO HUKHETOo cruba
CTOsiKa (TOYKHM IIepexofia CTOsIKa B KaHaJIM3allMOHHLIN BEIIYCK), T. €. y4aCTOK

CTOsKa, IT0O KOTOPOMY MOZXKET TPAHCIIOPTHUPOBATLCSA CTOYHAA KHUIKOCTE.

2. Ilpu 90D¢m > L cnenyet npuHuMath 90Dcm = L.



3. JUKTYIOIIUM CJIEAYeT CYUTATDh MO3TAXKHBIA OTBOM, IPHUCOEOUHSIOMINHE K CTOSKY
OUKTYIOMINHM CAaHUTAPHO-TEXHUYECKUH Tpuodop.

3.2.4. [lonnycKaeTcs IIPU pacyeTHOU BBICOTE TMAPaBINYECKUX 3aTBOPOB
h3 = 60 MM KOHCTPYKILIAIO CUCTEM KaHalu3alluu 30aHui 1
COOPY2KEHUU C BEHTUJIMPYEMBIMU CTOSSKaMU IIPUHUMATh:

- o cucteM u3 Tpyo [TH]I - mo tabn. 3.2.1;

- OJIS CUCTEM U3 ITOJIMBUHUJIXJIIOPUOHBIX TPYO - 1o Tabm. 3.2.2;

- OJIS CUCTEM U3 IIOJIMIPOITUIIEHOBRIX TPYO - mo Tabsu. 3.2.3.
IIpumeuaHue: [Ipu pacyeTHOM BLICOTE THUAPO3aTBOPOB h3 = 50 MM

nmpuBemeHHbIe B Tabm. 3.2.1 - 3.2.3 3HaYeHUs IPOMYyCKHOM CIIOCOOHOCTH CTOSKOB
cnenyeT yMmeHbIINTEL Ha 10 %, ipu h3 = 70 MM - yBenu4duth Ha 10 %.

Tabnuma 3.2.1.

[TpommyckHasi ciocoOHOCTh CTOSIKOB u3 I1BII Tpy6

IIponryckHas criocoOHOCTS, Ji/C,
HapyKHbIl BEHTUJIMPYEMEIX CTOSZKOB U3 [IBI1
ouaMeTp Yron MpHCOeAMHeHILS Tpy0 Ipu gUuaMeTpe, MM
I IIO3TaKHBIX OTBOMOB K
CTOSIKY, Ipaf
OTBOM0OB, MM
50 90 110
45 1,07 51 8,4
50
87,5 0,66 3,2 5,2
45 - 3,9 6,4
90
87,5 - 2,4 3,95
45 - - 5,9
110
87,5 - - 3,6




Tabnua 3.2.2.

[TpommyckHass cmocoOHOCTh CTOSIKOB u3 [1BX Tpy0O

Hapyx®#eii
ouaMeTp
IIO3TaXKHBIX
OTBOZOB, MM

Yron npucoequHeHU
03TaXHBIX OTBOJIOB K
CTOSIKY, Tpan

ITpomyckHast CItoCOOHOCTB, JI/C,
BEHTUJIMPYEMEBIX CTOAKOB u3 [1BX
TPyO IpU HApyKHOM OHaMeTpe, MM

50 110
45 1,1 8,22

50
87,5 0,69 4,83
45 - 5,85

110
87,5 - 3,58

Tabnuia 3.2.3.

[IponyckHas ctoCOOHOCTh CTOSTKOB u3 I1IT TpyO

Hapyxubii
ouameTp
[IO9TaXKHBIX
OTBOOB, MM

Yron npucoenuHeHUs
IM03TaXKHBIX OTBOOB K
CTOSKY, Tpax

ITponryckHas CIIOCOOHOCTE, JI/C,
BEHTUJIMPYEeMBIX CTOAKOB U3 I1I1
TpyO Ipu HapyKHOM JuaMeTpe, MM

50 110
45 1,23 8,95

40
87,5 0,76 5,5




45 1,07 8,4
50

87,5 0,66 5,2

45 - 5,9
110

87,5 - 3,6

IIpumep pacuera. [JlaHo: 16-3TaKHBIN XKUJION AO0M, 000PYIOBaHHBIN
IIOJTHBIM KOMIIJIEKCOM yIOOCTB: B KaXK[I0M KBAapTHUPE YCTAaHOBIEHHI
yHUTa3, BaHHa mjuHou 1500 MM, yMBIBaIbHUK M MOVKa. CpenHsas
3aCeIeHHOCTh KBapTUPHI - 4 Yyejl. MuHUMaIbHas BEICOTa TUAPO3aTBOPa
h3 = 50 mm.

TpebyeTcst 3aIpPOEKTUPOBATh HAA3€MHYI0 YaCTh CUCTEMBI
KaHaIu3alluy 3TaHus.

Pemenue. [Ipexpae Bcero, onpenensieM pacuyeTHBIM CEKYHIHBIN
pacxop CTOKOB, [JIsl 4Yer0 BOCIIONIb3yeMCS IJI. 2 HaCTOSIIUX
pekoMeHpanuu. B coorBeTcTBUM C I. 2.3.1, cieayeT OIpeneluTh
CEKYHIHBIM pacxof BOOHI OJIs BOOOPa300pHOM apMaTyphl CAHUTAPHO-
TEXHUYECKUX IPUOOPOB, IPUCOEONHEHHBIX K paCYETHOMY
KaHa/IUu3allMOHHOMY CTOSKY.

B cooTtBeTcTBUU C I. 2.3.6, CpeOHUN yOEJIbHBIM YaCOBOM pacxof BOOHI

paseH 10,4 /4. Yucno npubopoB Ha cTosske N = 164 = 64. ITo IIpui.
6 HaCTOSAUIUX PEKOMEHOalluu

tot _
G — l,zﬁfc. Torma

g,=12+1,6= 282/ = 00028 ¢

[Tpexpne yeMm 1o hopmye (3.2.1) paCcCUYUTHIBATh BEIMYUHY
pa3pexeHni B KaHaIU3allMOHHOM CTOSIKEe, He0OXOIUMO OTMETUTH
clepnyollee:



1. BricoTa cTOsiKa B jaHHOM ciy4ae (16 sataxei, okoso 50 m)
npeBeICUT BenuduHy 90DCT, TaK KakK BEPOSATHBEIM OuaMeTp CTOsKa
OoyzeT He 6onee 150 mm (90DcT = 13,5 m).

2. Tak KakK B KQ4eCTBe ¢ np MPUHAT PACXOf] CTOKOB OT CMBEIBHOTO Gayka
YHUTa3a, JUKTYIOIINM IT03TaXXHbLIM OTBOZIOM SIBIISIETCSI OTBOM, OT
yHUTAa3a.

3. lnaMeTp KaHA/IU3allMOHHOTO CTOsIKa KOHCTPYKTHUBHO HE MOXKET
OBITH MEHbBIIIE BHYTPEHHET O JUaMeTpa BhIITyCKa YHHUTa3a, KOTOPHIH
paBeH 85 MM.

C yyeTOM 3THX 3aMeYaHUl IPUHUMaEM:

0.5

900 4

0.1
D)™ _y,
d

oMe

Il pacyeToB IPUMEM CIIEeOYIOIIyI0 KOHCTPYKLIHUIO Had3eMHOU YacCTHU
CHUCTEMBI KaHaJIu3alUuM: CTOSIK HapyKHBIM guaMeTpoM 90 MM C
TOJIITMHOM CTEHKU 3 MM U3 MOJIUITUIIEHOBHIX TPYO KOMIIaHUU
"PocTpy6mninacT", DUKTYIOUINM ITO3TaKHBIM OTBO U3 TEX XKe TPyO, yrom
MIPUCOEONHEHU S, OUKTYIOILEro IM03TakKHOTr0 OTBOJA K CTOSIKY
87,5°(cosa=0,0436). IIpu saTux nmapamerpax 1mo dopmyne (3.2.1) Ap =
72,32 MM, 4TO OOJIbIlIEe MUHUMAIbHOM BHICOTHI THAPABINYECKUX
3aTBOPOB, IIPUCOEOUHSAEMBIX K PACYETHOMY CTOSIKY.

9TOT pe3yJbTaT CTAHOBUTCSA OYEBHUMEH TaKxke u3 Tabmu. 3.2.1:
IIPONyCKHAasi CIIOCOOHOCTh CTOSIKa HapyKHBIM OuamMeTpoM 90 MM 1ipu
dome = 90 MM, a = 87,5° u h3 = 50 mMm paBHa nunib 2,4%x0,9 = 2,16 1/
C.

[To KOHCTPYKTHUBHBIM COOOpakeHUsIM IIPUMEHUTD B TaHHOM CJIy4dae
TPOUHUK 45° He IpeCcTaBiIsaeTCs BO3MOXKHEIM, I03TOMY IIOBTOPSAEM
pacuer [y CTOosKa HapyXKHBIM nuaMeTpoMm 110 MM, Hanpumep, U3
TIOJTUITPONIUIIEHOBLIX TPYO nmpou3BoncTtBa HITO «CTpoinonumep».



IIurameTp oTBoma Takxke paBeH 110 MM, a = 87,5°. ToniuHa CTeHKU
aTuX TPyO paBHa 2,7 MM, TakK 4TO pacyeTHHIN AuaMeTp paBeH 104,6
MM.

[Ipu sTHX NapamMeTpax Benu4duHa Ap o ¢gopmyrne (3.2.1) paBHa 34,65
MM, 4TO MeHbIIe, ueM 0,9h3= 45 mmM. CraemoBaTesIbHO, Hag3eMHasl
YacTh CUCTEMBI KaHanu3aluuu 16-3TakKHOT0 TUIIOBOTO KUJIOTO [IOMa B
paccMOTPEHHOM CJIy4dae BKII0YaeT CTOSIK U3 ITOJIUIIPONUIIEHOBLIX TPYO
HapykHBIM guamMeTpoM 110 MM, K KOTOpOMYy mof yriiom 87,5°
MIPUCOENUHSAETCS TUKTYIOIINYM IT09TAaKHBIU OTBOJ TAKOTO XK€
ouaMeTpa.

CrnepnyeT IOOYEPKHYThH, YTO C YMEHBIIIEHNEM OAUaMeTpa II03TaXKHOI'o
OTBOfa, PaBHO KakK U yTrJjla ero MIPUCOEeONHEHHUS K CTOSKY, IIPOITyCKHAas
CIIOCOOHOCTD ITOC/IEIHETO YBEIUUYNBAETCS. ITOT BLHIBOJ CIEAyeT U3
aHanm3a dopmynel (3.2.1) u Tabn. 3.2.1 - 3.2.3. TIpu ©U3BECTHOM pac
YeTHOM pacxofe CTOYHOM XKUAKOCTU U3 3TUX TAaOIUI] CTAHOBUTCS SICHa
KOHCTPYKLHXS HaA3eMHOU YaCTU CUCTEMBI KaHaInu3aluu, a UMEHHO:
OuaMeTphl CTOSIKa U MO03TaKHOT'0 OTBOJA M yIoJl IPUCOEeONHEHUS
OTBOfIa K CTOSIKY.

3.2.5. BennuuHy pa3pexeHu, MM BO[.CT., B HEBEHTUIUPYEMOM
KaHa/IU3allMOHHOM CTOSIKE CJIelyeT ONpenensiTh o GopMyIie:

fp =030 (3.2.2.)

roe:

Vem - CKOPOCTDh BOJIOBO3OYIITHOM CMECH, M/C, OIIpenersieMast 1o
dbopmye:

A T (3.2.3))



Qg - 93KEKTHUPYIONIasi CIIOCOOHOCTDH BOMHI, M3/C, T. €. Pacxofl BO3yxa,
YBJIEKAEMOTO B CTOSIK ABUKYIIENCS B HEM CBEPXY BHU3 XKUIKOCTHIO;

W =3
4 - IIJIoIIagb 2KMBOT'O CE4YeHHUsA CTOAKaA, M2.

BenuunHa Qg onpepensaeTcs 1o gopmye:

012
D

d

& 0,5
[QDDM ] (1 + cos ™"

18,3% ¢ # pL73

O

L , (3.2.4.)

roe:

(s - pPaCUeTHBIM pacxod CTOYHOM XKUOKOCTH, M3/c;
dots - IMAMeTpP MO3TAXKHOTO OTBOMA, M;

L - pabGoyasi BLICOTA CTOSIKA, M;

a - YTOJI IPUCOEOUHEHNS JUKTYIOMIET0 IIO03TakKHOI'0 OTBOA K CTOSIKY,
rpam.

IIpumeuanusa: 1. Cu. npuMedanud K 1 3.2.3. 2. OnpenesieHne BeIUYUH Ap IO

dopmyne (3.2.2) u Qg 10 hopmyne (3.2.4) momycKaeTCs II0 HOMOrpaMMaM puc. 3.2.2
u 3.2.3 COOTBETCTBEHHO.
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Puc. 3.2.2. Homorpamma fgjisi onpenesieHusi BeJIMUYKWHEL pa3peKeHuu B
HEBEHTUJIUPYEMOM CTOSIKE
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Puc. 3.2.3. Homorpamma fgjisi onpenesieHus BeJIMUYUHEL 92KEKTUPYIOLIen
CIIOCOOHOCTHU XUIOKOCTU

3.2.6. [loniycKaeTCs IIPpU paCyeTHOU BHICOTE TUAPaBINYECKUX 3aTBOPOB
h3 = 60 MM KOHCTPYKIIUIO CUCTEM C HEBEHTUIINPYEMBIMU
KaHaJIM3allMOHHLIMU CTOSIKaMM IIPUHUMATh:

ons cucteM us Tpy6 [NIBX, 'O u IIB]I - mo Tabn. 3.2.4;
IOJIsI CUCTEM U3 IOJIUIIPOIUIIEHOBRIX TPYO - 1o Tabn. 3.2.5
Tabnuua 3.2.4.

[TpomyckHasi CHOCOOHOCTh HEBEHTUIMPYEMBIX KaHaTN3alIMOHHBIX
ctosskoB u3 TpyO ITH]I, IIBX u I1B]],



ITpomycKkHasi CITIOCOOHOCTB,
J1/C, HEBEHTUJIIUPYEMOTO
cTosika u3 TpyO ITH]II u

[1BX npu HapyKHOM
ouaMeTpe, MM

ITpomyckHasi CITIOCOOHOCTE,
J1/C, HEBEHTUJIIUPYyEMOTO
ctosika u3 Tpyo I1B]I npu
HapyKHOM OHaMeTpe, MM

Yron
Pabouast |mpucoenuHeHUs
BBICOTA IIO3TAXKHOT0
50 90 110 50 90 110
CTOSIKa, M OTBOIA K

CTOSIKY, Tpaf

IIPDU HAPY2KHOM JHaMeTpe II03Ta>KHBIX OTBOOOB, MM

50 | 50 | 90 | 50 [110| 50 | 50 | 90 | 50 | 110
45 1,8165(71]95(10,6/1,8(6,0]|6,5|88]|9,8

1
87,5 1,65|5,76( 6,3 |1 8,4 (9,5 |1,65(53|58]|78|8,7
45 1,121 4,0 | 45| 5,8 | 6,8 |1,12{ 3,7 |4,15| 5,4 | 6,2

2
7,5 0.97| 3,4 |13,85(4,95| 5,9 |0,97|3,15|3,55| 4,6 | 5,3
45 0,8 (2,751 32|40]50(08]|25(3,0]37]4,5

3
87,5 0,65(2,25| 2,6 | 3,3 | 4,1 |0,65( 2,0 |{2,45| 3,0 | 3,7
45 0,6 211]235/30|37(06|19(22]28]3,3

4
87,5 0,48|1,65(1,95( 2,4 | 3,0 (0,48| 1,5 | 2,1 | 2,2 2,7
45 0,6 11,57| 1,9 12,25|/3,0|0,6 (1,42 1,8 | 2,1 |2,65

5
87,5 0,48)1,27|1,5(1,85( 2,4 (0,48|1,15|1,4| 1,7 |2,65
45 0,6 {1,27|1,511,85|2,35|0,6 {1,15(1,4|1,7]| 2,3

6
87,5 0,48|1,0(1.16(1,5( 1.8 (0,48 0,9 |1,08|1,3| 1,7




45 0,6 1,05/ 1,3 |1,65| 2,0 (0,6 {0,95(1,16|1,4 | 1,7
y

87,5 0,48|082|10(1,2(1,6(0,48|0,75/0,91| 1,1 |1,35

45 06 1,05{13|13|17]0,6(095(1,16(1,2 | 1,1
8

87,5 0.48|0,82110(10(1,4(0,48|0,75/0,91| 0,9 |1,15

45 0,6 (1,051,311 ]1,15(0,6 |0,95(1,16| 1,1 | 1,1
9

87,5 0,48)0,82| 1,0 (0,85|1,16|0,48|0,75|0,91(0,95|1,15

Tabnuia 3.2.5

[IponyckHas CIitoCOOHOCTh HEBEHTUIUPYEMBIX KaHaIU3allMOHHBIX
CcTOsIKOB U3 TpyO I1I1

ITpomyckHasi CrtoCOOHOCTS, Ji/C,
HeBeHTHUIupyemoro croska us I1I1 Tpy6 npu
HapyKHOM gUaMeTpe, MM

Pabouas Yron npucoeguHeHUs 50 110
BBICOTa II03TaXKHOT0 0TBOJA K
CTOSIKa, M CTOSIKY, Tpam
IIPYU HaPyKHOM JHUaMeTpe MM03TaKHBIX
OTBOIOB, MM
40 50 40 50 110
45 1,6 1,8 8,8 9,5 10,6
1
87,5 1,44 1,65 8,0 8,4 9,5
2 45 0,96 1,12 5,4 5,8 6,8




87,5 0,88 0,97 4,7 4,95 5,9
45 0,72 0,8 3,8 4,0 5,0

3
87,5 0,58 0,65 3,2 3,3 4,1
45 0,5 0,6 2,8 3,0 3,7

4
87,5 0,42 0,48 2,3 2,4 3,0
45 0,5 0,6 2,1 2,25 3,0

5
87,5 0,42 0,48 1,77 1,85 2,4
45 0,5 0,6 1,77 1,85 2,35

6
87,5 0,42 0,48 1,42 1,5 1,8
45 0,5 0,6 1,42 1,55 2,0

7
87,5 0,42 0,48 1,07 1,2 1,6
45 0,5 0,6 1,2 1,3 1,7

8
87,5 0,42 0,48 0,96 1,0 1,4
45 0,5 0,6 1,04 1,1 1,15

9
87,5 0,42 0,48 0,8 0,85 1,15

IHpumeuaHue. Tabmuilsl K 1. 3.2.4 pacCYUTaHH /I CTOSKOB BEICOTOM
Lcm>90Dem u rumpaBaudecKux 3aTBOPoB BEICOTOU 60 MM. IIpu Lem<90Dcm

TaOIUYHbIe 3HAYEHUST HpOHYCKHOfI CIIOCOOHOCTH CTOSIKOB ciienyeT yBEJIM4YUTh B

0o

L pas, IpHu BEICOTE TUAPO03aTBOPOB50 MM - yMeHbINTE B 1,1 pasa. 3geck Dem -
BHYTPEHHUM AuaMeTp CcTosKa, paBHbIA 0,1046 M (104,6 mMm), 0,0464 m (46,4 MmM) u
0,0367m (36,7 mm) gst TpyO HapyKHBEIMU auameTpamu 110, 50 u 40 MM




COOTBETCTBEHHO; Lcm - paboudasi BEICOTa CTOsSIKa, paBHAs PACCTOSHHUIO OT TOUKHU
IpHCOoeONHeHNs HanboJjiee BLICOKO PACIIONOKEHHOTO B 3aHuu Ipudopa (IpubopoB)
IO HUXKHeTO ruba CTOsIKa, T.e. y94aCTOK CTOsIKa, 10 KOTOPOMY TPAHCIOPTUPYETCS
CTOYHAS XUIKOCTh.

3.2.7. IlponyckHasi CltoCOOHOCTh HEBEHTUIIUPYEMOT O
KaHaIM3allMOHHOT0 CTOsIKa BeICOTOU L>90Dcm paBHSIETCS €ro
IIPOIYCKHOM crtoco0HOCTU TPpU L=90Dcm U Ipu manbHEUIIeM
yBEJINYEHUU BBICOTHI CTOSIKA HE U3MEHSETCH.

3.2.8. IIponyckHas CioCOOHOCTH ITOJIyBEHTUIIUPYEMOT O
KaHa/JIU3allMOHHOTO CTOSIKA M3 ITOIUIIPOIINIIEHOBBIX TPYO HAapPYyKHBIM
nuameTpoM 110 MM c TONMUIMHON CTEHKHU 2,7 MM, 000pyZOBaHHOTO
BEHTUISAIMOHHLIM KJIallaHOM aBCTpuUMcKou pupmel Hutterer and
Lechner GmbH(HL), npuBeneHa B Tabnuiie 3.2.6, 3a¥MCTBOBAaHHOU U3
CIT1 40-107-2003.

Tabnuia 3.2.6.

[TpomyckHass CIOCOOHOCTh MOTYBEHTUIUPYEMOI'O CTOSIKa U3
TIOJIMTIPONUJIEHOBRIX TPYO HapyKHBIM guaMeTpoM 110 MmM.

[TpomyckHasi CITOCOOHOCTD
CTOSIKa, JI/C
IInamMeTp mO3TaXKHOTO | Yron BXoda XKUOKOCTH B
0TBO[a, MM CTOSIK, Tpaf CO BCTaBKO# A | 6e3 BCTaBKH A
= 1650MMm? = 3170Mm?
45,0 5,85 7,7
50 60,0 5,10 6,8
87,5 3,57 4,54
45,0 4,14 5,44
110 60,0 3,64 4,8
87,5 2,53 3,2

IIpuMep pacyeTa CHCTEMbI KaHAJITU3AallUU TBYX3TAaKHOT O
JKHJIOTO KOTTeakKa. [[aHO: IBYX3TaXKHbBIN XXKUJIOM KOTTEX, B KOTOPOM
MTPoXKuUBaIT 7 des. KoTTemk nMeeT OBa TUIOBLIX CAHUTAPHBIX Y3714,
T.€. B KaXXJOM YCTaHOBJIEHHI YHUTA3 C HU3KOPACIIOJIOXKEHHBIM


http://www.complexdoc.ru/ntd/479932

CMBIBHBIM 0@YKOM BMECTHMOCTHIO 6,5 JI, yMBIBaJIbHUK U BaHHA
BMecTUMOCTHIO 150 j1, ¥ 060pyAOBaH IeHTPaIUu30BaHHLIM rOPAYUM
BOJOCHaOKeHMeM. MuUHMMaIbHas BEICOTA TUAPABINYECKOr0 3aTBOpa
(y BarHBI) paBHa 50 MM. BricoTa MOTONIKOB B KOTTeOXe - 2,7 M,
TOJNIIUHA HepeKpriTuu - 0,3 M.

TpebyeTcs paccuuTaTh U CIPOEKTUPOBATh CUCTEMY KaHalu3aluu
KOTTeKa.

Pemienue.

1. OnpeneneHre pacyeTHOTO pacXxofga CTOKOB I KaHaIUu3alMOHHOTO
CTOSIKaA BBITIOJIHSIEM B COOTBETCTBHUU C I''TABOM 2 HACTOSIIINX
peKoMeHamanuu: gs = 2,32 1/c.

2. KoHCTpyupoBaHUE HaJ3€MHOU YaCTU CUCTEMbl KaHaIu3alluu
KOTTeaXa.

2.1. lvameTp CTOsIKA, K KOTOPOMY IIPUCOEOUHSAIOTCSA YHUTA3EL,
KOHCTPYKTHUBHO He MOXKeT ObITh MeHbIlle 90 MM (HapyKHBIM OuaMeTp
BBIITYCKa yHUTa3a). [IoCKOJIbKY B JaHHOM CJlIydae IIPUMEHSIOTCS TPyObI
1 (paCOHHEIE YaCTU U3 NOJIUIIPONNUJIEHa, fUaMeTp KaHaIu3alluOHHOT O
CTOsIKa IIpuHUMaeM paBHBIM 110 MM (110 cOpTaMeHTy
TIOJIUTIPONIUJIEHOBBIX TPYO - OnuKauimi 6osbuiuii K 90 Mmm).

2.2. Paboyas BBICOTa CTOSIKA - Y4aCTOK CTOSIKA, II0 KOTOPOMY
TPaHCIOPTUPYETCA CTOYHAS XKUOKOCTh, paBEH PACCTOSTHUIO OT TOUYKHA
IIPUCOEeOUHEHNS YHUTAa3a Ha BTOPOM 9TaxKe N0 HUXKHero ruda CTosKa.
30ech BO3MOXKHEL ClIeAyoIllie BapUaHTHI:

a) CTOSIK IIepexoouT B KaHa/Iu3alMOHHbIA BEIIIYCK HEIIOCPEOCTBEHHO
104 IIOTOJIKOM IIOOBaJia:

Lem=0,3+2,7+03=3,3M,
roe:

0,3 M - TONLIUHA IEePEKPBITUSI;
2,7 M - BBICOTa IIOTOJIKA;

0) CTOSIK IepexOoauT B KaHAJTM3allMOHHBIM BBIITYCK Ha II0JIOM ITOBasa:



L, =03+207+03+H

rode,
rae:
Hnooe - BEICOTA II04Bajia, M;

B) CTOMK ITepexoguT B KaHaJIN3allMOHHBIN BHIITYCK IIOI IIOJIOM IIOABAJIa:

+03

L =03+207+03+H , +03
a) BapuanT 2.2a. CeKyHOHBIN pPacxXxod CTOKOB gcm = 2,32 11/C, Zcm =
3,3 M, MUHHMMaAaJIbHAsI BLICOTA TUAPABINYECKOro 3aTBopa (y BaHHHI) 50
MM. YUUTBIBasI, 4TO paboyasi BbLICOTa CTOsIKa MeHbIe 90 ero
omaMeTpoB (9,414 M), IpoBepsieM BO3MOXKHOCTh YCTPOMCTBA
HEBEHTUJINPYEMOT'O CTOSIKA, [IJIsT Yero UCIoIb3yeM OJaHHbIe Tabm. 3.2.5.
[Ipu 5TOM B Ka4yeCTBe PaCUYeTHOTO IPUHUMAaeM JHaMeTP MO3TazKHOT O
OTBOMA, ITPUCOENUHSIOIETr0 K CTOSIKY pacUeTHBIN Npubop (YyHUTA3 Ha
BTOPOM 3Taxke), T. e. = 110 mm.

HWuTepnonupys maHHbie 1o Tabn. 3.2.5 MexXny Lem = 3 u 4 M,
IoJIy4yaeM, YTO IMPONyCKHas CIIOCOOHOCTh HEBEHTUIIUPYEMOT'O CTOSIKA
ouameTpoM 110 MM, K KOTOPOMY IIPUCOEOUHSAETCS II03TaKHBIU OTBO[
Takxke guameTpoM 110 mM, paBHa 4,61 unu 3,77 5n/c, ecnu yroja Bxoga
KUOKOCTHU B CTOSIK paBeH 45° unu 87,5°, COOTBETCTBEHHO.

[TocKONbKYy TaOnMUYHbLIE MaHHbIEe PACCYNMTAHBI IPUMEHUTETBHO K
rUapo3aTBOpPaM BEICOTOM 60 MM, a pacyeTHas BbICOTa THApO3aTBoOpa B
HallleM cjiy4yae paBHa 50 MM, yMeHbIIIaeM IIPOIMYCKHYIO CIIOCOOHOCTD
CcTosiKa B 1,1 pa3a U OKOHYATEJIbHO UMEEM:

4,61 n/c:1,1 = 4,2 n1/c; 3,77 n/c:1,1 = 3,43 1/c.

OOa 3HauYeHHs BHIIIIE OXKKMIAaeMOT0 pacxoma CTOKOB (2,32 j/c).
[IoaTOMY B KOTTEXKE BO3MOXKHO YCTPOUCTBO HEBEHTUIIUPYEMOT O
KaHa/JIn3allMOHHOI 0 CTosgKa AuamMeTpoM 110 MM, K KOTOpOMY
ITPHUCOEINHSIIOTCS I03TaxKHbIe 0OTBOAEI guaMeTpoM 110 MM mop Ir00BIM
yrioM (45 unu 87.5°).



[Tpu aTOM crnemyeT UMETh B BULY, UYTO HUXKHUU U0 CTOSIKa [OJI2KEH
pacrosaraTbcs oA IIOTOJIKOM IoaBaa.

Ha BTOpOM 3Taxke, Ha HEBEHTUIMPYEMOM CTOSIKE yCTPauBaeTCs
IIPOYMCTKA, PEBU3US B 9TOM CJIy4dae Ha CTOsSKe He YyCTaHaBJIMBaETCH.

0) BapuauT 2.26. McxogHble JaHHBIE COOTBETCTBYIOT UCXOOHBIM
OAaHHBLIM BapuaHTa 2.2a, HO HUXXHMNM r'ub CTOsIKa pacIiojiaraeTcs Hapl
II0JIOM IIOoABajia (BhICOTA IIOOBajia 3 M).

Pa6oyast BEICOTA CTOSIKA B 3TOM CJIydae paBHa:
L=03+2,74+03+3=6,3m.

[To Tabn. 3.2.5 mpoBepsieM BO3MOXKHOCTh YCTPOKCTBA
HEBEHTUJIUPYEMOTO CTOSIKa U yOexKmaeMcsi, YTO 3TO HEBO3MOXKHO. B
9TOM ClIy4dae eQUHCTBEHHO BO3MOXKHBIM BapHUaHT - YCTPOUCTBO
BEHTUJIUPYEMOTO CTOsIKa. KOHCTPYKIIMSA HaJ3eMHOM YaCTU CUCTEMBI
KaHaJIM3alluu BeEIOMpaeTcs mo Taba. 3.2.3: ouaMeTp cTosika - 110 MM,
OuaMeTp pacyeTHOro oTBoaa (0T yHHTa3a) - 110 MM, m000# yron
IIPUCOENVHEHMS TO3TaXKHBIX OTBOAOB K CTOSAKY. CTOSIK BEIBOOUTCS Ha
0,2 - 0,3 M BHIIIIe KPOBIU KOTTEIKa U UMeET CBOOOIHOEe COO0bIIeHue C
aTMOCQEepPou.

YcTaHaBuBaTh Kakue-nmub0 nehIeKTOPH B YCThe BHITSIKHOU YacTU
CTOSIKa 3aIllpelniaeTcs.

3.3. PacueT 0e3HANOPHBIX TPYOONIPOBOI0OB

3.3.1. Yki0H i 6e3HaNOPHBIX CAMOTEYHBIX TPYOOIIPOBOAOB CIIEAYET
onpepnensaTh Io popmye

A
2g4R, (3.3.1)

rge:

A - KO3 PUIIMEHT COTIPOTUBJIEHUS II0 AJIMHE TPYOOIIPOBOAa;



V - CKOPOCTh TeUEHUS CTOUHOU XKUIOKOCTHU, M/C;

g - yCKOpeHue CBOOOIHOTO IafieHusI, M/c2;

4 - TUOpaBIUYEeCKuil paguyc, M (37ech W - IJI0Iagb XXUBOTO
Ce4YeHHs MOTOKa CTOYHOM XKUAKOCTH, M“; ¥ - CMOUYE€HHBIN IIEPUMETP
TpyOOoIIpoBOaa, M).

KoadduiimeHT COnpoTUBIEHUS II0 OJIUHE TPYOOIpoBOga MOXKHO HAUTH
o popmyire:

a 2=
1-0d %] [

4Ry (3.3.2)
roe:

K5 - Koo puieHT 3KBUBAJIEHTHON PaBHOMEPHO 3€PHUCTOM
IIEPOX0BATOCTHU

(«rumpaBIMYeCcKas IIepoxoBaTOCTh») TPyO, paBHBIM 0,00002 Mm;
Vo = 1 M/c;

a - ToKa3aTeb CTeIeHH, 3aBUCSIINHN OT IIIePOXOBATOCTH MaTepuasia
TPYO,

PaBHBIN:

a=07314x g

3, roe Ks BeipaxxeHno B MM. IIpu K3 = 0,02 MM, a = 0,258.

8 - II0Ka3aTeJlb CTEIIeHU, 3aBUCSIIUMN OT PexXHrnMa TedeHusa 2KUOKOCTH.



[Tpu moMHOM HaIlOJTHEHUU TPyOOompoBoOa:

5000
lg ———
lgRe K,
g=3-——2=3-
lgRey lgfr’;ﬂ'
v, (3.3.3.)

IIPX HEIIOJIHOM HaIIOJTHEHHMH:

500%4R
lg—*
g=3- £
Lra &, V4%
2 TRy Vo (3.3.39
rge:
R, 300D

e
£, - uucrno Peitrombaca, COOTBETCTBYIOIIlee Havay
KBaJIpaTUYHOM 00/IaCTHU TUAPaBINYECKUX COITPOTUBJIEHUN;

o
Ee §-—
1! - GaKTUYEeCKoe 4UCIIo PeliHomNbCA, 30€Ch:



D - pacyeTHBIM BHYTPEHHUU AraMeTp TPyOOIpoBoaa, M;
D - KHHEeMaTH4YecKasl BSI3KOCTh CTOYHOM ZKUOKOCTH, M2/C.
ITpumeuyaHus:

[Ipu 8>2 cnemyet npuHUMATh 8 = 2.

3HaueHUSA R ¥ w mpu pa3TMYHbIX HAMIOJTHEHUSIX TPyOOMpPOBOaa MpUBEeAeHHl B Ta0Il.
3.3.1

Tabnuma 3.3.1.

3HayeHUs R 1 w Ipu pa3UyYHBIX HAIIOJTHEHUSX TPyOOIIpoBOIa

Hanonuenue tpy6onposopna h/dp R/Dp w/D2p
0,3 0,1709 0,1982
0,4 0,2142 0,2934
0,5 0,25 0,3927
0,6 0,2776 0,492
0,7 0,2962 0,5872
0,8 0,3042 0,6736
0,9 0,298 0,7445
1,0 0,25 0,7854

3.3.2. C y4eToM TOTO, UTO OJIS IIJIaCTMaccoBHIX TpyO a = 0,258,
CKOPOCTBb TEYEHUS XKUOKOCTU Vy IIPU HENIOJIHOM HallOJIHEHUU
TPyOOIIpOBOMia paBHa



" , (3.3.4)
roe:
Vn - CKOPOCTh TeYEeHU IIPU IIOJIHOM HAIllOJIHEHUU, M/C;

Ry, Rp - rupipaBnudecKue paguycChl IpU HeIoaIHoM ("H") U IIOJIHOM
("m") HanmonmHeHUsAX TPyOompoBOda, M.

Pacxopn xKugkocTty, M3/C, paBeH

g, = {’;Wﬁ, (3.3.5)

rge:

2

7’

Vuu wy - CKOPOCTh TE4YEHHUI, M/C, U IIJIOIlladb JKUBOT'O CEYEHUS, M
IIPX JaHHOM HaIIOJTHEHHNU TPYGOHPOBO)IB_.

3.3.3. luaMmeTp caMOTe4YHOTO TpyOompoBona D, M, cienyeT
OIpenesnsaTh:

- IpU HanonHeHuu Tpyoorposoda oT 0,1 mo 0,62 BKIIOYUTEJILHO - IO
dbopmyre:

(/D) (3.3.6)



- IIpU HamOJIHeHuu Tpyborposoga >0,62 - mo popmyre:

(/o™ (3.3.7)

roe:

W:i

:H!
E;,rl - [IJIOIIadb 2KMBOT'O C€4YE€HHUA IIOTOKa

IIpumeuanue. [1ns ynpoieHusa pacueTos 1o ¢dopmynam (3.3.6) u (3.3.7)
DPEKOMEHYETCS IIOJIb30BaThCS HOMOTpaMMoOu Ha puc. 3.3.1



¥ owie

L is /e
as 4 Foa
Qi Qo3
™%
g6 g/
@ Crema mosssodanw sz EE
U Vo A Mgk Jue d gf
{
Vird ﬁ
q ¥
1o
%
BE G
20 100
200
04t 300
25 0
10 45 - twao ;ﬁ 1000
s 08 gﬁ;’g 1750
" - 3555 1500
Eu g8 10000 m?j
i0 g {4000 2500

Puc. 3.3.1. Homorpamma fajist orpefeleHus guaMerpa
KaHa/IU3allMOHHBIX TPyOOIIPOBOIOB

[Tpu mOoMb30BaHUYM HOMOTPAaMMOM Pe3yJIbTaT JOCTUTAETCS ABYMS
HaJIOXKEeHUSIMHU JINHEUKU: CHavdasa IIPSIMOU IMHUEN COeOUuHSIOTCS
TOYKHU CO 3HAUEHUSIMHU CKopocTHu V (Ha mikane V) u HanonHeHus h/D
(Ha mkane h/D) u Ha HeMoOU IKaje I mejlaeTcs: 3acedyka. 3aTeM I9Ta
3acedyKa COeOuHSIeTCsS IIPSIMOM JIMHUEMN C TOUKOU pacxXona ¢ (Ha IIKase
q). OTa npsaMas JTNHUS DPOOOIKaAETCs I0 IepecedeHus CO MIKalnou
ouaMeTpoB D, roe ¥ YUTaeTCs OTBET.

BnonHe BepOSITHO, UTO IMMOJIyYeHHOEe 3HaUYeHre quaMeTpa He OyoeT
COOTBETCTBOBATh COPTAMEHTY TPYO, M3 KOTOPHIX ITPOEKTUPYETCS
TpyOompoBoA. B TakoM cjiy4dae 110 COpTaMeHTYy BhIOMpaeTcs
OnuzKauIIMi OONMBIITUNM UIX MEHBIIUYN OruaMeTp U 110 HOMOTpaMMe
YTOYHSIIOTCS ITapaMeTPhl TEYEHUS XKUOKOCTHU, T. €. ee CKOPOCTb U
HallOJIHEHME TPYOOIIPOBOMa, ITOCKOJIbKY pPacXofd XKUAKOCTU Ha 00BbEeKTe
He MeHsieTcsa. CeoyeT TOYKY Ha IIKaje D ¢ yTOYHEHHBIM I10
COpTaMeHTy 3HaYeHUEeM aruaMeTpa COeOUHUTH MPSIMOM JIMHUEN C
TOYKOHU Ha IIKaJjie ¢, COOTBETCTBYIOIIEN 3HAUEHUIO0 PAaCYETHOI' O



pacxopa, IPOAJIUTh 9Ty JIMHUIO IO IIepecedyeHuss C HeMOU IIKajou I u
cHenaTh Ha Hed HOBYIO 3aceuky. [lasee, IPUIOKUB K 3TOU TOYKE Kpau
JIMHENKHU (TakK, 4TOOBl COeQUHUTh MeXKIy coboi mKansl V u h/D) u
Bpalllasi ee BOKPYT 3TOU TOYKM, BLIOMpaeM HOBbIE 3HAYEHUS CKOPOCTHU
TeYeHUs U HallOTHeHUs TpyOoIpoBoaa. [Ipu 3ToM ciiegyeT IOMHUTD,
YTO B COOTBETCTBUU C TpeboBanusmu CHull 2.04.01-85 cCKOPOCTh
TedeHUs OoJIKHa ObITh He MeHee 0,7 M/c, a HallOJIHEHUe
TpyOoIpoBofa - He MmeHee 0,3 ero guamerpa.

IIpumep 1. [laHo: gs = 5 11/c;V = 0,7 m/c; h/Dp = 0,5.

TpebyeTcs: Mo HOMOrpaMMe Ha puc. 3.2.1 onpenenuTb gUaMeTP
TPyOOIIpOBOMa, COOTBETCTBYIONINM copTraMeHTy TpyO I[TH]II mo TOCT
18599-83.

Pemienue. [IpssMolu TUHMENW COEOUHSEM TOYKU CO 3HAaUEHUSAMU F =
0,7 m/c u h/Dp = 0,5 u Ha Hemou wiKane | femaeM 3acedky. 3aTeM 3Ty
3aCeuKy coeOuHsieM IPsIMOU JIMHUEUN C TOYKOU g = D JI/C Ha LIKajle q U
IIPOLOJIZKaeM 3Ty IPSIMYIO JIMHUIO OO [lepecedyeHus co WKajaou D, raoe
yutaeM oTBeT D=133 mM. OTMETHUM, 4TO 3TO PaCUETHHIY, T. €.
BHYTpeHHuM nuameTp TpyOnl, a B TOCT 18599-2001 maeTcs HapyKHBIN
ouaMeTp U TOJIIIMHA CTeHKU. YTOOH MOIy4YuTh HOMUHAJIbHOE
3HaueHUe pacyeTHOI'0 AuaMeTpa, HyKHO U3 3HaYeHUs HapyXKHOI'0
ouaMeTpa BEIYECTh OBe TOJIIIUHEL CTEHKU.

[To 'OCT 18599-2001 umetorcst TpyOst ' "JI" HapyKHBIM
guaMeTpoM 140 MM C TONIIMHOM CTEHKU 3,5 MM, T.€. 3T TPYOHI B
TOYHOCTU COOTBETCTBYIOT pe3yjibTaTaM pacuerta: 140 -2 - 3,5 = 133
MM.

[IpennosoXuM, OOHAKO, YTO TOJIIINHA CTEHKU 9TUX TPYO
He[oCTaTOYHa AJI UX ITOA3eMHOM MPOKJIaAKU U HaM TPeOyIoTCs TPYOr
C TONIIMHOU cTeHKU He MeHee 5 MM. [Io 'OCT 18599-83 aTomy
ycnoBuio oTBedatoT TpyOsl ITH]I "CJI" HapyXHBIM quaMeTpoM 100 MM
C TOJIIMHOM CTEHKU 5,4 MM. PacueTHBIN qUaMeTp 3TUX TPyO paBeH:
140 -2 " 5,4 = 129,2 MM, cieqoBaTeIbHO, HYKHO YTOYHUTD
rapaMeTphl TeYeHUsI CTOYHOU XKUOKOCTU. C 3TOU L1eJIbI0 COeqUuHsIeM
npsAMOU nuHueu (Ha puc. 3.3.1- TyHKTUPHAS JTUHUS) TOUYKY CO
3HaueHueM D=129,2 MM Ha mikajsie D ¢ TOYKOU =5 JI/C Ha LIKaJle q U
IIPOAOoJIzKaeM 3Ty IPSAMYIO O0 IlepecedyeHus C HeMOU IKasou I, roe
IejlaeM HOBYIO 3aceudky. [IpukiansiBaeM Kpall JIMHEUKU K TOUKE,
COOTBETCTBYIOIIlE HOBOM 3aCe4YyKe Ha HeMOM IKajie I, coeguHsas
MeXOy coboi mKansl V u h/D, u Ipu niepecedeHuu JIMHEUKU C STUMU
IIKaJaMu IToydaeM 3HadeHus V u h/D.
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Hampumep, ocTaBnisisi HEM3MEeHHBLIM IepBOHAYaJIbHO BEIOpaHHOE
3HaueHue ckopoctu F = 0,7 M/c, momy4aeM HOBOe 3Ha4YeHUE
HaroJiHeHusa Tpybonposoga h/D = 0,55 (da puc. 3.3.1 -npsimas
muausa). OcTaBnsgs Ke HeU3MeHHBIM ITepBOoHavYalbHO BEIOpaHHOE
HanonHenue (h/D = 0,5), nony4aeM HOBOe 3Ha4YeHUE CKOPOCTH (F =
0,8 Mm/c). BooO111e, Bpallias IMHENKY BOKPYT 3aCe€YKU Ha HEMOU IIIKaJie
I, MOXKHO BEIOpATh ONTUMAaIbHEIE ITapaMeTpsl V u h/D. OnTuMaabHBIM
clenyeT CUMUTaTh TaKoe COOoTHoIlueHue V u h/D, npu KOTOpOM
obecneynBaeTCsa MaKCUMaJIbHOE 3HaYeHUe IIPOU3BedeHUs

V{hfD,

IIpumep 2. PaccuutanHble 3HaueHusa D, V u h/D aBAsi0TCSA
MCXOOHBLIMU TapaMeTpaMu OJIs OIpefesieHusT YKIoHa TpyOoIrpoBoaa mo

dopmymnam (3.3.1) - (3.3.3).

Hampumep, IpUHAT nepBbid BapuaHT: D = 129,2 mm = 0,1292 m; V =
0,7 m/c, h/D = 0,55. ITo dopmyre (3.3.3%) onpepensem napaMeTp 8:

S00x0,1252

e 0,00002

'1,25818 025 +Lg[1?><[],1292
DT 02649 149x107°

g=3 =1,6361

0,238 0,3639
=02 0.00002 1 = 0,024
4x0,26459x0,1252 0,7 )

7



. 0,0234%0,7°
19,624 0,2649x0,1292

=0,00435

[To BTOpOMY BapuauTy npu D = 129,2 mm = 0,1292 m; V = 0,8 Mm/c, h/D
= 0,5

IgSDDKD,IEQE
0.00002

1258, 025 . 0.8x0129%2
+

o 150,25 g 149x107°

g=3- =1,6554

0,258 023446
7 = 0,2 0000 LI -00s
ax0,25x012902) |07 ,

7’

(o 0.02352x08"
19,62x4x0,25%0,1292

=0,005535

4

OTMeTHuM, 4YTO HEKOTOPOE YBeJIUYeHNEe CKOPOCTU TE€YEHUS KUIKOCTHU
(c 0,7 po 0,8 M/c) MoKeT OBITH 00ECIIEYEeHO TOJILKO IIPU YBETUUYEHUN
yKJIOHa TpyOonpoBofa (B maHHOM ciydae, ¢ 0,00435 go 0,005938).

3.3.4. [Ipu u3BeCTHHIX 3HAYEHUAX OUaMeTpa U YKJIIOHA CAaMOTEYHOT O
TPyOONIpPOBOZia CKOPOCTh TEYEHUS KUAKOCTHU V[ IPU €T0 MOJTHOM
HAIIOJIHEHUU ONpPeHesisieTCs CIenyolIuM 00pa3oM:

dbopmyner (3.3.1) u (3.3.2) mpeoO6Pa30BEIBAIOTCS K BUIY:



A

2gdk  2gh (3.3.1%)
A =02 i =[£]
%, L (3.3.23)

o ¢opmyne (3.3.2%) paccuutsBaeTcs KO3PPUIUEHT A1:

u3 popmyel (3.3.1?) ompenensercs napaMeTp

vy

ne

IT-"F: = zgﬂz
’;11

; (3.3.8)

nmyTeM nmombopa ckopoctu Vi u3 gopmyntl (3.3.3) onpegenseTcs
3HaYeHUe IIapaMeTpa 8 TaKUM 00pa3oM, UYTOOkI 3HaUEHUEe

|1;,r'£

® PAaBHAJIOCH 3HAYEHHUIO

I.P':EB dopmyne (3.3.8).



IIpumep 3. [lano: Tpy6a ITHI "CJI" HapyXHBIM nuaMmeTpoMm 140 MM
(pacueTHb guameTp D = 129,2 MMm), ee ykinoH i = 0,006 (K5 =
0,00002 M, a = 0,258).

TpebyeTcst onmpenenuTh CKOPOCTH TEUYEHUS M PACXOObl XKUIKOCTH IPHU
HaIlOJIHEeHU X TpyOorposoda 0,3-1.

Pemenmue. ITo popmyne (3.3.2%) onpepensgem Ko3bUITUEHT A7:

0,258
A= D,E[ D[’]DIDEDQDEE] = 0,0205

W3 dopmynet (3.3.2a) onpenensieM IapaMeTp 'P::

e - 12,62 0,1252x0,0

: =0,7312
0,0208

3amaeMcs 3HaueHueM Vp (11 IepBOM UTEpaluU CJIelyeT B3STh

& — —
\/E B ‘-'D:Bl2 - [],8551.) IToncrasisieM 3TO 3Ha4YeHUe Vi B 3HaMeHaTelb
dopmynkl (3.3.3), UMeeM:

g 300%0.1292
L 0,00002 _. 65092
§=3 LgDBSﬁlKDJEQE ’ 'Eﬁﬁ_1ﬁ534

149x107°



Bo3Bogum npuHsiToe 3HayeHue Vn (0,8551) B ctenens "8" (1,6634):

7E = 07707

N CPAaBHHUBa€M CO 3HAYEHHNEM

P:f, noaydeHHBIM U3 Gpopmynel (3.3.8). [IoCKONIBKY OHM He COBIAZaloT,
IIOBTOPUM pacyeTsl, IpuHaB Vp = 0,83 M/c, umeeM:

65092
g 052701292
1,49x107°

=1,65587

g =

e =083 =734

Temeps oba rmapameTpa

P:f COBMAaIaloOT JOCTATOYHO OMU3KO (OTHOCUTEIbHASA OIIrOKa He
npesriaeT 0,5 %). IlosaToMy A pacdyeToB npuHumaeM: Vp = 0,83 M/
c, 8 = 1,65987. Pacxop XXKUOKOCTU IIPU IIOJTHOM 3all0OJTHEHUU paBeH:



4, =183%0,785%0,1292" = 0,010884¢ /c = 10,88/ c.

rme: 0,785 7 0,12922 = 0,0131 M? - mIomWans cev4eHUs TPYOB®I.

CKOpPOCTH TeYeHUS KUOKOCTU IPHU JIFOOBIX HAaIOJTHEHUIX
TpyOOIIpOBOfa paccuyuTheiBaeM 1o dopmyne (3.3.4), a pacxomsl - 110

dopmyne (3.3.5):

1358

_— 0,759
LR &Y
o= |2t -o083 =t
Ri’! R?é

15 ymoOCcTBa pacyeToB IIPEeACTaBUM OTHOIIIEHUS

Wy 1a6m1.3.3.2.
Tabnuia 3.3.2.

3Hauenusa Ry/Rn 1 wy/wn

Hanonuenue h/D | Ru/Rn | wx/Wn Hanonuernue h/D | Ru/Rn | wiw/Wn
0,3 0,6836 | 0,2523 0,7 1,1848 | 0,7476
0,4 0,8568 | 0,37357 0,8 1,2168 | 0,85765
0,5 1 0,5 0,9 1,192 0,9479




0,6

1,1104

0,6264

Pe3ynbTaThl pacyeTOoB MO oIlpeaesieHnio Vy U gs 3aHocuM B Tabn. 3.3.3.

Tabmnuna 3.3.3.

3Ha4YeHUusI CKOpPOCTU Vy U pacxomna (s

Hanonuenue h/D Vu, m/c | gs, n/c Hanonuenue h/D Vu, m/c | gs, n/c
0,3 0,622 2,055 0,7 0,944 9,245
0,4 0,738 3,61 0,8 0,963 10,82
0,5 0,83 5,44 0,9 0,948 11,77
0,6 0,8985 7,37 1 0,83 10,88

IIpumep 4. [lano: Tpy6a I1BX «C» nuameTrpoMm 225 MM, ee YKIIOH i =

0,008.

TpebyeTcs onpenennTh CKOPOCTb TEYEHUS U PACXOM XKUOKOCTHU IIPU
Hanomnuenuu h/D = 0,7.

Pemienue. ITo copramenTy Tpy0o IIBX (TOCT P 51613-2000)
OIpefiensieM, YTO HOMUHAaIbHAS TOJIIIMHA CTEHKU y TPYOBI CPEIHETO
TUIla paBHa 6,6 MM, T. e. pacyeTHBIU nuaMmeTp D = 225-2-6,6 = 211,8

MM = 0,2118 M.

ITo dopmyre (3.3.2%)onpenensem Ko3bOUITUEHT A1:

0,258
A= D,E[ D’DDDDE] =0,01:3

0,2115



http://www.complexdoc.ru/ntd/481550

ITo dopmyre (3.3.1%) onpepensieM mapaMeTp

e 18,62x0,2118x0,008

: =1,3166
0,0183

3agaeMcs 3HaYeHUEM

V= 18166 = 13478 1, TIOACTaB/IsASA ero B 3HaMeHaTelNb GopMyisl (3.3.3),

nMeeM:

g S00X02118
. 000002 _, 67239
¢=3 g LATBX021T8 Tk
149107

Bo3BoguMm Vi B cTeneHs "8": 1,34781'7294 = 1,6756 u, cpaBHHUBAsA 3TO
3Ha4YeHHe CO 3HaYeHHueM

P:f, onpeneneHHbIM U3 Gopmynsl (3.3.1a), BUAUM, YTO OHU HE
coBnapgawT. [I[pyHuMaeM HOBOe 3HaueHUue Vp, Hanpumep, Vo = 1,41 m/
c. Torga:



67239
¢ g AD02TT LI318

149x107°

I[Ins pacdetoB npuHuMaeMm Vp = 1,41 Mm/c, 8 =1,7318,

1+a _1+0,258
s 17318

= 0,7264

Hcnonb3ysa dopmyny (3.3.4) u Tabin. 3.3.2, IONyYUM:

Vir =1A1x1 1848 = 1595 /¢,

au; = (0,7476x0,785%0,2118|x1,595 = 0,042 /c =42a/c

IIpumeuyanue. [Ins o6meryenus pacueToB B [1pun. 8-11 npuBeneHH
TaOIUILIBL AJI1 TUAPABINYECKUX pacyeToB 0e3HaIlOPHBIX
TpyO6onpoBomoB u3 Tpy6 I1I1, IIBX, ITHII u TIBI.

I'maBa 4. METOIOUYECKHE OCHOBbI KOHCTPYUPOBAHUA
BBITA2KHBIX YACTEHA KAHAJIXL3AITMOHHBIX CTOAKOB
4.1. IIpuyuHBbI 00MepP3aHUS BBITSAXKHBIX YaCTeH
KaHA/IMU3allHOHHBIX CTOSIKOB
PaHee yXe yKa3bIBAJIOCh, YTO Yepe3 BHITIKHYIO YaCTh

OCYIIECTBIISIETCS IPUTOK BO31yxa U3 aTMocdepsl B mporecce
OBUKEHHUS XKUIKOCTH IO CTOSIKY. DTO CIIOCOOCTBYET CHHXKEHHUIO B HEM



meduimTa Bo3myxa. B yackl MUHMMAaIbHOTO BOTOOTBEOEHUS Yepe3
BBITSI?KHYIO YaCThb B aTMOC(epy BEIXOOUT 3arps3HEHHBIN BO3YX U3
Hapy>XHOU KaHaTM3allMOHHOU ceTu. TakuM oO6pa3omM, obeciedynuBaeTcs
BO3yX000MEH B IIOCJTIETHEN.

CpaBHeHUe IPOMyCKHOM CIIOCOOHOCTH BEHTUJIMPYEMBIX U
HEBEHTUJIUPYEMbBIX KaHaIU3allMOHHBIX CTOSIKOB (cM. Tabn. 3.2.1 -
3.2.5) gaeT BO3MOXKHOCTDL CHOejlaTh BEIBOJ O TOM, YTO
HEBEHTUJIUPYEMBIN CTOSK, pabodasi BEICOTa KOTOPOTo IIpeBkiaeT 90
D¢m, IporiyCKaeT 3HaYUTEJIbHO MEHBIIINE PACXOAbl KUAKOCTH.

BBITSIZKHas 4aCTh CTOSIKA BHIBOOUTCS BHIIIE KPOBIU 3MaHUA U,
clegoBaTeNIbHO, IOOABEPKEeHa BO3[IEUCTBUIO aTMOC(EPHEIX YCIIOBUMH.
M3BEeCTHO, YTO B 3UMHEE BPEMS BHITSIXKHBIE YaCTH CTOSIKOB B OOJIBIIION
CTETIeHU IToABepKeHbl 00Mep3aHuio. [Ipy 5ToOM KaHaIU3allMOHHBIE
CTOSIKM BBIXOOST U3 CTPOSI, PE3KO0 CHUXKAETCSI KOMPOPTHOCTh 3MaHUU U
HapyIIaeTCs PEeXXUM BEHTUISALINYN HapyKHBIX CeTell KaHaIu3alluu.
[TosTOMy U3y4YeHME IPUYUH CHEr00Opa30oBaHus Ha BHYTPEHHEN
IIOBEPXHOCTHU TPYO BHITSIKHBIX YaCTeN CTOSKOB U pa3dpaboTKa crocoba
O0OpBOBI C 3TUM HexXKeJlaTeIbHBIM SIBJIEHHEM SIBISIOTCSI BeChbMa
BaKHBIMM 3aflavyaMHU.

3aMephl OTHOCUTEJILHOM BIaXXKHOCTU BO3[yXa, BEIXOOSAIIETO U3 TPyO
BBITSI2KHBIX YaCTEM CTOSIKOB, ITOKA3bIBAlOT, YTO OHA COCTAaBJISIET, KakK
npaBuino, 100 %. Takum o6pa3oM, eciid TeMIlepaTypa BHYTpPeHHeN
IIOBEPXHOCTHU TPYOBI CTAHOBUTCS HUXKE TEMIIEPATyPhl TOYKHU POCHI,
n30bITOYHAS Bllara U3 BO3[IyXa, COIIPUKACAIOIIerocs C 3TOU
IIOBEPXHOCTHIO, HAXOAUTCS B KAlleIbHO-XKUOKOM COCTOSHUU U
BBITIA@aeT B BUAe KoHAeHcaTa. O4eBHUOHO, YTO IIPU OTPULIATETbHBIX
TeMIlepaTypax 3Ta Bjlara 3aMep3aeT, IIpeBpalllasich B uHel. UHeu
CMauyMBaeTCs BJIaroy W IpeBpalllaeTCs CHavdasla B PHIXJIBIN CHET, 3aTEM
B IJIOTHBIM ¥, HAKOHEII, B JIell, @ BHYTPU BBITSKHOM YaCTU CTOSIKa
00pa3yloTCcs KOJblieBble€ CJIOM CHEera U Jiba.

TeMHepaTyprIﬂ PE2KHUM B BHITAZKHBIX HAdCTAX OMMHOYHEBIX CTOSAKOB, T.
€. CTOAKOB C CaMOCTOATEJIBHBEIM BBIXOOOM Ha KPOBJIIO 30aHUA, UMEET
AHaJIOTUYHBIN XapPaKTeP B PA3JIMYHBIX KIIMMATUYE€CKHUX YCIIOBUAX (QI/IC.
4.1.1).
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Puc. 4.1.1. 3aBuCUMOCTS TeMIlepaTyphl BO3OyXa, BHYyTPEHHEU U
BHEIITHEM MTOBEPXHOCTEM TPYO BHITSIXKHBIX YaCTeM OOUHOYHBIX CTOSIKOB
OT pexXrMa BOOOOTBEOEHHUS

CrIomIHBIMYA TUHUSMHU Ha rpaduKe IIOKa3aHbl TEMIIEPaTyPH
BHYTPEHHEN W Hapy2KHOU ITOBEPXHOCTEM TPyO: BepxHUEe JTUHUY -Ha
yephake, CpeJHUE - Ha TpaHulle KPOB/IU U YyepaaKa, HUXKHUE - BhILIE
KpoByu. He3aBucuMo OT MaTepuasna TpyO ¥ TOJIIUHELI UX CTEHKU
TeMIlepaTypa BHYTPEHHEN U BHEIIIHEUN IIOBEPXHOCTEN OT/INYaeTCs He
O6onee yuem Ha 1°C (mosToMy Ha rpadukax mokalaHbl OOHOM TUHUEN).
[IyHKTUpHBIE TUHUYU -U3MEHEHUS TeMIlepaTyp BO3yXa B BbITSIKHOU
4aCTU CTOsIKa. TeMIiepaTypHBIU PEXKUM B CTOSIKE B TeYEHUE CYTOK
IIOCTOSTHHO ¥ PE3K0 U3MEHSIETCSI, OTHOCUTENIbHO CTAOUIbHLIM OH
CTAaHOBHUTCS JIMIIb B HOYHBIE YacChl. [Ipy TpaHCIIOPTUPOBAHUU
KUIOKOCTHU M0 CTOSKY B BBITSKHYIO YaCTh YCTPEMJIIETCS BO3OYyX U3
aTMocdepnl, YTO 0COOEHHO XapaKTEPHO AJI Y4aCOB MaKCHUMaJIbHOTO
BOOOOTBEMIEHUS. DKEKIIMS HapPyKHOT'0 BO3IyXa B CTOSK CIIOCOOCTBYET
OBICTPOMY OXJIAXK[I€HUIO BHYTPEHHEN MOBEPXHOCTU TPYOHI.



CoBepIIeHHO 0OYEBUOHO, YTO TEIMJIOUIOMSAIINSA TPYO IIPU 3TUX YCIJIOBUSX
HeadpeKTuBHA.

[Tpu mpoBemeHUMN 3KCIIEPUMEHTOB B KIIMMaTUUYECKUX YCIJIOBUSX
MOCKBBI CEMb U3 BOCbMU BBITSI?KHBIX YaCTEUW U3 YYT'YHHBIX TPYO
ouaMeTpoM 150 MM, BEIIOJTHEHHBIX B COOTBETCTBUM C TPEOOBAHUSIMU
CHull II-T".4-70, mOTHOCTHIO 3aMeP3JIM IPU TeMIlepaTypax Hapy2KHOT 0
BO37yxa [0 MUHYyC 25°C, 1mocye 4ero oHu ObIIM 3aMeHEeHBI
9KCIIEPUMEHTAJIbHEIMU TPyOaMU TeX K€ ¥ MEeHBIIUX OUaMeTPOB U3
OPYyTUX MaTepuasioB. [Ipu TOM XKe TeMIepaTypHOM PERUME 3TU TPYOBI
TaK2e MMOJTHOCThIO 3amMep3nu. CnemoBaTenbHO, MaTepualn Tpyo He
OKa3bLIBAET ITPAKTUYECKOTO BIUSHUS Ha Ipoiecc ooMep3aHus.

OnHOBpPEMEHHO YCTAaHOBJIEHO, YTO MHTEHCUBHOCTh CHErooOpa3oBaHUs
IIPSIMO TIPONOPLMOHaTbHA AUaMeTPy BBHITSAKHOM YaCTU CTOSKaA.

OOpa3oBaHHEe CHETOBOTO CJIOSI HA BHYTPEHHEM ITOBEPXHOCTHU TPYO
BBITS2KHBIX YacCcTel, He YMeHbIIas IJIoUIaau Temnonepenanien
IIOBEPXHOCTHU TPYOBI, U3MEHSET TEIJIONPOBOOHOCTh TPYO. B aTOM
clydae MHTEHCUBHOCTh CHEroo0pa3oBaHUS OTKJIOHSETCS OT
JIMHEWHOTO 3aKOHa. B CBsI3U C TeM, UYTO UHTEHCUBHOCTbD
cHerooOpa30BaHUs 3aBUCHUT OT psiga pakKTOpPoB (HarrpuMep, TOIMINHA
CHEroBOI'0 CJIOsl, €r0 COCTOsTHHE - UHEH, PHIXJIBIN CHET, IIJIOTHHIU CHET,
jief]), y4ecTh KOTOPhIe MPaKTUYeCKU HEBO3MOXKHO, OIIPENeTIEHUE ee
3HAYUTEJILHO yCIoXKHsIeTcsa. OmHaKo Ha OCHOBaHUU
9KCIIEPUMEHTAJIbHBIX JaHHBIX MOXKHO CIelaTh BEIBOL O TOM, YTO
HaJIn4ue CHETOBOT'O CJI0SI CHUXKAaeT MHTEHCUBHOCTh
cHerooOpa30BaHUSI.

YBenuueHre UHTEHCUBHOCTU CHETooOpa30BaHUs B TpyOe OOIbIIETO
ouaMeTpa oO0bsICHSIeTCs OOJIbIel MJIOaAbio ee TeIljlolepenaloen
IIOBEPXHOCTH, MOCKOJILKY KOJIMYECTBO TEIJIa, ITPOXOsIlee yepes
CTEHKY B €IUHUIY BpEMEHU IIPU YCTaHOBUBIIEMCS TEIIJIOBOM ITOTOKE,
YBETUYUBAETCS C YBEJIMUEHUEM IIJIOIIaaN ITOBEPXHOCTHU TPYOHI.

Ha ocHOBaHMM 3KCIIEPUMEHTAIbHLIX MCCIIEIOBAHUM CleJIaHbl
CIIeyIoIre BbIBOOHI:

1. TTpu ogmHaAKOBBIX aOCOMIOTHHIX 3HAUEHUIX TEMIEPATypP HapyKHOTO
tn ¥ BRIXOOSILETO M3 BHITSI2KHOU YaCTHU CTOsSIKa tg BO3OyXa

t, _1
t

E MHTEHCHUBHOCTDH CHel"OO6p8_30BaHI/I$I IIPAMO ITPOITIOPIIMOHAJIEHA
OuaMeTpy BBITSIZKHOHM YaCTH CTOSKA.



2. Ilpu

<1
z ITPOUCXOOUT CTaUBaHUE CHETa C BHYTPEeHHEMN MOBEPXHOCTH
TPYO BBHITSIKHBIX YaCTEM CTOSIKOB.

3. IIpu
t
1< <2
t
E IIPOUCXOOUT TO 0Opa3oBaHUEe CHETOBOTO CJIOS

onpeneneHHoﬁ TOJIIIXHEI, TO €TI0 CTauBaHHE.

4. Tlpu
ke > 2
t .
E Ha4YWHaeTCs CTaOWUIbHEIN IIPOIIeCC CHeroo0pa30oBaHUsa

KOTOPBIM IIPOTEKAeT TeEM HHTEHCHUBHEE, 4YeM OOJIbIIle 39TO OTHOIIEeHNEe

5. DKeKIU XOJIOOHOT0 BO3Ayxa U3 aTMOC(EPHI B CTOSIK OBUKYIIENCS
B HEM XKUOKOCThIO CIIOCOOCTBYET IIPOIIECCY CHEro0Opa30BaHUs.

CrnepmyeT yKa3aTh, 4TO (UIlorapKa - KPyTJIbIi KOINaK U3 KPOBEJIbHOU
2KEeCTH, KOTOPBIM KECTKO KPETIUTCS K BBITSI?)KHOM YaCTU CTOsIKa (110
TEPMUHOJIOTUY, IIPUHSATON B BEHTUJISIIUY, OH HOCUT Ha3BaHUE
nedIeKTOP-IIPOCTOM KOJITaK), TaKXKe CIIOCOOCTByeT ee 0OMep3aHUIoO.
Do 1970 r. yctaHoBKa (pirorapok Oninia o6s13aTenbHOM. CUMTANOCh, YTO
YCTPOUCTBO (JIOrapkKy HeoOX0auMO IJIsl ITPeoTBPaIleHUs IToMlagaHus
B KaHAJIU3allMOHHBINA CTOSIK aTMOC(EPHBIX 0CAaIKOB U TOCTOPOHHUX
rmpeaMeToB. Kpome TOTO, IIpearoaranoch, 4YTo, KakK ¥ BCAKUMN
nedIeKTop, KOJIIaK CIIOCOOCTBYET MOBHIIIIEHUIO MHTEHCUBHOCTHU
BEHTUJISIIUY BHYTPUIOMOBOM KaHaIN3allMOHHOM CETH.

[To popmynam, IpUMEeHSAEMBIM IIPU pacyeTe BHYTPEHHUX BOJOCTOKOB,
MOZKHO OIIpelesIuTh KOJINYeCTBO OCAAKOB, JI/C, IIONafaluX B
OTKPHITBHIM CBEPXY KaHaIU3al[UOHHBIN CTOSK:



0o = Fyti 110000

ya
rge:

Fxp - BomoCcOOpHas miolank KpPOBiHU (IIJI0Laab XKUBOI'0 CE4eHUsI
BBITSI2KHOM YaCTH KaHaJIM3allMOHHOIO CTOsSKa), M*;

20 - UYHTEHCUBHOCTbD O0XK[s, JI/C ¢ 1 ra, s JaHHON MEeCTHOCTHU
ITPOOOJIXKUTEJIbHOCTRIO 20 MUH HPU IIepuoae OOJHOKPAaTHOTO
IIPEBLIIIEHUS] PAaCUYEeTHOM MHTEHCUBHOCTH, paBHOM 1 rony (mms

Mocksel 20 = 81) MakcuManbHOE KOJIUYECTBO OCAOKOB (B YCIIOBUSAX
Mockaerl), nonagamoniux B 10 000 BBITSIZKHBIX 4YaCTeH CTOSIKOB
ouameTpoMm 150 mM, coctasur 1,43 n/c. UebiMu cnoBamu, B 10 000
KaHa/JIU3allMOHHBIX CTOSIKOB AuaMeTpoM 150 MM OymeT mocTymaTh
pacxop, paBHBIM MaKCUMaJbHOMY CEKYHOIHOMY pPacXony KUOKOCTU OT
OOHOTrO CMBIBHOTO 0auKa yHUTa3a. Takoy HeOOJIbIION pacxon He
MO2KET ITOBJIUATH Ha Pab0Ty HapyKHOU KaHaIN3allMOHHOU CETH.

[ paboTH Konmaka Kak gedeKTopa He00X0OqUMO, YTOOBI
paccTossHre MexXay o0pe3oM TpyOrl ¥ KOJIIIakoM cocTassno 0,4
ouamMeTpa TPyORI, T. €. B pacCMaTpuBaeMoOM ciiy4dae - 60 Mm.
OueBHUIHO, YTO IPU YKa3aHHOM 3a30p€e IOCTYIIJIEHHE 0CaagKOB B TPyOy
He nnpekpatutcs. [Ipu ymeHnsiieHnuu xe storo 3asopa ¢ 0,4 mo 0,1
ouaMeTpa TPyObl YBEITUYMBAETCS COMMPOTUBJIEHNE BHIXOOSAIIEMY IIOTOKY
BO37yxa B 4 pa3a. B To ke BpeMs KOJIakK, sIBASSCh 3HAYUTEJIbHBIM
MECTHBIM COIIPOTUBJIEHHEM Ha MYyTU BHIXOASIIEr0 U3 CTOSIKA BO3AyXa U
OOMOJTHUTEIbHOM ITIOBEPXHOCTHIO IJIsI CHEr00Opa30BaHus,
CII0COOCTBYET 0OMep3aHUI0 BEITSKHOM YaCTH.

CnenyeT yKa3aTh, YTO OTKpPHEITasi TpyOa TakKe SBJISETCS
nednekTopoM. [Ipu 5TOM cpaBHEHUE XapaKTEPUCTUK HOedreKTopa -
IIPOCTOM KOJIakK 1 gediieKTopa - OTKphITasa TpyOa JoKa3bIBaeT
IIPENMYIIIECTBO BTOPOTO IIPU HalpaBJIEeHUM BeTpa, NePIeHOUuKYIIPHOM
ocu TpyOBI, ¥ IIPU pacxofax BO3[ayXa, XapaKTEPHBIX OJIs1 BHITIXKHOU
YacCTU CTOSIKOB (M3 CTOsIKa BRIXOOUT He Oosee 150 M~/4 Bo3gyxa).
BriTsizkHas 4acTh 6e3 Kojmnaka oOMep3aeT B 3HAUUTEIbHO MEHbIIIEN
CTeTNeHU (IIpU IPOUYUX PABHBIX YCIIOBUSX).

4.2. PeKOMEeHIAIlHH 10 YCTPOUCTBY BBITSI2KHBIX YaCTeH

KaHAJIH3AITHOHHBIX CTOsAKOB

s YCTPAaHEHHUA ITIPUYNH O6Mep3aHI/I${ BBITSI?2KHBIX YaCTel CTOSIKOB
Hauboiee OYEBUOHBIM IIPEOCTABIISAETCA YBEIIMUEHUE TEMIIEPATYPHI



IIOBEPXHOCTHU TPYO BHITSIKEK C TeM, YTOOBI 00ECIIeYUTh YCIIOBUE

¢| . OmHakKo 000rpeB 3TUX TPYO (HampuMep, 3JIeKTPooOOTrpeB) u3-3a
OOJILIIIOTO YKCJIA BHITSIKHEBEIX YaCTEH OKAa3bIBA€TCS 9KOHOMUYECKH
HereaecooOpa3HbIM.

3amada moriia Obl OBITH pelIeHa IPU CHUXXKEHUU BJIa’KHOCTU BO3AyXa B
BBITSI2KHOM YaCTH CTOsIKA. [[J1sT 9TOT0 HEOOXOOMMO He MOIIYCTUTD
IIOCTYIIZIEHUSI 3arpsi3HEeHHOT0 BO3[TyXa U3 HAPYKHOU CeTu
KaHaJIU3alluKM B BRITSIKHBIE YaCTH CTOSIKOB, UYTO MOCTUTAETCS
YCTPOMCTBOM THAPABINYECKOT0 3aTBOPA Ha KaHAJIN3aI[MOHHOM
BBIITyCKe U3 3maHusi. OgHAKO MPH 9TOM IIOBLIIIIAETCS BEPOSITHOCTD
oOpa30BaHts 3aCOPOB B KAHAJIM3AIIMOHHKIX BEITYCKAX M, KpOMe TOrO,
He 00ecIeYynBaeTCs BEHTUIISIUS HaPyKHOM CEeTH.

Hamnbosnee mpoCTHIM MEPOIMPUSATHEM I10 JTUKBUOAIIMY 0OMep3aHUsI
BRITSI?KHBIX YaCTEU SIBJISETCS YMEHbBIIIEHNE UX TEMIonepenaonen
ITOBEPXHOCTH, UTO OCTUTAETCS YMEHbIIIEHUEM BLICOTHI BHITSI2KHBIX
YyacTel Hag KpPOBJieU 3aHus.

[I71s1 TOro YTOOH! BEITSIXKHASA 4acTh He paboTasia Kak BOOOCTOYHAs
BOPOHKA U [OJIs1 COOJIIOEHUST YCIIOBUM KaueCTBEHHOM 3a0eTIKU
PYIOHHOM KPOBIIH, BEICOTA BBITSI?KHOM YaCTH OOJI2KHA OBITH HE MEHEe
150-200 MM. YCTpOUCTBO YKOPOUYEHHEIX BHITSIKHEBIX YaCTeU CTOSIKOB
HeJIb35 PEKOMEHOOBaTh OIS 3TaHUM C 9KCIJIyaTUPYEMBIMHU KPOBJISIMHU,
Ha KOTOPBIX KaHaJIM3allMOHHBIE a3kl JOIXKHBI OLITh YOaIeHbl U3 30HEI
ObIxaHus Jmofei. B coorBeTcTBUU ¢ TpeboBanusamu CHull 2.04.01-85*
BBICOTA BHITSIKHOM YaCTU Ha 3KCIJIyaTUPYEMBIX KPOBJISIX OOJI?KHA OBITH
3 M, OOHAKO BBEITSI?KHaS 4aCTh TaKOU BHICOTH UMEET YPE3MEPHO
0O0JIBIIIYIO TEIJIONEePenalollyio TOBEPXHOCT.

CnemyeT OTMETUTh, YTO OOJILIIIOE YKUCIIO BBITSIXKHBIX YaCTeH yXyOlllaeT
TEXHUYECKOe COCTOSIHHE KPOB/IHU 3TaHUl. B HEKOTOPHIX ITPOEKTax
neueOHBIX 3MaHUM Ha KPOBje OauHoM 70 M OBIBAET COCPEAOTOUYEHO N0
50 BBITSI2KHBIX YaCTel KaHAIU3allMOHHBIX CTOSTKOB. O0beguHeHNe
IIOBEPXY HECKOIBKUX CTOSIKOB OJHOM BBHITSI?ZKHOM YaCThIO MOXKET
HUCKITIOYUTH ITOCTYIJIEHWEe HAaPyKHOTO BO3IyXa B CTOSK. TOT BEIBOJ
OCHOBBLIBAETCST Ha MaJIO¥ BEPOSITHOCTA OOHOBPEMEHHOTO
TPAHCIIOPTUPOBAHUS X KUOKOCTH CPa3y II0 BCEM CTOsSIKaM, BXOOSIIINUM B
00BbeUHSIEMYIO IPYIITYy. AHAJIN3 C IIOMOIIBIO0 3aKOHOMEPHOCTEN
TEOPHUH BEPOSITHOCTH II03BOJISET CHeNIaTh BEIBOI O TOM, YTO
BEPOSITHOCTh OMHOBPEMEHHOM PabOoTHl TpexX KaHaIM3aIluOHHBIX


http://www.complexdoc.ru/ntd/388840

CTOSIKOB BeChbMa MaJjla U MpaKTUYeCKU paBHAa HYJIIO TPU 00beOIUHEHUU
IISITH 1 00JIee CTOSIKOB OJTHOM BBHITSI2KHOM YacThio. [Ipu aToM
aMIIJINTyda OTKJIOHEHUS MUHMMAaJIbHBIX TeMIIepaTyp BO3ayXa OT
CpenHUX 3Ha4YeHUu OymeT TeM MeHbIlle, 4eM OOJIbIliee YHUCIIO CTOSIKOB
00beOUHSETCS OJHON BHITIXKHON 4acThio. UHBIMU ClTOBaMU, IIpHU
yBeJINYEHUN Yncjia 00beINHSAEMbIX TOBEPXY KaHaIn3alluOHHBIX
CTOSIKOB CTaOuIbHEE CTAHOBUTCS TEMIIEpaTyYPHBIM PEXUM B
00BbeOMHSIONIEN UX BBITSIKHOM YacTU, B KOTOPOM TeMIepaTypa
Bo3ayxa Oy[eT CTPEMUTBHCS K TeMIlepaType BO3oyXa B IIOMEIeHU N
(18-20°C).

9To noATBepKIOaeTCs pe3yabTaTaMM 3KCIIepUMEHTaJIbHBIX
rcciaegoBanuu (puc. 4.2.1). I[Ipu sToMm ciegyeT NOOYEPKHYTH, YTO
rpaduKy OJisi BCeX 9KCIIEPUMEHTAJIbHBIX BEITSIZKHBIX YaCTeH,
00BbeOUHSIONINX TPYINHI CTOSIKOB, HOCAT aHAJIOTUYHBIM XapakTep. Ha
9TUX rpaduKax OTCYTCTBYIOT ITUKH, COOTBETCTBYIOIIINE
oTpuIlaTeJIbHBIM TeMIIepaTypaM, KOTOphble XapaKTEPHHI 151 rpaduKOB
H3MeHEHUS TeMIIepaTyp BO3[yXa B BHITAXKHBIX YaCTAX OOUHOYHBIX
CTOSKOB (cM. puc. 4.2.1). IIpuBegeHHble TPaPUKU CBUOETEILCTBYIOT O
CTaOUIBPHOCTHU TEMIIEPATYPHOI'O PEXUMa BO31yXa B
9KCIIEPUMEHTAIbHOM BHITSIKHOU YacTu. CHeroo6pa3oBaHUs B
9KCIIEPUMEHTAIbHEIX BHITSIXKHBIX YaCTsIX He HaOJi0ganoch.

HapexxHast paboTa sKCnepuMeHTaJIbHBIX CUCTEM KaHalIU3alluu
IIOATBEPKIAET IOJI0XKEHNE O TOM, YTO BEPOSITHOCTb OJTHOBPEMEHHOT O
TPaHCIIOPTUPOBAHUS XKUAKOCTH Cpa3dy II0 BceM 00beANHSAEMbIM
cTosIKaM o4eHb Masa. CnemoBaTeNnbHO, pacXomd Bo3[yXa, HEOOXOOUMBIMN
OJIsI KOMIIEHCAIlUU 9KEKTUPYIoIel CIIOCOOHOCTH XKUOKOCTH,
IIOCTYIIAaeT BCIIEM 3a 3TOM XKUIOKOCTHIO He U3 aTMOC(EPH], a U3 CTOSKOB,
KOTOpPHIE B JaHHBIM MOMEHT CBOOOIHEI OT KuAKocTU. OTCiofa ciiegyeT
BBIBOJI, YUTO BBITS2KHAsA YacTh, 00beAUHAIOIIasI TPYIIY CTOSKOB,
CITy2KHUT TOJIBKO IIE€ISIM BEHTUIISIIUU Hapy>KHOU CETH, U, TAKUM
oOpa3oM, cucTeMa KaHaJIu3allii CO CTOSIKaMM, 00beJUHEHHBIMU
IIOBEPXY, MOXKEeT HOpMaJlbHO (PYHKIIMOHNPOBATh O€3 BHITSIKHOM YaCTH.



F
|

\

Fi
LY
|
F

1|

I

g -

=F|

Puc. 4.2.1. TemnepaTypHEIN PEXXUM B BEITAXKHOU YacCTH,
ob6benuHsIone 11 KaHaIU3aIMOHHBIX CTOSIKOB

KpuBble: 1 - TeMriepaTypsl BO34yxa Ha BEIXOOE U3 BHITSIKHOU 4acCTy; 2 -
TeMIlepaTyphl HapyKHOI'0 BO3ayXxa

[I711 moOTBEePKAEHUS 9TOTO BhIBOAA OBLIM ITPOBEIEHH! B IBYX pPeKUMax
3KCIIepUMeHTa/IbHEIE UCCIIeOBaHMS IIPOIIYCKHON CIIOCOOHOCTH OJHOTO
13 11 06beAMHEHHBIX CTOSIKOB CUCTEMBI KaHaTU3alluM: IIPU OTKPBLITOU
U IIPU 3aKPBLITOU BBITAXKHOU YaCTH, B TOM YUCJIE B peXUMe
OJIUTEJIbHOU 3KCITyaTauuu - 10 u 8 cyT. Pe3ynbTaThl 3TUX
HCCJIeOBAHUU ITOJIHOCTBIO IIOATBEPAUIIN BCE IIPEAIIONIOKEHNUS.

Ha ocHOBaHUM pe3yIbTaTOB UCCIIE€JOBAaHUU MOXKHO PEKOMEHO0OBATh
KOHCTPYKIHIO 03 BHITSI2)KHOM YaCTH: [JISI TPYHIIIEI 00beqUHSIeMbBIX
IIOBEPXY CTOSKOB B 3[JaHUAX C 3KCIIJIyaTUPYEMBIMU KPOBJISIMU; B
30aHUsIX KaCKaJHOU KOHCTPYKIUU, KOTAa KPOBJIsI OOHOU CEKIIUU
pacIioyokeHa o[ OTKPhIBAEMBIMU OKHAMU U OAJTKOHHLIMU OIBEPSIMU
OPYTOH, a TaKXKe B TeX CJIy4dasiX, KOorga HEBO3MOXKHO YCTPOUCTBO
BBITSI2KHOM 4aCTU CTOSIKa.

BHITS2KHBIE YaCTHU ClIeQyeT yCTpauBaTh AJisi 00ecliedYeHusl BEHTUNISIIUN
HapyXKHBIX ceTel KaHanus3aluu. [Ipu o6beanHEeHUN T'PYIIILI CTOSKOB
OOHOM BBITSI?2KHOM YaCThIO ITPAKTUUYECKU UCKII0YaeTCsI BO3MOXKHOCTh
ee oOMep3aHUs, HO JaXe eCJIM TaKyl BO3MOXKHOCTD JOIYCTUTE,
HaJeKHOCTh CUCTEMBI KaHa/IU3allui He YMEeHbIIaeTCs.



CnenyeT IMOOYEPKHYTH, YTO OObEAUHEHMIO ITOAJIeKaT He MeHee
YEeTHIPEX-TIITU CTOSIKOB; IIPU YBEJITMYEHUM UX YMCJia HaJeXXHOCTb
CHUCTEeM KaHaJIM3alliU IIOBLINIAEeTCH.

[Tpu 06beOUHEHUU ITOBEPXY T'PYIIIIEI CTOSTKOB OHOM BHITSIXKHOM YaCThIO
Heo0X0MMO ONpeNenuTh fUaMeTpPhl y4aCTKOB COOPHOTO
TPyOOIIPOBOMa, a TaKKe BEIOpaTh MECTO PacCIIOJIOKEHUS eIUHOMN
BBITSI?KHOM YacTH, 00beOUHSIOIIEH 3Ty rpynny. Kpome Toro,
OOTIOJTHUTEIBHO CIEeOyeT ONpPEeNeUuTh BIMSTHUE TAKOT0 PeIlleHus Ha
PEKUM BEHTUISIIUY HAPYKHOM KaHATU3AITMOHHOMN CETH.

Bompoc 06 onpeneneHuy IMaMeTPOB OTHOEIbHBIX Y4aCTKOB COOPHOTO
TPyOOIIpOBOMa pelllaeTcs caenynimuM oO0pa3oM. Kaxkabii
paccMaTpUBaeMbIil Y94aCTOK 9TOT0 TPyOOIpPOBOa MONIXKEH ITPOIYCTUTD
KOJIU4YEeCTBO BO3[lyXa, HE0OXOOUMOe OJi YOOBJIETBOPEHUS
9KEKTUPYIOIEeN CIIOCOOHOCTH XKUIOKOCTH, OBUXKYIIENCS Ha pacyeTHOM
y4aCTKe CUCTeMbl KaHaln3aluu 30aHus. Micxoms u3 9TUX YCIIOBUH,
OuaMeTp y4aCcTKOB COOpHOro TpyOompoBoaga, MM, 3aBUCHUT OT
pacYeTHOro pacxoga CTOYHOU XKUOKOCTHU U YCJIOBUU ee BXOfa B
KaHa/IU3allMOHHBIE CTOSIKN U MOXKET OBITh OpefesieH 1o GopMyie:

D=kia, 4.2.1)

roe:
qorc - Pacxoq CTOYHOU XKHUAKOCTHU Ha PaCueTHOM y4dacCTKe, JI/C;

k - k03dpuiMeHT, 3aBUCAINNN OT yTJjla BXOAa XKUOKOCTHU B CTOSK; IIPHU
yrie 90° k = 53; npu 60° k = 44; npu 45° k = 40.

[uaMeTp BHITSKHOU YaCTU MOXKeT ObITh 0e3 pacyeTa MPUHST PaBHBIM
HauOOJbIIEMYy fUaMeTPy OJHOTO M3 y4aCTKOB COOPHOTO
TpyOoIpoBoaa.

ITpyu 06beOUHEHUY OOHOM BHITSIKHOM YaCThIO IPYIIIE 00bEIUHIEMBIX
IIOBEPXY CTOSTKOB HE0OX0omuMo oOecrneunBaTh JOCTYH BO3OyXa II0
KpaT4a#IleMy IyTH B TI000M CTOSSK. OYEeBUOHO, YTO ONITHUMAJIbHBEIM
BapMaAHTOM IIPH 9TOM SIBISIETCS KOJIbIIEBAaHMUE I'PYIIIIEI CTOSTKOB
c6opHBIM TpyOommpoBogoM. [Ipy HEBO3MOXKHOCTHU KOJIblIeBaHUSI



cObopHOTO TPyOOIIPOBOMia CTOSIKU CJIeAyeT OObEeAUHSATL B TUNHUIO U
eOUHYIO BBEITSI2KHYIO YaCTh YCTPAWBATh B IEHTPE 9TOM NMUHUU. [1pu
39TOM K BBITSI?)KHOM YacTu OyIOeT MOCTyHaTh OQUHAKOBOE KOITUYECTBO
BO37yxa C 00erx ee CTOPOH, YTO OyHeT CItocoOCTBOBaATh CHUXKEHUIO
IIOTEPD AaBiIeHus Bo3ayxa. [Ins obecrmeyeHus CTOKa KOHIeHcaTa
y4acTKu cOOpPHOTro TPyOOIIpoOBOIa ClieayeT ITPOKIaakBaTh C YKIIOHOM B
CTOPOHY KaHaTM3allMOHHLIX CTOSKOB.

[Tpu ycTporicTBe OOJILIIOrO YKCIa HEBEHTUIIMPYEMBIX
KaHaJIM3aIllMOHHLIX CTOSIKOB HEOOXOOUMO ONPEesIuTh CTEeIIeHb
BEHTUJISIIUU TPYOOITPOBOAOB HAPYKHOM CETH KaHaIU3alluu Ha
y4acTKe, K KOTOPOMY IIPUCOEOUHSIOTCS KaHaIn3allMOHHbIE BHIITYCKHN
30aHUM U COOPYKEHUU C 3TUMHU CTOSTKaMHU.

Pacmonarasi faHHBIMH O pacxXofe BO3dyXa, BEIXOHSAIIET0 U3 BBITSIKHBIX
YacTel pa3/InYHbIX KOHCTPYKIMM, MOXKHO ONPEOEeIuTh YMCJIO CTOSKOB,
obOecneyuBaloIInX C 110001 KPaTHOCThIO BO3AYX000MEH B HapyKHOU
KaHaJIn3allMOHHOMN CeTH.

EMKOCTB BEHTUIINPYEMOTI'O Y4aCTKa CETH C PACIIOJIO2KEHHBIMHU Ha HEM
KaHAJIM3allTMOHHBIMH KOJIOOIIaMH HaXOOHUTCs N3 BIPA2KEHHNA:

oL, L, O, A, 7

& 1k
1k 4 EER.+"'+ e'il:'d.i;

, (4.2.2)

roe:

Dic, D2c, D¢, lic, lic, l1c - fMaMeTpsl ¥ IPOTSA2KEHHOCTh Pa3/IMYHBIX
y4aCTKOB BEHTUJIUPYEMOU CETH, M;

Dik, D2k, D2k, hik, hok, hok - fmaMeTpsl U BBICOTaA KaHaIN3alluOHHBIX
KOJIOALIEB, PACIIOJIOKEHHBIX Ha BEHTUJINPYEMEBIX y4acTKax, M;

k - KoaddumeHT KpaTHOCTHU BO3AyX000MeHa B CETH.

[ obecrieueHUss BEHTUJISALMY PACYETHOTO y4aCTKa CETH YHCJIO
BBITSIZKHBIX YaCTE€U CTOSIKOB HaXOOAT 1O popmyie:



n=W/Q (4.2.3)

rge:

Q - TPOU3BOAUTEILHOCTb OJJHOU BBITSAKHOW YaCTU JaHHOU
KOHCTPYKIIUH, M3/Cy'T.

OuyeBUOHO, UTO [JI paC4YeToOB CjlefyeT IIPUHUMATh MUHUMAJIbHYIO
IIPON3BOOUTEILHOCTD BBITH}KHBIX qacTeu. [I1s1 ODMHOYHEIX CTOSIKOB Q
HgI/IHI/IMaeTCH paBHOU 183 20 m /tI IOJIA TPYIIIEI PI3 TpeX CTOSKOB - 35
/4; u3 quHpex 60 m~°/g; u3d niatu - 120-155 m /q 1 u3 11 CTOSAKOB -
240-280 M3/4. ITpu 3TOM HYZKHO YYUTEIBATh, YTO OOVUHOYHEIE CTOAKHU
npuMepHo 16 4 B cyTKu paboTaioT Ha BEIOPOC Bo3ayxXa B aTMocdepy u
8 4 B CyTKU - Ha IIPUTOK, @ BHITSIXKHbBIE YaCTH, 00beQUHSIOIINE TPYIIIY
CTOSIKOB, KPYTJIOCYyTOYHO paboTaloT B pekKuMe BEHTUJISALIUU CETH.
OTcroga CyTOYHBIM pacxof BO3Oyxa COCTaBISAET: AJII OOUHOYHBIX
CTOSIKOB - 320 M3/cyT IOJIA TPYLIIEI U3 TPeX-YeThIPeX CTOAKOB -
800-1500 m /cyT IJIsSI TPYIIIIEI U3 IISSTU CTOSIKOB M 60ostee - 2000 m /cyT.

B dopmyne (4.2.2) HeM3BECTHOU BEIUUYNHOU SIBIIIETCSI KO3(DDUITUEHT
CYTOYHOM KPaTHOCTH Bo3nyxooOMeHa K. Ecnu npunsaTts k = 100,
HETPYOHO PaCCYMUTaTh, YTO OJIsI BEHTUIANUU ceTu guameTpoM 500 mm,
nnuaou 1000 M, Ha KOTOpOU pacrosioxkeHH 10 Konoales fuaMeTpoM
1000 MM u BBICOTOM 2 M, HY2KHO 12 BBITSI2KHBIX YaCTeX OOUHOYHBIX
CTOSIKOB. JTOT pacyeT 4O U3BECTHOU CTelleHU ycjioBeH. OOHAKO OH
maeT BO3MOXKHOCTh IOHATH, YTO Haxe 100-KpaTHBIN CYyTOUYHBIN
BO3yX000MeH B HapPYyKHOM ceTu 00eCcIrieynBaeTCsI OTHOCUTEIBHO
HeOOJIBIIINM YHUCJIOM KaHaTU3allMOHHBIX CTOSKOB.

B roponCckux yCJ10BUSIX IIPU BEICOKOU IIJIOTHOCTU 3aCTPOUKU OTKa3 OT
YCTPOUMCTBA BHITIKHOU 4aCTHU (HallpuMep, B CUCTEMax C
HEBEHTUIUPYEMBIMU CTOSIKaMM) IPpU 00beAMHEHUYN I'PYIINLI CTOSKOB
0e3 BBEITSI?)KHOM YaCTU B CUCTeMaX KaHau3alluu OTAEJIbHBIX 3[laHui He
MOZXKET CYILIEeCTBEHHO MIOBJIUATh HAa BEHTUJIALIUIO HAapYyXKHOU ceTu. B
CeNnbCKUX HaCeJIeHHBIX MecCTax, rae npeobagaeT MalodTaXKHas
3aCTpOVKa U BO3MOXKHO IIPUMEHEHMUE TOJIbKO HEBEHTUIIUPYEMBIX
KaHaJIM3allMOHHBIX CTOSIKOB, HEO0OXOAMMO IIpegyCcMaTpPUBaTh MEPHI 10
BEHTUIALIMYU KaHaIU3allMOHHOM ceTu. [Ipolie Bcero B 3TOM Cjiy4dae B
KaXX[0M TUIIOBOM 3[aHUU yCTpauBaTh II0 OOHOMY CTOSKY,
coo0I11aroneMycsi ¢ aTMocGhepou.



I'masa 5. IPOEKTUPOBAHHWE CUCTEM KAHAJIN3AIIUN U3
IIJIACTMACCOBBIX TPYE [JIsI 3TAHUM PA3JIMYHOI'O

HA3HAYEHUWA U MUKPOPAMOHOB

5.1. IIpoeKTUpOBaHHE CHCTEM BHYTPEHHEH KaHAa/TU3allHH

5.1.1. IIpoekTupoBaHue TPyOOIIPOBOAHLIX CUCTEM KaHaln3alluu U3
I1JIaCTMaCCOBBIX TPYO IJig 3maHUM Pa3/INYHOI0 Ha3HAYEeHUs CliefyeT
BBIIOJIHATH B cOOTBeTCTBUU cOo CHuII 2.04.01-85* «BHyTpeHHUU
BOOOMPOBO M KaHanmu3alusa 3ganu» u CIT1 40-102-2000
«IIpoekTupoBaHue TPyOOIIPOBOAOB U MOHTaXK CHUCTEM BOOOCHAOXKEHUS
¥ KaHalM3aluu U3 IIOJIUMEePHBIX MaTepuasnoB. O0mue TpeboBaHUS».

IIpumeuaHue. 3anpemniaeTcs NIPUMeHEHNE JIaCTMAaCCOBBIX TPYO HJIs
TPAHCHOPTUPOBAHUS JKUIKOCTEH U Ta30B, K KOTOPHIM IIJIACTMACCOBLIE TPYOHI U
VIUIOTHUTEN CTHIKOBBIX COEIMHEHUM XUMUYECKA HECTOUKH.

5.1.2. Pacxon cTOYHBIX BOT AJi YKa3aHHBIX OOBEKTOB ClleAyeT
OIIpefensaTh B COOTBETCTBUU C IIOJIOXKEHUSMU I'JI. 2 HaCTOSAIINX
PEKOMEHOalnu.

5.1.3. KoHCTpyKIUIO HaA3eMHOU YaCTU CUCTEM KaHaJIu3aluu 30aHUU
clegyeT PaCCYUTHIBATh B COOTBETCTBUHU C IIOJIOKEHUSIMU TJI. 3
HaCTOSAIINX PEKOMEeHOalui.

5.1.4. KOHCTPYKIHXIO BHITIXKHBIX YaCTEM CTOSIKOB CJIelyeT BLHIOUPATh B
COOTBETCTBHUU C MOJIOKEHUSAMMU I'J1. 4 HAaCTOSALIUX PEKOMEHOAllUN.
PekomeHnnyeTcss oObeHEeHNE II0BePXY KaHaIUu3allMOHHBIX CTOSIKOB B
OIHY BBHITSI2KHYIO YacTh. C yBeIUUYeHHUEM 4Yucjia 00beIUHSIEeMBIX
CTOSIKOB YBEJIMYUBAETCs BEPOSITHOCTh HE3aMepP3aHUs eqUHOU
BBITSI2KHOM 4YacCTU. B 30aHusIX C 3KCIJIyaTUPYEMBIMU KPOBJIIMU
OOIIyCKaeTCs He yCTpauBaTh BEITAXKHYIO 4YacCThb IIPU YCIIOBUU
o0BbemIMHEHUS II0OBEPXY He MeHee YeThIpeX KaHaIM3allMOHHBIX CTOSIKOB.

5.1.5. [Ins obecneyeHUsT CAaMOOYHUIIAIOIIEN CIIOCOOHOCTH ITOTOKA
CTOYHBIX BO[] B KOJTMYECTBE ¢ B OTBOOHBIX KaHATU3AIUOHHBIX
TpyOoIIpoBOoAax HeoO6XoouMo obecIieurnBaTh CJIeOyIolIre MapaMeTphl
TEeYEHUS:


http://www.complexdoc.ru/ntd/388840
http://www.complexdoc.ru/ntd/483321

Vk/D 205 (5.1.1)

roe:
V - CKOPOCTh T€YEeHUs, M/C;

h/D - HanonHeHue TPyOOIIpoBOAa.

[Tpu 9TOM CKOPOCTh TeUYeHUs MoJiKHa ObITh He meHee 0,7 M/c, a
HamnolHeHue - He MeHee 0,3. T'ugpaBIuyecKuii pacueT 6e3HAIIOPHEIX

KaHa/IU3allMOHHBIX TPyOOIIPOBOMOB 30aHUM U MUKPOPaNOHOB ClIenyeT
BBITIOJIHSITH B COOTBETCTBUU C I'Jl. 3 HACTOSIINX PEKOMEHIallnui.

5.1.6. YBenuueHue 3HaYEHUSA

v fu/D

BO3MO2HO B TPpeX CJIydadX:

- YBEIIM4YEHHE PaCX0oOa CTOKOB;

- YMEHBIIIEHKE OJIMHBI OTBOOHBIX TPY6OHpOBOJIOB,‘

- YMEHBIIIEHEe TUaMeTPa OTBOIOHBIX TPY6OHp0BO)IOB.

HpI/I IIPOYHX PABHEBIX YCIIOBUSX YBEIIMYEHKME PACX0Oda CTOKOB MOXKET
OBITH 0OecmedeHo IIpucoegnHeHruEeM BO3MOZKHO OOJILIIIEro YMcia
CAHUTAPHO-TEXHUYECKUX HpI/I60pOB " CTOSIKOB K OOHOMY OTBOOHOMY
TPY6OHpOBOJIy; YMEHbBIIIEHUE OJIMHBI OTBOOHBIX Tp}I'GOHpOBOJIOB
obecneynBaeTCs O6'Be)II/IHeHI/IeM IIOHU3Y BCEX KaHAIM3alIMOHHBIX
CTOsIKOB B 30aHWHU B OOWH BBIITYCK oe3 YCTpOI;ICTBa JIBOpOBOfI CeTu. HpI/I
9TOM €eOHUHBIN BEIITYCK CJIeOyeT PacCIliojiaraTb, BO3MOZXKHO, Onuxke K
OCHOBaAHHIO CTOAKOB.

YMeHbIIEHME JruaMeTpa OTBOOHOTO TPY6OHpOBOJIa OJOCTHUTAETCs 3a
CUHEeT YBEJIMYEHUsA €TI0 HAlIOJTHEHU A IIPDU PaCydYeTaxX.

IIpumeuyaHue. [JuamMeTp OTBOOHOIO TPYOOIPOBOOA HE MOXKET OBITh MEHBIIIE
HanbOOIbIIEeTro U3 TUaMeTPOB KaHaIM3aIllMOHHEIX CTOSIKOB, 00beOUHSIEMEIX 9TUM
OTBOIOHBLIM TPYyOOIIPOBOIOM.



5.1.7. TpybonpoBof, B KOTOPOM HEBO3MOXKHO 00€CIIEeYUTh BHITIOTTHEHUE
ycnoBus (5.1.1), cuutaeTcss 6e3pacyeTHBIM U MOXKET OBITh ITPOJIOXKEH C
0e3pacyeTHHIM YKJIOHOM.

[Tpy HEBO3MOXKHOCTH 00ECIIeYNUTh CAMOOYHINAIOIINN PEXKUM TeUeHU
CTOYHOM KMIOKOCTHY B KaHAIU3allMOHHOM BBIITyCKE U3 30aHUS CJIeAyeT
B OCHOBaAHUHU KaXKJOT'0 CTOSIKA yCTaHaBIUBATh CIeIHaJIbHOE
YCTPOMCTBO U3 MOJIN3TUJIEHA, B KOHCTPYKIIMIO KOTOPOT'O BXOOUT
eMKOCTb (18 11), omopoxkHsoniasicsa B Tedenue 10 ¢ ¥ mpoMeIBaloIIas
TpyOomnpoBop (puc. 5.1.1). Bo nusbexkaHue nepegadyu BO3OEeNCTBUSA Beca
YCTPOMCTBa Ha IJIaCTMaCCOBBIM CTOSIK OHO [OJI?KHO OBITH JKECTKO
3aKpensneHo (Ha CTeHe, KOJIOHHE U T.1.).

( J—— 1
i —

LM

Puc. 5.1.1. [IpoMEIBOYHOE YCTPOUCTBO

1 - eMKOCTbB; 2 - BEHTUJISIIIMOHHBIN CTOSK; 3 - mogbeMHas Tpyoa; 4 -
BaKyyMHas Tpy0Oa; 5 - BOOsSHOM 3aMOK; 6 - KperexxHas JIeHTa; 7 -
MIPOYUCTKA

5.1.8. IIpoknagKy BHYTPEHHUX KaHaJIM3allUOHHBIX CEeTeN HagJIeKUT
paccMaTpuBaTh:

OTKPEITO - B IIOAIIOJIBAX, IIOOBAJIaX, IIeXaX, HOJICO6HI:>IX nu
BCIIOMOTI'aTEJIBHBIX ITIOMEINIEeHNAX, KOPHUuOOopaX, TEXHUNYECKHUX 3TazxXKaX U B
CIIenIHaJIbHEBIX IIOMEIIIEHNAX, IIPeJHaA3HaAYEeHHBIX OJIA Pa3MeEIlleHUuA



ceTel, C KpelyIeHueM K KOHCTPYKIUSIM 30aHuM (CTeHaM, KOJIOHHaM,
IMOTOJIKaM, (pepMaM U Op.), a TaKXKe Ha CIlelfUalIbHBIX OII0Opax;

CKPBITO - C 3a€JIKON B CTPOUTEJIbHBIE KOHCTPYKIIMU ITEPEKPBITUM, IO
rmosioMm (B 3eMJiie, KaHajlax), ITaHeJssX, 00po3dax CTeH, o 00JIUIIOBKOMN
KOJIOHH (B IIPUCTaBHBIX KOpoOax y CTEH), B MOAIINBHLIX IIOTOJIKAaX, B
CaHUTAPHO-TEXHUYECKUX KaOMHaX, B BEPTUKAJIbHEIX IIIaXTaxX.

[omyckaeTcs mpoKIagKa KaHalh3alluyu U3 IJIaCTMaCCOBHIX TPyO B
3eMJie, TIOM II0JIOM C Y4€TOM BO3MOXKHBIX Harpy30K.

B MHOT03TaKHBIX 3[IAaHUSX PA3JIMYHOIO0 Ha3HAYEHUS IPU IIPUMEHEeHUN
IIJTAaCTMACCOBBIX TPYO IJIsi CUCTEM BHYTPEHHEHN KaHaIu3alluu
Heo0x0oauMo cOoOIIonaTh CleAyollue yCIOBUA:

a) IPOKIaAKy KaHa/IM3allMOHHBIX CTOSIKOB IpedyCMaTpPUBaTh CKPHITO B
MOHTaXXKHBIX KOMMYHHUKAIIMOHHBIX IIIaXTaX, IITpabax, KaHallax U
KopoOax, orpaxpaaloline KOHCTPYKIIMHU KOTOPHIX, 3@ UCKIIOYEeHUEM
JINIIEBOM MaHenu, obecrieunBalonie JOCTYIl B IIaXTy, KOpoO U T.II.,
OOJI2KHBI OBITH BBITIOJTHEHBI U3 HECTOPAEMBIX MaTePUAJIOB;

0) nMUIileBYIO ITaHeJIb U3TOTOBIISATh B BUAE OTKPHIBAIOIIENCS NBEPHU U3
CropaeMoro MaTepuaja- Ipu IpuMeHeHUn TPyO u3
TIOJIMBUHUJIXJIOPUA U TPYOHO CTOPaAaeMOro MaTepuaia - IIpu
IIPUMEHEHUU TPyO U3 MMOJIU3TUJIeHa U OJTUIIPOIUIIeHa.

IIpumeuaHue. JlonmycKaeTcs MPUMEHSTb CTOPAaeMbIN MaTepHUasl s JTULeBON
TaHeNH IPU UCIIOIb30BaHUH MOJIUITUIEHOBRIX U MTOIUIIPOIIUIIEHOBLIX TPYO. B aTOM
Ccly4ae OBepbh OOJIzKHA OBITh HEOTKPBIBAIOIIEHCS, a OJI JOCTyIla K apMaType u
PeBU3USIM He0OXOIHUMO MPEeayCMaTPUBATh YCTPOMCTBO OTKPHIBAIOIINUXCS JIIOKOB
nomaneo He 6osee 0,1 M2 C KPBIIIIKaMU;

B) B IOOBajiaxX 3aHuM IIPDN OTCYTCTBHHU B HUX IIPONU3BOAOCTBEHHEIX, CKIIAOCKHUX U
CJ'Iy}Ke6HLIX IIOMENIeHNH, a TaKXKe Ha YepOoaKaX U B CaHy3JIaX 2KHUJIBIX 3OaHUU
IIPOKIIAOKY KaHAJIM3aOMOHHBIX X1 BOOOCTOYHEIX IIJIaCTMACCOBBIX TPYGOHpOBOI[OB
OOIIyCKaA€ETCHd IMpeayCMaTPUBATE OTKPEBITO;

Tr) MecTa IIPpOXOoOa CTOsIKOB 49epe3 IIE€PEeKPEITUSA HOJI2KHEBIL OBITH 3aeJIa’Hbl HEMEHTHBIM
PAaCTBOPOM Ha BCIO TOJIIINHY IIE€PEKPLITUA;

II) y9aCTOK CTOSIKa BBIIIE MePeKPHITHUs Ha 8-10 cM (Z0 TrOpU30HTAILHOT0 OTBOTHOTO
TPyOOIIPOBOMia) ClIedyeT 3allUIaTh IIeMeHTHBIM PaCTBOPOM TOJIIIHHOMN 2-3 CM;

€) TIepeq 3afeJIKoM CTOsIKa PaCTBOPOM TPYOHRI CliefyeT 00epPTHIBATh PYTOHHBIM
TUAPOU3ONSILIMOHHLIM MaTepuanoM 6e3 3a3opa.



5.1.9. PaccTtaHoBKa KpeIJIeHUH Ha KaHa/Iu3allMOHHBIX TPyOOnIpoBoaax
OOJI2)KHa OTBeYaTh TPeOOBAHUSIM, U3JIOKEHHEIM B pa3nene 1.3
HaCTOSIIINX PEKOMEHIaIu.

IIpumeuaHnue. IlpuMeHsseMble KOHCTPYKIIUYU KPETJIEHUH, OTIOP U MOJABECOK
IpUBEAEeHH! B I'1. 1 HaCTOAIINX peKOMeHmauui. [lomyCcKaeTcsi IPUMEHSTh KPEIJIEHU ST
¥ OTIOPHI APYTUX KOHCTPYKITNH.

5.1.10. ITpu nepeceyeHuU TPYOOIPOBOMOB 13 ITOTUMEPHBIX
MaTepHuayoB C HEM30JIUPOBAHHBIMY TPyOAMU OTOIJIEHUS UJIU TOPSIYETO
BOOOCHa0OXKEeHUS PACCTOSIHUE B CBETY MEXKY HUMHU MOJIXKHO OBITh HE
MeHee 50 MM, a IIpHU IapasjieJIbHOU IIPOKIagKe - He MeHee 100 MM.
[Tpu mepecedyeHUU C U30JIMPOBAHHLIMU TPYOONPOBOOAMU IIPOKIIAOKY
MOXKHO OCYIIeCTBINATh 0e3 3a30pa (puc. 5.1.2).

PaccTosiHre B CBETY MexXK[y KaHalIM3allMOHHLIMU TPyOaMu U3
[IOJIUIIPONUJIEHA ¥ HETEMNJI0-U30JIMPOBAaHHBIMU CTAaJIbHBIMU U
IJTaCTMAaCCOBBIMU TPYOONPOBOOAMU IOpsiYero BOJMOCHAOXKEeHUS U
OTOIIJIEHUS [IOJIZKHO OBITHL He MeHee 50 MM IIPH UX Hapaiie/IbHOM
IIPOKJIaJKe U He MeHee 25 MM - IIPpU IepeCedyeHun;
TEIIJION30JINPOBaHHBIE TPYOOIIPOBOILI IOIIyCKaEeTCsI IIPOKJIaAbiBaTh 0€3
3a3opa. [Ipu aTOM KaHanu3alMOHHbIE TPYOOIIPOBOOLI MOJIKHEI OBITH
PacIIooKeHBl HUXKe TPYO OTOMIeHUS U TopsiYero BOmOCHa0XKeHN’ .

Puc. 5.1.2. BapuaHTHI IpPOKJIaAKU KaHaJIM3allHOHHOTO TPyOOIIpoBoda C
TpyOaMu OTOIJIEHUS U TOPSAYEero BOOOCHaOXKeHUs



a - 6e3 usossanuy; O - B U30ISIINY; B - ITapaijiebHas IPoKaangka; 1 -
IIJIaCTMACCOBBIN TPYyOOITPOBO; 2 - TPYOOITPOBOIRI OTOIIJIEHUS U
ropsiyero BOOOCHaOXKeHUus

5.1.11. Ilepexop CcTOsIKa B TOPU30HTAIbHBIA TPYOOIIPOBO/, CIIEAyET
MOHTHPOBaTh HE MEHee 4YeM U3 OBYX OTBOHOB 45° (puc. 5.1.3). ¥V3en
IIOBOPOTa CTOSIKa B TOPU30HTAJILHBIM TPYyOOIPOBOL 3alpeniaeTcs
BBITIOJIHSATH C MCIIOJIb30BaHUeM oTBoma 87°30'

4' %ﬁ

Puc. 5.1.3. BapuaHTsI y3710B IIepexona KaHaJIu3allMOHHOI0 CTOSIKa B
TOPU30HTaJIbHEIU TPyOONPOBOL (C KOMIIEHCAITMOHHBLIM TaTPyOKOM)

1 - Tpy0Oa (rmaTtpy06oK); 2 - orBog 45°; 3 - orBOL 30°

5.1.12. Tlepexon KaHAIU3alMOHHOTO CTOSIKA B TOPU30HTAIbHBINA
TPyOOIIPOBO[ B MO[IBajle PEKOMEHIYETCS BBITIOJIHATD C
HCIIOIb30BaHMEM y371a C KOMIIEHCAIIMOHHLIM NaTPyOKoM. M3MeHsI s
rnyOuHY BOBUTAHHUS PACIIOIOKEHHOTO BHIIIIE ITaTPyOKa B YIJIMHEHHBIN
pacTpyb KoMIeHcaTopa, MOKHO 00Jjiee TOUHO 00eCIIeYuTh TPOEeKTHHIN
YKJIOH TOPU30HTaIbHOTO TpyOompoBoaa (puc. 5.1.4)



Puc. 5.1.4. Y3en nepexoga KaHalU3allMOHHOTO CTOSKa B
TOPU30HTaJIbHBIU TPYOONPOBOM (C KOMIEHCAIITMOHHLIM TaTPyOKOM).

1 - Tpy0Oa (rmaTpy0oK); 2 - peBu3us; 3 - maTpyoOK KOMIIeHCallMOHHbIN; 4
- OTBO[I

5.1.13. 3anpeilaeTcsa IpucoegUHEHNE CTOSIKOB K TOPU30HTaIbHEIM
TpyOOIIpoBOiaM C MOMOIIBI0 TporHMKa 87°30'. [JoIyCTUMBIM BapyuaHT
BPE3KM CTOsSIKa [MOKa3aH Ha puc. 5.1.5.

W ckiioueHne COCTaBIIAIOT TPYOOMIPOBOAK Ha YepaaKax 30aHuu, roe
y3JIbl BPE€30K U TIOBOPOTOB MOTYT BBIMIOJIHATHCS C UCIIOJIb30BAHUEM
TPOMHUKOB U 0TBOOOB 87°30'

= L ;
)

Puc. 5.1.5. BapuaHT Bpe3Ku CTOSIKa B TOPU30HTaIbHBIN TPYOOIIPOBOL
1 - Tpy0Oa (rmaTpy0oK); 2 - TpoHUK 45°; 3 - oTBOA 45°; 4 - peBU3UA

5.1.14. Y351bI TOBOPOTOB U BPE30K CAaMOTEYHHBIX TPyOOIIPOBOIOB B
TOPU30HTaJIbHOU MJIOCKOCTHU CJIEAyEeT BHIIOJIHATh HE MEHee YeM U3
OByX (hbaCOHHBIX YacTe: aBa (unu Oojee) oTBOoOa, TPOUHUK 45° +
oTBO[ 45°.

I[TommycKaeTCs BBIIIOJIHATE Y3€JI IIOBOPOTa TOPU30HTAIbHOT O
TPyOOIIPOBOMia C UCIIOJIb30BaHUEM peBu3uu (puc 5.1.6), KoTopas
MOZKEeT yCTaHaBJIMBAThCA MeXOy oTBogamMu 45°



Puc. 5.1.6. Y3en noBopoTa rOpr30HTAIbHOU KaHaIWu3allMOHHOM TPaCChl
C peBU3Uer BMECTO MPOYUCTKH (IT0gBa)

1 - Tpy0Oa (mmaTpy0okK); 2 - orBOM 45°; 3 - peBuU3us

5.1.15. Ha kaXoM KaHa/IUu3allMOHHOM 3TaXe CTOsIKe CaHUTapHO-
TEXHUYECKUX KaOWH U IIIaXT-IIaKeTOB CIeAyeT IIpeaycMaTpUBaTh
KOMII€HCAIIMOHHBIN ITaTPYOOK, ITO3BOJIAIONIUM 00JIerdaTh MOHTaXK
CTOSIKOB U UX Pa300pKy IPU PEMOHTE.

5.2. IIpoeKTHUpOBaHHEe MHKPOPAHOHHOH KaHA/IM3AaIlHOHHOM CEeTH

5.2.1. OnpepgeneHre pacyeTHOTO pacxoma CTOYHBIX BO[ ClIedyeT
BBITIOIHATH B COOTBETCTBUU pPerjlaMeHTaMM L. 2 HaCTOSIINX
peKoMeHOalui; THAPaBINUYEeCKUN pacyeT CaMOTEeYHBIX TPYOOIIPOBOOOB
- B COOTBETCTBUHU C I'Jl. 3.

5.2.2. T'mapaBIuyYecKui pacyeT HalOPHBEIX TPYOOIIPOBOLOB
KaHaJIu3alluu CjleqyeT BBIIOJIHATh B COOTBETCTBUU C perjlaMeHTaMu
CII 40-102-2000.

5.2.3. TIpoxop mIacTMaCcCOBRIX TPYOOIIPOBOAOB CKBO3b CTPOUTEIbHBIE
KOHCTPYKILIMY BBIMIOJIHAETCS C ITIOMOIIBIO TUJIE3 U3 JKECTKOTO
MaTepHaa (KpoBeJjibHasl CTajlb, TPYOHI U T.II.); BHYTPEHHUN AUaMeTp
TUJIb3 OOJIKEH IPEBHIIaTh HaPyKHBIM OMaMeTP IJIaCTMacCOBOTO
TpybompoBoda Ha 10-15 MM. MexXTpyOHOE ITPOCTPAHCTBO
3a[esIbIBaeTCs MATKUM HETrOPIOYUM MaTepHajioM C TAKMM PacyeToM,
4yTOOBI HE IIPENSITCTBOBATh OCEBOMY IepeEMeIeHn0 TPyOOoIIpoBoaa Ipu
€ero JIMHENHBIX TeMIepaTypHBIX Aedopmanusax. [lomycKkaeTcss TakKxkKe
BMECTO XKECTKUX I'JIb3 00€PTHIBATh IIJIaCTMAaCCOBLIE TPYOBLI OBYMS
ciosiMu pybepouma, mepraMmuHa, TOJS C MoCJIeayolel mepeBs3Kou ux
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IITIIaraToOM MJIM OPYTMM aHaJIOTUYHBIM MaTepuasioM. [I7IruHa TUJIb3bI
moyizkHa Ha 20 MM IIpeBBIIIaTh TOJIINUHY CTPOUTEIbHON KOHCTPYKIIUH.

5.2.4. TIpoknagKy ceTeu KaHalu3alluud U3 IJITaCTMaCCOBBIX TPYO
clenyeT IIpeaycMaTpuBaTh, KakK IIpaBuio, noa3eMHol. Hag3emHas u
Ha3eMHas IIPOoKJlaJKa KaHaIM3allMOHHKIX I1JIaCTMACCOBBIX
TPyOOIIPOBOIOB Ha TEPPUTOPUHU HaCeJIEHHBIX ITYHKTOB HE [OMMyCKaeTCs.
PaccTosiHre OT Hapy2KHOU ITOBEPXHOCTU KaHaIu3allMOHHBIX TPYO OO
COOPYKEHUU M MHKEHEPHBIX CETEU B IIJIaHE U IIPU IIepecedyeHusIx
crnenyeT nmpuHUMaTh cornacHo CHull Ha reHepasibHBIE IIIaHHL.

5.2.5. Ilpu napanneabHOU HNPOKJIagKe YYaCTKU KaHaIUu3alUuOHHBIX
TPyOOIIPOBOOB U3 IIJITAaCTMAaCCOBHIX TPYO cjiefyeT MpPOeKTUPOBaTh
HU2Ke BOOOIPOBOOHBIX IMHUM (B TOM YHCJIE U U3 IJIaCTMaCCOBBIX
TpyO), MPU 5TOM PACCTOSTHME MEeXKAy HUMU OOJIKHO OIPEeNensiThCsI
yI0OCTBOM BBITIOJTHEHUS MOHTaXKHBIX PabOT U COCTaBIIATL HE MeHee
0,5 M B CcBeTy.

5.2.6. KaHanusanuiio U3 1acTMacCOBBIX TPYO IIPU IepecedyeHuu C
TEIIJIONPOBOdaMHU U KabeJiaMu, a TaK¥kKe C KeJIe3HBIMHU,
aBTOMOOMIILHBIMM JOPOTraMy U TPAaMBAaWHBIMU IIyTSIMU CJIEOYET
IIPOKJIagbiBaTh B QyTiasipax B cooTBeTcTBUU co CHuII 2.04.03-85.
I[InuHa KOHIIOB QyTaspa, BRICTYIIAIOIINX 3a IPemebl IepecekaeMoro
COOPYZKEeHMUS, MoJI?KHa OBITh OO0JIbIlle HAPYKHOTO AraMeTpa TPyOsl Ha
200 mM. 3a30p Mexk[y MJIaCTMacCOBOM TPyOou u QyTasipoM
pPeKOMeHOyeTCs 3al0JIHATh lIeMEeHTHO-IIeCYaHbIM PaCTBOPOM.

5.2.7. lllupuHa TpaHIIEH 10 OHY IPU NPOKJIagKe OTAEIbHBIX TUHUN
KaHa/JIu3alluM U3 MJIaCTMAacCCOBBIX TPYO AOJI?KHA IPUHUMATHLCS B
cooTBercTBUU co CHuII 2.04.03-85.

5.2.8. [lomycTuMasi T1yOuHa 3a/I0KEeHUS KaHaTU3allMOHHEIX TPYO U3
[THO u IIBX npuBeneHa B Tabn. 5.2.1 u 5.2.2.

Tabnuma 5.2.1.

['myOuHa 3an0XkeHusI KaHalmn3auoHHLIX TPpyO u3 [TH]I (mpu KojecHoOU
Harpy3ke HK-80)
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I'nmy6uHa 3a10KeHusI, M, B TPYHT
Hapyx®#rii Tun Bup ynnotHeHus
fIHAMETD, MM TPy6 ImecyaHbId 'muHUCTHIN rpyHtTa
(p=0,017 xr/cm)| (p=0,021 kr/cm®)
225 CJ1 + 3,5 B
250 CJI + 4,0 B
280 CJI + 4,0 B
315 CJI + 3,0 B

IIpumeuyanusn: 1. B rabnule NPUHATH CIIeAyIolye YCIOBHEE 0003HaYEHU:
ILIIOC - TPYOBI MOXKHO YKJIaAbIBaTh Ha IrIyOuHy fo 8 M; B - yIuioTHeHUe I'pyHTa
BPYUYHYIO (KO3 bULIMEHT yIJIOTHEHUS - He MeHee 0,92).

2. Bes crenuanbHOr0 VIJIOTHEHUS I'PYHTA OOIyCTUMa yKilangka Tpy6 us ITH]I tumna
«CJI» B meckax cpefgHel KPyIIHOCTU Ha TIyOuHy no 6 Mu Ttuma «C» B CyXHux
TTIIMHUCTEIX T'PYHTaxX Ha IIyOuHy [0 4 M.

3. p - IJIOTHOCTH T'PYyHTA.

Tabnuia 5.2.2.

['myOuHa 3a0KeHUs KaHaIu3alMoOHHBIX TPy u3 I1BX

Hapyxwueiii | TonmmuHa
ouaMeTp, | CTeHKH,
MM MM

I'myOuHa 3a70KeHus1, M, B TPy’

necyanb#t (p =0,0017 KF/CMB)

cynecydansi (o = 0,0019 kr/cwv

€CTeCTBEHHOe

YIIJIOTHEHHE

o =30% Kz =
0,8

HOpMaJlbHOE
YIIJIOTHEHUEe
@ = 35% Kz
=2;K=
0,92+0,95

MeXaHu4YeCKoe

YIIJIOTHEHUE @

= 40° Kz = b;
K=0,95

eCTeCTBEHHOe
VIJIOTHEHHUE
Kz =10,8

HOpMaJbHOE
VIIJIOTHEHHE
K=
0,92+0,95;
Kz =2

MeXaH¥
VILIOT
K=0,9:!

=
C




IIpu yKnagke Ha eCTECTBEHHOE OCHOBaHME C HOPMaTUBHEIM COIIPOTHUBJIeHKMEM IrpyHTa =0,15 ML

110

160

200

3,2

3,6

4,7

4,5

5,9

3,0

2,5

2,7

4,8

4,4

3,6

5,7

4,1

6,3

6,5

6,1

8,4

7,3

9,8

2,9

2,3

2,4

4,3

3,2

3,2

5,1

3,7

4,7

[Ipu yKagKe HA eCTECTBEHHOE OCHOBAHWE C HOPMATUBHEIM CONTPOTHUBIIEHUEM rpyHTa >0,15 MII:

TpaHcnopTtHOU Harpy3ke HK-30)

110 3,2 2.5 3,0 4,7 2,2 2,7 4,
3,6 2,0 2,5 5,2 1,8 3,2 4,

160 4,7 2,5 3,5 6,3 2,2 3,1 5,
4,5 2,2 3,1 6,1 1,9 2,8 5,

200 5,9 2,8 4,0 7,5 2,5 3,6 6,
ITpu ykmagke Ha UCKYCCTBEHHOE OCHOBaHME C HOPMAaTUBHEIM COIIPOTUBIEeHUEeM rpyHTa 0,1 -

110 3,2 2,5 3,0 4,7 1,9 2,7 4,
3,6 2,0 2,5 5,2 1,8 2,4 4,




160 4,7 2,5 3,5 6,3 1,9 3,1 5,
4,5 2,2 3,0 6,1 2,0 2,8 5,

200 5,9 2,8 4,0 7,5 2,5 4,1 0,
[Tpu ykIagKe Ha UCKyCCTBEHHOE OCHOBaHME C HOPMATUBHEIM COIIPOTUBIEHUEM I'pyHTa 3,1 -

110 3,2 2,2 3,0 4,3 2,0 2,7 3,
3,6 2,0 2,6 4,9 1,8 2,3 4,

160 4,7 2,6 3,0 5,4 2,3 2,7 4,
4,5 2,3 3,3 6,0 2,0 3,0 5,

200 5,9 2,7 3.3 7,6 2,4 3,0 6,

Hp umedyaHue. B Ta6m/1ue IIPUHATEI CIIeOYyIolIre YCIIOBHEBIE 0003HaAYEHUST:

p - IUIOTHOCTE TPYHTA; CP - YyroJl BHYyTPEHHEr0 TPEHUS IIecYaHoro rpyHTa; Kz -
K03pGULIMEeHT HOPMaJIbHOT0 YIPYTroro oTmnopa rpyura; K - koadpduiineHT
YIJIOTHEHUS TPYHTA (IIPU OTHOCUTEIHHOM YKOPOYEHUHU BEPTUKATbHOTO AUaMeTpa
Wnp = 5 %).

5.2.9. Ilpu OJIOTHBIX ¥ TBEPABIX TPYHTaX Ha AHE TpaHIIeu (J0 YKIaaKu
TpyO) cleayeT yCTpauBaTh «IIOCTEeJb» TONMKAHON 10 CM M3 HaCHIIIHOTO
TpyHTa, He cogepzKalllero KpynHex (6osnee 20 MM) BKITIOUEHUM B BUTIE
KHpIIn4Ya, KaMH$, IIeOHS U T.II.; Ha KICKyCCTBEHHOM (OETOHHOM,
Kene300eTOHHOM) OCHOBaHUHU TpeOyeTCcs YyCTPOUCTBO mecyaHOou
«IIOCTEeJNIN» TOJIIUHOM 0K0J10 10 cMm.

5.2.10. BapuaHT nmpoxoma KaHaJIM3allMOHHOT0 TPYOOIIPOBOOa CKBO3b
CTEeHKHY KaHa/IU3allMOHHBIX KOJIOAIEeB, PyHIaMEHTOB 30aHUM U T.II. C
IIOMOIITBIO0 9TIACTUYHOM MaHXKeTHl U3 IMOoJIuypeTaHa KoHCTpyKuuu HITO



«CTpounonumep» IoKa3aH Ha puc. 5.2.1; BapuaHTHI, IPeOI0KeHHbIEe
nHCTUTYTOM Coro3BogokaHamHUUNpoeKT, - puc. 5.2.2 - 5.2.7

Puc. 5.2.1. IIpoxon mmacTMaccoBOM TPyObl CKBO3b Orpaxkaalolue
KOHCTPYKIUHU

1 - TpyOa; 2 - MaHXkKeTa; 3 - orpaxmarolias KOHCTPYKIIUS; 4 - 3ajieKa
LIEMEHTHBEIM pacTBOPOM

Dw 460
Dwi
l hl‘
]

boe |

Puc. 5.2.2. 3apmenka ni1acTMacCoBBIX TPyO B COOPHBIX Ke1e300€eTOHHBIX

KaHa/IU3allMOHHBIX KOJIOAIIaX B CYXUX rpyHTax (masa Tpyd Dy = 160
MM)

1 - dyTnsap u3 cranbHOM TPYOH; 2 - acOeCTOllEMEHTHBIN PacTBoOp; 3 -
6etoH Ml 50
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Puc. 5.2.3. 3apgernka ni1acTMacCoBBIX TPyO B COOPHBIX Ke1e300€eTOHHBIX
KaHa/IU3alMOHHBIX KOJIOAIIaX B CYXUX IpyHTax (miasa Tpydo DH>160 MMm)

1 - oTBepcTHE B CTEHE; 2 - 6eToH MI150

¢ o 450,700 4

M+ 60
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Puc. 5.2.4. 3amenka mi1acTMacCOBBIX TPYO B IOTKOBOM YaCTH
KaHaJIM3allMOHHBIX KOJIOAIEeB U3 KUPIIMYa U OeTOHA B CyXUX I'PYHTaX

1 - acbecTolleMeHTHEBIN pacTBop; 2 - 6eToH M150



Dwi +60

Puc. 5.2.5. 3agenka nnacTMacCoBEIX TPYO B IOTKOBOU 4aCTHU
KaHaJIM3alMOHHLIX KOJIOALEeB U3 KUpInuda U OeTOHa B MOKPHIX T'PyHTax

1 - makis, IponuTaHHas B XKUIOKOM IOIUU300yTUIEHE; 2 -
TUOPOU30JIAIINS; 3 - acOecTolleMeHTHEIM pacTBop; 4- 6eTon MI150

=

Du+ 110
1]

Puc. 5.2.6. 3apmenka ni1acTMacCoOBBIX TPyO B COOPHBIX
KaHa/IU3allMOHHBIX XKeJ1e300eTOHHHBIX KOJIOAIlaX B 0OBOOHEIX TPYHTAX

1 - makns, mponuTaHHAs B 2KUOKOM IT0JIMU300yTUIeHe; 2 - QyTasp U3
CTalIbHOU TPYOBI; 3 - OTBEPCTHE B CTEHE



& - TOAUWMHA CTEMI

Du+ 110

Puc. 5.2.7. 3agenka mnacTMacCoBBIX TPyO B COOPHEBIX KeJ1e300eTOHHBIX
KaHa/JIM3alMOHHBIX KOJIOAIIAX B ITPOCAA0YHBIX I'PYHTAX

1 - dyTnsp u3 cranbHOM TPYOH!; 2 - acOeCTOlleMeHTHBIM PacTBop; 3 -
IaKJisi, IPONMTaHHAS B XKUIOKOM ITOJIMU300yTUIeHe; 4 - OTBEPCTUE B
cTeHe; 5 - 6eToH MI50; 6 - BODOYIIOPHBIN 3aMOK

I'maBa 6. MOHTA2K TPYBOIIPOBOIOHBIX CUCTEM

KAHAJIM3AILIUU 3TAHUNU U MUKPOPAMOHOB

6.1. TexHO/IOTHUSI COOPKH COeTHHEHHUH

6.1.1. COoopka pacTpyOHBIX COEMMHEHUN KaHaIN3allUOHHLIX TPYO U
dacounwx vacteu u3 [1BX, II1, [THI u IIB]l npou3BOOUTCSA IIyTEM
BBEIEHUS T'JIaAKOT0 KOHIIa TPYOHB! UIU XBOCTOBHKA (PAaCOHHOM YaCTH B
pacTpyO BTOpOM TpyOHOM IeTanau M0 MOHTAXXHOMU METKH,
onpepernsoniel rmyOuHY BOBUTaHUS. YCTAaHOBKA I'JITaIKOro KOHIIA
TPYyOBI MO MEeTKU oOecIieynBaeT MeXKYy TOPIIOM I'JIagKOIr0o KOHIIa TPYOh!
1 YIIOPHOM IMMOBEPXHOCTHIO pacTpyda 3a30P, UCIOIb3YEMBIN IS
KOMITEHCAIIUU TeMIIepaTyPHBIX YOJIMHEHUN TpyOonpoBoa.



PekoMeHyeMble PaCCTOSTHUS OT TOpIla I'JIadKoro KOHIla TPyObl UIN
XBOCTOBUKA (paCOHHOM YaCTH OO MOHTAXKHOU METKU IIPUBEOEHH! B
Tabm. 6.1.1.

Tabnwuia 6.1.1

PaccTosiHre MO MOHTaXKHOU METKHU IJIsT KaHaIUu3allMOHHBIX TPyO U
(acoHHBIX YacTel OTeYEeCTBEHHOT O IPOU3BOOCTBA

OuameTp, | PaccTosiHUE DO
Martepuan HopmMmaTuBHas fOKyMeHTaus
MM METKH, MM

50 36

I1BX TV 6-19-307-86, TY 6-49-33-92
110 47
TY 4926-005-41989945-97, TY 50 36

ITI1 4926-010-42943419-97, TY

4926-010-41989945-98 110 47
50 32
IEIHBJ; 'OCT 22689.0-89 - T'OCT 22689.2-89 90 62
110 62

MeTKu Ha TpyOax u maTpyOKax HAaHOCSIT MapKHUPOBOYHBIM
KapaHpgaiioM, rpudenem u T.11. PacorHsie yactu us [1BX (TY
6-49-33-92) uMeloT MeTKHU, 0pOPMJIEHHBIE B ITPOIIECCE U3TOTOBJIEHUS
metanel. Ha ¢paconnsx yactsax u3s I1I1 (TY 4926-010-42989945-98)
o003HaYeHWe METOK B IPoliecce ITPOU3BOACTBA He IIPEIyCMOTPEHO.
[Tpu OTCYTCTBUU METOK 3aBOICKOI'O U3TOTOBJIEHUS UX HEOOXOIUMO
HaHECTH.

6.1.2. Ha BHeIIHel ITOBEPXHOCTH I'JIaAKOTO KOHIIAa TPYyO,
HCIIOJIb3yeMbBIX IIpU COOPKe pacTPyOHBIX COEOUHEHNH, NOJI2)KHA OBITh
cHATa ¢acka nopm yriaom 15°, packu Ha XBOCTOBUKAX M3TrOTABIUBAIOTCS
IIPYU TUThEe (PAaCOHHBIX YaCTeMu.
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6.2.3. IIpu MmoHTaxke TpyO, maTpyOKOB U pacoHHBIX YyacTeu us [1BX,
[THII u TIB]II pacTpyOHOE coeguHEHNE C PE3NHOBBIM KOJIbIIOM
KPYTJIOTO IOIEPEYHOr0 CeYeHusI COOMPAIOT B CIIeAYIOIIEM MOPSOKe:

a) BETOUIbIO UIU MATKOM OyMarou Oo4uIaioT OT 3arpsA3HEeHU
HapPY>XHYI0 MOBEPXHOCTh I'TaJKOTO KOHIIa TPYORI (MM XBOCTOBUKA
(acoHHOI YacTH) U BHYTPEHHIOIO TTOBEPXHOCTDL pacTpyba OTBETHOU
meTaau, IPHU 3TOM C 0COOO0M TIIAaTEIbHOCTHIO OUHIIAIOT KeJT000K;

0) oumMIIal0T Pe3NHOBOE YIIJIOTHUTEJIbHOE KOMIbIIO, B CIIy4dae
He0oOXOMMOCTH CHUMAIOT BHIIPECCOBKY (M30BITOYHOE KOITUYECTBO
PE3uHBI, He yOaJleHHOU C KOJIblla II0CJie ByJIKaHU3alluu);

B) BKJIaObIBAlOT PE3UHOBOE KOJILIIO B 2KEJI000K pacTpy0a;

T') Ha TIaJKUM KOHeIl TPYObl KMCTBHIO UIU YUCTOU TPAIIKON HAHOCST
CcMa3Ky (Ha BHYTPEHHIOIO TOBEPXHOCTH XKejlo0Ka cMa3Ka He
HAHOCHTCS); B KQUeCTBe MOHTAXXHON CMa3KU MOXKeT OBIThb
rucrnonb3oBaH riaunepuH ('OCT 6823-77%*) unu pacTBop Mblia. CMa3Ky
Ha OCHOBe He(pTenpoOyKTOB (MallMHHBIE Maciia, COJIUOO0N U T.II.)
MIPUMEHSITh HeJb35;

I) BPYYHYIO UJIM IIPU IIOMOIIM CIEeIUaIbHBIX MOHTAXKHBIX
npucnocobnenuu (cM. masnee 1. 6.3.36) TPOU3BOOAT COOPKY
COeIMHEHUsI, TIPU 3TOM C HeOOJIBIIIMM BpallleHHeM TJIaOdKUM KOHEeIl
omHOM TPyOHOU OeTasii yCTaHaBIUBAIOT B pacTpyO APYyTrou meTanu Ao
MOHTaXKHOU MeTKHU (1100 pacTpyd HaOBUTalOT Ha I'TadKWUX KOHEI]
TPYyOH®I C pacKoi). MOKHO COeUHATH AeTallu A0 yIIopa, a 3aTeM
pa3aBUTaTh WX Ha BEJIMYUHY, IIPEAYCMOTPEHHYIO [JI1 KOMIIEHCAlluu
TeMIIEPAaTYPHBIX U3MEHEeHU! OJIMHBI MOHTUPYEMBIX U3[EJINH;

€) IpoBepPSAI0T KauecTBO COOPKY, MpOBOpayYnBasi OOHY U3 AeTalien
pacTpyOHOTO COeIUHEHNSI OTHOCUTEJILHO APYTOU (EC/IU KOJIBIIO HE
BBIJ@BJIEHO, JIETATh JIETKO ITPOBOPAYUBAETCS).

6.1.4. Ha cTpouTtesnbHble 00BEKTH TPYOH! 1 (pacoHHBIE yacTu u3 111
IIOCTaBISIOT B cOOpPE C PE3NHOBBIMU KOJIbIIaMM MaHKETHOT'O THUIIQ,
BCJIE[ICTBHE YEero OYUCTKY OT 3arpsi3HEeHUM BHYTPEHHEN ITOBEPXHOCTHU
pacTpyba IIpoBOAST OMHOBPEMEHHO C OYUCTKOM BHYTPEHHEN
IIOBEPXHOCTHU KOJIblla, HE U3BJIeKas ero u3 xkKejgobKa TPyOHOU AeTasiu.
3aTeM mocemoBaTENbHO BRHIMIOHAIOT ONepali, YKa3aHHbIe B III. T),

n) ue).



6.1.5. PacTpyOHbBIE cCOeqUHEHUS, OJII KOTOPBIX He IpPeayCMOTpeHa
KOMIIEHCAIIUs TeEMIIEPATYPHBIX YOIUHEHUN, MOTYT COOUPAThLCS IIyTEM
BOBUTaHUS I'IaJKOT0 KOHIIa TPyOBI B pacTpyO A0 ymopa.

6.1.6. CkrmenBaHue KaHanu3allMOHHBIX TPyO u3 [1BX Mexkmy coboit u ¢
(bacoOHHBIMM YaCTSIMHU BBITIOIHSIIOT C MCIIOJIb30BaHUEM MMEIOUINXCS Ha
TPYOHBIX U3MENUSAX PAcTPyOOB C Kemobkamu (puc. 6.1.1, a) unu
oTdopMOBaHHLIX Ha KOHIIaX TPyO UM IMaTPyOKOB I'TaJfKUX pacTpyOoOB
(puc. 6.1.1, 6). CkneuBaHue TPyO BCTHIK MU «B YC» HE IOITyCKaETCH.
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Puc. 6.1.1. KneeBrle coequHeHUs TPYOHBIX 971eMeHTOB u3 [13X,
BBIIIOJTHEHHBIE C UCIIOJIb30BAHUEM

a) pactpy0ba c xkKenobkom; 0) rIagKoro pacTpyoa;

1 - rmagku# KoHell TPyOHI (XBOCTOBUK (PAaCOHHOM 4aCTH); 2 - pacTpyd C
KenoOKoM; 3 - KJieeBoM 1IoB; 4 - rmagKuil pacTpyo

[I7151 moyly4YyeHus KJeeBhIX COeQUHEHNN KaHalu3aluOHHBIX TPYyO U
(pacorHBIX yacTelu u3 [IBX nCnonbp3y0T 3a30p03aNoIHAIIINE KIIEH,
IpUMeHeHNe KOTOPHIX He TpeOyeT npeaBapUTeIbHON KaTuOpOBKYU
KOHIIOB TPYO.

3a30p0o3anoHArIIUe KJIeu UCII0JIb3YI0TCs Ipu 3a3opax ot 0,6-0,8 MM,
pexe - 0o 0,8-1.0 mmM.

6.1.7. U3 KjleeB 0TeYEeCTBEHHOI'O IIPOKU3BO/ICTBA B KA4YECTBE
3a30P03aloJIHSIONIEr0 MOXKeT OBITh MCIHOIb30BaH Kien I'MITK-127A
(TY 6-05-251-95-87). ITo BHelIHEMY BUNy K€M mpencTaBisieT cobou
OOHOPOMOHYIO XKUOKOCTh OT OEJI0T0 10 CepOoro IIBeTa C IPUCYTCTBUEM
HeOOJIBIIIOT0 KOJIMYEeCTBA OCajiKa HAIIOJTHUTEJISA, KOTOPHIM ucue3aeT
[IOCJie IepeMelInBaHus.



6.1.8. IIpu ckIenBaHUU KaHaIM3allMOHHBIX TPYOHBIX u3menuit u3 [1BX
C HUCIIONIb30BaHNEM PacTPyOOB C )KeJTOOKOM pe3WHOBBIE KOJIblla He
yCTaHaBIMBAIOT U KJIe! Ha ITOBEPXHOCTh KeJT0OKOB HEe HAHOCHT.

3a OMHY HaXJIeCTKU NPUHUMAIOT BCIO OJIMHY pacTpyba. Hanuuue He
CKJIE€HHOU 30HHI (B 2KeJIOOKe) MeXKOy ABYMS CKJI€€eHHBIMU JIUIIh
HE3HAYUTEJIbHO CHUXKAET IMIPOYHOCTh COeINHEHNS.

6.1.9. [l co3maHus YIIOPHBIX IIOBEPXHOCTEN, TpeAHa3HaYeHHBIX I
pukcamuu Kpenex 37meMeHTOB, Ha TPpyOy u3 [I1BX MoryT OBITH
HaKJIEeHHI KOJIblla, IIPEeACTaBJISIoNIe CO00l pa3pe3aHHble BOOIb OCHU
natpyoku gnuHou 10-12 mm u3 I1BX Toro ke guaMmeTrpa, 4YTO U caMa
TpyOa. Ecnu Heo6xogumo obecrieunuTh nepeMellieHre TpyOooIrpoBoaa
TOJIBKO B OTHOM HaITpaBJI€HWH, JOCTAaTOYHO HAK/IEUTDb KOJIbIIO C OJHOU

CTOPOHEI (puc. 6.1.2).
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Puc. 6.1.2. HakneeHnHoe Ha TpyOy u3 [I1BX yrmopHoe KOJIbIO s
(ukcauuu KpemnneHus

1 - TpyOa u3 I1BX; 2 - kpenneHnue; 3 - yrmopHoe Kojbio us I[1BX; 4 -
KJIeeBOU IIOB

6.1.10. CkneuBaHue Tpy06 u ¢hacoHHBIX YacTed u3 IIBX cocTout us
CIIEeOyIOIIUX OIlepalluii: TIOATOTOBKA KOHIIOB U PAacCTPy0O0B TPYOHBIX
U3MesIni oM CKJIenuBaHue, ITOATOTOBKA KJles M ero HaHeceHue, cOopKa
U OTBEPXKOEHUE COEqUHEHUN.

[TogroToBKa KOHIIOB U pacTpy00B TPYOHBIX U3JEIUM IIpeayCcMaTpuBaeT
OYMCTKY CKJIEMBaeMbIX ITIOBEPXHOCTEM OT MBI U APYTUX 3arPsi3HEHUN
(gyucTOM BETOIbIO, HEe BOPCUCTOM OyMaroi) u o0e3KkupuBaHue.

[I7151 06e3:KUPHUBAHUS CKIIEMBAaEMBIX ITIOBEPXHOCTEH CIemyeT
npuMeHaTh Metunenxaopun (FOCT 9968-86*) unu aneton (FCOCT
2768-84).
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[Tocne ob6e3kKupUBaHUS 10 HaHECEHUS KJlesl Ha HapyKHOU
TIOBEPXHOCTHU T'IaJIKOT0 KOHIIAa TPYyO®! (UJIM XBOCTOBUKA (paCOHHOM
YacTH) Ha PaCCTOSTHUM OT TOpPIla, paBHOM OJIMHE pacTpy0a, HAHOCUTCH
MeTKa.

6.1.11. IIpu ckneuBaHuu (OOHUM CjI0eM IpHu 3a3ope o 0,4 MM, AByMs
CIosiMU - ITpu 3a3ope 6oree 0,4 MM) Kijlel cjieqyeT HaHOCUTh CHadaia
TOHKUM CJIOEM Ha BCIO [JINHY pacTpy0Oa, a 3aTeM Oojiee TOICThIM
CcJlI0eM Ha KOHell TpyObl B OCEBOM HallpaByieHuu. [locyie HaHeCceHus
TIEPBOTO CJIOS KJles JejlaeTCs OTKPLITas BhIIEpKKa B TeueHue 1-1,5
MWH, 3aT€M HAaHOCUTCS BTOPOU CJIOM KIIes.

II7151 3a30p03aloJIHAIIINX KJIeeB BpeMsI MeKIy HadajlloM HaHeCeHUS
BTOPOTO CJIOS KJIesl 1 COeIUHEHUEM [eTasiell JOJIKHO COCTaBNISITh He
Oosee 3 MUH IpU TeMIlepaType OKpyzKaloilero Bo3gyxa Ao 25°C u He
Oojee 2 MUHYT - IIpU TeMmepaTtype Briie 25°C.

Kneu nepepn ynorpebieHrneM He0OOXOOMMO TIIATENbHO IIepeMeIllaTh.
[Tpu HOpManbHOM BA3KOCTU KJIEM MeOJIEHHO CTEKAEeT C KUCTHU UIIU
CTEPXKHS [JIS ITepeMelllnBaHus ¢ 00pa30BaHUEM «XBOCTa».

[Tocne HaHeceHUs Kies TPyOy B pacTpy0 BOBUTAIOT Oe3 BpallleH!s Ha
BCIO IIMHY pacTpyba. CoeguHeHne HEOOXOOUMO BHIIEPKUBATH MO
OCEBBIM YCHUJIMEM B TeueHUue 1-2 MUH OJIs UCKJTIOYEHHUS OTXKHMa TopIla
TPyOBI U3 pacTpyba u puKcauum coequHeHus. JIMIITHUN KIIeH,
BBITECHSIEMBIM U3 IIPOCTPAHCTBA MEXK/Y CKIIEEHHBLIMHU ITOBEPXHOCTSIMH,
yOaNsSioT YUCTHIMU TPSIMNKAMM UJIM MSATKOM OyMaroi.

6.2. U3neausi HHAYCTPHAILHOH MOATOTOBKH, HCIIOJIb3yeMbIe
IIPH MOHTaXke TPyOOIIPOBOIOB CHCTEM BHYTPEHHEH

KaHaJITH3aITHH

6.2.1. B HacTosIlee BpeMs Ha CTPOUTEIIbHBIX 00BbEeKTaX MOHTaX
KaHa/IU3allMOHHBIX TPYOOIIPOBOMIOB U3 OTAENIBHBIX TPYO M (PaCOHHBIX
YacTel, KaK IPaBUjIo, He BHIIIOIHSIOT, a UCIIOJIb3yIOT METOMHI,
IIpeaycMaTpUBaIye MpuMeHeHNe U3Ie/INU NHOYCTPHUaTbHOU
TIOOTOTOBKY (YKPYIIHEHHBIE Y371, CAHUTAPHO-TEXHUYECKNE KaOUHEI,
IIaXT-TIaKEeTHI), YTO IT03BOJISIET 3HAYUTEIILHYIO YacTh paboT mepeHecTH
C MOHTaXKHOMU IIJIOIIaJAKU B 3aBOICKNE yCJIOBUS, ITIOBEICUTH Ka4€CTBO
CcOOpPOYHBIX pabOT, COKpaATUTh OTXOOBI U ITOTEPU MaTepuanoB. [1pu
3TOM yMEHbBIIIAI0TCS 00Ile CPOKU CTPOUTENILCTBA, CHUXKAETCH
TPYOOEMKOCTh MOHTaXHBIX Pab0OT U BO3pacTaeT IIPOU3BOAUTEIILHOCTD

Tpyna.



6.2.2. YKpynIHeHHbIE Y3JIbl O/151 KaHaIUu3allMOHHBIX TPYOOIIPOBOIOB
M3TOTOBJISAIOT Ha TPY003aroTOBUTEJILHEIX 3aBOflaxX U B
CIlelIaIN3UPOBAHHLIX ITeXaXx

6.2.3. CO0pKa YKPYIITHEHHBIX Y3JI0B B YCIIOBHUSX TPy003aroTOBUTEIbHBIX
MIPEANIPUATUMN IIPOU3BOAUTCS C UCIIOJIb30BaHUEM KJIEEBBIX, CBAPHBIX U
pacTpyOHBIX COeIUHEHUH 100 PE3UHOBOE YIIJIOTHUTEIbHOE KOJIBIIO.
6.2.4. JInss MOHTaXa y3JI0B UCIIONb3yeTCS TPpyOHas MPOAYyKIIUs,
IepedyeHb KOTOPHIY ITpuBeneH B Tabn. 1.1.2 u Tab6mn. 1.1.4, a TakXke
U3MeNusi, U3rOTOBIIsIEMbIe Ha TPy003aroTOBUTEILHBIX IIPEATIPUSITUSIX
(TpyOnI 3 13 c mpuBapeHHLIMU PaCTPyOHBIMU ITaTPyOKaMu, IaTPyOKu
c (popMOBaHHBIM TJTaAKUM PacTPyOoM M pacTpyOOM MO[ pe3UHOBOE

KOJIbIIO, KJIeeBble COeOUHEHUS OTAENbHEIX AeTanen u3 [IBX mexnay
coboi u Op.).

6.2.5. B ycnoBusix Tpy003aroTOBUTEILHOIO IIPOU3BOACTBA MOTYT
BBIIIOJIHATHLCS CJIeAYIOIINe Ollepalui:

- OTPE3Ka;
- TOPILIOBKQ;

- cHsaTHe (packy;

- bopMoBaHUEe pacTPyOOB (TTagKUX U C JKeJT00OKaMu);

- CBapKa;

- CKJIEMBaHUE;

- 3alIpeccoBKa CTaJIbHBIX ITaTPyOKOB;

- HaHeceHue MEeTOK;

- cOOpKa YKPYITHEHHBIX Y3JI0B.

IIpumeuaHue: Pe3ka u ykopaurBaHue GaCOHHBIX YacTeM He JOIYCKaloTCs.
6.2.6. KoHCTpyKLIMS, pa3Mephl 1 Ka4ueCTBO OT(HOPMOBaHHBIX Ha
TPy003aroTOBUTENBHLIX IPEONPUATHUIX PAaCTPYOHBIX ITAaTPYOKOB

OOJIJKHEI B IIOJIHOW Mepe O0TBedYaTh TpeOOBaHMSAM HOPMaTHUBHBIX
OOKYMEHTOB Ha COOTBETCTBYIOIIUN BUJ TPYOHOU IMPOOYKIIMH.



6.2.7. IToBepxHOCTH TPYO M (PaCOHHBIX YaCTEM, UCIIOJIb3yEMBIX I
M3TOTOBJIEHUS y3JI0B, HOIXKHA OBITh POBHOM U rinagkou. Ha TpyOHBIX
U3MIeINSAX He IOIIyCKaIOTCS CKOJIbI, TPEIlMHB, pAKOBUHEI, B3Oy TH S,
YTSI2KWHBI U IOCTOPOHHKE BKIIIOUEHUS, CIIebl pa3/10KEeHU
MaTepuania, BUgUMbie 6e3 IIpUMEHEHUS YBeJIMYUTEJIbHBIX TPUOOPOB, a
TaKXKe U3MeHeHNe IIBeTa. BrbicoTa BRICTYIIOB Ha (paCOHHBIX YaCTsX
TocJjie yoaJleH!us TUTHUKOB He [OJIKHa IIpeBbIIIaTh 1 MM.

6.2.8. [ToBEPXHOCTH PE3UHOBHIX YIIJIOTHUTEIBHEIX KOJIel], MaHXKeT U
ITPOKJIaAOK OOJIXKHa OBITh POBHOM, T'TafKOM, 0€3 paKOBUH U 3ayCEHIIEB.
Ha pabouyeit mOBEPXHOCTY PE3UHOBHIX KOJIEIl 1 MaHXKET He
OOTYCKaITCH:

- cMellleHue mpecc-popMH ITI0 MeCTy pa3dbeMa 6osee = 0,3 MM;
- BLITPECCOBKA BbICOTOM Oosiee 0,5 MM;

- 6oJiee Tpex BHICTYNIOB (MU BMSTHH) BEICOTOU (MU rinyOuHOM) 6oee
1 MM u nuameTpom 6oyee 3 MM.

6.2.9. Topusl TpyO mocie nepepe3Ku OOIKHBI ObITh TEPIIEHAUKY IS PHEI
IIPOAOJILHOM OCHY U3[EeJINSA U OYMIIEHHl OT 3ayCEHIIEB.

6.2.10. Ha koHIIax Tpy0 1 NaTpyOKOB IIOC/IE OTPE3KU U TOPLIOBKU
Heo0X0auMO CHSATh (pacKy mom yriiom 15°.

6.2.11. JIuHeriHBIE Pa3MepPhl Y3JI0B OOJI2KHBI COOTBETCTBOBATH
pa3MepaM, yKa3aHHBIM B yepTexkax U 9CKu3ax. OTKIIOHEHUS
JINHENHBIX Pa3MePOB JeTalell TpyOOIPOBOOOB OT 3aJaHHBIX HE
OOJI2KHBI ITPEBBIIIATh = 2 MM, @ Y3/I0B - =+ 5 MM Ha 1 M OJIUHBHI.

6.2.12. Ocu oTOenbHBIX 2JIEMEHTOB CUCTEM KaHaJjInu3alluu,
M3TOTOBJIEHHBIX METOOM CBapKM, JOIXKHBI COBIIagaTh U HE UMETh
repesiomoB 6omee 2°. COOCHOCTh CBapUBAEMBIX OTHEIbHBIX MPSIMBIX
y4aCTKOB TPyOOIIpOBOIOB 00ecrieunBaeTCss CBAPOYHBIM
0o0opymoBaHUEM.

Hapy>KHbI BaTUK CBApPHOTrO IIBa (rpaT) y KPOMKM pacTpy0a JoKeH
OBITh CHMMETPUYHLIM M PaBHOMEPHBIM, BLICOTOM He Oojiee 2,5 MM.

6.2.13. Ha Hapy>KHOM ITOBEPXHOCTHU TIafKUX KOHIIOB TPyO, MaTpyOKOB
1 XBOCTOBUKOB (paCOHHBIX YaCTeW, MOHTUPYEMEBIX IIPU COOPKe
YKPYIHEHHBIX Y3JI0B C IIOMOIIbI0 PACTPYOHBIX COEIUHEHMH,
VIIJIOTHSIEMBIX PE3UHOBLIMU KOJIblIaMH, HAHOCSATCS MOHTaXXHbIe METKH,
yKa3bIBaloIIue TIyOnHY BOBUTAaHUS OeTallei B pacTpPyOHI.



6.2.14. Coepunenus Tpy0, maTpyOKOB U (paCOHHBIX YaCTeH,
BLITIOJTHEHHBIE KAaK METOOOM CBApPKH, TaK U C UCIIOJIb30BAaHUEM
KJIEeBOM TEXHOJIOTUHU, HOJIXKHEI OBITh T€PMETUYHEI ITPYU UCIILITAHUN
BHYTPEHHUM rugpoctatudeckuM gaBiaeHuem 0,1 MIla (1 KPC/CMZ).

CoenuHeHus TpyO ¥ paCOHHBIX YacTel C pe3NHOBBIMU KOJIbIlaMM
OOJI2KHBI OBITh TEPMETUYHEI ITPU UCIILITAHUYU TUAPOCTATUYECKUM
nasneHueM 0,1 MIla (1 KPC/CMZ) C OODHOBPEMEHHBIM U3MEHEHUEM yTJiia
Ha 2° MeXOy OCSIMHU COeOUHEHHBIX JeTalleu.

6.2.15. Ilocne ucneiTaHUY TOTOBBIE 3JIEMEHTHL U Y3JIBI IIJIaCTMaCCOBBIX
TPyOONIPOBOOB MapKUPYIOT, YKOMIIJIEKTOBEIBAIOT HEOOXOOUMBIMU
OeTansiMU ¥ TPAaHCIOPTUPYIOT Ha OOBEKTHI CTPOUTENIHCTBA.

6.2.16. YcTaHOBKa pe3MHOBBIX KOJIEll B 2KeJT00KU pacTpy0oB TPyoO,
nmaTpyOKoOB U (paCOHHBIX YacTel u3 I1I1 mpou3BOOUTCS Ha 3aBOgax-
M3TOTOBUTENSX TPYOHOU IPOAYKIIUY; PE3UHOBBLIE KOJIbIla OIS TPYO U
¢daconnbix yacteu u3 [1BX, ITH]I u [1B]I mocTaBAsit0TCSI OTOEIBHO.

6.2.17. K KaX[ou IapTUU 3arOTOBOK ITpHUJIaraeTCs IIaclopT,
comepzKallluii HauMeHOBaHUe 3aBOMla-U3rOTOBUTENISI, 0003HaYeHUe
3aroTOBKM, 00BbEM IMapTHUH, JaTy BBIIIyCKa, TapaHTUNWHBINA CPOK
uspgenuu u otMmetky OTK.

6.3. MoHTaXk TPyOOIIPOBOIOB CHCTEM BHYTPEHHEH

KaHaJITH3aITHH

6.3.1. MoHTaxX cuCTeM BHYTpPEeHHEHN KaHalIu3alluu BHEIIIOJIHSAIOT B
COOTBETCTBHUU C IIPOEKTOM IIPOU3BOCTBA PaboT, pabouyuMu
yepTexkKaMiu, IeMCTBYIOUIUMHU (pemepanbHbIMUA, OTPACTIEBEIMU U
BEJOMCTBEHHLIMHA HOPMATHUBHO-TEXHUYECKUMU OJOKyMEHTaMHU.

6.3.2. B 3gaHusax u3 KpynHOpPa3MePHBIX 3JIEMEHTOB MOHTaX
CAaHUTAPHO-TEXHUYECKUX CHCTEM MIPOU3BOJST, KaK IIPABUIIO,
rmapajjienbHo (C COBMEIIEHNEM 10 BpeEMEHH) C MOHTaXKO0M
KOHCTpyKIul. Ha HeOOIbIINX 00beKTaX MOHTAXK OOBLIYHO BHIIOTHSIOT
IIOCJIeloBaTEJIbHO MOCJIe OKOHYAHUS OCHOBHBIX CTPOUTEIILHO-
MOHTaXKHBIX PabOT Ha 3axBaTKe UIIU 110 BceMy 3naHuio. Hagamno paboT
10 YKiIagkKe TpyOompoBoaoB pernaMmeHTupyercss CHull 3.05.01-85
«BHyTpeHHMEe CaHUTapHO-TEXHUYECKHE CUCTEMBI» IIPU 00eCcIieYeHnn
CTPOUTEJILHOU TOTOBHOCTH 00BEKTa (3aXBaTKU) B CIIEOYIOMIUX
oO0beMax:
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- OJISI 3aHUU CBHILIE HIATU 9TaXKeu: IATh 9TaXKen OgHOM UIHn
HECKOJIbKUX CEKIIUMH;

- IUISI 3AHUM OO0 OATH dTaXKeM: OTOeIbHOe 30aHue, ogHa WA
HECKOJILKO CEeKIIUH.

6.3.3. [lo Hayasla MOHTaXxXKa CaHUTAapPHO-TEXHUYECKUX YCTPOUCTB
OOJI2KHBI OBITH BBHITIOJTHEHHI CJIeAylolnre paboTHhI:

- B IIOMEIIIEeHUAX, PACIIOJIOZKEHHEIX BEBIIIIE HYHeBOfI OTMETKHU:

YCTPOEHBI MeXKIy3TaKHEIE ¥ YepaadyHble ITIEPEKPLITUS, JIECTHUYHEIE
MapIIy, IIePeropoaKy; OCTaBIEHEI HJTH ITPOOUTHE OTBEPCTHS 1 OOPO3OhI
B CTPOUTEJILHBIX KOHCTPYKIIUSAX IOJISI IPOKJIaAKU TPYOOIIPOBOOOB;
OCTaBJI€HBI MOHTAXXHEIE ITPOEMbBI B CTeHAX, IEePEKPHITUIX U
IIeperopoakKax, MpeayCcMOTPEHHBIE TPOEKTOM ITPOU3BOICTBA PaboT;
ITPY HEOOXOOUMOCTH YCTAHOBIJIEHBI B CTPOUTEJILHBIX KOHCTPYKITHUSIX
3aKJIaiHbIe JeTalu OJIs KpemJieHus: TPyOOIIpoBOIOB; cAoelaHa
IIOATOTOBKA IIO[ MOKPHLITHE II0JIa; Ha CTeHAaX HaHeCEeHbl HeCMbIBAeMOM
KPaCKOI BCIIOMOTaTeJIbHbIe OTMETKH, PaBHEIE IIPOEKTHHIM OTMETKaM
YuCTOro moja maoc 500 MM; OMTYKaTypPeHbl ¥ OTPYHTOBAHEI CTEHBI U
HUIIIH, IePETOPOIKH B MECTaX YCTAHOBKYU CAaHUTAPHO-TEXHUYECKUX
IpuOOPOB; OCTEKJIEHEI ITOMEIIeHUST; OYHIIIeHBI OT CTPOUTEJILHOTO
Mycopa MecCcTa IPOU3BOACTBa pPaboT u obecredeH CBOOOOHBIM AOCTYII K
HUM; COOPY2KEHEBI JIeca, MOJAMOCTKH, HACTHUJIILI IJIsi pa00THI Ha BHICOTE
6osee 1,5 M; oCcBelleHEI MeCTa IPOU3BOACTBA PaboT U ITPeayCcMOTPEHA
BO3MOZKHOCTD IIOOKIIOYEHUS K CETH 3JIEKTPUGHUIIMPOBAHHOT O
MHCTPYMEHTAQ;

- B IIOMEIIIEeHNAX, PaAaCIIOJIO2KEHHBIX HU2KE Hy.TIGBOfI OTMETKU:

KpOMeE II€EPEYUCIIEHHBIX BHIIIIE pa60T, IIOOTOTOBJIEHEI TPAHIIIEN [OJIA
BEIITYCKOB KaHAJIM3dllUX 00 IMEPBBIX OT 30aHUA KOJIOOLIEB, IIPDOJIOZKEHEI
Y49aCTKH HAaPYZKHBIX TPY6OHpOBOJIOB OT KOJIOOIIEB, BHIIIOJTHEHHEI
IIOOITOJIBHEIE KaHallbI, OeTOHHBIE HUJIH KHUPIINYHEBIE OIIOPHI;

- B CAHUTAPHO-TEXHUYECKUX y3JIaX U KYXHSIX:
OO IIPOKJIaAKM TPyOOIIPOBOMOB - IIOCTAaBJIEHHI IEPETOPOOKH,
OILITYKaTypeHbI CTEHBI U IOTOJIKM, CAejlaHa IMOATOTOBKA II0OM ITOKPLITHE

II0JIa,

OO0 YCTAaHOBKH CAaHUTApPHO-TEXHUYECKUX IIPUOOPOB - MPOU3BEIeHA
TUAPOUIOJISIIUS II0JIOB, BEIIIOJTHEHBI ITIOKPBITUS T10JIOB, CTEHBI



00JTHUIIOBAHBI IJIMTKOM, OKpAIIIeHbl CTEHHBI U ITOTOJIKU, YCTaHOBJIEHBI
OBEPH.

6.3.4. Cornacuao CHull 3.05.01-85 npu mpou3BOACTBE MOHTAaXKHBIX
paboT B oOCeHHEe-3UMHUU MEPUOJ TeHIOAPAAYUK 00513aH YTEIIIUTD
TIOMEIIeHN .

6.3.5. IIpu Bo3BeIeHUM 30aHUU TUIIOBBIX CEPUN MOHTAaX CHUCTEM
BHYTPEHHEW KaHalu3alliu U3 I1JIJaCTMaCCOBBLIX TPYO OCYILIECTBIISETCS
WHOYyCTPUATbHBEIMU METOLaMM C UCIIOIb30BaHUEM YKPYITHEHHBIX Y3JI0B,
COOpaHHBIX U UCIILITAHHBIX B YCJIOBUSAX TPYO03ar0OTOBUTEIFHOTO
ITPOM3BOICTBA, CAHUTAPHO-TEXHUYECKUX KaOWH, OCHAIIleHNue KOTOPHIX
ITPOMU3BOOUTCS Ha KAOMHOCTPOUTENBHLIX 3aBOjaX, a TaKXKe IIaxT-
ITAaKeTOB, KaXKbIM M3 KOTOPHIX CHAOXKEeH KaHaIu3alluOHHBIM U
BOJIOITPOBOIHLIMU CTOSIKAMM.

6.3.6. Ha HeOonbIInx 00beKTax U MPU CTPOUTEIILCTBE 3MaHUM
WHOWBUOyaJIbHOTO Ha3HadeHUs: cOOpKa KaHaTh3allMOHHBIX
TPYOOIIPOBOIOB MOZKET BHITIOJIHATHCSA KaK C MCIOJIb30BaHUEM T'OTOBBIX
y3JI0B, TaK U U3 OTHAEJIbHBIX TPYO, MaTPpyOKOB U (hbaCOHHBIX YacTeM
(MOHTaXK «POCCHIIIBIO»).

3.3.7. BcnencTBue cienudruyeckKux 0COOeHHOCTEM TPyO U (haCOHHBIX
YacTel U3 MOJIMMEPHBIX MaTEPHUAIOB U XKECTKUX TpeOOBaHUMH,
MIPEeObsIBIIIEMBIX K KAUECTBY MOHTaxXKa KaHaJTM3alluOHHBIX
TPyOOIIPOBOAOB, PabOTHI IT0 YCTPOUCTBY CUCTEM BHYTPEHHEN
KaHaJIM3alluu 3aHUM OOJI2KHBI ITPOU3BOAUTHCSA PAbO0YUM U
TEXHUYECKUM IIePCOHAIOM, OOYy4YeHHBIM MEeTOOaM MOHTaXa u
03HAKOMJIEHHBLIM CO CBOMCTBaMU TPYOHOM mpomyKiuu. Paboune,
OCYIIIECTBJISIONINE MOHTAX MJIACTMACCOBHIX KaHATU3alMOHHBIX
TPyOOMIPOBOIOB, MOJIKHEI OBITH ITPEOYIPERAEHB O CHUXKEHUU
COIIPOTUBIIIEMOCTH TPYOHBIX U3OEJINHN YIAaPHBIM U U3THOAIONTUM
Harpy3KaM IIPU ITIOHUXKEHUUW TeMIIEPATyPHl U 0 HE0OOXOOUMOCTH
OCTOPO2KHOTO OOpalieHus C HUMH.

6.3.8. MonTax TpybomnpoBomoB u3 [1BX, IIT u [13, a Takxke
CaHUTApPHO-TEXHUYECKUX KaOWH U IIaXT-NIaKeTOB C TpyOaMu U3 3TUX
MaTepuaioB pa3peniaeTcs IPOU3BOOUTL B 3UMHEE BpeMs IIpu
TeMIepaType cooTBeTCTBeHHO 10 (-15)°C, (-10)°C u (-25)°C, a ux
IIePEeBO3KY - Ipu TeMmneparype He HUXKe (-25)°C, (-20)°C u (-35)°C.

6.3.9. ITocTynaromire Ha MOHTaX TPYOHI, MaTpyOKu U (haCOHHBIE YaCTH
OOJIKHBI UMEeTh MapKUPOBKY, KOTOpasi HAHOCUTCS Ha HapyXKHYIO
IIOBEPXHOCTD U3EJIUS B IIPOIleCcCe U3TrOTOBJIeHUsI. MapKUpOBKa
BKJIIOYaeT TOBapHBIM 3HAK UJIM HaMEeHOBaHUE NIPEOIPUATHUSA-
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M3TOTOBUTENS U yCJIOBHOE 0003HaYeHUe u3nmenus 6e3 cioBa «Tpyba»
UK «I1aTpyook». [IpruMep MapKUPOBKU TPYO U3 MOJIUIIPONUJIEHA OIS
KaHalu3aluu HapyKHBIM guaMeTpoM 110 MM, TONMIIMHON CTEHKH 2,7
MM, ginuHou 2000 MM mmpou3BoacTBa 3A0 HITO «CTpounonuMep»:
HITO «Ctpounonumep» ITIT K110x2,7x2000 TY
4926-005-41989945-97.

MapkupoBKa (paCOHHBIX YaCTEW HAaHOCUTCS B IIPOIIECCE JIUThS IO
OaBJIeHHEM U BK/II0UYaeT TOBapHBIM 3HAK MM HaUMeHOBaHUe
MIPEANIPUATUSA-UITOTOBUTEJIS U YCIIOBHOE 0003HaUeHNe U3[eJIn.
[IpuMep MapKUPOBKYM KaHaIN3allMOHHBIX OTBOIOB 45° U3
nonumnponuaeHa guamerpoM 50 MM, BeinyckaeMbix 3A0 HIIO
«Ctpounonumep»: HITO «Ctpounonumep» orsop I1IT K 50-45° TY
4926-010-41989945-98.

6.3.10. Ha koH1Iax Tpy0, maTpyOKOB 1 (paCOHHBIX YaCTeU OOIKHBI OBITh
HaHeCeHbl MOHTaXHble MeTKH. [Ip1 OTCYTCTBUY METOK 3aBOCKOTO
M3TOTOBJIEHUS UX HAHOCST Ha IJIafKre KOHIIBI TPyOu (haCOHHBIX
YyacTell MapKUPOBOYHLIM KapaHaamnioM, rpudesieM U T.II. Ha
paccTOsTHUM OT TOpIla AeTajii, yKa3aHHOM B Tabi. 6.1.1.

6.3.11. IIpu BEINOJTHEHNN MOHTAXXHBIX PAabOT 3aIpeIraeTcs
HCIIOIb30BaHMe KaHaIUu3allMOHHBIX TPYO, MaTPyOKOB U (DaCOHHBIX
4acTeu U3 MaTepuasioB, He IPeOyCMOTPEHHEIX B ITpoekTe. [1pu
He0oOXOMMOCTH 3aM€EHBI OTHEIbHBIX 3JIEMEHTOB MOXKET OBITh
IIpOM3BefeHa TOJIBKO II0CJie COTJIaCOBaHUs C OpraHu3alluen,
pa3paboTasiiieli IIPOEKT, U 0PpOPMIIEHUS IPOU3BEIEHHOT O
CcorjlacoBaHHUs B YCTaHOBJIEHHOM Iopsgke. Ho u B aToM ciy4dae
HEIOOIIyCTUMO IIPUMEHEeHNEe MeHee TeIlJIOCTOMKUX AeTalell B3aMeH
Oornee TennocTolKux. HampumMmep, Ipu MOHTaXKe CUCTEMBI BHYTPEHHEHU
KaHa/Iu3alluy U3 MOJIUITPOIINIIEHOBLIX TPYO, IpeagHa3HaYeHHBIX I
TPAHCIIOPTUPOBAHUS IIOCTOSTHHEIX CTOKOB C TeMmepaTtypou go 80°C,
3amnpeniaeTcs 3aMeHa OTOEeNIbHBIX TPYOHBIX U3OEeNUl Ha JeTasu U3
[IBX, npegyCcMOTpeHHEIE O/ OTBOJA IIOCTOSAHHEIX CTOKOB C
TeMmnepatypou 60°C

6.3.12. KoHCTpYKIIUA U pa3Mephl UCIOIb3YEMEBIX PE3NHOBEIX KOJIel]
OOJI2KHBI COOTBETCTBOBATh TPeOOBAHUSAM HOPMaTHUBHOM U TPOEKTHOU
mokyMeHTauuu. He mormmyckaeTcst UX 3aMeHa Ha YIIJIOTHUTEIH,
npefHa3HaYeHHbIe OJI TPyOHOU MPOAYKIIUY, U3TOTOBJIEHHON U3
OPYyroro MOIUMEPHOT0 MaTepuania.

6.3.13. IIpu BXOOHOM KOHTPOJIE KaueCTBa, a TaKXkKe B IIpoliecce
IIpoBefeHus PaboT 10 MOHTaXYy I1JTaCTMaCCOBHLIX TPYOOIIPOBOLOB
TojijIexkaT BLIOPaKOBKeE:



- BCe TPyOHI, MaTpyOKu U (paCOHHBIE YaCTH, UMEIOIIe CKOJIHI,
TPEUIUHBI, HaJpe3bl U Opyrue gedeKTh;

- (bacoHHBIE YaCTH, UMEIONIMEe BHYTPEHHUMU 00JI0M C OCTPHIMU
KPOMKaMU;

- PE3UHOBLIE KOJIbIIa U YIIJIOTHUTEIbHbIE MaHXKEThI, UMEIOIIue
pa3phIBE, PAKOBUHEL M He yIOaJleHHYI0 BEIIPECCOBKY, a TaKXKe KOJIbIIa,
B KOTOPHBIX OTCYTCTBYIOT IIPENYCMOTPEHHbBIE KOHCTPYKIIMEN PacCIOpPHBIE
BKJIaBIIIIH;

- MeTaJInYeCcKrue KPemeHus, 9JIEMEHTH KOTOPHIX UMEIOT OCTPhIe
3ayCeHIIBl B MeCTaX COIPSKEHUS C IJIaCTMaCcCOBBIMU TpyOaMu U
(acoHHBIMU YaCTSMMU.

6.3.14. ITorpy3049HO-pa3rpy304Hbie pab0Thl, TPAHCIIOPTUPOBAHUE U
CKJIagupoBaHHe TPYOHBIX U3[eJINM, CAHUTAaPHO-TEXHUYECKUX KaOUH U
IIaXT-ITaKETOB CJIeAyeT IPOU3BOOUTL C COOJIIOIEeHHEM MED,
HMCKJTIOYAIOIIUX BO3MOXKHOCTh UX ITOBPEXKIEHUS.

II711 mocTaBKU Ha 00BEKT CTPOUTENHCTBA TPYOHI GOPMUPYIOT B
TPAHCIIOPTHHBIE TTAKETHI, ITPU YKIAOKe KOTOPBIX COOMI0OOAEeTCs
YyepemoBaHUE C KaXKOOW CTOPOHHI MaKeTa PacTPyOHOT 0 KOHIIA TPYORI U
KOHIIa TPyOHI 6e3 pacTpyoba.

CoxpaHHOCTD IMaTPyOKOB, PaCOHHBIX YaCTeX U PE3NHOBBIX
YIJIOTHUTEJIEN IIPU IIepeB0o3Ke 00ecreynBaeTCs YIIaKOBKOM UX B
CIlelnanbHyio Tapy (KOHTEeUHEpPHI, AIMUKHA, KOopoba).

Ha Kaxpmoe rpy30BOe MeCTO KPEIMUTCS SIPJILIK U3 KapTOHa UJIU
aneprl, copepkanuii HaUMeHOBaHUE IPEeONPUITUSI-U3TOTOBUTENS,
ycJioBHOe 0003Ha4YeHUe U3OeNnusi, HOMep NapTUu U OaTy
M3TOTOBJIEHUS, KOJIMYECTBO U3AENIUHM B yIIAaKOBKeE (B IITyKax Uinu 0
MeTpax), DaHHble 00 yIIaKOBIIUKE.

[Ipu yrmakoBKe B OOHY Tapy HECKOJIbKUX MapTUU U3OEeIUN YHUCIIO
SIPJIBIKOB AOJI2KHO OBITH PABHO UMCJIIy yIIaKOBAHHBIX TapTUH.

II715 TOTrpy304YHO-Pa3TrPy304YHEIX Pab0T IIPUMEHSIOT I'Py30II0AbEMHEIE
MexaHU3MHI. [Ipu pa3rpy3Ke TPaHCIOPTHLIE MaKeThl U YIIaKOBKU C
TPYOHBIMU 3JIEMEHTaMU 3anpellaeTcs coOpachiBaTh C TPAHCIIOPTHHIX
cpencTB. He momyckaeTtcs nmepemenieHue TpyO U y37I0B BOJIOKOM.

6.3.15. Ha cTpouTenbHOM MJIOIIaAKe TPYOHYIO ITPOAYKIIUIO U3
ITacTMacC, IpegHa3HauYeHHYI0 /IS MOHTaXKa KaHaIu3allMOHHBIX



TPyOOIIPOBOMOB, CIEeAYET XPaHUTh Ha TOPU30HTAIbHBIX ITJIOIIaAgKaxX
IO HaBecaMM UJIM Ha CKJIafaX B YCIIOBUSAX, UCKITIOYAIOIIUX
BO3[ENCTBUE COJIHEYHHIX Iy4Yel, nedopMalivil U yoapHBIX Harpy3o0K.
[Tpu xpaHeHUHU Ha CKiamax TPyObl U (hbaCOHHBIE YaCTHU OOJIKHEI
HAXOOUTHLCS HA PacCTOsIHUM Oojiee 1 M OT HarpeBaTeNIbHBIX TPUOOPOB.

CaHuTapHO-TEXHUUYECKNE KaOMHBI XPaHSATCS Ha IPU 00bEKTHOM
CKJIaZle B 30He AeMCTBUS OallleHHOT0o KpaHa Ha CIieliialbHO
OTBEEHHBIX CIIJIAHMPOBAaHHBIX TOPU30OHTAJIbHEBIX IIJIOMIagKax. KaOuHbI
Ha CKJIaJle yCTaHaBIUBAIOT B pabo4yeM ITOJI0KEeHUHU Ha IePEBSIHHBIE
OpyCKHU, YIOKEHHbIEe Ha IIJIOTHOE OCHOBAHME U PACIIONIOKEHHEIE B
MecCTaX, YKa3aHHBIX B pab0o4ux yepTexkKax. BLICTyIaolle BHU3 JeTalu
OOJI2KHBI HaXOOUTHCS Ha PACCTOSITHUU HE MeHee 2 CM OT ITIOBEPXHOCTH
OCHOBaHUS, Ha KOTOPOM yCTaHOBI€HH KaOuHbl. PaCOHHBIE YaCTH,
HaXOOAIIMEeCS B HUXKHEN YacTU 3TaxKe CTOsSIKa CaHHUTapHO-
TEXHUYECKOM KaOWHBI, 3aKPHIBAIOT IIJIEHKOM, pyOepoumoM Ui
OPYTUMU MaTepuajiaMu.

Pe3nHOBBIE KOMIbIla 1 MaHXKEThl PEKOMEHIYETCS XPAaHUTh B 3aKPHITOM
roMeleHuu npu temneparype ot (-25)°C go (+35)°C Ha pacCTOIHUUN
He MeHee 1 M OT OTONUTENbHLIX TPUOOPOB. IIpu CKIagupoBaHUU
YIJIOTHUTEJIEU BO3[EUCTBHUE COJTHEYHBIX JIydel U BelleCTB,
pa3pyuaninx pe3uny (HepTenpoayKTOB), HOMKHO OBITh UCKIIIOUEHO.
[lomyckaeTcsl XxpaHeHHe PEe3NHOBBIX KOJIell U MaHXKeT IIpU
TeMmnepatype o (-40°C) npu oTCcyTCTBUM AedpopMaluud U yOapHBIX
Harpy30K.

Pe3nHOBEIE YIIJIOTHUTEJIM IIOCIIE HAXOXIOEHUS IPU TeMIlepaType HUXKe
(-25)°C nmepen MOHTAXKOM [IOJIKHBI OBITH BRIIEPIKAH IIPU
[IOJIOKUTEJILHOU TeMIepaType He MeHee 24 4.

6.3.16. KiieeBrle MaTepuasbl ciiegyeT XpaHUTh Ha CKIaje B
TepMEeTUYHOU Tape B MMOMENIeHUIX, 000PyadOBaHHBLIX BEHTUISIIUEN U
3aIIUIIEeHHBIX OT JIeMCTBUS COTHEYHBIX JIydYel, Ha PacCCTOSTHUM He
MeHee 2 M OT IPUOOPOB OTOMJIEHUS

6.3.17. Ka"Hanu3aimoHHbIE TPYOOIIPOBOALI B 3MaHUU MOHTHUPYIOT B
TaKOU ITOC/IeI0BaTENbHOCTH: OT BHIIYCKA ITPOKJIagbIBalOT
TOPU30HTaJIbHLIE ¥ BEPTUKAIbHbIE YY4aCTKU TPyOOIPOBOIOB II0
ToOBaly, 3aTeEM - CTOSIKU U TOPU30OHTAJIbHBIE OTBOOHBIE IMHUU Ha
9TaxXax, fajiee - TPyOOIIPOBOMOLI BEITSIZKHOM YacTU KaHalu3alluy Ha
yepoake.

6.3.18. TimaTenbHBIM KOHTPOJIb TJIyOMHEI BOBUTAHUS TPYOHBIX U3OENTUN
B pacTpPyOH!, BLITIOJTHEMBIN B YCIIOBUSIX MOHTaxa, IT03BOJISET



n30exkKaTh TEPMOYIIPYTHUX HAIIPSAXKEHUMN, BOSHUKAIOIIUX IPU
OTCYTCTBUM KOMIIEHCAIIUU TEIJIOBBIX YIOJIMHEHUN TPyOOIIpoBOoaa u
CIIOCOOHBIX IPUBECTHU K pa3pylLIeHNIO IIJTaCTMaCCOBBIX IeTalel u
pa3repMeTu3allid COEOUHEHUMN.

6.3.19. IIpu ucIOIb30BaHNU I'OTOBHIX Y3JI0B, COOPaHHBIX B 3aBOJICKUX
YCJIOBUSX, CJIeAyeT IPOBEPSATH ITPAaBUILHOCTh MOHTaXa pacTPyOHBIX
COeOUHEHUU U B CIIydasiX HapylIIeHHUs TOYHOCTU COOPKM, BO3HUKILIEN
IIPY TPaAHCIIOPTUPOBAHUY U3[EJINM UIIU IPU UX IIepeMEIeHNN Ha
CTPOUTEJILHOM TIolagKe, He0OOXOOUMO ITPOU3BECTU YCTaHOBKY
meTajiell MO0 MOHTAXKHOU METKH.

6.3.20. MoHTaX CHUCTeMHbI KaHaIu3allud BKII0YaeT ollepaliuu mo
pa3MeTKe OCell MOHTUPYEMBIX TPyOOIIPOBOIOB U MECT PacCIIOIOKEHUST
KpeIJIeHNH, yCTaHOBKE KPEIJIEHUM, pa3MellleHNI0 B KPeIJIEHUIX
TOTOBBIX y3JI0B, COOpaHHBIX U3 TPYO, MaTPyOKOB M (hpaCOHHBIX YaCTEMH,
COeOUHEHUIO Y3JI0B MeXKy cO001 U C OTOENbHLIMU 3JIEMEHTAMU
TPyOOIIPOBOMia, IPOBEPKE IIPAaBUJILHOCTH PaCIIONOKEHUST
TOPU30HTAJIbHLIX U BEPTUKAJIbHBIX YYaCTKOB U 3aTAXKKE UX B XOMyTax
KpeIJIeHus.

ITocne c60pKu TPyOOIPOBOOA BTOPUYHO ITPOBEPSIIOT €T0 MTOI0XKEeHUe
Ha COOTBETCTBHE MPOEKTHLIM TPeOOBaHUSIM.

6.3.21. PacTpyOn! TpyO 1 (paCOHHBIX YacCTel, 3a UCKIIIOYEHUEM
OBYXpPacTPYOHBIX My(T, a TaKKe OTHEeJIbHBIX ()aCOHHBIX YacTeM u3
nonmatuneHa (TY 10-P®-13.01-92), umeromux pacTpyonl ¢ 06enx
CTOPOH, Ha BEPTUKAJILHBIX ¥ TOPU30HTAIbHBIX y4aCTKaxX
TPYOOIIPOBOOB MOJIZKHEI OLITH HallpaBJIEHbl HABCTPEUy TEYEHUIO
CTOKOB.

6.3.22. He ponyckaeTcsl pacIoiloxeHne pacTpyOHBIX COeIUHEHUU
TPyOOIIPOBOOB B MECTaX MPOX0a Yepe3 CTPOUTENbHbBIE KOHCTPYKIIUH.

6.3.23. Ka"Hanu3alnmoHHbIE TPYOOIIPOBOALI IPOK/IaAbIBAIOT
MIPSIMOJIMHENHO, He [OIMTyCKas U3MeHeHH!s YKJIOHa Ha yJacTKax
OTBOJIHLIX TOPU30HTAJIbHBIX JIMHUH.

6.3.24. MoHTaX BepPTHUKAJIbHBIX TPYOOIIPOBOIOB MPOU3BOAUTCS CHUIY
BBepX. CTOSIKM HEOOJI?KHBI OTKJIOHSATHCS OT BEpPTUKalu Oojee, 4eM Ha
2 MM Ha 1 M OJIMHBIL.

6.3.25. [Ing mpucoeguHeHUsI OTBOOHBIX TPyO auameTpoM 40 MM OT
IJTaCTMaCCOBBIX CU(POHOB YMBIBaJIbHUKOB, MOEK U OPYTUX CAaHUTAPHBIX
mpubopoB K TpybonpoBomaM auamMeTpom 50 MM (puc. 6.3.1)



[IPUMEHSIOT CIlellialbHbEIe Pe3UHOBLIE IIePEeXOfHEIe NeTalld - MaHXKeTH]
(puc. 6.3.2).
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Puc. 6.3.1. Y371bl coemuHEHUST OTBOOHBIX TPYO OT IIJIaCTMaCCOBBIX
CU(OHOB yMBEIBaJIbHUKOB

(a) u moex (0) ¢ TpybompoBogamu u3 I[1BX, ITII u 19

1 - cudoH; 2 - pe3nHOBAs MaHXKeTa; 3 - COeAUHEeHNEe C PE3UHOBLIM
KOnbIiloM; 4 - TpouHUK 50X50 MM; 5 - maTpyOok muameTrpom 50 mMMm; 6 -
oTBOgHasA TpyOa nuameTpom 40 mM; 7- TporHUK 110%x50 MM; 8 - oTBOA
50 MM
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Puc. 6.3.2. Pe3auHoBasi MaHKeTa IOJIg IOACOEINHEHUS OTBOOHOM TPYOHI
ouaMeTpoM 40 MM OT IIJIaCTMAacCOBOTO CUdOHa



6.3.26. BBIIIyCKM YHUTA30B COEOUHSIOT C IIJTaCTMaCCOBLIMU TpyOaMu C
TIOMOIIbIO TUTHEBBIX WU (POPMOBAHHBIX ITPUOOPHHBIX TAaTPyOKOB (pHC.
6.3.3, a) UK JTUTHEBBIX MPHUOOPHBIX OTBOMOB (puc. 6.3.3, 6) u
PE3nHOBEIX MaHXKeT (puc. 6.3.4). [IpubopHble TaTPyYOKM ¥ OTBOOHI
M3TOTaBIMBAIOTCSA C TJIaAKMMU pacTpybamu. Mcmonb3oBaHue
nmaTpyokoB 5 (cM. puc. 6.3.3, a) unu 8 (cMm. puc. 6.3.3, 6) Tpebyemoiut
OJIMHBI I03BOJISIET PETYIUPOBATh PACCTOSHUE OT YHUTA3a [0 OCH
KaHa/IU3allMOHHOTO CTOsIKa. MoHTaX TpyOHBIX uagenuu u3s 111 unum
I13 (cM. puc. 6.3.3, a) BHIIOJIHSIETCS Ha PEe3UHOBLIX KOJIbIIaX; O/
TpyOomnpoBonoB u3 [I1BX cOopka oTBoma 4 ¢ matpybkamu 3 U 5 MOXKET
ITPOMU3BOOUTHCS ITPHU ITOMOIIY KaK COeIUHEHUNW C PE3NHOBLIMU
KomnblamMu (CcM. puc. 6.3.3, a), Tak u KieeBbix. Ha puc. 6.3.3, 0)
TMOKa3aH y3eJl COeIHEeHMS BhITyCKa YHHUTa3a C TPyOOIIPOBOIOM M3
[1BX, npegycMaTpuBaloui yCTAHOBKY ITaTpyOKa 5 B pacTpyOe
MMPHUOOPHOT0 OTBOIA 7 Ha KJIEIO

a) 6)

T T | A
-

Puc. 6.3.3. Y31bl coequHeHUs BBIITYCKa YHUTa3a

a - ¢ TpyborpoBomoM u3 I1BX, ITIT unu 13 npu momMoiu mpubopHOTOo
rnaTpyoKa C r1afKuM pacTpyOOM U Pe3MHOBOM MaHKETHI; 0 - C
TpyOonpoBomoM u3 [IBX mpu oMol oTBofa MpubOpPHOT0 U
PEe3MHOBOU MaHXKeTH; 1 - BEIIYCK YHUTA3a; 2 - pe3uHOBas MaHXKeTa; 3
- mpuOOPHLIHM MaTPyOo0K; 4 - oTBox 110-30°; 5 - maTpyOOK AMaMeTpoOM
110 MM ¢ pacTpy6oM IOZ Pe3UHOBOE KOJIBIO; O - ABYXIIJIOCKOCTHAS
kpectoBrHa 110x110%x50 mMm; 7 - otBom mmpubopHbIn 110 MMm; 8 -
BKJIEMBaeMbI IMaTpyo0oK auameTpoM 110 MM
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Puc. 6.3.4. Pe3uHoBas MaHXkeTa OJI HOOCOEOUHEHUS BHIIIYCKa
YHHUTa3a

6.3.27. Cudon u3s I1I1 unu 19 BaHH U OYIIEBBLIX HOOOOHOB
COEOUHSIETCS C MJIaCTMACCOBBEIM TPYOOIIPOBOOM MIPHU ITOMOIIU
PE3MHOBOM MaHXKeTHl (CM. puc. 6.3.2), YyTr'yHHBIA CU(}OH - C

HCIIOIb30BaHMEM JIMTHEBOTO Pe3b00BOTO naTpyOKka u3 Il unu I19
(puc. 6.3.5).

a)

6)




Puc. 6.3.5. ¥3en coequHeHU YyT'YHHOTO CU(POHA BaHHEI C
I1JIaCTMaCCOBBIMU TpyOaMu (a) C IIOMOIIBI0 PE3UHOBOTO TaTpyOKa U3
ITIT unu I19 (0)

1 - BaHHa; 2 - pe3p00BOU MaTPyOOK; 3 - mIacTMaccoBas Tpyba
ouameTpoM 50 MM; 4 - YyryHHBIM CU(POH; 5 - mepenuBHasa Tpybda

6.3.28. IlepenycCk CTOKOB OT I'uAPO3aTBOpPa CUCTEMBI BOIOCTOKOB B
CUCTeMYy KaHaJTu3alluu MOIKET BBHITIOJIHATHCS C UCIIOJIb30BaHUEM
cTasnibHOU TPYOrl Dy =32 MM, IOACOEeIUHSIEeMOH K I1JIaCTMacCOBOMY
TpouHUKY 110Xx50 MM (puc. 6.3.6), u pe3UHOBOU MaHXKETHI (CM. PHUC.
6.3.2)

Puc. 6.3.6. Y3en nepemnycka OoT rugpo3aTBopa

1 - mnacTtMmaccoBas TpyOa (rmaTpy0oK); 2 - pe3uHOBOE KOJIbIIO; 3 -
TpouHUK 110x50-87°30'; 4 - pe3auHOBast MaH¥XKeTa; 5 - cTaJbHas TpyOa
Dy = 32 mmM; © - cTaneHas TpybOa Dy = 15 MM

6.3.29. YcTaHaBnmuBaeMble B MyCOPOCOOPHBIX KaMepax, OaHsIX,
IIpaYeyYyHbIX, O0IIEeCTBEHHBIX TyaJleTax U APYTUX IIOMEIeHUIX TPaIlbl
u3 [19 unu I1Il ¢ guameTpamu Beinycka Dy = 100 u 50 MM
TIOOCOENUHSAIOTCS K MJIaCTMAcCOBBEIM TPyOOIIPOBOAaM MPHU ITOMOIIU
pacTpyOHBIX COEOUHEHUY C Pe3UHOBBIMU KOJIbI[aMMU.

s MoHTaxa BeIlycKa Dy = 100 MM 4yryHHOIO Tparna MOXeT OBITh
HCIIOTh30BaH COOPHBIM y3€JI, BKITIOUAIOIINM MaTPyOOK, U3rOTOBII€HHBIN
13 CTalbHOU TPYyOBl muamMeTpoMm 108 MM, pe3uHOBYIO MaHXKETY (CM.
puc. 6.3.4) ¥ IJIacTMacCCOBBIN IPUOOPHBINM NAaTPYOOK C TIagKuM
pacTpyboM.



6.3.30. I'magku¥ KOHEII IIJTaCTMAacCOBOH metanu auaMeTpoMm 110 mMm
COeOUuHSIETCS C pacTpyOOM meTalu YyryHHOTO TPyOOompoBoma,
HaIIpUMep, IIPOKJIaAbIBaEMOTO B ITIOABAJIe, C TOMOIIBIO KPYTJIOTO
YIJIOTHUTENIBHOT' O KOJIbIla BHYTPEHHUM auaMeTpoMm 106 MM u
OUaMeTpPOM CedeHUs 9 MM C MMOCJIeAyIolIUM 3alloJITHEHUEM pacTpyOa,
pacIIupAIOUIIMCS IIeMeHTOM. [IJI9 coeqUuHEeHUs CIIeqyeT UCII0Ib30BaTh
YyTryHHBIE feTasnu 0e3 yriny0ieHuY U paKOBUH Ha BHYTPEHHEHU
IIOBEPXHOCTHU pacTpyoda.

[Ipu OTCYyTCTBUM KOJIEll JOIIyCKaeTCs IPUMEHEHNEe COeQUHEHUN C
3aeJIKo¥ pacTpyba IpOCMOJIEHHOM IIPSAObI0 U PaCTBOPOM
pacCIIupSAIMIerocs eMeHTa, IPU 3TOM BHYTPb I'JIaIKOT0 KOHIIAa
[1JTaCTMaCCOBOM AeTaid 3allpeCcCOBBIBAETCS B HarpeToOM COCTOSTHUU
OTPE30K CTaJIbHOU TPYOHI. 3aTEM ITOBEPXHOCTD I'JIAAKOT0 KOHIIa TPYOHI
ux [I1BX Ha paccTosHUU, paBHOM [JIMHE pacTpyOa, Hy’KHO OYHUCTUTD
pacTBOPUTETIEM, ITOKPHITh CJI0OEM KiIest U OOCHIIIaTh IECKOM, a
moBepxHOCTh metaneu us [IBI, ITH]I u 11 cnengyeT omniaBuUTh, IIOCie
4yero TakxKe IOKPHITh IIECKOM.

6.3.31. [Ins rmmacTMacCOBBIX KaHaIM3allMOHHLIX TPYOOIIPOBOAOB
ITPUMEHSIOT ITOABUXKHBIE U HEIIOABUXKHBIE KPEIIJIEHHUS.

YcTaHOBKa MOABUIKHBIX KPEIJIEHUN BHIIIOJIHAETCS IIOCPEACTBOM
HEIJIOTHOM 3aTAXKKHU TPYOHl B IOJIyXOMYyTax.

HemnogBuxkHoe KpemnjieHrne o0ecnedynuBaeTCs MyTEM YCTaHOBKY XOMYyTa
MexXK[y OByMs peOpamu (yrmopaMu) Ha ITOBEPXHOCTU TPYOHOTO
aneMeHTa. Takue pebpa UMelOTCs Ha pacTpybax paCOHHBIX YaCTel U3
I[1I1, Beinyckaemerx HITO «CTpounonuMep», 1 Ha paCOHHBIX 4YaCTSIX
WMIIOPTHOTO ITPOM3BOACTBaA (hupMa «Valsir» u gp.). IIpu sToM nnoTHas
3aTsKKa KpeTieHus He TpeOyeTcs.

YrnopHBIe KOIbIla AJI HETIOABUKHOTO KPETIJIEHUS MOTYT OBITh TaKXKe
BBHITIOJTHEHBI C IIOMOIIIBIO ITpHUBapeHHbIX (ana 19 u I1IT) unu
npukineeHHbX (gsg I[1BX) K Teny TpyO KoJeil.

HermnogBukKHbIEe KpPeNJIeHUS KaHaIM3allMOHHBLIX TPYOOIIPOBOOOB
nuameTpaMu 50-110 MM OOIIyCKaeTCs BBIIIOMHATL 0€3 YCTaHOBKHU
YIIOPHBIX KOJIEI] MyTEeM IIJIOTHOTO 00KaTHus TJIafKON 4aCcTu TPYyOHI
XOMYTOM.

6.3.32. [Ipu MOHTaXxKe KaHaIU3allMOHHBIX TPYOOIIPOBOIOB HEOOXOOUMO
CTPOTO BRITIOIHATL TPeOOBaHUS MPOEKTA, Kacalolluecss MeCT
PacCIIOIOKEHUS MOOBUXKHEIX ¥ HEITOABUXKHBIX KpeIlJIeHnu!



6.3.33. OduKcalus N1acTMacCOBBEIX KaHaIU3allMOHHBIX TPYO dallle
BCEro IMPOMU3BOAUTCS IPU MOMOIIY METAIIMYECKUX KPEeIlesKHbIX
XOMYTOB (puc. 6.3.7), u3rotosjaeHHLIX U3 cTanu Ct.3 mo [OCT 380-94
1 UMEIOIIX aHTUKOPPO3UOHHOE MOKPHITHE. MexXay XOMyTaMu U
TpyOaMu yKJIaObIBalOT IIOJIMITUIIEHOBBIE JIEHTOYHBIE ITPOKJIagKHN
tonmuHou 1,5 MM ¢ Oyptukamu (COCT 22689.0-89 -I'OCT
22689.2-89).
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Puc. 6.3.7. KpenneHus [jisi I1aCTMAacCOBBIX KaHAJTU3aIIMOHHBIX TPYO a
- IO, IPUCTPEJIKY; 0 - mox 3a0UBKY; B - IIO BUHTOBOE COeOUHEHNEe

erHHeHI/Ie CTOEK XOMYTOB K CTPOUTEJIbHBIM KOHCTPYKIUAM
OCYIIECTBIIAETCHA IIyTEM IIPUCTPEJIKH, 3a0MBKH HUJIH C IIOMOIIIBIO
BUHTOBBIX COEOUHEHUN.

L7151 KaHaIn3alluOHHBIX TPYGOHpOBOJIOB, IIPOKIIagbIBa€MBIX IIO IIOJIY B
TEXHUYECKHUX ITOOMNOJIbIX 3TaHUH, PeKOMeHOyeTCd UCIIOJIE30BATh


http://www.complexdoc.ru/ntd/486945
http://www.complexdoc.ru/ntd/487598
http://www.complexdoc.ru/ntd/487596
http://www.complexdoc.ru/ntd/487596

KepaM3uToObeToHHBIE 0JI0OKHM BhICOTOM 8-10 cM, K KOTOPHIM
ITPUCTPEINBAIOTCS UJIM NPHUBAPUBAIOTCS (K 3aKJIaIHLIM OEeTaIsIM)
CTalbHbIe KPOHIITEWHBI. Ha KpoHIITENHAX yCTaHABIUBAIOTCS
TepeaBUKHbIE CTOMKY, TO3BOJISIOIINE IIepeMeIllaTh XOMYThHI
KpenneHu 1o BeicoTe Ha 10-40 cMm mnst obecriedueHUsT He0OXOIMMOT O

yKJIOHa TpyOompoBoaa (puc. 6.3.8).
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Puc. 6.3.8. Kpennenus ¢ mepeaBUKHOM CTOMKOU OIS IJIaCTMaCCOBEIX
TPyO

1 - omtopa; 2 - KpOHIITENH; 3 - CTOMKA; 4 - IIIacTMaccoBas Tpyoa; 5 -
TIOJIN3TUJIEHOBAS MPOKIaaKa; O - IeMEeHTHBIM PacTBOP

B HUKHeV 4aCcTH KaHa/IUu3alMOHHOTO 9TaXKe CTOsKa, IIe COeOUHSITCA
OBYXIJIOCKOCTHasA KpecTtoBrHa 110x110x50 MM, TporiHUK 110X50 MM
1 KOMIIEHCAIIMOHHBIM MaTpyooK 110 MM, peKOMeHayeTCs
yCTaHaBIUBaTh eQUHOE KpPeIlJIeHue C AByMsl XoMyTaMu (puc. 6.3.9).
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Puc. 6.3.9. ®dukcanus 3TaxkeCcTosiKa IIPU IIOMOIIU KPENJIeHUus C OByMs
XOMyTaMu

a - yCTAaHOBKA CTOSIKA B KpemJieH!uH; O - KOHCTPYKIIUS KpenneHus; 1 -
OBYXIIJIOCKOCTHas KpecToBrHa 110x110x50 mMm; 2 - TpouHuUK 110X50
MM; 3 - KOMIIeHCAIIMOHHEBIN ITaTpyook 110 MM; 4 - KpemnjieHnue ¢ OByMs
XOMyTaMu

6.3.34. KoMmneHcallMOHHBIE TTAaTPYOKH BHIITYCKAIOT C TUTHIM pPebpoM
’KeCTKOCTH Ha MOBEPXHOCTU YIOJIMHEHHOTro pacTpyba. Kpemnnenue Ha
9TUX MaTpyOKax HY>KHO pacrojaraTh Haj pedpoM KeCTKOCTH, UYTO
o0ecrieyuT HOpMaJIbHOE BHIABUTAHUS M3 PACTPYOOB KOMITEHCAIIMOHHBIX
1aTpyOKOB MeXOy3TaXKHBIX BCTABOK.

6.3.35. KananusalnuoHHBIE CTOSIKM CJIefyeT MOHTUPOBaTh CO CTPOTUM
cobnromeHreM COOCHOCTU. HecoocHoe coequHeHNe HapyllaeT
yCJIOBUSI, HEOOXOOUMEBIE AJIE KOMIIEHCAIIMU TeMIIepPaTyPHBIX
VOJIUHEHUN TPYOHBIX 37IEMEHTOB.

6.3.36. [Inst cOOpKU pacTpyOHBIX COeMUHEHUN PEKOMEHOyeTCs
HCIOIBb30BaTh YCTPOUCTBO (puc. 6.3.10), cocTosiiee u3 CEerMeHTOB,
COemMHEHHHBIX MeXKIy co00M mapHupamMu. Bce cerMeHTH UMEIOT



IIIBEJIJIEPHOE CceYeHne 1 CHAaOXKeHbl Pe3UHOBBIMU IIPOKIaAKaMH,
ITPEIOXPAHSIIOIINMU TPYOBl OT MEXaHUYECKUX MMOBPEXKIEHUM.
duKcalus yCTPOUCTBA Ha TPyOe OCYIIECTBIISIETCS CTSIXKKOM CErMEHTOB
PYKOSITKOM, ITOCJIe Yer0 BO3MOXKHO IIJITaBHOE OCEBOE MepeMeEIIeHHeE,
obecneyuBalollee COOPKY U3OENUN C MUHUMAJIbHBIM II€EPEKOCOM.
Takoe yCTpoHCTBO MOXKET OBITH TaKKe MCIIOIb30BAHO IJIs pa30opKu
pacTpyOHBIX COEIUHEHUN C Pe3NHOBLIMU KOJILIIAMU ITPU TEMOHTAXKe
TPyOOIIPOBOMOB.
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Puc. 6.3.10. ITpucmoco6ieHue OJjiss MOHTAaa IJIaCTMaCCOBBIX TPYO
ouameTpoMm 110 mMm

1 - ymiko; 2 - cerMeHT; 3 - PYKOSITKa; 4 - IPOoKIaaka; 5 - 60aT

6.3.37. MOHTa>XX CaHUTAPHO-TEXHUYECKUX KaOUH CBOOUTCS K ITOIBEMY
Ha IePeKPHITUS U YCTAHOBKE UX HAa BEIBEPEHHOE 10 YPOBHIO
OCHOBAaHNeE C IMOCJIEOYIONINM II03TaXXHEIM COeIMHEHNEM BCEX CTOSIKOB.

Kabuna IIEpPBOTI'O 3Td2Ka MOHTHUPYETCsA CO CTpOl"OfI HpI/IBH?;KOI;I B IIJIaHE.
CaHI/ITapHO-TeXHI/IquKI/Ie KaOMHBI BEPXHUX STaxeu HGOGXOHI/IMO
YCTaHaABJINBATH, COGHIO)Iaﬂ COOCHOCTB KaHAJIU3aITMOHHEBEIX CTOAKOB.
[Tocne YCTAHOBKH KaXXOou KaOMHEBI Ha IIepekKpheITHE OOIIOJTHUTEJIbHO
IIPOBEPAIOT COOCHOCTE CTOSAKOB IIO OTBECY.

6.3.38. IIpu MOHTaxXe KaHaIM3allMOHHBIX 3TaXXeCTOSIKOB U3
I1JIaCTMACCOBBIX TPYO, YCTAHOBIIEHHBIX B CAHUTAPHO-TEXHUYECKUX
KaOuHax U IIaxT-nmakeTax (puc. 6.3.11), MexXay3TaxkKHYI0 BCTaBKY 4,
COCTOSIIIYIO U3 TaTPYOKOB 2 1 3, BEIABUTAIOT U3 KOMIIEHCAIITMUOHHOTO



rnaTpy0kKa 5 U COeQUHSIOT C ABYXIIJIOCKOCTHOM KPECTOBUHOM 1
pacIiooKeHHOU BhINIe KaOUHEL. [Ipy 3TOM PEKOMEHOYETCS BBITIOIHATD
CIenyollye olepalmn:

- IPOBEPUTH HANIMYKME PE3UHOBOTO YIIJIOTHUTEIBHOTO KOMIbIIa B
Kenobke pacTpyba maTpyOKa 2;

- HaHEeCTHU Ha I'JIafKui KOHel OBYXIIJIOCKOCTHOM KPEeCTOBUHEI 1
PacIiooKeHHOU BhHIIIe KAaOWHBI CMa3KYy (TIULIEPUH, MBIJTbHBIN
pacTBoOD);

- YyCTaHOBUTDb Ha NaTPyOOK 3 MeXKOyS3TaKHOU BCTaBKU 4 MOHTaXKHOE
ITPHUCIIOCOOJIEHUE;

- 0CJIa0buTh KpeIyieHus 6 1 7 myist CBOOOOHOT O ITepeMellle s BCTaBKU;

- IIPYU TIOMOII MOHTAXKHOTO ITPUCIOCO0IeHUST C HEOOJIBIIINM
BpallleHuEeM HaOBUHYTh MEXKIY3TakKHYI0 BCTAaBKY 4 Ha XBOCTOBUK
OBYXIIJIOCKOCTHOM KPECTOBUHEI 7;

- YCTaHOBUTDb KaXKIbIM 3JIEMEHT BCTaBKU 4 B IPOEKTHOE ITOJIOKEHUE
(mo MOHTAXXHOM METKH);

- 3aTIHYTh OOJITH KPEIIEKHBIX XOMYTOB U CHSITH CO CTOSIKA MOHTAXKHO€E
ITPHUCIIOCOOIeHUE.

Hp umeudyaHue. IlosTaxHasa c6opKa KaHAJIN3allMOHHLBIX CTOSAKOB C PEBU3UAMU
IIPOU3BOOUTCA aHAJIOTUYHBIM o6pa30M.

6.3.39. 113 MOHTazKa I1JTaCTMaCCOBBIX CU(POHOB, IEPEJIUBOB U
BBLIIIYCKOB CJIeyeT IPUMEHSATh TOPLIEBbIE U HaKUOHBIE KITIOYH,
KOTOpBIE TaK XkKe, KakK U MOHTaXXHoe IIPUCIIocobieHre (CM. puc.
6.3.10), BKJIIOUEHBI B KOMIIJIEKT UHCTPYMEHTOB, pa3pab0TaHHBIN
HHWHWMocctpoem u CKBMoccTtpou (mpoekT Ne 1030) u
IIpenqHa3HaYeHHBIN OJI1 COOPKY U pa3bOpKU COeIuHEHUN
KaHa/IU3allMOHHBIX TPYOOIIPOBOIOB U BOJOCIUBHOM apMaTyphl U3
IMOJIMMEPHBIX MaTepPHUalioB.
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Puc. 6.3.11. Cxema mmo3TaxxHoM COOPKM KaHaTU3allMOHHBIX
39TaXKEeCTOSIKOB B CAHUTAPHO-TEXHNYECKUX KaOMHaX M IaxT-IakKeTax

1 - pByxmockocTHas KpectoBuHa 110x110x50 mmM; 2, 3 - maTpyoKu
ouameTpoMm 110 mM; 4 - MexXAyaTakKHas BCTaBKa; O -
KOMIIeHCAIlMOHHBIN aTpy6ok 110 MM; 6,7 - KpensyeHue (aBa
II0JIYXOMYTa, CKpelJieHHbIe 00ITaMu

6.3.40. IIpu BBEINIOJIHEHUHU Ollepalyi 10 CKJIIEUBAHUIO He JOIIyCKaeTCs
IornagaHue Ha IIOATrOTOBIEHHEIE TIOBEPXHOCTH aTMOC(EPHEIX 0CAJKOB,
IIBIJIM, CTPOUTENBHOM I'Psi3u. BaHKM C KJIesIMH U COCYOHL C
PaCTBOPHUTEJISIMU OOJIXKHEI UMETh T'€pMEeTHYHbIe KPLIIIKH 1 TPOOKH.

II71s1 HaHeCceHusT KJesl UCIIOJIb3YIOT IIJIOCKKMEe KUCTU HIUPUHOM: It TPyO
ouameTpoMm 50 Mm -25 mM, fuameTpoMm 110 MM - 50 MM.

6.3.41. IToTpebHOCTL B MaTepuasax ojsi CKJIeuBaHusa TPyO u ¢hacOHHBIX
yacTter u3 [I1BX (mo maunusiMm HMKMMoccTposi) npuBeneHa B Tabia. 6.3.1

Tabnuia 6.3.1

[TorpebHOCTh B MaTepHajax OJjis CKiIeuBaHUs TPyO 1 aCOHHBIX
yacTteu u3 [I1BX (#a 100 coeguHeHUn)



Pacxom MeTuIEeHXIOPUIA OIS
OYHMCTKH U 00€3KUPHUBAHUA Pacxop Kines, KT, 0711 COeOUHEHU
COeMHEHUs
Hapyxubili
ouaMeTp, o C TUTHEBHEIMU
MM dopMoBaHHBEIMY | (HaCOHHBIMU
o C TUTHEBBIMU
pacTtpybamu YacTsIMU
¢dopMoOBaHHBIMHU dbacouHBIMU
pacTpybamu YaCTsIMHU
7 KT JI KT
50 1,2 1,6 0,75 1,0 2,0 1,6
110 3,9 5,2 1,45 1,9 7,0 6,3

6.3.42. ®opMupOBaHUE KIEEBOTO IIIBa MPOUCXOOUT IIPU OOBIYHOM
TeMIlepaType B pe3yJibTaTe UCIlapeHus pacTBopuTensa. CThHIKH,
CKJIe€eHHbIEe IPX HOPMAaJIbHBIX TEMIEPaATyPHBIX YCIOBUSX, B TeUEHHUE 5
MUH He OOJI2KHBI IT0IBEPTaThCs MEXaHUYECKUM BO3OeNCTBUSIM. [1pu
TeMmIepaTtype ckieuBaHusd HuxKe 10°C 370 BpeMs yBeIU4YUBAETCs 0
15 muH. ['ugpaBIuYecKue UCHBITAaHUS TPYOOIIPOBOa ciiegyeT
IIPOBOAUTH HE paHee, 4yeM Yepes 24 4 II0oCjie CKJIenBaHU.

CkneuBaHue TpyO 1 pacoHHBIX YacTel u3 [IBX momxkHO
IIPOU3BOOUTHCS IIPU TeMIepaType He Huxke 5°C.

6.3.43. Ha cTpouTesbHOM IIOIaAKe B HEOOXOIUMEBIX CIIy4dasixX
OoNyCKaeTcs MexaHndeckasi o0paboTka TpyO u maTpyOoKoB (pe3ka u
cusATHe (ackm). Pe3ka paCOHHBIX YaCTel 3alpeniaeTcs.

[I7151 pe3ku TpyO UCIIONb3YIOT PYyUYHbIE HOKOBKHM [IJIsT MeTaJllja C
OOBIYHBIMU ITOJIOTHAMM, CTOJITPHBIE HOKOBKHU, a TaKXKe MeJIKO3yOnlie
IJIOTHULIKUE TUJIEL. [IpeanodTuTeIbHEL PYyYHBIE IIUJIEL CO CIEOYIOIINMU
XapaKTEePUCTUKAMU: BEICOTa 3yOBbEB - 2,5-3 MM, m1ar 3yObeB - 2-3 MM,
pa3Bop 3yoseB - 0,5-0,7 MM, TommuHa nonoTHa - 0,8-1,0 mM. Pa3pes3aTh
TPYyOBI HEOOXOAMMO CTPOTO MEPIEHOUKYISIPHO UX ocu. [Ipu pe3ke
PEKOMEHAYETCS MPUMEHSATH 111a0JI0H, U3TOTOBJIEHHBIN U3 CYXUX HOCOK
WU MHOTOCJIONMHOM paHeprl. OOpa3yiolirecs IIpu pe3ke CTPyKKa U
3ayCeHIIbl CHUMAIOT I11abepoM.



1 cHATUSA pacKu C HapyKHOU CTOPOHBI TOPIla TPYOBI MCIIOJIB3YIOT
HAITUJIbHUKU C KPYIIHBIMM HaCce4YKaMU; IIPEAIIOUYTUTEIILHEI IIJIOCKUE U
IIJIOCKME OCTPOHOCHIE HATMJIBPHUKY C IJIMHON pabouei yactu 250-315
MM, MaKCHMaJIbHOU TOJIINHOM 7-8 MM, C HOMepaMu Hacedek 1 u 2.

6.3.44. B coorBetcTBUU co CHuII 3.05.01-85 ucneiTanus
CMOHTUPOBaHHBIX CUCTEM BHYTPEHHEUN KaHalnu3alluu U3
TJTaCTMAaCCOBBIX TPYO BBITIOJTHAIOT METOIOM MPOJIMBa BOOHI ITyTEM
OTHOBPEMEHHOT0 OTKPHITUSA 75 % caHUTapPHBIX IPUOOPOB,
MMOOKJIIOYEHHBIX K IIPOBEPSIEMOMY y4aCTKy. Bpems npoiuBa He
periaMeHTUPYEeTCsI, OHO AOJI?KHO OBITH JOCTATOYHBLIM IJIsI OCMOTPA
HCIILITHIBAEMOU CUCTEMBI. BriepaKaBIlle UCIIbITAHUE CYNTaEeTCS
CHCTeMa, eCJIu IIPU ee 0OCMOTPe B TpyOax, aCOHHBIX YaCTIX U MecTax
coeOuHEeHUU He 0OHAPYKEHO TEeYMU.

HcnipiTaHuS OTBOOHBIX TPY6OHpOBOI[OB KaHaJIn3alliy, ITPOJIO2ZKEHHHBIX B
3€éMJie UJIN IIOAIIOJIBHEBIX KaHallaX, HGOGXOJII/IMO BBIIIOJIHATH OO0 X
3aKPBITHUA HAIIOJTHEHHUEM BOJIOfI OO YPOBHJ IIOJIa IIE€PBOI'0 3TadzKa.
HcnipiTanus Y49aCTKOB, 3aAeJIbIBAa€MEIX B CTPOUTEJIEHBEIE KOHCTPYKITUHU
HJIN 3aKPBIBA€MBIX HATl'JIYXO ITPHU IMOCJIEOYIOIITNUX CTPOUTEJIBHBIX
pa60TaX, OOJIZKHBI BBEITIOJIHATHCHA IIPOJIMBOM BOIOBI 0O UX 3aKPHBITHUA C
COCTaBJIEHHEM aKTa OCBHUOETEJIbCTBOBAHHNA CKPBITHIX pa60T.

I'uapaBanyYecKye UCIIBITAaHUS OOJIKHBI ITPOU3BOOUTHCS 0 Hadasa
OTIEeJIOYHLIX paboT.

[Tocre OKOHYaHUS UCIILITAHUM TPyOOIIPOBOIOB MECTa MPoxXoa
CTOSIKOB U3 IIJTaCTMAaCCOBBIX TPYO Uepe3 MePEeKPHITUS OOIXKHBI OBITh
3ajesiaHbl [IEMEHTHLIM PAaCTBOPOM Ha BCIO TOJIIIUHY MEPEKPHITUS.
YuacToK cTosiKa BhIIIEe IepekKpuIiTusa Ha 8-10 cM (D0 ropu30HTAILHOTO
OTBOOHOTO TPyOOMpoBOAa) CIeayeT 3allUlllaTh IEMEHTHBIM PaCTBOPOM
ToJIIuHOM 2-3 cM (puc. 6.3.12). [ oOneryeHus: meMoHTaxka
TPyOOIIPOBOMOB IPY PEMOHTE U 00eCTIedeHUsT BO3MOXKHOCTHU
KOMIIEHCAIIUU TEMIIePaTyPHBIX YOJIMHEHUN IPU 9KCIJIyaTalluu
y4aCTKHU CTOsSIKa B MecTaX IIpPoxojia Yepe3 IePEKPHITUS ITeper
3a[]eJIKOM IIEMEHTHBIM PaCcTBOPOM He0OX0OUMO 00ePHYTh PYJTOHHBIM
TUAPOUIOISIIIMOHHEIM MaTepUasyioM u 00Bs3aTh IIIaraToM UJIM MSTKOU
ITPOBOJIOKOM.


http://www.complexdoc.ru/ntd/388837

Puc. 6.3.12. Y371bI mpoxofia IJIacTMaCCOBHIX TPyO uepes
MeXKOy3TaKHble IePEKPBITUS

a - B coope ¢ pacoHHBIMU YacTsaIMH; O - 6e3 Hux; 1 - MJI1acTMaCCOBEIE
TPyO®I; 2 - pacoHHAs 4aCTh; 3 - PYJIOHHBIN T'HOPOU30IAIIMOHHBIN
MaTepuain; 4 - 3afieliIka CTPOUTEIBHEIM PACTBOPOM; 5 - MEXKAY3TaKHOe
IIepeKpPhITHE

6.3.46. B TexHUYECKUX IOANOJIbAX MEeCTa IIepecedyeHus IIPOX0Oa0B C
TOPU30HTAJIbHEIMU TPYOONPOBOOAMU 13 IJIaCTMACCOBBIX TPYO clenyeT
o0ycTpauBaTh IEePEBIHHBIMU MOCTKAaMM aHAJIOTUYHO TOMY, KaK
I10Ka3aHo Ha puc. 6.3.13
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Puc. 6.3.13. Y3en nepecedeHus IJ1aCTMacCoBOT0 TPyOOIIpoOBOa B
TEXHUYECKOM ITOATIONIbE

1 - mepexoOHBIM MOCTHUK; 2 - IIJIaCTMaCCOBBLIA TPYOOITPOBO[,

6.4. MoHTaX TPyOONIPOBOAOB CUCTEM KaHa/IU3allUU

MHKPOPAHOHOB

6.4.1. MoHTax TpyOOIIPOBOAOB CUCTEM KaHaIU3alluu CIeoyeT
OCYWIECTBJIATh B COOTBETCTBUM C OeUCTBYOIIMMHU HopMmamu (CHwull
3.05.04-85*, CIT 40-102-2000).

6.4.2. ITogroToBKYy TpaHIIIEN IO MOHTaXK TPYOOIIPOBOOHOM CUCTEMHEI
KaHaJIM3allui He0OXOONMO BBIIIOJIHSITh B COOTBETCTBUM C ITPOEKTOM.
[IupuHa TpaHIIIEN 10 OHY A0JI2KHa OLITHL He MeHee 4yeM Ha 40 cm
OoJbIlle HaPY2KHOT'O AUaMeTpa TPyOoIIrpoBoaa.

6.4.3. TpyOnrl 6e3HANIOPHOY KaHAIU3alluu C Pa3beMHBIMU
COEeOUHEHUSIMH MOHTUPYIOTCS Ha OHE TPAHIIEH, C HEPa3beMHBIMHU, KaK
ITpaBUiIo0, Ha OPOBKE.

6.4.4. COopKy pacTpyOHBIX coequHeHUU nuameTpom Ao 110 mm
OCYIIIECTBJISIOT BPYYHYI0, OOJBIIEr0 guaMeTpa - C IIOMOIIIBIO
HATSXKHBIX ITPUCIIOCOOIEHUN.

6.4.5. MoHTax TpyOOIIPOBOMOB CJIEAyeT BECTHU IIPU TEMIIepaTypax
HapPyKHOI'0 BO3yXa, YKa3aHHLIX B II. 6.3.8.


http://www.complexdoc.ru/ntd/388836
http://www.complexdoc.ru/ntd/388836
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6.4.6. KoMIieHcalnio TUHEWHBIX YOJIUHEHUY TPyOOIIPOBOOB,
COoeVHsIEeMBIX Ha KJIel0, CBapKOou UIU Ha (¢piaHIaX, ClegyeT
obecneynBaTh YCTPOMCTBOM HEOOXOAMMOTO YHMCJIla COETUHEHNH,
OOMYyCKAaIoINX U3MeHeHNe IJINHBI TPyOOonIpoBoa.

6.4.7. B coorBetcTtBUU co CHuII 3.05.04-85* rugpaBnnyecKue
WCHOBLITAHUS CAMOTEYHBIX KaHAJIM3aIIMOHHBIX CeTeH M3 MJIaCTMaCCOBBIX
TPyO cleayeT IMMPOU3BOAUTH OBaXKAbl: 0€3 KOJIOOIEB
(mpemBapuUTEeNnbHOE) M COBMECTHO C KOIOoAIaMu (OKOHYaTesbHoe). Eciu
KOJIOMIIbl He UMEIOT BHYTPEHHEMN U HapPYKHOU TUAPOUIONSAIINU, TO
HCIIBITaHMEe TPyOOIIPOBOIOB COBMECTHO C KOJIOALlaMX He TPOBOOUTCS.

[TpenBapuTesibHBIE UCTIBITAHUS TPYOOIIPOBOAOB KaHaIN3alluu
Ha[JIeXKUT BHIIIOIHSITh y4aCTKaMM MeXIy KOJIOoAIlaMi BLIOOPOYHO, II0
yKa3aHMWIo 3aKa34yuKa (0OQUH U3 IISITHU y4aCTKOB). Eciiu pe3ynbTaThl
BbIOOPOYHOTO UCIILITAHUS HEYIOBIIETBOPUTENBHBI, TO UCIIBITAHUSIM
romJiexkaT BCe y4acTKU TpyOorpoBoaa. [IpeaBapuTesibHbIE UCTIBITAHUS
crenyeT IMTPOBOOUTD IIPU He3aChIIaHHOU TPaHIIIEee IO
rugpasnuydeckuM gasinenueM 0,05 MIla ¢ BEIIepzKKOM B TedeHue 15
MUH. [Ip1 OTCYyTCTBUU BUOUMBIX YTE€YEK B CTHIKOBBIX COEOUHEHUSX TIPU
TMafleHuU JaBlIeHUs OOIYCKaeTCcs NOoaaepPKUBaTh UCIIBITaTEIbHOE
OaBJIeHWe NOOKA4YKOM BOIHLI.

OKoHYaTeNnbHOE UCIIBITaHKE TPYOOIIPOBOAa KaHalu3alluhd COBMECTHO C
KOJIO[IlaMM TaKXKe CJielyeT ITPOU3BOANUTh BEHIOOPOYHO (OBa CMEXHBIX
M3 [STU y4aCTKOB). IIpy 5TOM MCHBEITHIBAIOT ABa CMEXKHEBIX ydaCTKa C
ITPOMEKYTOYHBIM KOJIOAIIEM M KOJIOAOIIaMU 110 KOHIIaM TPyOOmIpoBofa.
YyacTok

OJIsI OKOHYaTENIbHBIX UCIIBITAHUU BEIOMPAETCS 10 YKa3aHUI0
3akal3yuka. [Ipu oKOHYaTeIbHOM HCIBITaHUM Ha MJIOTHOCTh
ruapaBIndYeCcKoOe JaBJIeHHe CO3[aeTCs 3allOJIHEHuEeM BOOOU BEPXHEr o
KOJof1la (KOHITB MCHBITEHIBAEMBIX yHaCTKOB TPYOONIPOBOOa B BEPXHEM U
HU2KHEM KOJIOAIlaxX 3aKphIBalOT 3arnyiukamu). CornacHo CHull
3.05.04-85* ucnbIThIBAEMBIM Y94aCTOK TPYOOIIPOBOia CUUTAETCS
BBIIEPKaBIIUM MCITLITAHKWE Ha IJIOTHOCTH, eClIu 00beM gJoOaBIeHHOMN
BOOBI OyIeT MeHbIIle UM PaBeH OONMYyCKaeMOU yTedKe BOMHI,
MIpUHUMaeMol Ha 1 M [JIMHBI OETOHHBIX U XKeJ1e300€TOHHBIX TPYO,
auaMeTp KOTOPHIX paBeH BHYTPEHHEMY OAUaMeTpPy KOJIOALEB.

[THeBMaTU4Y€EeCKME UCIBITAHUS I1JITaCTMaCCOBBIX TPYOOIIPOBOIOB
OOTIyCKaeTCcs MPOU3BOAUTE IIPU Ha3€eMHOM M Hai3eMHOU ITPOKJIagKe B
CIeOyIoIIuX CIIydasX: TeMIlepaTypa OKpPyzKalolllero Bo3ayxa - HuXxe
0°C; onmopHBIE KOHCTPYKILIMK HE PaCCUYMTAHLI Ha 3allOJIHEHUEe
TPyOOIIPOBOMia BOMOW; IPUMeEHEHNWE BOOLI HE JOMMyCTHUMO I10
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TEXHUYECKUM IIPUYNHaM; OTCYTCTBUE BOMOELI - B H606XOJII/IMOM OJIA
WCIBLITAHUM KOJINYECTBeE.

[TopsimoOK mpOBEeOeHUS THEBMAaTUYECKUX UCIIBITAHUH I171aCTMAaCCOBBIX
TPyOOIIPOBOOB U TpeOOBaHUS TEXHUKU 0€30MaCHOCTH
yCTaHaBJIMBAIOTCS IIPOEKTOM.

[IpengBapuTenbHBIE UCIILITAHUS IIPOBOOSAT OO OKOHYATEIbHON 3aCHIIIKHU
TpaHIlleu (CBapHbIEe COEAUHEHUSI TPYHTOM He 3aChIaioT).
HcnreiTaTenbHOE JaBJIeHUE CKaTOTr0 BO3AyXa OOJIKHO cocTaBiaTh 0,05
MTIla u nogaepXuUBaThCS B TPyOOIIpoBOoAe B TedeHue 15 muH. [Ipu
5TOM OCMAaTPHUBAIOT CBaApPHBIE CTHIKU M BHISIBIISIIOT HEIIJIOTHOCTH 10
3BYKY IPOCAYMBAIOIIETr0oCsa BO3[AyXa U M0 My3bIpPsM, 00pa3yoIuMCs B
MeCTaX YTeYKM BO3[AyXa IIPY HaHEeCEeHUU Ha CTBIKOBbIE COeQUHEHUS U
Opyrue MecTa TPyOOIIpOBO[a MBIIBHOM 9MYJTbCUN. OMYJIbCUS
TOTOBUTCS 13 MBIJIBHOTO pacTBopa ¢ mobaBKoM riuiiepuHa (Ha 1 i
BoOkbl - 40 r mbita ¥ 0o 10 r rnuniepuHa). [Ipu mHEBMaTUYE€CKUX
HCIIBITAHUAX IJTAaCTMAaCCOBBIX TPYOOIIPOBOAOB B 3UMHUN TEPHUOL
(temmniepatypa 1[0 -15°C) MbIJIbHasA 9MYJIbCUS TOTOBUTCS I10
CclenyrolleMy pelenTty: IIMUepuH Texauyeckuu - 450 r, Boga - 515 T,
MBLJTBHBIA ITOPOIIIOK-35 T.

OKoOHYaTeNnbHEIE UCIILITAHUS THEBMATUYECKUM CIIOCOOOM IIPOBOMST,
KOTIla YPOBEHB I'PYHTOBHBIX BO[ B CEPEONHE UCIBITYEMOTO
TpyOompoBofa MmeHee 2,5 M. OKOHYATEJIbHBIM ITHEBMATUYECKUM
HCIILITAaHUSAM IOABEpPrarT yyacTku miauHou 20-100 M, npu aToM
repernaj maBlIeHUUM MeXKOy HanuboJjiee BHICOKOM U HU3KOM TOYKaMU
TPyOOIIpOBOMia HE AOJIZKEH IpeBHImaTh 2,5 M. [IHeBMaTuYecKue
HCIIBITaHUS MPOBOOAT Yepe3 48 4 Imocjie 3achIlKU TPyOOoIIpoBoaa.
3Ha4YeHUs UCHBITAaTEIbHBIX N30BITOYHBIX JaBJIEHNM CKaTOr0 BO3Ayxa
IIpuBeOeHH B Tabm. 6.4.1.

Tabnua 6.4.1

3HaueHusI UCIIBITAaTEeNbHEBIX OaBneHuil, MIla, caMOTeUYHEBIX
KaHa/IU3alMOHHBIX TpyOompoBomoB u3 [TH]]



HcnreiTaTenbHOE OaBlieHUE
[Mepenan maBieHUs
YpoBeHb IPYHTOBHIX BOL hg, M
u30BITOYHOE P KOHETHOE p-pe
p¢
0 0,01 0,007 0,003
0<hg=0,5 0,0155 0,0124 0,0031
0,5<hg=1 0,021 0,0177 0,0033
1<hg=<1,5 0,0265 0,0231 0,0034
1,5<hg=2 0,032 0,0284 0,0036
2<hg=2,5 0,0375 0,0338 0,0037

[THeBMaTU4YEeCKHNE UCIIBITAHUS MPOBOOAT B CIEOYIOIEM ITIOPSAOKE:

- C TIOMOIIIbI0 KOMIIpeccopa B TPyOOIIPOBOfie CO3MaeTCs AaBJIeHUe
Bo3xayxa p (cMm Tabn. 6.4.1)u mpoBepsieTCcsa TePMETUYHOCTD 3arjyIlek U
3aIllOPHOU apMaTypHhl;

- YKa3aHHOe€ [aBJjieHue noanepxkuBaeTcs B TeueHue 10 MuH;

- 3aKphIBaeTCS BEHTUIb [I0JIaY¥ BO3[IyXa U 4Yepe3 2 MUH 3aMepPseTCs
BpeMs MafieHus JaBJIeHUs Bo3Ayxa B TPyOOIPOBOIE A0 YPOBHS p¢.

TpyOGonpoBOI cUMTaAETCS BhIAEPKaBIIUM ITHEBMATUYECKHE UCIILITAHUS,
€CJI¥ BpeMs, B TeUeHHe KOTOPOT0 UCIILITAaTEe/IbHOE JaBlIeHUe
TIOHU3UTCS C YPOBHSA P IO YPOBHA p', OyoeT He MeHee 7 MUH.

6.5. OCHOBHBIE IIPAaBUJ/Ia TEXHUKH 0€30IMaCHOCTH IIPHU MOHTaxKe

6.5.1. ITpu nmpou3BoACTBE PAabOT II0 MOHTAXKy KaHaIn3alluOHHBIX
TPYOOIIPOBOOB U3 ITOJIMMEPHBIX MaTEPUAJIOB OJIZKHEI BHITIOTHSITHCS
TpeboBanusg CHull I11-4-80* «TexHuKa 6€30MacCHOCTH B
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ctpoutenscTtBe», CHull 12-03-99 «be3onacHOCTE Tpyna B
CTPOUTENIBCTBE» U OTPACJIEBBIX MHCTPYKLIUM 10 TEXHUKE
06e30MacHOCTH.

6.5.2. K pa6otaMm 1o nmpokiagke TpyOOIIPOBOMIOB OOITYCKAIOTCS
clecapu-CaHTEXHUKU, 03HAKOMJIEHHbIE CO CBOMCTBaMH I1JITaCTMaCCOBBIX
TPyO U TEXHOJIOTHEN UX MOHTaXa, Ipolleflre Kypc o0ydeHus
0e30MmacHBIM METOaM Tpyda U IToKapHOU 6e30I1aCHOCTHU 110
YTBEPXKOEHHOM THUIIOBOU IIpOorpaMMe (C IIOCJIeAyIollel eXXeroqHou
IIPOBEPKOY UX 3HaHMIM), a TaK¥Ke I10CJie UHCTPYKTazxKa, IPOBEAEHHOI 0
Ha pabo4yeM MecCTe, U COOTBETCTBYIOIIEN 3allMCH B PETUCTPAIIMOHHOM
KypHalle TPOU3BOACTBEHHOTO NHCTPYKTaxa I10 TEXHUKEe
6e3omacHOCTH. [IOBTOPHBINM MHCTPYKTaXK 10 6€30I1aCHOCTH TpyOa
ITPOBOAUTCS IJIs1 BCceX pabounx He pexke OOQHOTO pa3a B TPU Mecslia.

Onepaluu 1Mo CKJIeUuBaHUIO TPYOHBIX u3nenuil u3 [1BX BBEIIOMHSIOT
pabouue, IpoIeaIIne cuelraabHOe 00ydeHne 10 TEXHUKE
0e30macHOCTU NpU padoTe C KJIesIMU U PAaCTBOPUTEIISIMHU,
O3HAKOMIJIEHHBIE C TEXHOJIOTHEN ITPUMEHEHU ST KJIEeBHIX BEIIIECTB,
MepaMH IMoxKapHOoU 6e30I1acHOCTH M 6€30IIaCHOCTH TPyAa.

[Tpon3BOOCTBO MOHTAXKHBIX U KJIEEBBIX PAaOOT OCYIIECTBIIIETCS II0[,
PYKOBO[ICTBOM 1 HaOJIIOMeHUEeM OTBETCTBEHHOTO JIMIla, HA3HAUYEHHOT O
u3 ynciaa UTP, npoireniiero crenyuaabHbId HHCTPYKTaXK 10 TEXHUKE
0e30I1aCHOCTH y TJITaBHOTO MHXKEHepa.

6.5.3. Paboune 1 MHXKEHEPHO-TEXHUYECKNEe PAOOTHUKY, HaXOsIIINeCs
Ha CTPOMTENIbHOM IIIoIIafgKe, 00sI3aHbl HOCUTD 3aIlUTHRIE KaCKH.

6.5.4. MecTa npou3BOACTBa PadOT MOJIKHBI OBITH OUUIIEHEI OT
CTPOUTEIILHOTO MyCOpa U MOCTOPOHHUX IPEeOMETOB.

6.5.5. OKcnIyaTaluusa Py4YHBIX 9JIEKTPUYECKUX MallluH
ocyiuecTBisgeTcsa B coorBeTcTBUM co CHuII 12-03-99 «be3onmacHoCTh
Tpyda B CTPOUTEJILCTBE», & TaKXKe MHCTPYKLUAMU 3aBOLOB-
U3TOTOBUTEJIEN 9TUX YCTPOUCTB. Py4yHBIE 3JIEKTPUYECKHE MaIllUHBI
OOJIKHEI 0oTBedaTh TpeboBauusM TOCT 12.2.013.0-91 «MallinHbI
py4Hbie asieKTpudeckue. O61me TpeboBaHusa 0€30aCHOCTA U METOBI
ucneiTanuii». K paboTe ¢ HUMU OONYCKAIOTCA JIKIla, ITPOIIenIe
oOy4yeHUe U UHCTPYKTaxXK I10 0e30IMacHBIM MeTogaM U ITpueMaM
ITPOM3BOICTBa paboT, UMeIOINEe IIEPBYIO TPYIIY II0
31eKTpP0o0e30MacHOCTH, MOATBEPXKAAEMYIO €3KEeTOOHO, U 00ecIieYeHHbIe
CpeacTBaMy MHOUBUOYAJIbHOU 3alUTHI - OUKaMU, JUSJIEKTPUUYECKUMU
repyaTkaMy, KOBpUKAMHU, TajIoIIaMU UJIX OOTaMH.
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ITpu KaxkOo¥ BeIaue MaIIMHEI JIs PaOOTHI IPOBEPsSIeTCs
KOMIIJIEKTHOCTD YCTPOMCTBA, HAIeKHOCTh KPEeIlJIEeHUs eTalleH,
HCIIPAaBHOCTD Kabens U 3alllMTHOTO KoXKyxa. [1o Hadasa paboThl
ClemyeT MPOBEPUTH UCIPABHOCTD BHIK/IIOYATEIS M MAIIUHBI Ha
X0JI0CTOM X0my. IIpu rmepepriBax B paboTe, 10 ee OKOHYAHUM, a TaKXKe
IIPY OYUCTKE, CMeHe pabo4yero MHCTPYMEHTAa U T.II. PyYHbIe MAIlIUHBI
OOJIKHBI OBITh BREIKJIIOUEHEI 1 OTCOeOUHEHEI OT 3JIeKTPUYECKOM CEeTH.

6.5.6. ITpu 3a0uBKe Arobenei cinegyeT paboTaTh TOJILKO C UCITPABHBIM
MOHTAXKHO-ITOPIITHEBEIM ITUCTOIETOM, BBITIOTHSITH MEePhl 0€30aCHOCTH
COTJIACHO MACIIOPTy Ha HEro, IPUMEeHSTh MHOUBUYaIbHbIE 3aIIUTHLIE
cperncTBa (0OYKHY, ITPOTUBOIITYMHBIE HAYIITHUKY, IEPYATKH, KacKy),
coOmioIaTh IpaBusia 0€30IIaCHOCTU B 30HE IPOU3BOCTBA PadoT.
PaboyuM, He OCYIIECTBJISIOUINM ITPUCTPENKY Oo0ese, 3ampeniaeTcs
HAXOOUTHCS B IIOMEIEHUIX, TIe ITPOU3BOASITCS PabOTH C MOHTAXKHO-
TIOPIITHEBHEIM NUCTOIeTOM. [Ipu paboTe Ha BLICOTE MUCTOJIET KPEISAT K
II0SICY Ha CIIeIIMaJIbHOM PEMHE.

ITepen Ha4yasioM paboT OIIepPaToOpy COBMECTHO C MacTepoM (Impopabom)
Heo0X0OUMO 03HAKOMUTHCS C KOHKPETHBIM PACIIOJIOKEHUEM MECT
IIPUCTPENIKYU, 0POPMUTDL HAPSI-OOTYCK Ha paboTy C MOHTAXKHBLIM
IIMCTOJIETOM U TOJIYYUTh MHCTPYKTAXK Ha pabodyeM MecTe.

6.5.7. IIpu BBEIIIOJTHEHUHU OIlepalliil 110 MexXxaHu4eCcKou o0paboTke
IIJTaCTMACCOBBIX TPYO CIIeyeT MOJIb30BaThCS 3AIIUTHRIMU OYKaAMHU.

6.5.8. Pabora c TpybamMu u3 MOTUMEPHBIX MaTepuaoB TpebyeT
CcOOIIOIeHU s ITPaBUJI ITOKAaPHOU 60e30MacHOCTH.

ITpou3BOACTBEHHLIE U CKJIAICKHE TePPUTOPUHN HOJIKHBI OBITh
000pyHOOBaHbl CPEICTBAMHU MOXKAPOTYIIEHUS, CPeOCTBAMU KOHTPOJIS U
OIIEPaTUBHOTO OIMOBEIeHUs 00 yrpoXKalolllel CUTYalluu.
[TpoTuBOMOkKapHOoe 000pymoBaHUEe HEOOXOOUMO COlepKaTh B
MCIPABHOM COCTOSSHUU. [IPpOXOaBl K TPOTUBOIIOKAPHOMY
000pymOBaHUIO OOIXKHBI OBITH CBOOOIHBI U 0003HAYEHEI
COOTBETCTBYIOITUMH 3HAKaAMHU.

6.5.9. B cnydyae BO3HMKHOBEHHUS IT0XKapa He0OXOOMMO BhI3BATh
IMOXKapHYI0 OXpaHy U IIPUHSTH MEPHI 110 JINKBUAALIUU OTHSA U €T0
pacIpoCcTpaHeHnio UMEIOIINMUCS CPEACTBAMU MOXKAaPOTYIIEHUS
(pacmelyieHHas BOfa U IIeHa, IIeCOK, KOoIIMa U T.1I1.). TyllleHue
IJTaCTMAaCCOBBIX TPYO B 3aKPHITHIX IOMEIIIEHUSIX CIEayeT ITPOU3BOOUTD
B IPOTHUBOTa3ax.



6.5.10. B romelnieHusx, rae BBIIIOIHSIIOTCS PAaOOTHI C KJII€EeBBIMU
CcoCTaBaMH, SIBISIOIIUMICS IO CBOUM CBONCTBAM
OTHEB3PHLIBOOIIACHLIMU MaTepHajiaMi, U TPYOHBIMU U3OETUSIMU U3
IIJIaCTMAcCC, a TakK¥Ke PSOaoM C 30HaMH UX CKJIaOUPOBaAHUS
3amnpemniaetcs B paguyce 50 M pa3BOOUTH OTOHb, IIPONU3BOOUTH
9JIEKTPO- ¥ Ta30CBapPOYHEIEe PAaOOTH U XPaHUTh
JIETKOBOCIIJITaMEHSIOIIMECS BelllecTBa. B MecTax, rie UCIIONb3yIOTCS U
XPaHATCSA KJIeeBble COCTaBhl, MOJI2KHLI OLITH yaJIeHbl BCE YCTPOUCTRA,
KOTOpPHBIE MOT'YT CTaTh UICTOYHUKAMU UCKp U IIJTaMEHU; B 3TUX
TIOMeEIIeHUIX He JONMyCKaeTCs KypeHue u IpuMeHeHue
3JIeKTPOHATrpeBaTeJIbHBEIX ITPHUOOPOB.

Pabouue, BEITTONMHSAIONINE CKIenBaHue TpyO u3 [1BX, obecneuynBaoTCs
pecnupaTopaMu. MecTa IIpou3BOACTBa PAOOT IO CKIIEUBAHUIO CJIEOYyEeT
ITPOBETPUBATh.

6.5.11. TpancnopTupOBaHME KJIEEB U PACTBOPUTEIIEHN OOJIZKHO
ITPOU3BOAUTHCSA B T€EPMETUYHOM Tape C COOMIoieHeM OeNCTBYIOIINX
IIPaBUJI IEPEBO30K JIETKOBOCIIJIaMEHSIOIIUXCS MaTepPHUaJsioB.

Pa3rpy3Ky KjIeeBbIX COCTABOB [IOIIyCKaETCS BBIIIOMHATE He 6muxke 50 M
OT UCTOYHMKA OTHs. COpachiBaTh Tapy C KJIesIMU U PaCTBOPUTEJIIMH, a
TaK2Xe IMOJABepPraTh ee yoapaM He pa3pellaeTcs.

6.5.12. TlogorpeBaTh KJIeu U PaCTBOPUTENM 3anperiaercs. s
HCKJIIOYEHUS UCKPOOOpa30BaHUS BCKPHITHE TapHl C KJIeeEM U
pacTBOPUTETIEM AOJIKHO ITPOU3BOAUTHCS MIAaCTMaCCOBBIMU HUITU
OEePEeBIHHBIMU IINATEIIMU. [Ipu UCIIOTb30BaHUU KIIEEB U
pacTBOpUTENIEN HaOJIEXKUT NPUMEHSATh MUHUMAaIbHOE UX KOJINYECTBO,
HeoO0X0oauMoe [IJIs1 BRITIOJTHEHUS Pa30BOro 3afaHusi. baunku c
yKa3aHHBIMHM MaTepuajlaMu CJIeQyeT OTKPhIBaTh HETIOCPEOCTBEHHO
repen HadanoMm paboOThHI, a ITI0 OKOHYaHUH - IIJIOTHO 3aKPHIBATh.

6.5.13. [I1s1 UCKITI0OYEHHUS IPSIMOT0 KOHTaKTa KJIeeBbIX MaTepPUaloB C
KOJKell peKOMEeHAYIOTCS CIIeOyIorue Mephl: pPyKU HE0OXOOUMO
3aIIunaTh Pe3UHOBLHIMU IepYaTKaMM MJIU CMa3bIBaTh UX
IIpeoXPaHuTENbHBIMY ITaCTaMU UJIU Ma3sIMU; IIPU CIIy4allHOM
ToNnagaHuM Kjiesd Ha KOXKHBIM OKPOB Haf0 yOalIUuTh ero OyMaXkKHOH
candeTKOU M BEIMBITh 3arpsI3HEHHOE MECTO TEMI0M BOOOU C MBIJIOM.

6.5.14. UcnbiTaHME CUCTEMEL KaHaIN3alluu ClieayeT IPOU3BOOUTH 10
PYKOBOACTBOM MacTepa uiau npopaba YcTpaHeHue nedekTos,
00OHapy2KEeHHBIX BO BpeMS UCIBITaHUS HAaJIMBOM TPYO, IIPOIOKEHHBIX B
3eMJie WU MOAIIOJIbHBIX KaHajlaX, BHIIIOTHIETCS IIOCJIEe CIIyCKa BOIOBI U3
TPyOOIIPOBOMOB.



6.5.15. He paspelllaeTcs HaKaOoauBaTh Ha IJIONIafKax ropooyue
BeIlleCTBa (TPSANKM, CTPYKKU M OTXOMBI IIJITaCTMACC), UX CIeayeT
XPaHUTh B 3aKPHITHIX METAIJINYECKIUX KOHTeHepax B 6e30IacHOM
MecCTe.

6.5.16. ITocne MoHTaxka TPyOOIIPOBOAOB OOPE3KM IIJTaCTMaCCOBBIX TPYO
U OpyTHe OTXOombl TpebyeTcss coOpaTh [Jis IMOCJIeAyIOIero BEIBO3a B
MecCTa CBaJIKH, COTJIaCOBAaHHBIE C OpTaHaMU CaHUTAPHO-
AMUAEMUOJIOTUYECKOTO Haa30pa, U 3alTUTHl IIPUPOIH.

I'maBa 7. 9KCIIIIVATAIINA U PEMOHT BE3HAIIOPHbBIX

CUCTEM KAHAJIU3AIIMU 3TAHUA U MUKPOPAMOHOB

7.1. MeTogu4eCKHe OCHOBBI 3KCIUTyaTallul 0€e3HamoOpPHbBIX

CHCTEM KaHa/IH3alluH¥ 3JTaHUH ¥ MUKPOPAaHOHOB

[TpaBuna sKcHOjyaTalluy CUCTEM KaHalu3alluy 3TaHUU U
MUKPOPaoOHOB OCHOBaAHHI Ha CIlen(UYeCKuX 0COOEHHOCTAX, KakK
caMHUX CHUCTEM, TakK M IIJIaCTMaCCOBBIX TPYO.

B rn. 3 oTMedanoch, 4TO HAOEeXXHOCTh CUCTEM KaHaJIM3allul KakK
TaKOBBIX XapaKTepU3yeTcs ABYMS apaMeTpaMu: YCTOMYUBOCTHIO
ITPOTUB CPLIBA TUAPABINYECKUX 3aTBOPOB 1 HE3ACOPSIEMOCThHIO
TPyOOIIPOBOMAOB. B CBsI3U C 3TUM Ciy2K0aM 3KCILTyaTallud HeoO0X0ouMO
3HaTh, B KAKUX CIydasX U 10 KaKUM IIpUYHUHaM CJieyeT OXKHUOaTh
HapyIIeHU HOpMaJibHOM PabOoThl CUCTEMBI KaHAIU3alluu B 3[laHUH
UM MUKpOpPauoHe.

K cnienmdpuke paboThl CUCTEMEI KaHaIN3alluX 3[aHusI, HE3aBUCUMO OT
MaTepuaaa TpyO, U3 KOTOPHIX 9Ta CHCTEMAa CMOHTHPOBaHa, CIeayeT
OTHECTH BO3MOZKHOCTb CPhIBa T'HApaBIN4YE€CKUX 3aTBOPOB y CAaHUTaAPHO-
TEXHUYECKUX IIPUOOPOB, YCTAaHOBIIEHHLIX B 3TOM 3maHuu. Crnenyer
IIOMHUTB, YTO CPHIB 3aTBOpPa BCerja MPOUCXOOUT y npubopa, 6nuxe
OPYTUX 10 BEPTUKAIU IPUCOEOUHEHHOTO K «CXKaTOMY>» CE€UYEeHHUIO
crosska. OTCIofia cjiefyeT, YTO eC/IU IOCTOSTHHO CPhIBAeT 3aTBOP Y
nmpubopa, HalpuMep, Ha BOCbMOM 3TaXKe, 3HaUUT, «CXKaToe» ceyeHue
HaXOOUTCS MEeXKIY BOCbMBIM U [IEBSATHIM 3TaxkaMu. Kak mmpaBuio,
CyKeHUe CeYeHMs CTOsSIKa MPOUCXOOUT U3-3a 00pa30BaHUSI
YaCTUYHOTO 3acopa 4, ClieqoBaTeIbHO, B TAKOM CJIy4dae CilenyeT
IIPOYUCTUTH YYaCTOK CTOSIKA MeXKAy BOCbMBIM U [AE€BSITHIM 3TaXKOM.



Eciy 1oCTOSSHHO CPBIBAET 3aTBOP Y OJHOTO M3 IIPUOOPOB,
YCTaHOBJIEHHBIX Ha IIOCTIeIHEM 3TaxKe, TO 3TO O3HAYaeT, YTO «CKaToe»
ceueHHe 00pa30BaJIOCh B BHITSI?KHOM YaCTU CTOsIKa. Kak IIpaBuio, 3To
ITPOMCXOUT B XOJIOJHOE BpeMsi rofa 1 00bsICHSIETCS IepeMep3aHueM
BBITS2KKU. PEKOMeHallMM 110 YCTPOUCTBY He3aMep3aloUX BhITSIKHBIX
YyacTel NPUBEOEHHI B I'1. 4 HACTOSMINX PEKOMEHOalu.

Ecnu ke Takoe siBIeHHEe MPOUCXOOUT B TEIJIOE BPpeMs rofa, TO MOXKHO
roJjiaraTh, YTO B BBHITSI2KHYIO YaCTh ITOIIajl KaKOW-TO IIpeaMeT (BeTKa,
TPSIIKa, KaMeHb U T.II.), KOTOPBHIM HY2KHO OTTy[da yOaluTh. Ecnu ke
IIOCTOSSHHO CPHLIBAET 3aTBOPHI y NTPHUOOPOB, MIPUCOEOAUHEHHBIX K CTOSIKY
Ha pa3HbIX 9TaxKax (To Ha OOHOM, TO Ha APYTrOM, TO Ha TPEThHEM), TO
9TO O3HAYaeT, YTO HENPaBUJILHO PaCcCUUTAH JUaMETP CTOsSIKa: OH He
IIPOITYCKaeT pacyeTHOT0 pacxola XKUIAKOCTU. B aToM ciiydae crenyer
o0paTuThCS 3a KOHCYJIbTalliel B CIIeMaIu3uPOBaHHYIO0 OPraHU3alluio.

CnyXkOBI 3KCIITyaTalliy OOJIXKHBI 3HATh, YTO IIPU KOMHATHOU
TeMmnepatype (18-20°C) u oTHOCUTEIBHOM BIaKHOCTHU Bo3ayxa 60 %
BOMa, 3aIl0JIHAIOIIAS TUAPaBINYEeCKUU 3aTBOP, UCIIAPSETCS CO
CKopocThio 1 MM B cyTKHU. [TOCKOJIBKY B IpOliecce 3KCILTyaTalluu
CUCTeMBbI KaHa/Iu3alluu TugpaBInudecKre 3aTBOPHI ObIBAIOT 3aIllOTHEHHI
nuinh Ha 25-30 MM, MECSIYHBIA IIEPEPHIB B UCIIOIb30BAaHUU CAHUTAPHO-
TEXHUYECKOT0 ITpubopa MIPUBOOUT K ITOJTHOMY BHICHIXaHUIO BOMLI B €T0
ruapo3aTBope. 3ToO 0COOEHHO aKTyaJibHO OJII TaKUX 3[aHUM, KakK
y4yeOHbIe 3aBeJeHUsI, CIIOPTUBHLIE COOPYKEHHUS, TeaTPHl U T.II., TOE
00IbIlI0OEe KOIMYECTBO CAHUTAPHO-TEXHUYECKUX ITPUOOPOB HE
9KCIITyaTUPYETCS B TeUeHUE OBYX-TPEX MecsIlleB (KaHUKYIIHI,
3aKpLITHE Ce30Ha U T.[.).

K crienmduke maacTMacCOBBHIX TPyOOIPOBOIOOB CIEAYET OTHECTH
3HAQUUTEJIbHBIYM KOI(PPUIIUEHT UX INHENHOI' O YAJIMHEHHUS, CJIeACTBUEM
Yero SBJISeTCSI He0OXOOMMOCTh KOMIIEHCAIIUU 3TUX YOJIUHEHUN U
rpaMOTHAasI PacCTaHOBKA MOABUXKHEIX U HETIOOBUIKHBIX KPEIIJIEHUH,
OIIOp, TOABECOK. DTO 0COOEHHO BaKHO Ha FOPU30HTAJIbHBIX YYacTKax
KaHa/IU3allMOHHOM CeTH, I'Ie He OIIyCKaloTCs IIPOorudsl TpyOonmpoBoa.

B oTtnuune oT Tpy® U3 Opyrux MaTepUasioB MJIaCTMACCOBBIE TPYOHI
KaTeropru4yeCKH 3allpeniaeTcs I'peTh OTKPHITEHIM OTHEM, HaIpuMeD, OIS
YCKOPEHUS TassHUS JIeAsSHOMN ITPOOKU [IOITyCKaeTCs OTOrpeBaTh TPyOy
ropsiY¥M BO3AyXOM JTUOO0 IMPONyCKaTh IO Hel ropsiuyio BOAY C
TeMIiepaTypoul He 6osiee 60°C OJigd mOMUITUIIEHA U TTOJIUBUHUIXJIOPUAA
1 He 6omee 80°C - gns MOIUIIPONIUIIEHA.

3HaHMWe BO3MOXKHBIX TPUYUH HapylIeHUs HOpMaJibHOM pPabOThl CUCTEM
KaHa/Iu3alluM 3TaHui 1 MUKPOPaAMOHOB U IPHEMOB YCTPAHEHUS 3TUX



IIPUYUH TO3BOJIUT IPEOOTBPATUTh UJIM OBICTPO YCTPAHUTDL 3TU
HapyIIeHUs.

7.2. IIpaBuIa 3KCIUIyaTallUd U PEMOHTA KaHa/ITU3allHOHHBIX

TPyOOIIpPOBOAOB

7.2.1. HapexxHasi ¥ moJIroBpeMeHHas pab0TOCIIOCOOHOCTb CUCTEM
BHYTPEHHEW KaHa/lu3alluu, IIOMUMO OPYTuX (aKTOPOB, OIpenessieTCs
Ka4eCTBOM BHITIOJTHEHUS IKCIIJIyaTallMOHHBIX TPeOOBaHUH,

VYU THIBAIOIIINX 0COOEHHOCTHU TPYOOIIPOBOOOB U3 ITOITUMEPHBIX
MaTepHuaoB.

7.2.2. PaboTHI 10 00CTYKMBaAHNIO KaHAIU3allMOHHBIX CUCTEM U3
TIOJIN3TUJIEHA BHICOKOTO M HU3KOTO AaBJIEHUS, ITIOJIMBUHUIXJIOPUAA U
TIOJIMTIPONUJIEHA OOMXKHBI OCYIIECTBISITHCSA Pab0YUM U TEXHUYECKUM
IIePCOHAJIOM CIIeIIMaIi3UPOBAHHBIX OUCIETUYEPCKUX CITyXKO0,
03HaAKOMJIEHHBIM CO CBOMCTBaMU TPYOHOM MPOOYKIIMY U IIpaBUJIaMU
9KCIITyaTalluud TPyOOIIPOBOAOB M 00y4YeHHBIM METOaM M IIpUeMaM UX
PEMOHTa.

7.2.3. 2Kunblibl JOMOB U 00CITYyKMBAIOIIUY TepPCOHAasl 3aHUM JOIXKHEI
OBITH ITpeAyIpexXaeHbl 00 0COOEHHOCTSIX 3KCIITyaTalluu
KaHa/IU3allMOHHBIX TPYOOIIPOBOMIOB U3 IJTaCTMacC U 0 He0OOXOOAMMOCTH
OCTOPO2KHOTO OOpalieHus C HUMH.

[Tpexkpme Bcero ciengyeT 3HaTh, 4TO TpyOomposoasl u3 1B, ITH]I u
[IBX npegHa3Ha4YeHbl OJ1s1 TPAQHCIOPTUPOBAHUSA ITOCTOSTHHBIX CTOKOB C
MaKCHUMaJIbHOU TeMIiiepaTypou 60°C u KpaTKOBPEMEHHEIX CTOKOB
(IpomoNMKUTENBHOCTHIO HEe 00Jiee 1 MUH) ¢ TeMniepaTypou go 95°C;
TpyOomnpoBoasl u3 I1I1 MOTYT UCIIOJIb30BaATHCS OJISI OTBOAA MOCTOSTHHBIX
CTOKOB C TeMIriepaTypou He Brillle 80°C. TemnepaTtypa
KpPaTKOBPEMEHHBIX CTOKOB, perjlaMeHTupyeMas Ojis
TIOJIMTIPONUJIEHOBBLIX TPYOOIIPOBOAOB, TaK XkKe, Kak AJisa Tpyo u3s I1B]I,
I[TH]I u I1BX, He gonxkHa npesBuimnaTth 95°C.

[TonmuaTUIEeH U MOJIMIPONUJIEH SABJISIOTCS TOPIOYMMM MaTepualaMy,
CIIOCOOHBIMU TOPETH KaK B 30HE IIJTaMEHU, TaK U BHE €e€.
[ToMMBUHUIIXJIOPU OTHOCUTCS K TPYIINle TPYOHOTOPIOYNX MaTEPHUAJIOB,
BHE IIJTaMEHH! OH TacCHET.

B cBsi3u CO CITOCOOHOCTHIO TIIaCTMAaCCOBBIX TPYO ¥ (paCOHHBIX YacTel K
BO3TOPaHHUIO He [IOIIyCKaeTCs XpaHEeHUe B HETIOCPEACTBEHHOU
OJIM30CTH OT HUX Taphl C TETKOBOCIIJIAMEHSTIOIIUMUCS BellleCTBaMU
(6beH3MHOM, alleTOHOM M T.II.). B MOHTa>XXHO IlIaxTe CaHUTAapPHO-



TeXHUYEeCKUX KaOuH u BHYTPHU OIPaXKIOEHHUS IMIaXT-IIAKETOB HEJIb35
YCTAaHaABIIMBATb X03sIMCTBEHHEBIE TIOJIKH, XPaHUTH CTOpaeMEbI€ BEIIIEeCTBa
1 OBITOBEIE IIPUHAOJIE2KHOCTH.

3anpelllaeTcs BHIIOIHATh PEMOHTHBEIE PaOOTHl KaHaTU3allMOHHBIX
TPyOOIIPOBOMIOB U3 MTOJIMMEPHBIX MaTEPUAJIOB C UCIIOJIb30BAHUEM
CBapKU U HarpeBa OTKPBITHIM IIJTaMEHEM.

[TnacTMaccoBeie TPYOH U (hbaCOHHBIE YAaCTH CcJiemyeT obeperaTh OT
CKOJIOB, HaApe30B, MapanuH, IMPOKOJIOB 1 cMaTUsi. He pa3peraercs
CTy4aTh IO HUM, a TaK¥Ke OIIOTHUTEILHO HarpyzKaTh TPYyOOIIPOBOIHI,
pacmosarasi Ha HUX IOCTOPOHHYUE IIPEIMETHI, IPUCTABIISISA JIECTHUIIHI
WU OTTSITUBAS OT CTEH.

B mpoiiecce sKCIIyaTallud He TOTYCKaeTCs 0CIabIsiTh
MeTalInYecKrue KperneHusi, GUKCUPYIONIIE ITOI0XKEeHNEe
TPyOOIIPOBOMOB.

O4YUCTKY TOBEPXHOCTH IIJIaCTMaCCOBHIX TPYO, paCOHHBIX YacCTeH,
Ccu(OHOB, BEHITYCKOB U IIEPEINBOB CIIeAyEeT IPOU3BOOUTD, UCIIOIb3Y ST
MOIOIIEe CPEACTBA, He cofiepKaHWe KPYIIHBIX abpa3uBHBIX
COCTaBIISIONINX, U MATKUE TPANKU. He pa3pelniaeTcs nIpuMeHeHUe O
9TOU IIeJTU MeTaJUINYeCKUX MIETOK.

B cnydae mepepbiBa B 3KCIJIyaTalliM CAHUTapPHBLIX TPHUOOPOB,
IIPEBHIIIAIONIEro 25 CYyTOK, BO n30exKaHUe UCIIapeHUs BOIHI,
3aIoIHAIONIEeN TUAPaBINYEeCKEe 3aTBOPH], U TPOHNKHOBEHUS B
TIOMelleH’ s KBapTUP KaHaInu3allMOHHBIX 3allaXxoB, CJIeyeT OOUH pa3
3a 9TOT NEePUO BpEMEHU HAMNOIHATh CU(POHLI BOIOM.

7.2.4. Tlpu oOHapyKEeHUH XKUIbllaMU KaKuX-JIn00 MOBPeXKAEeHUN
TPYOOIIPOBOOB U CAaHUTAPHBIX ITPUOOPOB HEOOXOAMMO OOpallaThCs B
OUCIIETYEPCKYIO CIYyKO0Y 3KCIITyaTallMOHHOMW OpraHu3allviu.

B 00513aHHOCTH TEXHWYECKOTO IIepCOoHata JUCIIETYEPCKUX CITYyKO
BXOOUT ITPOBeAeHNe TPOPUIakKTUIeCKUX OCMOTPOB, IPU KOTOPHIX
IIPOBEPSIETCSA TEPMETUYHOCTh TPYOOIIPOBOIOB, OTCYTCTBUS 3aCOPOB,
HaOeXKHOCTb KpPeIlJIeHUs TPyO, BBIMIOJIHEHME ITPAaBUJT 9KCIJIyaTalluu
KaHa/IU3allMOHHBIX CUCTEM M T.II., U IPOBeIeHNE PEMOHTHEBIX PaboT,
BKJTIOYAIOIINX IPOYHUCTKY 3aCOPOB, 3aMeHYy MOBPEXKAEHHBIX TPYO,
(pacoHHBIX YacTel, BOOOCIMBHOUW apMaTypPhl U €€ 3JIEMEHTOB,
YCTaHOBKY [OMOJIHUTENbHBIX KPEIJIEeHNM, yCTpaHeHue
HEUCIIPAaBHOCTEM CAaHUTAPHLIX IPUOOPOB U OP. pabOTHI.



7.2.5. TIpouyncTKa KaHaJIM3allMOHHBLIX TPYOOIIPOBOAOB IIPOU3BOAUTCS
IIPY TIOMOIIM I1JIaCTMaCCOBBIX TPYO HUJIM CTEKJIOMIaCTUKOBBIX IIPYTKOB
ouaMeTpoM 15-20 MM, a TaKKe JKEeCTKHUX PE3UHOBHIX KI'YTOB UJIU
HUTaHTOB. [IpUMEHATH OIS 9TOU LIeIU MeTaJlJINYeCKYI0 IIPOBOJIOKY He
peKoMeHyeTcCs, TaK KaK €l0 MOXKHO OBPEOUTh TOHKOCTEHHBIE TPYOhI
1 (hbaCOHHBIE YaCTHU UX IMOJIMITUJIEeHa, IOJIUBUHUIIXJIOPUAA UINA
IIOJIUIIPOIIUJIEHA.

7.2.6. Ilpu cpbiBe TUAPABINYECKOTO 3aTBOPAa Y CAaHUTApHOT0 npubopa,
YCTaHOBJIEHHOTO Ha OOMHOM 13 IIPOMEXKYTOUYHBIX 3TaKek 3TaHus,
clenyeT IMMPOYUCTUTh YY4acCTOK TPpyOOIIpoBOoAa HaJl TOUYKOMN
IIPUCOENVHEHUS K CTOSIKY TOPU30HTaIbHOM OTBOJHOM JIMHUU OT 3TOTO
mpudopa.

ITpu cpeIBe 3aTBOpa y npubopa, PacIIoioKEeHHOT0 Ha MOCIeTHEM
9TaxKe, IPOBEPSIeTCsI COCTOSIHME BHITSI2KHOM YaCTH CTOSIKA: ee CeueHHue
OOJIZKHO OBITH CBOOOHO OT JIba ¥ ITIOCTOPOHHUX ITPEIMETOB.

7.2.7. BpeMsi OTIOPOKHEHHUSI BAHHBI BMECTUTENLHOCTHIO 150-170 11
cocrtaBinseT 150-170 ¢, MouKu 1 yMbIBajibHUKA - 10-12 c. YBenuuenue
BPEMEHMU OIOPOKHEHUSI CAHUTAPHBIX TPHUOOPOB yKa3kIiBaeT Ha HadaJlio
oOpa3oBaHHUA 3acopa B TPyOOIpoBomax 1 HEOOXOOUMOCTH UX
ITPOMBIBKY MJIH ITPOYUCTKHU.

B ciyuae, ecnu Bofa, OCTYyIIAiomiasi OT CMEIBHOTO OayvKa,
3a[iepKUBAETCS B YHUTA3€, 3aIl0IHSS ero 4ally, Takxke TpeldyeTcs
IIPOYMCTKa TPyOOIIpoBOfa.

7.2.8. B nmpoliecce 3KCIITyaTallud MOXKET BO3SHUKHYTh HEOOXOOMMOCTD
B pa300opKe coeqrHEeHNN KaHalu3allMOHHBIX TPyOOIPOBOIOB AJIs
3aMeHbl TPYOHBIX OeTalel Ui Pe3UHOBHIX YIIJIOTHUTENEN. [leMOHTaxX
TpyO puameTpamu 110 u 90 MM mOCTaTOYHO TPYHOEMOK U TpebyeT
IIPUIOKEHN S 3HAUUTENbHBIX YCUIUN. [1J19 007IerdyeHrss peMOHTHBIX
paboT peKoMeHAyeTCs UCIOIb30BaTh MOHTaXKHbIe TPUCIIOCOOTTEHU S
(cM. 1. 6.3.36 u puc. 7.2.1, 1, e).

I1s1 pa36opKu pacTpyOHOTO COEIMHEHNUS, OOHA U3 eTajiell KOTOPOT O
3auKCUpPOBaHa B HEMIOOBUKHOM KpeIlJIeHuH (T.e. B KPeIlJIeHU!, He
OOMyCKaIoIleM ImepeMeIleHuss TPyOOIIPpoOBOga B OCEBOM HAITPABJIEHUN),
OOCTATOYHO OJHOTO ITPUCIIOCOOIEHUSI, KOTOPOE YCTaHABIUBAETCS Ha
He3aKpeIlJIeHHOM TPYyOHOM 3JIEMEHTE; eciii 00e meTajiu COeIuHEHUST
He 3aKpEeNJIeHbl, TO UCIOJIL3YIOT IBA IIPUCIOCOOIEHUS.

7.2.9. Ilpu 3acopeHuu OyTHIJIOYHOTO cu(OHa YMbIBaIbHUKA UJIM MOUKU
He0o0X0IMMO OTBEPHYTh OTCTOMHUK (HUKHIOIO 4acTh CUdOHA),



OYHUCTUTH €r0 OT 3arpsi3HeHUM, IPOMBITh U YCTAHOBUTH Ha IIPeXKHee
MECTO, CJIedsl IPU 3TOM 3a IPABUJIbHLIM PACIOI0XKEeHHUEM
YIIJIOTHSAIOIIEHN ITPOKJIagKM.

Teuu B pe3b00OBBHIX COEONHEHUSIX CU(OHOB YCTPAHSAIOT IIOATSITUBaHUEM
OTCTOMHMKA UJIV Ta€ekK, OJI Yero UCIIOJIb3YIOT HaKUOHbIe KITI04YH,
MIpeaoxXpaHsiollre IIJIaCTMacCOBEIe IeTalu OT II0JIOMOK (puc. 7.2.1).
Ecnu Teub He IIpeKpallaeTcs, CleayeT YCTaHOBUTh HOBYIO PE3UHOBYIO
ITPOKJIaAKYy.

[Tpu cMeHe II1aCTMaCCOBBIX BHIITYCKOB BaHH, MOEK U YMBIBAJIbHUKOB
TaKXKe peKOMEHOYeTCS IMOIb30BaThCs CIEIUaIbHBIM TOPIIOBHIM
Ki04oM (cMm. puc. 7.2.1).

a) 6)

Puc. 7.2.1. KoMIIeKT MOHTa>XXHBEIX UHCTPYMEHTOB

a-8 - KJII0O4YM AJIsI MOHTazKa I1JTaCTMaCCOBHBIX CU(POHOB; 2 - TOPLIOBHIN
KJIIOY IJIsI MOHTazKa BBIITYCKOB CAaHUTAPHBIX ITPUOOPOB; 0, e -
npucrnocobieHue aasi COOPKU 1 pPa300PKU pPacTPyOHBIX COETUHEHUN
IJTaCTMACCOBBIX TPYO cooTBeTCTBEeHHO auaMeTtrpaMu 110 u 90 mm



7.2.10. Ilpu HanW4uu OTCTyIa UJIM IIePEeKUOKN Ha KaHalu3aluOHHOM
CTOsIKe BO m30exkaHre BHIOpPOCa CTOYHOM XKUOKOCTU B Yalry
CaHUTapPHO-TEXHUYECKOTO IMpubopa, IPUCOEANHEHHOTO K 3TOMY
CTOSIKY HEIIOCPEOCTBEHHO Haf IepBOu (110 XOAy ABUXKEHUS CTOSIKOB)
TOYKOM ero meperuba, ¥ CcpbiBa 3aTBOpPa Y CAHUTAaPHO-TEXHUYECKOTO
nmpubopa, MPUCOEeOUHEHHOT0 K CTOSIKY HETIOCPEICTBEHHO MO BTOPOH
TOYKOM ero meperuba, cienyeT COeqUHUTH MEXKIOY co00M
reTiaeoO0pa3HbIM TPyOOIIPOBOAOM aAuaMeTpoM 50 MM y4acTKM CTOSIKaQ,
PacIIoIoKEeHHBIE BHIIIIE IIEPBOM 1 HUXKE BTOPOM TOUEK Iteperuda.

7.2.11. TIpu HEBO3MOXKHOCTH 00€CIIEYHUTh CAMOOYHIIAIOIINN PEeKUM
TEeYeHUS B OTBOJHOM TPYOOITPOBOMAE OT CTOSIKA PEKOMEHIYETCS B
OCHOBAHHUH 3TOT0 CTOSIKA YCTAaHOBUTH ITPOMBIBOYHYIO IeTalb (CM. DUC.
5.1.1).

7.2.12. Y9acTKu OTBOOHBIX TPYOOITPOBOAOB (KaHaTU3allMOHHEIE
BBIIIYCKHU U3 30aHUM, JBOPOBasi U MUKpPOpPalOHHAsA CEeTU) CIeayeT
ITPOMBIBATH WUJIM IIPOYHUINATE B IMTOPSOKEe TPOMOUITAKTUKH C
IMePUOANYHOCTBIO, MOCTATOYHOU IJIsi MPemoTBpallle s 3acopa.

7.2.13. IIpu peMOHTe KaHaIU3allMOHHBIX TPyOonpoBoaoB u3 [1B]I,
[TH]I, TIBX u I1I1 c 3amMeHOM OTAENbHBIX TPYO, MaTpyOKOB UJTH
(pacoHHBIX YacTel monxkKHa ObITh 0O0ecliedeHa yCTaHOBKa HOBBIX
3JIeEMEHTOB TPebyeMOoro TUIIOpa3Mepa, U3rOTOBJIEHHBIX U3
COOTBETCTBYIOILIETO TTOJIMMEPHOTr0 MaTepuana. He momyckaeTcst
IIPUMEHEHNE YYTYHHBIX TPYO U (hbaCOHHBIX YacTel B3aMeH
OEeMOHTUPOBaAHHBIX U3OEJINI 13 IIJIJacTMaccC.

7.2.14. MoHTaz HOBHIX feTajieli TPyOOIIPOBOIOB MPOU3BOAUTCS ITPHU
TIOMOIITHA PaCTPyOHBIX COEAUHEHUM C PE3UHOBBIMU YIIJIOTHUTEISIMHU.
[Tpu aTom pOnst TpyOHBIX usgenuit u3 111 MpuMeHSAIOTCSA KOJblia
MaHXKEeTHOTO THUIIa C IJIaCTMaCCOBLIM PACHOPHLIM BKIAABIIIIEM, a OJIS
uspgenuu u3 [1BI, ITH]I u IIBX - Konblla KPYIJI0TO IIOIEPEYHOT O
CcedyeHus.

7.2.15. Heo6xoouMoO UMETH B BUAY, UTO B OTAENIbHBIX CIydasX IIpu
cOopKe pacTpyOHBIX COeIMHEHUU TPYO U (hbaCOHHBIX YacTeu
ouamMeTpoM 110 MM MOZKET ITPOU30UTH YaCTUYHOE BhITAJIKUBaHUE
KOJIEeI] KPYTJIOTO IOIIEPEeYHOr0 CeYeHUs B PacCTPyOHYIO MIeJIb MEXKIY
OBYMS COeOMHSEMBIMU OeTallsiMU, YTO IPUBEHeT K HapYyILIEeHUIO
TepPMETUYHOCTH IIPU 3KCHIyaTalluu TpyOomnpoBoaa. [IpoBepka nmyTemM
IIPOBOPOTa OOHOM TPYOHOM AeTasi OTHOCUTEILHO APYTOMH,
BBITIOJIHSIEMasl cpa3y ke II0CJie MOHTaXa COeqUHEHUS, II03BOJISIEeT
CBOEBPEMEHHO KOHTPOJIMPOBATh Ka4eCTBO COOPKM CTHIKa. B ciydae
BLITQJIKUBAHUS YIJIOTHUTENS U3 )KeJloOKa pacTpy0a, ITpOBOPOT



meTasiel MpaKTU4YeCKU HEBO3MOXKeH. TakKoe coeJUHEeHNE ClenyeT
pa3obpaTh U CMOHTUPOBATh BHOBbB.

7.2.16. Ilocnie 3aMeHbI TOBPEXKAEHHBLIX TPYOHBIX AeTajield Heo0X0ouMO
BHOBb 3aTSHYTh KpPeNJieH!Us TPyOOIPOBOIOB, OcJiabieHHbIe TP
ITPOBEIEHNH BOCCTAaHOBUTEIBHEIX PabOT.

7.2.17. PeMOHT y4acTKa TPyOOIIpOBOJa, OOMHUM U3 3JIEMEHTOB
KOTOPOTO SIBASIETCS KOMIIEHCAIIMOHHBIN ITaTPyOOK, MOXKET OBITH
BBITIOJTHEH CIEeOyIoIInuM oopa3doM. PaccMOTpuM BapuaHT peMOHTa
KaHaIM3allMOHHOTO CTOsSIKa C 3aMeHOU TpOorHUKa (puc. 7.2.2).

a) 6)

Puc. 7.2.2. CxeMa peMOHTa KaHaJIU3allMOHHOI'0 CTOsIKa C 3aMeHOU
IMOBPEeXKAeHHOU (h)aCOHHOM YaCTH:

a) mo peMoHTa; 0) rmocse peMoHTa 1,4- meTanau CTOsIKa; 2 -
KOMITEHCAIIMOHHKIN MaTPyOoK; 3 - MoBpexkaeHHass (paCoOHHAs YacTh
(TPOMHUK)

Ha rnapkuii KoHell maTpyOka 1 HagBUTraioT A0 yIiopa pacTpyo
KOMITEHCAIIMOHHOTO NMaTpyOKa 2, BLIBOOS XBOCTOBUK IIOCJIEOHErO U3
COeOUHEHUS C ITOBPEXIEHHBIM TPOUHUKOM 3. 3aTeM 0CBOOOKIAIOT
TPOUHUK 3, 3aMEHSIOT Ha HOBBLIM U YCTAaHABINBAIOT €T0 B pacTpyod
metanu 4, mocJje 4ero OnyCKalT XBOCTOBUK KOMIIEHCAIIMOHHOT O
rmaTpyoka 2 B pacTpy0 HOBOM ¢acOHHOU YacTu 3.



[Tpu BeIMONMHEHUHN PaboT HEOOXOOMMO CJIEOUTh 3a TeM, YTOOBI COOpKa
OOBIYHBIX PACTPYOHBIX COEAMHEHUN BHIIIOIHSIIUCH CTPOTO IO
MOHTaXXKHOU METKHU, OIIPeeAIollel rTyOuHy BOBUTAHUS OHOU
TpyOHOU OeTasiu B pacTpyO APYTOH.

PactpyOHEBIe coefuHEHUS TPYOHBIX U3AEJINU MOHTUPYIOTCS C
00s13aTeIbHBIM HCIIOJIb30BaHUEM CMa3KMU.

Pa3bopka Apyrux TpyOHBIX 37IEMEHTOB 3TOT0 y4acTKa TpybompoBoma
MOZKEeT IIPOU3BOAUTHCS TaKXKe C UCII0JIb30BaHNEM KOMIIEHCAIIMOHHOT O
rnatpy6ka. Hanmpumep, ecnu moBpexkaeH naTpyook 1, ero
0CB0O0O0XKOAIOT U3 COEIMHEHUS C PACIOJIOXKEHHBIM BEIIIE 3JIEMEHTOM,
BOBUTAs B YAJIMHEHHBLIM pacTpyd KOMIIEHCAIIMOHHOTO IMaTpyobka 2 mo
yrnopa. 3aTeM NOOHUMAaIOT KOMIIEHCAIIlMOHHBIN TaTPyOOK U BHIBOIOSAT
€ero XBOCTOBHMK U3 pacTpyba TpOMHHKA 5; yOUpPalOT IEMOHTUPOBAHHBIN
y3eJI, CO CTOSIIIUY U3 meTaneu 7 u 2; pa30upaloT ero, 3aMeHs 0T
MMOBPEXKOEHHBIN 3JIEMEHT Ha HOBBLIA U COEOUHSIOT €T0 C
KOMITEHCAIIMOHHBIM ITaTPyOKOM. IToce 3TOro mpou3BOAST YCTaHOBKY
y3Jla Ha IpexkHee MecTo, o0ecliedynBasi ero COeANHEHNE CO CMEXKHBIMU
meTansaMu TpybompoBoma.

7.2.18. B nipo1iecce peMOHTHBIX PabOT ITPY MOHTAXKe HOBBIX AeTalen
He IOIIyCKaeTCs MCIOJIb30BaHUE PE3UHOBHIX KOJIell, ObIBIINX B
9KCIlTyaTallui. PEKOMeHOyeTCsI OOMHOBPEMEHHO ITPOU3BOOUTD U
3aMeHy YIIJIOTHUTEeJIel B pacTpy0ax COCeIHUX AeTajieli, HalpuMep,
[IPY 3aMeHe TPOMHHKA 3 HOBOE PE3MHOBOE KOJIBIIO CIIeAyeT
YCTaHOBUTH U B pacTpyOe meTtanu 4, a Ipu 3aMeHe maTpyoOka 1 - B
pacTpybax KOMIEHCAIIMOHHOTO ITaTpyOKa 2 U TPpOMHUKaA 3.

7.2.17. Y4acTKu TpyOOIIPOBOIOB, HE UMEIOIINE KOMIIEHCAIlMOHHOT O
rnaTpy0ka, MOTYT OLITH OTPEMOHTUPOBAHBI IPU ITOMOIITHA COOPHBIX
Y3JIOB IIyTEM IIOJTHOM UMW YaCTUYHOM 3aMeHbl TOBPEXKIEeHHOU TPYOhI
WU OeMOHTaxka medeKTHOU (paCoOHHOU YacTu. [Ipu sToMm
IIpeaycMaTpUBaeTCs YCTaHOBKa OOIIOTHUTEJIbHBIX KPETIJIeHUH,
KOTOpas MPOU3BOAUTCS CIEOyIOIINM 00pa3oM:

- IIpU 3aMeHe TPYOHI C KpeIJIeHueM Ha [Ba ImaTpy0Ka ciemyeT
3aKPEeNIsATh KaXObIM U3 HUX;

- IIpU 3aMeHe TPyOHr! 0e3 KpelJieHus Ha [ABa NaTpyOkKa 3aKpeIisioT
TOIBKO OIWH U3 HUX;

- IIPY UCHOJIb30BAHUU OBYXPACTPYOHBIX HAOBUKHBIX MyDT UX
He0o0X0OMMO 3aKPEITUTh;



- IPU PeMOHTE BEPTUKAJIbHOTO TPyOOIIpOBOJia C MCII0Ib30BaHUEM
cOOpPHOTO y3/1a, BKJIIOYAIOIIEero KOMIIeHCAllMOHHBIY ITaTpyOoK, TpyOy,
YCTaQHOBJIEHHYIO HaJl HUM, CliefyeT 3aKpPeuTh.

7.2.20. IlonHas 3aMeHa ITOBPEXIOEHHON TPyObl UM MaTpyOKa (puc.
7.2.3) BHITIOJTHAETCS IIPU OMOIIM COOPHOTO y3Jia, COCTOSIIETO U3
KOMITEHCAIIMOHHOTO NaTpy6ka 4 u maTpyOKa ¢ OOBLIYHLIM pacTpyooM 5.
Takoii BapraHT PEMOHTA IIpeyCMaTPUBAET BHIIIOTHEHUE CJIEAYIOIINX
omepalun:

- PY4YHOM IUJIOM BHIPE3aloT y4acTOK medeKTHOro natpyoka 2, rmocie
Yyero JeEMOHTUPYIOT ABE OCTaBIIMECS €T0 YacCTH;

- IPOU3BOOAT YCTAHOBKY OJHOT'O UJIM ABYX HOIIOTHUTEIBHBIX
KPEeIlJIeHUH;

- B Keq100KHu pacTpyOoB 4 u 5 moMeIlaloT pe3UHOBLIE KOJIbIIA,
CMAa3hIBAIOT TJIQKUM KOHEIl ITaTPyOKa 5 U BHIMTOJIHSIOT COOPKY
PEMOHTHOTO y3J1a, BOBUTAsI MaTPYOOK 5 B YOJIMHEHHBIN PacTpyOd mo
ynopa;

- B Kenno00K pacTpyOa natpy6ka 1 ycTaHaB/IMBalOT HOBOE KOJIbIIO, HA
KOHIIBI TPYOHBIX feTarnel 3 U 4 HaHOCSAT CMa3Ky;

- PEMOHTHBIM y3€JI pacIiojaraloT COOCHO C KaHaTU3allMOHHBIM
TPyOOIIPOBOAOM;

- COeOUHSIOT pacTpy0b nmatpyoka 5 c riaagKuM KOHIIOM AeTanu 3;

- CIBUTAIOT KOMIIEHCAIIMOHHBIN ITaTPyOOK 4, yCTaHaBJIMBas €ro
XBOCTOBUK B pacTpy0 getanu 1;

- BBHITIOJTHSIIOT KPEMJieHne cOOPHOTO y3JIa.
7.2.21. YacTyHas 3aMeHa IMOBpPeXOeHHOU TPpyOhl nnu natpyoka (puc.

7.2.4) oCyUIeCTBIISIETCS C UCIIOIb30BaHMeM COOPHOTO y37a,
cocTos1Iero u3 maTpyoka 6e3 pactpyba 4 u AByX HagBUKHBIX MyPT 5
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Puc. 7.2.3. CxeMa peMOHTa TPyOOIIpoBOAa C 3aMEHOM ITOBPEKIEHHOTO
nmaTpyoka:

a) 0o peMOHTa; 6) mocJjie peMOHTa

1, 3 - metanu TpyOoIIpoBoMa; 2 - MOBPEeXOEeHHLIN NaTPyOoK; 4 -
KOMITEHCAITMOHHKIN MaTPyOoK; 5 - aTPpyOoK ¢ OOBIYHBIM PacTpyooM

2 3

Puc. 7.2.4. CxeMa peMOHTa TpyOOIIpoBoAa C 3aMeHOM ydyacTKa
IIOBPEXKIEeHHOT0 IMaTpyOKa: a) Mo peMoHTa; 6) IToCIe peMOHTa

1, 3 - meTanu TpybompoBOoOa; 2 - MOBPEXIOEHHBIN NTaTpyOoK; 4 -
nmaTpyook 6e3 pacTpy0a; 5 - HagBUXKHasA MydTa; 6 - HEIIOBPEXKIEHHBIN
y4aCTKU naTpyOka 2

PeMOHT TpyOoOIIpoBOfia C 3aMEHOM y4dyacTKa MOBPEeXKIeHHOr o IaTpyokKa
(unu TPyOBI) IPOU3BOOUTCS B TAKOU ITOCJIENOBATEJIbHOCTH:

- BEIpe3aloT medeKTHHHM y4aCcTOK IMaTpyOKa 2, o6ecrmeuynBasi Ipu 3TOM
MIePIeHOUKYJISIPHOCTD JTUHUM pe3a IPOOOJIbLHOM OcH TPyOOmpoBoaa C
IIOMOIIILIO HIa0JIOHA;

- ¢ 00eux CTOpPOH naTtpy6ka 4 u Ha CBOOOAHBIX KOHIIaX OCTaBIIUXCS
y4aCTKOB 6 pPEMOHTHUPYEMOTO ITaTpyOKa HaIUJILHUKOM CHUMAIOT (pacKy
rom yrioMm 15°;



- B KeJ100KHU pacTpyO0OB HAABUKHBIX My(T ITOMEIal0T PE3UHOBLIE
KOJIbIla, CMa3bIBalOT KOHIIBI ITaTPyOKa 4 U IpPoOu3BOAAT COOPKY
PEMOHTHOTO y371a;

- yCTaHaBIMBAIOT JONOJIHUTENbHbLIE KPEMIeHU O pUKcalnuu
HaJOBUXKHBIX My(]T;

- TIOJTHOCTBIO CABUTAIOT 00e HaaBUXKHBIE My(QTH Ha TaTPyOOK 4;
- HAHOCSAT CMa3Ky Ha CBOOOIHBIE KOHIIBI ITAaTPYOKOB 6;

- paCHOHaFaIOT peMOHTHBII;I y3eJ'I COOCHO C KAHAJIN3aIlMOHHBIM
TPYyOOIIPOBOIOM M HagBUTAIOT My(GTHI 5 Ha rIagKue KOHIIB TaTPyOKOB
6;

- GUKCUPYIOT HaBUKHbBIE MYDTHI B KPEMJIEHUIX.

7.2.22. 3aMeHa MOBpexXIeHHOU (pacoOHHOM YacTH MOXKeET OBITh
BBITIOJTHEHA ABYMS criocobamu. [1epBBIi U3 HUX IpefnoiaraeT
HCIIONIb30BaHMue OJII peMOoHTa cOOpHOTOo y3na (puc. 7.2.5), COCTOSIIIETO
13 HOBOU (paCOHHOM YacTu 4, IBYyX HaABUKHBIX MyPT 5, maTpydKa C
pacTpyboM 6 u riagkoro matpyoka 7. B aToMm ciydae pasbopka
TPyOOIIPOBOMia OCYIIIECTBASETCS IIyTEM Iepepe3Ku maTpyokoB 1 u 3,
OTCOeOUHEHUS BEPTUKAIbHOTO y4YacTKa U yhaJieH!sI TOBPEeXkKAeHHOU
(acoHHO YacTu 2, COEAMHEHHOMN C OTpe3KaMu ImaTpyokoB 1 u 3.
[Tocme aTOTO B MOCNIEOOBATENbHOCTU, IIPUBENEHHOM B IIPEABLIAYIIIEM
BapuaHTe, IIPOMU3BOOUTCS YCTaHOBKA COOPHOTO PEMOHTHOTO y371a.
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Puc. 7.2.5. CxeMa peMoOHTa TpyOOITpoBOAa C 3aMeHOM ITOBPEXIEeHHON
daconHoOM yacTu:



a) mo peMoHTa; 0) Imocjie peMOHTa

1, 3 - maTpy0OoOK; 2 - moBpexXaeHHas (pacoHHas 4acThk; 4 - pacoHHasa
4acTh, YyCTaHOBJIEHHAsI B3aM€eH ITOBPEXKAEHHOM; 5 - HaJBUXKHaA My(pTa;
0 - maTpy0boK c pacTpybom; 7 - maTpyOoK 6e3 pacTtpyba

BTopoii crtocob peMoHTa IIpefycMaTpUBaeT 3aMeHy MOBPeXKAeHHOU
(pacoHHOM YacTu C ODHOBPEMEHHON YCTAHOBKOU JOMOJIHUTEIbHOU
meTalnu - KOMIIeHCAIIMOHHOr o naTpy6ka (puc. 7.2.6). [Ij1g aToro
CHavajla BbIpe3aloT y4acCTOK ImaTpyoOka 3, JeMOHTUPYIOT OOHY €T0
YacTh U MOBPEXKAEHHYIO eTaldb 2. 3aTeM Ha BTOPYIO YacCTh maTpyoOKa 3
(mpegBapUTEeIbHO CHAB (pacKy M HaHECS CMa3Ky) [0 yIopa HagBUTalOT
pacTpyb KOMIEHCAIIMOHHOTO ITaTpy0OKa 5, IToce Yero ycTaHaBJIMBalOT
XBOCTOBUK HOBOM (paCOHHOU 4acTu 4 B pacTpy0 nmatpy6ka 1, coBUTaiOT
KOMITEHCAIIMOHHBIN TaTPyOOK, cCoemuHsAsI ero ¢ paCOHHOU YacThio 4, U
(pUKCUPYIOT ero B JOIOITHUTETHHOM KPETJIEHUH.

Hp ume4daHue. Me}K;[y HEIIOOBHU2KHBIMHU KPEIITIEeHUAMHU OOIIyCKAaeTCd HaJIndue
He Ooyee OBYX COeOUHEHUH, HUCIIONIB3YEMEIX B Ka4eCTBE KOMIIEHCATOPOB.

7.2.23. 3aMeHa NOBPEXOEHHOI0 3JIeMeHTa rOpU30HTaJIbHON Pa3BOOKU
OT KYXOHHOM MOMKM MOKET OBLITH BBHIIIOJTHEHA ITYyTEM OTCOEOUHEHUS
OTBOOHOTO NaTpyOKa crudoHa, IIOCjie Yero CTAHOBUTCS BO3MOXKHOMU
pa3bopKa meTarnel KaHalIU3allMOHHOTO TPyOonpoBoIa.

7.2.24. B aBapuUUHELIX ClIy4YasiX OOIYCKaeTCsI peMOHTUPOBATh
TPyOONIPOBO[ IIPU MOMOIIM HaKJIaJKK Ha ITOBPEXKAEHHBIN y4aCTOK
TPYOHI UM IMaTpyOKa MaHXKeTHl B BUAe PE3UHOBOM JIEHTHI C
ToCJIenyolllel yCTaHOBKOM OaHOaxka, 3aTIruBaeMoro 6o1TaMu,
IIPOBOJIOKOU UJIA XOMYTOM.

9ToT cnocob peMOHTA SIBJISIETCSI BPEMEHHON Mepol YyCTPaHEHUS TeUMu.
s obecrieueHus OOJITOBPEMEHHOM paboTOCIOCOOHOCTH
TPyOOIIpoBOAa HEOOXOAUMO B KOPOTKMM CPOK BBITIOJIHUTH PEMOHTHBIE
paboTHI IO 3aMeHe MOBPeXKIeHHONU TPYOHOU meTallu.

[1717 CBOEBpEMEHHOT0 U KaYeCTBEHHOI'0 PeMOHTa TPyOOIIPOBOIOB
OpraHMU3allusIM, OCYIIECTBISIONINM 00CITyKUBaHe KaHaTu3alluOHHBIX
CHUCTEM B 3[1laHUAX, PEKOMEHyeTCs pacliojiaraTh OlpeneIeHHbIM
3armacoM Tpy0, ¢GaCOHHBIX YaCTeM, PE3UHOBHIX YIIJIOTHUTENIENH U
KpeIJieHnM, He0OXOIUMBIX IJIsl TUKBUOAIINY ITOBPEXKIEHUMN.
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Puc. 7.2.6. CxeMa peMoOHTa TPyOOIIpoBOAa C 3aMeHOM ITOBPEXKIEeHHON
dbacoHHOM YacTU U YCTAaHOBKOM KOMIIEHCAIIMOHHOTO aTpyOKa: a) oo
peMoHTa; 6) IMocne peMoHTa

1, 3 - maTpy0OoK; 2 - moBpexXnaeHHas: acoHHas 4acTh; 4 - hpacoHHAs
4aCTh, yCTaHOBJIEHHAsI B3aMeH ITOBPEXKOEHHOU; 5 - KOMII€HCAllMOHHBINU
raTpyook

7.2.25. O61ue MMOJIOKEHUS 110 HaO30py, 9KCIIJIyaTallud 1 PEMOHTY
HapYy’KHBIX KaHaJIM3alUOHHLIX CeTel MpuBeneHH B «[IpaBunax
TEXHUYECKOU 9KCIJTyaTallud CUCTEM U COOPYKEHUU KOMMYHAIbHOTO
BOOCHAOXKEHUS U KaHaIu3alum».

7.2.26. 3acopsl TPyOOIIPOBOIOB HAPYKHOM KaHATM3aIllMOHHOM CEeTHU U3
IIJTACTMACCOBBIX TPYO JIMKBUOUPYIOT IIYyTEM Pa3MbIBa 3acopa CTpyeu
BOJBI BEICOKOT'O MaBIEHUS U3 IIIJIaHTa C HAKOHEYHUKOM.

7.2.27. TIpu He0OXOAUMOCTH BBHITIOTHEHUSI PEMOHTHBIX PaboT Ha
KaHaJIM3allMOHHBIX TPyOONpoBOax cieqyeT 00eCIeYuTh OTBeOeHUEe
TIOCTYIIAIOIINX CTOYHBIX BOM B 00X0[ ITOBPEXKIEHHOr0 y4acTKa,
OTKJIIOYEHYE ITOBPEXKIEHHOT0 yYacTKa, IIPOBeeHe PEMOHTHBIX PaboT
C YyBeIOMJIEHUEM OUCIIETYEPCKOM CITyKOHI.

7.2.28. JIoKaNnbHBIM PEMOHT MOA3€MHBIX 6€3pacTPyOHBIX
TIOJIUOTUJIEHOBHIX TPYOOIIPOBOAOB BRITIOTHSIETCS C IIOMOIILI0 My(]T C

3aKJIalHOM 3JIEKTPOCIIMpaJibio, a pacTpyonsix u3 I1BX u I1I1 - ¢
HCIIOJIb30BaHUEM [IBYXPACTPYOHBIX PEMOHTHBIX My (]T.

IIpunoxenue 1

PacuyeTHbIE YAeJIbHbI€ CpedHHue 3a 1roag CyTodHbIeé PacxXoabl



BOOLI (CTOKOB) MJIsAA KWIBIX 30aHuM B I ¥ Il K imMaTHu4YeCcKHuX

PaHOHaX
YoenbHBIN pacxof
BOQOHI, JI/CcyT, Ha 1
KUTEN
IMToTpeburenu
.| B TOM 4mcie
o0IIMH N
ropsiuei
Kumnsle moMa KBAapTUPHOTO TUIA C BOOOIIPOBOOAOM U 100 45
KaHanu3aluei 6e3 BaHH
To ke, c ra3ocHabOXKeHUeM 120 55
2Kunsle goMa KBapTUPHOTO THIIA C BOOOIIPOBOAOM, 150 70
KaHanu3aluel 1 BaHHaMU C BOOOHArpeBaTelsIMU Ha TBEPOIOM
TOILJINBE
To ke, c ra30BEIMU BOjOHarpeBaTeIsIMU 210 95
Kurmnble moMa KBApTUPHOTO TUIIA C LIEeHTPATN30BaHHBIM 230 105
TOPSYUM BOOOCHAOKEHNEeM U CUOIYUMU BaHHAMHU
2Kumnble moMa KBAPTUPHOI'O TUIIA C LIeHTPATN30BaHHBIM 250 115
TOpPSYUM BogocHabxKeHreM, 000pyIOBaHHEIE
yMHBIBaJIbHUKAMH, MOMKaMU ¥ BAaHHAMHM OJIHHOMN 6osee 1500
MM




IIpunoxenue 2

PacuyeTHBbIE YAaellIbHbI€ CpedHHue 3a 1roag CyTodHbI€é PacXoabl

BOOBI (CTOKOB) WISt KHIBIX 30aHuu B III u IV KiiMmMaTHYeCKHX

PaHOHaX
YoenbHBIU pacxof
BOZOHI, JI/CcyT, Ha 1
KUTEN
IMToTpeburenu
.| B TOM 4mcie
oOIIMH N
ropsiuei
Kumnsle moMa KBAapTUPHOTO TUIa C BOOOIIPOBOOAOM U 110 50
KaHanu3aluei 6e3 BaHH
To ke, c ra3ocHAbOXKEeHUEeM 135 60
2Kunsle gomMa KBapTUPHOTO THIIA C BOOOIIPOBOAOM, 170 130
KaHanu3aluel 1 BaHHaMU C BOOOHArpeBaTelsIMU Ha TBEPOOM
TOILJINBE
To ke, c ra30BEIMU BOJOHarpeBaTeIsIMU 235 105
2Kumnble moMa KBAPTUPHOTO TUIIA C LIEeHTPATIN30BaHHBIM 260 115
TOPSYUM BOOOCHAOKEHNEeM U CUOISYUMU BaHHAMHU
2Kumnble moMa KBAapTUPHOTO TUIIA C LIEHTPATIN30BaHHBIM 285 130
TOPSYUM BogocHabxKeHreM, 000pyIOBaHHEIE
yMHBIBaJIbHUKAMH, MOMKaMU ¥ BAaHHAMHM OJIHHOM 6osee 1500
MM




IIpunoxenue 3.

PacuyeTHBbIE YAaellIbHbI€ CpedHHue 3a 1roag CyTodHbI€é PacXoabl

BOOBbI (CTOKOB) OJIsA PAa3IHYHBIX THIIOB HOTpeﬁlflTeHefl

YnoenvHBIE
T pacxopsl, | KoadbduiueHt
IToTpeburenu q H3mepurens J/cyT |HEepaBHOMEPHOCTH
Kx
tot | h
OOLIEeKUTUA:
C OOIITUMH OYIIeBHIMHU 24 1 xxurtensb 90 | 50 1,1
C OyIIaMU IIPU BCEX JKMUIIBIX 24 To xe 140 | 80 1,15
KOMHAaTax
I'ocTHHUIIE, TAHCUOHATHI,
MOTEJIH:

Cc o0IIIMMU BaHHAMHU U OyIiaMu |24 1 xxurtenp 120 | 70 1,1
C OyIIaMM BO BCEX HOMepax 24 To xe 230 | 140 1,15
C BAHHaAMM BO BCeX HOMepax 24 -«- 300 | 180 1,15

BonpHUIIBL:

C 00IIIMMU BaHHAMHU U OYIIEeBBIMHU |24 1 Kotika 120 | 75 1,15
24 To xe 200 | 90 1,1

C CAHUTAPHBIMHU Yy3JIaMHU,

MPUOIMXKEHHBIMU K
ITaJIaTaM
UH(}EKIMOHHbIe 24 -«- 240 | 110 1,1
CaHaTopuu U OOMa OTObIXa:

C 00IIIMMHM OyIIaMH 24 1 KoliKa 130 | 65 1,15




C OylllaMHU ITPHU BCeX XKHUJIBIX
KOMHaTaX

C BaHHaMHW IIPH BCeX 2KMJIBIX
KOMHaTaX

IIeTckKre 03TOPOBUTENBHBIE
nareps:

CO CTOJIOBBIMH, PabOTAIOIUMHK Ha
nmonydabpukaTax, u 6€3 CTUPKH
Oenbs B IIEHTPATNU30BaHHBIX
MTPaYeYHbIX

CO CTOJIOBBIMH, PaboTalOmMUMU Ha
CHIpPbE, ¥ IPAYEeYHBIMU

IHeTcKue sICIHU-Cagbl U KO-
HWHTEPHATHI:

a) C THeBHLIM ITpeOLIBAHHEM
oeTen:

CO CTOJIOBBIMH, PabOTAIOIUMHK Ha
nmonydabpukaTax

CO CTOJIOBBIMH, PaboTalomMuMU Ha
CHIpPbE, ¥ IPAYEeYHBIMU

0) C KPYTJIOCYTOYHBIM
npeOLIBAHUEM [IeTeH:

CO CTOJIOBLIMH Ha
nmonydabpukarTax

CO CTOJIOBBIMH, PaboTaomMuMU Ha
CHIpPbE, ¥ IPAYEeYHBEIMU

YyebHbIe 3aBeIEHUS C
OYIIIeBEIMU IPU TUMHACTHYECKUX
3ajlax ¥ CTOJIOBLIMH,
paboTaromuMu Ha
nmonydabpukaTax

24

24

24

24

10

10

24

24

To xe

K-

1 Kotika

1 mecTto

1 pebeHok

To xe

1 pebeHok

To xe

1 ygamuiica u
1
IIpenofaBaTeb
B CMEHY

150

200

60

200

40

75

60

100

20

75

100

30

100

20

30

30

40

1,15

1,15

1,15

1,1

1,1

1,15

1,1

1,15




AQMUHUCTPaTUBHBIE 3TaHUSA
IIpepnpustust 06MECTBEHHOTO
NUTAHUS OJIS IPUTOTOBIEHUS

IUINY, peajnu3yeMou B
obGemeHHOM 3ae

Maras3uHBHI:

ITPOIOBOILCTBEHHEIE (0€e3
XOJIOOUIILHEIX YCTAHOBOK)

ITPOMTOBapPHEIE

INonmuknuHUKY U aM0yIaTopuu

AnTeku:

TOPTOBLIM 3aJI ¥ IOACOOHEIE
TIOMEIIeHU S

mabopaToOpPUy HPUTOTOBIEHUS
JIEKapCTB

[TapukMmaxepckue

KunaoTeaTpsl, KITyObI, TEATPHI:
OIS 3pUTenen
OISl apTHUCTOB
CTamuoHBI M CIIOPT3aJIbl:
OIS 3pUTenen

o711 GU3KYIBTYPHUKOB (C y4€eTOM
ImpueMa fayIma)

10

10

1 paboTaromrumii

1 6;r0mo B 4ac

1 pabouee

MecTo unu 20

M2 IIjomanu

3ajla

1 paboTaromrumii
B CMEHY

1 6onpHOH B
CMeHy

1 paboTaromrumii

1 paboTaromrumii

To xe

1 pabouee
MeCTO

1 mecTto

1 yenoBek

1 mecTto

1
PU3KYyTBTYPHUK

15

12

250

20

10

30

30

310

56

40

50

65

12

12

55

33

25

30

1,2

1,0

1,1

1,1

1,1

1,1

1,0

1,0

1,1

1,0

1,0

1,0

1,0




OJIs CIIOPTCMEHOB (C y4eToM
ImpueMa fayIma)

ITnaBaTenbHBIEe OACCEHHBI:
OJIs 3pUTenen

IIJIsI CHOPTCMEHOB
(GU3KYyNIBLTYPHUKOB)

Ha HaloJIHeHue OaccelHa

Baun:

OJIS MBIThSI B MBITBHOM U
OIIOJIaCKHBaHUA B OYyIlie

TO Xe, C IPHEeMOM
03[IOPOBUTENLHEIX ITPOITeAyP

mylieBass KabuHa
BaHHas KabuHa

I[Ipaueunrie:

HeMeXaHU3UPOBaHHBIE
MexXaHU3UPOBaHHEIE
[Tpon3BOACTBEHHLIE LIEXU:

C TeIUIOBLIAEeJIeHUusAMHU Oosiee 84
K> Ha 1 MZ/T-I

OOBIYHEIE
IymeBbie B OEITOBBIX

TIOMeEIEeHUSIX TTPOMBIIIIIEHHBIX
OPEOInpUsITUI

11

1 cmopTcMmeH

1 mecTtoO

1 yenoBek

%
BMECTHUMOCTH

1 moceTuTennb

To xe

K-

K-

1 Kr cyxoro
Oenbs B Yac

To xe

1 yenoBek B
CMeHY

To xe

1 ceTka

100

100

10

180

290

360

540

40

75

45

25

500

50

60

120

190

240

360

15

25

24

11

270

1,15

1,0

1,0

1,0

1,0

1,0

1,0

1,0

1,0

1,0

1,15

1,15

1,1




IIpunoxenue 4.

Cpe;u;HHe YAaeJllbHbI€ YaCOBbI€ PAaCX0dbl BOOBI,

4/'.4x6: JI/9, OTHECEHHbIE K OTHOMY
nNpuoOOpPy, B 3aBUCHUMOCTH OT

CpedHeHt 3aCeIeHHOCTH

KBapTHUP (TOJIBKO IJISI X KHMJIbIX

3MaHUH)
BanHa PakoBuHa |YMBIBaIbHUK| YHUTa3 Bupne
3acesIeHHOCTb,
Yyerl. tot | ¢ h [tot| h | c |tot| h | c |tot c |tot| h | ¢
2,0 16,0( 8,0 | 8,0 (3,8(1,5|2,3|2,4(0,8|1,6(3,0(-(3,0/1,0{0,5|0,5
2,5 17,0(8,5|8,5 (4,4(1,8|2,6/2,8(1,0|1,8(3,5(-(3,5|1,2]|0,6|0,6
3,0 18,0(9,0 | 9,0 [5,0(2,0|3,0|3,2(1,2|2,0(4,0(-(4,0|1,4|0,7|0,7
3,5 19,0(9,5 9,5 (5,6(2,2|3,4|3,6(1,4|2,2(4,5(-(4,5|1,6/0,8/{0,8
4,0 20,0{10,0|10,0(6,2|2,5(3,7|4,0|1,6 (2,4(5,0{-(5,0({1,8(0,9|0,9
4,5 21,0|10,5|10,5(6,8|2,8(4,0|4,4|1,8(2,6(5,5|-(5,5|2,0(1,0|1,0
5,0 22,0{11,0|11,0(7,4|3,0(4,4|4,8|2,0(2,8(6,0|-(6,0|2,2(1,1|1,1
5,5 23,0/11,5|11,5|8,0|3,2|4,8/5,2(2,2|3,0(6,5|-16,5(|2,4(1,2(1,2
6,0 24,0112,0|12,0|8,6|3,5|5,1(5,62,4|3,2|7,0|-|7,0{2,6(1,3(1,3
6,5 25,0112,5|12,5|9,2|3,8|5,4/6,0(2,6|3,4(7,5|-17,5|2,8(1,4(1,4




7,0 26,0113,0|13,0(/9,8|4,0(5,8|6,4|2,8|3,6(8,0|-(8,0|3,0{1,5(1,5

IIpunoxenue 5.

KosddunueHTbl CYTOYHOM HepaBHOMepHOCTH K

tat tat

3HaveHusa K4 npu qu Ui qu , J1/4
Num U
<10 10-15 15 20 30-80 >80
Menee 50 1,77 1,61 1,53 1,41 1,17 1,10
50-200 1,53 1,44 1,36 1,28 1,13 1,10
201-500 1,53 1,38 1,31 1,24 1,13 1,10
501-1000 1,51 1,36 1,27 1,22 1,12 1,10
1001-5000 1,47 1,32 1,26 1,20 1,12 -
5001-10000 1,45 1,31 1,25 1,19 - -
10001-50000 1,40 1,28 1,23 1,18 - -
50001-200000 1,36 1,26 1,21 1,17 - -
Csrimze 200000 1,31 1,23 1,19 - - -

IIpunoxenue 6.
Pac4yeTHBIE PACXOObl FrOPSIYEeH/00IHH U XOIOTHOH BOIbI

CeKYyHIHbIe, JI/C, © YacoBbIe, M3/4, B 3aBUCHMOCTH OT yIeJIbHbIX




PacxoaoB, jI/4, H YucIa npuOoopoB N (00ecrmeueHHOCTh Pacxoa0B

0,997 B yac MaKCHMa/JILHOTI'O BOJOMOTPEO/I€eHUSsT)

PacueTHbIe pacxombl | 3HaYEHNE PaCYEeTHHIX PACXOMO0B IIPH YOEIbHBIX YaCOBBIX
N BOMBI pacxomax BOEBI
THUI Bunm | 4 6 8 10 | 12 | 14 16 18 | 20 | 23
c |0,22(0,28(0,33(0,39|0,45]|0,50| 0,55 |0,60|0,65|0,71
T'op. u o61I.
¥ [0,12]0,15(0,17|0,20|0,23(0,26 | 0,29 |0,31(0,33(0,36
1
c |0,17(0,21]0,26|0,30(0,34|0,39| 0,43 |(0,47(0,50|0,55
Xor.
¥ [0,09|0,11(0,13|0,15|0,18(0,20| 0,22 |0,24(0,26(0,28
c |0,23(0,29/0,34|0,40(0,46| 0,52 0,57 |(0,62(0,66|0,73
I'op. u o61.
¥ [0,18]0,21(0,25/0,30|0,34(0,38| 0,42 |0,45(0,49(0,53
2
c |0,18(0,22|0,26|0,31(0,36|0,40| 0,44 (0,48(0,51|0,56
Xor.
¥ (0,13]0,16(0,19/0,23|0,26(0,29| 0,32 |0,35(0,38|0,41
c |0,25(0,30/0,36/|0,42(0,48| 0,54 | 0,60 (0,65(0,70|0,76
T'op. u o6,
¥ [0,22]0,27(0,32|0,37|0,42(0,47| 0,52 |0,57(0,61|0,66
3
c |0,19(0,23|0,28|0,33(0,37|0,42 | 0,46 (0,50(0,54|0,59
Xor.
¥ [(0,17)0,20(0,24|0,28|0,32(0,36 | 0,40 |0,44|0,47(0,52
c |0,26(0,32/0,38|0,44(0,51|0,57| 0,62 |0,68(0,73|0,80
T'op.u o6,
¥ [0,26(0,31(0,37|0,43]|0,49(0,55| 0,61 |0,66(0,71(0,78
4
c |0,20(0,24|0,29|0,34(0,39|0,44 | 0,48 |0,53(0,57|0,62
Xor.
¥ [0,20]0,24(0,29/0,33|0,38(0,43| 0,48 |0,52(0,56|0,61




0,2710,3310,40(0,460,53(0,59 | 0,65 {0,71(0,76|0,83
Top. u o6,
0,30(0,360,42(0,49|0,56| 0,63 | 0,69 {0,75(0,81|0,88
0,21(0,26/0,31(0,36|0,41|0,46 | 0,51 {0,55(0,59]0,65
XoJI.
0,22 10,2710,33(0,38|0,44|0,49 | 0,54 {0,59(0,63|0,70
0,29(035(0,41(0,48|0,55|0,62 | 0,68 {0,74(0,79|0,87
T'op. u o61I.
0,33(0,40|0,47(0,55|0,62(0,70 | 0,77 {0,83(0,90|0,98
0,22 (0,2710,32(0,370,43(0,48 | 0,53 {0,57(0,62|0,68
Xo7I.
0,25(0,30|0,36(0,42]0,48( 0,54 | 0,60 {0,66(0,71|0,77
0,30(0,36/0,43(0,50|0,57|0,64 | 0,71 {0,77(0,82]0,90
I'op. u o61I..
0,36 {0,43]0,51(0,60|0,68|0,76 | 0,84 {0,91(0,98]|1,07
0,231(0,28/0,33(0,39|0,44| 0,50 | 0,55 {0,60(0,64|0,70
XoJI.
0,28 10,33|0,40(0,46|0,53|0,60 | 0,66 {0,72(0,77]0,85
0,31(0,38|0,45(0,52]0,59|0,66 | 0,73 {0,79(0,85|0,93
T'op. u o6,
0,39(0,4710,56(0,640,73(0,82 | 0,91 {0,98(1,06]|1,16
0,24 (0,2910,35(0,40|0,46| 0,52 | 0,57 {0,62(0,66|0,73
XoJI.
0,30(0,36/0,43(0,50|0,57(0,65| 0,71 {0,78(0,84|0,92
0,33(0,39|0,46(0,54|0,61|0,68 | 0,75 {0,82(0,88|0,96
Top. u o6,
0,42 (0,50|0,60(0,69|0,79| 0,88 | 0,97 |1,05(1,13|1,24
0,25(0,30|0,36(0,42]0,48| 0,53 | 0,59 {0,64(0,69|0,75
XoJI.
0,3210,39|0,46(0,54|0,62|0,69 | 0,77 {0,83(0,90|0,99




0,3410,40/0,48|0,55(0,63(0,71| 0,78 (0,84|0,91|0,99
Top. u o6,
0,4510,5410,63|0,73]0,84(0,94 | 1,03 {1,12(1,21(1,32
10
0,26 10,31/0,37|0,43(0,49(0,55| 0,61 [0,66|0,71|0,78
Xor.
0,3410,41(0,49|0,58(0,66(0,74 | 0,82 (0,89|0,96|1,05
0,3510,4210,49|0,57|0,65( 0,73 | 0,80 {0,87(0,93(1,02
T'op. u o61I.
0,48 {0,57/0,67|0,78(0,88|0,99 | 1,09 |1,19(1,28]|1,40
11
0,2710,32/0,38|0,44(0,51(0,57 | 0,62 (0,68|0,73]0,80
Xor.
0,37(0,44|0,52|0,61(0,70| 0,78 | 0,85 |0,94(1,02(1,12
0,36 0,43|0,51(0,59(0,67(0,75| 0,82 (0,89|0,96|1,05
I'op. u o61.
0,51 (0,60(0,710,82(0,93|1,04 | 1,15 |1,25(1,34|1,47
12
0,2810,33/0,39/0,46|0,52(0,58| 0,64 {0,70(0,75(0,82
Xor.
0,39(0,47|0,55|0,64(0,74| 0,82 | 0,91 |0,99(1,07|1,18
0,3710,4410,52(0,60(0,69(0,77 | 0,84 (0,91|0,98|1,07
T'op. u o6,
0,5410,63|0,74|0,86(0,98(1,09| 1,20 (1,31(|1,41|1,54
13
0,2910,34/0,41(0,47(0,53(0,60 | 0,66 {0,72(0,77]0,84
Xor.
0,4110,49/0,58(0,68(0,77(0,87| 0,96 (1,04(1,13|1,24
0,3810,46/0,54|0,62(0,70(0,78 | 0,86 [0,94|1,01|1,10
Top. u o6,
0,56 0,66/0,78{0,90(1,02(1,14| 1,26 (1,37|1,47|1,61
14
0,2910,35/0,42(0,48(0,55(0,61 | 0,68 (0,73]|0,79|0,86
Xor.
0,4310,51/0,61(0,71{0,81{0,91| 1,00 (1,09|1,18|1,30




0,3910,47|0,55/0,63|0,72{0,80| 0,88 {0,96(1,03(1,12
Top. u o6,
0,5910,69/0,81(0,94(1,07(1,19| 1,31 (1,43|1,54|1,68
15
0,3010,36/0,43|0,49(0,56( 0,63 | 0,69 (0,75|0,81|0,89
Xor.
0,4510,54|0,64|0,74(0,84(0,95| 1,05 (1,14|1,23|1,36
0,4010,48|0,56|0,65(0,74(0,82| 0,90 (0,98|1,05|1,15
T'op. u o61I.
0,61(0,72|0,84|0,98(1,11|1,24| 1,36 |1,48(1,60|1,75
16
0,31(0,37/0,4410,51(0,58| 0,64 | 0,71 |0,77(0,83|0,91
Xor.
0,47 (0,56|0,66|0,77(0,88(0,99| 1,09 |1,19(1,28]|1,41
0,41 (0,49|0,57|0,66(0,75| 0,84 | 0,92 |[1,00(1,07|1,17
I'op. u o61.
0,64 (0,75/0,88|1,01(1,15|1,29| 1,42 |1,54(1,66(1,82
17
0,3210,38(0,45|0,52(0,59(0,66 | 0,72 (0,79]|0,85]|0,93
Xor.
0,49 (0,58(0,69|0,80(0,91|1,03| 1,13 |1,24(1,33|1,47
0,4210,50{0,59|0,68(0,77(0,86| 0,94 (1,02|1,10|1,20
T'op. u o6,
0,66 10,780,91|1,05(1,19(1,33| 1,47 (1,59|1,72|1,88
18
0,3310,39/0,46|0,53(0,60(0,67 | 0,74 (0,80|0,86|0,95
Xor.
0,5110,60/0,72|0,83|0,95(1,06| 1,17 {1,28(1,38(1,52
0,44 10,51]0,60/0,69|0,78{0,87| 0,96 {1,04(1,12(1,22
Top. u o6,
0,6910,80({0,94(1,09(1,23(1,38| 1,52 |{1,65|1,77|1,95
19
0,3310,40/0,47|0,54(0,61(0,69| 0,75 (0,82]|0,88|0,96
Xor.
0,5210,63(0,74|0,86(0,98(1,10| 1,22 (1,33|1,43|1,58




0,45(0,52(0,61|0,70(0,80|0,89| 0,98 |1,06(1,14|1,24
Top. u o6,
0,71(0,83|0,97|1,12(1,27|1,4201,56|1,70(1,83|2,01
20
0,34 (0,41|0,48|0,55(0,63| 0,70 | 0,77 |0,84(0,90|0,98
Xor.
0,54 (0,65/0,77|0,89(1,01|1,14| 1,26 |1,37(1,48|1,63
0,46 |10,5410,62(0,72|0,81|0,91| 0,99 |1,08|1,16|1,27
T'op. u o61I.
0,7410,86(1,00(1,161,31|1,46| 1,61 |1,75|1,89|2,07
21
0,35]0,4210,49(0,56|0,64| 0,71 | 0,78 |10,85]0,92|1,00
Xor1.
0,56 0,67/0,79(0,92|1,05|1,17| 1,30 |1,41|1,53|1,68
0,4710,55|0,64(0,73|0,83|0,92| 1,01 |1,10|1,18|1,29
T'op. u o061,
0,76 10,89(1,03(1,19(1,35|1,51| 1,66 |1,80]1,94|2,13
22
0,36 (0,42(0,50|0,57(0,65| 0,73 | 0,80 |0,87(0,93|1,02
Xos1.
0,5810,69/0,82(0,95|1,08|1,21| 1,34 |1,46|1,57|1,73
0,47 10,56(0,65(0,74|0,84|0,94 | 1,03 |1,12|1,20(1,31
I'op. u o61I.
0,7810,91|1,06(1,22(1,39|1,55| 1,71 |1,85|2,00(2,19
23
0,3710,43(0,51(0,58|0,66| 0,74 | 0,81 |0,88|0,95(1,04
Xor1.
0,60(0,71|0,84(0,97|1,11|1,24| 1,37 |1,50|1,62|1,78
0,48 {0,57|0,66|0,76(0,86| 0,95 1,05 |1,14(1,22|1,33
T'op. u o6,
0,81(0,94(1,09|1,26(1,43|1,59| 1,75 |1,90(2,05|2,25
24
0,37 (0,44|0,5210,59(0,67|0,75| 0,83 |0,90(0,97|1,06
Xor.
0,62 (0,73]0,86(|1,00(1,14|1,28| 1,41 |1,54(1,66|1,84




Top.u 0,49 10,58/0,67(0,77|0,87|0,97| 1,06 |1,15]|1,24|1,35
006111, 0,8310,96(1,12(1,29|1,46|1,63| 1,80 |1,95|2,10(2,31
25
0,380,45|0,53(0,610,69| 0,76 | 0,84 |0,91]0,98|1,08
Xor.
0,64 10,75/0,89(1,03|1,17|1,31| 1,45 |1,58|1,71|1,89
0,50(0,59(0,68|0,78(0,88|0,98 | 1,08 |1,17(1,26|1,37
T'op. u o61I.
0,85(0,99|1,15(1,32|1,50|1,67| 1,84 |2,00|2,16|2,37
26
0,39(0,46|0,53|0,62(0,70| 0,78 | 0,85 |0,93(1,00|1,09
Xor1.
0,65(0,77/0,91(1,06(|1,20|1,35| 1,49 |1,63|1,75|1,93
0,51 (0,60(0,69|0,80(0,90| 1,00 1,10 |1,19(1,28]|1,39
T'op. u o061,
0,8811,02(1,18(1,36|1,54|1,71| 1,89 |2,05|2,21|2,42
27
0,401(0,47(0,54(0,63|0,71|0,79| 0,87 |10,94|1,01(1,11
Xos1.
0,6710,80(0,94(1,08|1,23|1,38| 1,53 |1,67|1,80|1,98
0,5210,61(0,71(0,81|0,91|1,01| 1,11 |1,21|1,30|1,42
I'op. u o61I.
0,90(1,04|1,21(1,39(|1,57|1,75| 1,93 |2,10|2,26|2,48
28
0,40(0,47|0,55|0,64(0,72|0,80| 0,88 |0,96(1,03|1,13
Xor1.
0,691(0,82(0,96(1,11|1,26|1,42| 1,56 |1,71|1,84|2,03
0,53]0,62(0,72(0,82|0,93|1,03| 1,13 |1,22|1,31(1,44
T'op. u o6,
0,9211,07(1,24(1,42|1,61|1,79| 1,97 |2,15|2,31(2,54
29
0,411]0,48(0,56(0,65|0,73|0,81| 0,89 |0,97|1,04(1,14
Xor.
0,7110,84|0,98(1,14|1,29|1,45| 1,60 |1,75|1,89|2,08




0,5410,63|0,73|0,83(0,94(1,04| 1,15 (1,24|1,33|1,46
Top. u o6,
0,94 11,09(1,27|1,45(1,64(1,83| 2,02 (2,19]|2,36|2,59
30
0,4210,49/0,57|0,66(0,71(0,83 | 0,91 (0,99|1,06|1,16
Xor.
0,7210,86(1,51|1,16(1,32(1,48| 1,64 (1,79|1,93|2,13
0,55(0,64|0,7410,85(0,95|1,06 | 1,16 |1,26(1,35|1,48
T'op. u o61I.
0,97 (1,12(1,29|1,49(1,68| 1,87 | 2,06 |2,24(2,41|2,65
31
0,42 (0,50|0,58|0,67(0,75|0,84 | 0,92 |1,00(1,07|1,18
Xor.
0,74 10,88(1,03|1,19(1,35|1,52| 1,67 |1,83(1,97|2,18
0,56 {0,65(0,75|0,86(0,97|1,07 | 1,18 |1,28(1,37|1,50
I'op. u o61.
0,99 (1,14(1,32|1,52(1,71|1,91 | 2,10 |2,29(2,46|2,70
32
0,4310,51/0,59|0,68(0,76(0,85| 0,93 (1,01|1,09|1,19
Xor.
0,76 {0,90(1,05|1,22(1,38|1,55| 1,71 |1,87(2,01|2,22
0,5710,66|0,76|0,87(0,98(1,09| 1,19 (1,29(|1,39|1,51
T'op. u o6,
1,01)1,17|1,35|1,55|1,75|1,95| 2,14 |2,33(2,51(2,76
33
0,44 10,51/0,60(0,69|0,77(0,86| 0,95 (1,03|1,10|1,21
Xor.
0,7810,92(1,07(1,24(1,41(1,58| 1,75 (1,90|2,06|2,27
0,5810,67(0,77|0,88(0,99(1,10| 1,21 (1,31|1,40|1,53
Top. u o6,
1,031,19|1,38|1,58(1,78|1,99| 2,19 |2,38(2,56(2,81
34
0,4510,52(0,61(0,69(0,78(0,87| 0,96 (1,04|1,12|1,23
Xor.
0,7910,93(1,10(1,27|1,44(1,61| 1,78 {1,94(2,10(2,32




0,5910,68(0,78|0,89(1,00(1,12| 1,22 (1,32|1,42|1,55
Top. u o6,
1,06 |1,21|1,40|1,61|1,82|2,03| 2,23 (2,42(2,61(2,87
35
0,4510,53/0,61(0,70{0,80(0,89| 0,97 {1,06(1,13|1,24
Xor.
0,8110,95(1,12(1,29(1,47(1,65| 1,82 (1,98|2,14|2,36
0,60 (0,69(0,79|0,90(1,02| 1,13 | 1,24 |1,34(1,44|1,57
T'op. u o61I.
1,08 1,24|1,43(1,64|1,85|2,06| 2,27 (2,47|2,66|2,92
36
0,46 {0,54|0,62|0,71(0,81|0,90| 0,98 |1,07(1,15|1,26
Xor.
0,83(0,97|1,14|1,32(1,50( 1,68 | 1,85 |2,02(2,18]|2,41
0,60 (0,70/0,80|0,92(1,03|1,14 | 1,25 |1,36(1,46|1,59
I'op. u o61.
1,10|1,26|1,46(1,67(1,89| 2,10 | 2,31 (2,51|2,70|2,97
37
0,47 (0,54|0,63|0,72(0,82| 0,91 | 1,00 |1,08(1,16|1,27
Xor.
0,84(0,99|1,16|1,34(1,53|1,71 | 1,89 |2,06(2,22|2,45
0,6110,71/0,81(0,93|1,04(1,16| 1,27 (1,37|1,47|1,61
T'op. u o6,
1,121,29|1,49|1,70|1,92| 2,14 | 2,35 [2,56(2,75|3,02
38
0,4710,55/0,64|0,73(0,83(0,92| 1,01 (1,10|1,18]|1,29
Xor.
0,86/1,01(1,19|1,37(1,56(1,74| 1,92 (2,10|2,26|2,50
0,6210,7210,82(0,94(1,05(1,17| 1,28 {1,39|1,49|1,63
Top. u o6,
1,14)1,31|1,51|1,73|1,95|2,18| 2,39 (2,60(2,80(3,08
39
0,48 10,56/0,65|0,74(0,84(0,93| 1,02 (1,11|1,19|1,31
Xor.
0,8811,03(1,21(1,39(1,58(1,77| 1,96 (2,13(2,30|2,54




0,6310,73/0,83|0,95(1,07(1,18| 1,30 {1,40|1,51|1,65
Top. u o6,
1,16 |1,33|1,54|1,76|1,99]| 2,21 | 2,43 |(2,64(2,85(3,13
40
0,4910,57|0,66|0,75|0,85(0,94 | 1,03 {1,12(1,21(1,32
Xor.
0,8911,05(1,23|1,42(1,61(1,80| 1,99 (2,17|2,34|2,59
0,64 (0,73|0,84|0,96(1,08| 1,20 1,31 |1,42(1,52|1,67
T'op. u o61I.
1,1911,36|1,57(1,79(2,02| 2,35 | 2,47 (2,69|2,89|3,18
41
0,49 (0,57|0,66|0,76(0,86|0,95| 1,05 |1,14(1,22|1,34
Xor.
0,91 (1,07|1,25|1,44(1,64|1,83| 2,02 |2,21(2,38|2,63
0,65(0,74|0,85|0,97(1,09|1,21 | 1,33 |1,44(1,54|1,68
I'op. u o61.
1,2111,38|1,59(1,82(2,05|2,28 | 2,51 (2,73|2,94|3,23
42
0,501/0,58(0,67(0,77(0,87(0,96 | 1,06 (1,15|1,23|1,35
Xor.
0,93(1,09(1,27|1,47(1,67|1,86| 2,06 |2,24(2,42|2,68
0,66 0,75/0,86(0,98(1,11(1,22| 1,34 (1,45|1,56|1,70
T'op. u o6,
1,2311,40|1,62|1,85|2,09]| 2,32 | 2,55 (2,77(2,98(3,28
43
0,5110,59/0,68(0,78(0,88(0,97| 1,07 (1,16|1,25|1,37
Xor.
0,9411,11(1,29(1,49|1,69(1,89| 2,09 (2,28(2,46(2,72
0,66 10,76/0,87|0,99|1,12( 1,24 | 1,35 {1,47(1,57(1,72
Top. u o6,
1,2511,43|1,64|1,88|2,12|2,36| 2,59 (2,82(3,03(3,33
44
0,5110,60(0,69|0,79(0,89(0,99| 1,08 (1,17|1,26|1,38
Xor.
0,96 |1,13(1,32(1,52(1,72(1,93 | 2,12 |2,32|2,50|2,77




c |(0,67(0,77(0,88(1,01|1,13|1,25| 1,37 |1,48|1,59|1,74
Top. u o6,
vy |1,27|1,45|1,67|1,91|2,15|2,39| 2,63 (2,86(3,08(3,38
45
0,5210,60/0,70|0,80(0,90(1,00| 1,09 (1,19|1,28]|1,40
Xor. c4
0,9811,14(1,34|1,54(1,75(1,96 | 2,16 (2,35|2,54|2,81
0,68 (0,78(0,89|1,02(1,14|1,26 | 1,38 |1,50(1,60|1,75
Top.uobm. | cu
1,2911,47|1,70(1,94(2,18|2,43 | 2,67 (2,90|3,12|3,43
46
c |0,53(0,61/0,71|0,81(0,91|1,01( 1,11 (1,20|1,29]1,41
Xor.
¥ [0,99|1,16(1,36(1,57|1,78(1,99| 2,19 |2,39(2,58(2,58
0,69(0,79/0,90(|1,03(1,15|1,28 | 1,40 |1,51(1,62|1,77
lop.uobm. | cu
1,311(1,50|1,72(1,97(2,21|2,46 | 2,71 (2,94|3,17|3,48
47
0,53(0,62(0,710,81(0,92|1,02| 1,12 |1,21(1,30|1,43
Xor. c4
1,011(1,80|1,38(1,59(1,80|2,02 | 2,22 (2,43|2,62|2,90
c (0,70(0,80(0,91(1,04|1,16|1,29| 1,41 |1,53|1,64|1,79
T'op. u o6,
¥ |1,33(1,52|1,75]1,99|2,25|2,50| 2,75 (2,98(3,21(3,53
48
c (0,54(0,62(0,72(0,82/0,93|1,03| 1,13 |1,22|1,32]|1,44
Xor.
¥ |1,03(1,20|1,40|1,61|1,83|2,05| 2,26 |2,46(2,66(2,94
c (0,71(0,81(0,92(1,05|1,18|1,30| 1,42 |1,54|1,65]|1,81
Top. u o6,
v |1,361,54|1,77]2,02|2,28|2,53| 2,78 [3,03(3,26(3,58
49
c |(0,55(0,63(0,73(0,83|0,94|1,04| 1,14 |1,24|1,33|1,46
Xor.
gy |1,04(1,22|1,42]1,64|1,86|2,08| 2,29 (2,50(2,70(2,98




0,7210,8210,93|1,06(1,19(1,31| 1,44 {1,56(1,67(1,82
Top. u o6,
1,38 11,57|1,80|2,05|2,31|2,57| 2,82 (3,07(3,30(3,63
50
0,5510,64(0,74|0,84(0,95(1,05| 1,15 (1,25|1,34|1,47
Xor.
1,06 |1,24|1,44|1,66|1,88]| 2,11 | 2,32 (2,53(2,74(3,03
0,76 {0,86|0,98|1,11(1,24(1,38| 1,51 |1,63(1,75|1,91
T'op. u o61I.
1,48 11,68|1,93(2,19(2,47|2,74 | 3,01 |3,27|3,52|3,87
55
0,58 (0,67(0,78|0,88(0,99| 1,10 1,21 |1,31(1,41|1,55
Xor.
1,14 11,33|1,55(1,78(2,02| 2,25 2,49 (2,71|2,93|3,24
0,80(0,90(1,03|1,16(1,30|1,44 | 1,57 |1,70(1,82]1,99
I'op. u o61.
1,58 11,7912,05(2,33(2,62|2,91 | 3,20 (3,47|3,74|4,11
60
0,62 (0,71|0,81|0,93(1,04|1,15| 1,26 |1,37(1,47|1,62
Xor.
1,2211,4211,65(1,90(2,15|2,40 | 2,65 (2,89|3,12|3,45
0,8410,95(1,07|1,21(1,36(1,50| 1,64 (1,77|1,90|2,07
T'op. u o6,
1,6911,90|2,17|2,47|2,77| 3,08 | 3,38 [3,67(3,95(4,35
65
0,6510,74/0,85|0,97(1,09(1,20| 1,32 (1,43|1,54|1,69
Xor.
1,30|1,51|1,75|2,01|2,28]| 2,54 | 2,80 (3,06(3,30(3,65
0,8810,99(1,12|1,26(1,41(1,56| 1,70 (1,84|1,97|2,15
Top. u o6,
1,7912,01|2,29|2,60|2,92| 3,24 | 3,56 (3,87(4,16(4,58
70
0,6810,78(0,89(1,01(1,13(1,25| 1,37 {1,49|1,60|1,75
Xor.
1,38 11,60|1,85(2,12|2,40| 2,68 | 2,96 (3,23(3,49(3,86




Top. u 0,9111,03|1,17|1,31(1,46(1,61| 1,76 (1,91|2,04|2,23
o061, 1,8912,1212,41|2,74|3,07| 3,41 | 3,74 |4,06(4,37(4,81
75
0,7110,81/0,93|1,05|1,18{1,30| 1,43 {1,55(1,66(1,82
Xor.
1,4511,68|1,95|2,24|2,53|2,82| 3,11 |(3,39(3,67(4,06
0,95(1,07|1,21|1,36(1,52|1,67| 1,82 |1,97(2,11|2,31
T'op. u o61I.
1,99 12,23|2,53(2,87(3,22| 3,57 | 3,91 (4,25|4,57|5,03
80
0,74 10,84|0,96(|1,09(1,22|1,35| 1,48 |1,60(1,72|1,89
Xor.
1,5311,77|2,50|2,35|2,65| 2,96 | 3,26 |3,56(3,85(4,26
0,99 (1,11|1,25|1,41(1,57|1,73| 1,88 |2,04(2,18]|2,39
I'op. u o61.
2,08 12,33(2,65|3,00(3,36(3,73 | 4,09 (4,44|4,77|5,26
85
0,77 (0,87|1,00|1,13(1,26|1,40| 1,53 |1,66(1,78|1,95
Xor.
1,6111,86|2,15(2,46(2,78| 3,10 | 3,41 (3,72|4,02|4,45
1,03|1,15|1,30|1,46|1,62|1,78| 1,94 (2,10(2,25(2,46
T'op. u o6,
2,1812,4412,77|3,13(3,51( 3,88 | 4,26 (4,62|4,97|5,48
90
0,7910,91(1,03|1,17|1,31(1,44| 1,58 {1,71(1,84(2,02
Xor.
1,6811,94|2,2412,57|2,90]| 3,23 | 3,56 (3,89(4,20(4,65
1,06,|1,19(1,34|1,50(1,67(1,84 | 2,00 (2,16(|2,32|2,54
Top. u o6,
2,28 12,54|2,88(3,26(3,65(4,04 | 4,43 (4,81|5,17|5,70
95
0,8210,94(1,07|1,21(1,35(1,49| 1,63 (1,77|1,90|2,08
Xor.
1,76 12,03]2,34|2,68|3,02| 3,37 | 3,71 |4,05(4,37(4,84




1,101,23|1,38|1,55|1,72|1,89| 2,06 |2,23(2,39(2,61
Top. u o6,
2,38 12,65(3,00(3,59(3,79(4,19| 4,60 {4,99(5,37(5,92
100
0,8510,97(1,10(1,24(1,39(1,54| 1,68 |1,82]|1,96|2,15
Xor.
1,8312,11|2,4412,78|3,14| 3,50 | 3,86 |4,21(4,55(5,04
1,14 11,27|1,42(1,59(1,77|1,95| 2,12 (2,29|2,45|2,68
T'op. u o61I.
2,47 (2,75|3,11|3,51(3,93|4,35| 4,76 |5,17(5,47|6,13
105
0,88(1,00(1,14|1,28(1,43|1,58| 1,73 |1,87(2,01|2,21
Xor.
1,9112,19|2,53(2,89(3,26| 3,63 | 4,00 (4,37|4,72]|5,23
1,17 11,30|1,46(1,64(1,82| 2,00 | 2,18 (2,35|2,52|2,75
I'op. u o61.
2,5712,85(3,23|3,64(4,07(4,50| 4,93 |5,35|5,76|6,35
110
0,91 (1,03|1,17|1,32(1,47|1,63| 1,78 |1,93(2,07|2,27
Xor.
1,98 |2,28(2,63(3,00|3,38| 3,74 | 4,15 (4,52|4,89|5,42
1,2111,34|1,51|1,68|1,87|2,05| 2,23 (2,41(2,58(2,83
T'op. u o6,
2,66 12,95(3,34|3,76(4,21(4,65| 5,10 |5,53|5,95|6,56
115
0,94 |1,06(1,20|1,36(1,51(1,67| 1,83 (1,98|2,13|2,33
Xor.
2,0612,36(2,72(3,11(3,50( 3,90 | 4,29 (4,68|5,06|5,61
1,2511,38|1,55|1,73|1,92|2,10| 2,29 (2,47(2,65(2,90
Top. u o6,
2,76 13,06(3,45|3,89(4,34(4,80| 5,26 |5,71|6,14|6,77
120
0,96 11,09(1,24|1,39(1,55(1,72| 1,88 (2,03|2,18]2,40
Xor.
2,1312,4412,81(3,21(3,62(4,03 | 4,44 |(4,84|5,23|5,80




1,28 11,4211,59|1,7711,96]| 2,16 | 2,35 |2,53(2,71(2,97
Top. u o6,
2,8513,16(3,56(4,01(4,48(4,95| 5,42 |5,89|6,33|6,98
125
0,991|1,12(1,27(1,43(1,60( 1,76 | 1,92 (2,08|2,24|2,46
Xor.
2,2012,53(2,91(3,32(3,74(4,16 | 4,58 (4,99|5,40|5,98
1,3211,45/1,63(1,82(2,01|2,21 | 2,40 (2,59|2,78]|3,04
T'op. u o61I.
2,95 (3,26(3,68(4,14(4,62| 5,10 | 5,59 |6,06(6,52|7,19
130
1,02 1,15|1,30(1,47|1,64| 1,80 1,97 {2,13]2,29|2,52
Xor.
2,28 2,61(3,00|3,42(3,85|4,29 | 4,72 |5,15(5,57|6,17
1,35(1,49|1,67(1,86(2,06| 2,26 | 2,46 (2,65|2,84|3,11
I'op. u o61.
3,04 13,36(3,79(4,26|4,75( 5,25 | 5,75 |6,24(6,71(7,40
135
1,04 |1,18|1,34(1,50(1,68|1,85| 2,02 (2,19|2,35|2,58
Xor.
2,3512,69(3,09|3,53(3,97(4,42 | 4,86 |5,30|5,73|6,36
1,38 11,53|1,71|1,90|2,11|2,31| 2,51 (2,71(2,90(3,18
T'op. u o6,
3,1313,46(3,90(4,38(4,89| 5,40 | 5,91 |6,41|6,90|7,61
140
1,07 1,21|1,37|1,54|1,71|1,89| 2,07 |2,24(2,40(2,64
Xor.
2,42 12,7713,18|3,63(4,09(4,55| 5,00 {5,46(5,90|6,54
1,42 11,56|1,75|1,95|2,15| 2,36 | 2,57 |2,77(2,96 (3,24
Top. u o6,
3,23 13,56(4,01(4,50(5,02|5,55| 6,07 |6,58|7,09|7,81
145
1,10|1,24|1,40|1,58|1,75|1,93| 2,11 (2,29(2,46(2,70
Xor.
2,49 12,85(3,28(3,73(4,20(4,67 | 5,15 |5,61|6,06|6,73




1,4511,60|1,79|1,99|2,20| 2,41 | 2,62 |2,83(3,03(3,31
Top. u o6,
3,32 13,66(4,12(4,62(5,16| 5,69 | 6,23 |6,76|7,27|8,02
150
1,121,27|1,43|1,61|1,79|1,98| 2,16 |(2,34(2,51(2,76
Xor.
2,5712,93|3,37(3,84(4,32(4,80| 5,29 (5,76(|6,23|6,91
1,4911,64|1,82(2,03(2,25|2,46 | 2,68 (2,89|3,09|3,38
T'op. u o61I.
3,41 13,76 (4,23|4,75|5,29( 5,84 | 6,39 |6,93|7,46 (8,22
155
1,15(1,30(1,47(1,65|1,83| 2,02 | 2,21 {2,39|2,56(2,82
Xor.
2,64 (3,01|3,46|3,94(4,43|4,93| 5,42 |5,91(6,39|7,09
1,5211,67|1,86(2,07(2,29| 2,51 2,73 (2,94|3,15|3,45
I'op. u o61.
3,51|3,86(4,33|4,87|5,42(5,98| 6,55 |7,10(7,64(8,43
160
1,18(1,32|1,50(1,68(1,87|2,06 | 2,25 (2,44|2,62|2,88
Xor.
2,7113,09(3,55|4,04(4,55( 5,06 | 5,56 [6,07|6,56|7,27
1,5501,71)1,90|2,12|2,34| 2,56 | 2,78 |3,00(3,21(3,51
T'op. u o6,
3,60(3,95(4,44(4,99(5,55(6,13 | 6,70 |7,27|7,83|8,63
165
1,201,35|1,53|1,72|1,91|2,10| 2,30 |2,49(2,67(2,94
Xor.
2,78 13,17|3,64|4,41(4,66(5,18 | 5,70 [6,22|6,72|7,46
1,5911,74|1,9412,16|2,38| 2,61 | 2,84 [3,06(3,27(3,58
Top. u o6,
3,69 (4,05|4,55(5,11(5,68(6,27 | 6,86 |7,44|8,01|8,83
170
1,2311,38|1,56|1,75|1,95|2,15| 2,34 (2,54(2,72(2,99
Xor.
2,8513,25(3,73|4,2414,77(5,31 | 5,84 (6,37|6,88|7,64




1,6211,78|1,98(2,20|2,43|2,66| 2,89 (3,11(3,33(3,65
Top. u o6,
3,78 14,15(4,66(5,22(5,82| 6,42 | 7,02 |7,61|8,19|9,04
175
1,2511,41|1,59|1,79|1,99]| 2,19 2,39 |(2,58(2,78(3,05
Xor.
2,92 13,33|3,82(4,35|4,89( 5,43 | 5,98 [6,52(7,05(7,82
1,651(1,8112,02(2,24(2,47|2,71 | 2,94 (3,17|3,39|3,71
T'op. u o61I.
3,78 14,25(4,77|5,34|5,95(6,56 | 7,17 |7,78(8,37|9,24
180
1,2811,4411,62(1,82(2,02|2,23| 2,43 (2,63|2,83|3,11
Xor.
2,99 (3,41(3,91|4,45(5,00| 5,56 | 6,12 |6,67(7,21|8,00
1,691(1,85|2,05(2,28(2,52|2,76 | 2,99 (3,23|3,45|3,78
I'op. u o61.
3,96 |4,34(4,87(5,46(6,08| 6,70 | 7,33 |7,95|8,55|9,44
185
1,311(1,47|1,65(1,86(2,06|2,27 | 2,48 (2,68|2,88|3,17
Xor.
3,06 |3,49(4,00(4,55(5,11| 5,68 | 6,25 |6,82|7,37|8,18
1,7211,88(2,09|2,32|2,56| 2,80 | 3,05 (3,28(3,51(3,85
T'op. u o6,
4,05|4,4414,98|5,58|6,21|6,85| 7,49 |8,12(8,74(9,64
190
1,3311,49|1,69|1,89|2,10| 2,31 | 2,52 (2,73(2,93(3,23
Xor.
3,1313,57(4,09(4,65(5,22(5,81 | 6,39 |6,96|7,53|8,36
1,7511,9212,13(2,36|2,61|2,85| 3,10 |3,34(3,57(3,91
Top. u o6,
4,14 |14,5415,09|5,70|6,34| 6,99 | 7,64 |8,28(8,92(9,84
195
1,36 |11,52|1,7211,92|2,14|2,35| 2,57 (2,78(2,99(3,28
Xor.
3,20 |3,65(4,18(4,75(5,34| 5,93 | 6,53 |7,11|7,69]8,54




1,78 11,95|2,17(2,40(2,65| 2,90 | 3,15 |3,39|3,63|3,98
Top. u o6,
4,23 14,63|5,19(5,81(6,47| 7,13 | 7,79 |8,45(9,10|10,0
200
1,38|1,55/1,75(1,96(2,18| 2,39 2,61 (2,83|3,04|3,34
Xor.
3,27 13,72(4,27|4,85|5,45( 6,06 | 6,66 |7,26(7,85|8,71
1,8211,99]2,20(2,44(2,69| 2,95 | 3,20 (3,45|3,69|4,04
T'op. u o61I.
4,32 14,7315,30(5,93|6,60| 7,27 | 7,95 [8,62]9,27|10,2
205
1,4111,58|1,78(1,99(2,21|2,44 | 2,66 (2,88|3,09|3,40
Xor.
3,34 13,80(4,36(4,95(5,56(6,18 | 6,80 |7,41|8,01|8,89
1,851(2,0212,24(2,48(2,74| 3,00 | 3,25 [3,50|3,75|4,11
I'op. u o61.
4,41 |4,83|5,40(6,05(6,72| 7,41 | 8,10 [8,78|9,45|10,4
210
1,4311,60|1,81(2,03(2,25|2,48 | 2,70 (2,92|3,14|3,46
Xor.
3,41 |3,88(4,44(5,05(5,67(6,30 | 6,93 |7,56|8,17|9,07
1,88 12,05|2,28(2,53(2,78| 3,04 | 3,30 (3,56|3,81|4,17
T'op. u o6,
4,50 (4,9215,51(6,16(6,85| 7,55 | 8,25 [8,95(9,63|10,6
215
1,46 11,63]1,84(2,06(2,29|2,52 | 2,75 (2,97|3,19]|3,51
Xo7.
3,48 13,96 (4,53|5,15|5,78(6,43 | 7,07 |7,70(8,33(9,25
1,9112,09|2,31(2,57|2,83| 3,09 3,35 |3,61|3,87(4,23
T'op. u o6,
4,59 15,02|5,61(6,28|6,98| 7,69 | 8,41 (9,11|9,81(10,8
220
1,48 11,66(1,87(2,09|2,32| 2,56 | 2,79 |3,02|3,24|3,57
Xor.
3,55 (4,04|4,62|5,25(5,89|6,55| 7,20 |7,85(8,49(9,42




1,94 12,1212,35(2,60(2,87| 3,14 | 3,41 (3,67|3,93|4,30
T'op. u o6,
4,68 (5,11|5,72|6,40(7,11| 7,83 | 8,56 |[9,28(9,99|11,0
225
1,511(1,69(1,90(2,13|2,36| 2,60 2,83 (3,07]3,29]|3,62
Xor.
3,62 14,11(4,71|5,35|6,00( 6,67 | 7,34 |8,00(8,65(9,60
1,98 12,15|2,39(2,64(2,91| 3,18 | 3,46 |3,72|3,98|4,36
T'op. u o61I.
4,77 15,21|5,82|6,51(7,24|7,97 | 8,71 {9,44|10,2|11,2
230
1,5311,71|1,93|2,16(2,40| 2,64 | 2,88 |3,11|3,34|3,68
Xor1.
3,69(4,19(4,80|5,44|6,11|6,79| 7,47 |8,14|8,81(9,78
2,0112,19|2,42(2,68(|2,96| 3,23 | 3,51 |3,78|4,04|4,43
T'op. u o061,
4,86 15,30(5,93(6,63(7,36| 8,11 | 8,86 {9,61|10,3|11,4
235
1,5511,7411,96|2,19(2,43| 2,68 | 2,92 |3,16|3,40|3,74
Xor1.
3,76 |4,27(4,88|5,54|6,22| 6,91 | 7,60 |8,29|8,96(9,95
2,04 12,2212,46(2,72|3,00| 3,28 | 3,56 |3,86(4,10|4,49
T'op. u o61I.
4,9515,40|6,03(6,74(7,49| 8,25| 9,02 |9,77|10,5|11,6
240
1,58 11,7711,99(2,23(2,47|2,72 | 2,96 |3,21|3,45|3,79
Xor.
3,8314,34(4,97|5,64|6,33(7,04| 7,74 |8,43(9,12|10,1
2,10 (2,29|2,53(2,80(3,08( 3,37 | 3,66 |3,94(4,21|4,61
Top. u o6,
5,1215,88(6,24|6,97|7,74(8,53| 9,32 |10,1(10,9(12,0
250
1,6311,8212,05(2,29(2,54| 2,80 | 3,05 [3,30|3,55|3,90
Xor.
3,96 |14,50(5,14|5,84|6,55( 7,28 | 8,00 |8,72(9,44(10,5




2,16 (2,3512,60(2,88|3,17| 3,46 | 3,76 |4,05(4,33|4,74
Top. u o6,
5,30(5,77|6,45|7,20|8,00(8,81,| 9,62 (10,4|11,2(12,4
260
1,68 (1,87|2,11(2,36(2,62| 2,88 | 3,14 |3,39(3,65|4,01
XoJI.
4,10 |4,65(5,32(6,03(6,77| 7,52 | 8,27 |9,01]9,75|10,8
2,2312,4212,68(2,96(3,25( 3,55 | 3,86 (4,15|4,44)4,87
T'op. u o61I.
5,47 |5,96|6,65(7,43(8,25(9,08 | 9,92 |10,7|11,6|12,8
270
1,72 14,9312,1712,4212,69| 2,96 | 3,22 (3,49(3,75(4,13
Xo7I.
4,42 14,80|5,4916,23|6,99| 7,76 | 8,54 (9,30(10,1(11,2
2,2912,48(2,75|3,04(3,34( 3,65 | 3,95 (4,26|4,56|4,99
I'op. u o61.
5,65(6,15(6,86(7,66(8,50(9,35( 10,2 |11,1|11,9|13,2
280
1,77 11,9812,2212,49|2,76| 3,03 | 3,31 |3,58(3,85(4,24
Xom.
4,37 14,95|5,66|6,42|7,21|8,00| 8,80 (9,59(10,4(11,5
2,3512,5512,82(3,11|3,42| 3,74 | 4,05 |4,36(4,67|5,11
T'op. u o6,
5,8216,33|7,06(7,88(8,75(9,63| 10,5 (11,4]|12,3(13,5
290
1,82 12,03(2,28(2,55(2,83| 3,11 | 3,39 |3,67(3,95|4,34
XoJI.
4,51 |5,11(5,83(6,62(7,42| 8,24 | 9,06 |9,88|10,7|11,9
2,41 1(2,6112,89(3,19|3,51| 3,83 | 4,15 |4,47(4,76|5,24
Top. u o6,
6,00 (6,52|7,27(8,1118,99(9,90( 10,8 |{11,7(12,6]13,9
300
1,86 (2,08(2,34(2,62(2,90]| 3,19 | 3,48 |3,76|4,04|4,45
XoJI.
4,64 |5,26(6,01(6,81|7,64|8,48 | 9,33 |10,2(11,0|12,2




2,47 12,68(2,96|3,26(3,59( 3,92 | 4,25 (4,57|4,89|5,36
Top. u o6,
6,17 16,70|7,47|8,33(9,24(10,2| 11,1 (12,0|13,0|14,3
310
1,91 12,13|2,40|2,68|2,97| 3,27 | 3,56 (3,85(4,14(4,56
Xor.
4,78 15,41|6,18|7,00|7,86| 8,72 9,59 (10,5(11,3{12,6
2,53(2,7413,03|3,34(3,67|4,01 | 4,34 |4,68(5,00|5,48
T'op. u o61I.
6,34 (6,88|7,67|8,56(9,49|10,4 | 11,4 |12,4(13,3|14,7
320
1,96 12,19|2,46(2,74(3,04| 3,35 | 3,65 [3,95|4,24|4,67
Xor.
4,91 (5,56|6,35(7,19(8,07| 8,96 | 9,85 [10,7(11,6|12,9
2,59 (2,80(3,09|3,42(3,75|4,10 | 4,44 |4,78(5,11|5,60
I'op. u o61.
6,51(7,07|7,87|8,78(9,74| 10,7 | 11,7 |12,7(13,6|15,1
330
2,00 (2,24(2,51|2,81(3,11| 3,42 | 3,73 |4,04(4,34|4,78
Xor.
5,04 15,71(6,52|7,39|8,29(9,20| 10,1 |11,0(11,9(13,3
2,6512,87(3,16|3,49(3,83(4,18 | 4,54 (4,88|5,23|5,73
T'op. u o6,
6,68 |7,25|8,07|9,00(9,98( 11,0 | 12,0 {13,0(14,0|15,4
340
2,0512,29(2,57|2,87(3,18( 3,50 | 3,81 (4,13|4,43|4,89
Xor.
5,17 1|5,85|6,68(7,58(8,50(9,43| 10,4 |11,3|12,2|13,6
2,7112,93(3,23|3,57(3,92(4,27 | 4,63 (4,99|5,34|5,85
Top. u o6,
6,85|7,43(8,28(9,23(10,2(11,3| 12,3 (13,3|14,3|15,8
350
2,1012,3412,63(2,93(3,25( 3,57 | 3,90 (4,22|4,53|4,99
Xor.
5,311(6,00(6,85(7,77(8,71(9,67 | 10,6 |11,6|12,5|13,9




2,77 12,99(3,30(3,64(4,00(4,36 | 4,73 |5,09|5,44|5,97
Top. u o6,
7,0217,61(8,48(9,45(10,5(11,5( 12,6 |13,6|14,7|16,2
360
2,14 12,39(2,68(3,00(3,32( 3,65 | 3,98 (4,31|4,63|5,10
Xom.
5,44 16,15(7,02(7,96(8,93(9,91| 10,9 |11,9|12,8|14,3
2,82 (3,05(3,37|3,71(4,08|4,45 | 4,82 |5,19(5,55|6,09
T'op. u o61I.
7,1917,79(8,68|9,67|10,7(11,8| 12,9 |13,9(15,0(16,6
370
2,19 (2,4412,7413,06(3,39( 3,73 | 4,06 |4,40(4,72|5,21
Xor.
5,5716,13(7,19|8,15|9,14(10,1| 11,1 |12,2(13,1|14,6
2,88 (3,1213,43|3,79(4,16| 4,54 | 4,92 |5,29(5,66|6,21
I'op. u o61.
7,36 17,97(8,87|9,89|11,0(12,1| 13,2 |14,3|15,3(17,0
380
2,23(2,49(2,79|3,12(3,46( 3,80 | 4,14 |4,48(4,82|5,31
Xor.
5,7016,45(7,36|8,34|9,35(10,4| 11,4 |12,4(13,5(15,0
2,94 13,18(3,50(3,86(4,24(4,62 | 5,01 |{5,39|5,77|6,33
T'op. u o6,
7,5318,15(9,07(10,1(11,2(12,3| 13,4 |14,6|15,7|17,3
390
2,28 12,5412,85|3,18(3,53( 3,88 | 4,23 (4,57(4,92(5,42
Xor.
5,8316,59|7,52(8,53(9,56(10,6 | 11,7 |12,7|13,8|15,3
3,0013,24(3,57(3,93(4,32(4,71 | 5,10 |5,49|5,88|6,45
Top. u o6,
7,70 18,33(9,27(10,3({11,4(12,6 | 13,7 |14,9|16,0|17,7
400
2,3212,59(2,91(3,25(3,60( 3,95 | 4,31 (4,66|5,01|5,53
Xor.
5,96 |6,74|7,69(8,71(9,77(10,8| 11,9 |13,0|14,1|15,6




3,05(3,30(3,63(4,01(4,40(4,80| 5,20 |5,59|5,99|6,56
Top. u o6,
7,87 18,51(9,47(10,5(11,7|12,9( 14,0 |15,2|16,4|18,1
410
2,37 12,6412,96|3,31(3,67(4,03| 4,39 (4,75|5,11|5,63
Xor.
6,09 6,89|7,86(8,90(9,98(11,1| 12,2 (13,3|14,4|16,0
3,11 |3,36(3,70(4,08(4,48( 4,88 | 5,29 |5,70|6,10|6,68
T'op. u o61I.
8,04 (8,69|/9,67|10,8(11,9| 13,1 14,3 |15,5(16,7|18,5
420
2,41 (2,69(3,02(3,37(3,73|4,10 | 4,47 |4,84(5,20|5,74
Xor.
6,22 (7,03(8,02(9,09(10,2|11,3| 12,4 |13,6(14,7|16,3
3,17 13,42(3,77|4,15|4,56( 4,97 | 5,38 |5,80(6,20(6,80
I'op. u o61.
8,20 (8,87(9,86|11,0(12,2|13,4| 14,6 |15,8(17,0|18,8
430
2,45 (2,7313,07|3,43(3,80| 4,18 | 4,55 |4,93(5,30|5,84
Xor.
6,35(7,18(8,19|9,28(10,4| 11,5 12,7 |13,8(15,0|16,7
3,23 (3,48(3,83(4,22(4,64| 5,05 5,48 |5,89|6,31|6,92
T'op. u o6,
8,3719,05|10,1|11,2|12,4({13,6| 14,9 ({16,1(17,4(19,2
440
2,5012,78(3,13|3,49(3,87(4,25| 4,63 |5,01|5,39|5,95
Xor.
6,48 |7,32|8,36(9,47(10,6(11,8| 12,9 (14,1|15,3|17,0
3,28 13,54(3,90(4,30(4,71| 5,14 | 5,57 |5,99|6,42|7,04
Top. u o6,
8,5319,23|10,3|11,4(12,6(13,9| 15,2 (16,4|17,7|19,6
450
2,54 12,83(3,18|3,55(3,94(4,32| 4,71 |5,10|5,49|6,05
Xor.
6,61|7,47|8,52|9,65(10,8(12,0| 13,2 (14,4|15,6|17,3




3,34 |3,60(3,96(4,37|4,79| 5,23 | 5,66 [6,09]|6,52(7,15
Top. u o6,
8,70 (9,40|10,5(11,6|12,9( 14,2 | 15,5 |{16,8(18,0|19,9
460
2,59(2,88(3,23(3,61|4,00(4,40 | 4,80 |5,19(5,58|6,16
XoJI.
6,74 17,6118,69(9,84|11,0(12,2 | 13,5 |14,7(15,9|17,7
3,39 |3,66(4,03(4,44(4,87|5,31| 5,75 |6,19|6,63|7,27
T'op. u o61I.
8,8719,58(10,6(11,9(13,1(14,4| 15,7 (17,1|18,4|20,3
470
2,6312,93(3,29(3,67(4,07(4,47 | 4,88 |5,28|5,67|6,26
Xo7I.
6,8717,76|8,85|10,0(11,2(12,5| 13,7 (14,9|16,2|18,0
3,45 (3,72|4,06(4,51(4,95(5,39| 5,84 |6,29|6,73|7,39
I'op. u o61.
9,0319,76(10,8|12,1(13,4(14,4| 16,0 (17,4|18,7|20,7
480
2,67 12,98(3,34|3,73(4,14(4,55| 4,96 |5,36|5,77|6,36
XoJI.
7,00|7,90(9,01(10,2(11,4(12,7| 14,0 |15,2|16,5|18,3
3,51|3,78|4,16|4,58|5,03| 5,48 | 5,94 (6,39|6,84(7,50
T'op. u o6,
9,20(9,93|11,0(12,3|13,6| 15,0 16,3 {17,7(19,0|21,0
490
2,72 13,03|3,40(3,76|4,20| 4,62 | 5,04 |5,45(5,86|6,47
XoJI.
7,12 18,05/9,18(10,4|11,7|12,9| 14,2 [15,5]|16,8(18,7
3,56 3,84(4,22|4,65|5,10| 5,56 | 6,03 [6,49|6,95(7,62
Top. u o6,
9,36 (10,1|11,2(12,5|13,8| 15,2 | 16,6 |18,0(19,4|21,4
500
2,76 (3,0713,45(3,85|4,27|4,69 | 5,12 |5,54(5,96|6,57
XoJI.
7,2518,19(9,34(10,6(11,9| 13,2 | 14,5 (15,8|17,1(19,0




3,62(3,90(4,29(4,72|5,18| 5,65 | 6,12 [6,59|7,05(7,73
Top. u o6,
9,52 (10,3|11,4(12,7|14,1|15,5| 16,9 |18,3(19,7|21,8
510
2,80(3,1213,50(3,91|4,34|4,77 | 5,20 |5,62(6,05|6,68
XoJI.
7,38 18,33(/9,51(1,08(12,1|13,4| 14,7 (16,1|17,4(19,3
3,67 |3,96|4,35(4,79(5,26( 5,73 | 6,21 |6,68|7,16|7,85
T'op. u o61I.
9,69110,5/11,6(12,9(14,3(15,7| 17,2 {18,6/20,0|22,1
520
2,8513,17|3,56|3,97(4,40(4,84 | 5,28 |5,71|6,14|6,78
Xo7I.
7,51 18,48(9,67(11,0({12,3(13,6 | 15,0 |16,3|17,7|19,7
3,73 14,02|4,42(4,86(5,33( 5,82 | 6,30 |6,78|7,26|7,97
I'op. u o61.
9,85/10,6(11,8|13,1(14,5(16,0| 17,5 |(18,9|20,4|22,5
530
2,8913,22(3,61(4,03(4,47(4,91 | 5,35 |5,80|6,23|6,88
XoJI.
7,6318,62(9,83(11,1{12,5(13,9| 15,2 |16,6/18,0|20,0
3,78 14,07|4,48|4,93|5,41| 5,90 | 6,39 (6,88|7,37(8,08
T'op. u o6,
10,0|10,8(12,0|13,4(14,8|16,3| 17,7 |119,2]20,7|22,9
540
2,93(3,26|3,66(4,09|4,54(4,98 | 5,43 |5,88(6,33|6,98
XoJI.
7,76 18,76(9,99(11,3|12,7| 14,1 | 15,5 (16,9]18,3(20,3
3,84 |4,13|4,54|5,00|5,49| 5,98 | 6,48 [6,98|7,47(8,20
Top. u o6,
10,2 11,0(12,2|13,6(15,0|16,5| 18,0 |19,5(21,0|23,2
550
2,97 1(3,3113,72(4,15|4,60| 5,06 | 5,51 |5,97(6,42|7,09
XoJI.
7,8918,90(10,2(11,5|12,9| 14,3 | 15,7 [17,2]18,6(20,7




3,89 (4,16(4,61(5,07(5,56| 6,07 | 6,57 |7,07|7,57|8,31
Top. u o6,
10,3|11,2|12,4|13,8|15,3|16,8| 18,3 ({19,8(21,4(23,6
560
3,02 1(3,36(3,77(4,21(4,67| 5,13 | 5,59 |6,05|6,51|7,19
Xor.
8,0119,05/10,3|11,7(13,1{14,5| 16,0 ({17,4|18,9|21,0
3,95 |4,25(4,67|5,14|5,64(6,15| 6,66 |7,17|7,68(8,43
T'op. u o61I.
10,5(11,3]|12,6(14,0(15,5|17,0| 18,6 (20,1|21,7|24,0
570
3,06 |3,41(3,82(4,27|4,73( 5,20 | 5,67 |6,14|6,60(7,29
Xor.
8,14 (9,19|10,5|11,9(13,3| 14,8 | 16,2 |17,7(19,2|21,3
4,00 (4,31|4,73|5,21(5,72| 6,23 | 6,75 |7,27|7,78|8,54
I'op. u o61.
10,7 {11,5|12,8(14,2(15,7| 17,3 | 18,9 (20,4|22,0|24,3
580
3,10|3,45(3,88(4,33|4,80( 5,27 | 5,75 |6,22(6,70(7,39
Xor.
8,26 (9,33(10,6(12,1(13,5| 15,0 16,5 |18,0(19,5|21,7
4,05|4,36|4,80|5,28(5,79| 6,31 | 6,84 |7,36(7,88(8,65
T'op. u o6,
10,8 |111,7|13,0|14,4|16,0|17,5| 19,1 (20,7(22,3(24,7
590
3,14 13,50(3,93|4,39(4,86( 5,34 | 5,83 |[6,31|6,79|7,50
Xor.
8,3919,47|10,8|12,2(13,7(15,2| 16,7 {18,2|19,8|22,0
4,11 |14,4214,86|5,35|5,87| 6,40 | 6,93 |7,46(7,99(8,77
Top. u o6,
11,0 |11,8|13,2|14,6|16,2|17,8| 19,4 |21,0(22,7(25,1
600
3,18 3,55(3,98(4,45(4,93| 5,42 | 5,91 |6,39|6,88|7,60
Xor.
8,5219,61(11,0{12,4(13,9(15,4| 17,0 {18,5|20,0|22,3




c |4,22(4,54|4,99|5,49(6,02|6,56 | 7,11 |7,65(8,19|9,00
Top. u o6,
v [11,3|12,2(13,5|15,1|16,7(18,3| 20,0 |21,7(23,3|25,8
620
c |3,27(3,64|4,09|4,56(5,06| 5,56 | 6,06 [6,56|7,06|7,80
Xor.
v [8,7719,89(11,3|12,8|14,3(15,9| 17,5 |19,1(20,6(23,0
c |4,32(4,65|5,11|5,63(6,17|6,72| 7,28 |7,84(8,40(9,22
T'op. u o61I.
v (11,6 12,5(13,9|15,5|17,1(18,8| 20,5 |22,3(24,0(26,5
640
c |3,35(3,73(4,19|4,68(5,19| 5,70 | 6,22 |6,73|7,25|8,00
Xor.
v [9,01|10,2(11,6(13,1|14,7(16,4| 18,0 |19,6(21,2(23,6
c |4,43(4,76|5,24|5,76(6,32|6,89 | 7,46 |8,03(8,60|9,45
I'op. u o61.
v [(11,9112,9(14,3|15,9|17,6(19,3| 21,1 |22,9|24,6(27,2
660
c |3,43(3,82(4,29|4,80(5,32|5,84| 6,37 |6,90|7,43|8,21
Xor.
¥ [9,26(10,5(11,9|13,5|15,1(16,8| 18,5 |20,2(21,8(24,3
c |4,53(4,88(5,36|5,90(6,47|7,05| 7,64 |8,22(8,81|9,67
T'op. u o6,
v [12,3]13,2(14,7|16,3|18,1(19,8| 21,7 |23,5(25,3(28,0
680
c |3,51(3,91(4,40|4,91(5,45|5,99| 6,53 |7,07|7,61|8,41
Xor.
¥ [9,51)10,7(12,2]13,9|15,6(17,3| 19,0 |20,7(22,4(25,0

IIpumeyvyaHue.

IMonuast Tabnuila 3HAaYEHUN YOETLHBIX YaCOBBIX PACXOO0B XOJIOOHOM, ropsiuell BOIOL U
CTOYHOU XKHUOKOCTH U KonmdecTBa N IIpuBeaeHE B MHTepHETE Ha cauTe:
www.esco3e.ru



http://www.esco3e.ru/

IIpunoxenue 7

YaenbHBIE YaCOBbIE PacCXoabsl BOOBI M pPaCY€THBIE€ PAaCX0/dbIl

CTOKOB CAaHHTAPHO-TEXHHYE€CKOIo OﬁOpynOBaHI/IH

qt

+q‘

3HaueHus g , JI/49 OJs moTpebuTesnei

MEeIUIIMHCKHE
yIpEeXKOEeHUs, | TOCTUHUIIBI,
0aHu, IpayeyHble, | yueOHBIE 3aBEJIEHUS,
IoMa OTHObIXa, |OOIIeXKUTHUS,
ITpubop TPOU3BOACTBEHHEIE | 001100 pa30BaTEIbHEIE
Kuirie CaHaToOpuy, IIIKOJIBI-
TIIOMEeIIleHUS, IITKOJIBI,
3MaHUS OeTCKHUe Cafhl- | HHTEePHATEHI,
MacCTepCKue, aOIMUHUCTPATUBHEIE :
SICJIH, MMHOHEPCKUEe
rapaxu 3panus, HUU
IIPOMTOBAPHEBIE nareps
MarasuHbI
Motiika (B TOM
YucIe
nabopaTopHas)
Cco cMecureseM (B
+ + + + +
TOM YMCJIe Ha 4+ 4+5 o+12 o+12 6 +4
ruOKOM IIJIaHTEe) 10 10 20 20 15
To xe, ¢
aspaTtopoM
3+5 3+5 6 +4 6 +4 S+
] a3 15 15 12
Motika ¢ KpaHOM
ropsiyen u
XOJIOOHOM BOMIBI
+ +
(D = 20 MM) S0+50 S0+30
100 100
Hym
UHOWBUOYAIbHOTO - -
TIOJIb30BAHUSI




5+7
12

150+150 12+13
300 25
Cupsiyasi BaHHA -
+ +
5159 100+100 10 +1A0 32;2
200 320
Banuza oimuHOM
1500-1700 mMm Dy -
=15 MM g+173
= 125+125 180 +1A0 11+17
250 320 28
T'urueHuyecKuiu
ny1 (Gupe) ] ] .
+ + +
05+05 05+05 at+05 at+05 A+ 05
1 1 1
1 1
Yuutas co
CMBIBHBIM OQUYKOM
4 12 14 12 12
=1 12 14 12 12
Yuutas co
CMBIBHBEIM KpaHOM
4 12 14 12 12
=} 12 14 12 12

HoxkHas BaHHa CO
cMecuTesieM




+ +
1004100 1IIIIZI2 I:";IZIIZI ESSDES
200
IMTuccyap -
10 10 10 10
10 10 10 10
YMBIBaIbHUK CO
cMecuTesieM
+ + + +
253 10 +10 253 512? 41DE
20
BanHa
MemunuHCKast Dy - - - -
=20 MmMm
250+250
450
To xe, co
cmecuresieM Dy = - - - -
25 MM
300+250
550
To xe, co
cmecuresieM Dy = - - - -
32 MM 330+ 270
&00
CybakBabHas
BaHHa
200+ 200

400




BaHHa C

TTOTBOOHBIM - - - -
MaccaxeM
300+200
500
KouTpacrtHasn
BaHHA
200+200
400
PakosuHa,
nabopaTopHas
BoOopa3bopHas
KOJIOHKA 1d 20 20 20 20
10 20 20 20 20
PakosuHa co
CMECHUTEJIEM
4+a g +13 g+1d g+1d g +ld
10 20 20 20 20

IIpunoxenue 8

Tab/aunbl OjIsi THAPABIMYECKOro pacueTra 0e3HalmoOpHbIX

Dy =40 MM, S = 1,8 MM

TPYOOIPOBOOB U3 MOJIUIIPONHUIEHA

Pacxom KUOKOCTHU (s, J1/C, ¥ CKOPOCTHU V, M/C, IpK YKJIIOHE TPyOOIpoBOa

h/D i=0,01

i=0,02

i=0,03

i=0,04

i=0,05

ds |4

ds

\%

ds

\%

qs

\%

ds

\%




0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

0,076

0,135

0,206

0,282

0,355

0,417

0,453

0,412

0,288

0,348

0,396

0,432

0,457

0,467

0,459

0,396

0,124

0,220

0,333

0,454

0,570

0,668

0,726

0,666

0,473

0,566

0,640

0,696

0,733

0,749

0,736

0,640

0,163

0,287

0,433

0,589

0,739

0,865

0,941

0,866

0,619

0,738

0,832

0,903

0,950

0,969

0,954

0,832

0,195

0,343

0,517

0,702

0,881

1,031

1,122

1,035

0,743

0,883

0,994

1,077

1,132

1,156

1,138

0,994

0,224

0,393

0,592

0,803

1,006

1,178

1,282

1,184

0,852

1,012

1,137

1,231

1,293

1,320

1,299

1,137

Dy =40 MM, S = 1,8 MmMm

h/D

Pacxoq :KMIOKOCTH (s, JI/C, 1 CKOpocTu V, M/C, TIpU yKJIOHE TpyOompoBoda

i=0,01

i=0,02

i=0,03

i=0,04

i=0,05

gs

|%

gs

\%

gs

\%

qs

\%

gs

\%

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

0,155

0,276

0,418

0,571

0,718

0,841

0,915

0,837

0,364

0,437

0,495

0,539

0,568

0,580

0,571

0,495

0,248

0,438

0,661

0,899

1,128

1,321

1,437

1,323

0,582

0,694

0,782

0,849

0,892

0,911

0,897

0,782

0,321

0,564

0,849

1,152

1,445

1,692

1,841

1,699

0,752

0,893

1,005

1,088

1,143

1,167

1,148

1,005

0,383

0,671

1,009

1,367

1,714

2,006

2,183

2,018

0,896

1,062

1,193

1,291

1,356

1,383

1,362

1,193

0,437

0,766

1,150

1,557

1,950

2,282

2,484

2,299

1,024

1,212

1,360

1,470

1,543

1,574

1,550

1,360

Dy =110MM, S = 2,7 MM




h/D

Pacxom XKUOKOCTH (s, 11/C, ¥ CKOPOCTH V, M/C, TIpu YKJIOHE TPyOOIIpoBoda

i=0,01

i=0,012

i=0,014

i=0,016

i=0,018

i=0,02

i=0,025

qs

ds \4

ds Vv

ds Vv

qs Vv

ds Vv

qds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,564 (0,721

2,744 10,855
4,125 (0,960
5,592 {1,039
7,008 |1,091
8,203 1,113
8,926 (1,096

8,251 |0,960

1,747 (0,805

3,061 {0,953
4,598 |1,070
6,229 (1,157
7,804 1,215
9,132 {1,239
9,939 (1,220

9,196 {1,070

1,916 0,884

3,355 (1,045
5,036 1,172
6,819 1,267
8,540 (1,329
9,993 1,356
10,877|1,335

10,072]1,172

2,074 10,956

3,628 {1,130
5,443 (1,267
7,367 {1,369
9,224 |1,436
10,792|1,464
11,748|1,442

10,885(1,267

2,221 {1,024

3,882 (1,209
5,822 (1,355
7,878 (1,463
9,861 {1,535
11,536(1,565
12,559(1,542

11,644(1,355

2,362 (1,089

4,125 |1,285
6,183 1,439
8,365 (1,554
10,469(1,629
12,246|1,662
13,332(1,637

12,367(1,439

2,685 (1,23

4,684 (1,45
7,014 1,63
9,482 |1,76
11,863(1,84
13,875(1,88
15,107|1,85

14,028|1,63

h/D

i=0,03

i=0,035

i=0,04

i=0,045

i=0,05

i=0,1

i=0,15

gs

qs

gs

ds

qs

qs

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

2,977 {1,373

5,188 |1,616
7,763 1,807
10,490(1,949
13,120(2,042
15,343(2,082
16,708(2,051

15,527|1,807

3,246 1,497

5,652 |1,761
8,452 (1,967
11,417)2,121
14,276|2,222
16,6932,265
18,179|2,232

16,905(1,967

3,496 1,612

6,082 {1,895
9,091 |2,116
12,276|2,281
15,347|2,389
17,94412,435
19,543|2,399

18,183|2,116

3,730 1,720

6,486 (2,020
9,692 2,256
13,083(2,430
16,353|2,545
19,118(2,594
20,823|2,556

19,383(|2,256

3,951 (1,822

6,866 (2,139
10,256|2,387
13,841|2,571
17,297|2,692
20,22212,744
22,026(2,704

20,511(2,387

5,729 (2,642

9,924 |3,091
14,7913,442
19,931(3,703
24,886|3,874
29,082|3,946
31,686|3,890

29,581|3,442

1,077 (3,26

12,239(3,81
18,2194,24
24,533|4,55
30,616|4,76
35,771|4,85
38,980(4,78

36,439|4,24




IIpunoxenue 9

Taﬁnnum OJIsi THOAPAB/IHYECKOI'o pacueTa 683HalIOpHLIX

TPYOONPOBOI0OB U3 MOIUBHHHWIXIOPHUIHBIX TPYO

Dy =50MMm, S = 1,9MMm

Pacxom KHUOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, TpH YKJIOHE TPyOOIIpoBoda
h/D i=0,01 i=0,02 i=0,03 i=0,04 i=0,05

gs |4 ds \% gs \% gs \% gs \%
0,3| 0,13 | 0,34 | 0,207 | 0,55 0,27 0,72 10,32 | 0,85 0,37 | 0,98
0,4| 0,23 (0,41 | 0,36 0,65 0,47 0,85 | 0,56 | 1,014 | 0,64 | 1,16
0,5| 0,35 | 0,47 | 0,55 0,74 | 0,716 | 0,96 | 0,85 | 1,14 | 0,97 | 1,30
0,6 0,48 | 0,51 | 0,75 0,8 0,97 1,04 | 1,15 | 1,23 1,3 1,4
0,7| 0,60 | 054 | 0,94 | 0,845 | 1,22 1,09 | 1,44 1,3 1,65 | 1,47
0,8| 0,706 | 0,55 1,1 0,86 1,43 1,11 | 1,69 | 1,32 1,92 | 1,5
0,9| 0,77 | 0,54 1,2 0,85 1,55 | 1,098 | 1,84 1,3 2,09 | 1,48
1,0 0,7 0,47 | 11 0,74 1,43 0,96 1,7 1,14 1,94 1,3

Dy =110 MM, S = 3,2MM
Pacxopn :KUIOKOCTH (s, JI/C, 1 CKOpPOCTH V, M/C, TIpU YKIJIOHE TpyOOoIpoBOaa
h/D i=0,01 i=0,014 i=0,018 i=0,025 i=0,03 i=0,04 i=0,05 i=0,
ds \4 ds \4 ds \4 ds Vv ds Vv ds \4 ds |4 ds

0,3/1,525/0,717| 1,86 | 0,87 | 2,17 | 1,02 | 2,62 | 1,23 | 2,91 (1,368| 3,4 |1,6 | 3,85|1,81 | 5,6 |2
0,4|2,68]|0,85| 3,26 |1,034| 3,79 |1,205| 4,57 | 1,45 5,07 | 1,61 | 5,92 ({1,88| 6,7 | 2,13 | 9,7 |3
0,5/ 4,020,955/ 4,89 1,16 | 5,69 |1,35|6,85|1,625| 7,58 | 1,8 |8,85|2,1(10,00(2,374|14,45|3




0,6|5,46 |1,033| 6,62 |1,25| 7,7 |1,46 9,26 | 1,75 |10,25| 1,94 |11,95|2,26| 13,5 | 2,56 |19,48|3
0,7/ 6,84 |1,085| 8,29 |1,31|9,64|1,53(11,58| 1,84 |12,82| 2,03 |14,94|2,37|16,88| 2,68 |24,32|3
0,8 8,001,107 9,7 | 1,34 |11,27| 1,56 |13,55(1,874|15,00| 2,07 |17,47|2,42|19,73| 2,73 |28,43|3
0,9/8,71 1,09 |10,56| 1,32 |12,27|1,536|14,75|1,846|16,33| 2,04 |19,02|2,38|21,49| 2,69 |30,97|3
1,0| 8,05 |0,955| 9,77 | 1,16 (11,37 1,35 | 13,7 |1,625|15,16| 1,8 | 17,7 | 2,1 |20,00|2,374| 28,9 |3
Dn =160 MM, S = 4,7MM
Pacxopm XKHOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, ITpH YKJIOHE TPyOOIIpoBOoOa
h/D| i=0,004 i=0,006 i=0,008 i=0,01 i=0,012 i=0,014 i=0,016 i=0,01
gs Vv gs Vv gs |4 ds \4 ds \4 qs Vv qs Vv ds
0,3|245|0,54| 3,14 | 0,7 | 3,73|0,83| 4,28 |{0,95|4,75| 1,06 | 5,18 |1,15| 5,6 (1,24| 5,98 | 1,
0,4/430|0,65| 551 |0,83|6,53|0,98| 7,48 |1,12|8,29| 1,25 | 9,04 |1,36| 9,76 (1,47|10,42| 1,
0,5|6,48 (0,728| 8,28 (0,93|9,79 | 1,1 |11,22|1,26(12,42|1,395|13,53(1,52| 14,6 {1,64|15,58] 1,
06| 88 (0,79 |11,27|1,01|13,26/1,19|15,18|1,36| 16,8 | 1,5 | 18,3 (1,64|19,74(1,77|21,06] 1,
0,7(11,03| 0,83 |14,06|1,06|16,61|1,25{19,00|1,43|21,03| 1,58 | 22,9 |1,72|24,69(1,85|26,33| 1,
0,812,921 0,84 | 16,5 |1,08(19,44|1,27|22,23|1,45(24,59| 1,61 |26,78(1,75|28,87(1,89|30,79|2,
0,9(14,05/ 0,83 |17,91|1,06|21,16|1,25| 24,2 |1,43{26,78| 1,59 29,16 (1,73|31,44|1,86|33,53| 1,
1,0 {12,96(0,728|16,55 (0,93 {19,58|1,1 |22,43 |1,26 {24,84(1,395 (27,06 |1,52| 29,2 |1,64|31,16] 1,
i=0,004 i=0,006 i=0,008 i=0,01 i=0,012 i=0,014 i=0,016 i=0,0
/D qs |14 qs Vg | V| gs V| as 14 g | V| a | V| as




0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

6,68

11,62

17,36

23,45

29,32

34,28

37,33

34,72

1,485

1,746

1,95

2,1

2,2

2,24

2,21

1,95

7,34

12,76

19,05

25,73

32,16

37,59

40,95

38,1

1,63

1,92

2,14

2,3

2,41

2,46

2,42

2,14

7,69

13,36

19,94

26,92

33,65

39,34

42,85

39,88

1,71

2,01

2,24

2,41

2,53

2,57

2,64

2,24

7,91

13,78

20,56

27,76

34,69

40,55

44,17

41,13

1,76

2,07

2,31

2,49

2,60

2,65

2,62

2,31

8,80

15,28

22,79

30,75

38,42

44,91

48,92

45,58

1,96

2,296

2,56

2,76

2,88

2,94

2,90

2,56

9,29

16,11

24,03

32,43

40,51

47,35

51,57

48,07

2,07

2,42

2,7

2,91

3,04

3,01

3,05

2,7

10,48

18,16

27,06

36,49

45,54

53,26

58,02

54,12

2,33

2,73

3,04

3,27

3,42

3,49

3,43

3,04

15,03

25,97

38,63

52,03

64,93

75,85

82,66

77,27

Dy =200 mMm, S = 5,9 Mm

h/D

Pacxon x&KuagKOCTH (s, 71/C, ¥ CKOpocTHu V, M/c, Tpu yKJI0HE TPyOompoBomda

i=0,004

i=0,006

i=0,

008

i=0,01

i=0,012

i=0,014

qs

\%

ds

\%

ds

%

gs

\%

ds

\%

ds

\%

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

4,56

8,00

12,02

16,30

20,43

23,91

26,02

24,05

0,65

0,77

0,865

0,93

0,98

1,00

0,987

0,865

5,83

10,20

15,29

20,71

25,93

30,34

33,02

30,58

0,83

0,98

1,1

1,19

1,25

1,27

1,25

1,1

6,91

12,07

18,07

24,4

30,6

35,8

38,98

36,14

0,98

1,16

1,3

1,4

1,47

1,50

1,48

1,3

7,83

13,65

20,43

27,64

34,58

40,44

44,03

40,87

1,11

1,31

1,47

1,59

1,66

1,69

1,67

1,47

8,7

15,15

22,66

30,63

38,31

44,8

48,79

45,32

1,24

1,46

1,63

1,76

1,84

1,88

1,85

1,63

9,46

16,46

24,61

33,25

41,58

48,62

52,94

49,21

1,35

1,58

1,77

1,91

2,00

2,04

2,01

1,77




h/D

i=0,016

i=0,018

i=0,02

i=0,022

i=0,026

i=0,028

ds \4

as Vv

qs Vv

ds \4

ds Vv

qs \4

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

10,221 1,45

17,771 1,71
26,55 1,91
35,87 2,06
37,57| 2,16
54,43| 2,20
57,1 | 2,16

53,1 | 1,91

10,92]1,55

18,99|1,83
28,36(2,04
38,3 |2,20
47,8712,30
55,972,35
60,96 (2,31

56,7212,04

11,58|1,65

20,11|1,94
30,03(2,16
40,5412,33
50,67|2,44
59,23(2,48
64,52 (2,45

60,06 (2,16

12,17 1,73

21,14 (2,03
31,56 (2,27
42,60 |2,44
53,23 |2,56
62,22 (2,61
67,78 (2,57

63,11 (2,27

13,26 [1,89

23,02 [2,21
34,34 (2,47
46,34 |2,66
57,89 |2,78
67,67 |2,84
73,71 (2,79

68,68 |2,47

13,92 (1,98

24,14 (2,32
36,00 |2,59
48,58 (2,79
60,68 |2,92
70,93 |2,97
77,27 |2,93

72,01 (2,59

h/D

i=0,03

i=0,036

i=0,04

i=0,05

i=0,1

i=0,15

ds \4

qs Vv

qs Vv

ds \4

ds Vv

qs \4

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

14,40 2,05

24,99 2,40
37,26| 2,68
50,26| 2,88
62,78 3,02
73,38| 3,07
79,94| 3,03

74,51| 2,68

15,88(2,26

27,5212,65
41,01(2,95
55,3 |3,17
69,06|3,32
80,71|3,38
87,9313,33

82,0212,95

16,86 2,4

29,21|2,81
43,51(3,13
58,67|3,37
73,25(3,52
85,603,559
93,27 3,54

87,03)3,13

19,84 |2,70

32,78 |3,15
48,79 |3,51
65,76 (3,77
82,09 (3,95
95,92 4,02
104,51 3,96

97,59 (3,51

27,1 (3,86

46,78 4,50
69,51 | 5,0
93,56 [5,37
116,7 |5,61
136,32 (5,71
148,57|5,63

139,021 5,0

33,19 (4,73

57,21 | 5,5
84,94 (6,11
114,26 6,56
142,46|6,85
166,38 6,97
181,36|6,88

169,88(6,11




Taﬁnnum OJIsi THOAPAB/IHYECKOI'o pacueTa 683HalIOpHLIX

IIpunoxenue 10

TPYGOHPOBOJIOB H3 IMNOJTUITHJICHA HU3KO0I'O JaBJICHHUs

"CJI"D = 50MM

h/D

Pacxop :KMOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, IIpH YKJIOHE TPyOOIIpoBOaa

i=0,01

i=0,

02

i=0,03

i=0,04

i=0,05

i=0,1

i=0,15

qs

%

qs

%

qs

%

qs

%

qs

%

qs

\%

qs

\%

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

0,15

0,27

0,415

0,57

0,71

0,83

0,91

0,83

0,37

0,44

0,5

0,54

0,57

0,59

0,58

0,5

0,24

0,43

0,65

0,88

1,10

1,29

1,41

1,3

0,58

0,69

0,78

0,85

0,89

0,91

0,89

0,78

0,31

0,55

0,83

1,13

1,41

1,65

1,8

1,66

0,75

0,89

1,00

1,08

1,14

1,16

1,14

1,00

0,38

0,66

1,00

1,35

1,69

1,98

2,16

1,99

0,90

1,07

1,2

1,3

1,36

1,39

1,37

1,2

0,43

0,75

1,12

1,52

1,90

2,23

2,42

2,24

1,02

1,20

1,35

1,46

1,53

1,56

1,54

1,35

0,64

1,11

1,66

2,25

2,81

3,29

3,58

3,32

1,52

1,79

2,0

2,16

2,26

2,31

2,27

2,0

0,80

1,39

2,08

2,80

3,51

4,10

4,46

4,15

1/9

2,24

215

2,69

2,82

2,88

2,83

215

"CJI"D = 63MM

h/D

Pacxoqm :KHUIOKOCTH (s, JI/C, 1 CKOpocTu V, M/C, TIpu YKIIOHE TpyOompoBoOa

i=0,01

i=0,02

i=0,03

i=0,04

i=0,05

i=0,1

i=0,15

qs

%

qs

\%

ds

\%

ds

\%

ds

\%

ds

%

ds

\%

0,3

0,4

0,5

0,304

0,535

0,805

0,456

0,542

0,61

0,469

0,822

1,233

0,705

0,883

0,934

0,596

1,04

1,558

0,894

1,054

1,18

0,707

1,231

1,842

1,06

1,248

1,395

0,799

1,391

2,08

1,2

1,41

1,575

1,175

2,037

3,038

1,762

2,065

2,3

1,46

2,53

3,765

2,19

2,56

2,85




0,6(1,092| 0,66 | 1,67 | 1,01 |2,109(1,274|2,491|1,505( 2,81 |1,698| 4,1 (2,475|5,075| 3,07
0,7(1,372]0,690( 2,09 | 1,06 |2,639(1,336|3,116(1,578|3,515| 1,78 | 5,12 |2,592| 6,34 |3,209
0,8(1,606|0,709(2,448| 1,08 |3,085| 1,36 |3,641|1,607(4,107|1,813| 5,98 | 2,64 | 7,4 |3,266
0,9(1,74710,698(2,664|1,064| 3,36 [1,342|3,961(1,582| 4,47 |1,784(6,515| 2,6 | 8,06 | 3,22
1,0 1,61 | 0,61 |2,467(0,934|3,117| 1,18 {3,685|1,395|4,161(1,575|6,076| 2,3 | 7,53 | 2,85
"CJI"D = 75 MM
Pacxopm XKHOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, IIpH YKJIOHe TPyOOIIpoBoOa

h/D i=0,01 i=0,02 i=0,03 i=0,04 i=0,05 i=0,1 i=0,15

qs |4 qs Vv qs Vv ds \4 ds Vv qs Vv ds |4
0,3]0,506|0,533|0,765|0,806|0,966( 1,02 (1,139( 1,2 (1,29 (1,359( 1,88 | 1,98 | 2,33 |2,457
0,410,888|0,636|1,336| 0,95 |1,684| 1,2 (1,981| 1,41 (2,241(1,595| 3,255 |2,317|4,031| 2,87
0,5(1,335| 0,71 (2,002|1,065|2,519( 1,34 |2,961(1,575|3,347| 1,78 | 4,851 | 2,58 | 6,0 | 3,19
0,611,809|0,768|2,709| 1,15 |3,406(|1,446| 4,0 (1,698(4,516(1,917| 6,54 |2,776|8,079| 3,43
0,7| 2,27 10,807|3,393|1,207|4,261|1,515| 5,0 (1,778|5,623| 2,0 | 8,168 |2,905|10,08|3,585
0,8(2,656|0,824(3,964|1,229| 4,98 (1,544|5,838| 1,81 (6,597|2,045| 9,545 |2,959(11,77] 3,65
0,9|2,888| 0,81 |4,317|1,211|5,422|1,521| 6,36 (1,784(7,183(2,015(10,484|2,913|12,83| 3,6
1,01 2,67 | 0,71 |4,005|1,065(5,039| 1,34 (5,923|1,575|6,694( 1,78 | 9,703 | 2,58 | 12,0 | 3,19

"CJI"D = 90 mMm
Pacxopn xKugkocTu gs, 1/c, U cKopocTu V, M/c, IpU YKJI0He TpyOolIpoBoia

h/D i=0,01 i=0,012 i=0,014 i=0,016 i=0,018 i=0,02 i=0,025

qs V1 as V| as 14 qs 14 ds 14 qs 14 qs v
0,3(0,828|0,607(0,929| 0,68 |1,019(0,747| 1,104 |0,809]| 1,181 |0,865| 1,254 {0,919| 1,427 |1,045
0,4(1,451]0,718(1,625|0,804|1,781(0,881| 1,928 |0,954| 2,061 | 1,02 | 2,186 |1,082| 2,485 | 1,23




0,5

0,6

0,7

0,8

0,9

1,0

2,177
2,951 0,87
3,7
4,32 | 0,93
4,706

4,355

0,805

0,914

0,918

0,805

2,437(0,901

3,299(0,973
4,131|1,021
4,833|1,041
5,261)1,026

4,875|0,901

4,522

2,67 {0,987

3,612(1,066
1,118
5,289| 1,14
5,683|1,123

5,34 10,987

2,889 [1,068

3,907 (1,153
4,89 |1,209
5,719 (1,232
6,227 1,214

5,778 (1,068

3,087 (1,141

4,173 11,231
5,221 (1,291
6,106 (1,316
6,649 (1,296

6,173 1,141

3,273 | 1,21

4,425 11,305
5,54 | 1,37
6,474 1,395
7,049 {1,375

6,546 | 1,21

3,717 (1,374

5,021 (1,481
6,278 |1,552
7,341 (1,582
7,995 (1,559

7,434 (1,374

h/D

i=0,03

i=0,035

i=0,04

i=0,045

i=0,05

i=0,1

i=0,15

qds

qds

qds

qs

ds

qs Vv

gs

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,571]1,151
2,733
4,09 | 1,51
5,517
6,896
8,06
8,774|1,711

8,17 11,51

1,352

1,628

1,705

1,736

1,73 (1,267

3,006|1,487
4,491| 1,66
6,061|1,788
7,575(1,872
8,885(1,908
9,645| 1,88

8,981 1,66

4,815

1,856 1,36

3,228|1,597
1,78
6,497|1,917
8,122| 2,0
9,4892,045
10,33(2,015

9,63 | 1,78

1,984 (1,453

3,444 (1,704
514 | 1,9
6,933 |2,045
8,662 (2,141
10,125(2,182
11,029| 2,15

10,28 | 1,9

2,1 (1,539

3,645 1,804
5,437 | 2,01
7,33 (2,163
9,163 |2,265
10,7 12,307
11,66 (2,273

10,875( 2,01

3,057 2,239

5,288 2,616
7,87 2,91
10,6 (3,128
13,24 |3,274
15,475(3,335
16,83 (2,282

15,74 1 2,91

3,761 (2,755

6,496 |3,214
9,658 | 3,57
13,0 (3,838
16,217| 4,01
18,935| 4,08
20,635|4,023

19,31 | 3,57

"CJI"D = 110 mm

h/D

Pacxom KUOKOCTH (s, JI/C, U CKOPOCTHU V, M/C, TpK YKJIOHE TPyOOompoBoaa

i=0,01

i=0,012

i=0,014

i=0,016

i=0,018

i=0,02

i=0,025

ds

qs |4

ds |4

ds \%

ds \%

qs \%

ds \%

0,3

0,4

1,448|0,711

2,633( 0,84

1,614 10,792

2,816

0,934

1,763

3,074

0,865

1,019

1,905

3,32 | 1,1

0,935

2,037 1,0

3,547|1,176

2,164 (1,062

3,768 (1,249

2,457(1,206

4,27 (1,416




0,5

0,6

0,7

0,8

0,9

1,0

3,795

5,139

6,43

7,619

8,18

7,591

0,94

1,016

1,065

1,086

1,07

0,94

4,22

5,71

7,142

8,35

9,09

8,438

1,045

1,129

1,183

1,206

1,187

1,045

4,6

6,228

7,788

9,103

9,91

9,206

1,14

1,23

1,29

1,314

1,295

1,14

4,966

6,71

8,4

9,81

10,69

9,932

1,23

1,327

1,391

1,417

1,396

1,23

5,305

7,172

8,971

10,48

11,4

10,61

1,314

1,418

1,486

1,514

1,49

1,314

5,632

7,588

9,615

11,12

12,11

11,26

1,395

1,5

1,576

1,606

1,582

1,395

6,38

8,608

10,77

12,58

13,7

12,76

1,58

1,7

1,784

1,817

1,79

1,58

h/D

i=0,03

i=0,035

i=0,04

i=0,045

i=0,05

i=0,1

i=0,15

qds

ds

qs

qds

ds

qds

gs

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

2,719

4,726

7,05

9,3

11,89

13,89

15,13

14,1

1,334

1,567

1,746

1,838

1,969

2,006

1,976

1,746

2,956

5,142

7,671

10,35

12,928

15,1

16,46

15,34

1,45

1,704

1,9

2,046

2,141

2,181

2,151

1,9

3,184

5,522

8,237

11,1

13,88

16,22

17,22

16,47

1,563

1,831

2,04

2,195

2,3

2,342

2,307

2,04

3,39

5,874

8,76

11,81

14,765

17,25

18,79

17,52

1,664

1,947

2,17

2,335

2,446

2,491

2,454

2,17

3,596

6,23

9,286

12,52

15,65

18,27

19,89

18,57

1,765

2,065

2,3

2,475

2,592

2,638

2,6

2,3

5,17

8,929

13,284

17,89

22,33

26,07

28,38

26,57

2,537

2,96

3,29

3,537

3,698

3,764

3,708

3,29

6,38

11,0

16,35

22,0

27,43

32,03

34,94

32,7

3,13

3,648

4,05

4,35

4,544

4,625

4,564

4,05

"CJI"D = 125 MM

h/D

Pacxom XKUOKOCTH (s, JI/C, ¥ CKOPOCTH V, M/C, Tpu YKIOoHE TPyOOompoBoaa

i=0,009

i=0,01

i=0,011

i=0,012

i=0,013

i=0,014

i=0,015

ds

qs

%

gs

\%

ds

\%

ds

\%

ds %

ds

0,3

1,904

0,722

2,068

0,784

2,188

0,829| 2,301

0,872( 2,407

0,912

2,519 (0,954

2,611(0,989




0,4

0,5

0,6

0,7

0,8

0,9

1,0

3,4 10,871

5,1 10,975
6,9 |1,053
8,638(1,105
10,09|1,125
10,99|1,108

10,2 12,975

3,615 (0,924

5,407 (1,034
7,316 (1,117
9,152 | 1,17
10,69 |1,192
11,645|1,175

10,81 |1,034

3,717 {0,977

5,716 {1,093
7,734 1,18
9,675 (1,237
11,3 | 1,26
12,31 |1,242

11,43 |1,093

4,011 |1,027

6,0 (1,148
8,115 {1,239
10,16 | 1,3
11,87 11,324
12,92 11,303

12,0 1,148

4,194 |1,073

6,275 | 1,2
8,483 [1,295
10,61 |1,357
12,4 1,382
13,5 |1,362

12,55 | 1,2

4,412 11,129

6,563 [1,255
8,871 (1,354
11,1 |1,419
12,97 |1,446
14,11 |1,423

13,13 |1,255

4,546|1,163

6,798 1,3
9,19 (1,403
11,5 | 1,47
13,43|1,498
14,631,475

13,6 | 1,3

h/D

i=0,016

i=0,017

i=0,018

i=0,019

i=0,020

i=0,025

i=0,03

qds

ds

qds

qs

ds

qs

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

2,713|1,028

4,723|1,209
7,06 | 1,35
9,535|1,455
11,931,525
13,941,554
15,181,531

14,12| 1,35

2,805 (1,063

4,88 |1,249
7,295 (1,395
9,854 1,504
12,326(1,576
14,4 1,606
15,69 (1,583

14,59 (1,395

2,897 11,098

5,039 | 1,29
7,53 | 1,44
10,17 |1,552
12,713]1,626
14,85 (1,656
16,17 11,631

15,06 | 1,44

2,991 11,033

52 |[1;331
7,771 (1,486
10,495(1,602
13,12 (1,678
15,33 (1,709
16,69 (1,684

15,42 (1,486

3,077 11,166

5,349 1,369
7,99 11,528
10,782]1,646
13,49 |1,725
15,76 |1,757
17,16 11,731

15,98 (1,528

3,481 1,319

6,046 |1,547
9,026 |1,726
12,179(1,859
15,22 11,947
17,79 (1,983
19,37 (1,954

18,05 (1,726

3,851(1,459

6,682| 1,71
9,967|0,906
13,442,051
16,8 |2,148
19,632,188
21,37|2,156

19,931,906

h/D

i=0,035

i=0,04

i=0,045

i=0,05

i=0,06

i=0,07

i=0,08

qs

ds

ds

ds

ds

ds

ds

0,3

0,4

4,191|1,588

7,266 1,86

4,516 |1,711

7,824 | 2,0

4,8 |1,818

8,31 (2,127

5,077 11,923

8,786 2,249

5,589 2,118

9,667 2,474

6,066 2,298

10,49 (2,684

6,5 (2,463

11,23(2,874




0,5

0,6

0,7

0,8

0,9

1,0

10,83

14,61

18,26

21,34

23,23

21,67

2,072

2,229

2,335

2,379

2,343

2,072

11,66

15,721

19,65

22,94

24,98

23,32

2,23

2,4

2,613

2,658

2,52

2,23

12,38

16,69

20,85

24,36

26,51

24,77

2,368

2,648

2,666

2,716

2,673

2,368

13,09

17,64

22,04

25,73

28,02

26,18

2,603

2,693

2,818

2,868

2,826

2,603

14,39

19,38

24,21

28,26

30,78

28,78

2,752

2,958

3,096

3,151

3,104

2,752

15,6

21,02

26,23

30,62

33,37

31,21

2,984

3,208

3,354

3,404

3,366

2,984

16,71

22,5

28,08

32,79

35,7

33,42

3,195

3,435

3,691

3,655

3,6

3,195

h/D

i=0,09

i=0,1

i=0,11

i=0,12

i=0,13

i=0,14

i=0,15

qds

ds

qds

\%

qs

ds

qs

gs

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

6,923

11,96

17,78

23,95

29,86

34,89

37,99

35,56

2,623

3,06

3,4

3,655

3,818

3,89

3,832

3,4

7,295

12,59

18,72

25,19

31,44

36,71

40,0

37,44

2,764

3,223

3,58

3,845

4,02

4,092

4,035

3,58

7,664

13,22

19,65

26,44

33,0

38,5

41,99

39,3

2,904

3,384

3,758

4,036

4,22

4,292

4,235

3,758

8,009

13,82

20,53

27,63

34,48

40,22

43,87

41,06

3,034

3,536

3,926

4,216

4,409

4,483

4,425

3,926

8,349

14,4

21,39

28,78

35,88

41,9

45,66

42,78

3,163

3,685

4,09

4,393

4,589

4,671

4,605

4,09

8,667

14,95

22,19

29,86

37,23

43,44

47,38

44,39

3,284

3,824

4,244

4,558

4,762

4,842

4,779

4,244

8,975

15,47

22,98

30,92

38,52

44,97

49,05

45,96

3,4

3,96

4,394

4,719

4,926

5,013

4,948

4,394

"CJI"D = 140 mm

h/D

Pacxom KUOKOCTHU (s, JI/C, ¥ CKOPOCTHU V, M/C, Ipu YKJIIOHE TPyOOIpoBoaa

i=0,009

i=0,01

i=0,011

i=0,012

i=0,013

i=0,014

i=0,015

ds

\%

qs

\Y

ds

%

ds

\%

ds

Vv ds

\%

ds

\%




0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

2,65 (0,801

4,623|0,944
6,922(1,056
9,366( 1,14
11,72]1,195
13,69|1,218
14,91| 1,2

13,84|1,056

2,819 |0,852

4,914 |1,003
7,354 (1,122
9,942 (1,211
19,45 | 1,27
14,55 |1,294
15,82 11,273

14,71 11,122

2,98210,902

5,195(1,061
7,774|1,186
10,51 1,28
13,15|1,341
15,36|1,366
16,711,345

15,55|1,186

3,13 (0,946

5,452(1,113
8,154|1,244
11,02|1,342
13,79|1,407
16,111,433
17,53|1,411

16,31|1,244

3,277(0,991

5,702|1,164
8,621 1,3
11,51 1,4
14,38|1,488
16,811,495
18,3 {1,473

17,04 1,3

3,417(1,033

5,946|1,214
8,888(1,356
12,00|1,462
15,02|1,532
17,55|1,561
19,09|1,536

17,78|1,356

3,556|1,075

6,184(1,263
9,242 1,41
12,48| 1,52
15,601,592
18,23|1,621
19,85|1,597

18,48| 1,41

h/D

i=0,016

i=0,017

i=0,018

i=0,019

i=0,020

i=0,025

i=0,03

qs |4

ds Vv

ds Vv

qs |4

qs Vv

qs 1%

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

3,683|1,113

6,405|1,308
9,57 | 1,46
12,921,574
16,16(1,648
18,881,679
20,56|1,654

19,14 1,46

3,812 (1,152

6,626 |1,353
9,898 | 1,51
13,35 (1,626
16,71 (1,705
19,52 (1,736
21,26 (1,711

19,79 11,51

3,94 (1,191

6,847|1,398
10,22| 1,56
13,8 | 1,68
17,25| 1,76
20,151,792
21,941,766

20,45| 1,56

4,058|1,227

7,05 | 1,44
10,531,606
14,21 1,73
17,76|1,812
20,75|1,845
22,691,818

21,05|1,606

4,171|1,261

7,24311,479
10,81( 1,65
14,59|1,777
18,241,861
21,32|1,896
23,31|1,868

21,63| 1,65

4,721(1,427

8,192|1,673
12,22]1,864
16,47(2,006
20,59| 2,1
24,06( 2,14
26,2 12,108

24,441,864

5,22 11,5678

9,046|1,847
13,49(2,058
18,18|2,214
22,73|2,319
46,562,363
28,92|2,328

26,98(2,058

h/D

i=0,035

i=0,04

i=0,045

i=0,05

i=0,06

i=0,07

i=0,08

qs

ds

ds

ds

ds

ds

ds




0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

5,666

9,816

14,63

19,72

24,65

28,78

31,34

29,26

1,713

2,004

2,232

2,402

2,615

2,56

2,522

2,232

6,087

10,54

15,7

21,16

26,43

30,86

33,6

31,4

1,84

2,152

2,395

2,677

2,697

2,745

2,702

2,395

6,485

11,22

16,71

22,53

38,14

32,83

35,78

33,43

1,96

2,291

2,55

2,744

2,871

2,92

2,879

2,55

6,86

11,87

17,66

23,79

29,72

34,69

37,78

35,33

2,074

2,423

2,695

2,897

3,032

3,086

3,04

2,695

7,553

13,06

19,43

26,17

32,65

38,12

41,55

38,86

2,283

2,666

2,964

3,186

3,331

3,391

3,343

2,964

8,176

14,12

21,01

28,29

35,31

41,22

44,89

42,02

2,471

2,884

3,205

3,445

3,602

3,666

3,612

3,205

8,765

15,13

22,5

30,31

37,79

44,12

48,08

45,00

2,65

3,09

3,433

3,69

3,855

3,924

3,869

3,433

h/D

i=0,09

i=0,1

i=0,11

i=0,12

i=0,13

i=0,14

i=0,15

ds

ds

qs

%

ds

qds

ds

gs

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

9,315

16,07

23,9

32,16

40,13

46,81

51,06

47,8

2,816

3,282

3,646

3,916

4,094

4,164

4,109

3,646

9,834

16,965

25,21

33,92

42,33

49,38

53,86

50,42

2,973

6,464

3,846

4,131

4,319

4,392

4,334

3,846

10,32

17,8

26,44

35,58

44,36

51,8

56,45

52,88

3,12

3,635

4,034

4,332

4,526

4,607

4,542

4,034

10,79

18,6

27,63

37,18

46,35

54,07

58,98

55,26

3,262

3,8

4,125

4,527

4,729

4,809

4,746

4,215

11,23

19,36

28,76

38,69

48,2

56,28

61,39

57,51

3,396

3,95

4,387

4,712

4,918

5,006

4,94

4,387

11,67

20,1

29,84

40,16

50,03

58,41

63,71

59,69

3,526

4,104

4,553

4,89

5,104

5,195

5,127

4,553

12,08

20,77

30,9

41,58

51,79

60,48

65,9

61,8

3,653

4,24

4,714

5,063

5,274

5,379

5,303

4,714

"CJI"D = 160 MM




h/D

Pacxop :KMOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, IIpH YKJIOHE TPyOOIIpoBOaa

i=0,006

i=0,007

i=0,008

i=0,009

i=0,01

i=0,011

i=0,012

qs Vv

qs Vv

qs Vv

ds \4

ds Vv

ds Vv

ds Vv

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

3,007|0,696

5,251(0,822
7,87 | 0,92
10,65(0,994
13,331,042
15,581,062
16,96(1,046

15,74 0,92

3,295|0,763

5,745 0,9
8,211|1,006
11,64(1,086
14,57(1,139
17,02| 1,16
18,531,143

16,42(1,006

3,561|0,825

6,2 | 0,97
9,29 1,086
12,561,172
15,711,228
18,371,252
19,99(1,233

18,581,086

3,814|0,883

6,65 | 1,04
9,94 |1,162
13,441,254
16,811,314
19,64(1,339
21,37(1,318

19,881,162

4,054)0,939

7,062(1,105
10,561,234
14,27]1,331
17,851,396
20,86|1,422
22,7 (1,399

21,11(1,234

4,274| 0,99

7,44 |1,164
11,12 1,3
15,02]1,401
18,79|1,469
19,141,496
23,91(1,474

22,24( 1,3

4,496|1,041

7,819(1,223
11,69(1,366
15,78|1,472
19,731,542
23,05(1,571
25,1 (1,548

23,37|1,366

h/D

i=0,013

i=0,014

i=0,015

i=0,016

i=0,0170

i=0,018

i=0,019

qs

qs

ds

ds

ds \%

gs

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

4,703|1,089

8,173(1,279
12,2211,428
16,5 |1,539
20,621,612
24,1 |1,642
26,241,618

24,431,428

4,903(1,136

8,521|1,333
12,73]1,488
17,181,603
21,49| 1,68
25,111,711
27,32|1,684

25,46|1,488

5,097(1,181

8,857|1,386
13,231,546
17,85(1,665
22,31(1,744
26,07(1,776
28,38| 1,75

26,45|1,546

5,288(1,225

9,184(1,437
13,71(1,603
18,5 (1,726
23,13|1,808
27,03(1,842
29,43|1,815

27,43|1,603

5,465|1,286

9,49 1,485
14,17)1,656
19,1211,783
23,89(1,868
27,9211,903
30,4 (1,875

28,33|1,656

5,639(1,306

9,791|1,532
14,61|1,708
19,711,839
24,64(1,927
28,77(1,961
31,36(1,933

29,221,708

5,81 |1,346

10,09(1,578
15,051,759
20,3 1,894
25,38|1,984
29,63|2,019
32,29(1,991

30,1 (1,759




h/D

i=0,02

i=0,025

i=0,03

i=0,04

i=0,05

i=0,06

i=0,07

ds

qs

qs

ds

ds

ds

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

5,975|2,384

10,371,622
15,471,808
20,871,947
26,06|2,038
30,46|2,076
33,16|2,045

30,93|1,808

6,753|1,564

11,7 11,831
17,45| 2,04
23,53|2,195
29,412,299
34,372,342
37,422,307

34,9 | 2,04

7,45211,726

12,9 (2,019
19,232,248
25,922,419
32,38(2,531
37,84(2,578
41,16|2,538

38,46|2,248

8,691(2,013

15,042,352
22,39(2,617
30,15|2,813
37,66(2,944
43,97|2,996
47,88|2,952

44,78(2,617

9,767(2,262

16,88|2,641
25,12|2,936
33,83|3,156
42,21 3,3
49,29|3,359
53,713,312

50,23(2,936

10,742,488

18,69(2,925
27,593,225
37,16|3,467
46,33|3,622
54,163,689
58,95(3,634

55,183,225

11,642,696

20,093,144
29,873,492
40,2 | 3,75
50,16(3,921
58,57(3,991
63,83|3,935

59,75|3,492

h/D

i=0,08

i=0,09

i=0,1

i=0,11

i=0,12

i=0,14

i=0,15

ds

qs

gs Vv

ds \4

ds

ds

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

12,472,888

21,513,366
31,983,738
43,03|3,015
53,7 14,198
62,644,269
68,324,213

63,963,738

13,243,067

22,843,573
33,933,966
45,65|4,259
56,92| 4,45
66,46(4,529
72,434,466

67,863,966

13,983,238

24,113,771
35,8 |4,185
48,17|4,495
60,074,696
70,074,775
76,434,712

71,6 |4,185

14,68| 3,4

25,293,957
37,56| 4,39
50,664,715
62,95(4,921
73,515,009
80,17(4,943

75,11| 4,39

15,33] 3,55

26,4 14,131
39,2 |4,582
52,744,921
65,7 15,136
76,7215,228
83,68(5,159

78,4 14,582

16,57|3,838

28,53(4,464
42,35| 4,95
56,985,316
70,985,549
82,81(5,643
90,325,569

84,69( 4,95

17,15|3,971

29,524,618
43,8 | 5,12
58,94| 5,5
73,355,734
85,655,837
93,34(5,755

87,6 | 5,12

"CJI"D = 180 mm




h/D

Pacxopm KHOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, ITpH YKJIOHE TPyOOIIpoBOOa

i=0,006

i=0,007

i=0,008

i=0,009

i=0,01

i=0,011

i=0,012

qs Vv

qs Vv

qs Vv

ds \4

ds Vv

ds Vv

ds \4

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

4,143|0,759

7,227|0,894
10,82 1,0
14,64( 1,08
18,32|1,132
21,4 (1,153
23,3 1,136

21,64| 1,0

4,539/0,831

7,91 (0,978
11,84|1,094
16,00( 1,18
20,021,237
23,411,261
25,471,242

23,68|1,094

4,91 10,899

8,556(1,058
12,79]1,182
17,2911,275
21,63|1,337
25,271,362
27,5 1,34

25,681,182

5,243 0,96

9,128(1,129
13,641,261
18,43(1,359
23,06(1,425
26,941,451
29,34 1,43

27,29|1,261

5,574|1,021

9,695(1,199
14,4911,339
19,561,443
24,46(1,512
28,68| 1,54
31,121,517

28,981,339

5,886| 1,078

10,23| 1,266
15,29| 1,413
20,65| 1,523
25,82| 1,595
30,16 1,625
32,84 1,6

30,58 1,413

6,178(1,131

10,741,328
16,041,482
21,64|1,596
27,07(1,673
31,61|1,703
34,421,678

32,07(1,482

h/D

i=0,013

i=0,014

i=0,015

i=0,016

i=0,0170

i=0,018

i=0,019

qs

qs

ds

ds

ds \%

gs

qs

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

6,457(1,182

11,22]1,388
16,751,548
22,6 1,667
28,251,746
33,01|1,779
35,95(1,752

33,5 (1,548

6,729(1,232

11,68|1,445
17,4411,612
23,54|1,736
29,421,818
34,38(1,852
37,441,825

34,89(1,612

6,991 1,28

12,13]1,501
18,111,674
24,441,803
30,55|1,888
35,67|1,922
38,88|1,895

36,23|1,674

7,251)1,328

12,58(1,556
18,77(1,735
25,33|1,869
31,641,955
36,97(1,992
40,29|1,964

37,55|1,735

7,493|1,372

13,0 |1,608
19,39|1,792
26,14|1,928
32,68 2,02
38,18(2,057
41,58|2,027

38,78(1,792

7,731| 1,416

13,41| 1,658
19,99| 1,848
26,96| 1,988
33,7 12,0833
39,38 2,121
42,88| 2,09

40,0 | 1,848

7,962(1,458

13,841,712
20,59(1,903
27,76(2,048
34,7 |2,145
40,56|2,185
44,15|2,152

41,181,903




h/D

i=0,02

i=0,025

i=0,03

i=0,04

i=0,05

i=0,06

i=0,07

ds

qs

qs

ds

ds

ds

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

8,188|1,499

14,2 11,756
21,17|1,956
28,54|2,105
35,67|2,204
41,682,245
45,382,212

42,331,956

9,25 (1,694

16,021,981
23,87|2,206
32,182,374
40,19(2,484
46,97| 2,53
51,11 2,49

47,7412,206

10,191,867

17,642,182
26,272,428
35,412,612
44,242,734
51,652,782
56,242,741

52,55|2,428

11,88(2,175

20,54 2,54
30,56(2,824
41,16|3,036
51,36(3,174
59,97| 3,23
65,35|3,185

61,12(2,824

13,35|2,445

23,06(2,853
34,3 | 3,17
46,2 |3,408
57,65|3,563
67,31|3,626
73,29|3,572

68,81| 3,17

14,7 | 2,686

25,311 3,131
37,64| 3,478
50,64 3,735
63,14 3,902
73,79 3,975
80,41| 3,92

75,27\ 3,478

15,88(2,907

27,38|3,387
40,69| 3,76
54,75|4,038
68,32|4,222
79,7 14,294
86,93(4,237

81,37| 3,76

h/D

i=0,08

i=0,09

i=0,1

i=0,11

i=0,12

i=0,14

i=0,15

ds

qs

qs

ds \4

ds

ds

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

16,98 3,11

29,283,622
43,5 | 4,02
58,534,317
72,98| 4,51
85,214,591
92,864,526

87,0 | 4,02

18,043,303

31,1 |3,847
46,17|4,267
62,13(4,583
77,4 14,783
90,734,869
98,57(4,805

92,354,267

19,043,486

32,8 |4,057
48,69| 4,5
65,524,833
81,62(5,044
95,3 (5,134
103,9(5,067

97,39 4,5

19,983,685

34,4 |4,255
51,08]| 4,72
68,73(5,069
85,615,291
99,96(5,385
108,9| 5,31

102,1| 4,72

20,883,823

35,944,446
53,34| 4,93
71,78]5,295
89,42(5,526
104,3]| 5,62
113,8(5,546

106,7| 4,93

22,55( 4,129

38,8 | 4,8
57,57| 5,32
77,39| 5,708
96,41 5,958
112,6| 6,065
122,7| 5,98

115,1| 5,32

23,32| 4,27

40,13(5,964
59,56415,502
80,04(5,904
99,71(6,162
116,416,272
126,916,184

119,115,502

“"CJI"D = 200 mm




h/D

Pacxop :KMOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, IIpH YKJIOHE TPyOOIIpoBOaa

i=0,004

i=0,005

i=0,006

i=0,007

i=0,008

i=0,009

i=0,01

qs Vv

qs Vv

qs Vv

ds \4

ds Vv

ds Vv

ds Vv

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

4,37 0,647

7,636|0,764
11,140,855
15,480,923
19,380,969
22,65|0,987
24,66|0,972

22,88|0,855

4,995| 0,74

8,714(0,871
13,05(0,975
17,65(1,053
22,081,104
25,8 (1,124
28,1 |1,108

26,09|0,975

5,554(0,822

9,676|0,968
14,481,082
19,571,167
24,491,224
28,641,247
31,15(1,228

28,96|1,082

6,065|0,898

10,56(1,056
15,79( 1,18
21,35|1,273
26,71|1,335
31,2 {1,359
33,95|1,338

31,58( 1,18

6,545|0,969

11,39(1,139
17,02(1,272
22,991,371
28,76(1,437
33,61(1,464
36,56(1,441

34,041,272

7,00411,037

12,18|1,218
18,2 | 1,36
24,581,466
30,72|1,535
35,9 (1,564
39,091,541

36,4 | 1,36

7,428 1,1

12,911,291
19,281,441
26,02|1,552
32,56(1,627
38,04|1,657
41,48|1,631

38,57(1,441

h/D

i=0,011

i=0,012

i=0,013

i=0,014

i=0,015

i=0,016

i=0,017

qs

qs

ds

ds

ds

gs

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

7,831]1,159

13,6 (1,361
20,31|1,518
27,411,635
34,261,712
40,041,744
43,59|1,718

40,631,518

8,228(1,218

14,29(1,429
21,33|1,594
28,781,717
35,98(1,798
42,031,831
45,781,804

42,66(1,594

8,606(1,274

15,941,495
22,29|1,666
30,08(1,794
37,6 {1,879
43,9 11,913
47,85|1,886

44,59|1,666

8,963|1,327

15,55(1,555
23,2 (1,734
31,31|1,867
39,1 (1,954
45,69|1,991
49,75|1,961

46,41(1,734

9,31 1,378

16,151,615
24,09| 1,8
32,47(1,937
40,59|2,029
47,43)|2,066
51,65|2,036

48,17| 1,8

9,639(1,427

16,71|1,672
24,93|1,867
33,61(2,005
42,01| 2,1
49,09|2,139
53,45|2,107

49,861,864

9,965|1,475

17,271,728
25,76(1,925
34,722,071
43,4112,169
50,73| 2,21
55,232,177

51,52|1,925




h/D

i=0,018

i=0,019

i=0,020

i=0,025

i=0,030

i=0,040

i=0,05

qs

qs

ds

ds

gs

ds

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

10,281,522

17,82|1,782
26,56(1,985
35,81(2,136
44,762,237
52,262,277
56,962,245

53,13|1,985

10,591,567

18,34(1,834
27,3412,043
36,85|2,198
46,07|2,302
53,792,343
58,57|2,308

54,68(2,043

10,881,611

18,86(1,886
28,1 | 2,1
37,88] 2,26
47,36|2,366
55,3 (2,409
60,2 {2,373

56,2 | 2,1

12,261,815

21,222,122
31,61( 2,36
42,61(2,541
53,22( 2,66
62,13(2,707
67,65|2,667

63,22|2,362

13,51 2,0

23,37|2,338
34,79( 2,6
46,862,795
58,53(2,925
68,33(2,977
74,4 (2,933

69,59| 2,6

15,73|2,329

27,16(2,717
40,4 | 3,02
54,433,246
67,92|3,394
79,3 3,455
86,35|3,403

80,83]| 3,02

17,71
30,5 | 3,05
45,343,388
61,01|3,639
76,13|3,805
88,893,872
96,87|3,818

90,683,388

h/D

i=0,060

i=0,070

i=0,080

i=0,090

i=0,1

i=0,11

i=0,12

gs

gs

gs

ds

ds

gs

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

19,422,856

33,49| 3,35
49,78]| 3,72
66,983,995
83,594,178
97,514,248
106,414,192

99,56| 3,72

21,023,112

36,233,624
53,824,022
72,42| 4,32
90,3 |5,513
105,3(4,589
114,9(4,529

107,6|4,022

22,493,329

38,75(3,876
57,54| 4,3
77,424,618
96,45| 4,82
112,6|4,906
122,8|4,482

115,1| 4,3

23,86(3,533

41,1 (4,111
61,02( 4,56
82,1 (4,897
102,315,112
119,415,203
130,1| 5,13

122,0| 4,56

25,16(3,725

43,32|4,333
64,3 |4,805
86,52( 5,16
107,8|5,386
125,7(5,478
137,1(5,406

128,6(4,805

26,39(3,908

45,434,544
67,42(5,038
90,63(5,406
112,9|5,642
131,8(5,743
143,7|5,663

134,8|5,038

27,574,082

47,45|4,745
70,39| 5,26
94,625,644
117,915,891
137,6|5,996
150,0(5,912

140,8] 5,26

"C"D = 50 mm




h/D

Pacxop :KMOKOCTH (s, J1/C, ¥ CKOPOCTH V, M/C, TIpH YKJIOHE TPyOOIIpoBOaa

i=0,01

i=0,02

i=0,03

i=0,04

i=0,05

i=0,1

i=0,15

ags | 'V

qgs | 'V

ags | 'V

as | 'V

as | 'V

ags | 'V

ags | 'V

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

0,13(0,34

0,24(0,41
0,36(0,47
0,49(0,51
0,62(0,54
0,73(0,55
0,78(0,54

0,7210,47

0,22(0,56

0,38(0,66
0,57(0,75
0,78(0,81
0,98(0,86
1,15|0,87
1,25|0,86

1,15|0,75

0,28(0,72

0,49(0,86
0,74(0,97
1,01]1,05
1,27]1,10
1,48]1,13
1,6111,11

1,49(0,97

0,33]0,86

0,59(1,02
0,88(1,15
1,20(1,24
1,50|1,31
1,75|1,33
1,91(1,31

1,76 (1,15

0,38(0,99

0,67|1,17
1,00)1,31
1,36(1,42
1,70(1,49
2,00(1,52
2,1711,49

2,00(1,31

0,57(1,48

1,00|1,74
1,4911,95
2,0212,10
2,53(2,21
2,96(2,25
3,2212,21

2,99(1,95

0,72(1,86

1,25(2,18
1,87(2,44
2,53(2,63
3,16(2,75
3,69(2,81
4,02 (2,77

3,74 12,44

"C"D = 63 MM

h/D

Pacxoqm :KHUIOKOCTH (s, J1/C, 1 CKOpocTu V, M/C, TIpu YKIIOHE TpyOompoBoda

i=0,01

i=0,02

i=0,03

i=0,04

i=0,05

i=0,1

i=0,15

qs

%

qs

\%

ds

\%

ds

\%

ds

\%

ds

%

ds

\%

0,3

0,4

0,5

0,6

0,7

0,8

0,9

0,274

0,482

0,725

0,983

1,232

1,442

1,569

0,445

0,528

0,593

0,642

0,674

0,688

0,677

0,424

0,74

1,109

1,5

1,878

2,197

2,392

0,687

0,81

0,907

0,98

1,027

1,047

1,032

0,539

0,939

1,405

1,899

2,374

2,776

3,023

0,894

1,054

1,18

1,274

1,336

1,36

1,342

0,637

1,107

1,655

2,234

2,793

3,265

3,556

1,032

1,212

1,353

1,458

1,527

1,557

1,534

0,723

1,256

1,875

2,53

3,161

3,695

4,025

1,172

1,375

1,533

1,651

1,729

2,762

1,736

1,06

1,835

2,733

3,681

4,595

5,369

5,851

1,718

2,009

2,235

2,403

2,513

2,56

2,524

1,317

2,275

3,385

4,555

5,682

6,638

7,235

2,135

2,49

2,768

2,973

3,108

3,165

3,121




1,0

1,45

0,593

2,219

0,907

2,81

1,18

3,31

1,353

3,75

1,533

5,466

2,235

6,77

2,768

"C"D =75 Mmm

h/D

Pacxoq :KUIOKOCTH (s, JI/C, 1 CKOpocTu V, M/C, TIpu YKIIOHE TpyOompoBoda

i=0,01

i=0,02

i=0,03

i=0,04

i=0,05

i=0,1

i=0,15

qs

\%

qs

\%

ds

\%

ds

\%

gs

\%

ds

%

ds

%

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

0,447

0,785

1,181

1,601

2,006

2,349

2,556

2,361

0,511

0,607

0,682

0,738

0,775

0,791

0,779

0,682

0,701

1,224

1,835

2,483

3,107

3,635

3,957

3,67

0,802

0,946

1,06

1,144

1,2

1,224

1,206

1,06

0,866

1,509

2,259

3,053

3,819

4,466

4,863

4,519

0,991

1,167

1,305

1,408

1,475

1,504

1,482

1,305

1,018

1,772

2,649

3,577

4,472

5,229

5,695

5,298

1,165

1,37

1,53

1,649

1,727

1,761

1,735

1,53

1,154

2,005

2,995

4,042

5,052

5,906

6,433

5,99

1,32

1,55

1,73

1,864

1,951

1,989

1,96

1,73

1,683

2,916

4,346

5,856

7,311

8,544

9,309

8,691

1,927

2,254

2,51

2,7

2,824

2,877

2,836

2,51

2,085

3,605

5,367

7,226

9,018

10,54

11,48

10,73

2,386

2,787

3,1

3,331

3,483

3,548

3,498

3,1

"C"D = 90 mm

h/D

Pacxop :KMOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, IIpH YKJIOHE TPyOOIIpoBOaa

i=0,01

i=0,012

i=0,014

i=0,016

i=0,018

i=0,02

i=0,025

qs

\%

gs

\%

gs

\%

gs

\%

gs

%

ds

%

qs

\%




0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

0,749

1,309

1,964

2,658

3,327

3,892

4,237

3,928

0,594

0,701

0,785

0,848

0,89

0,907

0,894

0,785

0,838

1,462

2,19

2,962

3,707

4,336

4,721

4,381

0,664

0,783

0,876

0,946

0,991

1,01

0,996

0,876

0,919

1,602

2,399

3,243

4,057

4,744

5,166

4,798

0,728

0,858

0,959

1,035

1,084

1,106

1,089

0,959

0,994

1,731

2,691

3,501

4,378

5,12

5,576

4,182

0,787

0,927

1,036

1,117

1,17

1,193

1,176

1,036

1,062

1,853

2,776

3,753

4,696

6,071

5,981

5,551

0,841

0,992

1,11

1,198

1,256

1,281

1,261

1,11

1,132|0,897

1,97 11,054

2,946(1,178

3,978|1,269

4,973| 1,33

5,815|1,355

6,333(1,335

5,892|1,178

1,286

2,24

3,351

4,527

5,661

6,62

7,209

6,702

1,019

1,199

1,34

1,445

1,514

1,543

1,521

1,34

"C"D = 90 mm

h/D

Pacxopn x&KupkocTu @s, JI/c, ¥ cKopocTu V, M/c, Ipu yKJIOHe TpyborpoBoaa

i=0,03

i=0,035

i=0,04

i=0,045

i=0,05

i=0,1

i=0,15

ds

%

ds

\%

ds

\%

ds

\%

ds

|4

ds Vv

gs

%

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,428

2,479

3,701

4,993

6,239

7,291

7,943

7,403

1,131

1,327

1,48

1,593

1,668

1,7

1,678

1,48

1,555

2,703

4,039

5,451

6,813

7,966

8,676

8,077

1,232

1,447

1,615

1,74

1,882

1,857

1,83

1,615

1,678

2,908

4,337

5,847

7,301

8,532

9,296

8,674

1,329

1,556

1,734

1,866

1,952

1,989

1,96

1,734

1,785

3,099

4,626

6,241

7,798

9,115

9,929

9,252

1,414

1,659

1,85

1,992

2,085

2,125

2,094

1,85

1,897

3,285

4,895

6,596

8,234

9,621

10,48

9,791

1,503

1,758

1,957

2,105

2,202

2,243

2,211

1,957

2,752(2,181

4,751|2,543

7,065|2,825

9,505|3,034

11,85| 3,17

13,843,228

15,09(3,183

14,13|2,825

3,401

5,862

8,707

11,7

14,59

17,04

18,56

17,41

2,695

3,138

3,482

3,736

3,902

3,973

3,918

3,482

"C"D =110 mm




h/D

Pacxop :KMOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, IIpH YKJIOHE TPyOOIIpoBOaa

i=0,01

i=0,012

i=0,014

i=0,016

i=0,018

i=0,02

i=0,025

qs Vv

qs Vv

qs Vv

ds \4

ds Vv

ds Vv

ds Vv

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,309|0,693

2,283|0,817
3,418|0,914
4,621(0,986
5,781|1,033
6,76 |1,053
7,361|1,037

6,837|0,914

1,45710,772

2,539(0,909
3,799|1,015
5,133(1,095
6,419|1,147
7,505|1,169
8,174|1,152

7,598(1,015

1,595(0,845

2,777(0,994
4,152 1,11
5,607|1,196
7,01111,253
8,197(1,277
8,927|1,258

8,305| 1,11

1,72410,913

2,998|1,072
4,481(1,197
6,049 1,29
7,562(1,351
8,84 1,377
9,628|1,357

8,962(1,197

1,845|0,978

3,207|1,147
4,79 | 1,28
6,465|1,379
8,079|1,444
9,445(1,472
10,28| 1,45

9,581( 1,28

1,959(1,038

3,403|1,218
5,083|1,358
6,857|1,463
8,568|1,531
10,01| 1,56
10,911,538

10,161,358

2,223(1,177

3,856 1,38
5,754|1,538
7,76 11,655
9,692|1,732
11,321,765
12,34| 1,74

11,5 1,538

h/D

i=0,03

i=0,035

i=0,04

i=0,045

i=0,05

i=0,1

i=0,15

qs

qs

ds \%

ds \%

ds

gs

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

2,461|1,303

4,265(1,526
6,36 | 1,7
8,573|1,829
10,7 |1,913
12,511,949
13,631,924

12,72 1,7

2,679(1,419

4,641| 1,66
6,916|1,848
9,32 11,988
11,63| 2,08
13,592,118
14,81(2,088

13,831,848

2,882(1,527

4,989|1,785
7,433|1,987
10,012,136
12,4912,234
14,6 (2,276
15,912,243

14,86(1,987

3,068(1,625

5,318(1,903
7,93 | 2,12
10,69(2,281
13,35(2,387
15,6 |2,432
17,00(2,397

15,86| 2,12

3,253(1,723

5,626(2,013
8,374|2,238
11,272,405
14,07|2,515
16,43|2,562
17,91|2,526

16,742,238

4,696|2,487

8,096|2,897
12,0213,215
16,17|3,451
20,16|3,605
23,55| 3,67
25,67 3,62

24,05|3,215

5,78913,066

9,965|3,565
14,79|3,953
19,89] 4,24
24,764,427
28,92(4,507
31,53|4,445

29,583,953

"C"D = 125 MM




h/D

Pacxop :KMOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, IIpH YKJIOHE TPyOOIIpoBOaa

i=0,01

i=0,012

i=0,014

i=0,016

i=0,018

i=0,02

i=0,025

qs Vv

qs Vv

qs Vv

ds \4

ds Vv

ds Vv

ds Vv

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,854|0,762

3,23 10,894
4,833|1,002
6,529 1,08
8,165(1,132
9,547|1,154
10,39(1,137

9,666(1,002

2,063|0,848

3,59 (0,997
5,367(1,113
7,247)11,199
9,06 {1,256
10,59( 1,28
11,531,262

10,731,113

2,256(0,927

3,922(1,089
5,859(1,215
7,91 (1,309
9,885(1,371
11,55(1,397
12,581,377

11,72)1,215

2,435(1,001

4,231(1,174
6,318| 1,31
8,5626(1,411
10,65(1,477
12,45(1,505
13,56(1,484

12,63 1,31

2,604( 1,07

4,521|1,255
6,748|1,399
9,103|1,507
11,371,577
13,29|1,607
14,481,584

13,49|1,309

2,764(1,136

4,795|1,331
7,155(1,484
9,65 (1,597
12,05|1,672
14,071,703
15,341,679

14,31|1,484

3,131|1,286

5,426|1,506
8,09 (1,678
10,9 |1,805
13,611,888
15,911,924
17,33(1,896

16,181,678

h/D

i=0,03

i=0,035

i=0,04

i=0,045

i=0,05

i=0,1

i=0,15

qs

qs

ds \%

ds \%

ds

gs

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

3,462(1,423

5,995|1,664
8,933|1,853
12,031,992
15,022,084
17,552,123
19,132,093

17,86(1,853

3,766|1,548

6,517|1,809
9,707|2,013
13,07(2,164
16,312,263
19,06(2,305
20,772,273

19,412,013

4,049|1,664

7,003(1,944
10,42)2,162
14,03|2,324
17,51 2,43
20,45(2,474
22,3 | 2,44

30,85|2,162

4,303|1,768

7,453|2,069
11,112,304
14,972,478
18,69(2,592
21,84(2,641
23,79|2,603

22,21(2,304

4,565|1,876

7,886(2,189
11,73|2,433
15,79|2,614
19,7 12,733
23,01(2,783
25,08(2,744

23,46(2,433

6,569| 2,1

11,313,142
16,8 |3,486
22,59 3,74
28,16|3,906
32,88(3,977
35,85|3,922

33,61|3,486

8,057(3,311

13,893,856
20,63| 4,28
27,7414,593
34,594,799
40,4 14,886
59,15/4,818

41,27] 4,28

"C"D =140 mMm




h/D

Pacxop :KMOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, IIpH YKJIOHE TPyOOIIpoBOaa

i=0,009

i=0,01

i=0,011

i=0,012

i=0,013

i=0,014

i=0,015

qs Vv

qs Vv

qs Vv

ds \4

ds Vv

ds Vv

ds Vv

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

2,376|0,777

4,145(0,916
6,209|1,025
8,395|1,106
10,5 | 1,16
12,28(1,182
13,381,165

12,421,025

2,528|0,827

4,41 (0,974
6,603| 1,09
8,925|1,176
11,16(1,233
13,061,257
14,2211,238

13,2 | 1,09

2,675|0,875

4,661| 1,03
6,978|1,152
9,43 (1,243
11,791,302
13,791,327
15,02(1,308

13,96(1,152

2,812 0,92

4,899|1,082
7,33 | 1,21
9,93 1,305
12,38(1,367
14,48(1,394
15,77(1,373

14,66 1,21

2,94210,962

5,123|1,132
7,663|1,265
10,35|1,364
12,941,429
15,13|1,457
16,481,435

15,33|1,265

3,068|1,033

5,339( 1,18
7,98411,318
10,78|1,421
13,481,488
15,761,517
17,171,495

15,97|1,318

3,191(1,044

5,551]1,227
8,299| 1,37
11,211,456
14,011,547
16,381,576
17,841,553

16,6 | 1,37

h/D

i=0,016

i=0,017

i=0,018

i=0,019

i=0,020

i=0,025

i=0,03

qs

qs

ds

ds

ds

gs

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

3,309(1,082

5,755(1,272
8,602| 1,42
11,61 1,53
14,521,603
16,971,633
18,48 1,61

17,21 1,42

3,425 1,12

5,955|1,316
8,8991,469
12,011,583
15,011,658
17,55(1,689
19,121,665

17,8 (1,469

3,539|1,157

6,151|1,359
9,189|1,517
12,4 (1,634
15,5 (1,711
18,12|1,744
19,7411,719

18,38(1,517

3,648(1,193

6,339| 1,4
9,468|1,563
12,78(1,684
15,97(1,763
18,67(1,797
20,33| 1,77

18,94(1,563

3,752|1,227

6,518( 1,44
9,734|1,607
13,13|1,731
16,411,812
19,191,847
20,9 | 1,82

19,471,607

4,257(1,392

7,388|1,632
11,02| 1,82
14,871,958
18,57|2,051
21,712,089
23,65|2,059

22,05( 1,82

4,697|1,536

8,144(1,799
12,1412,005
16,372,157
20,45|2,258
23,9 2,3
26,042,267

24,29|2,005




h/D

i=0,035

i=0,04

i=0,045

i=0,05

i=0,06

i=0,07

i=0,08

qs

qs

ds

ds

gs

ds

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

5,113(1,672

8,859(1,957
13,2 ] 2,18
17,8 12,345
22,222,453
25,972,499
28,3 (2,464

26,41| 2,18

5,479|1,792

9,488|2,096
14,1412,334
19,05( 2,51
23,78|2,626
27,7912,675
30,282,637

28,28|2,334

5,834|1,908

10,1 (2,231
15,042,483
20,26| 2,67
25,292,792
29,55|2,844
32,2 12,804

30,082,483

6,167(2,017

10,67(2,358
15,892,623
21,4 2,82
26,71|2,959
31,2 {3,003
34,00(2,961

31,78|2,623

6,792(2,221

11,74|2,594
17,48|2,885
23,53| 3,1
29,363,241
34,3 (3,301
37,38|3,255

34,95|2,885

7,362(2,408

12,721 2,81
18,92(3,124
25,473,356
31,78|3,508
37,13|3,573
40,46|3,523

27,85(2,124

7,89212,581

13,63(3,011
20,273,346
27,27|3,594
34,02|3,756
39,743,825
43,32|3,772

40,543,346

h/D

i=0,09

i=0,1

i=0,11

i=0,12

i=0,13

i=0,14

i=0,15

ds

qs

gs Vv

ds \4

ds

ds

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

8,387(2,743

14,48|3,198
21,523,553
28,953,815
36,113,987
42,191 4,06
45,98(4,004

43,04|3,553

8,855(2,986

15,28(3,376
22,713,749
30,554,025
38,1 |4,206
44,5 (4,283
48,5 (4,223

45,423,749

9,302(3,043

16,043,545
23,843,936
32,064,225
39,994,415
46,7 (4,495
50,914,433

47,68|3,936

9,726(3,181

16,77|3,705
24,914,113
33,5 |4,414
41,78(4,612
48,79|4,696
53,184,631

49,83(4,113

10,123,312

17,45|3,856
25,93| 4,28
34,864,593
43,46(4,798
50,764,885
55,334,818

51,85| 4,28

10,52] 3,44

18,13|4,005
26,92(4,444
36,194,768
45,1214,981
52,645,066
57,445,001

53,844,444

10,893,562

18,76|4,146
27,86| 4,6
37,464,935
46,69|5,155
54,535,248
59,445,176

55,73| 4,6

"C"D = 160 MM




h/D

Pacxopm KUOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, ITpu YKJIOHE TPyOOITpoBOOa

i=0,006

i=0,007

i=0,008

i=0,009

i=0,01

i=0,011

i=0,012

qs Vv

ds Vv

ds Vv

qs Vv

ds Vv

qs Vv

ds \4

0,3
0,4
0,5
0,6
0,7
0,8
0,9

]-/0

2,862]0,689

4,988(0,811
7,46410,906
10,08(0,978
12,61(1,024
14,75|1,044
16,06(1,029

14,92(0,906

3,139]0,755

5,46 (0,888

8,16 1,992

11,02 1,069

13,79
1,12
16,12
1,141
17,56
1,124
16,33

0,992

3,388|0,815

5,893(0,958
8,809|1,069
11,89|1,153
14,861,207
17,38| 1,23
18,931,212

17,611,069

3,627|0,873

6,306(1,025
9,42211,144
12,711,232
15,891,291
18,581,315
20,241,296

18,841,144

3,854(0,928

6,697|1,088
10,00(1,214
13,49(1,308
16,86 1,37
19,711,396
21,47|1,375

20,001,214

4,071 0,98

7,069(1,149
10,551,281
14,23 1,38
17,791,445
20,791,472
22,651,451

21,1 |1,281

4,277|1,029

7,424(1,207
11,081,345
14,641,448
18,671,516
21,82(1,545
23,77|1,523

22,16|1,345

h/D

i=0,013

i=0,014

i=0,015

i=0,016

i=0,017

i=0,018

i=0,019

qs

gs

ds

qs

ds

qs

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

4,475|1,077

7,764(1,262
11,58|1,407
15,62(1,514
19,511,585
22,811,615
24,85|1,592

23,171,407

4,666(1,123

8,093|1,315
12,07(1,466
16,27(1,578
20,33|1,651
23,76|1,682
25,88|1,658

24,141,466

4,84 11,167

8,409|1,367
12,541,523
16,9 (1,639
21,111,715
24,671,747
26,681,722

25,08(1,523

5,028( 1,21

8,715(1,416
12,9911,578
17,511,697
21,87(1,776
25,56|1,809
27,85(1,784

25,99|1,578

5,29 |1,251

9,011(1,464
13,431,631
18,1 1,755
22,6 (1,836
26,41 1,87
28,781,844

26,86(1,631

5,368|1,291

9,298|1,511
13,86(1,683
18,67 1,81
23,32|1,894
27,25]1,929
29,69|1,902

27,7211,683

5,531|1,331

9,578|1,557
14,271,733
19,23(1,864
24,01| 1,95
28,06| 1,986
30,57|1,958

28,541,733




h/D

i=0,02

i=0,025

i=0,03

i=0,04

i=0,05

i=0,06

i=0,07

ds

ds

ds

qs

ds

ds

ds

0,3
0,4
0,5
0,6
0,7
0,8
0,9

1,0

5,689

9,85

14,67

19,77

24,68

28,84

31,43

29,35

1,369

1,601

1,782

1,916

2,005

2,042

2,013

1,782

6,427

11,11

16,55

22,29

27,82

32,5

35,42

33,1

1,546

1,807

2,01

2,16

2,259

2,301

2,269

2,10

7,093

12,25

18,24

24,55

30,64

35,79

39,01

36,48

1,707

1,992

2,215

2,38

2,488

2,534

2,499

2,215

8,271

14,27

21,23

28,56

35,62

41,61

45,36

42,46

1,99

2,321

2,578

2,768

2,893

2,946

2,905

2,578

9,304

16,04

28,84

32,07

39,99

46,71

50,91

47,69

2,239

2,608

2,896

3,109

3,248

2,307

3,261

2,896

10,23

17,64

26,2

35,22

43,91

51,28

55,91

52,4

2,463

2,867

3,182

3,414

3,567

3,631

3,581

3,182

11,08

19,09

28,35

38,11

47,5

55,48

60,47

56,71

2,668
3,104
3,443
3,694
3,858
3,928
3,874

3,443

h/D

i=0,08

i=0,09

i=0,1

i=0,11

i=0,12

i=0,14

i=0,15

qs

ds

ds

\%

qs

ds

qs

ds

0,3
0,4
0,5
0,6
0,7
0,8
0,9

1,0

11,87

20,44

30,35

40,78

50,73

59,36

64,71

60,7

2,858

3,324

3,686

3,953

4,129

4,203

4,145

3,686

12,61

21,71

32,22

43,28

53,94

62,98

68,87

64,44

3,036

3,529

3,913

4,196

4,381

4;46

4,399

3,913

13,31

22,98

33,97

45,64

56,87

66,4

72,4

67,95

3,204

3,723

4,126

4,424

4,619

4,702

4,638

4,126

13,97

24,03

35,64

47,87

59,65

69,64

75,93

71,29

3,363

3,97

4,329

4,64

4,844

4,931

4,864

4,329

14,6

25,1

37,23

50,00

62,29

72,72

79,3

74,46

3,515

4,082

4,522

4,847

5,059

5,15

5,079

4,522

15,78

27,12

40,2

53,99

67,25

78,5

85,6

80,41

3,799

4,41

4,883

5,233

5,462

5,559

5,484

4,883

16,34

28,07

41,61

55,86

69,58

81,22

88,57

83,22

3,933
4,564
5,053
5,415
5,651
5,751
5,673

5,053

"C"D = 180 mm




h/D

Pacxop :KMOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, IIpH YKJIOHE TPyOOIIpoBOaa

i=0,006

i=0,007

i=0,008

i=0,009

i=0,01

i=0,011

i=0,012

qs Vv

qs Vv

qs Vv

ds \4

ds Vv

ds Vv

ds Vv

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

3,741(0,741

6,512(0,871
9,739|0,974
13,151,049
16,441,099
19,23| 1,12
20,941,104

19,470,974

4,09 ] 0,81

7,11410,952
10,631,063
14,35|1,145
17,941,199
20,981,222
22,851,204

21,26|1,063

4,419|0,876

7,681)1,027
11,471,147
15,481,235
19,35(1,294
22,621,318
24,641,299

22,951,147

4,729|0,937

8,214|1,099
12,261,226
16,55 1,32
20,68|1,382
24,17(1,408
26,33|1,388

24,531,226

5,023|0,995

8,719|1,166
13,011,301
17,55| 1,4
21,931,466
25,63|1,494
27,92(1,472

26,03(1,301

5,302( 1,05

9,199]1,231
13,72|1,372
18,511,477
23,12(1,546
27,02(1,575
29,44(1,552

27,45|1,372

5,568(1,103

9,657|1,292
14,4 | 1,44
19,421,549
24,261,622
28,35|1,652
30,891,629

28,81 1,44

h/D

i=0,013

i=0,014

i=0,015

i=0,016

i=0,017

i=0,018

i=0,019

qs

qs

ds

ds

ds

gs

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

5,823|1,153

10,09(1,351
15,051,505
20,3 1,619
25,35|1,694
29,62|1,726
32,271,702

31,11|1,505

6,069(1,202

10,511,407
15,681,567
21,14|1,686
26,4 (1,764
30,85|1,798
33,611,772

31,36|1,567

6,307|1,249

10,9211,462
16,28(1,628
21,951,751
27,41(1,832
32,02|1,866
34,89( 1,74

32,57(1,628

6,536(1,295

11,32(1,515
16,87(1,686
22,73(1,814
28,38(1,897
33,16|1,933
36,141,905

33,74|1,686

6,759(1,338

11,7 {1,566
17,43|1,743
23,49(1,874
29,33| 1,96
34,271,997
37,34|1,969

34,871,743

6,973|1,381

12,071,615
17,981,798
24,23|1,933
30,242,022
35,34(2,059
38,51| 2,03

35,97(1,798

7,184(1,423

12,431,663
18,521,851
24,941 1,99
31,142,081
36,38| 2,12
39,64 2,09

37,04(1,851




h/D

i=0,02

i=0,025

i=0,03

i=0,04

i=0,05

i=0,06

i=0,07

ds

qs

qs

ds

ds

ds

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

7,389(1,463

12,78| 1,71
19,031,903
25,642,046
32,0 {2,139
37,39|2,179
40,75|2,148

38,07|1,903

8,34 {1,652

14,411,929
21,45|2,145
28,88|2,304
36,042,409
42,1 (2,454
45,882,419

42,9112,145

9,197(1,822

15,882,125
23,63|2,362
31,8 (2,537
39,67|2,652
46,342,701
50,512,663

47,26|2,362

10,7112,122

18,48(2,473
27,472,746
36,95(2,948
46,09|3,081
53,83|3,137
58,67(3,094

54,95|2,746

12,042,386

20,76|2,778
30,843,083
41,47|3,309
51,7 (3,456
60,38|3,519
65,82(3,471

61,68|3,083

13,242,623

22,81|3,052
33,87|3,387
45,52|3,632
56,75|3,793
66,27|3,862
72,243,809

67,74|3,386

14,34| 2,84

24,683,303
36,63|3,663
49,23|3,928
61,36(4,102
71,65|4,176
78,114,119

73,27|3,663

h/D

i=0,08

i=0,09

i=0,1

i=0,11

i=0,12

i=0,13

i=0,14

ds

qs

qs

ds \4

ds

ds

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

15,35|3,042

26,423,536
39,2 (3,919
52,674,202
65,644,388
76,644,467
83,564,406

78,413,919

16,3 | 3,23

28,043,753
41,6 (4,159
55,884,459
69,644,655
81,3 (4,738
88,644,674

83,214,159

17,2 (3,408

29,583,958
43,86(4,385
58,91| 4,7
73,4 14,907
85,69(4,994
93,434,927

87,73(4,385

18,05|3,576

31,034,152
46,01(4,599
61,78(4,929
76,97)5,145
89,855,237
97,97(5,166

92,024,599

18,86(3,137

32,414,337
48,05|4,803
64,51(5,147
80,36(5,372
93,81(5,468
102,3|5,394

96,1 (4,803

19,63]| 3,89

33,734,514
50,004,998
67,12(5,356
83,61( 5,59
97,6 |5,689
106,4|5,612

100,0(4,998

20,333,037

35,00(4,684
51,875,186
69,635,556
86,735,798
101,2| 5,9
110,3(5,821

103,7|5,186

"C"D = 200 MM




Pacxop :KUOKOCTH (s, J1/C, ¥ CKOPOCTH V, M/C, TIpH YKJIOHE TPyOOIIpoBOaa

h/D i=0,004 i=0,005 i=0,006 i=0,007 i=0,008 i=0,009 i=0,01
qs V| as V| gs V| as V| as V| as V| gs v
0,3|3,92]0,63 4,477 0,72 |4,911| 0,8 |5,443|0,875(5,877(0,944(6,284(1,009(6,669 1,071
0,416,834|0,742|7,795|0,846|8,656| 0,94 (9,459(1,026( 10,2 {1,107| 10,9 {1,183(11,56 1,255
0,5|10,23] 0,83 |11,65|0,945|12,93|1,049(14,12(1,145(15,23(1,235(16,27(1,319(17,25 1,399
0,6)13,82|0,895|15,7411,019|17,46| 1,13 (19,06(1,234(20,55( 1,33 (21,95( 1,42 (23,27 1,506
0,7117,29]0,938/19,68|1,067|21,83|1,184(23,82(1,292(25,68(1,392(27,42(1,487(29,06 1,576
0,8121,22]0,956(23,02|1,088|25,52|1,206(27,85(1,316(30,02(1,419(32,04(1,515(33,97 1,606
0,9122,02]0,942|25,07|1,072| 27,8 |1,189|30,34(1,297| 32,7 {1,398(34,91(1,493|37,01 1,583
1,0(20,46( 0,83 |23,31(0,945|25,87|1,049|28,25|1,145|30,47)1,235|32,55(|1,319|34,51 1,399
i=0,011 i=0,012 i=0,013 i=0,014 i=0,015 i=0,013 i=0,017
/D ds 14 qs Vv qs Vv ds Vv ds Vv ds 14 ds \4
0,3|7,037| 1,13 |7,387|1,187|7,723|1,241|8,047(1,293(8,359(1,343| 8,66 [1,391(8,953 1,438
0,4|12,211,324| 12,8 |11,389|13,38(|1,452(13,39(1,512(14,47| 1,57 {14,98(1,627(15,49 1,681
0,5|18,19/1,475|19,08|1,548|19,94|1,617(20,76(1,684(21,56(1,748(22,32| 1,81 (23,06 1,871
0,6|24,52|1,587|25,7211,665|26,87(|1,739(27,98(1,811(29,04( 1,88 {30,07(1,946(31,07 2,011
0,7130,63|1,661|32,12|1,742|33,56(|1,819(34,93(1,894(36,26(1,966(37,54(2,035(38,78 2,103
0,8135,79|1,692|37,53|1,775|39,21(1,854(40,82| 1,93 (42,36(2,003(43,86(2,073(45,31 2,142
0,9139,00|1,668| 40,9 |11,749|42,72|1,827|44,47(1,902(46,16(1,974(47,79(2,044(49,37 2,112
1,0(36,38(1,365|38,17|1,546|39,88|1,617|41,53|1,684|43,12|1,748|44,65| 1,81 (46,13 1,871




i=0,018 i=0,019 i=0,02 i=0,025 i=0,03 i=0,04 i=0,05
/D qs |4 as Vv ds Vv qs Vv qs Vv qs Vv Qs \4
0,319,236(1,484(9,512(1,528| 9,78 {1,571(11,02|1,772|12,15(1,953(14,14|2,273|15,89(2,554-2,972
0,4(15,97|1,734|16,45|1,785|16,91(1,835(19,05(2,068(20,98|2,277|24,39|2,648|27,37 3,2%'
0,5(23,78(1,929|24,49|1,986|25,17|2,041(28,34(2,298(31,19| 2,53 |36,23|2,939|40,65| 3,536;
0,6(32,04|2,073|32,98|2,134|33,89(2,193(38,14(2,469(41,97(2,716|48,73|3,154|54,64 3,694
0,7(39,98|2,168|41,15|2,232|42,29(2,293(47,58| 2,58 [52,35|2,839|60,76|3,295|68,12 2,76
0,8(46,71|2,208|48,08|2,273|49,91|2,336(55,59(2,626(61,14(2,891|70,95|3,355|79,54 3,709
0,9| 50,9 |2,177|52,39|2,241|53,85|2,303(60,58(2,591(66,65| 2,85 |77,35|3,309|86,71 3,296
1,0(47,57(1,929(48,98(1,986|50,34|2,041|56,68|2,298|62,39| 2,53 |72,47(2,939( 81,3

i=0,060 i=0,070 i=0,080 i=0,090 i=0,1 i=0,11 i=0,12
/D ds Vv ds Vv ds Vv ds Vv ds % qs Vv qs Vv
0,3|17,46|2,806|18,89|3,037|20,23(3,251(21,47(3,451(22,65| 3,64 |23,76|3,819|24,82 3,989
0,4|30,05|3,263|32,51| 3,53 |34,79|3,777|36,92(4,008(38,93(4,226|40,83|4,432|42,64 4,629
0,5(44,61|3,618|48,24|3,912|51,61(4,185(54,75| 4,44 |57,71| 4,68 |60,52|4,908|63,18 5,124
0,6(59,96| 3,88 |64,81|4,195|69,31(4,486(73,52(4,759(77,49|5,015|81,24|5,258|84,82 5,49
0,7|74,73|4,052|80,77| 4,38 |86,37|4,684| 91,6 {4,967|96,53|5,235|101,2|5,488|105,6 5,729
0,8(87,25|4,125|94,31|4,458(|100,8(4,767(106,9(5,056(112,6|5,328|118,1|5,585|123,3 5,831
0,9(95,12|4,069|102,8|4,398|109,9(4,703(116,6(4,987(122,8(5,256(128,8| 5,51 {134,4 5,752
1,0(89,23(3,618(96,49(3,912|103,2|4,185|109,5| 4,44 |115,4| 4,68 |121,0(4,908(126,3 5,124




IIpunoxenue 11

Taﬁnnum OJIsi THOAPAB/IHYECKOI'o pacueTa 683HalIOpHLIX

TPYGOHPOBOJIOB H3 INIOJINITHJI€EHA BBICOKOI'O JaBJICHHUA

"CJI"D = 50 MM

h/D

Pacxop :KMOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, TIpH YKJIOHE TPyOOIIpoBOaa

i=0,01

i=0,02

i=0,03

i=0,04

i=0,05

i=0,1

i=0,15

qds

\%

qds

\%

qds

\%

ds

\%

ds

%

qs

%

qs

\%

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

0,127

0,223

0,337

0,458

0,575

0,673

0,733

0,674

0,352

0,42

0,473

0,513

0,54

0,551

0,542

0,473

0,2

0,35

0,526

0,713

0,893

1,044

1,137

1,052

0,555

0,658

0,738

0,798

0,838

0,855

0,842

0,738

0,257

0,448

0,672

0,91

1,138

1,331

1,45

1,344

0,714

0,842

0,943

1,018

1,068

1,089

1,073

0,943

0,305

0,531

0,795

1,074

1,344

1,572

1,712

1,59

0,847

0,998

1,115

1,203

1,262

1,268

1,267

1,115

0,347

0,604

0,904

1,221

1,527

1,785

1,944

1,808

0,965

1,135

1,268

1,367

1,432

1,46

1,439

1,268

0,514

0,891

1,329

1,729

2,239

2,616

2,85

2,659

1,429

1,674

1,865

2,007

2,101

2,14

2,109

1,865

0,641

1,11

1,653

2,227

2,78

3,248

3,539

3,307

1,783

2,085

2,32

2,494

2,608

2,657

2,619

2,32

"CJI"D = 63 MM

h/D

Pacxoqm :KMIOKOCTH (s, I/C, 1 CKOpocTu V, M/C, TIpu YKIIOHE TpyOompoBoOa

i=0,01

i=0,02

i=0,03

i=0,04

i=0,05

i=0,1

i=0,15

qs

%

qs

\%

ds

\%

ds

\%

ds

\%

ds

%

ds

\%

0,3

0,4

0,5

0,245

0,43

0,647

0,43

0,51

0,574

0,379

0,663

0,993

0,666

0,786

0,88

0,483

0,841

1,259

0,848

0,998

1,116

0,571

0,993

1,484

1,002

0,178

1,315

0,648

1,126

1,682

1,139

1,336

1,491

0,952

1,648

2,455

1,672

1,955

2,176

1,183

2,045

3,042

2,079

2,426

2,697




0,6

0,7

0,8

0,9

1,0

0,878

1,101

1,288

1,402

1,295

0,621

0,653

0,666

0,656

0,574

1,344

1,682

1,968

2,142

1,987

0,951

0,997

1,017

1,001

0,88

1,701

2,128

2,489

2,71

2,618

1,203

1,261

1,268

1,267

1,116

2,004

2,605

2,929

3,19

2,969

1,418

1,485

1,513

1,491

1,315

2,27

2,837

3,316

3,612

3,365

1,606

1,681

1,713

1,689

1,491

3,306

4,129

4,825

5,258

4,911

2,34

2,447

2,493

2,458

2,176

4,095

5,109

5,968

6,505

6,085

2,897

3,028

3,084

3,041

2,697

"CJI"D = 75 MM

h/D

Pacxom xKuAaKOCTHU (s, 7I/C, U CKOpOCTH V, M/C, Tpu YKJI0HE TPyOompoBoma

i=0,01

i=0,02

i=0,03

i=0,04

i=0,05

i=0,1

i=0,15

ds

\%

ds

\%

ds

\%

ds

\%

ds

\%

ds

%

gs

%

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

0,4

0,702

1,055

1,429

1,791

2,095

2,281

2,11

0,497

0,588

0,66

0,714

0,749

0,764

0,753

0,66

0,613

1,069

1,601

2,164

2,708

3,167

3,448

3,202

0,76

0,896

1,001

1,08

1,133

1,155

1,138

1,001

0,777

1,352

2,021

2,73

3,413

3,99

4,346

4,043

0,964

1,132

1,264

1,363

1,427

1,455

1,434

1,264

0,916

1,591

2,376

3,206

4,006

4,683

5,101

4,753

1,136

1,333

1,486

1,601

1,676

1,708

1,683

1,486

1,038

1,802

2,688

3,625

4,528

5,292

5,765

5,377

1,287

1,509

1,682

1,81

1,894

1,93

1,902

1,682

1,517

2,622

3,903

5,255

6,558

7,661

8,349

7,807

1,88

2,196

2,442

2,624

2,743

2,794

2,755

2,442

1,88

3,245

4,882

6,49

8,095

9,454

10,3

9,649

2,331

2,717

3,018

3,24

3,386

3,448

3,4

3,018

"CJI"D = 90 MM

h/D

Pacxom KUOKOCTH (s, JI/C, ¥ CKOPOCTH V, M/C, TpK YKIOHE TPyOOompoBoaa

i=0,01

i=0,02

i=0,03

i=0,04

i=0,05

i=0,1

i=0,15

ds

\%

ds

\%

ds

%

ds

%

qs

\%

ds

\%

ds

%




0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

0,669

1,169

1,753

2,374

2,972

3,476

3,785

3,507

0,575

0,679

0,761

0,822

0,863

0,88

0,866

0,761

1,012

1,762

2,636

3,56

4,451

5,204

5,668

5,272

0,871

1,023

1,143

1,223

1,291

1,316

1,297

1,143

1,278

2,22

3,315

4,472

5,'588

6,531

7,116

6,63

1,099

1,289

1,438

1,549

1,622

1,652

1,628

1,438

1,502

2,605

3,886

5,239

6,544

7,647

8,332

7,772

1,292

1,513

1,686

1,814

1,899

1,934

1,907

1,686

1,699

2,944

4,388

5,913

7,383

8,627

9,4

8,776

1,461

1,71

1,904

2,048

2,142

2,182

2,851

1,904

2,468

4,262

6,339

8,53

10,64

12,42

13,54

12,68

2,123

2,476

2,751

2,955

3,088

3,145

3,101

2,751

3,043

5,256

7,82

10,52

13,13

15,34

16,72

15,64

2,617

3,054

3,394

3,646

3,811

3,881

3,827

3,394

"CJI"D = 110 mm

h/D

Pacxom xKuaKOCTH (s, 71/C, U CKOpOCTH V, M/C, Tpu YKJI0HE TPyOompoBoma

i=0,01

i=0,012

i=0,014

i=0,016

i=0,018

i=0,02

i=0,025

ds

\%

ds

\%

ds

\%

ds

\%

ds

\%

ds

%

gs

%

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,173

2,046

3,065

4,144

5,186

6,065

6,604

6,131

0,673

0,793

0,887

0,957

1,003

1,023

1,008

0,887

1,308

2,279

3,412

4,61

5,766

6,743

7,343

6,824

0,75

0,883

0,987

1,065

1,116

1,137

1,12

0,987

1,431

2,491

3,726

5,034

6,294

7,359

8,015

7,453

0,821

0,965

1,078

1,162

1,218

1,241

1,223

1,078

1,547

2,691

4,032

5,432

6,791

7,939

8,647

8,046

0,887

1,042

1,164

1,255

1,314

1,339

1,32

1,164

1,656

2,879

4,301

5,806

7,257

8,483

9,241

8,603

1,095

1,115

1,245

1,341

1,404

1,431

1,41

1,245

1,759

3,056

4,565

6,16

7,698

8,999

9,803

9,13

1,009

1,184

1,321

1,423

1,49

1,518

1,496

1,321

1,996

3,464

5,17

6,974

8,712

10,18

11,09

10,34

1,145

1,342

1,496

1,611

1,686

1,718

1,693

1,496




h/D

i=0,03

i=0,035

i=0,04

i=0,

045

i=0,05

i=0,1

i=0,15

qs

qs

ds

\%

ds

\%

gs

ds

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

2,211

3,833

5,717

7,708

9,626

11,24

12,25

11,43

1,268

1,485

1,654

1,78

1,863

1,898

1,871

1,654

2,408

3,172

6,218

8,381

10,46

12,22

13,32

12,43

1,381

1,616

1,799

1,936

2,025

2,063

2,033

1,799

2,591

4,486

6,685

9,006

11,24

13,13

14,31

13,37

1,486

1,738

1,934

2,08

2,176

2,216

2,185

1,934

2,753

4,776

7,124

9,606

12,0

14,02

15,27

14,25

1,579

1,85

2,062

2,219

2,322

2,366

2,322

2,062

2,926

5,06

7,534

10,14

12,66

14,79

16,12

15,06

1,678

1,96

2,18

2,343

2,45

2,496

2,46

2,18

4221

7,289

10,83

14,56

18,16

21,21

23,12

21,66

2,424

2,824

3,135

3,364

3,515

3,579

3,529

3,135

5,213

8,976

13,32

17,9

22,31

26,05

28,41

26,64

2,99

3,477

3,856

4,136

4,319

4,397

4,336

3,850

"CJI"D = 125 MM

h/D

Pacxopm KUOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, TpH YKJIOHE TPyOOITpoBoaa

i=0,01

i=0,012

i=0,014

i=0,016

i=0,018

i=0,02

i=0,025

qs

\%

gs

\%

gs

\%

gs

\%

gs

%

ds

%

qs

\%

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,66

2,893

4,33

5,85

7,317

8,556

9,318

8,66

0,74

0,871

0,974

1,05

1,1

1,122

1,105

0,974

1,846

3,214

4,806

6,491

8,116

9,489

10,33

9,613

0,823

0,968

1,081

1,165

1,22

1,244

1,226

1,081

2,02

3,613

5,25

7,088

8,859

10,35

11,28

10,5

0,9

1,057

1,18

1,272

1,322

1,358

1,338

1,18

2,181

3,79

5,662

7,371

9,549

11,16

12,15

11,32

0,972

1,141

1,273

1,371

1,436

1,463

1,442

1,273

2,333

4,051

6,049

8,061

10,19

11,91

12,98

12,09

1,04

1,219

1,36

1,465

1,533

1,563

1,54

1,36

2,476

4,298

6,415

8,653

10,81

12,63

13,76

12,83

1,103

1,294

1,443

1,553

1,626

1,656

1,632

1,443

2,807

4,866

7,256

9,782

12,21

14,27

15,55

14,51

1,251

1,465

1,632

1,756

1,837

1,872

1,845

1,632




h/D

i=0,03

i=0,035

i=0,04

i=0,045

i=0,05

i=0,1

i=0,15

qs

qs

ds

\%

ds

\%

ds

ds

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

3,105

5,377

8,015

10,8

13,48

15,75

17,16

16,03

1,384

1,619

1,802

1,939

2,028

2,066

2,037

1,802

3,378

5,848

8,711

11,73

14,64

17,11

18,65

17,42

1,506

1,76

1,959

2,106

2,203

2,244

2,212

1,959

3,633

6,284

9,358

12,6

15,7

18,37

20,02

18,71

1,619

1,892

2,104

2,262

2,366

2,409

2,375

2,104

3,859

6,686

9,967

13,43

16,77

19,6

21,35

09,93

1,72

2,013

2,42

2,412

2,623

2,57

2,534

2,242

4,097

7,08

10,53

14,18

17,69

20,67

22,52

21,07

1,826

2,131

2,369

2,546

2,661

2,71

2,672

2,369

5,902

10,17

15,1

20,3

25,31

29,56

32,22

30,2

2,63

3,062

3,397

3,645

3,807

3,876

3,823

3,397

7,268

12,5

18,55

24,92

31,06

36,26

39,54

37,1

3,239

3,765

4,173

4,475

4,672

4,4756

4,691

4,173

"CJI"D = 140 mMm

h/D

Pacxop :KMOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, TIpH YKJIOHE TPyOOIIpoBOaa

i=0,009

i=0,01

i=0,011

i=0,012

i=0,013

i=0,014

i=0,015

qds

\%

qds

\%

qds

\%

ds

\%

ds

%

qs

%

qs

\%

0,3

0,4

0,5

0,6

0,7

0,8

0,9

2,132

3,713

5,554

7,503

9,382

10,97

11,94

0,757

0,891

0,995

1,073

1,124

1,146

1,829

2,265

3,943

5,897

7,964

9,957

11,64

12,68

0,805

0,946

1,056

1,139

1,893

1,216

1,198

2,395

4,166

6,228

8,41

10,51

12,29

13,38

0,851

1,00

1,116

1,202

1,259

1,284

1,265

2,519

4,38

6,546

8,836

11,04

12,91

14,06

0,895

1,05

1,173

1,264

1,323

1,349

1,329

2,638

4,585

6,849

9,244

11,55

13,5

14,71

0,937

1,1

1,227

1,322

1,384

1,411

1,39

2,752

4,782

7,142

9,637

12,04

14,07

15,33

0,978

1,147

1,28

1,378

1,443

1,47

1,449

2,863

4,972

7,423

10,01

12,51

14,62

15,93

1,016

1,192

1,33

1,432

1,499

1,528

1,506




1,0

11,1 10,995

11,79|1,056

12,45|1,116

13,09|1,173

13,691,227

14,28| 1,28

14,84| 1,33

h/D

i=0,016

i=0,017

i=0,018

i=0,019

i=0,02

i=0,025

i=0,03

qs

qs

ds

ds

ds

ds

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

2,97 (1,054

5,156|1,237
7,69711,379
10,381,485
12,97|1,554
15,16(1,584
16,511,561

15,39(1,379

3,074|1,091

5,335|1,279
7,961)1,426
10,731,535
13,411,697
15,67(1,638
17,07|1,614

15,92(1,426

3,174(1,127

5,507(1,321
8,217(1,472
11,081,585
13,84(1,659
16,17 1,69
17,62(1,666

16,431,472

3,272]1,162

5,676(1,361
8,467(1,517
11,411,633
14,261,709
16,66|1,741
18,15|1,716

16,93(1,517

3,367|1,196

5,839(1,401
8,71 11,561
11,7411,679
14,66|1,757
17,14| 1,79
18,67|1,765

17,42]1,561

3,811(1,353

6,602|1,584
9,84 (1,763
13,261,896
16,551,984
19,34|2,021
21,08]1,992

19,681,763

4,213|1,496

7,291(1,749
10,861,946
14,632,092
18,262,188
21,332,229
23,242,197

21,721,946

h/D

i=0,035

i=0,04

i=0,045

i=0,05

i=0,06

i=0,07

i=0,08

gs

gs

gs

gs

ds

ds

qs

0,3

0,4

0,5

0,6

0,7

4,58 |1,627

7,922 1,9
11,7212,119
15,882,272

19,8212,375

4,923|1,748

8,509(2,041
12,662,269
17,042,438

21,272,549

5,28411,855

9,044(2,169
13,47|2,415
18,15|2,597

22,662,716

5,546|1,969

9,677(2,297
14,242,533
19,16|2,742

23,912,865

6,108(2,169

10,542,528
15,66|2,807
21,07(3,014

26,28( 3,15

6,623(2,352

11,42|2,739
16,973,041
22,82(3,264

28,45( 3,41

7,1 12,521

12,23(2,936
18,17|3,258
24,443,496

30,473,652




0,8

0,9

1,0

23,15

25,23

23,59

2,419

2,385

2,113

24,85

27,08

25,32

2,696

2,56

2,269

26,48

28,85

26,95

2,767

2,728

2,415

27,92

30,44

28,49

2,918

2,877

2,653

30,7

33,46

31,33

3,207

3,163

2,807

33,23

36,22

33,94

3,472

3,424

3,041

35,58

38,79

36,35

3,718

3,666

3,258

h/D

i=0,09

i=0,1

i=0,11

i=0,12

i=0,13

i=0,14

i=0,15

ds

ds

ds

\%

qs

\%

ds

ds

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

7,547

13,00

19,0

25,95

32,35

37,78

41,18

38,61

2,68

3,119

3,46

3,712

3,877

3,947

3,833

3,46

7,969

13,72

20,37

27,38

34,13

39,85

43,44

40,74

2,83

3,292

3,651

3,916

4,09

4,164

4,107

3,651

8,369

14,4

21,38

28,73

35,81

41,81

45,58

42,76

2,972

3,456

3,832

4,11

4,291

4,369

4,309

3,832

8,75

15,05

22,34

30,02

37,41

43,68

47,62

44,68

3,107

3,612

4,005

4,294

4,483

4,564

4,502

4,004

9,114

15,68

23,26

31,25

38,94

45,47

49,57

46,53

3,237

3,762

4,169

4,47

4,667

4,751

4,686

4,169

9,464

16,27

24,14

32,43

40,41

47,18

51,44

48,29

3,361

3,905

4,327

4,639

4,843

4,93

4,863

4,327

9,801

16,85

24,99

33,57

41,83

48,83

53,24

49,99

3,481

4,043

4,479

4,802

5,013

5,102

5,033

4,479

"CJI"D = 160 MM

h/D

Pacxop :KMOKOCTH (s, J1/C, ¥ CKOPOCTH V, M/C, IIpH YKJIOHE TPyOOIIpoBOda

i=0,006

i=0,007

i=0,008

i=0,009

i=0,01

i=0,011

i=0,012

ds

\%

qds

\%

qds

\%

ds

\%

ds

%

qs

%

qs

\%

0,3

0,4

0,5

0,6

2,417

4,215

6,311

8,53

0,658

0,774

0,866

0,935

2,65

4,617

6,908

9,333

0,721

0,848

0,948

1,022

2,864

4,986

7,456

10,07

0,779

0,916

1,023

1,103

3,069

5,338

7,979

10,77

0,835

0,981

1,095

1,18

3,262

5,671

8,472

11,43

0,887

1,042

1,163

1,253

3,446

5,987

8,942

12,06

0,937

1,1

1,227

1,322

3,622

6,29

9,392

12,67

0,985

1,155

1,289

1,388




0,7

0,8

0,9

1,0

10,670,979

12,470,999
13,58|0,984

12,62|0,866

11,67|1,071

13,641,092
14,86|1,076

13,810,948

12,59|1,155

14,7211,178
16,03| 1,16

14,911,023

13,46|1,236

15,741,259
17,1411,241

15,95|1,095

14,29|1,312

16,7 (1,337
18,2 (1,317

16,941,163

15,08|1,384

17,62| 1,41
19,21 1,39

17,991,227

15,83|1,453

18,5 (1,481
20,151,459

18,78|1,289

h/D

i=0,013

i=0,014

i=0,015

i=0,016

i=0,017

i=0,018

i=0,019

qds

ds

qs Vv

ds \4

ds

qs

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

3,791|1,031

6,58 (1,209
9,822|1,348
13,25|1,451
16,551,519
19,341,548
21,07|1,526

19,641,348

3,953|1,075

6,859 1,26
10,231,405
13,8 |1,724
17,241,583
20,15|1,613
21,95|1,589

20,471,405

4,11 (1,118

7,129| 1,31
10,63| 1,46
14,3411,571
17,911,644
20,93|1,675
22,811,651

21,27 1,46

4,262|1,159

7,39 (1,358
11,021,513
14,86(1,628
18,56(1,703
21,69|1,736
23,63|1,711

22,04(1,513

4,408|1,199

7,64211,404
11,39|1,564
15,361,683
19,18|1,761
22,42(1,794
24,43(1,768

22,79(1,564

4,551|1,238

7,887|1,449
11,76|1,614
15,85|1,736
19,79|1,817
23,13|1,851
25,2 (1,824

23,52(1,614

4,69 (1,275

8,126(1,493
12,111,662
16,321,788
20,381,871
23,82]1,906
25,95(1,879

24,221,662

"C"D = 50 MM

h/D

Pacxom KUOKOCTH (s, JI/C, U CKOPOCTHU V, M/C, Tpu YKIOHE TPyOOompoBoaa

i=0,01

i=0,02

i=0,03

i=0,04

i=0,05

i=0,1

i=0,15

ds \%

ds \%

gs v ds

Vv ds

Vv ds

v \%

ds

0,3

0,4

0,5

0,096(0,31

0,17 10,38

0,26 10,43

0,15/0,50

0,27]0,60

0,41|0,68

0,20

0,35

0,53

0,66

0,78

0,88

0,24

0,42

0,63

0,7910,90

0,93|1,07

1,05(1,20

0,27]0,41

0,48(0,72

0,7211,08

1,35

1,60

1,79

0,52

0,90

1,35

1,70

2,00

2,24




0,6]0,35|047|0,56(0,74]0,72(0,95|0,86(1041,30|{0,98(1,46|1,93(1,83|2,41
0,71 0,45 10,49|0,70(0,78]0,90(1,00|1,08(1,19|1,36|1,23(1,83|2,03(2,28|2,53
0,81 0,52 10,50|0,82(0,79|1,06(1,02|1,26(1,22|1,39|1,44(2,14|2,07(2,67|2,58
0,9] 0,57 |0,50|0,89(0,78|1,15(1,01|1,37|1,20|1,37|1,57(2,33|2,03(2,91|2,54
1,0( 0,52 |0,43(0,82|0,68(1,06|0,88(1,27|1,05(1,20|1,45|2,16(1,79|2,70(2,24
"C"D = 63 MM
Pacxop XKMOKOCTH (s, J1/C, ¥ CKOPOCTH V, M/C, IIpH YKJIOHE TPyOOIIpoBOOa

h/D i=0,01 i=0,02 i=0,03 i=0,04 i=0,05 i=0,1 i=0,15

ds |4 ds Vv ds Vv ds Vv ds % ds 14 ds Vv
0,3(0,196|0,402(0,306|0,627| 0,39 | 0,8 |0,462|0,948(0,525|1,077|0,773|1,586|0,963(1,974
0,4(0,345|0,478|0,535|0,741|0,681(0,943|0,804(1,114|0,913|1,265(1,339|1,856(|1,664(2,305
0,5 0,52 10,538(0,802| 0,83 |1,019(1,054|1,203|1,245(1,364|1,412|1,996(2,066|2,477|2,564
0,6(0,706|0,583(1,085|0,897|1,377(1,138|1,624(1,342|1,842|1,522(2,691|2,223|3,335(2,755
0,7(0,885|0,613(1,359|0,941|1,723(1,193|2,031|1,496(2,302|1,593(3,359(2,325|4,161| 2,88
0,8(1,036|0,625| 1,59 | 0,96 |2,015(1,216|2,375|1,433|2,691|1,624(3,925|2,368|4,861(2,933
0,9|1,12710,615|1,731|0,945|2,194|1,198(2,587(1,412(2,932( 1,6 |4,277|2,335|5,298|2,892
1,01 1,04 {0,538|1,604| 0,83 |2,038|1,054(2,406|1,245|2,729(1,412|3,993|2,066(4,954|2,564

"C"D = 75MM
Pacxopn xkugkocTu gs, 1/c, U cCKopocTu V, M/c, Ipu yKJI0He TpyOoupoBona

h/D i=0,01 i=0,02 i=0,03 i=0,04 i=0,05 i=0,1 i=0,15

qs V1 as V| as V| as V| as V| as V| as v




0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

0,321

0,564

0,848

1,149

1,44

1,685

1,834

1,695

0,466

0,552

0,62

0,671

0,705

0,719

0,708

0,62

0,494(0,717

0,863(0,845

1,293|0,946

1,749|1,021

2,188 1,07

2,659(1,091

2,787(1,075

2,5686(0,946

0,628

1,093

1,635

2,208

2,761

3,229

3,616

3,27

0,91

1,07

1,196

1,289

1,351

1,377

1,356

1,196

0,741

1,288

1,924

2,697

3,246

3,794

4,133

3,849

1,074

1,261

1,407

1,516

1,588

1,618

1,594

1,407

0,841

0,459

2,178

2,939

3,671

4,291

4,675

4,357

1,218

1,429

1,594

1,716

1,796

1,83

1,804

1,594

1,231

2,129

3,17

4,27

5,329

6,226

6,785

6,341

1,784

2,085

2,319

2,493

2,607

2,655

2,618

2,319

1,527

2,637

3,923

5,279

6,585

7,691

8,383

7,846

2,214

1,583

2,87

3,082

3,221

3,28

3,234

2,87

"C"D = 90 mm

h/D

Pacxom xKuaKOCTH (s, 71/C, U CKOpOCTH V, M/C, Tpu YKJI0HE TPyOompoBoma

i=0,01

i=0,02

i=0,03

i=0,04

i=0,05

i=0,1

i=0,15

ds

\%

qs Vv

ds

\%

ds

\%

ds

\%

ds

%

gs

%

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

0,537

0,939

1,41

1,909

2,39!

2,797

3,045

2,82

0,54

0,639

0,716

0,774

0,812

0,828

0,816

0,716

0,816(0,821

1,42110,967

2,127| 1,08

2,874|1,165

3,5094(1,221

4,202|1,244

4,577|1,226

4,254| 1,08

1,032

1,794

2,68

3,617

4,52

5,284

5,756

5,36

1,039

1,22

1,361

1,466

1,535

1,565

1,542

1,361

1,214

2,107

3,145

4,242

5,299

6,193

6,747

6,29

1,222

1,433

1,597

1,72

1,8

1,834

1,808

1,597

1,375

2,383

3,554

4,791

5,983

6,991

7,617

7,109

1,384

1,621

1,805

1,942

2,032

2,07

2,041

1,805

2,002

3,458

5,145

6,926

8,64

10,09

11,00

10,29

2,015

2,351

2,614

2,808

2,935

2,989

2,947

2,614

2,478

4,273

6,351

8,541

10,65

12,43

13,56

12,7

2,494

2,906

3,226

3,463

3,618

3,684

3,633

3,226

"C"D =110 mm




h/D

Pacxop :KMOKOCTH (s, 71/C, ¥ CKOPOCTH V, M/C, IIpH YKJIOHE TPyOOIIpoBOaa

i=0,01

i=0,02

i=0,03

i=0,04

i=0,05

i=0,1

i=0,15

qds

\%

qds

\%

qds

\%

ds

\%

ds

%

qs

%

qs

\%

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

0,934

1,631

2,445

3,308

4,14

4,482

5,272

4,891

0,632

0,745

0,834

0,901

0,944

0,963

0,949

0,834

1,406

2,445

3,655

4,934

6,166

7,209

7,852

7,31

0,951

1,116

1,246

1,343

1,406

1,433

1,412

1,246

1,771

3,072

4,584

6,182

7,722

9,025

9,883

9,169

1,197

1,403

1,563

1,683

1,761

1,795

1,769

1,563

2,078

3,6

5,366

7,232

9,029

10,55

11,49

10,73

1,404

1,643

1,83

1,968

2,059

2,098

2,068

1,83

2,348

4,063

6,052

8,152

10,17

11,88

12,95

12,1

1,587

1,855

2,064

2,219

2,321

2,364

2,331

2,064

3,399

5,864

8,717

11,72

14,62

17,08

18,61

17,43

2,297

2,678

2,973

3,192

3,336

3,396

3,349

2,973

4,196

7,229

10,73

14,42

17,98

21,00

22,89

21,46

3,836

3,301

3,661

3,928

4,102

4,176

4,119

3,661

"C"D =125 mm

h/D

Pacxoqm :KHUIOKOCTH (s, J1/C, 1 CKOpocTu V, M/C, TIpu YKIIOHE TpyOompoBoda

i=0,01

i=0,012

i=0,014

i=0,016

i=0,018

i=0,02

i=0,025

qs

%

qs

\%

ds

\%

ds

\%

ds

\%

ds

%

ds

\%

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,331

2,321

3,476

4,699

5,878

6,874

7,486

0,697

0,821

0,918

0,99

1,938

1,058

1,042

1,482

2,582

3,862

5,219

6,526

7,631

8,311

0,776

0,913

1,02

1,099

1,152

1,174

1,157

1,622

2,823

4,222

5,701

7,128

8,334

9,077

0,849

0,998

1,114

1,201

1,258

1,283

1,264

1,753

3,049

4,556

6,151

7,689

8,988

9,79

0,918

1,077

1,203

1,296

1,357

1,383

1,363

1,876

3,26

4,87

6,573

8,214

9,602

10,45

0,982

1,152

1,286

1,385

1,45

1,478

1,456

1,992

3,46

5,167

6,972

8,711

10,18

11,09

1,042

1,223

1,364

1,469

1,538

1,567

1,544

2,26

3,92

5,849

7,888

9,852

11,51

12,54

1,182

1,385

1,544

1,662

1,739

1,772

1,747




1,0

8,953

0,918

7,725

1,02

8,444

9,114

9,113

1,203

9,747

1,286

20,33

1,364

11,69

1,544

h/D

i=0,03

i=0,035

i=0,04

i=0,45

i=0,05

i=0,1

i=0,15

qs

ds

ds

ds

ds

ds

ds

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

2,502

4,336

6,465

8,715

10,88

12,71

13,85

12,93

1,309

1,532

1,707

1,836

1,921

1,957

1,929

1,707

2,724

4,717

7,03

9,473

11,82

13,81

15,05

14,06

1,425

1,667

1,856

1,996

2,088

2,127

2,097

1,856

2,93

5,072

7,555

10,17

12,7

14,84

16,17

15,11

1,533

1,792

1,995

2,145

2,243

2,285

2,252

1,995

3,113

5,396

8,047

10,85

13,55

15,83

17,25

16,09

1,629

1,907

2,125

2,286

2,393

2,438

2,403

2,125

3,307

5,718

8,512

11,46

14,3

16,7

18,2

17,02

1,73

2,021

2,247

2,415

2,525

2,672

2,536

2,247

4,772

8,228

12,22

16,43

20,49

23,93

26,09

24,44

2,491

2,908

3,228

3,464

3,619

3,684

3,634

3,228

5,883

10,12

15,02

20,19

25,17

29,39

32,04

30,05

3,078

3,58

3,969

4,256

4,444

4,524

4,462

3,699
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